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STATEMENT OF THOMAS CLEARY


I. This is to confirm the description of the hexachlorophene ("HCP") manufacturing
process used by Metro-Atlantic, which I developed in the late 1950s to early 1960s.


2. I started working on the HCP process in approximately 1960, although it could have
been earlier than that time. I had been thinking about developing a means to design-around an
existing patented process long before that because the manufacture of HCP was, at the time,
highly profitable. The main problem was obtaining pure 2,4,5-trichlorephen.ol. I overcame this
problem by treating an impure Na-2,4,5-trichlorophenolate solution obtained from Diamond-
Alkali Company (as described in more detail below).


3. I completed my experimental work on the HCP process at a friend's laboratory in
New Jersey by the time I had met Jae Buonanno (one of the principals at Metro-Atlantic), wham
I contacted in regard to supplying certain chemicals for a project for Eli Lilly. (None of my
experimental work on the HCP process occurred at Metro-Atlantic.) I discussed the HCP
process with Mr. Buonanno and it was suggested that, after the Eli Lilly project (Treflan) was
terminated, we commercialize the process using the existing plant and equipment that had been
devoted to that project. These events occurred between from approximately 1957 to 1962.


4. Prior to manufacturing, I discussed the HCP process with Metro-Atlantic's George
Huse and the information he provided formed the basis for the "ZEP" process document. The
ZEP process was a procedure used to obtain pure 2,4,5-trichlorophenol. The ZEP formula is
attached at Exhibit A.


5. In Metro-Atlantic's manufacture of HCP, we used an activated carbon decolorizing
product called "Nuchar" to remove the color from the HCP (as discussed in detail below). The
Nuchar was added to the reaction vessel to decolorize a batch of HCP. The reaction mixture was
then hot filtered to remove the Nuchar. The filter "cake," which was the used Nuchar, was
removed and discarded. The used Nuchar was not reused hi any subsequent batches of HCP.


6. Most of the necessary equipment for commercial startup had already been installed at
the plant, including 1,000-gallon reaction vessels. I was present as the HCP process was scaled
up for commercial manufacturing. I do not recall any unsuccessful attempts to scale up the
process. I recall that the only problem encountered in the process was the degradation of filters
by the residual globules of sulfuric acid. This was addressed by neutralizing the acid with
calcium carbonate_ The filtering agent was inert, made of silicon, and was used to aid filtration.


7. After commercial operation started, I visited the plant about once a week. Because of
a sudden drop in the HCP market, Metro-Atlantic manufactured HCP for no more than an eight
(8) month period of time. During that time, the plant operated five (5) days per week and there
were at times two (2) shifts working at the plant.


8. From the time raw materials were introduced into the first reaction vessel to when the
final product was obtained, each batch took approximately 24 hours. Each batch yielded
approximately 300 lbs. of dry HCP product. The reaction vessels used during this process, as
described more fully below, were 1,000-gallon vessels, which included, (i) the main reaction
vessel, (ii) the crystallization vessel, (iii) the mother liquor vessel, and (iv) recovered PCE vessel.
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The equipment was generally not cleaned in between batches. Other equipment included a Etter
press and centrifuge.


9. During the time of commercial operations, I did not see or hear of any spills at the
plant of either Na-2,4,5-trichlorophenol, 2,4,5-trichlorophenol, or HCP, and, because of the
mariner in which materials were handled, I consider such events unlikely. After HCP production
ceased no 2,4,5-trichlorophenol remained at the plant.


10.The following, paragraphs 11-18, is a description of the process used by Metro-
Atianti C to manufacture hexachlorophene,


I. Metro-Atlantic obtained Na-2,4,5-triehlorophenolate (Fig. I) from Diamond-Alkali
Company. Diamond-Alkali supplied a 30% solution in water with a small percentage (less than
2%) of residual methanol, remaining from the production of TCP from tetrachIonaben.zene. The
solution also contained a small percentage of 2,4,5-trichlorophenol (Fig. II). This solution was
transferred from the tanker directly into the reaction vessel. I am unaware of any spills during
this transfer and consider such events highly unlikely given the equipment used to make the
direct transfer. 


OH 


CI


CI


CI


(Figure 1)	 (Figure II)


12.Once in the reaction vessel, the solution from Diamond-Alkali was treated with 30%
aqueous Na01-1 to convert any residual 2,4,5-trichlorophenol in the solution to Na-2,4,5-
trichlorophenolate. During this step the Na-2,4,5-trichlorophenolate would precipitate out of
solution. The Na-2,4,5-trichlorophenolate precipitate was collected by filtration and then washed
with 30% aqueous solution of NaOH. The 30% aqueous NaOH solution was collected and re-
used in subsequent batches,


13.Next, the Na-2,4,5-trichlorophenolate was re-protonated. The filter cake, which is
purified Na-2,4,5-trichlorophenolate, was transferred to another reaction vessel.
Perehloroethylene solvent ("PCE") was added and the reaction vessel heated to 50° C. Sulfuric
acid was added slowly with agitation (stirring). Agitation was stopped two hours following
completion of sulfuric acid addition. This allowed the biphasic mixture to separate. This
treatment resulted in a quantitative conversion of all the Na-2,4,5-trichlorophenolute to 2,41,5-
trichIorophenol. The aqueous phase was collected and re-used in subsequent batches. The
organic phase is a solution of pure 2,4,5-tricblorophenol in PCE, and was transferred to reaction
vessel.


14.The 2,4,5-triehlorophenol solution in PCE was heated to 75° C. Paxaformaldcbyde
(0.5 equivalents) was added to the reaction mixture, followed by slow addition of sulfuric acid
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(0.5 equivalents). This reaction resulted in the formation of an intermediate compound, which,
although not identified at the time, was possibly 3,4,6-trichloro-2-(hydroxmethyl)phenol (Fig.
III). Both the paraformaldehyde and sulfuric acid are considered limiting reagents in the reaction
and as a result there is only partial conversion to the intermediate. Therefore, some 2,4,5-
trichlorophcnol (approximately 0.5 equivalents) remained un-reacted in the reaction vessel. The
products of this reaction were not isolated.


CI


(Figure III)


15. The reaction mixture was maintained at 75° C and additional sulfuric acid (0.5
equivalents) was added slowly. The reaction mixture was agitated for a further 2 hours after
addition of the sulfuric acid_ This reaction resulted in the formation of hexachlorophene
(Fig. IV). The reaction was complete after 2 hours and a melting point was run to establish
formation of hexachlorophene or "HCP."


CI CI


(Figure IV)


16.The reaction mixture was maintained at 75° C. Calcium carbonate (approximately I
lb.) was added to the reaction vessel to neutralize any residual sulfuric acid. A fine powder form
of Nuchar (10 lbs.) was added to the reaction vessel and the solution was stirred for
approximately 30 minutes. The Nuchar was a fine powder, although not a fine as talc, but not
granular like sugar or salt. The solution was hot filtered to remove the Nuchar and calcium
sulfate by-products. The filter cake was then washed with PCB. Virtually none of the HCP
would be lost in the Nuchar. This is the only step where Nuchar was added. The Nuohar was
not re-used in subsequent batches. The used Nuchar looked like a cold black cake.


17. The hexacholophene solution was allowed to cool to room temperature, at which time
the hexachlorophene precipitated out of solution. The precipitate was collected by filtration and
dried_


The first crop of hexachlorophene was sent to Sterling-Winthrop, Inc. The dried HCP product
was a solid and was placed in 50-Ib. fiber drums. No steel drums were used in connection with
this operation. The mother liquors from the filtration were processed. The BCE was recovered
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and re-used. Additional hexachlorophene that precipitated out of solution while recovering the
solvents (i.e., the second crop) was sent to Kalo Laboratory for recrystallization from PCE.


I deolare under the penalty of perjury under the laws ofthe United_ States of America that the
foregoing is true and correct.


Executed on ,h,v;/ 	 (date)
Thomas Cleary


71, CLA,3,
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3,499,045
PURIFICATION OF 2,4,5-TRICHLOROPHENOL


Thomas F. Cleary, Summit, N.Y., assignor to Center-
client, Inc., New York, N.Y., a corporation of New
York


No Drawing. Filed Oct. 20, 1966, Ser. No. 537,991
Int. CI. C07c 39/32


U.S. Cl. 260-623	 1 Claim


ABSTRACT OF THE DISCLOSURE


This invention is directed to a method for purifying
crude 2,4,5-trichlorophenol by treating it with an aqueous
alkali hydroxide to form an alkali salt of the crude prod-
uct, adding an additional quantity of the alkali hydroxide,
then crystallizing and separating the alkali salt of 2,4,5-
trichlorophenol and recovering essentially pure 2,4,5-tri-
chlorophenol from the separated alkali salt by treating
the salt with an acid.


This invention relates to new and useful improvements
in the production of essentially pure 2,4,5-trichlorophenol
and particularly seeks to provide a novel method for
purifying crude 2,4,5-trichlorophenol.


2,4,5-trichlorophenol is produced conventionally by the
reaction of 1,2,4,5-tetractdorobenzene with methyl alco-
holic or aqueous methyl alcoholic sodium hydroxide at an
elevated temperature and pressure. The resulting crude
product when isolated contains only about 88-92% of
the desired 2,4,5-trichlorophenol and is inevitably accom-
panied by at least three impurities consisting of the methyl
ether of 2,4,5-trichlOrOphenol, the 2,4-5-trichlOrophenyl
ether of 2,4,5-trichlorophenol, and 2,4-dichlorophenol.
The latter impurity results from trichlorobenzenc which
is present as an impurity in the tetrachlorobenzene. Then-
are also traces of several other impurities which occur as
by-products or as substances present in the starting re-
actants.


Heretofore. a degree of purification has been effected in
a costly manner by a single distillation which raises the
2,4,5-trichlorophenol content to about 94-96% while a
second distillation will raise it only slightly more to about
97-98% and even this degree of purity is inadequate for
certain end uses. Furthermore, the yield of purified 2,4,5-
trichlorophenol obtained by distillation is not very high
because a very careful fractionation must be carried out.


However, in accordance with this invention it is possi-
ble to simply and inexpensively separate essentially pure
2,4,5-trichloroplicuol from the crude reaction mixture.


Therefore, an object of this invention is to provide a
novel process for purifying 2,4,5-trichlorophenot.


Another object of this invention is to provide a proc-
ess of the character stated in which at least 95% of the
2,4,5-trichlorophenol present in the crude product is re-
covered in at least a 99.5% pure state and has a melting
point of 65 to 67° C.


Another object of this invention is to provide a process
of the character stated that is based upon the separation
of 2,4,5-trichlorophenol from an aqueous medium as its
sodium or potassium salt, in the presence of an excess of
an alkali hydroxide, followed by liberation of free 2,4,5-
trichlorophenol by acidification of the salt.


The following examples are illustrative of the inven-
tion:


EXAMPLE I


200 grams of a commercial grade of 2,4,5-triehlorophe-
nal containing 94% of the 2,4,5-isomer was dissolved in
600 grams of 10% sodium hydroxide solution, and this
solution was heated to 60° C. Any insoluble matter which
was apparent in this solution was filtered off and there


2
was then added 600 grams of 50% sodium hydroxide
solution, and the mixture was stirred while external cool-
ing was applied. Over a period of 3 hours the mixture
was cooled to 15° C., whereupon a heavy crystal mass
of the sodium salt of 2,4,5-trichlorophenol had formed.5
The crystals were filtered off and washed with a small
quantity of cold 30% sodium hydroxide solution. The
pure white crystals were dissolved in 2 liters of water,
and with stirring and cooling, the solution was adjusted to


10 a pH of 3.0 with dilute hydrochloric acid. The 2,4,5-tri-
chlorophenol which precipitated, was filtered off, washed
with water, and dried. The yield of purified 2,4,5-trichloro-
phenol, having an assay of 99.6% and a melting point of
65.5 C. was 179 grams, representing a recovery of 95%


ja of the 2,4,5-trichlorophenol which was present in the
starting crude materiaL


EXAMpix,


430 grams of commercial grade 1,2,4,5-tetrachloro-
benzene was dissolved in 1,000 cc. of methyl alcohol, and
400 grams of 50% sodium hydroxide solution was added.
This mixture was heated in an autoclave at 160° for 6
hours. The reaction mixture was then cooled to 30° C.,
and 500 cc. of water was added. The methyl alcohol was
then distilled off and the residue was subjected to steam
distillation until no organic matter was evident in the
steam distillate. To the residue was then added 1,200
grams of 50% sodium hydroxide solution and the entire
mixture was heated to 60° C. An additional 500 cc. of
water was added, and the mixture was cooled over a
period of 6 hours to 15" C., whereupon a heavy crystal
mass of the sodium salt of 2,4,5-trichlorophenol formed.
The crystals were removed by filtration, and washed with
a small quantity of cold 30% sodium hydroxide solution.
The crystals were dissolved in 1 liter of water and the
solution was warmed to 70° C., and acidified to pH 3 with
dilute hydrochloric acid. The 2,4,5-trichlorophenol sepa-
rated from the warns mixture as an oil, and was removed
from the water layer. The product had a setting point of


40 65° C., and an assay of 99.5% 2,4,5-trichlorophenol. The
yield was 320 grants which represents a yield of 80.8%
of the theoretical amount of pure 2,4,5-trichlorophenol
front 1,2,4,5-tetrachlorobenzene.


45	 EXAMPLE III


200 grams of a crude technical grade of 2,4,5-trichloro-
phenol, having an assay of 92.5% of the 2,4,5-isomer is
dissolved in 600 cc. of 10% potassium hydroxide solution.


so The solution is heated to 60° C., and 800 grams of 50%
potassium hydroxide solution is added_ The mixture is
cooled with stirring over a period of 8 hours to 12° C.
The formed crystals of the potassium salt of 2.4,5-tri-
chlorophenol ere filtered off and washed with a small


55 quantity of cold 25% potassium hydroxide solution. The
crystals are dissolved in 1 liter of water, and 300 cc. of
chloroform is added. With stirring, the mixture is acidi-
fied to a pH of 2.0 with dilute sulfuric acid. The chloro-
form solution is separated and clarified by filtration. The


60 chloroform is distilled off, leaving a residue of 177 grams
of 2.4,5-trichlorophenol having an assay of 99.7%, and a
melting point of 66.5° C. This represents a recovery of
95% of the 2,4,5 -ifichlorophenol which was present in
the crude starting material,


5 	In the foregoing examples the excess alkali hydroxide
should be present in an amount ranging from 1 to 3
times the weight of the 2,4,5-trichlorophenol.


Although only hydrochloric and sulfuric acids have


7


been disclosed as the acidifying agents, it will be ap
0 aced that many other acids could be used for this purpose


as long as they are capable of reducing the pH to 4_5 or
lower.


20


25


30


35







3,499,045
3


The phrase "essentially pure" is intended to indicate a
purity of at least 99.5%.


claim:
1. In a process for obtaining essentially pare 2,4,5-tri-


chlorophenol from a crude product, wherein the crude
product is obtained front the hydrolysis of 1,2,4,5-tetra-
chlorobenzene, the steps of forming an alkali salt of 2,4,5-
trichlorophenol by treating said crude product with an
aqueous alkali hydroxide selected from the group consist-
ing of sodium and potassium hydroxides in which an ex-
cess of said 1.1kali hydroxide is added at the ratio of about
1 to 5 weight units for each weight unit of 2,4,5-trichloro-
phenol present, cooling to crystallize said alkali salt and
thereafter separating the said crystalized alkali salt of
2,45-trichloropherml from solution by filtration, and re-


4
Covering 2,4,5-trichlorophenal from the said alkali salt
thereof by treating said alkali salt with an acid selected
from the group consisting of hydrochloric and sulfuric
acid,


References Cited


UNITED STATES PATENTS
2,7411,174 5.'1956 Janney et al. 	  260-623
2,755,307	 7/1956 Nicolaisen 	  260-623
2,799,713	 7/1957 Widieer et al. 	  260-623


10 3,347,937 10/1967 Carr et al. 	  260-623


BERNARD HELPIN, Primary Examiner


W.13. LONE, Assistant Examiner
15








United States	 Industrial Environmental Research
Environmental Protection	 Laboratory
Agency	 Cincinnati OH 45268


Research & Development


&EPA Dioxins


600280197







RESEARCH REPORTIN SERIES


Research reports of the Office of Research and Development, U S
Environmental Protection Agency, have been grouped into nine series. These
nine broad categories were established to facilitate further development and
aporcation of environmental technology. Elimination of traditional grouping
was consciously planned to foster technology transfer and a maYirnum
rnierfaGe in related fields. The nine series are:


1	 Environmental Health Effects Research


2. Environmental Protection Technology


3. Ecologic:al Research


4. Environmental Monitoring


5. Socioeconomic Environmental Studies


6. Scientific and Technical Assessment Reports (STAR)


7_ Interagency Energy-Environment Research and Development


R "Special" Reports


9. Miscellaneous Reports


This report has been assigned to the ENVIRONMENTAL PROTECTION
TECHNOLOGY series This series describes research performed to develop
and demonstrate instrumentation, equipment, arid methodology to repair or
prevent environmental degradation from point and ricn-point sources of
pollution This work provides the new or improved technology required for the
control and treatment of pollution sources to meet environmental quality
standards


For further information, contact Project Officer David R Watkins, Organic
and Inorganic Chemicals Branch, IL- Rt.-CI Phone (513) 684-4481.


This document is available to the public throi,gh the National Technical
information Service, Springfield, VA 22161


• 4if







EPA-600/2-80-197
November 1980


DIOXINS


M.P. Esposito, T.O. Tiernan, and
Fdrrest E. Dryden


Contract Nos. 68-03-2577
68-03-2659
68-03-2579


Project Officer
David R. Watkins


Industrial Pollution Control Division
Industrial Environmental Research Laboratory


Cincinnati, Ohio 45268


U.S. Environmental Px--',otton
Region 5, Llbr*ry
2S0 S. Dearborn St;-ee7; Room 1670
alloago, IL 60604


INDUSTRIAL ENVIRONMENTAL RESEARCH LABORATORY


OFFICE OF RESEARCH AND DEVELOPMENT


U.S. ENVIRONMENTAL PROTECTION AGENCY


CINCINNATI, OHIO 45268







DISCLAIMER


This report has been reviewed by the Industrial Environmental Research
Laboratory-Cincinnati (IERL-Ci), U.S. Environmental Protection Agency, and
approved for publication. Approval does not signify that the contents necessarily
reflect the views and policies of the U.S. Environmental Protection Agency, nor
does mention of trade names or commercial products constitute endorsement or
recommendation for use.


ii







FOREWORD


When energy and material resources are extracted, processed, converted, and
used, the related pollutional impacts on our environment and even on our health
often require that new and increasingly more efficient pollution control methods be
used. The Industrial Environmental Research Laboratory-Cincinnati (IERL-Ci)
assists in developing and demonstrating new and improved methodologies that will
meet these needs both efficiently and economically.


This report deals with a group of hazardous chemical compounds known as
dioxins. The extreme toxicity of one of these chemicals, 2,3,7,8-tetrachloro-
dibenzo-p-dioxin (2,3,7,8-TCDD), has been a concern of both scientific
researchers and the public for many years. The sheer mass of published
information that has resulted from this concern has created difficulties in assessing
the overall scope of the dioxin problem. In this report, the voluminous data on
2,3,7,8-TCDD and other dioxins are summarized and assembled in a manner that
allows comparison of related observations from many sources; thus, the report
serves as a comprehensive guide in evaluation of the environmental hazards of
dioxins.


Sections 2 and 3 present detailed information on the chemistry and sources of
dioxins. Various routes of formation of dioxins are discussed, and the possible
presence of dioxins in basic organic chemicals and pesticides is addressed. Section 4
details the development of an analytical method for detecting part-per-trillion
levels of dioxins in industrial wastes. Sections 5 through 8 discuss routes of human
exposure to dioxins, including accounts of public and occupational exposure, and
the health effects, environmental degradation, transport, and disposal of dioxins.


a v % G e/// fr• le. 1


David G. Step an
Director


Industrial Environmental Research Laboratory
Cincinnati
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PREFACE


This report deals with a group of hazardous chemical compounds known as
dioxins. The report discusses the detailed chemistry of dioxin formation and
identifies types of organic chemicals and pesticides which may have dioxins
associated with them as impurities or byproducts. It investigates the development
of an analytical technique for identifying dioxins in industrial wastes. Finally, it
summarizes the reported incidents of human exposure to dioxins, and examines
the toxicity, environmental transport, and techniques available for
decontamination and disposal of dioxin-contaminated material.


An extensive amount of literature published during the past 25 years has been
concerned primarily with one extremely toxic member of this class of compounds,
2,3,7,8-tetrachlorodibenzo-p-dioxin. Often described in both popular and
technical literature as "TCDD" or simply "dioxin," this compound is one of the
most toxic substances known to science. This report, however, is concerned not
only with this compound, but also with all of its chemical relatives that contain the
dioxin nucleus. Throughout this report, the term "TCDD's" is used to indicate the
family of 22 tetrachlorodibenzo-p-dioxin isomers, whereas the term "dioxin" is
used to indicate any compound with the basic dioxin nucleus. The most toxic
isomer among those that have been assessed is specifically designated as
"2,3,7,8-TCDD."


The objective in the use of these terms is to clarify a point of technical confusion
that has occasionally hindered comparison of information from various sources. In
particular, early laboratory analyses often reported the presence of "TCDD,"
which may have been the most-toxic 2,3,7,8-isomer or may have been a mixture of
several of the tetrachloro isomers, some of which are relatively nontoxic.
Throughout this report, the specific term 2,3,7,8-TCDD is used when it was the
intent of the investigator to refer to this most-toxic isomer. Since early analytical
methods could not dependably isolate specific isomers from environmental
samples, the generic term "TCDD's" is used when this term appears to be most
appropriate in light of present technology.
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ABSTRACT


Concern about the potential contamination of the environment by dibenzo-p-
dioxins through the use of certain chemicals and disposal of associated wastes
prompted this study.


This report reviews the extensive amount of dioxin literature that has become
available in recent years. Although most published reports deal exclusively with the
highly toxic dioxin 2,3,7,8-TCDD, some include information on other dioxins.
These latter reports were sought out so that a document covering dioxins as a class
of chemical compounds could be prepared.


A brief description of what is known about the chemistry of dioxins is presented
first. Chemical reaction mechanisms by which dioxins may be formed are reviewed,
particularly those likely to occur within commercially significant processes.
Various routes of formation are identified in addition to the classical route of the
hydrolysis of trichlorophenol. Basic organic chemicals and pesticides with a
reasonable potential for dioxin byproduct contamination are surveyed as to
current and past producers and production locations. Classifications are presented
both for general organic chemicals and for pesticides that indicate likelihood of
dioxin formation. Conditions are noted that are most likely to promote dioxin
formation in various processes.


An analytical approach for use in quantifying part-per-trillion levels of TCDD's
in various chemical wastes is included in this report. The Brehm Laboratory of
Wright State University examined waste samples provided by the Environmental
Protection Agency from plants manufacturing trichlorophenol,
pentachlorophenol, and hexachlorophene, and from plants processing wood
preservatives. The extraction procedure developed for isolating TCDD's from
the various types of sample matrices is fully described. The analysis using highly
specific and sensitive coupled gas chromatographic-mass spectrometric (GC-MS)
methods is also described in detail. TCDD's were detected and quantitatively
determined in several of the samples at levels in the ppt to ppm range.


Incidents of human exposure to dioxins are reviewed and summarized. A review
of the known health effects of 2,3,7,8-TCDD and other dioxins is presented. Many
toxicological studies of the effects produced by chronic exposures to these
toxicants and the possible mechanisms of action are described.


Reports on possible routes of degradation are characterized. Finally, current
methods of disposal of dioxin-contaminated materials are described, and possible
advanced techniques for ultimate disposal are outlined.
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SECTION 1


INTRODUCTION


The growing concern with contamination of the environment by dioxins arises
principally from their potential toxicity and their distribution as contaminants in
commercial products. The purpose of this report is to present in a systematic and
summary manner what is currently known about dioxins and their effects.
Although most published reports deal exclusively with the highly toxic dioxin 2, 3,
7, 8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD), some include information on
other dioxins. These latter reports were sought out so that a document covering
dioxins as a class of chemical compounds could be prepared.


Although 2,3,7,8-TCDD was first reported in the chemical literature in 1872, no
major investigations into its toxicity were begun until the 1950's. Because of the
remarkable stability of this substance in biological systems and its extreme toxicity,
cumulative effects of extremely small doses are a major concern. For example, the
LD50 of 2,3,7,8-TCDD for the male guinea pig has been shown to be only 0.6
m g/ kg or 0.6 part per billion body weight (McConnell et al. 1978). Fetal mortality


has been observed in rats that had been fed 10 consecutive doses of 2,3,7,8-TCDD
at the level of 0.125 g/ kg per day (World Health Organization 1977). It is
reasonable to presume, therefore, that the slightest trace of 2,3,7,8-TCDD in the
environment may have adverse effects on the health of both human and animal
populations.


In view of these considerations, it is vitally important to scrutinize carefully the
probable avenues of contamination of the environment with 2,3,7,8-TCDD. It has
been recognized for some time that 2,3,7,8-TCDD can be produced in the
manufacture of 2,4,5-trichlorophenol. Other dioxins are similarly produced in the
manufacture of other chlorophenols. The amounts of dioxins produced depend on
process controls such as temperature and pressure. Since dioxins may be present in
these and other manufactured chemical products, it is also likely that they may be
present in the chemical wastes and sludges remaining from these processes. If this is
the case, indiscriminate discharge of these wastes into the environment, or the use
of improper disposal procedures could lead to the contamination of water, air, or
foodstuffs. This might, in turn, result in widespread exposure of the population to
TCDD's and other dioxins.


The report first presents an account of the chemistry of dioxins (Section 2), their
physical and chemical properties and modes of formation. Section 3 considers the
sources of dioxins, focusing on basic organic chemicals as well as on the chemical
manufacture of chlorinated phenols and their derivatives.


Section 4 discusses the development of an analytical method for detecting
dioxins in industrial wastes.


Section 5 provides a brief account of the major known incidents of human
exposure to dioxins in the environment. In the aftermath of these incidents, which
include both occupational exposures and exposures of the general public, scientists
of many disciplines have undertaken extensive and continuing investigations of the
fate of dioxins when they are released to the environment.


Section 6 reviews the current scientific knowledge of the health effects of dioxins,
as indicated in epidemiological and laboratory studies of animal and human
subjects who have been exposed to dioxin contamination. Section 7 reviews the
known mechanisms of biodegradation, photodegradation, physical transport, and
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biological transport. The investigations indicate that the persistence of dioxins
poses a serious environmental problem. In attempts to deal with this problem,
numerous environmental research and development projects are aimed at
developing methods of destroying these toxic contaminants after they have been
formed. This work on dioxin disposal methods and decontamination procedures is
described in Section 8.


It is intended that this review of dioxin contaminants, from their formation
through their dispersal into various environmental media and the consequent
effects, can provide a point of perspective for those who are concerned with
regulatory efforts and with research and development directed toward reducing the
hazards of dioxin contamination.
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SECTION 2


FORMATION OF DIBENZO-P-DIOXINS


CHEMISTRY OF DIOXIN FORMATION
A dioxin is any of a family of compounds known chemically as dibenzo-


p-dioxins. Each of these compounds has as a nucleus a triple-ring structure
consisting of two benzene rings interconnected to each other through a pair of
oxygen atoms. Shown below are the structural formula of the dioxin nucleus and
also the abbreviated structural convention used throughout the report.


Each of these substituent positions, numbered 1 through 4 and 6 through 9, can
hold a chlorine or other halogen atom, an organic radical, or (if no other
substituent is indicated in the formula or its chemical name) a hydrogen atom. The
only differences in members of the dioxin family are in the nature and position of
substituents.


Most environmental interest in dioxins and most studies of this family of
compounds have centered on chlorinated dioxins, in which the chlorine atom
occupies one or more of the eight positions. Theoretically, there are 75 different
chlorinated dioxins, each with different physical and chemical properties, differing
only in the number of chlorine atoms in each molecule and in their relative
locations on the dioxin nucleus. There are, for example, two monochlorodioxins,
in which one chlorine atom is attached to the nucleus at either position 1 or position
2. If two or more chlorine atoms are present, additional isomeric forms are
possible, in accordance with the following schedule (Buser, Bosshardt, and Rappe
1978):


2 isomers of monochlorodibenzo-p-dioxin (MCDD's)
10 isomers of dichlorodibenzo-p-dioxin (DCDD's)
14 isomers of trichlorodibenzo-p-dioxin (Tri-CDD's)
22 isomers of tetrachlorodibenzo-p-dioxin (TCDD's)
14 isomers of pentachlorodibenzo-p-dioxin (Penta-CDD's)
10 isomers of hexachlorodibenzo-p-dioxin (Hexa-CD D's)
2 isomers of heptachlorodibenzo-p-dioxin (Hepta-CDD's)
1 octachlorodibenzo-p-dioxin (OCDD)
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Table 1 lists the 75 possible chlorinated dioxins, and also notes the 40 that have
been prepared and identified and whose analytical characteristics have been
published (Buser, Bosshardt, and Rappe 1978; Buser 1975; Pohland and Yang
1972; Bolton 1978). Five others, as noted in the table, have been identified as
distinct compounds but have not been clearly differentiated from each other
(Buser, Bosshardt, and Rappe 1978; Buser 1975; Rappe 1978).


TABLE 1. CHLORINATED DIOXINS


1 -chloro a 1,2,3,4-tetrachloro a,d 1,2,3,4,6-pentachloro a
2-chloro a 1,2,3,6-tetrachloro 1 ,2,3,4,7-pentachloro a
1,2-dichloro a 1 ,2,3,7-tetrachloro 1 ,2,3,6,7-pentachloro


1,3-dichloro a 1 ,2,3,8-tetrachloro a 1 ,2,3,6,8-pentachloro c
1,4-dichloro a 1,2,3,9-tetrachloro 1 ,2,3,6,9-pentachloro


1,6 -thchloro a 1 ,2,4,6-tetrachloro 1 ,2,3,7,8-pentachloro a
1 ,7-dichloro 1 ,2,4,7-tetrachloro 1 ,2,3,7,9-pentachloro c


1,8-dichloro 1 ,2,4,8-tetrachloro 1 ,2,3,8,9-pentach loro


1,9-dichloro 1 ,2,4,9-tetrachloro 1 ,2,4,6,7-pentachloro


2,3-dichloro a 1 ,2,6,7-tetrachloro a 1 ,2,4,6,8-pentachloro


2,7 -dichloro a 1 ,2,6,8-tetrachloro 1,2,4,6,9-pentach kir°
2,8-cbchloro a 1 ,2,6,9-tetrachloro a 1 ,2,4,7,8-pentachloro a


1,2,3-trichloro a 1,2,7,8-tetrachloro a 1 ,2,4,7,9-pentachloro c
1 ,2,4-trichloro a 1 ,2,7,9-tetrachloro 1 ,2,4,8,9-pentachloro


1,2,6-trichloro 1 ,2,8,9-tetrachloro a 1,2,3,4,6,7-hexachloro a
1,2,7-trichloro 1 ,3,6,8-tetrachloro a 1,2,3,4,6,8-hexachloro a
1 ,2,8-trichloro 1 ,3,6,9-tetrachloro a 1 ,2,3,4,6,9-hexachloro a
1,2,9-tnchloro 1 ,3,7,8-tetrachloro a 1 ,2,3,4,7,8-hexachloro a
1,3,6-trichloro 1,3,7,9-tetrachloro a 1 ,2,3,6,7,8-hexachloro a


1 ,3,7-trichloro a 1 ,4,6,9-tetrachloro a 1,2,3,6,7,9-hexachloro a
1,3,8-trichloro 1,4,7,8-tetrachloro 1 ,2,3,6,8,9-hexachloro b
1,3,9-trichloro


1 ,4,6-trichloro


1 ,4,7-trichloro


2,3,6-trichloro


2,3,7,8-tetrachloro a 1 ,2,3,7,8,9-hexachloro
1,2,4,6,7,9-hexachloro


1,2,4,6,8,9-hexachloro
1,2,3,4,6,7,8-heptachloro


a
a


b
a


2,3,7-trichloro a 1 ,2,3,4,6,7,9-heptachloro


Octachloro


a


a


a—Identified compounds.
b—One or the other of these compounds has been prepared
c—A mixture of these three compounds has been prepared
d—The Dow Chemical Company has recently reported the synthesis


of all 22 TCDD isomers


The interest of health and environmental researchers in dioxins arose principally
because of the toxicity and distribution of one of these compounds, 2,3,7,8-TC D D,
whose structural formula is as follows:


C I


CI


CI


CI
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This is an unusual organic chemical, symmetrical across both horizontal and
vertical axes. It is remarkable for its lack of reactive functional groups and its
chemical stability (Poland and Kende 1976). It is an extremely lipophylic molecule,
and only sparingly soluble in water and most organic liquids; it is a colorless
crystalline solid at room temperature. The physical properties of 2,3,7,8-TCDD are
shown in Table 2, along with those of OCDD, another chlorinated dioxin with
twofold symmetry (World Health Organization 1977; Crummett and Stehl 1973).


TABLE 2. PHYSICAL PROPERTIES OF TWO CHLORINATED DIOXINS


2,3,7,8-TCDD OCDD


Empiric formula C12 1-1 4C1 40 2 C12 C1 80 2


Percent by weight C 44.7 31.3


0 9.95 7.0


H 1 25


CI 44.1 61.7


Molecular weight 322 459 8


Melting point, °C 305 130


Decomposition temperature, °C Above 700 Above 700


Solubilities, g/liter


o-Dichlorobenzene 1 4 1 83


Chlorobenzene 0.72


Anisole 1.73


Xylene 3 58
Benzene 0.57


Chloroform 0.37 0.56


n-Octanol 0 048


Methanol 0.01
Acetone 0.11
Dioxane 0.38


Water 0.0000002 (0 2 ppb)


Dioxin Formation from Precursors


No published reports indicate that dioxins are formed biosynthetically by living
organisms; these compounds apparently are not constituents of a normal growing
environment. The presence of dioxins in fly ash, 2-chlorophenol,
2,4,6-trichlorophenol, and hexachlorobenzene indicates that there may be yet-
undiscovered mechanisms that produce these compounds. In a recent study,
chlorinated dioxins were created by pyrolysis of chlorobenzenes in the presence of
air (Buser I979b). Dioxins have been made from catechols in condensations with
polychlorobenzenes and chloronitrobenzenes (World Health Organization 1977;
Gray et al. 1976; March 1968). A pesticide manufacturer has reported the finding of
chlorinated dioxins in cigarette smoke and fireplace soot (Dow Chemical
Company 1978). Other possible routes of formation are examined in Section 3 of
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NaCI


CI ONa


PR EDIOXIN


this report. One route that has been demonstrated by extensive chemical research is
the formation of chlorinated dioxins from industrial chemicals, especially from
certain "precursor" compounds that lead directly to dioxin formation. In
generalized form, this reaction is as follows:


+ 2XY


This reaction indicates that a compound may be a dioxin precursor if it meets two
conditions:


• The precursor compound must by an ortho-substituted benzene ring in which
one of the substituents includes an oxygen atom directly attached to the ring.


• It must be possible for the two substituents, excluding the oxygen atom, to
react with' each other to form an independent compound.


These conditions are met by many organic compounds, including a class of
mass-produced chemicals, the ortho-chlorinated phenols. The hydroxyl group of
the phenol supplies the ring-attached oxygen atom. The hydrogen of the hydroxyl
group is capable of reacting with chlorine, the other substituent, to form hydrogen
chloride, an independent compound. An even more likely precursor is the sodium
or potassium salt of an ortho-chlorinated phenol because the coproduct of this
condensation is sodium or potassium chloride, either of which is an even more
stable inorganic salt.


Almost all original dioxin researchers used ortho-chlorinated phenols as
precursors. Most often, the reactions were conducted in the presence of sodium or
potassium hydroxide, either of which will react spontaneously with the phenol
groups to form the phenylate salts. Six chemical reactions, all of which have been
performed in laboratory experiments, are shown in Figure 1 (Pohland and Yang
1972; World Health Organization 1977; Crosby, Moilanen, and Wong 1973;
Milnes 1971).


Not all of these reactions, however, have produced the expected dioxin in high
yield, and investigators have detected other dioxins and similar compounds that
were not attributable to these simple reactions. Numerous studies have therefore
explored the reaction mechanism of dioxin formation and the complex of
competing reactions that create other compounds of this type (Buser 1975; Nilsson
Pt al. 1974; Jensen and Renberg 1972; Plimmer 1973; Buser 1978).


The basic dioxin reaction actually occurs in two steps. In the condensation of
2,4,5-trichlorophenol, for example, one pair of substituents reacts first to form a
phenoxyphenate, or substituted diphenyl ether, in accordance with the following
reaction (Nilsson et al. 1974; Jensen and Renberg 1972; Buser 1978; Moore 1979).


CI) .,a0Na	 CI


2	 I


CI	 CI	 CI


Compounds of this type have been termed "predioxins." They have been identified
in waste sludges and commercial products as well as in the products of laboratory
experiments (Jensen and Renberg 1972; Arsenault 1976; Jensen and Renberg
1973).
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COPPER POWDER
CATALYST
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SUBLIMATOR	 CI
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CI v CI


2,4-DICHLOROPHENOL POTASSIUM SALT 2,7-DCOD


CI


CI CI


CI CI


CONDITIONS
UNREPORTED


CI
1,3,6,8-TCOD 2,4,6-TRICHLOROPHENOL SODIUM SALT


CI CIONa VARIETY OF
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CI


CI	 CI


2,4,5-TRICHLOROPHENOL SODIUM SALT


C I
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CI
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2,3,5,6-TETRACHLOROPHENOL POTASSIUM SALT


CI


COPPER POWDER
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CI	 CI


1,2,4,6,7,9-HEXA-CDO 
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C ICI
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C I
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CI
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CI
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Figure 1. Formation of dioxins.


COPPER POWDER
CATALYST


IN WATER AND
CI	 POTASSIUM HYDROXIDE 	 0


UNSUBSTITUTED DIOXINo-CHLOROPHENOL POTASSIUM SALT


There are other competing reactions, however. With some precursor
compounds, condensation may occur with a chlorine atom that is not in the ortho
position to a hydroxyl group. One study suggests that a meta chlorine will be
favored, in accordance with the following reaction (Langer, Brady, and Briggs
1973).
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ONa CI	 ONa	 CI


CI CI	 CI	 CI CI CI


ISOPR EDIOX IN


ONa


CI


CI


CI CI CI


CI	 CI
NaCI


CI
NaCI + H2O +


CI


NaOH


CI


C I


CI


The end product has been termed an "isopredioxin"(Jensen and Renberg 1973).
To this isopredioxin, additional molecules of sodium-2,4,5-trichlorophenate may
attach, creating a polymerized compound of three, four, or more monomers
(Langer, Brady, and Briggs 1973; Langer et al. 1973).


CI


C I


ONa


CI


Investigators have noted similar reactions with para chlorine atoms, which form
another type of isopredioxin. Either of the isopredioxins may polymerize into
longer chains, or they may lead with loss of chlorine to the creation of
dibenzofurans (Jensen and Renberg 1972; Langer, Brady, and Briggs 1973;
Deinzer et al. 1979; Chemical Engineering 1978).


CI	 ONa CI
2


CI	 CI	 CI


CI	 CI
—0.-


ONa CI


CI


ONa


It is believed that dibenzofurans are also formed by reaction between a
chlorophenol and a polychlorobenzene through an intermediate creation of
another type of diphenyl ether (Buser 1978).


CI


Another competing reaction that involves loss of chlorine is the reaction to form
dihydroxy chlorinated biphenyls (Jensen and Renberg 1973).
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CI CI


CI


CI


CI	 CI	 OH CI
+H20 —


HCI
01- I +


CI	 CI	 CI CI


CI


CI


CI CI


C I C I


CI


CI


CI


CI OH CI
2


CI CI CI


CI


CI CI


CI
HCI


+ HCI


CI


CI


CI OH


CI	 CI


CI


CI CI


CICI C ICI


CICI


C I	 CI


C I	 CI


CI
+ Cl2


CI


CI


2


CI


OH


CI	 HO
+ Cl2


OH


CI
	


CI


The chlorine thus released may react with other rings to form compounds with
higher chlorine saturation. Preparation of 2,3,7,8-TCDD was accomplished by
treatment of unsubstituted dioxin (World Health Organization 1977).


+ Cl2


Other competing reactions have been described for pentachlorophenol, which
has been shown to degenerate, when heated, into hexachlorobenzene and water by
a reaction sequence that includes an intermediate decachlorodiphenylether
(Plimmer 1973).


Alternatively, the predioxin or the decachlorodiphenylether may lose chlorine
through reactions with water to form hexachloro or heptachlorodioxins or to form
octa- and nonachlorodiphenylethers. Loss of chlorine may also create
octachlorodibenzofuran in accordance with the following reaction (Crosby,
Moilanen, and Wong 1973; Jensen and Renberg 1973).
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CI	 0	 CI


NaO CI C I


CI


These competing reactions are predominant only with acidic
pentachlorophenol, however. Heating the sodium salt of pentachlorophenol
produces OCDD in essentially quantitative yield (World Health Organization
1977).


Except for pentachlorophenol, once a predioxin is formed, there are apparently
no competing reactions other than its reversal into the precursor. In one test, when
Irgasan DP-300, a predioxin (see Section 3, p. 111), was heated to 980°C, only
two classes of compounds were created: dioxins and precursor molecules (Nilsson
et al. 1974).


The competing reactions clearly indicate why dioxins generally are formed only
in trace quantities and why they appear in a complex mixture with polymers and
other multiring structures, many of which are also toxic. It has been more difficult
to explain why dioxins other than the one predicted by theory are also found in
these mixtures. In the laboratory, for example, a predioxin for 2,8-DCDD created
a small amount of this dioxin when heated; however, the principal dioxin formed
was 2,7-DCDD (Boer et al. 1971).


It was originally believed that such unexpected dioxins were created by arbitrary
transfers of chlorine that occurred within the energetic predioxin molecules (Boer
et al. 1971). More recent work has demonstrated that a long-recognized chemical
phenomenon known as the "Smiles rearrangement" is often operational during
dioxin creation, in which one of the rings spontaneously reverses into its mirror
image at the instant of ring closure (Gray et al. 1976; March 1968). This
rearrangement fully explains the reaction shown above, and researchers can now
predict with some certainty which dioxins will be formed from specific precursors
or predioxins. Even this development has not satisfied all observational evidence,
however, especially with the more highly chlorinated dioxins. Some researchers
believe that an equilibrium process is at work, in which dioxins slowly lose or gain
chlorine atoms to approach the most stable mixture of compounds (Rawls 1979;
Miller 1979; Ciaccio 1979).


Predioxin formation does not ensure dioxin formation (Jensen and Renberg
1972; Jensen and Renberg 1973). Pentachlorophenol attains equilibrium with its
precursor in a reversible reaction but forms large amounts of dioxins only in the
presence of an alkali (Langer et al. 1973). Irgasan DP-300 can be chlorinated and
otherwise modified chemically without inducing ring closure (Nilsson et al. 1974;
Yang and Pohland 1973). "High amounts" of predioxins have been found in
commercial products in which no dioxin could be detected. Another study revealed
predioxin concentrations as much as 20 times greater than dioxin concentrations
(Jensen and Renberg 1972). In still another study, the concentration of
hydroxypolychlorodiphenyl ethers (predioxins plus isopredioxins) was more than
50 times the dioxin concentration (Deinzer et al. 1979 ; Chemical Engineering
1978). Although not specifically noted in published literature, predioxin formation
appears to be more likely than dioxin formation. It is possible that steric or
electronic hindrances interfere with the final step of ring closure, and that
predioxins may be formed under less-rigorous reaction conditions.


Minimum Conditions for Dioxin Formation
Since dioxins usually are formed only in low yields, the minimum conditions


leading to their formation are poorly defined. Heat, pressure, photostimulation,
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and catalytic action have all been shown to encourage the reactions from
chlorinated precursors to predioxins and then to dioxins.


The temperature required for dioxin formation is variously reported at values
from 180° C to 400° C (Milnes 1971; Langer, Brady, and Briggs 1973; Crossland
and Shea 1973; Gribble 1974; Buser 1978). As previously noted, sodium
pentachlorophenate is converted to essentially pure OCDD at approximately
360° C (Langer et al. 1973). The same series of tests indicated decomposition of
several other chlorinated dioxin precursors at temperatures from about 310° to
370° C, with formation of varying quantities of dioxins (Langer et al. 1973).
Essentially quantitative formation of many different dioxins from chlorinated
catechols and o-chloronitrobenzenes has been achieved at 180° C (Gray et al.
1976; March 1968). Direct combustion of herbicides or impregnated sawdust can
create dioxins (Nilsson et al. 1974; Langer, Brady, and Briggs 1973; Stehl and
Lamparski 1977; Ahling and Lindskog 1977; Jansson, Sundstrom, and Ahling
1978), especially if there is a deficiency of oxygen (Chem. and Eng. News 1978), but
the temperature of formation under these conditions cannot be measured (this
phenomenon may be limited to formation of dioxins from pentachlorophenol;
reports are indefinite). Apparently no definitive study has determined the
temperature of formation of 2,3,7,8-TCDD.


Pressure is needed to retain some precursor compounds in the liquid state to
permit dioxin formation (Jensen and Renberg 1972). At atmospheric pressure, the
boiling point of many precursors is apparently lower than the temperature needed
to form dioxins, and therefore the precursors escape from the reaction vessel before
decomposition reactions can occur.


Irradiation of pentachlorophenol with ultraviolet light has caused the formation
of OCDD (World Health Organization 1977; Crosby, Moilanen, and Wong 1973;
Plimmer et al. 1973; Crosby and Wong 1976). Irradiation of 2,4-dichlorophenol,
however, energized the hydrogen atom at position 6 of one ring and created a
predioxin as a principal product, but ring closure apparently did not occur
(Plimmer et al. 1973). This experiment also produced a dihydroxy biphenyl,
probably through the competing reaction described previously. It has been
postulated that although dichloro, trichloro, and tetrachloro dioxins may be
formed by irradiation, they do not accumulate because they decompose rapidly by
the same mechanism (Crosby, Moilanen, and Wong 1973). As outlined in Section
5, the less-chlorinated dioxins are unstable when exposed to ultraviolet light.


In laboratory production of dioxins, catalysts have been used to increase
reaction rates and reaction yields. Powdered copper, iron or aluminum salts, and
free iodine have been used (Pohland and Yang 1972; World Health Organization
1977), and all of these are known to stimulate many reactions of chlorinated
organic compounds (Wertheim 1939). One report indicates that heavy metallic ions
may decrease decomposition temperature (Langer et al. 1973). Presence of heavy
metals may, however, only encourage competing reactions; the silver salt of
pentachlorophenol, for example, decomposes at about 200° C to yield
polymerized materials but no dioxins (Langer et al. 1973).


Formation of dioxins is an exothermic reaction (Langer et al. 1973) that releases
heat as the molecules contract into a more compact arrangement. No published
data define the amount of heat created by formation of the various dioxins.


Once formed, the dioxin nucleus is quite stable. Laboratory tests have shown
that it is not decomposed by heat or oxidation in a 700° C incinerator, but pure
compounds are largely decomposed at 800° C (Ton That et al. 1973). A recent
report states that the nucleus survives intact through incineration up to 1150° C
(Crummett of Dow Chemical Company indicates temperature should be 1050° C )
if it is bound to particulate matter (Rawls 1979; Miller 1979; Ciaccio 1979).
Chlorinated dioxins lose chlorine atoms on exposure to sunlight or to some types
of gamma radiation, but the basic dioxin structure is largely unaffected (Crosby et
al. 1971; Buser, Bosshardt, and Rappe 1978). In comparison with almost any other
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CI


organic compound, the biological degradation rate of chlorinated dioxins is slow,
although measured rates differ widely (Zedda, Cirla, and Sala 1976; Commoner
and Scott 1976b; Matsumura and Benezet 1973; Huetter 1980).


LABORATORY PREPARATIONS OF DIOXINS
The first report of intentional preparation* of this class of compounds occurred


in 1872, when Merz and Weith described the preparation of
"perchlorophenylenoxyd" by thermolysis of potassium pentachlorophenate (1).


Hugounenq (1890) reported that the treatment of pentachloroanisole (2) with
concentrated sulfuric acid also gives "perchlorophenylenoxyd."


2


Soon after these reports, Zinke (1894) and Blitz (1904) showed that heating
heptachlorohexenone (3) to 200° C gave "perchlorophenylenoxyd." Not until
1960 was it shown that "perchlorophenylenoxyd" is octachlorodibenzo-p-dioxin
(OCDD) (4) (Denivelle 1960).


0  CI C I  


C I


C I


0 CI 


0 CI  


CI C I 


3	 4


The mechanism of the reactions reported by Zinke and Blitz remained unknown
for over half a century. In 1961 Kulka showed that heptachlorocyclohexenone (3)
eliminates a molecule of hydrogen chloride at about 180° C to give
hexachlorocyclohexadienone (5). Kulka proposed that this compound, on heating


*According to scientists of Dow Chemical Company (Rawls 1979), dioxins have been prepared since


"Prometheus stole fire from the gods and brought It to mankind "
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CI


CI


CI


CI


ci180°C	 CI
+


CI	 CI


CI 200°C	 CI
C19+


CI	 CI


00


CI CI GI CI CI


CI


CI


CI


CI


CI


CI
CI CI


4


CI
CI	 O


Cl2 +
CI


CI O


CI
7


C)CI
ONa


CI
	6.•


to 200° C, loses a chlorine radical to give the pentachlorocyclohexadienone
radical (6) (or its resonance isomer, the pentachlorophenoxy radical (7)), which
hen dimerizes to give (4) and a molecule of chlorine.


3
	


5


The mechanism that Kulka proposed, supplemented with earlier work by
Denivelle (1959, 1960), initiated numerous reports on the preparation of
halogenated dibenzo-p-dioxins under neutral or acidic conditions. A number of
these reactions are listed in Table 3.


Bayer (1903) patented a process for the preparation of dibenzo-p-dioxin (8) from
sodium o-chlorophenylate (9). This procedure, which is an extension of the earlier
work reported by Merz and Weith (1872), is based on Ullmann's preparation of
diphenylamines (Ullmann 1903) and is generally referred to as a modified Ullmann
condensation (Aniline 1973). Although the yields of the modified Ullmann reaction
rarely exceed 30 percent, this procedure was standard for the preparation of both
substituted and unsubstituted dioxins until the early 1970's. Examples of the
utilization of this process are given in Table 4, showing minor as well as major
products of reaction, where applicable.


9
	


8
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OH


CI


25g


Br


35g


Cl
	


CI CI


31g,	 0.2g


OH


Br CI


-I-
r	 Br CI


r


TABLE 3. PERHALO DIBENZO-p-DIOXINS VIA FREE
RADICAL REACTIONS


Item	 Reactant	 Conditions	 Product	 (Yield)8 Ref.


CI	 CI


f.:.„\ 


CI


CI	 CI	 CI	 CI	 CI	 0	 CI
250 ° -300 ° C


Q)	
+	 (83%)	 b


Cl	 Cl	 Cl	 25mt n	 CI	 0	 CI


CI	 CI


40g
	


lOg


Cl	 CI


CI	 REFLUXING	 CI	 0CI
+	 Cl2 	1,2,4 TRICHLOROBENZENE	 (B3%)	 c


Cl	 16h	 Cl	 0	 CI


CI	 CI


18g


CI	 CI


CI 210 ° -280 ° C


CI	 30min


CI	 CI


11g


C I


CI


OH
	


CI	 C l


CI	 1, 2, 4 TR1CHLOROBENZENE CIO	 CI


+	 Br2	 (52%)	 c


CI	 CI	 REFLUX 16h	 Cl	 0	 CI


CI	 CI


25g


OH
	


CI	 CI


CI	 CICI	 0	 CI
+	 12	I, 2, 4 TR I CHLOROCENZENE 	 (23%)	 c


CI	 I	 REFLUX 16h	 CI	 0	 CI


CI	 CI


OH
	


Br	 Br


Br CI	 CI
2


	


or 11	 Br	 0	 Br
)


1-	 (52%)	 c


Br Cl	 ci ( or  Br2	 Br	 O	 Br (15g)


CI C I
	


320-360 ° C	 Br	 Br


0.2g	 35m i n


Br	 Br


CI	


CI	 0	 r
CI (or C1 2)	 (62


15%)
	 c


or Br2	 0	 CI
(15g)


300°-350°C	 Br	 Br


3021n


(continued)


14







CI


CI


CI
200g


OH


CI
222g


CI	 CI


CI	 0	 CI	 d
(4%)	 e


CI	 0	 CI (POOR)	 f


CI	 CI


CI	 CI


CI	 0CI


CI	 0	 CI


CI	 CI


CI	 CI


CI	 0	 CI


d
CI v 0	 CI


CI	 CI


CI	 CI


CI	 0	 CI


d
CI	 0	 CI


CI	 CI


+


CI


CI	 CI


CI	 CI


CI


CI	 CI


CI	 0	 CI
(84%)	 g


CI	 0	 CI


CI	 CI


CI	 CI


CI	 0 L. CI
(80%)	 9


CI	 0	 CI


CI	 CI


300° C


260° C


260 ° C


260-280° C


120-200° C


120-200° C


TABLE 3 (continued)


	Item	 Reactant


OH


	


CI	 CI


	


0 
CI	 CI


CI


0


CI
CI


C	 Cl


CI


O


CI	 CI


CI	 CI


CI CI


0


CI	 CI


OH


CI	 CI	 CI
+


CI	 CI	 CI


CI CI


75g


0


CI	 CI	 CI
-I-


CI	 CI	 CI


CI CI
62g


(continued)


Conditions	 Product	 (Yield)a Ref.
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CH3®
CH3OCH3


CH3


CH3


CH3


I 90-200 ° C
Cu, Cu(OAc) 2


190-200 ° C


Cu, Cu( O Ac) 2


CH 3O


(1)	
220° , 10h


ONa


190-20 0 ° C
Cu, Cu(OAc) 2


(2550)	 b


CH3


CH3


C


O
CH3


CH3


OK


Br


a—If no yield is stated, no value is reported in reference
b—Kulka 1965
c—Kulka 1961
d—Denivelle, Fort, and Pham 1959
e—Gribble 1974
f—Sandermann, Stockmann, and Casten 1957
g—Kaupp and Klug 1962


TABLE 4. ULLMANN CONDENSATION REACTIONS


Item	 Reactant	 Conditions	 Product	 (Yield) a Ref.


CI


CI


CI CI


CI CI


CI


CI


Reactant	 Conditions


OH


CI
210° C IN


CI	
QUINOLINE


C I


Product	 (Yield)a Ref.


CI	 CI


CI
d


CI


CI	 CI


Item


TABLE 3 (continued)


OCH3


(continued)
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CI	 160 ° C
Cu


ONa	 lh


OK	 200° C.
Cu


I	 3h
6g


190 ° C
Cu
2h


f


(50%)	 f


(0.2g)	 g


(0.09g)	 h,i


0


0


0


-WOK Br a —


0	
+


\i"."Br


3.5g


	


OK	 160-220 ° C
Cu,


	r 	 110min


TABLE 4 (continued)


Item
	


Reactant	 Conditions	 Product	 (Yield)a Ref.


OCH3


CH 3O


OK


OK


Br


Br


OCH3


d


OCH3


OCH3


O
CI CI	 160 ° C


Cu
ONa	 1h CI


CI
e


4.5g
(0.08g)


(continued)
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OH
Br CH30


13 \
-7N OH


5.78g
	


6.58g


Br 180 ° C
KOH, Cu
30mi n


(0.164g)	 j


185 ° C
Cu


1.5h


OK Br


(40mg)	 k


TABLE 4 (continued)


Item
	


Reactant
	


Conditions
	


Product	 (Yield) a Ref.


OK Br


Br KO


3.5g


190° C
Cu
2h


(TRACE)  


4.5g    


180 o C
30mi n 9


OCH3
	


OCH3


0


0


y."0
OCH3


OCH3


(0.287g)


OCH3


(0.132g)  


C I
	


CI 


200 ° C
Cu
2h


CI


CI


CI
(20mg)	 k


CI


C I
	


CI	 CI
3.25g


Br	 Br	 Br


200 ° C
Cu
21i


Br
(40mg) k


Br


Br


3.15g


Br  


3.25g


(continued)
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OK	 180°C
Cu


Br	 1.5h


1.75g


Br


(40mg)	 k


Br


(60 mg) m
Br


CH3O


CI	 190 ° C
Cu
4h


195° C
Cu POWDER


30min


190 ° C
Cu POWDER


10


145 °C
Cu POWDER, PYRIDINE


2.5h


(25%)	 I


CH3


OCH3


CH3


(250mg)	 m


OCH3


(3.1g)	 n


(10mg)	 n


Br


0


200 ° C
Cu POWDER,


1.5h	 CH3


Br


Br


Br


2g


OK


Br


CH3


lOg


Br


OK


6g


OH


lg


(continued)
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TABLE 4 (continued)


Item	 Reactant	 Conditions	 Product	 (Yiel ►  Ref.


CI


ONa	 210° C
0.3g Cu


3h	 CI
CI


3.7g


CI
(0.9g)	 I


OK







CICI


290° C
P


1-4h


CIC I


OK


CI	 OK	 CI


+
C	 CI	 CI


CI CI


CI


OK


CI	 CI
+


Cl CI


CI


CI


OK


P


CI


CI


CI


CI


CI


CI


CI


CI


CI


CI


290°C
1-4h


TABLE 4 (continued)


Item	 Reactant	 Conditions	 Product	 (Yield)a Ref.


CH3	CH3	 CH3


	


CH 3	OH	 145 ° C	 CH3	 0	 CH3


	


0,..,,_,	
Cu POWDER, PYRIDINE	 (8mg)	 o


	


Lor-13	 Br	 3h	 CH 3	0	 CH3


CH3	CH3	 CH3


1.17g


CI


C I	 o
O	 CI


CI


CI
	


CI


C I
	 C I


	
CI


CI


(continued)
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OK OK


CICI
+


CI CI


CI CI


CI


OK	 OK


CI	 CI	 .•, .C1
+	 I


CI	 CI CI


CICI


0


O


CI


CI


CI


CI


CI


CI


CI


p
CI


CI


p
CI


TABLE 4 (continued)


CI


(Yield/a Ref.


CI


P
CI


CI


CI


CI


0CI


0	 CI


P


CI


CI	 CI


0


0


CI	 CI


CI


CI


CI


CI


CI


CI


CI


CI


CI


CI


CI


Product


CI


O


CI


CI


(continued)


Item	 Reactant	 Conditions


290 ° C
1 -4 h


290 ° C
I -4 h


CI
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OK


®
C I


CI
P


C I


CI


290° C
I -4h


CI CI


C I	 o
P


O CI


CI	 CI


CI


CI


O CI


CI
MAJOR


CI	 CI


CI


O CI


MINOR


CI	 CI


P


290° C
I -4h


290° C
I -4h


CI


0C I


CI


CI
C I


O CI
MINOR


CI	 CI


TABLE 4 (continued)


Item	 Reactant
	


Conditions


OK


	


CI	 CI	 CI
28


	CI 	 CI


CI


OK


	


CI	 CI


	


0 CI	 CI


OK


CI


C)I
CI	 CI


CI


OK


CI	 CI
+


CI	 CI	 CI


CI


Product	 (Yield)a Ref.


CI	 CI


CI	 0CI


CI	 0	 Cl


CI	 CI


CI	 CI


CI


CI0	 CI


Cl	 0	 CI


OK
i	


C I
	


290 ° C
1-4h


CI


CI


CI


C I


(continued)
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® 
CI


CI


CI


CI


C I


CI


OK


CI	 CI
+


CI CI	 CI


CI


OK


® 
CI


CI


CI


TABLE 4 (continued)


Item	 Reactant


OK


0 CI	 CI


CI


CI


OK


CI


o	 CI


CI


CI


CI	 0CI


CI 0 Cl


CI


CI


CI	 0	 CI


CI	 0


CI


CI	 0CI


CI	 0	 CI
MINOR


CI	 CI


CI L. 0


0	 CI


CI


CI


Conditions	 Product	 (Yield)a Ref.


290 ° C
1-4h


CI	
290 ° C
I -4h


CI 


OK


CI	 CI
+


CI CI


C I


CI


P


P


(continued)


CI	 0	 CI


CI
	


CI


CI
	


C I


CI0	 Cl


Cl	 0	 CI


CI
	


C I


CI


CI	 0CI


CI	 0	 CI


CI


CI
	


CI


CI	 0CI


CI	 0	 CI


MINOR


290 ° C
I-4h P
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ReactantItem Conditions


290 ° C
1-4h


Product	 (Yield)a Ref.


0	 CI
CI


CI


CI


CI


CI
34 


CI


OK


CI	 CI


CI CI	 CI


CI


CI


CI


OK


CI


CICIOK


CI
290 ° C
I -4h


CI


CICI


OK


CI	 CI	 CI


CI	 CI


CI CI


CI
	


CI


CI
(MINOR)


CI


CI	 CI


CI


CI	 0	 CI


CI	 CI


CI


CIO	 CI


CI	 0	 CI


CI	 CI


CI


CI


0


TABLE 4 (continued)


CI
	


CI


Cl


CI


CI


CI


CI
	


CI


CI


CI	 0CI


CI	 0	 CI


CI


CI


CI


CI


CI


(continued)
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TABLE 4 (continued)


Conditions


CI	
290° C


CI
	 1-4h


Product	 (Viol ►  Ref.


CI	 CI


CI	 0


CI	 0	 CI


CI	 CICI
	


C I  


a—If no yield is stated, no value is reported
in reference.


b—Cullinane and Davies 1936.
c—Tomita 1933.
d—Tomita and Tani 1942
e—Julia and Baillarge 1953
f—Tomita, Nakano, and Hirai 1954.
g—Tomita and Yagi 1958
h—Fujita and Gota 1955.


I—Fujita et al. 1956.
j—Inubushi et al. 1959.
k—Tomita, Ueda, and Nansada 1959.
I—Denuvelle, Fort, and Hai 1960.


m—Ueda 1962.
n—Ueda and Akio 1963.
o—Ueda 1962
p—Buser 1975


As the reactions in Table 4 show, dioxins have been formed from the alkali metal
salts of ortho-halophenols through pyrolysis at temperatures of 200° to 300° C
for several hours, usually in the presence of copper powder or copper salts. Entries
23 and 24 in Table 4 show that much milder conditions (pyridine as the base and a
temperature of only 145° C for 2 to 3 hours) can give significant concentrations of
dibenzo-p-dioxins (Ueda 1963).


The mechanism for this type of reaction was generally believed to involve a
nucleophilic attack of the phenoxy ion on a second phenolate ring (Buser 1975),
followed by expulsion of the halide to give the o-halophenoxyphenate (10)
(predioxin). An intramolecular nucleophilic aromatic substitution followed by
expulsion of a halide gives the dibenzo-p-dioxin ( I 1).


X=leaving group
(e.g. Cl, F, Br, I, NO2, SO3R)


M.alkali metal cation


Y=any substituent group
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00
ONa


—NaBr


Br


12 10


I0 13


Y


In 1974 Cadogan, Sharp, and Trattles proposed a more reasonable mechanism
involving the a -ketocarbene (12), which is attacked by the phenoxide to give (10).


They also proposed that the conversion of the o-halophenoxyphenate to
dibenzo-p-dioxin occurs via a benzyne intermediate (13).


The evidence in favor of this mechanism is quite convincing since both ortho-
and meta-halophenoxyphenates are converted to the same dibenzodioxin, as
shown below.


As shown in Table 4 (items 5, 6, 11, 13, 25-28, and 31-35), complex mixtures
result from attempts to prepare unsymmetrical dibenzo-p-dioxins using the
modified Ullmann reaction. An early attempt to circumvent this problem involved
the synthesis of a protected form of the unsymmetrical predioxin intermediate (14)
(Tomita 1938) followed by its conversion to the dioxin in a separate procedure as
shown on the next page (Tomita 1938; Keirnatsu 1936).
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CH3
4


HBr
P


CH3


I4


OK CH3


OCH3 Br 0 0
CH3 CH3


HBr
HOAc


O 04
OK


-F
OK


O
DMSO
REFLUX


5.9g


Br


Br


200° C
Cu POWDER


3h


190 o C
Cu POWDER


it


OK


OK
2.75g


OK


OK


(continued)


b


(NO REACTION)


This procedure has the advantage of giving a single dibenzo-p-dioxin isomer;
however, it is limited in that yields of the dioxin rarely exceed 10 percent (Tomita
1938).


A newer and more general procedure for the preparation of unsymmetrical (as
well as symmetrical) dibenzo-p-dioxins involves the reaction of catechol salts with
ortho-dihalobenzenes in dimethylsulfoxide (DMSO) (Pohland 1972; Kende 1974).


This procedure is a modification of a much earlier approach to the synthesis of
dibenzo-p-dioxin, which suffered low yields (Tomita 1932) or no dioxin formation
(Fujita 1955). The improved process gives very high yields of dibenzo-p-dioxins
when dimethylsulfoxide is used as the solvent. Whether this result is simply a
solvent effect or DMSO plays a chemical role in the reaction has not been
determined. Examples of the utilization of this reaction for the preparation of
dibenzo-p-dioxins are included in Table 5.


TABLE 5. CATECHOL-BASED REACTIONS


Item	 Reactant	 Conditions	 Product	 (Yield)a Ref.
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Reactant Conditions	 Product	 (Yield) a Ref.


CI C I


CIC I


KOH
DMSO, (31%)


CI


CI
KOH


DMSO,CI


CI


OH CI


0
'OH CI


CI


O CI


O (41%)	 e


CI


C IOH CI


OH C


▪ 


I


KOH
DMSO,


CI
(81%)	 d


CI


CI


(25%)	 e


(41%)


KOH
DMSO,


OH Br


OH Br


OH F


OH F


KOH
DMSO,


Item


0


O


0


TABLE 5 (continued)


CI


OH CI


OH CI


CI


CI


KOH
DMSO, 0


CI


C I
CI


(35%
TOTAL)


CI


CI


CI


OH


OH


CI


CI


CI


CI


KOH
DMSO, \    


CI


CI


(40%
TOTAL)	 e


CI


(continued)
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OH CI


OH CI


OH CI


OH CI


KOH
DMSO,


KOH
OMS3,


KOH
DMSO,


KOH
DMSO,


CH3
KOH	 •


DNS° , A	 CH3


CH3


CH3


CI


CI


CI


CI


CI


C I C I


CIKOH
DMSO, A


CI


CI


0
CI I 	OH CI t t t CI


Item


CH3


0.9
CH3


CH3


®
CH3


C I


CI


CI


CI


Conditions (Yield)a Ref.


CI
(49%)	 e


CI


e
r


CI


(50%)	 e
CI


CI
(19%)	 e


CI


CI
(40%)	 e


Reactant Product


OH CI


OH CI


CI


CI


CI


CI


CI


CI


CI


OH CI


OH CI


OH Br


OH Br


TABLE 5 (continued)


t —Evenly distributed carbons
—Preparation of uniformly labelled 14C TCDD


isomers (148 millicurie/millimole)
a—If no yield is stated, no value is reported


in reference


b—Tomda 1932
c—Fupta and Gota 1955.
d—Pohland and Yang 1972
e—Kende et al 1974
f—Rose et al 1976


Although no mechanistic studies of this reaction have been reported, it is clear
that the initial attack of the catechol dianion on the polyhalobenzene does not
occur via a benzene intermediate, since in item 3 of Table 5 one would expect two
different dioxins, which is not the result. This does not preclude the possibility that
a benzyne intermediate is involved in the conversion of the predioxin (15) to the
2,3-dichlorodibenzo-p-dioxin (16), as has been proposed for similar predioxin
cyclizations (Cadogan 1974).
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CI


CI


CI


C I


CI


Ct


0 ci	
CI


(c))CI


0 C I


8


CI


16
CI


ONLY OBSERVED PRODUCT


CI


0


CI


NOT OBSERVED


Br2


Br2 	Fe(Br )3, CAT.


+	 ci 2


tsr


Br


Br


CI


CI


O b


b


Numerous approaches to the preparation of substituted dioxins are based on
elaboration of the dibenzo-p-dioxin skeleton via electrophilic aromatic
substitution reactions. These applications are summarized in Table 6.


TABLE 6. SUBSTITUTION REACTIONS


Item
	


Reactant
	


Conditions
	


Product	 (Yiele Ref.


(continued)
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o.i
I	 + Cl2


o",%`.ci


CI
+ Br 2


CI


Br
4 Br2


Br


CI


+ Cl2
CI


CI


C I


r


Br


r


r


®


TABLE 6 (continued ►


Item
	


Reactant	 Conditions	 Product	 (Yield)a Ref.


CI	 p	 CI
+	 Cl 2	Fe(CI ) 3	(LOW)	 b


Cl	 0	 CI


+ PENTA -COD AND TR I -CDD


CI
(41%) c


CI


CI


u


r


CI


Br


(16%) c


(87%) c
Br


O F
(24%) c


F


CI  


+ TRITIUM	 CAT d


C I  


T


	


CI L
. 0	 CI


+ Cl2 Feel 3 , I 2 (CAT) CI
	O
	


C I
d


OCH3 OCH3 Br


0


Br	 OCH3 


+ Br2 (90%)	 e


OCH 3  


HNO3, L
NO2


NO 2


f


f


(continued)
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Item	 Reactant	 Conditions	 Product	 (Yield ►  Ref.


HNO 3
HOAc, 0° C


HNO 3 , 6


+ RCOCI	 A16I 3


NO 2


NO2


9


02 N


02N


O


0


NH2


NO 2


H
2
/Pd


NH2


HONO,CuCI


NH202N


C I


NH2


h


CI


h


O


0
9.2g


0


CI 2' HOAc


1.PHENYLITHIUM
2.Br 2


KBr
KBrO 3' HOAc ' 120 ° C


	


Br HOAc	 120 ° C2'	 '	 Br


CI


( I g) 1 ,1


(1g) 1,1


Br


(40%) 1 ,1


Br


(0.6g) id


4.6g


Br


TABLE 6 (continued)


4.6g


Br


Br HOAG 120 ° C2"	 Br


CI


C1 2 , FeCl 3 . 1 2
CI


26g


CI


(20g)	 k
CI


(continued)
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Reactant


0
50mg


Conditions


Br 2 , HOAc


Product	 (Yield)° Ref.


Br
(60mg)	 I


Br


0.5g


0.2g


CI 2' FeCI 3, I 2	
CI


Br2


Cl 2


B r 2


CI	 CI


CI	 0CI


0	 CI


CI	 CI


Br	 Br


Br	 0


0


Br	 Br


CI


CI


Br
(0.7g)	 m


Br


CI
(0.1g)	 m


CI


Br
(1.54g)	 m


Br


TABLE 6 (continued)


0.5g


a—If no value is stated, no value is reported
in reference.


b—Gilman and Dietrich 1957
c—Kende et al 1974
d—Vmopal, Yamamoto, and Casida 1973.
e—Ueda 1963
f—Tomita 1935.


g—Tomita 1937.
h—Ueo 1941
i—Gilman and Dietrich 1957
j—Gilman and Dietrich 1958
k—Sandermann, Stockmann, and Casten 1957
I—Tomita, Ueda, and Nansada 1959


m—Denivelle, Fort, and Hai 1960.


As indicated in Table 6, electrophilic aromatic substitution occurs first at
position 2. (The dioxin numbering sequence is shown in item 1.) If the newly
introduced substituent is deactivating (halogen or nitro), the next attack occurs at
either position 7 or 8. Gilman (1957, 1958) found that position 1 can be metalated
by treatment of dibenzo-p-dioxin with alkyl or phenyllithium reagents allowing
this position to be substituted.


Miscellaneous Dioxin Preparations


Buser (1976) has developed a method for the preparation of qualitative
standards of polychlorinated dioxins based on the photodechlorination of
octachlorodioxin (Crosby 1971, 1973). Irradiation of octachlorodibenzo-p-dioxin
yields a mixture of tri-, tetra-, penta-, hexa-, and heptachlorodibenzo-p-dioxin that
is useful for the analysis of materials suspected to contain polychlorodioxins.


Lester and Brennan (1972) have patented a process for the direct conversion of
substituted phenols to substituted dibenzo-p-dioxins with a palladium-copper
catalyst.
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1 1mmo I PdC I 2
340mmo I CuCI 2


100mmo I NaOAc
OH	 HOAc, REFLUX


R
R = H, CH3 , CH2CH3 , OCH3 , NO2


CI


CI


OH


OH


CI


CI


CI


Sn,HCI or
SO2


CI


CI


Although the mechanism of the reaction has not been studied, the reaction is
important in light of the widespread industrial uses of phenol and phenol
derivatives.


An interesting procedure for preparation of dihydroxydibenzo-p-dioxins is
based on the oxidative coupling of polyhalocatechols found by reduction of the
resulting quinone (Frejka 1937),


CI
	


CI
	


CI


CI
	


CI


Although the yields from this process are modest (15 to 35 percent), the reaction
proceeds under very mild conditions.


Discussion of Reaction Chemistry
On the basis of the data presented thus far, certain generalizations can be made


about the conditions under which formation of dioxins (both halogenated and
nonhalogenated) is probable.


First, and most likely, is the formation of dioxins on treatment of o-halophenols
with base at elevated temperatures. The strength of the base required to effect this
reaction depends on the particular phenol involved; however, there is adequate
precedent for the ability of relatively weak organic bases such as pyridine or
quinoline to effect dioxin formation. The temperature range required for dioxin
formation varies with the particular o-halophenol; however, 1 percent yields of
halogenated dioxins have been formed at temperatures as low as 145° C. (See Table
4, item 23.)


The presence of an ortho-halogen on the phenolic starting material is not an
absolute requirement for dioxin formation. According to the mechanism proposed
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by Cadogan, Sharp, and Trattles (1974), all that is required is a substituent ortho to
the phenol that is capable of acting as a leaving group.


Dioxins


Other substituents should be capable of elimination to give the a -ketocarbene
and thus dioxins. Among those in addition to the halogens are sulfonic acids,
sulfonate esters, nitro groups, and carboxylate esters.


A second possible source of dioxins is the treatment of halogenated phenols with
reagents conducive to the formation of the corresponding polyhalogenated
phenoxy radical (i.e., treatment with halogens or other mild oxidizing agents).
Although this reaction has been used only for the preparation of perhalo dioxins
(in yields of more than 80 percent and 200-gram quantities), there is no reason why
the reaction could not produce the lower halogenated derivitives of dioxins. (See
Table 3, item 2.)


A common practice in the preparation of polyhalobenzenes by electrophilic
halogenation is neutralization of the acid byproduct with alkali hydroxides. This
process (or simply a basic wash of product during the isolation procedure) can lead
(via nucleophilic substitution) to a halogenated phenol, which upon distillation
may produce dioxins. 


• Dioxins 


The treatment of catechol salts with o-dihalobenzenes is a particularly efficient
method for the formation of dioxins, both halogenated and nonhalogenated. Also,
the treatment of polyhalocatechols with mild oxidants can produce significant
quantities of halogenated dihydroxy-dioxins.


Of particular concern is the treatment of aromatic compounds under oxidizing
conditions at elevated temperature. Several industrial processes involve the
oxidation of benzene, toluene, and naphthalene under "semicombustion"
conditions. In light of the studies such as that by Dow Chemical Company (Rawls
1979) on combustion sources of dioxins, the "tars" from these processes (which are
often generated in considerable quantities) deserve further study.


The mechanistic aspects of dioxin formation discussed in this section represent
the current understanding of these reactions; however, several experimental
observations about dioxin formation cannot be explained by the current theories.
The formation of four isomers of hexa-CDD on pyrolysis of 2,3,4,6-
tetrachlorophenate (Higginbotham 1968; Langer 1973), including the 1,2,3,7,8,9-
hexa-CDD (Buser 1975), can be explained in terms of the predioxin intermediates,
(17) and (19), undergoing the Smiles rearrangement as shown on the following
page.


As the diagram shows, the initially formed predioxin intermediate can proceed
directly toward dioxin formation (path a) or can undergo the Smiles
rearrangement (path b), which leads to new predioxin intermediates 18 and 20. The
newly formed predioxins can then react further to give a different dioxin or can
undergo the Smiles rearrangement to regenerate the original predioxin. This


35







CI


CIO


CI


CI


CI


CI


NaCI or


CI	 CI


CI


CI CI


p
CI


C I


p
CI


®
ONa


ee
ONa


CI 


▪ 


0C I	 CI


CI


C I


CI


NaCI


C


PATH a////j‘


CI


CI


CI	 1	 CI


Na(!) CI	 CI	 CI +NaCI


\ 1,2,4,6,7,9-HEXA COD


CI	 CI


CI	 CI
NaCI


CI	 (12	
CI


Na®


CI	 CI	


!


19


PREDIOXIN


CI


CI


CI


CI


CI CI


CI


c


CI


PATH
CI


1,2,3,6,7,8-HERA COG


CI C I


20	 CI


PREDIOXIN	 ci


CI


CI C CI


CI


NaCI


CI


1,2,3,1,8,9-HEXA COD


36


CI	 CI


1,2,4,6,8,9-HEXA D00


CI
17


PREDIO


- 


XIN


CI


interconvertability of predioxins often leads to mixtures of dioxin products which
are otherwise difficult to understand.


An equally disturbing mechanistic point is the observation that numerous
pesticides are contaminated by polychlorodioxins, which would not be anticipated
on the basis of the feedstock materials and reaction conditions. An example
reported by Fishbein (1973) is the presence of significantly higher concentrations of
hepta- and octachlorodioxins than hexachlorodioxin in commercial 2,3,4,6-
tetrachlorophenol, also known as Dowicide-6 (see Table 9 on page 58).


The Dow Chemical Company (Rawls 1979) has proposed that the
polychlorodibenzo-p-dioxins undergo disproportionation and establish an
equilibrium mixture of halogenated dioxins. No experimental evidence in support
of this proposal has been published.







SECTION 3


SOURCES OF DIOXINS
This section discusses in detail the possible sources of dioxins. The first


subsection deals with the basic organic chemicals with the greatest potential for
byproduct formation of dioxins. Subsequent subsections examine chlorophenols
and their derivatives, hexachlorobenzene, dioxins in particulate air emissions from
combustion, dioxins in plastic, and dioxins produced for research.


ORGANIC CHEMICALS
Because of the very large number of organic compounds and their varying


proclivities to form dioxins, the compounds were screened initially on the basis of
molecular structure, process sequence, and commercial significance.


As a means of focusing attention on those organic chemicals most likely to be
associated with the formation of dioxins, they were placed in the following
classifications:


Class I—Polyhalogenated phenols, primarily with a halogen ortho to the
hydroxyl group, with a high probability of dioxin formation. Products with such
compounds appearing as intermediates are also considered. Manufacture of
these materials normally involves reaction conditions of elevated temperature
plus either alkalinity or free halogen presence, either of which is conducive to
formation of halogenated dioxins.
Class 1I—Ortho-halophenols and ortho-halophenyl ethers where the
substituted groups are a mixture of halogens and nonhalogens. Processing
conditions are similar to those defined for Class I and produce mixed
substituted dioxins. The distinction between Classes I and II is arbitrary and
does not indicate necessarily a difference in likelihood of dioxin formation.
Class 111—Other chemicals having the possibility, but less likelihood, of
dioxin formation. These include 1) ortho substituted aromatic compounds
requiring an unusual combination of reaction steps to produce dioxins, 2)
aromatic compounds that might form dioxins because of their production under
semicombustion conditions, and 3) products that might contain dioxins by way
of contamination of their starting materials.


Since only commercially significant products are of interest in this study, the
listing is limited to those produced in quantities in excess of 1000 pounds per year
and/or whose sales reach $1000 per year, as required for listing in the Stanford
Research Institute Directory of Chemical Producers. The product lists are based
on commercial production during the past 10 years.


Table 7 lists and classifies commercial organic chemicals selected as having a
relationship to dioxin formation or presence. Structures are shown for Classes I
and 11, the chemicals of primary importance. Class III compounds are listed by
name only. In addition, Tables A1-5 in Appendix A give further information on
the producers and production sites of organic chemicals.


Most of the organic chemicals considered are used as manufacturing
intermediates or at least are subjected to subsequent formulation or fabrication.
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Thus further processing may introduce additional possibilities for dioxin
formation, contamination, and exposure not contemplated within the scope of this
study.


Toxicity of the many substituted dibenzo-p-dioxins varies widely. None are
excluded from consideration here since disproportionation and other composition
shifts may bring about changes from lower toxicity forms to higher (Buser 1976).


The intended reaction mechanisms for each Class I organic chemical are shown
in Figures 2 through 12. The sequence is shown from left to right across the top of
each figure, and the possible dioxin side reaction mechanism diverges to typical
dioxin byproducts at the bottom of the figure. The specific dioxin products shown
are those for which reasonably straightforward mechanisms can be postulated. In
many cases more complex and secondary mechanisms may produce dioxins in
addition to those shown.


TABLE 7. ORGANIC CHEMICALS RELATED TO DIOXIN FORMATION


Class I


OH


4-BROM0-2,5-DICHLOROPHENOL


2-CHLOR0-4-FLUOROPHENOL


DECABROMOPHENOXYBENZENE


2,4-01BROMOPHENOL


2,3-DICHLOROPHENOL


(continued)
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TABLE 7 (continued)


Class I (continued)


OH


2,4-DICHLOROPHENOL
CI


CI


OH


2,5-DICHLOROPHENOL
C I


C I


OH


2,6-DICHLOROPHENOL
C I CI


OH


3,4-DICHLOROPHENOL


PENTABROMOPHENOL


OH


2,4,6-TRIBROMOPHENOL
Br


(continued)
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TABLE 7 (continued)


Class I (continued)


OH


2,4,5-TRICHLOROPHENOL


Class II


BROMOPHENETOLE


0-BROMOPHENOL
	


OH


2-CHLOR0-1 , 4-D I ETHOXY-5-N I TROBENZENE
02N'r


OC2H5


5-CHLOR0-2,4-DIMETHOXY-ANILINE
CI 


OCH3


OH


CHLOROHYDROQU I NONE
CI


OH


(continued)
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OH


2,6-DIBROM0-4-NITROPHENOL


3,5-DICHLOROSALICYLIC ACID


TABLE 7 (continued)


Class II (continued)


OH


O-CHLOROPHENOL


2-CHLOR0-4-PHENYLPHENOL


4-CHLORORESORCINOL


2,6 - 0II0D0-4-NITROPHENOL


NO2


(continued)
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TABLE 7 (continued)


Class II (continued)


3 ,5-DI IODOSALICYLIC ACID


0-FLUOROAN I SOLE


0-FLUOROPHENOL


TETRABROMOBISPHENOL -A


TETRACHLOROB I S PHENOL-A


OH


Br	 CH3	 Br
1


HO	 C	 OH
1


Br	 CH3	Br


HO


Class III


3-Amino-5-chloro-2-hydroxybenzenesulfonic acid


2-Amino-4-chloro-6-nitrophenol


o-Anisidine


Benzaldehyde


Bromobenzene


o-Bromofluorobenzene


(continued)
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TABLE 7 (continued)


Class III (continued)


o-Chlorofluorobenzene


3-Chloro-4-fluoro-nitrobenzene
3-Chloro-4-fluorophenol


4-Chloro-2-nitrophenol


Chloropentafluorobenzene


2,4-Dibromofl uorobenzene


3,4-Dichloroaniline


o-Dichlorobenzene


3,4-Dichlorobenzaldehyde


3,4-Dichlorobenzotrichloride


3,4-Dichlorobenzotrifluoride


1,2-Dichloro-4-nitrobenzene


3,4-Dichlorophenylisocyanate


3,4-Difluoroaniline


o-Difluorobenzene


1,2-Dihydroxybenzene-3,5-disulfonic acid, disodium salt


2,5-Dihydroxybenzenesulfonic acid


2,5-Dihydroxybenzenesulfonic acid, potassium salt


2,4-Dinitrophenol


2,4-Dinitrophenoxyethanol


3,5-Dinitrosalicylic acid


Fumanc acid


Hexabromobenzene


Hexachlorobenzene


Hexafluorobenzene


Maleic acid


Maleic anhydride


o-Nitroanisole


2-Nitro-p-cresol


o-Nitrophenol


Pentabromochlorocyclohexane


Pentabromoethylebenzene


Pentabromotoluene


Pentachloroaniline
Pentafluoroaniline


o-Phenetidine
Phenol (from chlorobenzene)


1-Phenol-2-sulfonic acid, formaldehyde condensate


Phenyl ether
Phthalic anhydride


Picric acid


Sodium picrate


Tetrabromophthalic anhydride


1,2,4,5-Tetrachlorobenzene


Tetrachlorophthalic anhydride


Tetrafl uoro-m-phenylenediami ne


Tribromobenzene


1,2,4-Trichlorobenzene


2,4,6-Trinitroresorcinol
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Figure 2. Proposed reaction mechanism for dioxin formation
in the production of 4-bromo-2,5-dichlorophenol.
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Figure 3. Proposed reaction mechanism for dioxin formation
in the production of 2-chloro-4-fluorophenol
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Figure 4. Proposed reaction mechanism for dioxin formation
in the production of decabromophenoxybenzene.
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Figure 5. Proposed reaction mechanism for dioxin formation
in the production of 2,4-dibromophenol.


47







8 H 3 P 04


CI


CI


(2)	 2,3-0ICHLOROPHENOL


(E)	
()


CI	 CI	 CIOH 	H3P0


CI	 CI


SO3


CI OHCI
CI


SO3


H2SO4
CI


1,2,3-TRICHLOROBENZENE


CI CO CI So'?


2,7 -


SO3


8
0


CI


Figure 6. Proposed reaction mechanism for dioxin formation
in the production of 2,3-dichlorophenol
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Figure 7. Proposed reaction mechanism for dioxin formation
in the production of 2,4-dichlorophenol.
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Figure 8. Proposed reaction mechanism for dioxin formation
in the production of 2,5-dichlorophenol.
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Figure 9. Proposed reacti*n mechanism for dioxin formation
in the production of 2,6-dichiorophenol.
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Figure 10. Proposed reaction mechanism for dioxin formation
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Figure 11. Proposed reaction mechanism for dioxin formation
in the production of pentabromophenol.
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Figure 12. Proposed reaction mechanism for dioxin formation
in the production of 2,4,6-tribromophenol.
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PESTICIDE CHEMICALS
Pesticides are the most significant group of organic chemicals in relation to


dioxin occurrence. This statement is based on the structure and reaction
mechanism analogy, reaction conditions, detected presence of dioxins in a number
of commercial pesticide products, and a history of environmental contamination
problems, particularly with trichlorophenol and 2,4,5-T.


Chlorinated dibenzo-p-dioxins are known to be present in at least trace amounts
in a number of pesticide chemicals. These include 2,4,5-T, silvex, 2,4-D, erbon,
sesone, DM PA, ronnel, tetradifon, and the various chlorophenols (Fishbein 1973).
In addition, the chemical structures, reactions, and process conditions for a
number of others indicate dioxin content potential.


This study deals with production of the basic pesticide chemicals. Thus it does
not address problems of dioxin formation possibly resulting from formulation,
storage, distribution, and utilization of the pesticides. If exposure to alkaline
formation media or elevated temperatures is encountered in any of the diverse
procedures for handling and use of these pesticides, dioxin formation could be a
significant problem.


Selection and Classification


The pesticide chemicals were selected for evaluation in this study on the basis of
molecular structure, from those listed as commercial pesticides in the Farm
Chemicals Handbook. The primary criterion was an ortho-halophenolic structure,
or the derivative esters and salts thereof. Also considered were ortho dihalo
aromatic structures, which conceivably could convert to phenols upon exposure to
alkaline conditions.


A second criterion was a minimum commercial production level of 1000 pounds
or $1000 value per year. These correspond to the minimum levels required for
inclusion in the Stanford Research Institute Directory of Chemical Producers,
which was a primary reference. The lists are based on production during the past 10
years.


The pesticide chemicals considered in this study are listed in Table 8. They are
grouped into classes representing likelihood of dioxin formation, as follows:


Class I—Highly likely to be associated with the presence of halogenated
dibenzo-p-dioxins because of the presence of an ortho-halogenated phenol in the
reaction sequence, with subjection to elevated temperatur.. ( >145° C+) plus
either alkalinity or the presence of free halogen.
Class II Reasonable but lesser probability of such dioxin association because
of the presence of phenolic or aromatic structures related to dioxins; although
not directly involving dioxin precursive conditions, such chemicals might form
dioxins under irregular operating conditions.


TABLE 8. LIST OF PESTICIDE CHEMICALS


General name	 Chemical name


Class I


Bifenox


Chloranil


(continued)


Methyl-5-[2,4-dichloroephenoxy]-2-


nitrobenzoate


2,3,5,6-Tetrachloro-2,5-cyclorhexadiene-


1,4-dione
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TABLE 8. (continued)


General name	 Chemical name


2,4-D and esters and salts	 (2,4-Dichlorophenoxy) acetic acid and


esters and salts


2,4 - DB and salts	 2,4-Dichlorophenoxybutyric acid and salts


Dicamba	 3,6-Dichloro-2-methoxybenzoic acid


Dicamba, dimethylamine	 3,6-Dichloro-2-methoxybenzoic acid,


salt	 dimethylamine salt


Dicapthon	 Phosphorothioic acid o-(2-chloro-4-


nitrophenyl) o,o-dimethyl ester


Dichlofenthion	 Phosphorothioic acid o-2,4-dichlorophenyl


o,o-diakyl ester


Disul sodium (sesone)	 2;4-Dichlorophenoxyethyl sulfate,
sodium salt


2,4-DP	 2-[2,4-Dichlorophenoxy] propionic acid


Erbon	 2,2-Dichloropropanoic acid 2-(2,4,5-


trichlorophenoxy) ethyl ester


Hexachlorophene	 2,2'-Methylene bis (3,4,6-trichlorophenol)


Isobac 20
	


2,2'-Methylene bis (3,4,6-trichlorophenol),


monosodium salt


Nitrofen	 2,4-Dichlorophenyl-p-nitrophenyl ether


Pentachlorophenol (PCP)	 Pentachlorophenol and salts
and salts


Ronne!
	


Phosphorothioic acid, o,o-dimethyl


0-(2,4,5-trichlorophenyl) ester


Silvex and esters and salts
	


2-(2,4,5-Trichlorophenoxy) propionic


acid and esters and salts


2,4,5-T and esters and
	


(2,4,5-Trichlorophenoxy) acetic acid


salts


2,3,4,6-Tetrachlorophenol


2,4,5-Trichlorophenol


Class II


o-Benzyl-p-chlorophenol


Bromoxyrul and esters	 3,5-Dibromo-4-hydroxybenzonitrile


(continued)
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TABLE 8. (continued)


General name	 Chemical name


Carbonphenothion


DCPA


Dichlone


Phosphorodithiaic acid s-[[(4-chloro-


phenyl)thio]methyl] o,o-diethyl ester


2,3,5,6-Tetrachloro-1,4-benzenedi-


carboxylic acid di methyl ester


2,3-Dichloro-1,4-haphthalenedione


Dinitrobutylphenol,	 2,4-Dinitro-6-sec-butyl phenol,


ammonium salt	 ammonium salt


Loxynil	 3,5-Diiodo-4-hydroxybenzonitrile


Lindane	 1,2,3,4,5,6-Hexachlorocyclohexane,


gamma isomer


MCPA	 (4-Chloro-o-toloxy) acetic acid


MCPB


Mecoprop


Parathion


PCNP


4-(2-Methyl-4-chlorophenoxy) butyric


acid


2-(4-Chloro-2-methylphenoxy) propionic


acid


Phosphorothioic acid o,o-diethyl o-(4-


nitrophenyl) ester


Pentachloronitrobenzene


Pipecolinopropyl-3,4-dichlorobenzoate


Piperalin	 3-(2-Methylpiperidino)propy1-3,4-
dichlorobenzoate


Propanil	 3,4-Dichloropropionanilide


Tetradifon	 1,2,4-Trichloro-5-[(4-chloropheny1)-


sulfonyl] benzene


2,3,6-Trichlorobenzoic acid


— 2,3,6-Trichlorophenylacetic acid and


sodium salt


— Triiodobenzoic acid


Chemical Reactions
Higher chlorinated dioxins have been detected in samples of a number of


pesticides produced from 1950 to 1970. Data from these analyses were summarized
by Fishbein (1973), as shown in Table 9.
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TABLE 9. HIGHER CHLORINATED DIOXINS FOUND IN
COMMERCIAL PESTICIDES'


Sample 
Chiorodibenzo-p-dioxin detected b 	Number Number


Pesticide	 Tetra- Hexa- Hepta- Octa- contaminated tested


Phenoxyalkanoates


2,4,5-T	 ++	 ++	 -	 -	 23	 42
Silvex	 +	 -	 -	 1	 7
2,4-D	 -	 +	 -	 -	 1	 24
Erbon	 -	 ++	 1	 1
Sesone	 1	 1


Chlorophenols


Tri-	 +	 +	 +	 4	 6
Tetra-	 ++	 ++	 ++	 3	 3
Penta- (PCP)	 ++	 ++	 ++	 10	 11


Othersc	 ++	 ++	 5	 22


a—Fishbein 1973
b—Concentration range ++ >10 ppm


+ = 0 5 to 10 ppm
- = <0 5 ppm


c--DMPA, ronnel, and tetradifon were found to contain chlorodioxin contamination


Many of the dioxins present differ from those expected on the basis of the
straightforward mechanisms hypothesized. Possible reasons for this may be that
other mechanisms are at work or that substantial disproportionation is occurring
among the dioxins initially formed, as has been suggested by Dow Chemical
Company (Rawls 1979) and others (Buser 1976).


Reaction mechanisms for the Class I pesticide products are shown in the
following figures. The intended product reaction sequence is from left to right
across the top of each figure, and the possible dioxin side reaction mechanism
diverges to typical dioxin byproducts at the bottom of the figure. The specific
dioxin products shown are those for which reasonably straightforward
mechanisms can be postulated. In many cases, more complex and secondary
mechanisms may produce dioxins in addition to those shown, as evidenced by their
analytical detection in a number of products (Fishbein 1973).


The initial reaction steps in producing many of the Class I pesticides are very
similar and thus the pesticides are grouped by common mechanism. Similarity is
noted in 2,4,5-T, silvex, ronnel, 2,4-D, erbon, sesone, dichlofenthion, dicapthon,
bifenox, and dicamba. The final substitution pattern differs in each case, as does
the precise halophenol or chlorobenzene starting structure.


The first step in production of 2,4,5-T, silvex, ronnel, and erbon is identical
(Figures 13 through 16). Treatment of 1,2,4,5-tetrachlorobenzene with caustic
yields 2,4,5-trichlorophenol. The reaction conditions are sufficiently drastic,
including alkalinity and elevated temperature, to cause formation of the a-
ketocarbene, , which reacts with the chlorophenylate to give the predioxin, which
then reacts to yield 2,3,7,8-TCDD. Continued alkaline processing, which occurs
with each of these product items, also contributes to the same transient
intermediates and consequently to formation of 2,3,7,8-TCDD.
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Figure 13. 2,4,5-Trichlorophenol, 2,4,5-T and esters and salts.
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Figure 14. Silvex and esters and salts
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The normal reaction sequences for 2,4-D, 2,4-DB, 2,4-DP, disul sodium
(sesone), dichlofenthion, bifenox, and nitrofen (sequences shown in Figures 16
through 22) are analogous in their early steps to those of 2,4,5-T and others in the
group just described, but occur via 2,4-dichlorophenol rather than 2,4,5-
trichlorophenol. The dioxin formation sequence is likewise analogous but typically
would produce 2,7-DCDD.


Note that the reaction mechanism for disul sodium is presented in the same
figure (Figure 16) with that for erbon. This placement is not meant to imply that
they are co-products, but rather is intended to demonstrate the analogous reaction
patterns of typical pesticides differing as to halogenation and substitutions. Similar
analogies can be drawn among nearly all of the pesticide chemicals studied.


Another point, important to dioxin formation, is demonstrated in Figure 17,
showing the reaction for 2,4-D. The reaction sequence conventionally cited is
chlorination of phenol to 2,4-dichlorophenol, followed by a reaction with
chloroacetic acid in the presence of caustic to produce 2,4-D. This last step with the
dichlorophenol under alkaline conditions can result in dioxin formation. An
alternative process sequence cited in the patent literature (Manske 1949) reverses
the order of chlorination, as shown in the upper tier reaction of Figure 16. This
sequence would be expected to reduce the likelihood of dioxin formation. A
commercially feasible yield in excess of 80 percent is noted, but the extent of
commercial utilization is not known. This reaction sequence could possibly be
adapted to other dihalogenated phenoxyalkanoates, with an expected reduction in
dioxin formation.


Dicamba (Figure 23) with its dimethylamine salt presents one of the more
complex dioxin derivation patterns because of the continued alkaline conditions
under which various substitutions are made. First, preparation of 2,5-
dichlorophenol and its subsequent further exposure to caustic results in transient
intermediates and predioxins that form 2,7-DCDD and 2,8-DCDD. In addition,
similar alkaline processing of the carboxyl and methyl substituted forms can result
in variously substituted dioxins, only two of which, for simplicity, are shown in
Figure 23.


Pentachlorophenol (PCP), a commercially high-volume chemical, can be
manufactured by two basic methods. One involves direct chlorination of phenol
(Figure 24) in the presence of an AlC1 3 catalyst. The presence of normal excess
chlorine is conducive to formation of a free-radical intermediate, then of the
predioxin, and ultimately of OCDD. The alternative process based on caustic
treatment of hexachlorobenzene (Figure 25) produces chlorinated transient
intermediates analogous to the 2,4,5-T series but fully chlorine substituted. These
in turn form the predioxin and finally OCDD.


The complex free-radical mechanism by which chloranil is made (Figure 26)
results in transient intermediates similar to those occurring as byproduct
derivatives of PCP. Therefore, OCDD should be expected as a dioxin
contaminant.


Hexachlorophene and its sodium salt, Isobac 20 (Figure 27), are produced from
2,4,5-trichlorophenol whose preliminary production from 1,2,4,5-
tetrachlorobenzene is carried out by reaction with caustic. This first step
potentially forms dioxin precursors similar to the equivalent step in the
manufacture of 2,4,5-T. Consequently, 2,3,7,8-TCDD is the anticipated byproduct
dioxin.


The production of 2,3,4,6-tetrachlorophenol (Figure 28) by chlorination of
phenol would be expected to yield trace byproducts of various isomeric
hexachlorodibenzo-p-dioxins via a free-radical mechanism.


Again, because of the analytical evidence of many dioxins other than those
hypothesized in these mechanisms, no specific dioxin presence should be presumed
or excluded.


63







NaOH


CI CH2COOH


Cl2 2,4- D


CI


CI
NaOH 


CICH2COOH


OCH2COONa


CI 
H
e


OCH 2 COOH
Cl +BO" ► ESTERS


-1-RAffi


SALTS


OH


CI CI CI


CI


CI


CI


0 e0NaO


• CI•


CI


2,7-DCD0


PHENOL PHENOXYACETIC ACID   


OH
	


OCH 2 COOH


2,4-DICHL0R0PHENOL


Figure 17. 2,4-D and esters and salts


64







CICi


2,4-01CHL0R0PHEN0L


2,4-00


CI 4-1_____Yi"I ESTERS


+ FINH,
--------=.- AMINE


SALTS


OH
CH2CH2CH2 COOH


0


	.."...............,0 ONaC)
CI


C ICI


CI


CI


2,1 - DCOD


Figure 18. 2,4-DB.


65







CI


CI CI


2,4 - DP


2,4 - 0 ICHLOROPHENOL


CI \/ CI1 
e
0 CI	 CI


CI


CI


CI


2,1 - °COD


OH	 CI
I


CI NaOH , CH3 CH —CO2H


H
I


CH3 —C—CO 2 H


O


Figure 19. 2,4-DP


66







02N


100Na® s, OR
CI	 CI ;Fr


OH	 a "OR


OH


„..—n,...A...........„
0	 e0NaC)


2,7 -0NO2


D I cAPTHON	 (X=NO 2 )
Or


DICHUFENTHION (X=CI)


Figure 20. Dicapthon and dichlofenthion


67







CI


CI


CI


M0
08	 COOR


CI	 /NO2


BIFENOX


CI


CI	 0 NO2


COOR


M = Na, K
X = CI, Br
R= H or Alkyl


CI


C I


2,741COD


Figure 21. Bifenox.


68







CI


+


CI NO2


CI


CI


CI e


OH Cu
'	 CI	 0200°C


2,4-01CHLOROPNENOL	 CHLOR0-4-NITRORNENOL


OH


2,7-0CDO


NITROFEN


Figure 22. Nitrofen.


69







CI


1 , 2, 4-TR I CHLOROBENZENE 	 2, 5-DICHLOROPHENOL 


CICI
	CI e	 OH e
	OH	 OH


200°C	 CO2
140°C


CI	 CI


0
0


CO2
CI


8
CO2 e


CI	 0 CI


CI eCO2 ®
CI	 0 CI


CI


CI


OH


CI


0 I CANA


CI
OCH 3


COOH
CI


0
0 0


CI	 CO2


CI


CO2


0


CI	 CI


8
CO2


0


CI


2 ,1-DCOD 2,8-OCTIO


CI	 CICI


Figure 23. Dicamba.


70







CI


PCP, Na SALTPENTACHLOROPHENOL(PCP)


CI
Al CI 3


CI CI
CIPHENOL


CI CI


CI


CI


CI


CI	 CI	 CI


CI	 CI


0


0


CI	 CI


OCOO


N


e 
1


0 C1


CI


CI


CI


CI


CI
CI


CI
Cl


OH	 ONa


CI	 CI	 CI	 CI
NaOH aCl 2


CI


OH


Figure 24. Pentachlorophenol (PCP) via phenol.


71







CI


CI


CI CI


CI


CI CI


CI NaOH CI


CI	 CI


OH


HEXACHLOROBENZENE


CI


PENTACHLOROPHENOL (PCP)


CI	 CI
OCOD


Figure 25. Pentachlorophenol (PCP) via hexachlorobenzene.


72







CHLORANIL


CI


CI


CI


CI


CI


CI


CI	 0CI


CI	 0	 CI


CI


OCOD


(


REACTION VIA COMPLEX
FREE RADICAL MECHANISM


HCI , 02
220 - 260° C


ii 


•


CI


BENZENE


CI


CI


CI


CI


Figure 26. Chloranil.


73







1SOBAC 20HEXACHLOROPHENE


OHOH OH OH
eNaci
0


CI CI


CI


I NaOH


CI
CI


1,2,4,5-TETRA-


CHLOROBENZENE


CI	 CI
NaOH


0
C I	 0 CI	 CI


CI	 O	 CI


CI


CI	 CI


2,3,7,8-TCDO


CI


CI


Figure 27. Hexachlorophene and Isobac 20.


74







CI CI


CI


CI


C IPHENOL


CICI CI


+ OTHER CHLOROPHENOXY RADICALS


CI


CI


CI


CI
CI


OH
CI


Cl2 , CATALYST 
+ OTHER CHLOROPHENOLS


OH


2,3,4,6 - TETRACHLOROPHENOL


NEXA-CDO'S 


Figure 28. 2,3,4,6-Tetrachlorophenol.


75







Table 10 summarizes the primary raw materials involved in the production of the
Class I pesticide chemicals.


A more complete discussion of many of these pesticides appears in the following
subsections.


TABLE 10. PESTICIDE RAW MATERIALS


Pesticide product	 Raw materials


Bifenox	 2,4-Dichlorophenol


3-Halo-o-nitrobenzoic acid ester


NaOH


Chloranil	 Benzene


Hydrogen chloride


Oxygen


2,4-D and esters and salts 	 Phenol


Chloroacetic acid


NaOH


Cl 2
Alcohols (for esters)


Amines (for amine salts)


2,4-DB and salts	 Phenol


Cl 2
NaOH


Butyrolactone


Alcohols (for esters)
Amines (for amine salts)


Dicamba	 1,2,4-Trichlorobenzene


NaOH


CO 2
Dimethyl sulfate


Dicapthon
	


2-Chloro-4-n itrophenol


NaOH
Chlorodimethylthiophosphonate


Dichlofention
	


2,4-Dichlorophenol


NaOH


Chlorodimethylthiophosphonate


Disul sodium (sesone)
	


2,4-Dichlorophenol


NaOH


Ethylene oxide


Chlorosulfonic acid


2,4-DP
	


2,4-Dichlorophenol


2-Chloropropionic acid


NaOH


(continued)
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TABLE 10. (continued)


Pesticide product	 Raw materials


Erbon
	


1,2,4,5-Tetrachlorobenzene


NaOH
Ethylene oxide


2,2-Dichioropropionic acid


Hexachlorophene and


Isobac 20


Nitrofen


1,2,4,5-Tetrachlorobenzene


NaOH


Ethylene oxide


2,4-Dichlorophenol


Chloro-4-nitrobenzene


KOH


Pentachlorophenol (PCP)	 Phenol


CI,	 (Phenol route)


Or


Benzene


CI,	 (Hexachlorobenzene route)


NaOH


Ronnel	 1,2,4,5-Tetrachlorobenzene


NaOH
Phosphorus sulfochloride


NaOCH 3


Silvex and esters and salts	 1,2,4,5-Tetrachlorobenzene
NaOH


Chloropropionic acid


Alcohols (for esters)


Amines (`or amine salts)


2,4,5-T and esters and salts	 1,2,4,5-Tetrachlorobenzene


NaOH
Chloracetic acid
Alcohols (for esters)


Amines (for amine salts)


2,3,4,6-Tetrach lorophenol 	 Phenol


CI,


2,4,5-Trichlorophenol	 1,2,4,5-Tetrachlorobenzene


NaOH
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DIOXINS IN COMMERCIAL CHLOROPHENOLS
AND THEIR DERIVATIVES


Since most reports of dioxins are associated with chlorinated phenolic
compounds, this section examines this group of organic materials with respect to
their reported dioxin contaminants and their utilization, manufacture, production
volumes, and derivatives. Similar information is presented, when available, for
hexachlorobenzene, which has been found to contain dioxins, and also for a group
of other related commercial chemicals that theoretically could contain dioxin
contaminants, although no analyses have been reported. For each chemical, the
discussions include the probable processing steps that may promote dioxin
formation and also the mechanisms through which dioxins could appear in the
associated process wastes or be retained within the chemical products.


Chlorophenols
Chlorinated phenols are a family of 19 compounds, consisting of a benzene ring


to which is attached one hydroxyl group and from one to five chlorine atoms. The
positions of the chlorine atoms with respect to the hydroxyl group and to each
other provide the opportunity for three monochlorophenols, six each of dichloro-
and trichlorophenols, three tetrachlorophenols, and one pentachlorophenol.
Many researchers have established the presence of dioxins in these chemicals;
Table 11 lists the results of several such studies.


Data in this table show that until recently dioxins have not been found in
commercially produced mono- or dichlorophenols. The presence of 2,3,7,8-TCDD
in low concentration was found in 1979 in a railroad tank car spill of o-
chlorophenol. One or more samples of all chlorophenols with three or more
chlorine atoms that have been examined have contained dioxins. TCDD's have
been identified not only in the 2,4,5-trichloro isomer but also in the 2,4,6-trichloro
isomer. One or more samples of trichlorophenol have contained dioxins with two
to eight chlorine substituents. Only dioxins with six to eight chlorine substituents
have been found in tetra- and pentachlorophenol. Numerous analyses have
confirmed that dioxins with less than six chlorine substituents are not found in
pentachlorophenol.


Most commercial chlorophenols are used as raw materials in the synthesis of
other organic compounds. Some of the less highly chlorinated phenols are used
with formaldehyde to make fire-resistant thermosetting plastics (Doedens 1964).
Those containing three or more chlorine atoms are used directly as pesticide
chemicals. 2,4,6-Trichlorophenol is effective as a fungicide, herbicide, and
defoliant (Hawley 1971). It was formerly used in large quantities in the leather-
tanning industry; however, its use in this industry has decreased substantially (U.S.
Environmental Protection Agency 1978a), probably as a result of the improved
effectiveness and mass production of 2,4,5-trichlorophenol, a substance of
sufficient importance to warrant a special section in this report. 2,3,4,6-
Tetrachlorophenol is used as a preservative for wood, latex, and leather, and also
as an insecticide (Kozak et al. 1979).


Pentachlorophenol or its sodium salt is said to be the second most widely used
pesticide in the United States. It is effective in the control of certain bacteria, yeasts,
slime molds, algae, fungi, plants, insects, and snails. Because of its broad spectrum,
pentachlorophenol is used in many ways:


• As a preservative for wood, wood products, leather, burlap, cordage, starches,
dextrins, and glues


• As an insecticide on masonry for termite control
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TABLE 11.	 CHLORODIOXINS REPORTED IN CHLOROPHENOLS


Chiorophenol sample


Chlorodioxins (-CDD's), ppma


mono-CDD's DCDD's tri-CDD's TCDD's penta-CDD's hexa-CDD's hepta-CDD's OCDD Data source


Monochlorophenol
2-chlorophenol ND ND ND ND ND ND ND ND Firestone 1972
o-chlorophenol 0 037 (2,3,7,8)b - - - Chemical Week 1 979


Dichlorophenol
2,4-dichlorophenol ND ND ND ND ND ND ND ND Firestone 1972
2,6-dichlorophenol ND ND ND ND ND ND ND ND Firestone 1972


Trichlorophenol
2,4,5-techlorophenol ND ND ND 0 30 (1,3,6,8) ND ND ND ND Firestone 1972
(1969) 6 20 (2,3,7,8)


2,4,5-trichlorophenol ND ND ND ND 1.5 ND ND ND Firestone 1972
(1970)


2,4,5-trichlorophenol ND ND ND ND ND ND ND ND Firestone 1972
(1970)


2,4,5-trichlorophenol ND ND ND 0 07 (2,3,7,8) ND ND ND ND Firestone 1972
(1970)


Na-2,4,5-trichlorophenol ND ND ND ND ND ND ND ND Firestone 1972
(1967)


Na-2,4,5-trichlorophenol ND 0.72 (2,7) ND 1 40 (2,3,7,8) ND ND ND ND Firestone 1972
(1969)


2,4,5-trichlorophenol - 0.30 (2,3,7,8) - - - Elvidge 1971
2,4,6-trichlorophenol ND ND 93 (2,3,7) 49 (1,3,6,8) ND ND ND ND Firestone 1972
trichlorophenol - ND (0 5) 05-10 0.5-10 0 5-10 Woolson et al 1972


(continued)







TABLE 11.	 (continued)


Chlorophenol sample


Chlorodioxins ( - CDD's). PPrna


mono -CDD's DCDD's tri -CDD's TCDD's penta - CDD's hexa - CDD's hepta -CDD's OCDD	 Data source


Tetrachlorophenol
2,3,4,6-tetrachlorophenol 6 Buser 1975
(Dowicide 6)


2,3,4,6-tetrachlorophenol ND ND ND ND ND 29 5 1 0 17	 Firestone 1972
2,3,4,6-tetrachlorophenol ND ND ND ND ND 4 1 ND ND	 Firestone 1972
(1967)


2,3,4,6-tetrachlorophenol ND ND ND ND ND ND ND ND	 Firestone 1972
tetrachlorophenol ND (0 5) 10-100 10-100 10-100	 Woolson et al 1972


Pentachlorophenol
PCP (Dowicide 7) 9 235 250	 Buser 1975
PCP ND (0.5) 10-100 100-1000 100-1000 Woolson 1972
Na-PCP (1967) ND ND ND ND ND 14 145 3 8	 Firestone 1972
Na-PCP (1969) ND ND ND ND ND 20 11 3 3 3	 Firestone 1972
PCP (1970) ND ND ND ND ND 39 49 15	 Firestone 1972
PCP (1970) ND ND ND ND ND 35 23 ND	 Firestone 1972
PCP (1967) ND ND ND ND ND 017 ND ND	 Firestone 1972
PCP (1969) ND ND ND ND ND 13 47 ND	 Firestone 1972
PCP (1970) ND ND ND ND ND 091 21 5 3	 Firestone 1972
PCP (1970) ND ND ND ND ND 15 23 15	 Firestone 1972
PCP (1978) - ND (0 1) 19 140 432	 Dioxin in Industrial Sludges


1978
Pentachlorophenate + +	 Jensen and Renberg 1972
PCP formulation 870 50-3300 Jensen and Renberg 1972
PCP (technical grade) ND 33-42 19-24 7-11	 Villanueva 1973
PCP (reagent grade) ND 0 02-0 03 0 04-0 09 0 02-0 03 Villanueva 1973


(continued)







TABLE 11. (continued)


Chlorodioxins (-CDD's), pprna


Chlorophenol sample	 mono-CDD's DCDD's tri-CDD's	 TCDD's	 penta-CDD's hexa-CDD's hepta-CDD's OCDD Data source


PCP (many samples)	 -	 ND	 9-27	 90-135	 575-2510 PCP—A wood preservative
1977


PCP's (17)	 -	 -	 0-23	 -	 0-3600 Crummett 1975
PCP or PCP-Na (7)	 0.03-10	 0.6-180	 5.5-370 Buser and Bosshardt 1976


4	 125	 2500 PCP Ad Hoc Study Report
oo	 PCP (Dowicide 7 1970)	 -	 -—


12/78 SAB
PCP (Dowicide 7 1970)	 -	 -	 1 0	 6 5	 15	 PCP Ad Hoc Study Report
(distilled)	 12/78 SAB


PCP	 -	 -	 -	 9-27	 -	 575-2510 Johnson et al. 1973
Na-PCP(Dowicide G 1978) 	 -	 ND-2	 1-12	 4-173 Dow Chemical Company


1978


a—Key to abbreviations and symbols ND = Not detected (minimum detection level, ppm) Other numbers in parentheses indicate year chlorophenol sample was obtained, or specific dioxin
detected


- = Not analyzed or not reported
b—Presence of 2,3,7,8-TCDD confirmed but not quantitatively reported







• As a fungicide/ slimicide in pulp and paper mills, in cooling tower waters, and
in evaporation condensors


• As a preharvest weed defoliant on seed crops
• As a preservative on beans (for replanting only)
• As a means of controlling slimes in secondary oil recovery injection water (in


the petroleum industry)
By far the major use of pentachlorophenol is as a wood preservative. It was once


reported to have been used in shampoos; however, this chemical does not now
appear to be used as an ingredient in cosmetics or drugs, since it is not listed either
in the CTFA Cosmetic Ingredient Dictionary (Cosmetic, Toiletry, and Fragrance
Association, Inc. 1977), or in the Physicians' Desk Reference (1978).


Manufacture—
Through either process variations or separation of mixtures by fractional


distillation, manufacturers selectively produce chlorophenols with specific
numbers and arrangements of chlorine atoms. Table 12 shows that 13 of the 19
possible chlorophenols are currently sold commercially in sufficient volume to be
listed in the 1978 Stanford Research Institute Directory of Chemical Producers.
Seven of these are made in much higher volume than the other six. The high-
volume products are all made by one of two major types of manufacturing
processes, referred to herein as the hydrolysis method and the direct chlorination
method.


As mentioned earlier, chlorophenols are benzene rings that contain one
hydroxyl group and one or more chlorine atoms. The basic raw material in the
manufacture of chlorophenols is benzene, and the two major manufacturing
methods differ primarily in the order in which the substituents are attached to the
benzene ring. In the hydrolysis method, chlorophenols are made by replacing one
chlorine substituent of a polychlorinated benzene with a hydroxyl group. The
hydrolysis method is the only practical method for producing some of the
chlorophenols, such as the 2,4,5 isomer; this isomer is apparently the only one
currently produced in large quantity by this method (Kozak 1979; Deinzer 1979;
Chemical Engineering 1978). In the direct chlorination method, phenol
(hydroxybenzene) is reacted with chlorine to form a variety of chlorophenols. Each
manufacturing method is more fully described in the paragraphs below. In
addition, a detailed description of the manufacture of 2,4,5-trichlorophenol (2,4,5-
TCP) is outlined separately.


Hydrolysis method—The first step in the hydrolysis method is the direct
chlorination of benzene. Through a series of distillations, rechlorinations, and
other chemical treatments, several purified chlorobenzene compounds are
obtained that contain from two to six chlorine substituents. Specific chlorophenols
are then made by reacting one of the chlorine substituents with caustic, thereby
replacing the chlorine atom with a hydroxyl group (see Figure 29). The reaction
takes place in a solvent in which both materials are soluble, and the mixture is held
at specific conditions of temperature and pressure until the reaction is complete.
The product is then recovered from the reaction mixture. The solvent is usually an
alcohol (most often methanol), although use of other solvents is possible.


A 1957 process patent describes the manufacture of pentachlorophenol from a
starting material of hexachlorobenzene (U.S. Patent Office 1957e). Methanol is the
solvent, and the reaction takes place at temperatures of 125° to 175° C and
pressures of 125 to 360 psi. Reaction time is 0.3 to 3 hours. This method is known to
have been used commercially (Arsenault 1976).


A variation of this process using ethylene glycol as the solvent also has been used
commercially for the production of 2,4,5-trichlorophenol (Commoner and Scott
1976a; Whiteside 1977).
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A process described in another 1957 patent uses water as the solvent in hydrolysis
of dichloro- and trichlorobenzenes (U.S. Patent Office 1957c). Temperature is
maintained from 240° C to 300° C under alkaline conditions at autogenous
pressure. Reaction time varies from 0.5 to 3 hours. By this method,
monochlorophenols are produced in yields greater than 70 percent from o-, m-, and
p-dichlorobenzene. Metachlorophenol is formed as an impurity from the ortho-
and Para- starting materials through ring rearrangement mechanisms.
Orthochlorophenol, which is the most likely dioxin precursor, is not formed by
ring rearrangement but is produced in 86 percent yield from o-dichlorobenzene.
Also, hydrolysis of 1,2,4-trichlorobenzene forms a mixture of dichlorophenol
isomers in yields up to 95 percent.


TABLE 12. COMMERCIAL CHLOROPHENOLS AND THEIR PRODUCERSa


Manufacturer(s)


Dow Chemical Company


Monsanto Company


Eastman Kodak Company


Aldrich Chemical Company


Specialty Organics, Inc
R S.A. Corporation


Dow Chemical Company


Monsanto Company


Specialty Organics, Inc.


Dow Chemical Company
Monsanto Company


Rhodia, Inc.


Vertac, Inc.


Velsicol Chemical Corporation


Aldrich Chemical Company


Specialty Organics, Inc


Aldrich Chemical Company


Aldrich Chemical Company
Specialty Organics, Inc


Dow Chemical Company


Vertac, Inc.


Chlorophenol


o-Chlorophenol


m-Chlorophenol


p-Chlorophenol


2,3-Dichlorophenol


2,4-Dichlorophenol


2,5-Dichlorophenol


2,6-Dichlorophenol


3,4- Dich lorophenol


3,5-Dichlorophenol


2,4,5-Trichlorophenol


2,4,6-Trichlorophenol	 Dow Chemical Company


2,3,4,6-Tetrachlorophenol	 Dow Chemical Company


Pentachlorophenol	 Dow Chemical Company


Vulcan Materials Company


Reichold Chemicals


a—Source. Stanford Research Institute Directory of Chemical Producers, U.S 1978
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Figure 29. Basic chlorophenol reactions.


A 1967 patent describes the use of a combined methanol-water solvent system
(U.S. Patent Office 1967b). Temperature is maintained at 170° to 200° C, under
above-autogenous pressures. Reaction time is 1 hour or less.


A 1969 patent describes still another solvent, dimethylsulfoxide (DMSO) (U.S.
Patent Office 1969). Use of this solvent in a mixture with water permits the reaction
to take place at atmospheric pressure; caustic hydrolysis of hexachlorobenzene to
pentachlorophenol occurs at approximately 155° C and is complete in about 3
hours. This process apparently has never been applied commercially.


When an alcohol is used as a -solvent, the chemical mechanism that occurs
involves an initial equilibrium reaction between the alcohol and caustic to form a
sodium alkoxide, which is the reagent that actually attacks the chlorobenzene. The
compound formed first is the alcohol ether of the chlorophenol. On standing,
rearrangement of the compound occurs to form the chlorophenate plus any of
several side reaction products (Sidwell 1976). This mechanism is significant
because it explains the "aging" step that is a distinct phase in commercial hydrolysis
sequences, and it also explains the substantial quantity of byproduct impurities
that are derived from the alcohol solvents.


In all these processes, the product is recovered through either of two methods. In
one, extraction into benzene separates the organic materials from water, salt, and
excess caustic. Subsequent vacuum distillation reclaims the benzene for recycle and
also separates the chlorophenols into purified fractions. Extraction with benzene
(or a similar solvent) is probably the preferred product recovery method for
chlorophenols of lower molecular weight, especially the mono- and dichloro-
products, since they are more easily distilled than the heavier products.
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The alternative product recovery method is to filter the reaction mixture,
perhaps after partial neutralization or evaporation and subsequent cooling, to
reclaim unreacted polychlorobenzenes. The solution is then acidified and filtered
again to collect the solid products. This variation is probably best suited to
recovery of tri-, tetra-, and pentachlorophenols because these products and their
raw materials are solids at room temperature and therefore can be removed more
easily in the filtration operations.


Chlorophenols can be purified by distillation to separate high-boiling impurities.
Technical feasibility has been reported in three 1974 patents, in which purified
pentachlorophenol is recovered in good yield by high vacuum distillation in the
presence of chemical stabilizers (U.S. Patent Office 1974a, 1974b, 1974c).
Purification of 2,4,5-trichlorophenol by distillation has also been reported (World
Health Organization 1977).


The high-temperature, high-pressure, and strongly alkaline conditions of the
hydrolysis process are conducive to the formation of dioxin compounds. Although
not in present U.S. commercial use, the hydrolysis manufacture of pentachloro-
phenol was especially favorable for the formation of octachlorodibenzo-p-dioxin
(OCDD)(Figure 25, p. 72). As described in more detail later in this section, the
commercial hydrolysis method is known to produce 2,3,7,8-TCDD from 1,2,4,5-
tetrachlorobenzene.


Direct chlorination method—Direct chlorination begins by the addition of a
hydroxyl group to benzene to form hydroxybenzene or phenol. This compound is
manufactured in specialized plants, usually through sulfonation, chlorination, or
catalytic oxidation of benzene. Dioxins have not been reported as resulting from
this portion of the process; this study is therefore concerned only with the second
part of the process in which phenol is reacted with chlorine to form various
chlorophenols.


The reaction of phenol with chlorine actually forms a mixture of chlorinated
phenols (see Figure 29), although certain compounds are formed preferentially.
Direct chlorination is practical, therefore, only if the desired product is one of the
high-yield compounds. Except for low-volume specialty isomers and the high-
volume 2,4,5 isomer, all commercial chlorophenols made in this country are those
that are formed preferentially by this process (Buser 1978; Kozak 1979; Deinzer
1979; Chemical Engineering 1978). These include mono- and dichlorophenols that
are substituted at positions 2 and 4, the symmetrical 2,4,6-trichlorophenol isomer,
2,3,4,6-tetrachlorophenol, and pentachlorophenol.


Chlorination of phenol can be accomplished in batch reactors, but is best suited
to the continuous process shown in simplified form in Figure 30 (U.S. Patent Office
1960; Sittig 1969). Liquid phenol and/ or lower chlorinated phenols are passed
countercurrently with chlorine gas through a series of reaction vessels. Trace
amounts of aluminum chloride catalyst are added, usually as a separate feed into an
intermediate vessel. Equipment is sized so that all the chlorine is absorbed by the
phenol; the last phenol-containing vessel is usually built as a scrubbing column to
ensure complete chlorine absorption. Gas leaving the scrubber is anhydrous
hydrogen chloride, which is either used in other chemical operations or dissolved in
water to form substantially pure hydrochloric acid as a byproduct.


The chlorophenol compound created in greatest amount by this process is
established by the ratio of feed rates of chlorine and phenol. Because all chlorine is
consumed, it is fed at rates 1 to 5 times the molecular proportion of phenol,
depending on the principal product desired. To prevent excessive oxidation that/
produces nonphenolic chlorinated organic compounds, temperatures are carefully
regulated; the usual temperatures are 130° to 190° C for pentachlorophenol and
170° C for 2,4-dichlorophenol. Pressure is atmospheric, and reaction time is 5 to 15
hours (U.S. Patent Office 1960).
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The mixture from the first reaction vessel can be vacuum-distilled to separate the
various compounds. Unreacted phenol and any undesired less-chlorinated phenols
would be recycled. To make some products for which purity standards are rather
flexible, very little purification is necessary, and some processes may include no
final distillation or other treatment. Also, a chlorinated product may be withdrawn
from the scrubber (usually a mixture of 2- and 4-mono- or 2,4-dichlorophenol) and
may be either distilled, with portions recycled to the first reactor for further
chlorination, or sold as is. 2,4-Dichlorophenol may be further processed to the
phenoxy herbicide 2,4-D.


Supplemental processing steps may be necessary to remove contaminants such
as "hexachlorophenol" (hexachlorocyclohexadiene-1,4-one-3), dioxins, and
furans from PCP made by this process. Hexachlorophenol may be formed during
the process by overchlorination of the reaction mass (U.S. Patent Office 1939).
Dioxins may be formed during distillation by the condensation of PCP with itself
or with hexachlorophenol (see Table 3; see also Figure 24, p. 71).


Dioxins have been reported in numerous samples of PCP, as shown in Table 8.
Although hexa-CDD's, hepta-CDD's, and OCDD are known to be present in
commercial PCP, 2,3,7,8-TCDD has never been found (Chemical Regulation
Reporter 1978; U.S. Environmental Protection Agency 1978e).


All PCP made in the United States is produced by the direct chlorination of
phenol; apparently the method involving the hydrolysis of hexachlorobenzene has
never been used commercially for PCP production (American Wood Preservers
Institute 1977). Dow reportedly changed its production process in 1972 to produce
a PCP with lower dioxin content; the other two producers of PCP apparently have
not followed Dow's lead (Chemical Regulation Reporter 1978). Details of Dow's
process change were not reported.


Production—
Production figures for di- and tetrachlorophenols are not available. Although


current figures for pentachlorophenol production are also not available, it is
estimated from production capacity information (Table 13) that U.S.
manufacturers are producing as much as 53 million pounds of PCP annually.
Annual U.S. trichlorophenol production is probably also in the range of 50 million
pounds (Crosby, Moilanen, and Wong 1973).


As Table 12 indicates, chlorophenols are apparently manufactured by at least 11
companies, which represent two diverse groups of chemical producers. Of the 13
commercial chlorophenols, 7 are made by Dow Chemical Company in Midland,
Michigan. Except for 2,4,5-trichlorophenol, all of the isomers made by Dow are
those formed preferentially through direct chlorination of phenol. Competitive
with Dow in the sale of these seven chlorophenols are four other companies:


Monsanto Company—Sauget, Illinois
Reichold Chemicals, Inc.—Tacoma, Washington
Vulcan Materials Company—Wichita, Kansas
Rhodia, Inc.—Freeport, Texas


All of these companies are engaged for the most part in the mass production of
organic chemicals for which market demand is relatively constant. These
companies are geared to heavy chemical production, and their products are made
to commercial standards of purity and are usually sold at relatively low prices.


The other six chlorophenols are made by five companies that generally
manufacture fine or specialty chemicals:


Velsicol Chemical Corp.—Beaumont, Texas
Eastman Kodak Company—Rochester, New York
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TABLE 13. 1977 PENTACHLOROPHENOL PRODUCTION CAPACITY 8


1977 Capacity
Company
	


Production location	 (millions of pounds)


Dow Chemical Companyb	 Midland, MI	 17


Monsanto Company' 	 Sauget, IL	 26


Reichold Chemicals 	 Tacoma, WA	 20


Vulcan Materials Company	 Witchita, KN	 16


Total capacity	 79


a—Source American Wood Preservers Institute 1977 These figures presumably do not include
production of sodium or potassium salts of pentachlorophenol


b—Dow ceased production of the sodium salt of PCP (Dowicide G) in April, 1978 (Dow Chemical
Company 1978)


c—Monsanto stopped all PCP production as of January 1, 1978 (Dorman 1978)


Aldrich Chemical Co., Inc.—Milwaukee, Wisconsin
Specialty Organics, Inc. Irwindale, California
R.S.A. Corporation—Ardsley, New York


Products from these manufacturers are often batch-produced under contract
with specific industrial customers, sometimes to high standards of purity. They are
manufactured in much smaller quantities than those described above, often
intermittently, and they are sold at a relatively high price. Often, the products from
these companies are used in the manufacture of pharmaceuticals, photographic
chemicals, and similar high-quality chemical materials. Without exception, the
chlorophenols made by these companies are those not formed preferentially
through direct chlorination of phenol.


Any chlorophenol with a chlorine atom at position 2 (ortho to the hydroxyl
group) may be a precursor for dioxin formation. Nine of the 11 companies are
reported to make at least one chlorophenol of this description. Potential for the
occurrence of dioxins is therefore not limited to the manufacture of chlorophenols
for pesticide use.


It is not known, however, whether the hydrolysis method, which is especially
conducive to dioxin formation, is used to make the lower-volume chlorophenols.
In many instances, this method probably is not used because the parent
polychlorobenzenes needed for raw materials usually cannot be directly
synthesized by conventional chlorination techniques. For production of m-
chlorophenol in high yields, for example, general chemical references describe a
synthesis route that involves chlorination of nitrobenzene, followed by reduction,
diazotization, and hydrolysis of the nitrate group (Vinopal, Yamamoto, and
Casida 1973). Multistep batch processes of this type are necessary to cause the
substituents to attach to the ring at unnatural positions (Kozak 1979). These
specialized production methods are not addressed in this report.


The primary chemical producers described above are not the only commercial
sources of chlorophenols. Other companies purchase chlorophenols from primary
producers, combine them with other ingredients, and market the formulated
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products. Still others deal only in distribution of the chemicals or chemical
mixtures. Most often the trade name of the product changes each time it is bought
and sold.


2,4,5-Trichlorophenol
In 1972, hexa-, hepta-, and octachlorodioxins were found at concentrations of


0.5 to 10 ppm in four of six trichlorophenol samples analyzed. Tetrachlorodioxins
were not detected (0.5 ppm level of detection). The research report implies that the
2,4,5 isomer of trichlorophenol was being analyzed (Woolson, Thomas, and Ensor
1972).


Also in 1972, another study showed dioxins in trichlorophenols (Firestone et al.
1972). Isomers identified in 2,4,5-trichlorophenol (or its sodium salt) at ppm levels
were 2,7-di-, 1,3,6,8-tetra-, 2,3,7,8-tetra-, and pentachlorodioxins. High levels of
2,3,7-trichlorodioxin (93 ppm) and 1,3,6,8-tetrachlorodioxin (49 ppm) were found
in the 2,4,6 isomers of trichlorophenol. The investigator analyzed for, but could not
detect, mono-, hexa-, hepta-, and octachlorodioxins in these trichlorophenol
samples. Data from these two studies are included in Table 11 on page 79.


A U.S. EPA position document on 2,4,5-TCP (U.S. Environmental Protection
Agency 1978i) was prepared to accompany the August 2, 1978, Federal Register
notice of rebuttable presumption against continued registration of 2,4,5-TCP
products. The position document gives the following description of the known uses
of this chemical:


The largest use of 2,4,5-TCP is as a starting material in the manufacture of a
series of industrial and agricultural chemicals, the most notable of which is the
herbicide 2,4,5-T and its related products including silvex [2-(2,4,5-
trichloropheno xy) propionic acid], ronnel [0,0-dimethyl 042,4,5-
trichloropheny1)-phosphorothioate], and the bactericide hexachlorophene.
2,4,5-TCP and its salts are used in the textile industry to preserve emulsions used
in rayon spinning and silk yarns, in the adhesive industry to preserve polyvinyl
acetate emulsions, in the leather industry as a hide preservative, and in the
automotive industry to preserve rubber gaskets. The sodium salt is used as a
preservative in adhesives derived from casein, as a constituent of metal cutting
fluids and foundry core washes to prevent breakdown and spoilage, as a
bactericide /fungicide in recirculating water in cooling towers, and as an
algicide / slimicide in the pulp /paper manufacturing industry.
There are some minor uses of 2,4,5-TCP and its salts in disinfectants which are of
major importance relative to human exposure. These include use on swimming-
pool-related surfaces; household sickroom equipment; food processing plants
and equipment; food contact surfaces; hospital rooms; sickroom equipment; and
bathrooms (including shower stalls, urinals, floors, and toilet bowls).


It is apparent, therefore, that all the uses of 2,4,5-TCP exploit the poisonous
character of the compound and its derivatives. As a pesticide, it is subject to EPA
registration in all of its applications except those associated with food processing.


Manufacture—
Only trace amounts of 2,4,5-trichlorophenol are created by direct chlorination of


phenol. It can be made in about 50 percent yield by rechlorination of 3,4-
dichlorophenol (U.S. Patent Office 1956c). Neither of these production methods is
in commercial use in this country.


Domestic commercial production is accomplished through hydrolysis of 1,2,4,5-
tetrachlorobenzene, which is a principal isomer produced by rechlorination of
o-dichlorobenzene. Conversion of this chemical to the sodium salt of 2,4,5-TCP is
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a batch reaction with caustic soda. Subsequent neutralization with a mineral acid
forms the product. The basic process is a typical application of the hydrolysis
method of chlorophenol production described earlier. The reaction sequence is
given below:


CI	 CI
+ 2NaOH


CI v CI


CI ONa  


CI CI


1,2,4,5-TETRACHLOROBENZENE 


HCI


CI


CI


OH


CI


2,4,5-TRICHLOROPHENOL 


At least three variations of the basic process have been described in process
patents specifically for production of 2,4,5-TCP, differing only in the solvents used
and therefore in the conditions needed to drive the reaction to completion. The first
patented process (U.S. Patent Office 1950) uses a solvent of ethylene glycol or
propylene glycol at preferred temperatures of 170° to 180° C and pressures up to 20
psi. A second patent, the most recent (U.S. Patent Office 1967b), describes the use
of methanol as a solvent, with temperatures ranging from 160° to 220° C and with
pressure less than 350 psi (probably 50 to 200 psi). Both of these alcohol-based
processes require 1 to 5 hours to complete.


A third patent (U.S. Patent Office 1957b) describes the use of water as the
reaction solvent. Use of water necessitates the most severe operating
conditions: operating temperatures from 225° to 300° C and pressures from 400
to 1500 psi. This method permits greater production, since reaction time is reduced
to no more than 1.5 hours and in some instances to as little as 6 minutes. In addition
to its production efficiency, the water-based process eliminates the side reactions
between caustic and the alcohol solvents, which form undesired impurity
compounds. The process also improves product yield and eliminates solvent costs.
It appears, however, that the high-temperature, high-pressure, and strongly
alkaline conditions of the water-based process promote a continuation of the
reaction, in which 2,4,5-TCP combines with itself to form 2,3,7,8-TCDD (see
Figure 13, p. 59).


The patent examples cited above are fairly old, and details of the current 2,4,5-
TCP production methods are difficult to obtain. A 1978 EPA report on 2,4,5-TCP
briefly describes present-day 2,4,5-TCP manufacture as a reaction of
tetrachlorobenzene with caustic in the presence of methanol at 180° C under
pressure. Although a final product purification step is described in the most recent
patent example (U.S. Patent Office 1967b), the EPA report does not describe it.


A more detailed estimate of current production methods is derived from
fragmentary descriptions of both U.S. and foreign operations (Sidwell 1976; World
Health Organization 1977; Fuller 1977; Whiteside 1977; Fadiman 1979; D. R.
Watkins 1980). (One plant from which much of this information was derived
ceased production of 2,4,5-TCP in 1979.) Figure 31 is a flow chart prepared from
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Figure 31. Flow chart for 2,4,5-TCP manufacture.


these sources, showing the most likely process details. In this processing scheme,
alcohol and caustic are mixed and heated. Tetrachlorobenzene is added, an
exothermic reaction begins, and cooling water is turned onto the reactor coils.
After all the tetrachlorobenzene has been added, the batch is "aged"; during the
aging period, sodium-2,4,5-trichlorophenate (Na-2,4,5-TCP) is formed. Volatile
compounds such as dimethyl ether also are formed during the aging step; these are
vented from the reactor, along with small amounts of vaporized methanol.
According to Vertac, Inc., dimethyl ether is absorbed by a water scrubber, in which
it is highly soluble. The presence of these flammable vapors presents a fire or
explosion hazard, and the reaction vessel is usually enclosed in blastproof walls to
minimize physical damage from any accident that may occur during the aging step.
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On completion of the reaction, the methanol is evaporated, condensed, and
recycled. At the same time, water is added to keep the batch contents in solution.


In this process, a toluene washing step is conducted to purify the product by
removing some of the high-boiling impurities. Toluene condensed from the
overhead of an auxiliary still is mixed into the cooled water solution of Na-2,4,5-
TCP. The mixture is then allowed to stand quietly so that the water and organic
phases can separate into layers. The organic layer, containing impurities, is
decanted and returned to the toluene still as feed. The water layer, containing
partially purified Na-2,4,5-TCP, can be used directly to manufacture a herbicide
derivative. Alternatively, hydrochloric acid can be added to neutralize the mixture.
Acidic 2,4,5-TCP precipitates and is separated from the liquid by centrifugation.


Many of the impurities created during this process, including 2,3,7,8-TCDD,
accumulate in the bottom of the toluene still. Still bottoms are removed
periodically to be discarded. Toluene still bottoms have been identified as the
source of at least one exposure of the public to dioxins, and also as the source of one
of the highest concentrations of 2,3,7,8-TCDD (40 ppm) ever discovered in such
wastes (Watkins 1979, 1980; Richards 1979a). (Analysis of this waste sample is fully
described in Section 4 of this report.)


As shown in Figure 31, the acidic 2,4,5-TCP is dried and either packaged for sale
or used to manufacture other derivative products. One reference shows one or
more stages of purification of the product after it is centrifuged from the water
solution (World Health Organization 1977). One stage of high-vacuum distillation
is conducted to create what is described as "agricultural grade 2,4,5-TCP." A
second stage of distillation removes additional impurities to form "pharmaceutical
grade 2,4,5-TCP." It is believed that all U.S. hexachlorophene is made from a
distilled grade of this chemical.


Process details concerning the only remaining 2,4,5-TCP plant in the United
States have not been released. It was reported in 1967 that this plant (Dow
Chemical Company, Midland, Michigan) was using the water-based process
described in its 1955 patent (Sconce 1959; U.S. Patent Office 1957b), but this
probably is not the case today. Another report states that the process is conducted
with very careful temperature control to prevent the formation of dioxins (Sittig
1974). This source also indicates that still bottoms from the manufacture of 2,4,5-T
at this plant are being discarded by incineration; therefore, a distillation is
presumably being performed. It is not known whether these still bottoms are from a
toluene washing still or from a product still.


Production—
Dow Chemical Company is apparently the only current producer of both 2,4,5-


TCP and Na-2,4,5-TCP. Merck and Company has recently begun producing Na-
2,4,5-TCP (Stanford Research Institute 1979). Current records related to the EPA
Federal Insecticide, Fungicide and Rodenticide Act (FIFR A) indicate that 42
companies, including Dow, are marketing 94 registered commercial products
containing 2,4,5-TCP or its salts (U.S. Environmental Protection Agency 1978i).
According to EPA sources, most, if not all, of these companies obtain the basic
chemical from Dow (Reece 1978c).


Former 2,4,5-TCP manufacturing sites are listed in Table 14 by location and
owner. Details of the processes used by these former producers are not known;
however, "still bottoms" were said to be the source that created a dioxin exposure
at Verona, Missouri (see Section 5). The methanol-based process with a toluene
washing stage was used by Vertac, Inc. (Watkins 1980).


Current U.S. production figures for 2,4,5-TCP and its salts are not available
(U.S. Environmental Protection Agency 1978i). In 1970, the estimated level of
domestic production for 2,4,5-TCP and its derivatives was 50 million pounds
(Crosby, Moilanen, and Wong 1973). In 1974, the reported annual world
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TABLE 14. FORMER 2,4,5-TCP MANUFACTURING SITESa


Plant location	 Owner


Niagara Falls, NY	 Hooker Chemicals and Plastics


(approximately 45 years) b


Jacksonville, AR
	


Reasor-Hill Corp. (1946-61)'


Hercules, Inc. (1961-71)'


Transvaal, Inc. (1971-78)'


Verona, MO	 North Eastern Pharmaceuticals and


Chemicals Co


Monmouth Junction, NJ	 Rhodia, Inc.


Linden, NJ	 GAF Corp


Chicago, IL	 Nalco Chemical Co


Cleveland, OH	 Diamond Shamrock Corp.


a—Unless otherwise noted, the information in this table was derived from Stanford Research
Institute Directory of Chemical Producers, United States 1976-79, and U.S International Trade
Commission Synthetic Organic Chemicals, U S Production and Sales 1968, 1974, 1976-78.


b—Chemical Week 1979a.
c—Richards 1979a


production of all chlorophenols and their salts was estimated to be 100,000 tons, or
200 million pounds (Nilsson et al. 1974).


Chlorophenol Derivatives with Confirmed Dioxin Content
The wide utilization of chlorophenols in chemical synthesis makes it virtually


impossible to identify all the potential derivatives of this class of compounds. The
following paragraphs outline the manufacture of derivatives that, upon analysis,
have been reported to contain chlorinated dioxins. The products are all pesticides,
which are usually made as only partially purified chemicals and are intended to be
distributed rather broadly into the environment.


2,4-D, 2,4-DB, 2,4-DP, and 2,4-DEP-
The compound 2,4-dichlorophenoxyacetic acid (2,4-D) is a widely used herbi-


cide and a close chemical relative of 2,4,5-trichlorophenoxyacetic acid (2,4,5-T)
described later in this section. A 50:50 mixture of these two chemicals, known as
"Herbicide Orange" (earlier called "Agent Orange"), was used as a defoliant during
the Vietnam conflict. The chemical formula of 2,4-D is shown below.


CI
2 4 -0
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The herbicide 2,4-DB is 4-(2,4-dichlorophenoxy) butyric acid; 2,4-DP is 2-(2,4-
dichlorophenoxy) propionic acid; and 2,4-DEP is tris [2 - (2,4-dichlorophenoxy)
ethyl] phosphite; all are closely related chemically to 2,4-D.


In 1972, Woolson, Thomas, and Ensor found hexachlorodioxin in one sample of
2,4-D at a level between 0.5 and 10 ppm. No other dioxins were observed. Twenty-
three other 2,4-D samples, as well as three 2,4-DB and two 2,4-DEP samples, were
analyzed, but no dioxins were found at a 0.5 ppm limit of detection. Apparently,
only tetra-, hexa-, hepta-, and octachlorodioxins were sought in these analyses.
The samples apparently were not analyzed for dichlorodioxins, which should be
more likely to occur (see Figure 17, p. 64).


According to the World Health Organization (1977), 2,4-D is widely used as a
herbicide for broadleaf weed control in cereal crops (wheat, corn, grain sorghum,
rice, other small grains), sugar cane, and citrus fruits (lemons), and on turf,
pastures, and noncrop land. Food-related uses account for 58 percent of all 2,4-D
used in the United States in 1975.


Two manufacturing processes have been described for 2,4-D, only one of which
starts with a chlorinated phenol. One process is a direct chlorination of
phenoxyacetic acid (U.S. Patent Office 1949). The other process is a reaction
between 2,4-dichlorophenol and chloroacetic acid (U.S. Patent Office 1958a). The
second process is similar to the 2,4,5-T manufacturing process described in the
following section and is also similar to the process used to make 2,4-DB (U.S.
Patent Office 1963).


Since many companies make 2,4-D and its esters and salts, both production
processes may be in use, although it is claimed that chlorination of phenoxyacetic
acid produces a higher yield and is a simpler process. In a batch reactor,
phenoxyacetic acid is melted by heating it to 100° C. With continuous agitation,
chlorine is bubbled through the molten chemical and the temperature is increased
slowly to 150°C. A stream of dry air is passed through the reactor to sweep away
the hydrogen chloride byproduct. When the calculated amount of chlorine has
been added, the resulting mass is cooled, pulverized, and packaged. No solvent is
used, no special recovery operation is needed, and product purification is
unnecessary. If dioxins are created during this process, the mechanism of their
formation is unknown.


The second process involves reaction of 2,4-dichlorophenol with chloroacetic
acid in a solvent mixture of water and sodium hydroxide. This process is said to be
used by at least one large manufacturer (Sittig 1974). Heat is applied to the vessel,
and the water is evaporated from the mixture. When the temperature begins to rise,
indicating that most of the water has evaporated, heating is stopped and a fresh
charge of cold acidified water is added. The product can be filtered from the
mixture and dried; this procedure would form an impure product.


Alternatively, the product can be extracted from the cooled mixture with a
water-immiscible solvent and then separated from the solvent by distillation. This
latter recovery method would probably create anhydrous organic wastes and
therefore is probably in use by at least one company that has been reported to
incinerate waste tars from 2,4-D manufacture (Sittig 1974).


This chlorophenol-based process for making 2,4-D could create dioxins because
it provides for an alkaline mixture of a dioxin precursor chemical in contact with
hot heating surfaces. If the product is only filtered from the reaction mixture, the
dioxin contaminants would be captured along with the product. If solvent
extraction is employed, part of the dioxin would probably appear in wastes from
the process and part would probably be captured with the product.


The process for manufacture of 2,4-DB uses 2,4-dichlorophenol and gamma
butyrolactone in a solvent mixture of dry butanol and nonane, with sodium
hydroxide as a reaction aid. The chemical reactions are shown on the following
page.


The ingredients are mixed and heated to a temperature of about 165° C for a
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period that may range from 1 to 24 hours. On completion of the reaction, dilute
sulfuric acid is added and 2,4-DB precipitates; the precipitate is centrifuged from
the mixtures, dried, and packaged. Liquids from the centrifuge are allowed to stand
quietly and separate into two liquid layers. The water fraction is discarded, and the
organic layer is recycled to the subsequent reaction batch. Any water that is
brought into the reactor is removed by distillation before the next reaction is
started.


It is possible that dioxins could be produced by this process by the mixture of 2,4-
dichlorophenol with sodium hydroxide being brought into contact with a hot
surface (see Figure 18, p. 65). Product recovery methods are such that any dioxins
formed would either be removed as solids along with the product or be recycled to
the succeeding batch.


Commercial production of 2,4-D in the United States started in 1944 and by the
mid- 1960's had peaked at 36 million kg (World Health Organization 1977). After
the use of Herbicide Orange was discontinued, production dropped. Production in
1974 is estimated to have been 27 million kg (World Health Organization 1977).
Production figures for 2,4-DI3 and 2,4-DEP are not available.


The current basic producers of 2,4-D and 2,4-DB acids, esters, and salts as
reported by Stanford Research Institute in 1978 are listed in Table 15. Former
producers or production sites are listed in Table 16. No current producers of 2,4-
DEP are listed in the Stanford Research Institute publication of 1978.


Sesone-
The chemical name for the pesticide sesone is 2-(2,4-d ichlorophenoxy) ethyl


sodium sulfate. The only sample known to have been analyzed for dioxins
contained 0.5 to 10 ppm hexachlorodioxin (Helling et al. 1973). No tetra-, hepta-,
or octachlorodioxins were detected (0.5 ppm detection level). Analysis apparently
was not performed for di-, tri-, or pentachlorodioxins.


Sesone is made from 2,4-dichlorophenol by boiling it for several hours in a water
solution of beta-chloroethyl-sodium sulfate and sodium hydroxide. The following
are the chemical reactions of the process:







TABLE 15. CURRENT BASIC PRODUCERS OF 2,4-D AND 2,4-DB
ACIDS, ESTERS, AND SALTS a


Pesticide
	


Company	 Production location


2,4-D and esters Dow Chemical Company


and salts
Fallek-Lankro Corp.


Imperial, Inc.


North American Phillips Corp ,


Thompson-Hayward Chemical Co.,


subsidiary


PSI-Gordon Corp.


Rhodia, Inc.


Riverdale Chemical Co.


Union Carbide Corp , Amchem


Products, Inc., subsidiary


Vertac, Inc., Transvaal, Inc,


subsidiary


2,4-DB and salts Rhodia, Inc.


Union Carbide Corp , Amchem
Products, Inc , subsidiary


Midland, MI


Tuscaloosa, AL


Shenandoah, IA


Kansas City, KS


Kansas City, KS


Portland, OR


St. Joseph, MO


Chicago Heights, IL


Chicago Heights, IL


Ambler, PA


Fremont, CA


Jacksonville, AR


Portland, OR


Ambler, PA


a—Source Stanford Research Institute 1978


In more detail, the straight-chain reactant is made by combining ethylene
chlorohydrin and chlorosulfonic acid in a refrigerated water solution (U.S. Patent
Office 1958c). After partial neutralization with sodium hydroxide, 2,4-
dichlorophenol is added and the mixture is boiled for about 15 hours. According to
the patent example, the mixture is probably not purified; it is simply spray-dried to
form a usable product. It could be purified by repeated extractions with hot alcohol
to separate the sodium sulfate impurity.


The manufacture of sesone meets all of the requirements for promotion of the
formation of 2,7-DCDD (see Figure 16, p. 62). Both the raw material and the
final product contain a chlorine atom ortho to a ring-connected oxygen atom, and
the mixture is heated in the presence of sodium hydroxide. Although overall
reaction temperature is only slightly above 100° C, it could be higher at the heating
surfaces.


The volume of sesone produced annually is not known. Only nine commercial
products containing the herbicide are currently registered as pesticides with EPA.
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TABLE 16. FORMER BASIC PRODUCERS OF 2,4-D AND 2,4-DB
ACIDS, ESTERS, AND SALTS'


Pesticide formerly
reported produced
	


Company	 Production location


2,4-D acid, esters, Chempar


and salts
Miller Chemical, subsidiary of


Alco Standards


Rhodia, Inc


Thompson Chemical


Woodbury, subsidiary of Comutrix


Portland, OR


Whiteford, MD


North Kansas City, KS


St. Paul/Minneapolis, MN


St. Louis, MO


Orlando, FL


2,4-DB and salts
	


Rhodia, Inc.	 North Kansas City, MO


St. Paul/Minneapolis, MN


a—Source - Dryden et al. 1980


DMPA-
The chemical name for DMPA is 0-(2,4-dichlorophenyl) 0-methyl


isopropylphosphoramidothioate (Merck Index 1978). Some of the relatively
higher chlorodioxins (hexa-, hepta-, and/or octachlorodioxins) were detected at
ppm levels in at least one DMPA sample analyzed in 1972 (Helling et al. 1973).


The following is the structure for DMPA. 


CI S
II


0-P -NHCH(CH3)2


OC H3
CI


DMPA


Synthesis of this molecule involves the methanolysis of 0-(2,4-dichlorophenyl)
phosphorodichloridothioate, which is made through the phosphoralation of
dichlorophenol (U.S. Patent Office 1960; Blair, Kaner, and Kenaga 1963).


DMPA is known commercially as Zytron, K-22023, and Dow 1329 (Merck
Index 1978). It is useful as an insecticide, especially against houseflies (Blair,
Kaner, and Kenaga 1963). It is also useful as a herbicide for controlling the growth
of undesirable plants (U.S. Patent Office 1963; Merck Index 1978). DM PA is not
believed to be produced in large amounts. Currently three companies—Dow
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Chemical Company, Techne Corp., and Rhodia Chemical Company—have each
registered one DMPA pesticide product with EPA (U.S. Environmental
Protection Agency 19780.


Trichlorophenol Derivatives—
As mentioned earlier, the largest use of 2,4,5-TCP is as a starting material in the


manufacture of several pesticide and bactericide products. Table 17 lists the known
2,4,5-TCP derivatives, their specific uses, and the companies which have recently
been reported to produce them.


2,4,5-T—The chemical name for 2,4,5-T is 2,4,5-trichlorophenoxyacetic acid
and it is the most important derivative of 2,4,5-trichlorophenol. It has been a
registered pesticide for about 30 years (U.S. Environmental Protection Agency
1978h) and was used primarily as a herbicide for controlling woody plant growth.
2,4,5-T is best known for its combined use with 2,4-D as Herbicide Orange, which
was used extensively by the U.S. military as a defoliant during the Vietnam conflict.
When the toxicity of this formulation became apparent, the government suspended
all further military use of Herbicide Orange, and in 1970 stopped many registered
domestic uses including application to lakes, ponds, ditch banks, homesites,
recreational areas, and most food crops (World Health Organization 1977). Until
1979, domestic commercial use of 2,4,5-T continued for control of brush and other
hardwood in forestry management and on power transmission right-of-ways,
rangelands, rice fields, and turfs. Most of these uses have now been suspended
(Blum 1979).


Parts-per-million quantities of dioxins have been reported in 2,4,5-T since 1970
(World Health Organization 1977). A study (Woolson, Thomas, and Ensor 1972;
Kearney et al. 1973b; Helling et al. 1973) of samples manufactured between 1950
and 1970 found 0.5 to 10 ppm TCDD's in 7 of 42 samples tested; another 13 samples
contained 10 to 100 ppm TCDD's. Hexa-CDD's were found in 4 of the 42 samples.
The limit of detection in this study was reported as 0.5 ppm for each dioxin. Most
samples came from a company that no longer produces 2,4,5-T. Elvidge (1971)
reported that five of six 2,4,5-T samples contained TCDD's at levels ranging from
0.1 to 0.5 ppm. The dioxin was present in two 2,4,5-T ester samples at 0.2 to 0.3
ppm. TCDD's were also found in two 2,4,5-T ester formulations at 0.1 and 0.2
ppm. The level of detection was 0.05 ppm. Storherr et al. (1971) reported finding
0.1 to 55 ppm TCDD's in seven of eight samples of technical 2,4,5-T (see Figure 13,
p. 59).


Analysis of 200 samples of Herbicide Orange for TCDD's by the U.S. Air Force
showed 0.5 ppm or less in 136 samples and more than 0.5 ppm in the remainder.
The highest level was 47 ppm (Kearney et al. 1973). Early in 1976, investigators at
Wright State Univeristy analyzed 264 samples of U.S. Air Force stocks of
Herbicide Orange and found TCDD's at levels ranging from 0.02 to 54 ppm
(Tiernan 1975). The level of detection was 0.02 ppm.


2,4,5-T with a TCDD isomer content of less than 0.1 ppm is now commercially
available from U.S. producers (U.S. Environmental Protection Agency 1978h).
Commercial 2,4,5-T guaranteed to contain less than 0.05 ppm TCDD's is available
from foreign producers (World Health Organization 1977).


The commercial method of producing 2,4,5-T is briefly described in EPA
Position Document 1 (April 1978) on this pesticide (U.S. Environmental
Protection Agency 1978h). According to this document, 2,4,5-TCP is reacted with
chloroacetic acid under alkaline conditions. Subsequent addition of sulfuric acid
produces 2,4,5-T (acidic form), which can then be reacted with a variety of alcohols
or amines to produce 2,4,5-T esters and amine salts. The chemical reactions are as
follows:
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CI	 OCH2COONa


GI
+ CICH2COONa


CI


Na-2,4,5-TCP 


HCI


COOH
CH 2


A more complete description of the 2,4,5-T production process appears in a
patent record (U.S. Patent Office 1958a). Sodium 2,4,5-trichlorophenate is most
often delivered to the process as a water solution containing excess sodium
hydroxide directly from the Na-2,4,5-TCP manufacturing process. Amyl or
isoamyl alcohol, or a mixture of these solvents, is added, and heat is applied to
remove water as an azeotrope. When all water has been removed, chloroacetic acid
is added to initiate the reaction that produces sodium 2,4,5-trichlorophenoxyace-
tate (Na-2,4,5-T) and sodium chloride. The reaction proceeds under total reflux for
about 1.5 hours at 110° to 130° C and atmospheric pressure. An excess of sodium
hydroxide is present during the reaction.


Water is then fed into the reactor and distillation is resumed, this time to remove
the amyl alcohol and replace it with water. At the end of the second distillation, the
reaction mixture consists of Na-2,4,5-T dissolved in a sodium chloride brine.


The patent example incorporates a purificiation step that may not be conducted
in commercial practice. Near the end of the second distillation, activated carbon
may be added to adsorb heavy or colored impurities, which would include dioxins
that were present in the Na-2,4,5-TCP feedstock. On completion of the second
distillation, the carbon would be filtered from the mixture and discarded. If this
step is conducted, the process will generate a waste carbon sludge likely to be
contaminated with dioxins. If this step is not conducted, any dioxins present are
likely to be carried through the process and appear in the final product.


In either variation, the next step is to add acid to neutralize the residual caustic
and to form insoluble 2,4,5-T. The product is then filtered or centrifuged from the
waste brine, dried, and packaged for sale. The filtrate from this step should contain
only soluble sodium chloride and sulfate, excess neutralization acid, and very small
quantities of organic matter; it is discarded as a liquid waste.


The patent that describes the manufacture of 2,4,5-T is unusually detailed and
indicates that the temperature during the process is never above 140° C, which is
lower than the temperature believed to be necessary to create dioxins. Any dioxins
that enter with the feed will appear either in the product or in process wastes, but
additional dioxins probably are not formed during 2,4,5-T manufacture. Even
during abnormal operation or an industrial fire, it would be difficult for the
temperature to exceed by far the low boiling point of amyl alcohol, since all
operations take place in unpressurized vessels. 
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TABLE 17. DERIVATIVES OF 2,4,5-TRICHLOROPHENOL
AND THEIR RECENT (1978) PRODUCERSa


Derivative	 Use	 Current producers
	


Production location


2,4,5-T and	 Herbicide for Dow Chemical Company
	


Midland, MI


esters and	 woody plant


salts	 control	 North American Phillips
	


Kansas City, KS


Corp., Thompson-Hayward


Chemical Co., subsidiary


Silvex and


esters and
salts


(Fenoprop)


PBI-Gordon Corp.


Riverdale Chemical Co.


Rhodia, Inc. b


Union Carbide Corp.,


Amchem Products, Inc.,


subsidiary


Vertac, Inc.,


Transvaal, Inc.,
subsidiaryc


Herbicide for Dow Chemical Company


woody plant
control, plant North American Phillips


hormone	 Corp., Thompson-Hayward


Chemical Co.,
subsidiary


Riverdale Chemical Co.


Kansas City, KS


Chicago Heights, IL


Portland, OR or


St. Joseph, MO


Ambler, PA


Fremont, CA


St. Joseph, MO


Jacksonville, AR


Midland, MI


Kansas City, KS


Chicago Heights, IL


Vertac, Inc,	 Jacksonville, AR
Transvaal, Inc.,
subsidiaryc


Erbon	 Herbicide,	 Dow Chemical Company d 	Midland, MI
weed and
grass killer


Ronnel	 Insecticide	 Dow Chemical Company	 Midland, MI
(Fenchlorfos)


Hexachloro-	 Bactericide	 Givaudan Corporation	 Clifton, NJ
phene


a—Source. 1978 Directory of Chemical Producers, United States
b—Rhodia is not listed in the 1978 Directory of Chemical Producers, United States, but has been


recently cited by the EPA (Blum 1979) and the news media (Wall Street Journal 1979 and
Environmental Reporter 1979a) as a manufacturer of 2,4,5-T


c—In 1979 this company ceased production of 2,4,5-trichlorophenol for subsequent conversion to
2,4,5-T and silvex


d—Although erbon is not listed in the 1978 Directory of Chemical Producers, United States, several
companies including Dow Chemical Company have registered erbon pesticide products with
the EPA Dow is most likely the basic producer of the herbicide
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The highest production of 2,4,5-T occurred between 1960 and 1968, when it
peaked at 16 million pounds per year (World Health Organization 1977). Between
1960 and 1970 a total of 106.3 million pounds was produced domestically (Kearney
et al. 1973b). Production declined during the 1970's because of restrictions on use
of the compound. In 1978 the annual U.S. usage of 2,4,5-T was estimated at only 5
million pounds (American Broadcasting Co. 1978). Because of EPA's March 1979
emergency ban on most of the remaining uses (Blum 1979), current usage is
believed to be even less, probably less than 2 million pounds per year.


2,4,5-T may be produced and formulated in several forms as salts and esters of
the acid. The low-volatility esters have been used most often. Emulsifiable
concentrates of 2,4,5-T salts and esters contain 2 to 6 pounds per gallon of the acid
equivalent; oil-soluble concentrates contain 4 to 6 pounds of active ingredient per
gallon (U.S. Environmental Protection Agency 1978h).


Until 1979, this herbicide was probably produced by the seven companies shown
in Table 18. Over a hundred companies were recently marketing more than 400
formulated pesticide products containing 2,4,5-T (U.S. Environmental Protection
Agency 1978h).


TABLE 18. FORMER PRODUCERS OF 2,4,5-T
(Prior to 1978)a


Company	 Location


Chempar	 Portland, OR


Diamond Shamrock Corp.	 Cleveland, OH


Hoffman-Taft, Inc.	 Springfield, MO


Hercules, Inc.	 Wilmington, DE


Monsanto Company	 St. Louis, MO


Rorer-Amchem	 Ambler, PA


Fremont, CA
St. Joseph, MO
Jacksonville, AR


Wm. T. Thompson Company,	 St Louis, MO


Thompson Chemical Division


a—Sources Stanford Research Institute Directory of Chemical Producers, United States 1976
and 1977. United States Tariff Commission/United States International Trade Commission
Synthetic Organic Chemicals, United States Production and Sales 1968, 1974, 1976, and
1977


Silvex—Silvex is a family of compounds that act as hormones to plants and can
be used as specific herbicides. Formulations containing these materials were used
for control of woody plants on uncropped land and for control of weeds on
residential lawns until 1979, when sales of most products containing silvex were
halted (Blum 1979). Silvex is still being used on noncrop areas, on rangelands and
orchards, and on rice and sugar cane (Toxic Materials News 1979b; Chemical
Regulation Reporter I979c).


The chemical name for silvex acid is 2-(2,4,5-trichlorophenoxy) propionic acid.
It is also known as Fenoprop, 2,4,5-TP, and 2,4,5-TCPPA.
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Silvex is available either as the acid or esters and salts of the acid. The low-
volatility esters are probably the form most widely used.


TCDD's were detected (1.4 ppm) in one of seven silvex samples manufactured
between 1965 and 1970 and analyzed in 1972; no other dioxins were detected
(Woolson, Thomas, and Ensor 1972; Kearney et al. 1973b).


The following are recent producers of silvex as listed in the 1978 Stanford
Research Institute Directory of Chemical Producers:


Dow Chemical Company —Midland, Michigan
North American Phillips, Thompson Hayward Chemical, subsidiary—Kansas
City, Kansas
Riverdale Chemical—Chicago Heights, Illinois
Vertac, Inc., Transvaal, Inc., subsidiary—Jacksonville, Arkansas


Hercules, Inc., of Wilmington, Delaware, is a former producer (U.S. Tariff
Commission 1968). The 1978 EPA pesticide files indicate that more than 300
products or formulations containing silvex are registered (U.S. Environmental
Protection Agency 19780.


Silvex manufacture is more complex than that of other 2,4,5-TCP derivatives.
The compounds sold commercially are usually complex esters, made from a
specialized alcohol and silvex acid. The final manufacture of the ester is well
documented in a process patent (U.S. Patent Office 1956a), as is the manufacture of
the specialized alcohol. No definitive information has been found, however, on
manufacture of the silvex acid, probably because compounds of this type can be
manufactured by a long-established chemical reaction that is used in many
categories of the organic chemical industry (J. Am. Chem. Soc. 1960). Silvex acid
would be the source of any dioxins in commercial silvex products (see Figure 14,
p. 60). The figure on the following page illustrates the most likely chemical reaction
that would form the silvex acid and also shows the subsequent esterification, as
described in the patent.


In the first step, 2,4,5-TCP is probably brought into reaction with the methyl
ester of 2-chloropropionic acid, with methanol as the solvent and sodium
methoxide as a reaction aid. This reaction would occur approximately at the
boiling temperature of methanol, which is 65° C. The resulting compound would
probably be separated from the reaction mixture by treatment with acidified water
followed by extraction with a chlorinated hydrocarbon.


The addition of more acidified water to the extractant and a subsequent
evaporation at a temperature near 100° C would hydrolyze the intermediate


. compound and also would drive off the chlorinated hydrocarbon for recycle and
the methanol byproduct to be reclaimed for other uses. The resulting compound is
2-(2,4,5-trichlorophenoxy) propionic acid, which is known to be a reactant in the
subsequent processing (U.S. Patent Office 1956a).


Other methods could be used to prepare this intermediate acid, but none of them
would utilize high temperatures or unusual solvents. The use of a strongly alkaline
hydrolysis step, rather than an acidic medium, is possible. In any method, the last
step is probably another solvent extraction using 1,2-dichloroethane to prepare the
mixture for the next operation.


Silvex acid can be converted to various esters by using selected ether alcohols.
The esterification steps are identical except for variations in the alcohol raw
material. In a solvent of 1,2-dichloroethane, with concentrated sulfuric acid as a
reaction aid, the intermediate acid is mixed with an ether alcohol. In the following
example, butoxypropoxypropanol is used. The mixture is held at about 95°C
for about 7 hours. During this period, the water formed in the reaction is removed
by passing the reflux condensate through a decanter. At the end of the reaction, the
product is present as an insoluble precipitate, which is filtered from the mixture,
washed with sodium carbonate solution, and vacuum-dried at about 90° C.
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CH3— CH


0


CI


2,4,5 - TCP 


AQUEOUS ACID


SI LVEX  ESTER SI LVEX    


Although complete data are unavailable, no information indicates that
temperatures greater than 100° C would occur at any step in the manufacture of
acidic silvex or its esters. It is therefore unlikely that dioxin compounds would be
created as side reaction products.


Absence of detailed information makes it impossible to establish whether dioxin
contamination would carry through from the 2,4,5-TCP raw material into the final
product. Theoretical considerations do not permit an estimation of the degree of
purification required by the various intermediate compounds. Probably, as noted
above, at least two solvent extraction operations are used to separate the principal
processing materials from water solutions. Since TCDD's are very slightly soluble
in chlorinated organic solvents, some could be carried through these operations,
but most should be rejected.


Erbon—Very little information is available on erbon, which is derived from 2,4,5-
trichlorophenol. Analysis of one erbon sample produced in 1970 indicated more
than 10 ppm octachlorodioxin (Woolson, Thomas, and Ensor 1972). Tetra-, penta-
hexa-, and heptachlorodioxins were not detected (0.5 ppm limit of detection).


In 1978, nine companies had registered 17 products containing erbon (U.S.
Environmental Protection Agency 1978). Dow is probably the only producer of the
basic chemical. The other companies are most likely formulators who obtain their
basic erbon ingredient from Dow. The volume of erbon produced annually is not
known.


This herbicide is an ester based on 2,4,5-TC P. Although the initial
manufacturing step is not reported, the first intermediate is almost identical to that


103







OCH2CH2OH


CI	 CI
NaOH


+ CICH2CH2OH


CI


CI


OH


CI


CI


used to make resin. General organic chemical references indicate that it is probably


made by an initial reaction of 2,4,5-TCP with ethylene chlorohydrin (March 1968).


Water is the most likely solvent, made strongly alkaline with sodium hydroxide,


and the intermediate probably precipitates on addition of acid and is filtered from


the solution and dried. A process patent (U.S. Patent Office 19566) discloses that


the second reaction step is a combination of the intermediate with 2,2-dichloropro-


pionic acid in a solution of ethylene dichloride (1,2-dichloroethane), with addition


of a small amount of concentrated sulfuric acid to remove the water formed in the


reaction. These chemical reactions are shown by the following sequence drawing:


2,4,5-TCP


CH3CCl2COOH


H2SO4


O
II


OCH2CH2O-C-CC l2CH3


CI


CI


ERBON


The resulting reaction mixture is partially purified by washing with water and is
then fractionally distilled under vacuum to recover ethylene dichloride for recycle
and possibly to separate the product from any impurities


The first step of the reaction is the one that could possibly form dioxins (see
Figure 16, p. 62). Both the raw material and the resulting intermediate contain a
chlorine atom ortho to a ring-connected oxygen atom, and the mixture is heated


with sodium hydroxide. Temperatures are not high, however, since water is


probably the solvent used and this simple reaction ordinarily does not require


application of pressure Dioxin formation could occur at the surface of steam coils


if high-pressure steam is used for distillation.


Apparently no operation other than the final distillation would remove any


dioxin contamination from this material Since the most likely impurities would be


more volatile than the final ester, even the distillation may not serve to isolate


dioxins into a waste stream Most dioxins either formed by the process or present in


the raw material would probably be collected with the final product.


Ronnel—The chemical name of ronnel is 0,0-dimethyl 0-(2,4,5-trichlorophenyl)


phosphoroate. This insecticide is also known by such names as fenchlorfos,


Trolene, Etrolene, Nank or, Korlan, Vio7ene, and Ectoral ( Merck Index 1978).
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Ronnel is effective in the control of roaches, flies, screw worms, and cattle grubs
(Merck Index 1978). In 1972, highly chlorinated dioxins were detected at ppm
levels in an unknown number of ronnel samples (Woolson, Thomas, and Ensor
1972).


The manufacture of ronnel is a two-step process (U.S. Patent Office 1952) in
which Na-2,4,5-TCP is reacted first with thiophosphoryl chloride, then with
sodium methoxide. The chemical reactions are shown below:


CI


Na-2,4,5-TCP


CI CI


RONNEL  


In the first step, dry Na-2,4,5-TCP is added to an excess of thiophosphoryl
chloride (2 to 4 times the theoretical amount) and heated slightly, perhaps to 80° C.
Sodium chloride is formed as an insoluble precipitate; it is filtered from the mixture
and discarded. The clear filtrate is vacuum-distilled to recover the excess
thiophosphoryl chloride for recycle and to fractionally separate the intermediate
from side reaction impurities.


In a separate reaction vessel, metallic sodium is mixed with methanol. Hydrogen
gas is liberated, creating a methanolic solution of sodium methoxide. This solution
is mixed slowly with the purified intermediate while the mixture is maintained at
approximately room temperature with noncontact cooling water.


When measured amounts of both reactants have been combined, the mixture is
held for a period of time to ensure completion of the reaction. A nonreactive
organic solvent is then used to extract the product from a mixture of methanol,
excess sodium methoxide, and byproduct sodium chloride. Suitable extraction
solvents are carbon tetrachloride, methylene dichloride, and diethyl ether. The
extraction solvent is decanted from the mixture, washed with water solutions of
sodium hydroxide, and fractionally vacuum-distilled to separate the extraction
solvent for recycle and to separate ronnel from side reaction byproducts.


Throughout this process, the temperature probably does not exceed 150° C. The
highest temperature probably occurs in the base of the final distillation column. In
theory, additional dioxins are not likely to be created by this process because of the
absence of high temperature and pressure, although all other conditions meet the
requirements for formation of 2,3,7,8-TCDD (see Figure 15, p. 61).


It appears even less likely that dioxins originally present in the Na-2,4,5-TCP
raw material would be carried through into the product. If all the steps outlined
above are properly conducted, some of the operations might isolate dioxins into
waste streams. The solubility of dioxins in thiophosphoryl chloride is unknown; if
they are insoluble, they would be removed with the first filtration. Because the
solubility of dioxins in chlorinated methanes is very slight (0.37 g/ liter for TCDD
in chloroform), much of the dioxin present would not be captured by the extraction
solvent and would be carried away with the methanol reaction solvent.
Distillations afford two other opportunities to isolate dioxin contaminants into
waste organic fractions. Although the probability of dioxins carrying through into
the final product appears slight, definitive information is not recorded.
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Ronnel is reportedly produced by only one company—Dow Chemical
Company, Midland, Michigan (Stanford Research Institute 1978). Annual
production volume is not known. It is found in over 300 pesticide formulations
registered by more than 100 companies.


Chlorophenol Derivatives with Unconfirmed Dioxin Content
This subsection deals with several other chlorophenol derivatives that may


contain dioxins. The compounds discussed include those that have been analyzed
for dioxin content with negative results and also those for which analytical data
have not been reported.


Hexachlorophene—
Hexachlorophene is known chemically as either bis-(3,4,6-trichloro-2-


hydroxyphenyl) methane, or 2,2'-methylene-bis (3,4,6-trichlorophenol). It is also
known commercially as G-1 1 (Cosmetic, Toiletry, and Fragrance Association, Inc.
1977). Hexachlorophene is an effective bactericide and fungicide. Prior to 1972 it
was widely advertised and distributed as an active constituent of popular skin
cleansers, soaps, shampoos, deodorants, creams, and toothpastes (Wade 1971;
U.S. Dept. HEW 1978). Although its use has been considerably restricted by the
Food and Drug Administration, it still may be used as a preservative for cosmetics
and over-the-counter drugs; the concentration is restricted to 0.1 percent in these
products. Skin cleansers containing higher levels may also be sold but only as
ethical pharmaceuticals, available by medical prescriptions (U.S. Code of Federal
Regulations Title 21 1978). As an agricultural pesticide, hexachlorophene is a
constituent of formulations used on three vegetables and on some ornamental
plants for control of mildew and bacterial spot. It is also used in limited industrial
and household applications as a disinfectant.


The grade of hexachlorophene produced today is reported to contain less than
15 iug/ kg (G 15ppb) 2,3,7,8-TCDD (World Health Organization 1977). Ina 1972
analysis, dioxins could not be detected in hexachlorophene at a detection limit of
0.5 mg/ kg (0.5 ppm) (Helling et al. 1973).


Four process patents have been issued on manufacture of hexachlorophene, and
all are variations of the following chemical reaction:


2,4,5 - TCP HEXACHLOROPHENE   


Hexachlorophene is formed by reacting one molecule of formaldehyde with two
molecules of 2,4,5-TCP at elevated temperatures in the presence of an acid catalyst
(Moye 1972). The patented processes differ in temperature, reaction time, order of
reagent additions, reaction solvents, and other physical parameters.


In the first process, patented in 1941, methanol is the solvent and large amounts
of concentrated sulfuric acid are used to bind the water that is formed as a reaction
byproduct; the process takes place at 0° to 5° C over a 24-hour period (U.S. Patent
Office 1941). A second patent issued in 1948 discloses that the methanol solvent is
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eliminated and the reaction is conducted with paraformaldehyde at an elevated
temperature (135° C) over a 30-minute period (U.S. Patent Office 1948). A 1957
patent reintroduces a solvent, which is one of several chlorinated hydrocarbons
(U.S. Patent Office 1957d). Temperature is 50° to 100° C, and reaction time is 2 to 3
hours. Oleum (sulfuric acid plus SO3) is used as the catalyst and concentrated
sulfuric acid is recovered as the byproduct. Finally, a 1971 patent revises the order
of reagent addition and also emphasizes the chemical reaction mechanism (U.S.
Patent Office 1971). This last-mentioned process is probably the one in present use;
its processing sequence is shown in Figure 32.


Patent information indicates that older manufacturing methods probably
reclaimed the product from the reaction mixture by neutralizing the sulfuric acid
with sodium hydroxide, which would have created a rather large amount of brine
waste. In modern processes, conditions are probably maintained so that the
residual sulfuric acid separates as a distinct liquid layer when agitation of the
mixture is stopped after completion of the reaction. This acid, which contains the
water formed during the reaction, is decanted from the mixture; it is strong enough
to be used elsewhere in the plant complex, although it probably cannot be used in
subsequent hexachlorophene batches.


In the patent examples, the organic layer that remains after the acid is removed is
mixed with activated carbon, which is then filtered from solution. The purpose of
this treatment is to remove colored impurities. The clear filtrate is then chilled to
approximately 0° C; crystals of hexachlorophene precipitate and are filtered from
solution, dried, and packaged. The filtrate, which would contain some
hexachlorophene, is probably directly recycled for use in succeeding batches.


There is no indication that dioxins would be formed during the production of
hexachlorophene, since highly acidic conditions are maintained throughout the
process and temperatures are well below those known to be needed for dioxin
reactions (Kimbrough 1974). If dioxins are found in hexachlorophene, the most
likely explanation for their presence is that contamination in the 2,4,5-TCP raw
material is carried through into the final product (see Figure 27, p.74). In a
situation identical to that of the 2,4,5-T process, the patent descriptions show the
possibility of activated carbon adsorption, which could cause accumulation of
dioxins into an extremely hazardous waste. If carbon adsorption is not used in
commercial practice or if it is not totally effective, any dioxins in the raw material
will either appear in the hexachlorophene product or be recycled to succeeding
batches. Although dioxins are not known to be soluble in sulfuric acid, they might
be carried out of the process with the acid byproduct; if this were the case, dioxins
could then appear in other products of the plant in which the sulfuric acid is
utilized.


Givaudan Corporation in Clifton, New Jersey, is apparently the only active U.S.
producer of hexachlorophene. Until 1976, the 2,4,5-TCP for hexachlorophene
manufacture was produced by Givaudan's ICMESA plant in Seveso, Italy, and
shipped to New Jersey for conversion. In 1976, Wright State University analyzed
two representative samples of this trichlorophenol and found 1.8 and 1.9 ppb
TCDD's (Tiernan 1976). An accident in 1976 closed the ICMESA plant and
eliminated Givaudan's primary supply of 2,4,5-TCP. (For further details of the
ICMESA incident see Section 5, p. 168). It is now believed that all the 2,4,5-TCP
for hexachlorophene manufacture is supplied by Dow Chemical Company and
that Givaudan specifies an extremely low dioxin content. In 1978, five waste
samples from the Clifton plant were analyzed for chlorinated dioxins. None were
found at a 0.1 ppm level of detection (U.S. Environmental Protection Agency
1978d). Subsequent analysis of three of these samples found no TCDD's at 0.1 or
less ppb (see Section 4 of this report).


About 400 commercial products containing hexachlorophene have been
marketed recently in pesticide, drug, cosmetic, and other germicidal formulations.
The annual production volume of the germicide is not reported.
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Figure 32. Flow chart for hexachlorophene manufacture.
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Bithionol-
Bithionol (2,2'-thio-bis[4,6-dichlorophenol]) is an antimicrobial agent that was


approved at one time for drug use by the U.S. Focid and Drug Administration. This
approval was withdrawn in October 1967 because the chemical was found to
produce photosensitivity among users (Kimbrough 1974; Merck Index 1978). The
U.S. EPA continues to approve its use as a pesticide in three animal shampoo
formulations. These formulated bithionol products may no longer be actively
marketed, however, because the single basic source of this chemical (Sterling
Drug's Hilton-Davis Chemical Co.) apparently no longer produces it (Chem
Sources 1975; Stanford Research Institute 1978).


The manufacture of bithionol is a one-step reaction between 2,4-dichlorophenol
and sulfur dichloride (U.S. Patent Office 1962; U.S. Patent Office 1958b). Carbon
tetrachloride is used as the solvent, and a small amount of aluminum chloride
serves as the catalyst. Bithionol is formed in a reaction at about 50° C; batch time is
about 2 hours. The chemical reaction is shown below.


BITHIONOL 


wo methods of product recovery are outlined in one process( patent (U.S.
Patent Office I 958b). In one method, water is added and impure bithionol
precipitates. To form a crude product, it is necessary only to filter the solids from
the mixture and wash them several times in water and cold carbon tetrachloride.
They are then dried and packaged.


Alternatively, to recover a purified product, water is added and the mixture is
distilled to remove the carbon tetrachloride for recycle. Bithionol collects as an
organic sediment, which is separated from the water solution by decantation,
washed with water and sodium bicarbonate, vacuum-dried, redissolved in hot
chlorobenzene, filtered, chilled to precipitate bithionol, and again filtered.


A separate patent outlines a procedure for forming metallic salts of bithionol,
which are compounds that permanently impregnate cotton fabrics with
disinfectant properties (U.S. Patent Office 1962). The process uses sodium
hydroxide and various metallic salts in room-temperature reactions, with water as
the solvent.


This manufacturing Operation apparently provides no potential for production
of dioxins by the known process of dioxin formation. In the manufacture of crude
bithionol, there is no opportunity to reject any dioxins that may be present in the
2,4-dichlorophenol raw material. They would be carried through into the final
product.


If bithionol is purified by the process outlined above, one filtration operation
would remove compounds that are insoluble in hot chlorobenzene. Some dioxins,
however, are slightly soluble in this solvent and thus might persist even in purified
bithionol or its salts.
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OH


CI
+ CICH2CH2OH


NaOH  


C I
	


CI


2,4-DICHLORDPNENOL 


H2SO4


0
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OCH2CH2O—C


CI


Sesin-
Sesin is an ester based on 2,4-dichlorophenol. The manufacture is similar to that


of erbon, a 2,4,5-TC P-based herbicide described earlier. Although details of the
first process step have not been reported, general organic chemical references
indicate that sesin manufacture probably begins by a reaction between 2,4-
dichlorophenol and ethylene chlorohydrin, as shown in the reaction sequence that
follows (March 1968). Water is the most likely solvent, made strongly alkaline with
sodium hydroxide, and the intermediate probably precipitates on addition of acid
and is filtered from solution and dried.


CI


SESIN


A process patent discloses that the second reaction step is a combination of the
intermediate with benzoic acid (U.S. Patent Office 1956d). Xylene is the solvent,
and a small amount of sulfuric acid is used to remove the water formed in the
reaction.


The resulting reaction mixture is neutralized with sodium carbonate and is then
fractionally distilled under vacuum to recover the xylene for recycle and possibly to
separate the product from any impurities.


The first step of the reaction is the one that could possibly form dioxins. Both the
raw material and the resulting intermediate contain a chlorine atom ortho to a ring-
connected oxygen atom, and the mixture is heated with sodium hydroxide. High
temperature is not present, however. Since water is probably the solvent, this
simple reaction would not ordinarily require application of pressure. Dioxin
formation could occur at the surface of steam coils if high-pressure steam is used
for distillation.


Apparently no operation other than the final distillation would remove any
dioxin contamination from this material. Even this distillation may not isolate
dioxins into a waste stream. Most dioxins either formed by the process or present in
the raw material would probably be collected with the final product.
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Trielofenol Piperazine-
A pharmaceutical compound can be made from commercial 2,4,5-


trichlorophenol for use as an anthelmintic (deworming medication) (U.S. Patent
Office 1961a; Short and Elslager 1962). The research and animal tests of this drug
were conducted prior to 1962 with unpurified commercial-grade 2,4,5-TCP. The
drug was made by dissolving the chlorophenol in warm benzene and adding a
measured quantity of piperazine. The resulting solution was filtered to remove
insoluble matter, diluted with petroleum ether, and chilled. Crystals of the drug
precipitated and were filtered from the mixture, washed with petroleum ether,
dried, and packaged in gelatin capsules.


If this drug is being manufactured, the volumes are very low because it is not
listed in most pharmaceutical trade references. Manufacture would probably be by
the same process used in the laboratory, probably in very small batches, and with
equipment not much larger than standard laboratory apparatus.


Any dioxins present in the TCP raw material are probably discharged in plant
wastes rather than being concentrated into the pharmaceutical. Most of the dioxin
probably is filtered from the benzene solution as part of the insoluble matter. Since
some dioxins are slightly soluble in both benzene and petroleum ether, a portion
might remain in solution and be transferred to solvent recovery distillation
columns. The remaining dioxin would be discarded as part of an anhydrous tar
from the base of these columns. The pharmaceutical industry usually incinerates
both solid organic residues and solvent recovery tars.


Dicamba-
The herbicide dicamba is a derivative of salicylic acid known chemically as 3,6-


dichloro-2-methoxybenzoic acid. In 1972, analysis of eight samples indicated no
tetra-, hexa-, or hepta-CDD's at a detection level of 0.5 ppm (Woolson, Thomas,
and Ensor 1972). The presence of DCDD's is theoretically possible, however (see
Figure 23, p. 70).


Dicamba is made by acylation of 3,6-dichlorosalicylic acid, which in turn is made
from 2,5-dichlorophenol. The chemical reactions are shown below.


CI


OH


CI


OH


CI


0
II


CO HO— C
2


NaOH
CI


O OCH3


I	 HO— C
1,1130S03C1-1. 3


NaOH	
CI


2,5-DICHLOROPHENOL DICAMBA  


The first step is known as the Kolbe-Schmitt reaction and is also used to make
unsubstituted salicylic acid from unsubstituted phenol in addition to haloginated
derivatives (U.S. Patent Office 1955a). Operating temperature is probably below
200° C, and operating pressure is probably greater than 8 atmospheres. The
chlorinated salicylic acid is mixed into water and sodium hydroxide and treated
with dimethyl sulfate (U.S. Patent Office 1967a). The reaction is conducted initially
with refrigeration to retard the otherwise violent reaction; the mixture is then
heated for a few hours at reflux temperature (slightly above 100° C).


On completion of the reaction, the mixture is acidified with hydrochloric acid.
Dicamba precipitates and is filtered from the mixture, rinsed with water, and dried.
Recrystallization from an organic solvent such as ether is possible, but probably is
not conducted in commercial practice.


Except for high temperature, all conditions necessary for formation of
chlorinated dioxins are present. It is likely that at high temperature dicamba would
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lose carbon dioxide in a reversal of the initial manufacturing reaction, and any
dioxins formed would not contain carboxyl groups.


Dicamba is reported to be made by Velsicol Chemical Corporation in
Beaumont, Texas, under the trade name Banvel (Stanford Research Institute
1978). It is commercially available in many formulated pesticide products.


Other Chlorophenol Derivatives—
Compounds other than the products listed above are also potential dioxin


sources, but are made and used in smaller volumes.
A compound with the trade name of lrgasan 85200 is used as a bacteriostat and a


preservative. Often described by the generic abbreviation TCS, it is an acid amide
derivative of a chlorinated salicylic acid, made by first reacting 2,4-dichlorophenol
with sodium hydroxide and carbon dioxide at high pressure, then reacting the
resulting intermediate with 3,4-dichloroaniline (U.S. Patent Office 1955a).


The germicide lrgasan DP-300 is a predioxin that was once sold in this country
by Ciba-Geigy Corporation. As outlined in Section 2, it was used in some of the
research of chlorinated dioxin chemistry, and dioxins were formed readily on
heating of this compound. Its chemical formula is as follows:


CI CI


This compound is a derivative of 2,4-dichlorophenol, although the process of
manufacture has not been reported.


The formulation called Dowlap was once used in the Great Lakes to control the
sea lamprey, an eel-like fish. The active ingredient of the formulation was 3,4,6-
trichloro-2-nitrophenol, whose chemical formula is as follows:


CI


CI


CI


This compound was made by direct nitration of 2,4,5-trichlorophenol using
concentrated nitric acid in a solvent of glacial acetic acid (Merck Index 1978).


A dye assistant chemical for use with polyester fibers was once made with the
trade name Tyrene (Merck Index 1978). Its chemical name is 2,4,6-trichloroanisole
or 2,4,6-trichloromethoxybenzene, with a structural formula as follows:


C I


C I


0 -CH3


C I


It was probably made by acylation of 2,4,6-trichlorophenol with dimethyl sulfate.
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Dioxins in Chlorophenol Production Wastes
Although the dioxin content of many products containing chlorophenols or


their derivatives has been reported in the literature, little information is available
on dioxins in the industrial wastes created by chlorophenol manufacture. One
unpublished report (U.S. Environmental Protection Agency 1978d) describes
analysis for dioxins in 20 samples of liquid wastes from plants manufacturing
trichlorophenol, pentachlorophenol, and hexachlorophene. The limit of detection
was 0.1 ppm. No TCDD's were detected in any of the samples. Hexa-, hepta-, and
octachlorodioxins were found in the pentachlorophenol wastes. The report does
not indicate clearly whether any of the higher chlorodioxins were found in the
hexachlorophene wastes.


Considerations of solubility and volatility suggest that large concentrations of
dioxins will be found in the still bottom wastes from 2,4,5-TCP manufacture.
Direct analytical evidence to this effect, though limited, is affirmative. Waste oils
identified as early 1970 still residues from a former 2,4,5-TCP manufacturing plant
in Verona, Missouri, have been analyzed and reported to contain ppm quantities of
2,3,7,8-TCDD (Johnson 1971; Commoner and Scott I 976a). A toluene still bottom
waste taken from Transvaal's plant in Jacksonville, Arkansas, has recently been
found to contain 40 ppm of TCDD's (Watkins 1979; also see Section 4 of this
report).


The effect of biological treatment on removal of dioxins from liquid industrial
wastes is not known. In 1978, the Dow Chemical Company reported that no
2,3,7,8-TCDD could be detected in 13 of 14 grab and composite samples from the
secondary and tertiary outfall of its manufacturing plant, which produces large
quantities of 2,4,5-TCP, 2,4,5-T, and other chlorophenolic compounds; one
sample was questionable. The reported level of detection ranged from 1 to 8 ppt.
No information is given on the dioxin content of the untreated waste stream or on
the treatment methods.


Apparently it has been common practice for chemical manufacturers to dispose
of dioxin-contaminated wastes or other toxic chemical wastes by landfill. Either
liquid or solid forms of the wastes are placed in drums and stored or buried. Dioxin
wastes disposed of in this manner would be expected to be quite concentrated.
Recently ppt to ppb levels of TCDD's were reported in environmental samples
from two landfills in Niagara Falls, New York (Chemical Week 1979). Hooker
Chemical reportedly has dumped a total of 3700 tons of 2,4,5-trichlorophenol
wastes over the past 45 years in these two dumps (Hyde Park and Love Canal) and
in one other disposal site on the company's Niagara Falls property. The report
estimated that the wastes buried in these landfills could contain over 100 pounds of
TCD D's.


At the Transvaal pesticide plant in Jacksonville, Arkansas, more than 3000
barrels of dioxin-contaminated wastes are stored on the plant property (Fadiman
1979). The total quantity of TCDD present in the wastes has not been estimated.


No other known information describes the quantities of dioxins that might be
buried elsewhere in the United States. In an effort to identify areas where landfills
are most likely to contain large dioxin wastes, Figure 33 illustrates the locations
where chlorophenols and their derivatives are now or were formerly produced. A
list of these locations is presented in Table 19; note that this list does not include
locations of the many companies that are believed only to formulate or otherwise
merchandise the chlorophenols or their derivatives.


A detailed discussion of the methods used for disposal of dioxins is presented in
Section 8. Additional information related to the environmental effects of dioxin
disposal is presented in the subsection on Water Transport in Section 7.


HEXACHLOROBENZENE
In 1974, a technical paper reported the presence of OCDD in samples of


commercial hexachlorobenzene (Villaneuva et al. 1974). Three samples were
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1. Philadelphia, PA 17 Sauget, IL
2. San Mateo, CA 18 Chicago, IL
3. Portland, OR 19. Kansas City, KS
4. Cleveland, OH 20. Verona, MO
5. Midland, MI 21. Tacoma, WA
6. Tuscaloosa, AL 22. St. Paul, MN
7. Linden, NJ 23. St Joseph, MO
8. Clifton, NJ 24. Chicago Heights, IL
9. Naperville, IL 25. Nitro, WV


10. Jacksonville, AR 26 Ambler, PA
11 Springfield, MO 27 Fremont, CA
12 Niagara Falls, NY 28. Port Neches, TX
13. Dover, OH 29. St. Louis, MO
14. Shenandoah, IA 30. Wichita, KS
15. Rahway, NJ 31 Orlando, FL
16. Whiteford, MD


Figure 33. Locations of current and former producers
of chlorophenols and their derivatives.
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TABLE 19. LOCATIONS OF CURRENT AND FORMER PRODUCERS OF
CHLOROPHENOLS AND THEIR DERIVATIVESa


Producer
	


Location	 Chemical Type


Alco Chemical Corp.	 Philadelphia, PA


J. H. Baxter and Company	 San Mateo, CA


Chempar	 Portland, OR


Diamond Shamrock Corp.	 Cleveland, OH


Dow Chemical Company	 Midland, MI


2,4-D


PCP


2,4,5-T


2,4-D


2,4,5-TCP


2,4,5-T


2,4-D


2,4,5-TCP


2,4,6-TCP


2,3,4,6-Tetrachlorophenol


2,4-D


2,4,5-T


Silvex


Ronnel


Erbon


DMPA


Fallek-Lankro Corp.	 Tuscaloosa, AL	 2,4-D


GAF	 Linden, NJ	 2,4-D


Givaudan Corporation,	 Clifton, NJ	 Hexachlorophene


Chemicals Division


Guth Corp.	 Naperville, IL	 2,4-D


Hercules, Inc. b 	Jacksonville, AR
	


2,4-D
Silvex


2,4,5-TCP


Hoffman-Taft, Inc.	 Springfield, MO	 2,4,5-T


Hooker Chemical Corp.	 Niagara Falls, NY	 2,4,5-TCP


Occidental Petroleum Corp.,


subsidiary


ICC Industries, Inc., Dover	 Dover, OH	 PCP


Chemical Corp., subsidiary


Imperial, Inc.	 Shenandoah, IA
	


2,4-D


Merck and Co , Inc.	 Rahway, NJ
	


2,4,5-TCP


Miller Chemicals,	 Whiteford, MD
	


2,4-D


Alco Steel subsidiary


(continued)
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TABLE 19. (continued)


Producer
	


Location
	


Chemical Type


Monsanto Company


Monsanto Industrial


Chemicals Company


Nalco Chemical Co.


Sauget, IL


Chicago, IL


PCP


2,4,5-T


2,4-D


PCP


2,4,5-TCP


North American Phillips Corp.,


Thompson-Hayward Chemical


Co., subsidiary


North Eastern Pharmaceuticals


PBI-Gordon Corporation'


Private Brands, Inc.'


Reichhold Chemicals, Inc.


Kansas City, KS


Verona, MO


Kansas City, KS


Kansas City, KS


Tacoma, WA


2,4-D


2,4,5-T


Silvex


2,4,5-TCP


2,4-D


2,4,5-T


2,4-D


2,4,5-T


PCP


Rhodia, Inc.	 Portland, OR
	


2,4-D
Agricultural Division


	
St. Paul, MN
	


2,4-DB
St. Joseph, MO


Riverdale Chemical Co.


Roberts Chemicals, Inc


Rorer-Amchem


Amchem Products, Inc ,
Division d


Sanford Chemicals


Thompson Chemicals


Chicago Heights, IL


Nitro, WV


Ambler, PA


Fremont, CA


St. Joseph, MO


Port Neches, TX


St. Louis, MO


2,4-D


2,4,5-T


Silvex


2,4,6-TCP


2,4,5-T


2,4-D


2,3,4,6-Tetrachlorophenol
PCP


2,4,5-T


2,4-D


Union Carbide Corp.	 Ambler, PA
	


2,4-D
Agricultural Products Division Fremont, CA


	
2,4,5-T


Amchem Products, Inc., 	 St. Joseph, MO
subsidiaryd


Vertac, Inc
	


Jacksonville, AR
	


2,4,5-TCP
Transvaal, Inc.,	 2,4-D
subsidiaryb 	2,4,5-T


Silvex


(continued)
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TABLE 19. (continued)


Producer
	


Location	 Chemical Type


Vulcan Materials Co.	 Wichita, KS	 PCP
Chemicals Division


Woodbury	 Orlando, FL	 2,4 - D


Comutrix subsidiary


a—Sources Stanford Research Institute Directory of Chemical Producers, United States 1976,
1977, 1978, and 1979. U S. Tariff Commission. Synthetic Organic Chemicals, United States
Production and Sales 1968 U S. International Trade Commission Synthetic Organic Chem-
icals, United States Production and Sales 1974, 1976, 1977, and 1978


b—Hercules, Inc , was a former owner of the Jacksonville, AR, facility now owned by Vertac, Inc
c—Private Brands, Inc., is believed to be a former owner of the Kansas City, KS, facility now owned


by 1'81-Gordon Corp
d—Former Rorer-Amchem facilities in Ambler, PA, Fremont, CA; and St Joseph, MO, are now


owned by Union Carbide Corp


analyzed, two of which contained OCDD in concentrations of 0.05 and 211.9 ppm.
All three contained octachlorodibenzofuran (OCDF) in concentrations of 0.34,
2.33, and 58.3 ppm. One sample contained a trace amount of
heptachlorodibenzofuran. It was established that the principal impurity in these
samples was pentachlorobenzene in amounts ranging from 0.02 percent to 8.1
percent. When the samples were examined qualitatively, I 1 other impurities having
polychlorinated ring-type structures were identified:


Octachlorobiphenyl


Decachlorobiphenyl
1-Pentachloropheny1-1,2,3-dichloroethylene


Decachlorobiphenyl


Octachlorobiphenylene
Octachloro-1, I -bicyclopentadienylidene
Hexachlorocyclopentadiene


Nonachlorobiphenyl
Decachlorobiphenyl
Pentachloroiodobenzene
Heptachloropilium


It is significant that this list includes no phenolic compounds and no predioxins or
isopredioxins. In fact, the only compounds in these samples that contain oxygen
are dioxins and dibenzofurans.


Uses


Hexachlorobenzene is a registered pesticide formerly used to control a fungus
infection of wheat. It is also a waste byproduct from manufacturing plants that
produce chlorinated hydrocarbon solvents and pesticides (Villaneuva 1974; U.S.
Environmental Protection Agency 1978g). It can be used as a raw material in the
manufacture of pentachlorophenol, but is not so used in this country.


Hexachlorobenzene is not the same compound as benzene hexachloride. The
empiric formula of hexachlorobenzene (HCB) is C 6 C1 6, and its structure is that of
benzene in which all of the hydrogen atoms have been replaced with chlorine.
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+ Cl2
U.V. LIGHT


BENZENE


Benzene hexachloride (BHC) is the common name of hexachlorocyclohexane. Its
empiric formula is C 6 H 6 C1 6 , and its structure results from direct addition of
chlorine to benzene rather than from replacement of hydrogen. One stereoisomer
of BHC, the gamma form, is a powerful insecticide, and its use in this country is
severely restricted. It is still made, however, because BHC is an intermediate in the
most common synthesis method of producing HCB.


Manufacture


In the manufacture of HCB, the first step is a photochlorination, in which
chlorine gas is bubbled through benzene (Wertheim 1939; U.S. Patent Office
1955b). This occurs in a specialized reaction vessel fitted with a strong source of
ultraviolet light. In a low-temperature reaction, the light catalyzes the conversion
of approximately 25 percent of the benzene into a mixture of BHC isomers. This
mixture is "crude" BHC, consisting of about 65 percent of the alpha isomer, 10
percent beta, 13 percent gamma, 8 percent delta, and 4 percent epsilon. It is
separated by distilling off most of the excess benzene for recycle and then filtering
the BHC crystals from the mixture.


All stereoisomers of BHC are equally suitable for the manufacture of HCB. The
continuation of the process consists of mixing BHC with chlorosulfonic acid or
sulfuryl chloride and holding the mixture at approximately 200° C for several
hours (U.S. Patent Office 1957a). This step removes the hydrogen from BHC and
thereby restores the unsaturated benzene ring. When the mixture is cooled, HCB
precipitates and is separated by filtration, rinsed with water, dried, and packaged.
The following shows the overall chemical reactions of the process.


CI H
CI


CI


CI
CI


H CI
BHC


CISO3H


CI


CI


CI


CI	 + HCI
+ H20


CI + SO2


CI


HEXACHLOROBENZENE 


Descriptions of these process steps provide no indication that dioxins are
formed. The raw materials are benzene, chlorine, and chlorosulfonic acid, none of
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which are likely sources of dioxins. The only reactant that could contribute the
oxygen needed to complete the dioxin ring is chlorosulfonic acid, but in this
compound the oxygen is tightly bound in a linkage with sulfur.


There is, however, a supplemental process that contributes other chemicals that
may lead to dioxin formation. This extra step may be conducted at some plants, or
may have been conducted in earlier years. If a market exists for the sale of gamma-
BHC as an insecticide, this material is extracted from the mixture of crude BHC
and benzene after most of the excess benzene has been distilled off for recycle. To
this concentrated solution, water is added, along with other chemicals. The
objective is to form an emulsion that will entrain part of the BHC. The solution is
then filtered; the emulsion passes through the filter, while the solids that were not
emulsified are captured. Since gamma-BHC accumulates preferentially in the
emulsion, the solids from this first filtration are used for H CB manufacture and the
filtrate is treated with salt to break the emulsion and then refiltered. The second
crop of solids contains up to three times as much gamma-BHC as the crude product
and is dried and sold separately (U.S. Patent Office 1955b).


As indicated by the process patent, chemicals added during this supplemental
step include a wide range of organic detergents and solvents, but none of those
listed are phenolic or have been shown to create dioxins. Detergents of the anionic
type are preferred, especially salts of sulfonated succinic esters, although any of the
common surface-active agents are suitable. Supplemental solvents may not be
employed, since benzene alone is said to be preferred, but other suitable solvents
include dioxanes, any of the aliphatic substituted benzenes, any of the common
chlorinated paraffin hydrocarbons, kerosenes, and ethyl ether. Dioxane is the one
compound listed that might contribute to dioxin formation, although the reaction
is not reported in published literature.


Production


Current information on the volume or production of hexachlorobenzene is
uncertain. Annual production estimates range from 420,000 to 700,000 pounds.
Stauffer was the only reported domestic producer in 1974; Dover Chemical
Company of Niagara Falls, New York, was the only reported producer in 1977
(U.S. Environmental Protection Agency 1978g). Dioxins have not been reported in
any other chlorobenzene compounds.


OTHER PHENOLIC COMPOUNDS WITH DIOXIN-FORMING
POTENTIAL


Several compounds with a phenol nucleus that do not contain chlorine are now
being manufactured or were manufactured at one time. Four such compounds or
classes of compounds are examined for their dioxin-forming potential in this
section. (See also Table 7, page 38)


Brominated Phenols


Three brominated phenolic compounds were once manufactured, and may still
be. Because brominated dioxins have been made in laboratory experiments, they
may be created during the manufacture of these compounds.


Published data describe the production method for tetra-bromo-cresol, which is
made by direct bromination of o-cresol in a solvent of carbon tetrachloride with
aluminum and iron powders as catalysts (U.S. Patent Office 1943). The following
reaction is conducted at room temperature, and it requires about 24 hours to
complete a batch.
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CH3


OH


Br2


OH


HBr


Br


0-CRESOL TETRABROM0-0-CRESOL      


When the reaction is complete, the mixture is heated to about 80° C to drive off the


carbon tetrachloride solvent and excess bromine. The residue is mixed with dilute


hydrochloric acid to form a slurry, which is then filtered. The resulting solids are


washed with water, dried, and packaged. Yield is about 95 percent.


It is possible to recrystallize this product to separate nonphenolic impurities by


dissolving the crude product in sodium hydroxide solution, filtering out insolubles,


neutralizing the mixture with hydrochloric acid, and refiltering. This step may or


may not be conducted in commercial practice.


Two other brominated phenolic compounds are believed to be made by


essentially the same process. Structural formulas are as follows:


B 


H3C


Br


2,4,6-TRIBROMOPHENOL 2,4,6 - TRIBROMO -M - CRESOL  


Almost all brominations of organic compounds are low-temperature processes


because bromine is readily vaporized and would be driven from the reaction vessels


at high temperatures. A metallic catalyst is needed to activate the diatomic liquid


bromine, and a volatile solvent is usually employed to maintain all reactants in the


liquid state.


Because the temperature during manufacture of these compounds does not


usually exceed 80° C except at the surface of heating coils, dioxin formation would
not be expected. If dioxin contamination enters with the raw materials, brominated


dioxins likely would appear in the crude product. If the product is recrystallized,


the dioxins could be constituents of a waste sludge.


The literature mentions dioxins that are both brominated and methylated (see


Table 5). By the known process of dioxin formation, 2,4,6-tribromo-m-cresol
would be expected to form several dimethyltetrabromodioxins, and other cresols


would also, in theory, form dimethyl dioxins.


O-Nitrophenol
There is no direct utilization of o-nitrophenol as a completed chemical. It is a


chemical synthesis intermediate, although it has fewer uses than p-nitrophenol.
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CI	 OH
+ NaOH	 + NaCI


NO2
	 NO2


The manufacture of o-nitrophenol is a hydrolysis of o-nitrochlorobenzene with
sodium hydroxide in a process essentially identical to the hydrolysis method of
chlorophenol production. The chemical reaction is as follows:


Although the operating conditions of this reaction are not known, conditions of
temperature are probably mild. In nitrochlorobenzenes, the chlorine atom is
weakly attached, especially when the substituents are in the ortho position. The
chlorine atom behaves like that of an alkyl halide and is readily replaced. In
contrast, the nitro group is very strongly attached and its replacement is difficult
(Wertheim 1939).


Unsubstituted dioxin would be created if a further reaction did occur to remove
the nitrate group by the following theoretical reaction:


OH 02N


NO2 HO


NaOH
+ 2NaNO2 


This reaction is possible, and o-nitrophenol may be a source of dioxin
contamination.


This compound is manufactured by the Monsanto Company, Sauget, Illinois.


Salicylic Acid


Salicylic acid is an important chemical synthesis intermediate used to make dyes,
flavoring chemicals, and pharmaceutical compounds such as aspirin.
Unsubstituted dioxin may be present, but has not been reported. Salicylic acid is
made by a high-pressure reaction between phenol and carbon dioxide in the
presence of sodium hydroxide; this reaction is known as the Kolbe-Schmitt
reaction.


OH
	


OH


+ CO2
NaOH


COOH


Operating temperature is about 150° C. Higher temperatures are avoided to
prevent a side reaction that forms p-hydroxybenzoic acid.


This process includes some of the conditions needed to produce unsubstituted
dioxin, but not all of them. The hypothesis of possible dioxin formation is
strengthened, however, by observations of products created by thermal
decomposition of salicylic acid. When heated strongly, it decomposes primarily
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into phenol and carbon dioxide, but also into smaller amounts of phenyl salicylate,
which in turn condenses to xanthone:


Since the ortho carbon is held weakly in the salicylic acid molecule, and since the
triple-ring xanthone structure has been identified, the formation of dioxins may
also be possible, especially if oxygen is present.


Both salicylic acid and xanthone are widely distributed in nature. Salicylic esters
are responsible for some plant fragrances, and xanthone is a yellow pigment in
flowers.


Salicylic acid is manufactured by four companies in this country:


Dow Chemical Company—Midland, Michigan
Monsanto Company—St. Louis, Missouri


Hilton-Davis Chemical Company—Cincinnati, Ohio
Tenneco Chemicals, Inc.—Garfield, New Jersey


The combined capacity of these four plants is 24 million kilograms annually.


Aminophenols


The o-aminophenols could conceivably form dioxins through condensation with
loss of ammonia. These are not high-volume chemicals and are not known to be
made with halogen substituents. A class of related compounds is used in much
larger quantity; these are the derivatives of o-anisidine (methoxyaminobenzene),
which in several forms are important dye intermediate chemicals. These might
condense in appropriate environments into the dioxin structure through loss of
methylamine. The environments would probably be acidic:


2 + 2 NH2CH3


Although this reaction is possible, it is unlikely because the amine group is tightly
bound to the benzene ring. Aminophenols or similar compounds are not likely
sources of dioxin contamination.


DIOXINS IN PARTICULATE AIR EMISSIONS
FROM COMBUSTION SOURCES


Recent reports by chemists at the Dow Chemical Company maintain that dioxin
formation is a natural consequence of combustion (Dow 1978). There are
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numerous naturally occurring compounds that could, during the complex process
of combustion, serve as precursors of dioxins. Combustion of these compounds in
the presence of chlorine-containing compounds (e.g., DDT or polyvinyl chloride)
could lead to the formation of chlorinated dioxins. Examples of such naturally
occurring "potential" dioxin precursors are given below.


Catechol (22) occurs in nature as the product of phenol biodegradation and as a
major product of tannin pyrolysis (Wertheim 1939). Guaiacol (23) occurs as the
major phenolic component in several hardwood trees and is also prepared
synthetically for use as an ingredient in cough syrups (Merck 1978; U.S. EPA Draft
1979). Adrenaline (24) is a naturally occurring mammalian hormone and is also
prepared synthetically for use in many drug formulations (U.S. EPA Draft 1979).
Other naturally occurring compounds that contain the orthohydroxy or alkoxy
groups include vanillin (25), which is the flavoring ingredient in vanilla extract;
urushiol (26), a mixture of compounds that are the toxic constituents of poison ivy;
eugenol (27), the pungent principle of cloves; capsaicin (28) the pungent principle
of various peppers; and safrole (29), the major volatile constituent of sassafras.


CHO
	


OH
	


OH
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Among many plant alkaloids that include the structure are reserpine (30), glaucine
(31), and colchicine (32). Other potential dioxin precursors are found in the
fomecin (33) series of antibiotics, produced by a fungus, and also in one of the
active ingredients of creosote.


A constituent of animal urine is 4-hydroxy-3-methoxymandelic acid (Merck
Index 1978). Since the structure is so common in living organisms, it is also often
used in synthetic medicinal compounds, including phenisonone, isoproterenol,
estil (an anaesthetic), methocarbanol, and the high-volume drugs guaifenesin and
methyldopa (U.S. Environmental Protection Agency 1979).


CH3 CH3O


CH3O


30
	


31


RESERPINE
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OCH3
32
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33
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At least one natural compound may be by itself a precursor for a chlorinated
dioxin. A microorganism species creates a defensive chemical known as
drosophyllin A (34), (p-methoxytetrachlorophenol) (Merck Index 1978). In theory
it could, when heated, form a substituted hydroxy or methoxy chlorinated dioxin,
one possibility of which is:


CI


CH3O


34


OROSOPHYLLIN A
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Several reports describe the occurrence of dioxins in fly ash and flue gases from
municipal incinerators and industrial heating facilities. In 1977, analysis of samples
of fly ash from three municipal incinerators in the Netherlands showed 17 different
dioxins (5 TCDD's, 5 penta-CDD's, 4 hexa-CDD's, 2 hepta-CDD's, and OCDD)
(Olie, Vermeulen, and Hutzinger 1977). Although the specific number of isomers
was not stated, the same dioxins were found in flue gas from one of the incinerators.
In addition, large amounts of di-, tri-, and tetrachlorophenols were found in flue
gases, and high levels of chlorobenzenes, especially hexachlorobenzene, were
detected in all fly ash samples.


Another team of investigators reported finding the same dioxins in Switzerland
(Buser and Bosshardt 1978). This study quantitatively determined that the total
amount of polychlorinated dibenzo-p-dioxins in the fly ash from a Swiss municipal
incinerator and industrial heating facility were 0.2 ppm and 0.6 ppm, respectively.
High-resolution gas chromatography was then used to identify 33 specific dioxin
isomers found in the fly ash samples. The dioxin isomers known to be most toxic,
which are 2,3,7,8-TCDD, 1,2,3,7,8-penta-CDD, 1,2,3,6,7,8- and 1,2,3,7,8,9-hexa-
CD D, were only minor constituents of the total dioxins found.


Later in 1978, researchers at Dow Chemical Company reported finding ppb
levels of chlorinated dioxins in particulate matter from air emissions of two
industrial refuse incinerators, a fossil-fueled powerhouse, and other combustion
sources such as gasoline and diesel autos and trucks, two fireplaces, a charcoal grill,
and cigarettes. (See Table 20.) All of these sources are believed to be located on or
near the Dow facilities in Midland, Michigan. Tetra-, hexa-, hepta-, and
octachlorodioxins were found. Concentrations of 2,3,7,8-TCDD were minor
relative to concentrations of other dioxins. Dow concluded from the study that
their Midland facility was not a measurable source of the dioxins found in fish from
nearby rivers, and that, in fact, chlorinated di benzo-p-dioxins may be ubiquitous in
combustion processes. A preliminary data analysis by the EPA does not entirely
agree with Dow's conclusions. The EPA continues to believe that Dow's Midland
plant is the major and possibly the only source of the dioxins contaminating fish in
nearby rivers. The EPA has asked Dow for further clarification of the company's
findings and analytical methods (Merenda 1979).


In contrast to the Dow finding of 38 ppb TCDD's in powerhouse emissions,
Kimble and Gross (1980) report finding no TCDD's in fly ash from a typical
commercial coal-fired power plant in California; the detection limit was 1.2 ppt.
Crummett of Dow Chemical Company asserts that these studies could not have
found 2,3,7,8-TCDD to be present because the solvents used for the extraction
techniques in preparation for the analytical analysis were not appropriate.


In 1980 Wright State University chemists analyzed emissions from a U.S.
municipal incinerator for chlorodioxins (Tiernan and Taylor 1980). TCDD's were
detected in all seven samples. Isomer-specific analyses indicate that 2,3,7,8-TCDD
is a minor product, and evidence was obtained for the presence of 1,3,6,8-, 1,3,7,9-,
1,3,7,8-, 1,3,6,7-, and at least six other TCDD isomers.


The formation of dioxins from the thermal decomposition of chlorophenols
and their salts (chlorophenates) is well documented. In 1971, Milne reported
finding no evidence of formation of lower chlorinated dioxins from the thermal
decomposition of dichlorophenols; all six dichlorophenol isomers were studied.
However, Aniline (1973) found that pyrolysis of 2,3,4,6-tetrachlorophenate
produced two hexa-CDD isomers. Later, Stehl et al. (1973) found that burning
paper treated with sodium pentachlorophenate produced OCDD, but burning
either wood or paper treated with pentachlorophenol did not produce the dioxin.
In 1975, a series of pyrolysis experiments was conducted with 2,3,4-, 2,3,5-, 2,4,5-
and 2,3,6-tri, 2,3,4,5-, 2,3,5,6- and 2,3,4,6-tetra, and pentachlorophenates to obtain
samples of many tetra-, penta-, hexa-, and octa-CDD's for study (Buser 1975). In
1977, 2,3,7,8-TCDD was found as a combustion product of many 2,4,5-trichioro-
phenoxy compounds, but the amount of this dioxin was very small relative to the


125







TABLE 20. DIOXINS IN SELECTED SAM PLESa
(ppb except as noted)


Source


TCDD's


Hexa-CDD's Hepta-CDD's OCDD2,3,7,8-TCDD
Other


TCDD isomers


Soil inside plant


Dust samples from Dow


Research Building


0.3-100


0.7-2.6


0.8-18


0.5-2.3


7-280


9-35


70-3200


140-1200


490-20,500


650-7500


Soil and dust from 0.03-0.04 0 09-0.4 0.3-3.9 0 4-31
Midland and metro areas


Soil and dust from


major metro area


0.005-0.03 0.02-0.14 0.10-3.3 0.35-22


Soil and dust from


urban area


none	 none 0.03-1.2 0.035-1.6 0.05-2 0


Soil and dust from
rural area


none	 none none 0 02-0.05 0.10-0.35


Dow stationary tar


incinerator particulates


none	 none 1-20 27-160 190-440


Dow rotary kiln incinerator


with supplementary fuel


none	 none 1.4-5.0 4-110 9-950


(continued)







TABLE 20. (continued)


TCDD's


Other
Source
	


2,3,7,8-TCDD TCDD isomers	 Hexa-CDD's	 Hepta-CDD's	 OCDD


Dow rotary kiln incinerator
	


110-8200	 1800-12,000	 1300-65,000	 2000-510,000	 3000-810,000


without supplementary fuel


Dow powerhouse fired with	 none	 38	 2	 4	 24


fuel oil/coal


Automobiles


catalytic - carbon	 none	 0.1	 0.5-2.0	 2-14	 8-72


—	 catalytic - rust	 0.4	 4 0	 0.7	 3	 28


J noncatalytic	 none	 4.0	 none	 3	 10-16
diesel trucks	 3 0	 20.0	 4-37	 35-110	 190-280


Fireplaces (scrapings)	 0 1	 0.27	 0.23-3.4	 0.67-16	 0B9-25


Cigarettes (tars)	 none	 none	 4.2-8.0	 8.5-9 0	 18-50


Charcoal-grilled steaks	 none	 none	 none	 3-7	 5-29


Residential electrostatic	 0 6	 0 40	 34	 430	 1300
precipitator


Particulates from rotary kiln	 46	 200	 970	 1200
scrubber water with


supplemental fuel


without supplemental fuel	 2500	 3400	 26,000	 42,000


(continued)







TABLE 20. (continued)


TCDD's


Source
Other


2,3,7,8-TCDD TCDD isomers	 Hexa-CDD's	 Hepta-CDD's	 OCDD


Filtered scrubber water 0 0028 0.005 0.024 0 026


Cooling tower residues 1.6-6.0 10 12-25 56-119


Sewer waters before treatment
(concentration - ppt)


1-4 N A. b N A b 3-1500


a—Source Dow Chemical Company 1978
b—N A = not applicable







OH


2
H C CH3      


amount of the 2,4,5-trichlorophenoxy compound that was burned (Stehl and
Lamparski 1977). Results of the study showed that only 1.2 x 10 -5 to 5 x 10-5
percent by weight of the 2,4,5-trichlorophenoxy species was converted to 2,3,7,8-
TCDD by combustion.


The origin of the dioxins in airborne particulates from combustion is not yet
clarified. Rappe et al. (1978) suggest that polychlorinated dibenzo-p-dioxins can be
formed during combustion by dimerization of chlorophenates, by dechlorination
of more chlorinated polychlorinated dibenzo-p-dioxins, and by cyclization of
predioxins. Dow Chemical Company (1978) suggests that because of the complex
nature of the materials being burned and the complex chemistries of fire, the
formation of chlorinated dioxins occurs in all combustion processes, i.e., that the
formation is not necessarily limited to combustion in the presence of
chlorophenates or chlorophenols. The presence of biosynthesized compounds with
characteristics of dioxin precursors may give some credence to this contention.


An alternative explanation for the observed presence of dioxins in the fly ash of
refuse incinerators is that the dioxins enter intact as contaminants of the wastes
being burned. For example, silvex-treated grass clippings, sawdust or other wastes
from PCP-treated wood (landscape timber, railroad ties), and "empty" PCP,
silvex, or other pesticide containers from home or industrial use might be direct
sources of the dioxins detected in municipal incinerator fly ash. If this were the
case, seasonal variations in fly ash dioxin content would be expected, with larger
amounts in spring and summer.


DIOXINS IN PLASTIC
In 1965, it was reported that dioxin is an impurity in the preparation of


polyphenylene ethers (Cox, Wright, and Wright 1965). No reports further
substantiating this finding are known. "PPO"is a trademark of General Electric
Company for a polyphenylene thermoplastic derived from 2,6-dimethylphenol
(Hawley 1971). The dioxin configuration one would expect from condensation of
the dimethylphenol is as follows:


CH3


+ 2 CH4


2,6-DIMETHYLPHENOL 1,6-DIMETHYLDIBENZO-P-DIOXIN  


Because PPO is highly resistant to acids, bases, detergents, and hydrolysis, it
may be used in hospital and laboratory equipment, and in pump housings,
impellers, pipes, valves, and fittings in the chemical and food industries.


DIOXINS PRODUCED FOR RESEARCH PURPOSES
Many investigators have reported the sources of purified dioxin standards used


in their studies. Some of these dioxin sources and the names of the dioxins provided
are listed in Table 21.


In addition to these, Dow Chemical Company has recently published methods
for preparing all of the TCDD isomers (Nestrick, Lamparski, and Stehl 1979).
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TABLE 21. SOURCES OF PURIFIED DIOXIN SAMPLES FOR RESEARCH


Source
	


Dioxin provided
	


Reference


Givaudan Ltd.


Dubendorf, Switzerland


Dr. K Anderson
University of Umea,
Sweden


Dr. C. A. Nilsson
University of Umea,
Sweden


Stickstoffwerke
Linz, Austria


Dr. David Firestone
Food and Drug
Administration
Washington, DC, U S.A.


Dow Chemical Company
Midland, MI, U.S.A.


ITT Research Institute
Chicago, IL, U.S.A


A. E Pohland
Food and Drug
Administration
Washington, DC, U.S.A.


A. Poland
McArdle Laboratory
for Cancer Research
University of Wisconsin
Madison, WI, U.S.A.


Dow Chemical Company
Midland, MI, U.S.A.


2-mono-CDD


2,3-di-COD


2,7-di-CDD


2,8-di-CDD


1,2,4-tri-CDD


1,3,7-tri-CDD


2,3,7-tri-CDD


1,2,3,4-tetra-CDD


1,2,3,8-tetra-CDD
1,2,3,7-tetra-CDD


2,3,7,8-tetra-CDD


1,2,3,7,8-penta-CDD
1,2,4,7,8-penta-CDD
1,2,3,6,7,8-hexa-CDD
1,2,3,7,8,9-hexa-CDD


Unspecified dioxin
standards


1,2,4,6,7,9-hexa-CDD
1,2,3,6,7,9-hexa-CDD
1,2,3,6,7,8-hexa-CDD
1,2,3,7,8,9-hexa-CDD
1,2,3,4,6,7,9-hepta-CDD
1,2,3,4,6,7,8-hepta-CDD


2,3,7,8-TCDD
OCDD


' 4 C-TCDD


hexa-CDD
hepta-CDD
octa-CDD


Buser (1978)


Buser (1978)


Buser (1978)


Buser (1978)


Buser (1978)


Villanueva (1973)


Firestone (1977)


Firestone (1977)


O'Keefe et al. (1978)


C. D. Pfeiffer (1978)
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SUMMARY


In summary, dioxins can enter the environment in a variety of ways:
1. As contaminants in commercial chemical products whose normal processing


conditions generate the dioxins as byproducts. Previous subsections detail the
mechanisms by which this can occur in some of these commercial chemicals.


2. As contaminants in chemical processing under improperly controlled reaction
conditions (Rappe 1978). Thus, dioxins would be present in the wastes from
"bad batches." Chemical manufacture that might lead to dioxin presence
under such circumstances is also reviewed above.


3. As products of intentional dioxin preparations in the laboratory. Although
the quantities involved from such sources probably would not be large, the
concentrations would be high. Therefore any failure to practice proper
disposal could be serious because of the high toxicity and concentration
potential. Reported laboratory dioxin preparations are noted in Section 2.


4. As deliberate or unintentional products of reactions carried out by
uninformed or irresponsible persons. The hazards in such cases would be
enhanced because the dioxins formed would likely be subject to improper use
or disposal.


5. As products of combustion of general municipal, commercial, and industrial
wastes. Such wastes are likely to contain materials required for dioxin
formation. The chlorine content of municipal waste is relatively high because
of the widespread use of polyvinyl chloride and other chlorinated polymers.


6. As combustion products and residues from burning vegetation that has been
sprayed with chlorinated herbicides (and other pesticides). This potential
source is of two-fold interest. First, chemicals such as 2,4,5-T, 2,4-D, and
others noted in this section might be degraded to dioxins under relatively mild
combustion conditions (Buu-Hoi 1971). Second, formation of dioxins might
occur under combustion conditions, even from chemicals not directly related
to dioxins, such as many insecticides (DDT, aldrin, dieldrin, etc.).


7. As incidental products of fires in facilities such as chemical and pesticide
warehouses, farm buildings in which pesticides are stored, and facilities for
storage of chemically treated wood products such as lumber or poles (Buu-Hoi
1971).


8. As waste disposal byproducts of materials such as polychlorinated biphenyls
(PCB's). These materials have been used extensively in electrical transformers,
as heat transfer media, as lubricants, and in carbonless paper.


9. As derivative wastes from pentachlorophenol (PCP) and other wood-treating
agents. Agents used in the treatment of wood products are likely to remain
with the wood through its use cycle. Thus they are subjected to the same
extremes of exposure as the wood, including ultimately combustion, which
leads to dioxin formation (Buu-Hoi 1971).


10. As an unsuspected byproduct of the treatment of aromatic compounds under
oxidizing conditions at elevated temperature. Several industrial processes
involve the oxidation of benzene, toluene, and naphthalene under
"semicombustion" conditions. In light of such studies as that by Dow
Chemical Company (Rawls 1979) on combustion sources of dioxins, the
"tars" from these processes (often occurring in considerable quantities)
warrant further study.


11. As byproducts of miscellaneous chemical syntheses that may not be
commercially significant at this time. An example might be the detected
presence of 2,3,7,8-TCDD in chlorinated polyphenylene ethers (such as 21),
which can be produced from 2,4,5-trichlorophenol (Cox 1965).
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These polymers are not known to be of commercial significance, but serve as a
cautionary example.


12. As a result of the combustion of naturally occurring compounds.
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SECTION 4


ANALYTICAL METHOD FOR DIOXINS
IN INDUSTRIAL WASTES


INTRODUCTION
Most of the current technology for detection of TCDD's is based on gas


chromatography and/ or mass spectrometry. However, a variety of other less
specific techniques have been used, including ultraviolet spectroscopy (Pohland
and Yang 1972), electron spin resonance spectroscopy, and low-temperature
phosphorescence emission spectroscopy (Baughman 1974). None of these methods
provide both the high sensitivity and selectivity needed for analy isis of most
environmental samples.


A resin sorption technique using XAD-2 resin has achieved a detection limit of 1
ppt for TCDD's in water; because this technique required a large quantity of
sample for extraction, however, extension to other types of samples is unlikely
(Junk 1976).


Another technique uses PX21 powdered charcoal suspended on shredded
polyurethane foam as the sorbant (Huckins, Stalling, and Smith 1978). The
TCDD's were eluted from the charcoal column by use of a 50 percent solution of
toluene in benzene and finally were detected by electron-capture gas
chromatography. To enhance selectivity, an alumina column chromatography step
is usually included after elution from the charcoal column. The detection limit of
this method ranges from 10 to 100 ppb.


Thin-layer chromatography has also been used for the detection of TCDD's
(Williams and Blanchfield 1971). Two-dimensional development with two
different solvents is used to increase selectivity. The spot corresponding to 2,3,7,8-
TCDD is removed from the plate, extracted with benzene, and detected by
electron-capture gas chromatography. This method has achieved a detection limit
in the low ppm region.


Steam distillation has also been tried (Storherr 1971), but was suitable only for
levels of TCDD's in the range of 1 to 3 ppm and lacked the selectivity needed to
avoid interferences.


Recently, analytical methods involving chemical ionization mass spectrometry
with negative ions have been published. An early communication by Hunt and co-
workers (Hunt, Harvey, and Russel 1975) reported a signal-to-noise ratio of 50
from a 2-pg direct-probe insertion sample using oxygen as the reagent gas. A
sensitivity 25 times higher than the direct-probe insertion method is reported for
electron impact ionization. Hass et al. compare the relative sensitivities of various
chemical ionization modes, including those of positive-ion versus negative-ion
modes with methane, oxygen, and mixed methane/ oxygen as reagent gases (Hass
1978). Positive-ion chemical ionization affords the greater sensitivity, but does not
produce ions indicative of the molecular weight.


Since 1972 the personnel of the Brehm Laboratory of Wright State University
have been performing sensitive dioxin analyses under programs supported by
several agencies. In these investigations Brehm Laboratory has developed and
applied analytical methodology for the determination of TC DD's in many types of
samples, including herbicides, industrial chemicals, soils, water, air, biological
tissues and fluids (both human and other animal), and combustion products and
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related samples (Taylor et al. 1973; Taylor, Hughes, and Tiernan 1974a,b,c; Fee et
al. 1975; Hughes et al. 1975; Taylor, Tiernan, and Hughes 1974; Tiernan 1975a,b;
Tiernan, Taylor, and Hughes 1975; Taylor et al. 1975, 1976, 1977, 1979; Tiernan et
al. 1979; Erk, Taylor, and Tiernan 1979; Yelton, Taylor, and Tiernan 1977; Wright
State University 1976). The levels of TCDD's in these samples have ranged from
high parts per million (ppm) to low parts per trillion (ppt). A significant number of
samples examined have been found to contain detectable amounts of TCDD's. On
the basis of these findings many investigators believe that TCDD's may already be
widespread contaminants in the environment.


The analytical techniques applied by Brehm Laboratory in these earlier dioxin
programs have varied widely in terms of the complexity of equipment, sample
preparation, and the overall sensitivity and specificity of the procedures. It is now
apparent that a single basic technique, amenable to minor modifications, would be
desirable for the purpose of characterizing various types of chemical samples,
provided that such a technique could satisfy all the specified criteria for sensitivity,
specificity, and other analytical factors.


Sensitivity in the ppt range is required because of the potent toxicity of 2,3,7,8-
TCD D. The current detection capability is approaching 1 ppt in at least some
sample matrices and must be developed in others, particularly chemical process
wastes and sludges. Accuracy is also important in these determinations, owing to
current and potential regulatory actions that hinge on the analytical data.


In 1978 the Brehm Laboratory, in a subcontractual effort with Battelle
Columbus Laboratories, supported through a prime contract between Battelle and
the U.S. EPA, undertook development of new analytical techniques for use in
quantitating ppt levels of TCDD's in various chemical wastes. The goal in this work
was to develop a unified analytical approach to the handling of a variety of
chemical waste sample types and matrices.


The U.S. EPA supplied 17 test samples representing various types of chemical
wastes or residues generated during the manufacture of chloro phenols and related
chemicals. These samples were expected to contain TCDD's and were used in
methods development by the Brehm Laboratory analysts. Presented in this section
are the final results of this work. This section includes a background discussion of
various analytical approaches to the detection of TCDD's, the newly developed
and validated analytical method, a description of the procedures used in
development of the method, and the analytical data obtained in applying the
method to various industrial samples.


BASIC PRINCIPLES OF GAS CHROMATOGRAPHY, MASS
SPECTROMETRY, AND COMBINED SYSTEMS


Gas Chromatography (GC)
Gas chromatography is a special form of chromatography that is used to


separate the components of chemical mixtures. Several excellent references
describe the technique in detail (Dal Nogare and Juvet 1962; Littlewood 1970;
Jones 1970; Ambrose 1971). In gas chromatography the mobile phase is a gas and
the stationary phase is either a liquid or a solid, hence the terms gas-liquid
chromatography and gas-solid chromatography. Gas-liquid chromatography
entails the use of a separation device, which is a column containing the liquid phase
(typically a high-boiling organic silicone polymer) distributed on a highly inert
solid support. Figure 34 depicts a typical gas chromatograph.


The column is maintained in an oven, in which the temperature can be controlled
precisely; through the column is passed an inert, high-purity gas (e.g., helium),
called the carrier gas. The carrier gas is the mobile phase and the organic silicone
polymer is the liquid phase. Typically, the samples are introduced into the column
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Figure 34. Apparatus for gas chromatography.


in 0.1 to 10	 1 amounts with a microsyringe through an injection port, which is a
heated (100° to 250° C) inlet system equipped with a silicone septum. The sample is
vaporized immediately upon injection, and the inert carrier gas passing through the
injection port sweeps the volatilized, injected sample out of the injection port and
into the gas chromatographic column. The volatilized constituents of the sample
migrate through the column at varying rates because of variations in the physical
and chemical properties of each component, such as boiling point, absorptivity,
and solubility. The components are thus separated and emerge (elute) from the
column at different times. In some samples the components are highly similar and
are not effectively separated or may necessitate the use of extraordinary
chromatographic procedures. More commonly, however, the components of a
chemical mixture can readily be separated by fairly simple gas chromatographic
techniques.


As each separated component elutes from the gas chromatographic column, it is
detected by one or more of several types of detectors. Among the widely used
detectors are flame ionization, thermal conductivity, and electron capture
detectors. Other, more specific, types of detectors are also used in conjunction with
gas chromatography; in particular, the mass spectrometer has been used
extensively. A discussion of the principles of mass spectrometry follows.


Mass Spectrometry (MS)
Mass spectrometry is described in detail in several references (Beynon 1960;


McLafferty (ed.) 1963; Kiser 1965; Roboz 1968; McFadden 1973). Figure 35 is a
schematic diagram of a typical mass spectrometer; the principal components of
such a system are (1) an inlet system, (2) an ion source, (3) an accelerating system,
(4) an analyzer system, (5) a detector, and (6) a data acquisition system. The
functions of these components are described briefly.
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Figure 35. Schematic diagram of a Nier 60° sector mass spectrometer


The inlet system is the means of introducing the sample into the ion source of the
mass spectrometer. Inlet devices in common use include heated direct insertion
probes and heated gas inlet systems (batch inlets), which are coupled to the mass
spectrometer through a restricted fixed or variable orifice, often called a "leak." In
recent years the gas chromatograph has been used often to introduce the sample
and is coupled to the mass spectrometer—hence the term "coupled GC-MS."


Because the ion source, the accelerating lens system, the mass analyzer, and the
detector of the mass spectrometer are all maintained under vacuum by a pumping
system, the inlet system must admit the sample (and the carrier gas of a gas
chromatograph) into the spectrometer at such a rate that the pumping system
maintains the specified internal operating pressure of the instrument.


The ion source (shown schematically in Figure 36) is typically maintained at
pressures of 10-3 mm and lower (10 -6 mm) and at temperatures of 100° to
250° C. The source is the region in which ions are generated from the volatile
sample molecules admitted through the inlet system. The ionization of molecules in
the gas phase is effected by bombarding them with electrons emitted from a hot
metal wire or ribbon (the filament) and drawn through a set of slits for collection at
an anode or electron trap. The energy of the electrons is controlled by the potential
difference between the filament and the trap. As these energetic electrons either
strike or pass close to the sample molecules, ionization occurs, producing a
molecular ion that usually is fragmented further to yield other ions of smaller mass.
The ion source produces both positively charged and negatively charged ions, and
many mass spectrometers in use today are designed to detect both types.


The ions produced are electrically forced out of the ion source and into the
accelerating lens system, which generally imparts several kilovolts of energy to the
ions, which then enter the mass analyzer section.
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Figure 36. Electron-impact ion source and ion accelerating system.


Source: Merritt and Dean 1974.
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The purpose of the mass spectrometer analyzer is to separate the ions according
to their mass:charge ratios. Various types of analyzer systems are in use today, and
the type of analyzer usually provides the descriptive name for each mass
spectrometer system. Thus there are, for example, quadrupole mass spectrometers,
single-focusing magnetic deflection mass spectrometers, time-of-flight mass
spectrometers, and double-focusing mass spectrometers. Each of these systems is
characterized by a distinct mode of ion separation, and each provides different
capabilities.


The ability of a mass spectrometer to effect a separation of adjacent mass peaks
(that is, to resolve these peaks) depends upon the analyzer. Resolution is defined by
the equation, R = M/ A M, where M is the mass of the first peak in a doublet and
O M is the difference in the masses of the two peaks. An increase in the value of R
(denoting an increase in resolution) indicates an increase in the ability to
distinguish between very nearly identical masses. Of the several mass spectrometers
mentioned, the double-focusing type affords the greatest mass spectral resolution,
sometimes exceeding 100,000. At this degree of resolution, masses appearing at
m/ e 99,999 and m/ e 100,000 would be distinguishable. An instrument capable of
such high resolution is of course very complex and expensive and thus would be
used only when such high resolution is mandatory for effective analysis. In
contrast, a quadrupole mass spectrometer is much simpler to operate and less
expensive but can provide only low resolution (m/ Lm = 500 to 1000 typically).


Detection of the ions that have been separated is accomplished most often by use
of an electron multiplier, of which, again, various types are in use. An electron
multiplier produces current amplification of 10 3 to 108 with very low noise level
and with negligible time constant or signal broadening. The amplified analog signal
resulting from the ion impacting on the electron multiplier is finally routed to one
of several possible data acquisition devices; among those often used are the
oscillographic recorder, the analog recorder, a pulse counting device, or the digital
computer.


The data from a mass spectrometer consist, in the analog format, of a spectrum
of peaks (the mass spectrum). The position of each peak on the horizontal axis of a
graphic display indicates its m/ e ratio whereas the amplitude of each peak indicates
the number of ions (or abundance) of that m/ e. The data may also be displayed
digitally in tabular form.


If more than one compound enters the mass spectrometer at a given time, then
the masses detected are generally attributable to any or all of the compounds.
Because it is difficult, and sometimes impossible, to interpret the mass spectra
obtained for mixtures of organic compounds, there is great advantage in admitting
the compounds separately. Thus a gas chromatograph is used to introduce the
separated components of a mixture sequentially into the mass spectrometer. The
following is a simplified description of a coupled GC-MS system.


Gas Chromatography/Mass Spectrometry (GC -MS) Systems
In considering the coupling of the gas chromatograph to a mass spectrometer,


one should recall that the source, analyzer, and detector of the spectrometer are all
typically maintained at pressures below 10- 5 mm. Therefore, unless the mass
spectrometer is equipped with a very high-capacity pumping system, the gaseous
effluent from a gas chromatographic column cannot be admitted directly to the
mass spectrometer source because this would increase the pressure to a level that
would prevent satisfactory operation. Therefore, coupling is generally achieved by
use of an intermediate device to reduce the rate of flow of the sample and carrier gas
stream. For this purpose several types of devices (called "separators") are used to
achieve partial separation of the carrier gas (typically helium) from the gaseous
sample molecules. Among these devices are (1) a porous barrier or effluent splitter,
(2) a jet/ orifice separator, and (3) a molecular separator that includes a permeable
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membrane. Some gas chromatograph-mass spectrometer systems feature a direct
coupling of the gas chromatograph with the mass spectrometer by means of a very
high capacity pumping system.


A system that couples a chromatograph with a mass spectrometer is a very
powerful analytical tool, the only system that can provide definitive analysis of
complex chemical mixtures. The separation capabilities of the gas chromatograph
are complimented by the inherent specificity and sensitivity of the mass
spectrometer. During analysis of a complex mixture, the components are separated
gas chromatographically; each eluted component then passes through the interface
(separator) and into the mass spectrometer, which provides and records a mass
spectrum. Typically, the analysis of a mixture could yield several hundred mass
spectra, each containing 100 to 200 mass peaks. Therefore, the computer is an ideal
means of acquiring the mass spectra, reducing the data (converting the acquired
data to actual mass spectra by comparison with calibrated reference files), and
displaying the data. The minicomputer is an essential component of a modern GC-
MS system because the analyses generate-such sizable quantities of data. Use of a
minicomputer can afford other advantages; for example, the computer can be
programmed to control the mass spectrometer so that it monitors only selected
masses typical of the compounds of interest. The computer also can be
programmed to allow monitoring of different masses (corresponding to different
compounds) at different gas chromatographic retention times.


ANALYTICAL BACKGROUND
Analytical methods for detecting TCDD's in various types of samples involve


extensive sample preparation procedures followed by highly complex instrumental
analysis. This section discusses various approaches to the detection and
quantitative measurement of TCDD's, which had been used prior to the inception
of the present study in 1978.


Sample Preparation
Because TCDD's may be found in a variety of matrices, many different sample


extraction/ preparation methods have been developed. Although they differ in
complexity, most of these methods may be classified into two major categories:
first, those characterized by a highly basic extraction step, and second, those
involving only neutral extraction. The neutral extraction technique was developed
to preclude the possibility that treatment with a strong base might generate
compounds that could form chlorinated dioxins in the mass spectrometer.
Following extraction, the sample preparation steps are similar for both techniques,
differing only in the method of application and complexity. Both extraction
procedures are described in detail below.


Basic Extraction Method—


Historically, basic extraction methods were first developed for the
determination of TCDD's in environmental samples (Crummet and Stehl 1973;
Baughman and Meselson 1973a; Baughman and Meselson 1973b). Such sample
preparation techniques begin with digestion of a sample aliquot using alcohol and a
strong base. This is followed by a series of organic solvent extractions to separate
the TCDD's from the alkaline mixture. Solvents such as ethanol, hexane,
petroleum ether, and methylene chloride have been used, either singly or in
combination. The solvent extracts are combined and then subjected to a series of
washings with distilled water and strong acid. The washed extract is then treated to
remove all traces of water and passed through one or more chromatographic
columns for removal of some co-extractants, primarily polar compounds.
Instrumental analysis follows.
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An example of a typical basic extraction/ preparation technique for nonfat tissue
consists of heating 10 g of sample with 10 ml of ethanol and 20 ml of 40 percent
potassium hydroxide solution for 30 minutes. After the solution cools, an
additional 10 ml of ethanol is added and the solution is extracted with four 10-ml
portions of hexane. The preparation procedure consists of washing the combined
hexane extracts with concentrated sulfuric acid until the acid fraction becomes
only slightly colored. The acid wash is followed by a 10-ml water wash, followed by
evaporation to dryness at room temperature with a stream of dry air. The sample is
then redissolved in hexane and further purified by elution chromatography using
sorbents such as alumina, silica gel, or Florisil, either singly or in combination. The
final eluate is concentrated prior to analysis.


Neutral Extraction Method—


The neutral extraction and preparation technique was originally developed by
O'Keefe, Meselson, and Baughman (1978). Albro and Corbett (1977) describe an
alternative neutral extraction method. A typical neutral extraction technique for
analysis of TCDD's consists of extracting the sample with 10 ml of hexane. The
hexane solution is then chromatographed with a magnesia-Celite 545 column, an
alumina column, an alumina minicolumn, and finally a Florisil minicolumn. The
Florisil column is eluted with methylene chloride, and the eluate is concentrated in
preparation for analysis. It has been asserted that neutral extraction methods are
particularly effective for fish tissues and human milk (O'Keefe, Meselson, and
Baughman 1978; Harless and Dupuy 1979).


Chemical Composition of Extracts—


The sample preparation techniques described above are useful for destroying the
integrity of the sample matrix and yield a small volume of organically
miscible/ soluble residue. The net effect of these clean-up procedures is the
enrichment of the TCDD's relative to the natural components of the sample
matrix, as well as other chlorinated environmental contaminants such as PCB's
and DDE.* The latter compounds are often present in the sample in significantly
greater concentrations than the TCDD's (larger by a factor of 10 6) and, therefore,
may not be completely removed from the extract at this point. In addition, it is
unlikely that the forgoing procedures result in separation of 2,3,7,8-TCDD from its
other 21 TCDD isomers which may have been present in the sample.**


Consequently, detection and quantitation of TCDD's in general and 2,3,7,8-
TCDD in particular in this "enriched" but still rather chemically complex extract
can only be accomplished by using a highly specific and sensitive instrumental
method. The method of choice, and that described below, is coupled gas
chromatography-mass spectrometry.


Gas Chromatographic and Mass Spectrometric
Methods of Analysis


Because of its ready availability and relative ease of application, gas
chromatography has been extensively used for the detection and quantitation of
TC DD's (Elvidge 1971; Williamsand Blanchfield 1971; Fi restone etal. 1972; Williams
and Blanchfield 1972; Crummett and Stehl 1973; Edmunds, Lee, and Nickels 1973;
Webber and Box 1973; Buser 1976; Bertoni et al. 1978). In many instances,theauthors


*DDE, or 2,2-bis-(p-chloropheny1)-1,1-dichloroethylene, is commonly found in environmental samples,
it is a degradation product of the pesticide DDT.


**Subsequent to the completion of the work described herein, reports have appeared in the literature
which describe methods for synthesis and isolation of the 22 TCDD isomers (Nestrick 1979, Dow 1980).
Using such new analytical procedures, It is now possible to isolate and quantitatively determine
2,3,7,8-TCDD in environmental samples even in the presence of the other 21 Isomers.
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cited above have found that the chromatographic methods lack the required
specificity for determining TCDD's in complex samples. Consequently these
researchers and others have sought more sensitive and specific methods of detection.


At present the analytical method which is almost exclusively used for the detection
and quantitation of TCDD's is coupled gas chromatography-mass spectrometry or
GC-MS (Crummett and Stehl 1973; Tiernan et al. 1975; Taylor et al. 1975; Buser and
Bosshardt 1976; Harless 1976; Buser 1977; Gross 1978).


GC-MS is the only known method that can provide very high sensitivity as well
as the required selectivity for TCDD's. A particularly sensitive and specific GC-
MS technique which has been used entails low-resolution selective ion monitoring.
In the case of TCDD's, fragment ions at nominal m/ e 320 and m/ e 322, as shown
below, are monitored.


The intensities of these ions are recorded as the TCDD's elute from the gas
chromatograph. The ratio of the intensities of m/ e 320 to m/ e 322 is a characteristic
indicator of TCDD's. Unfortunately, other compounds which may also be present in
the sample extract can also give rise to mass spectral ions at the same nominal masses
(m/ e 320 and m / e 322) as TCDD's. Two approaches can minimize this problem.


The first approach utilizes high resolution mass spectrometry (M/ OM > 9000) to
increase the selectivity. The ions appearing under low-resolution MS conditions at
nominal mass 322 may be produced from TCDD's which have C 12 H 4C1 4O 2 as
their elemental composition and thus have an "exact" mass of 321.8936. Interfering
ions such as pentachlorinated biphenyls may also appear at nominal mass 322, but
their elemental composition is C 12 H 3C1 5, and therefore they have an "exact" mass
of 321.8677. Thus, using high-resolution MS these ions of slightly different mass
are distinguishable, and so the dioxin component having the exact mass of
321.8936 can be reliably measured. Conceivably, ions having the C 12 H 4 C1 4O 2
composition can be produced from other compounds, but proper selection of
chromatographic procedures maximizes the possibility of separating such
compounds from TCDD's. The achievement of detection limits in the low-ppt
range at high MS resolution generally requires the use of data acquisition methods
which entail signal averaging (Shadoff and Hummel 1978; Gross 1978; Taylor et al.
1976).


A second approach to the problem of separating TCDD's from closely related
interferences makes use of low-resolution mass spectrometry but incorporatesa more
selective separation step prior to the mass spectrometric analysis. Capillary column
gas chromatography is useful for this purpose (Buser 1977), but liquid
chromatography followed by capillary column gas chromatography has provedeven
more fruitful (Nestrick, Lamparski, and Stehl 1979; Dow 1980).


In both the GC-high-resolution and the GC-low- resolution mass spectrometric
methods, internal standards are frequently used for the quantification of TCDD's.
The analytical method developed in the present study utilizes an internal standard,
namely 37C14-2,3,7,8-TCDD.
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ANALYTICAL METHOD*
The analytical procedure ultimately developed and described herein for


determination of TCDD's in various industrial process waste samples utilizes two
separate GC-MS systems. A gas chromatograph coupled to a low-resolution
quadrupole mass spectrometer (GC-Q MS) is used for preliminary identification of
TCDD's in the extracts of the waste samples. A second apparatus coupling a gas
chromatograph and a high-resolution mass spectrometer (GC-MS-30) is used to
confirm the results obtained with the GC-QMS technique. The analysis method
entails two steps, sample preparation and instrumental analysis, as described
below. It should be emphasized that, even with the elaborate separation techniques
employed here, the 2,3,7,8-TCDD isomer is still not resolved from the other TCDD
isomers if these are present in the sample extracts. As a result, the quantitative data
obtained here for TCDD's must be considered an upper limit rather than an
absolute level for any individual TCDD isomer.


Sample Preparation
The following procedures were developed as an approach to preparation of


industrial waste samples and have been successfully applied in this study.
1. Place a 2.0 g aliquot of the sample in each of the two extraction vessels. To


each aliquot, add an appropriate quantity of 37 C14-2,3,7,8-TCDD
dissolved in "distilled-in-glass" benzene as an internal standard. Spike one
of the two aliquots with an additional known quantity of authentic native
2,3,7,8-TCDD at a concentration equal to the nominal amount expected in
the sample.


2. Add 30 ml "distilled-in-glass" petroleum ether to each sample and mix
thoroughly.


3. Extract each organic solution with 50 ml of double-distilled water and
discard the aqueous layer.


4. Extract each solution with 50 ml of 20 percent potassium hydroxide and
discard the aqueous basic layer.


5. Extract each solution with 50 ml of double-distilled water and discard the
aqueous portion.


6. Extract each solution with 50 ml of concentrated sulfuric acid and discard
the aqueous acidic layer.


7. Repeat step 6 until the acid layer is nearly colorless.
8. Extract each organic solution with 50 ml of double-distilled water and


discard the aqueous layer.
9. Dry each organic solution over anhydrous sodium sulfate.


10. Quantitatively transfer each organic solution to another vessel, and
concentrate to a volume of approximately 1 ml by passing a stream of
purified nitrogen over the surface of the liquid while applying gentle heat
(50° C) to the vessel.


11. Construct a chromatography column for each sample by packing a
disposable glass pipette (I.D. = 0.8 cm) with glass wool and 2.8 g of Woelm
basic alumina (previously activated by maintaining it at 600° C for a
minimum of 24 hours, then cooled in a dessicator for 0.5 hour prior to use).


12. Quantitatively transfer each concentrated organic solution to the top of a
column.


13. Elute each column with 10 ml of 3 percent "distilled-in-glass" methylene
chloride in "distilled-in-glass" hexane, and discard the entire column
effluent.


*This section presents the analytical method only; discussion of development of the method follows in the
next subsection.
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14. Elute each column with 20 ml of 20 percent methylene chloride in hexane
and collect the eluate in four 5-ml fractions.


15. Elute each column with 10 ml of 50 percent methylene chloride in hexane
and retain the entire column eluate for analysis.


16. Elute each column with 3 ml of 50 percent methylene chloride in hexane
and retain the eluate for analysis.


17. Concentrate all six fractions in benzene to an appropriate volume (usually
0.1 to 1.0 ml) and proceed with analysis.


Instrumental Analysis


The application of GC-MS instrumentation methods for analysis of TCDD's
requires knowledgeable and experienced personnel, dedication of the equipment,
and significant capital and operating costs. The requirement for detecting low ppt
levels of TCDD's in these analyses necessitates such a sensitive and selective
analytical method. Because this is currently the only known method which meets
these criteria, the relatively high expense is unavoidable.


The following is a brief description of the instrumentation required for the
analytical prodedures developed herein.


GC-QMS System—


The GC-QMS system consists of a Varian Model 2740 Gas Chromatograph
coupled directly (no helium separator is required) to an Extra-nuclear Quadrupole
Mass Spectrometer. The GC was adapted to include a sophisticated system of
remotely actuated high-temperature switching valves (Valco Co.) and Granville-
Phillips molecular leak valves, so that the column effluent could be readily
regulated (Tiernan et al. 1975a; Erk, Taylor, and Tiernan 1978).


With this arrangement, the total column effluent can be directed into the mass
spectrometer ion source, or the effluent flow can be split, one portion going to the
ion source and the other to a gas chromatographic detector, as desired. The use of a
differential high-speed pumping system on the source vacuum envelope permits
introduction of as much as 65 ml/ min of effluent from the gas chromatograph into
the mass spectrometer ion source. Admitting the total chromatograph effluent into
the mass spectrometer source enhances the sensitivity of the analysis.


For purposes of instrument control and data acquisition, the GC-QMS system is
coupled to an Autolab System IV Computing Integrator. Additional capacity for
off-line data reduction is available with a Hewlett-Packard 2116C Minicomputer,
which is programmed to accept data (punched paper tape) from the system when
necessary.


G C- MS-30 System —
The GC-MS-30 system used in these studies consists of a Varian 3740 Gas


Chromatograph coupled through an AEI silicone membrane separator to an AEI
MS-30 Double-Focusing, Double-Beam Mass Spectrometer. The mass
spectrometer is equipped with a unique electrostatic analyzer scan circuit
developed by Wright State University, which permits the monitoring of as many as
four mass peaks, essentially simultaneously, by rapidly and sequentially stepping
and switching between the masses of interest, while maintaining picogram
sensitivity for TCDD's. The data are recorded by use of a Nicolet 1074 Signal
Averaging Computer.


Sample Analysis—


Analysis consists of three steps as described below.
1. Analyze each eluate fraction (collected in the elution chromatography


separation of the sample) on the low-resolution GC-QMS, using the
following operating parameters:
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Varian 2740 Gas Chromatograph


Column:	 2 m x 3 mm I.D. glass packed with
3 percent OV-7 on Gas Chrom Q


Carrier gas:	 Helium at 65 ml/ min (the total chromatographic
column effluent is admitted to the mass
spectrometer ion source)


Temperatures:	 Injector: 255° C
Column: 275° C
Transfer line: 295° C


Quadrupole Mass Spectrometer
Ionizing voltage:	 23.5 eV
Multiplier:	 3200 V
Resolution:	 1:350


Source envelope
pressure:	 1.4 x 10 -4 torr


Analyzer envelope
pressure:	 8.0 x 10-6 torr


Masses monitored:	 m/e 320, 322


Source temperature: 	 250° C
Analyzer temperature: 120° C


2. Confirm any samples showing positive levels of TCDD's on the low-
resolution GC-QMS by analysis of the corresponding eluate fractions
using high-resolution GC-MS-30 and the following operating parameters:


Varian 3740 Gas Chromatograph


Column:	 1.8 m x 2 mm I.D. coiled glass column
packed with 3 percent Dexsil 300 on
Supelcoport (100/120 mesh)


Carrier gas:	 Helium at a flow rate of 30 ml/ min
Temperatures:	 Injector: 250° C


Column: 240° C
Transfer line: 285° C


AEI MS-30 Mass Spectrometer
Resolution:	 1:12,500


Ionizing voltage: 	 70 eV
Masses monitored:	 m/e 319.8966, 321.8936, 325.8805, and


327.8846


Temperatures:	 Membrane separator: 215° C
Transfer line: 270° C
Source: 250° C


3. Determine the overall recovery of the analytical prodedure by measuring
the amount of internal standard ( 37 C1 4-2,3,7,8-TCDD) recovered.


DISCUSSION AND RESULTS
For use in developing and demonstrating the analytical methodology for


determination of ppt levels of TCDD's in process wastes and related materials,
samples were provided that were representative of wastes from several different
industrial chemical processes that might be expected to generate chlorodioxins.
The samples were obtained by the U.S. EPA from plants manufacturing
trichlorophenol, pentachlorophenol, and hexachlorophene, and from plants
processing wood preservatives. Initially, the nature and identity of each sample
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were unknown to the Wright State investigators, although information was made
available early in the program about two of the samples originating from
trichlorophenol manufacturing processes. Subsequently, identifying data on most
of the remaining samples were obtained and are summarized in Table 22.


TABLE 22. SAMPLES USED IN DEVELOPMENT OF ANALYTICAL
METHOD FOR TCDD'S IN INDUSTRIAL WASTES


EPA No.	 Sample type	 Source and identity of sample


C04130	 Liquid slurry	 Givaudan: aqueous slurry of
hexachlorophene


C04131	 Solid	 Givaudan: activated clay filter cake from


hexachlorophene manufacturing


C04132	 Liquid	 Givaudan ethylene dichloride recovery solution


from hexachlorophene manufacturing


2	 Liquid/solid	 Transvaal• still bottom from trichlorophenol (TCP)


manufacturing


3	 Slurry	 Transvaal: cooling tank bottom from TCP


manufacturing


4	 Slurry	 Transvaal: discharge line from TCP


manufacturing


5	 Liquid/solid	 Transvaal: sludge from TCP manufacturing


6	 Liquid	 Transvaal: type unknown; presumably TCP


process sample


12700	 Liquid/solid	 Reichold Chemical: sludge from intake of


settling pond, pentachlorophenol


(PCP) manufacturing


12701	 Liquid	 Reichold Chemical. sludge from discharge of


settling pond, PCP manufacturing


12702	 Solid	 Reichold Chemical PCP manufacturing


11020	 Liquid/solid	 Baxter. retort solids residue from wood


preserving


11021	 Liquid	 Baxter storage tank solution from wood


preserving


11022	 Liquid/solid	 Baxter: cooling water solids from wood
preserving


11023	 Solid	 Baxter. treated wood from wood preserving


11024	 Solid	 Baxter: soil from neighborhood of wood


preserving plant


11025	 Solid	 Baxter: sludge from wood preserving


145







Because still bottom samples collected at a trichlorophenol manufacturing plant
were considered of major interest, a sample of this type (EPA sample 2) was
selected for use in preliminary investigations.


The initial approach to analytical method development, based on the experience
of Wright State personnel in chlorodioxin analysis, is outlined below.


I. If the sample is solid, dissolve a portion in an immiscible combination of
aqueous and organic solvents, such as water and petroleum ether. If the
sample is a liquid, extract a portion of the material with a similar water-
organic solvent system. In the absence of any prior knowledge about the
content of TCDD's in a given sample, the quantity to be extracted must be
selected on the basis of sensitivity of the overall technique (as indicated by
previous experience) and the desired limits of detection.


2. Separate the aqueous component of the sample-solvent mixture from the
organic phase, and discard the aqueous portion.


3. Extract the organic fraction with sequential washes of acid, water, base,
water, acid, and water (in that order), and discard the washes.


4. Concentrate the remaining organic phase to near dryness and elute through
an alumina column, using appropriate solvents to separate the TCDD's
and other sample components.


5. Concentrate the fraction containing TCDD's and subject it to preliminary
screening analysis by use of the GC-QM S system, operated in the selected-
ion monitoring mode and adjusted to detect m/ e 322 and m/ e 320, the two
most abundant peaks in the isotopic molecular ion cluster of 2,3,7,8-
TCDD.


6. If the initial screening indicates a positive level of TCDD's, then the level
must be confirmed and quantitated by use of the GC-MS-30 system.


This approach was used in analysis of sample 2. Subsequent modifications of this
initial procedure and other observations are discussed in following subsections.


Developing Sample Preparation Technique
Four aliquots of sample 2 were extracted with a mixture of water and petroleum


ether. The aqueous portion was discarded, and each organic fraction was washed
successively with acid, water, base, water, acid, and water. The samples were then
concentrated and transferred to a 2.8 g Woelm basic alumina column (length 12
cm, I. D. 0.8 cm).


Large quantities of a white crystalline substance appeared in the column eluate.
The column apparently was overloaded owing to the large quantity of this material
present in the sample. This substance possibly accounted for interference in the
mass chromatogram (Figure 37). Adjustments of the column chromatography
procedure were therefore made in an effort to eliminate this crystalline
contaminant in the fraction containing the TCDD's.


A solvent screening study was done to evaluate the solubility of the contaminant
and the potential for its removal from the sample matrix. Results are as follows:


Solvent tested
	


Solubility of contaminant


100% methanol
	


Slight solubility
3% methylene chloride
	 Solubility slightly greater than


in hexane
	 in 100% methanol


25% carbon tetrachloride	 Solubility slightly greater than
in hexane	 in 3% methylene chloride


in hexane
100% methylene chloride
	 Completely soluble
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Figure 37. Mass chromatogram of extract of sample 2, at m/e 322


obtained with GC-QMS.


Next, elution characteristics of the alumina column were evaluated. Table 23
presents the soliients and the discrete fractions collected in determining the elution
characteristics of the Woelm basic alumina column.


Selection of the solvents and the eluate fractions was based on earlier experience
of Brehm Laboratory personnel in column chromatography with similar sample
matrices.


The eluate fractions were analyzed for TCDD's by use of the GC-Q MS system.
The results, presented in Table 24, show clearly that the best elution sequence
involves the use of 10 ml of 3 percent methylene chloride in hexane, followed by 18
ml of 20 percent methylene chloride in hexane. This sequence yields TCDD's in a
well-defined fraction containing few other contaminants. Use of all the other
solvent pairs yielded fractions that generated interferences in the dioxin mass
chromatogram which were as great as those shown in Figure 37 or greater.
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TABLE 23.	 ELUTION OF TCDD'S IN EXTRACTS OF SAMPLE 2


Set no. Eluting solvent


Total volume
of column


effluent (ml)
Volume of fraction (s)


collected


Al 3% methylene chloride
in hexane


10 total 10 ml


A2 50% methylene chloride


in hexane


13 1st 5 ml in one fraction; 6th
through 13th ml in separate
1-ml fractions


B1 3% methylene chloride
in hexane


10 total 10 ml


B2 20% methylene chloride
in hexane


18 1st 5 ml in one fraction; 6th
through 13th ml in separate
1-ml fractions; 14th through
18th ml in one fraction


C1 25% carbon tetrachloride
in hexane


10 total 10 ml


C2 50% methylene chloride
in hexane


13 1st 5 ml in one fraction; 6th
through 13th ml in separate
1-ml fractions


D1 25% carbon tetrachloride
in hexane


10 total 10 ml


D2 20% methylene chloride
in hexane


18 1st 5 ml in one fraction; 6th
through 13th ml in separate
1-ml fractions, 14th through
18th ml in one fraction


Application of Initial Procedure to EPA Samples—


The extraction and sample preparation procedure developed for sample 2 was
applied to ten of the other industrial samples supplied by EPA. In these analyses
some interferences were still present in the extract fraction which was thought to
contain the TCDD's; the interferences resulted in a higher minimum detection limit
(ppb) than was desired. Portions of these samples were also spiked with known
quantities of 2,3,7,8-TCDD so that recoveries for the procedure could be
determined. The recovery in GC-QMS analysis of sample 2 was 127 percent.


Surprisingly, in analysis of the other ten samples by the same procedure, none of
the added 2,3,7,8-TCDD was recovered. The same procedure was then applied in
analyses of spiked aliquots of these samples, but this time all the eluate fractions
from the alumina columns were retained and analyzed for TCDD's. Again, no
2,3,7,8-TCDD was detected. It was necessary to further investigate the sample
preparation procedures.
Optimizing Sample Preparation Procedure—


Another sample (C04131) was subjected to the general preparation procedure
already described, up to the point of elution of the column. Then the sample was
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TABLE 24. CONTENT OF TCDD'S IN COLUMN FRACTION FOR SAMPLE 2a


Solvent
Eluate fraction no. b


set no. 1 2 3 4 5 6 7 8 9	 10 11 12 13 14 15 16 17 18


TCD D's detected


Al o o o o o o o o


A2 A-* +. +* +* +* +* +. +	 - - o o o o o


B1 - - - - - o o o o o o o o


— B2 +* +* +* +* +* + + + +	 + + + + + + + +
4=.
sa


C 1 o o o o o o o 0 o	 0


C2 +* +* +* +* +* +* +. -1-* +* +. +. +* 0 0 0 0 0


D1 0 0 0 0 0 0 0 0 0	 0


D2 +* +* +* +" +* +* +	 + + + + + +


a—Aliquots of EPA sample 2
b—Fraction numbers refer to those collected from each of the columns, as indicated in Table 23.
+ = TCDD's present in fraction
- = No TCDD's detected in fraction
o = Fraction not analyzed


= Two or more peaks evident in mass chromatogram near 2,3,7,8-TCDD retention time.







spiked with a large quantity of 2,3,7,8-TCDD by introducing it directly onto the
alumina column. The column elution characteristics were then evaluated as before
and the results are shown in Table 25. This procedure was repeated for all other
samples and their column elution profiles were determined.


TABLE 25. RECOVERY OF 2,3,7,8-TCDD SPIKE FROM ELUATES
OF SAMPLE C04131


Solvent
No. of fractions	 Volume of


collected	 each fraction Action Results


10 ml 3% 1 10 ml Discarded


methylene


chloride


in hexane


20 ml 20%


methylene


4 5 ml Analyzed by


GC-QMS


No 2,3,7,8-TCDD


chloride


in hexane


10 ml 50% 1 10 ml Analyzed by 80% 2,3,7,8-TCDD


methylene GC-QMS recovered


chloride


in hexane


This study indicated that a general extraction and preparation procedure must
include a provision for assessing the elution characteristics of the alumina column
for each type of sample matrix. Apparently, each type of sample conditions or
deactivates the column in a manner peculiar to its matrix, and this conditioning, in
turn, determines the elution characteristics of TCDD's, which may differ markedly
in different sample types.


Analytical Procedure
Research workers in several laboratories, including the Brehm Laboratory, have


analyzed various types of samples for dioxin content. Generally, the analytical
approach to determining a chlorinated hydrocarbon of this type in a complex
sample matrix has involved quantitation of the chlorocarbon by use of electron
capture-gas chromatography (EC -GC) or gas chromatography-mass spectrometry
(GC-MS). The studies at Brehm Laboratory entailed use of GC-MS and high -
performance liquid chromatography (HPLC).


GC- MS  System—


As described in the subsection entitled "Analytical Method," the GC-QMS
system was used for initial detection of TCDD's in the fractionated sample. Then
GC-MS-30 was used to confirm the positive levels of TCDD's detected in the GC-
QM S.


In one procedural modification, a labelled internal standard, 37 C14-2,3,7,8-
TCDD, was added to all samples. Also, the MS-30 high-resolution mass
spectrometer was modified to permit essentially simultaneous step-scanning of
four ions in the high-resolution mode. The ions typically monitored were:
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m/e 319.8966,


m/e 321.8936,


m/e 325.8805,
m/e 327.8846,


a major molecular ion in the mass spectrum of
2,3,7,8-TCDD
a major molecular ion in the mass spectrum of
2,3,7,8-TCDD
a molecular ion indicative of interfering PCB's
a major molecular ion in the mass spectrum of
37 C14-2,3,7,8TCD D.


High-Performance Liquid Chromatography (HPLC)-


In earlier studies aimed at determining TCDD's in environmental samples,
concern has been raised that the presence of the so -called predioxins (for example,
polychlorinated phenoxyphenols) in the samples would lead to false positive
determinations of TCDD's because the latter can be formed by cyclization
reactions of the predioxins in the hot injection port of gas chromatography. The
present investigation ruled out potential false positive effects of predioxins by
applying an HPLC analytical technique as a quality assurance measure. HPLC
does not entail injection of the sample into a heated port and therefore minimizes
the possibility of thermal cyclization of predioxins.


The HPLC instrument used in these studies is the Model LC 5021 Varian. This
microprocessor-controlled HPLC is both completely automatic and
programmable and incorporates a multiple solvent system. Three detectors are
available: a fixed-wavelength UV (254 nm) detector, a variable-wavelength UV
detector, and a flourescence detector. A cathode ray tube (CRT) keyboard unit
displays operating parameters while a micropressor-based computing integrator
(DCS-111L) stores the data and performs appropriate calculations. The
parameters applicable to the instrument as it was used in this study are listed below:


Column:	 DuPont Zorbax ODS
(25 cm x 6.2 mm)


Temperature:	 50° C
Starting pressure:	 952 psig
Solvent:	 100% methanol
Flow rate:	 2.5 ml/ min
Detector:	 UV (235 nm)
Sensitivity:	 0.02 absorbance units full


scale/ 15 mg TCDD's


Upon injection of a 10 p.1 aliquot of the sample 2 extract into the HPLC, a
chromatographic peak having a retention time which was the same as that observed
with the 2,3,7,8-TCDD standard was observed. Representative HPLC
chromatograms are shown graphically in Figures 38 and 39, and these results
indicate a readily detectable level of TCDD's in the sample 2 extract. It is apparent
that the TCDD's detected cannot have been formed by cyclization of predioxins.


Analytical Results—


Attempts were made to extract 15 of the 17 EPA samples by the procedures
described in the subsection on the analytical method. The remaining two samples,
11023 and 12702, were not subjected to these methods. Sample 11023 was a section
of wood, which the earlier experience of Wright State had shown is not amenable to
a potassium hydroxide digestion process. Sample 12702 was not analyzed because
of insufficient time during the contract period.
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Figure 38. High pressure liquid chromatogram of sample 2.
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Figure 39. High pressure liquid chromatogram of 2,3,7,8-TCDD standard.
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Twelve of the 15 samples were successfully analyzed by the Wright State
procedure, with results as shown in Table 26. These data show that the procedure is
applicable to samples exhibiting a wide range of concentrations of TCDD's from
ppt to ppm (a factor of 10 6). For those samples in which no TCDD's were
detected, the minimum detectable concentration of TCDD's was in the low ppt
range (45 to 140 ppt).


TABLE 26. RESULTS OF GC-MS-30 ANALYSIS OF EPA SAMPLES
FOR TCDD'S


Quantity of	 Minimum detectable
TCDD's found	 concentration


EPA sample no.	 Origin	 ng/g (ppb)	 pg/g (ppt)


C04130	 Givaudan 	 ND a	140
C04131	 Givaudan	 ND	 70
C04132	 Givaudan	 ND	 50


2	 Transvaal	 40,000	 e
3	 Transvaal	 675	 e
3	 Transvaal	 22	 e
5	 Transvaal	 70	 e
6	 Transvaal	 ND	 50


12700	 Reichold	 ND	 80
12701	 Reichold	 ND	 75
12702	 Reichold	 b


11020	 Baxter	 ND	 140
11025	 Baxter	 ND	 45
11021	 Baxter	 c


11022	 Baxter	 c
11023	 Baxter	 b
11024	 Baxter	 d


a—ND• No TCDD's detected in excess of the minimum detectable concentration
b—Not processed
c—Genera I procedure could not be successfully applied to these samples
d—Not analyzed on GC-MS-30
e—An exact minimum detectable concentration was not recorded for these analyses, however, the


reported values for quantity of TCDD's found are well above the criterion of 2 5x noise


Examples of mass fragmentograms obtained with the GC-MS-30 high
resolution mass spectrometer are shown in the following figures. Figure 40 shows a
four-ion step-scan mass fragmentogram of benzene, the solvent used for dilution of
the final sample residue. Analysis of a solvent blank is repeated before analysis of
each sample in order to ensure that no TCDD's are carried over in the injection
syringe. Figure 41 illustrates similar data obtained from injection of a sample
consisting of 50 pg of native 2,3,7,8-TC DD and I ng of 37 C14-2,3,7,8-TC DD.
Note that different attenuations have been applied to the various peaks displayed in
Figure 41. Figures 42 and 43 demonstrate similar four-ion step-scan mass
fragmentograms obtained for two of the EPA samples. Although the
fragmentogram for sample 12700 shows peaks at m/ e 319.8966 and m / e 321.8936,
their intensities are not greater than 2.5 times the background; this is one of the
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Attenuation - 256


m/e 321.8936


m/e 319.8966 m/e 327.8846


m/e 325 8805


m/e 321 8936


m/e 319 8966


Attenuation. 8192


m/e 327 8846


Attenuation. 512


m/e 325 8805


m/e 321.8936


m/e 319.8966


Figure 40. Four-ion mass fragmentogram of benzene solvent blank


obtained with GC-MS-30


Figure 41. Four-ion mass fragmentogram of 50 pg 2,3,7,8-TCDD and
1 ng 37CI 4 -2,3,7,8-TCDD obtained with GC-MS-30.
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Figure 42. Four-ion mass fragmentogram of sample 12700
obtained with GC-MS-30.
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Figure 43. Four-ion mass fragmentogram of sample 5
obtained with GC-MS-30.
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criteria applied for establishing the presence of TCDD's in a sample. Based on the
recovery of 37C14-2,3,7,8-TCDD from sample 12700, the minimum detectable
concentration (MDC) of TCDD's is 80 pg/ g.


The mass fragmentogram for sample 5 (Figure 43) shows peaks at both m/e
319.8966 and m/ e 321.8936, and the intensities are well in excess of 2.5 times the
background levels. After application of a recovery correction on the basis of the
internal standard, these data indicate that sample 5 contains 70 pg TCDD's per
gram of sample. Data similar to those shown in Figures 40 through 43 were
obtained for the other samples analyzed in this program.


Analyses of samples 11021 and 11022 were not completed owing to the
formation of an intractable emulsion at the petroleum/ ether interface. Analysis of
sample 11024 on the GC-MS-30 system was not attempted because a colored
residue was visible in the final extract. Earlier experience had shown that such
residues indicate that the sample extract contains gross quantities of compounds
other than TCDD's, which lead to serious contamination of the high-resolution
mass spectrometer.


All data in Table 26 were derived from analyses with the high resolution GC-
MS-30 system. For each of the industrial process samples, the appropriate elution
chromatogram fractions to be analyzed were determined in advance in a series of
alumina column elutions using an aliquot of the sample spiked with 2,3,7,8-TCDD
standard; these elutions were accomplished in a manner similar to that described
for sample 2. These elution test samples were analyzed with the low resolution
GC-QM S system. Data pertinent to the determination of the elution characteristics
of TCDD's in the various samples are shown in Table 27. The fractions collected
for each sample in the elution experiments are as follows:


1. Fraction I—First 5-ml portion eluted with 20 percent methylene chloride in
hexane.


2. Fraction II—Second 5-ml portion eluted with 20 percent methylene
chloride in hexane.


3. Fraction III—Third 5-ml portion eluted with 20 percent methylene
chloride in hexane.


4. Fraction IV—Fourth 5-ml portion eluted with 20 percent methylene
chloride in hexane.


5. Fraction V—First 10-ml portion eluted with 50 percent methylene chloride
in hexane.


6. Fraction VI—Last 3-ml portion eluted with 50 percent methylene chloride
in hexane.


These fractions were analyzed with the GC-QMS in reverse order, beginning
with the last fraction and continuing backward until the quantity of TCDD's
detected in the several fractions was a reasonably large percentage of that originally
added as the spike, or until a fraction was reached that contained no TCDD's. The
data in Table 27 show that TCDD's are completely eluted from all samples prior to
Fraction VI. In most cases the bulk of the TCDD's appeared in Fraction V,
although in samples 11020 and 11024 the TCDD's were detected in Fraction IV.


Table 28 summarizes the total recoveries of the added 2,3,7,8-TCDD spikes
achieved by collecting the optimum column chromatography fractions of the
various industrial process samples. These recoveries range from 60 to 102 percent,
with a mean value of 85 percent.


Except for sample 2, all of the samples processed in this investigation were also
spiked with 37 C1 4-2,3,7,8-TCDD. This compound was added as an internal
standard in the analyses with the GC-MS-30 system. The mean recovery of 37 C1 4-
2,3,7,8-TCDD for the samples analyzed herein was 74 percent with a standard
deviation of 16.8 percent. The recovery data are shown in Table 29.
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Confirmation of TCDD's in Sample 2—
Measurements in which m/e 320 and m/ e 322 were monitored by the low-


resolution GC-QMS system indicated that sample 2 contained approximately 40
TCDD's per gram of sample. The report of this high level of TCDD's prompted


considerable concern both at EPA and state regulatory organizations.
This finding was also controversial because an earlier examination of this sample


in an EPA laboratory had yielded no indication of the presence of TCDD's. It was
obviously important, therefore, to more definitively confirm the initial Wright
State analyses of sample 2; this was done by a procedure essentially the same as that
which is described as the final method.


TABLE 27. TCDD ISOMER CONTENT OF COLUMN FRACTION SAMPLES
SPIKED WITH 2,3,7,8-TCDD


Quantity of
2,3,7,8-TCDD


added to
EPA	 Eluate	 sample


samples' fraction b	(ng/g)


Quantity of
2,3,7,8-TCDD


detected in
fractionb
(ng/g)


Minimum
detectable


concentration
(ng/g)


Recovery
(%)


C04130
	


IV	 10 42	 ND
	


0 50
3 10 62


	
102


VI	 ND
	


0.50


3	 V	 10 35	 597
III	 50 64	 ND


	
3.00


IV	 46
3 625
VI	 ND


	
3 00


12700	 IV	 12.14	 ND
	


0.30
3 8.4
VI	 ND


	
0.57


12701	 IV	 12.84	 ND
	


0.28
3 10 12


11020	 IV	 9 86	 0 56
3 8 68
VI	 ND


	
0.23


11024d	IV	 3 71	 0.29
3 1.09
VI	 ND	 0.08


69


79


6
88


8
29


11025	 IV	 6.54	 ND	 0.14
3 5.63 86


a—See Table 22 for description of sample
b—Designation of eluate fractions.


Ill Third 5-ml aliquot eluted with 20% methylene chloride in hexane
IV Fourth 5-ml aliquot eluted with 20% methylene chloride in hexane
V First 10-m1 aliquot eluted with 50% methylene chloride in hexane


VI Last 3-ml aliquot eluted with 50% methylene chloride in hexane


c—ND. no 2,3,7,8-TCDD detected in excess of the minimum detectable concentration.
d—Portion of sample was lost during preparation
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TABLE 28.	 RECOVERIES OF 2,3,7,8-TCDD-SPIKED SAMPLES
FOLLOWING ALUMINA COLUMN CHROMATOGRAPHY


EPA
samples


Quantity of
2,3,7,8-TCDD
added (ng/g)


(PPb)


Quantity of
2,3,7,8-TCDD
detected (ng/g)


(PPb)


Recovery


(%)


C04130 10.4 10.60 102


4 120 8 40 70
5 12.2 11.00 90
6 10.4 9.70 93


12700 12.1 8.40 69
12701 128 10 10 79


11020 9.9 9.24 94
11024 37 1 38 37a


11025 6.5 5 60 86


a—Portion of sample lost during preparation


TABLE 29.	 RESULTS OF GC-MS-30 ANALYSES OF SAMPLES
SPIKED WITH 37 C1 4-2,3,7,8-TCDD


EPA
samples


WSU
samples


Quantity of
37 C1-2,3,7,8-TCDD


added (ng/g)


(PPb)


Quantity of
37CI-2,3,7,8-TCDD


detected (ng/g)


(PPb)
Recovery


(%)


C04130 B-001C 1	 11 0.78 70
C04131 B-002A 0.93 0 91 98
C04132 B-003A 0.96 0.61 64


5 B-006A 1 21 0 48 40
6 B-007A 1.09 0.67 61
4 B-008A 1 09 0.75 69


12700 B-009E 1 23 1 06 86
12701 B-010E 1 29 1 14 88


11020 B-012F 1 19 0.93 78
11025 B-0178 0.67 0 58 86


a—Data for samples 2 and 3 are not included because the ratio technique could not be used with
samples containing high levels of TCDD Sample 11024 is also omitted because the extract was
not clean enough for analysis by GC-MS-30
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m/e 321.8936


m/e 319.8966


The sample was extracted, and the extract was subjected to liquid
chromatography preparation. As mentioned earlier, the fraction of sample 2 that
was eluted from the alumina column with 20 percent methylene chloride in hexane
was determined to contain the bulk of the TCDD's. Accordingly, this fraction was
analyzed for TCDD's by the GC-MS-30 system operated in the dual-ion
monitoring mode (m/ e 319.8966 and 321.8936 were monitored). The resolution of
the MS-30 mass spectrometer was adjusted to 1:12,500 for this measurement.


The dual-ion step-scan mass fragmentogram obtained with this sample extract is
shown in Figure 44 and corresponding data obtained with an authentic 2,3,7,8-
TCDD standard are shown in Figure 45. For EPA sample 2, the ratio of m/e
319.8966 to m/e 321.8936 in the mass fragmentogram is 0.79, while that for the
2,3,7,8-TCDD standard is 0.84. Both of these values agree well with the
theoretically predicted ratio of these two peaks, 0.77, which is calculated on the
basis of the relative abundance of 35 C1 and 37 C1 isotopes.


Figure 44. Dual-ion mass fragmentogram of sample 2 obtained with


GC-MS-30, mass resolution 1 12,500.
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m/e 321.8936


m/e 319.8966


Figure 45. Dual-ion mass fragmentogram of 150 pg of 2,3,7,8-TCDD standard
obtained with GC-MS-30, mass resolution 1:12,500


Further confirmation that the unknown component in sample 2 is indeed a
quantity of TCDD isomers is provided by the observation that the GC retention
time of the unknown component was identical to that of the 2,3,7,8-TCDD
standard. This criterion is applied in all determinations of TCDD's in Wright
State's Brehm Laboratory.


The mass spectrometric resolution achieved in this program with the MS-30
Mass Spectrometer can be demonstrated experimentally by using the specialized
step-scan circuitry developed by Wright State. The practical method of
demonstrating the resolution is to obtain a narrow mass scan for a sample
consisting of TCDD's in a mixture of other compounds that yield mass spectral
ions whose mass is very close to that of TCDD's. In earlier studies we utilized a
mixture of 2,3,7,8-TCDD, PCB's such as Aroclor 1254, and DDE* for this
purpose. The latter compounds yield mass spectral peaks that are very near the
mass of the TCDD's major ion (Aroclor 1254 m/e 321.8679, DDE m/e 321.9290,
2,3,7,8-TCDD m/e 321.8936).


In order to obtain ions of approximately equal intensity from all these
compounds, however, the quantities of PCB and DDE must be quite large relative
to the quantitiy of TCDD's. Figure 46 shows a typical mass fragmentogram
obtained during this investigation in analyses of two mixtures of 2,3,7,8-TCDD
and DDE and a mixture of Aroclor 1254, 2,3,7,8-TCDD, and DDE. On the basis of
the data shown in Figure 46, the dynamic resolution of the mass spectrometer is
calculated to be 14,000 with 20 percent valley definition.


The data on sample 2 which were described above were based on monitoring
only m/ e 320 and m/ e 322 in the mass spectrum of TCDD's. Our earlier experience
had shown that the low levels of TCDD's that are usually found in environmental
samples (low ppt) permit monitoring of no more than four mass peaks for a single
sample injection, even with the sophisticated step-scan techniques developed in
Brehm Laboratory. In this instance, however, the level of TCDD's (40 ppm) in


*As previously noted, DDE is a degradation product of the pesticide DDT
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Figure 46. Mass fragmentograms using GC-MS-30 of mixtures


of 2,3,7,8-TCDD with other chlorinated compounds.
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sample 2 was very high and it was feasible to obtain an actual mass spectral scan as
this component of the sample eluted from the gas chromatograph.


Therefore, the MS-30 Mass Spectrometer was set up in the normal magnetic
scanning mode, and an aliquot of the extract of sample 2 was injected into the GC.
At the appropriate retention time, the mass spectrum of the eluted component was
scanned. Before this, we obtained similar mass spectra of a solution containing 10
ng of authentic 2,3,7,8-TCDD standard and of a solvent blank (benzene). The
instrumental parameters applicable to the scans are as follows:


Scan rate:


Mass range of scan:
Mass resolution:
GC retention time for TCDD:
Other parameters:


10 sec/decade, beginning 190 sec.
after sample injection


m/e 130 to m/e 350
1:1000
195 sec.
Same as described above


The relative intensities of the more prominent mass spectral peaks recorded in
these runs are listed in Table 30. The mass spectra obtained for the 2,3,7,8-TCDD
standard and for the extract of sample 2 are shown in Figures 47 and 48. These
spectra obviously agree quite well. There is no doubt that the unknown component
in sample 2 is a TCDD isomer and that it is present in a high concentration.
Apparently some components of the extract of sample 2, other than the TCDD's,
also contribute to m/e 194, 257, and 259, but these are not of concern here.


CONCLUSIONS AND RECOMMENDATIONS
As a means of assessing the levels of the extremely toxic TCDD's in process


streams, wastes, and sediments from the manufacture of chemicals, a method was
developed that proved to be applicable to about 70 percent of the industrial waste
sample types examined in this study. These sample types are typical of those that
would be collected in a routine chemical plant survey.


TABLE 30. RELATIVE INTENSITIES OF MAJOR IONS OBSERVED
IN MASS SPECTRAL SCANS


m/e


10 ng
2,3,7,8-TCDD


standard Solvent blank


10 pl of
EPA sample 2 extract
(out of 2000 ill total)


326 10 0 12
324 50 0 48
322 100 0 100
320 80 0 80
318 30 0 25


259 23 0 47
257 34 0 48


194 18 0 30
161 21 4 25
160 17 4 20
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The analytical methodology implemented in this study is summarized in the
following five principal steps:


1. Preparation of a spiked and nonspiked aliquot of each sample in liquid
extractable form (organic phase).


2. A sample clean-up procedure that includes acid and base washes to remove
the bulk of the sample matrix.


3. An additional sample separation step using liquid chromatography.
4. Screening of samples for detectable levels of TCDD's with a low-resolution


GC-QMS system. This step is repeated with a spiked sample if positive
levels of TCDD's are detected.


5. Confirmation and quantification of the level of TCDD's by analysis of the
samples with a high-resolution GC-MS-30 system.


There are four major advantages with the implementation of this method:
1. The procedure offers a relatively rapid method for qualitative screening of


a wide variety of materials for possible contamination by TCDD's, through
the use of low-resolution mass spectrometry (GC-Q MS showed a M DC of
1 ppb or less in 50 percent of the samples).


2. Only samples in which the initial screening shows TCDD's need be
confirmed by use of GC with high-resolution mass spectrometry (minimum
resolution 1:10,000).


3. Analysis by high-resolution mass spectrometry yields extremely high
sensitivity as well as specificity. The need for both is indicated by the
finding of minimum detectable concentrations below 100 ppt in more than
half the samples tested.


4. The method warrants a high level of confidence owing to the use of an
internal standard and application of the four-ion monitoring technique.
Recovery of 37C14-2,3,7,8-TCDD from spiked samples indicates a
recovery range of 40 to 98 percent for the method. Further, by a procedure
in which the quantity of native-TCDD's detected is proportionately related
to the quantity of 37C14-2,3,7,8-TCDD added, the data may be
automatically corrected for recovery.


Although the procedures outlined here are acceptable for analysis of many
industrial process samples, they are not applicable to all sample types. Among
those examined in this study, the samples that could not be suitably analyzed are of
two types. First are those of biological origin, primarily wood and woodlike
products. It is probable that for such samples an acid digestion step is needed to
effectively destroy cellular walls and release any residue of TCDD's. Earlier work
at Brehm Laboratory on wood and other biological materials confirms the
effectiveness of such an approach.


The other type of sample not amenable to the method is more difficult to
characterize. Samples of this type formed emulsions in the preparation phase that
could not be resolved. Use of several common emulsion-breaking techniques such
as addition of excess solvent did not alleviate this problem. Unfortunately, owing
to the small number of samples of this type, no further information was obtained.
Additional work on such samples would be desirable.


Work should now be conducted toward the development and implementation of
the use of capillary columns in identifying each of the individual tetrachloro
isomers. This work would require that all of the 22 tetrachlorinated dibenzodioxins
be prepared in order to utilize them as standards.
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SECTION 5


ROUTES OF HUMAN EXPOSURE
The toxicity of some dioxins, especially 2,3,7,8-TCDD, has been demonstrated


in a number of incidents of human exposure. The most serious incidents, including
one man-made disaster, have affected the general public; these incidents have
resulted from industrial accidents, improper disposition of industrial wastes, and a
variety of other exposure routes. In addition to exposures of the general public,
human contact with dioxins has occurred in chemical manufacturing plants and in
other locations because of the occupational handling of these materials. This report
section summarizes both the reported incidents of human exposure to dioxins and
the potential exposure routes.


PUBLIC EXPOSURE
Industrial Accidents


The clearest demonstration of dioxin toxicity was a disastrous incident that
occurred on July 10, 1976, in Meda, Italy, at a plant producing 2,4,5-TCP for the
manufacture of hexachlorophene. The plant was operated by the Industrie
Chemiche Meda Societa, Anonima, (IC M ESA), an Italian firm owned by the
Swiss company Givaudan, which in turn is owned by Hoffman-La Roche, a Swiss
pharmaceutical manufacturer. The incident often is described inappropriately as
an explosion. A safety disc on an over-pressured 2,4,5-TCP reactor ruptured, and a
safety valve opened, releasing the reactor contents directly to the atmosphere
(Homberger et al. 1979; Peterson 1978). The quantity of TCDD's released has been
estimated to be from 300 g to 130 kg (despite extensive study, there is still no
agreement as to the most likely amount) (Bonaccorsi, Fanelli, and Tognoni 1978;
Carreri 1978).


The incident occurred late on a Saturday afternoon. It resulted from the closing
of a valve that supplied cooling water to the reactor jacket. In the manufacturing
process, caustic soda had been used to hydrolyze 1,2,4,5-tetrachlorobenzene in a
solvent of ethylene glycol. After the mixture was heated, cooling water was turned
onto the jacket and should have remained on until the reaction was complete. A
decision had been made to postpone the next operation, a distillation to remove
ethylene glycol, until the following Monday. During the standby shutdown
procedures the cooling water valve apparently was closed inadvertently. Since the
reaction was incomplete, temperature and pressure continued to increase until the
limiting pressure of the safety devices was reached. When the release occurred, the
regular operators were not in the plant. Five minutes after the release started,
someone opened the cooling water valve and the influx of cooling water began to
slow down the reaction. Within 15 minutes, release of chemicals to the atmosphere
had stopped.


A slight breeze carried the toxic cloud over parts of 11 towns and villages, as
condensed chemicals fell from the cloud like snow. The town most affected was
Seveso, whose corporate limits adjoin the plant grounds. No emergency action was
taken by plant personnel or local authorities, although several people reported to
hospitals with chemical burns. Not until the next day, Sunday, was the mayor of
Seveso notified of the accident, and officials of other affected towns were not told
until Monday. The plant resumed normal operations Monday morning. No official
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emergency decree was issued until 5 days after the accident, and the possible
presence of 2,3,7,8-TCDD was not announced to the local population until after 8
days (Carreri 1978). By then, hundreds of animals had sickened and died, and
people with chloracne, principally children, were being hospitalized. Dow
Chemical Company has asserted that these deaths probably were due to
chlorophenol exposure (Crummett 1980). The plant workers went out on strike,
finally closing the plant. Since ICMESA had no suitable laboratory, samples of the
contamination had to be sent to Switzerland for analysis; not until 10 days after the
accident did Givaudan and Hoffman-LaRoche confirm that the contamination
was 2,3,7,8-TCDD. Only then were organized steps taken to assess the damage and
to safeguard the health of the people who had been exposed (Reggiani 1977;
Peterson 1978; Bonaccorsi, Fanelli, and Tognoni 1978; Carreri 1978).


It was discovered that most of the dioxin had fallen in a narrow strip extending
for about 5 km to the southeast from the plant (see Figure 49). The most heavily
contaminated area of 267 acres was designated Zone A, and was further divided
into seven numbered subzones corresponding to the relative degrees of
contamination. The population of Zone A was evacuated. A less contaminated
area of 665 acres was designated Zone B; official evacuation of this zone was not
ordered. A much larger area was designated Zone R (Respect or Risk), in which
dioxin contamination was judged to be too slight to be harmful.


Figure 49. Map of Seveso area showing zones of contamination (A and B)


and zone of respect (R).


Source: Adapted from Fanelli et al 1980.
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Chloracne began to appear about 2 days after the accident. Within 6 days, 12
chlidren were hospitalized; within 8 days, there were 14 (Parks 1978). Those first
affected were the most seriously affected, and some were still undergoing treatment
3 years after the incident (Revzin 1979). A screening of more than 32,000 children
of school age in the Seveso region resulted in the discovery of 187 cases of chloracne
(Hay 1978b). Officially, there were 135 confirmed cases within the first year, with
"new" waves of the skin disease appearing 18 and 24 months after the accident
(Bonaccorsi, Fanelli, and Tognoni 1978). Hoffman-LaRoche reported that most
chloracne was of "mild severity and quick recovery" and that there was no increase
in the susceptibility of the children to infectious disease (Reggiani 1979a). Only a
small percentage of those affected were adults.


Since 2,3,7,8-TCDD had been shown to cause birth defects and spontaneous
abortions in laboratory animals, the incidence of birth problems in the affected
population was studied. At present, the resulting data are inconclusive and
controversial, in part because of poor statistical data from prior years (Toxic
Materials News I979c). Through May 1977, the spontaneous abortion rate for the
entire Lombardy region of Italy, which includes the Seveso area, was lower than
the worldwide frequency (15 percent versus 20 to 25 percent) (Reggiani 1977). A
private organization, however, reported that 146 malformed infants were born
during 1978 in the Seveso area, almost 3 times the number reported officially
(Chemical Week 1979b; Revzin 1979).


Four years after the ICMESA incident, the people of Seveso are resuming an
almost normal life. Hoffman-LaRoche has bought some of the heavily
contaminated properties near the plant and has enclosed them and the plant within
a tall plastic fence. Contaminated debris and soil from other locations, including
the carcasses of 35,000 animals that died or were slaughtered (Parks 1978) have
been dumped in the enclosure, and this area is now believed to contain 80 percent of
all the dioxin that was released (Chemical Week 1979h). Some nearby houses have
been decontaminated by removing the tile roofs, vacuuming and scrubbing the
walls with detergents and solvents, and clearing the grounds around them (Parks
1978). All the former residents have been allowed to return to their homes. Having
decided the danger is over, many no longer practice any safety precautions (Revzin
1979). None of the many proposals for decontaminating the plant property has
satisfied everyone; the situation not only poses a massive technical problem, but is
clouded with legal and political difficulties.


The Seveso incident has been called an environmental calamity (Parks 1978),
and the release of dioxins has been compared to an escape of nuclear radiation in its
potential for disaster (Revzin 1979). The effects of the 20-minute release on July 10,
1976,  are still continuing and will not be known for years, perhaps not for
generations (Bonaccorsi, Fanelli, and Tognoni 1978). Although no human deaths
have resulted from the incident thus far, in the light of present toxicological
knowledge, late effects can be expected (Peterson 1978). Operations at the
IC MESA plant have not resumed since the 1976 accident (Watkins 1979b).


Contaminated Industrial Wastes
Manufacture of organic chemicals creates wastes, some of which may contain


dioxins. In one recorded incident a chemical plant waste known to contain a dioxin
has been clearly responsible for illness of a person not associated with chemical
handling operations (Beale et al. 1977). Other instances have been recorded and
continue to be discovered in which dioxins have been or are being discarded with
wastes in a manner that brings them into contact with the general public. This
report section lists the known examples of dioxin contamination of public land, air,
and water from disposal of industrial wastes. All are associated with present or
former producers of 2,4,5-TCP.
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Contained or Landfilled Wastes—


The most concentrated waste sources of dioxins are the anhydrous liquids, tars,
and slurries, which 2,4,5-TCP manufacturers may discard by burying them in the
ground or by storing them in drums. These materials are handled both by personnel
of the manufacturing company and by contractors responsible to the
manufacturer.


The most notable incident of nonoccupational exposure to dioxin-contaminated
wastes of this type involved the spraying of waste oils containing TCDD's on horse
arenas and a private road in east-central Missouri in 1971 (Shea and Lindler 1975;
Environmental Protection Agency 1975b; Commoner and Scott 1976a; World
Health Organization 1977; Kimbrough et al. 1977). The wastes were traced to a
plant of the North Eastern Pharmaceutical Co. (NEPACCO) in Verona, Missouri,
which manufactured 2,4,5-TCP at that time. The residues of a distillation phase of
the process were stored above ground in a 7500-gallon tank. Periodically,
NEPACCO would contract with someone to dispose of the wastes. Between
February and October of 1971, the Bliss Salvage Oil Company held this contract
and during these 8 months hauled away 16,000 gallons. Presumably, most was
incinerated. In May and June, however, waste oils mixed with these distillation
residues were sprayed to control dusts on four horse arenas and a road on a farm
owned by the operator of the oil salvage company.


Unexplained deaths of animals occurred for almost 2 years. By December 1973,
over 60 horses had died in the arenas and over 40 had become ill (Commoner and
Scott 1976; Kimbrough et al. 1977). Many cats, dogs, rodents, birds, and insects
had also died. Seven people developed various disorders as a result of exposure. A
six-year-old girl who played regularly on an arena floor was most seriously
affected; she was treated for inflammation of the kidneys and hemorrhaging of the
bladder, along with other symptoms (Beale et al. 1977). She lost 50 percent of her
body weight over the course of the illness, but has since recovered.


Finally, the most heavily contaminated soil was removed from the arenas and
replaced. This apparently solved the problem, since no further incidents have been
reported. The soil, probably still containing dioxins, is now buried in a landfill and
under a concrete highway that was being built at the time (Commoner and Scott
1976a).


In Australia, Union Carbide of Australia Limited (UCAL), previously a
manufacturer of 2,4,5-TCP and 2,4,5-T, disposed of dioxin-contaminated wastes
by landfilling during the years between 1949 and 1971 (Chemical Week 1978b;
Dickson 1978). At the time these wastes were buried, landfilling was the most
acceptable method of disposal. It has been estimated that 16 to 30 kg of dioxins
may be present in the buried wastes (Chemical Week 1978b; Dickson 1978;
Chemical Week 1978c). In 1969, when dioxin contaminants in 2,4,5-
trichlorophenol were being publicized, UCAL began removing the dioxins by
adsorption onto activated carbon. The dioxin-contaminated carbon, now stored in
steel drums, presents a disposal problem (Dickson 1978).


Dioxins have been found in two chemical landfills in Niagara Falls, New York.
One of these, the Love Canal, is now the site of a residential community, including a
school. The landfill previously was used by the Hooker Chemical Company for
burying chemical wastes, including those from the manufacture of 2,4,5-TCP. A
rising water table has brought the chemicals to the surface (Chem. and Eng. News
1978). Approximately 80 different chemicals have been identified, including a
number of known carcinogens (Cincinnati Enquirer 1978a). Recently it was
reported that TCDD's were found at the site (Chemical Week 1979a; Wright State
University I 979a, 1979b). About 30 tons of 2,4,5-TCP wastes are buried in the Love
Canal. Hyde Park, a larger toxic landfill used by Hooker, also has yielded positive
analyses. Environmental evaluations of three plants located near the landfill found
TCDD's in dust from these plants and in water samples taken from sediments in a
nearby creek (Chemical Regulation Reporter 1980).
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One of the largest accumulated quantities of dioxin-contaminated anhydrous
wastes now known is a cache of approximately 3000 drums of chemicals found in
1979 at the Vertac plant in Jacksonville, Arkansas (Fadiman 1979). The proper
procedure for final disposition of this material, which may contain as much as 40
ppm or more TCDD's, has not been determined. (See Sections 4 and 8 of this
report.)
Incinerated Wastes—


A number of present and previous producers of 2,4,5-TCP and 2,4,5-T disposed
of wastes by incineration. This method is used by the Dow Chemical Company and
was once used by the ICMESA plant and by NEPACCO, which discarded its
wastes through a contract incineration company. A recent report has raised a
significant question as to whether past or present incineration methods destroy all
dioxins. Dow reported in 1978 that fly ash from both stationary tar and rotary kiln
incinerators contains low concentrations of dioxins, even that from incinerators
designed to burn chemical wastes (Dow Chemical Company 1978). TCDD's bound
to particulate matter are largely unaffected by even high-temperature incineration
(Rawls 1979; Ciaccio 1979; Miller 1979).


It has been suggested that incineration of dioxin-contaminated chemical wastes
is primarily responsible for the observed presence of TCDD's in and around the
Dow plant in Midland, Michigan (Merenda 1979; Ciaccio 1979).* If this is shown
to be the case, pollution of the atmosphere from chemical incinerators may be an
important route in the exposure of the public to dioxin chemicals. Miller (1979) has
suggested that a worldwide background of atmospheric dioxin contamination may
exist as a result of the incineration by the U.S. Air Force of 10,400 metric tons of
Herbicide Orange containing up to 47 ppm TCDD's (see Ackerman et al. 1978).
This operation took place in the Pacific in 1977. Although there are no data that
confirm the presence of widespread atmospheric pollution from this source,
TCDD's were detected in some stack emission samples (Tiernan et al. 1979).


Discharged Water Wastes—
Dioxin concentrations that exceed theoretical solubility limits (Crummett and


Stehl 1973) may occur in industrial wastewaters because of 1) the presence of other
organic materials in the wastewater that would tend to increase the solubility of the
dioxin, and/or 2) the presence of suspended solids to which the dioxins are
adsorbed. In either event, it is possible that low levels of dioxins may be carried
routinely into the environment by industrial effluents, especially those associated
with the production of chlorophenols. Dow has asserted that low levels of dioxins
may also be associated with particulate matter leaked to the sewer from scrubbers
on powerhouses and incinerators (Crummett 1980).


Little published information addresses the question of dioxins in such industrial
water effluents. A 1978 report from Dow Chemical Company contends that their
pesticide plant effluent discharges were not responsible for the dioxins found in a
number of Tittabawassee River fish, collected downstream from the Dow
discharge. The report states that dioxins are formed during any combustion
process and therefore may be found everywhere in the environment. In late
communications, Dow indicates that dioxins indeed have been found above the
Dow effluent outfall by Dr. David Stallings of the U.S. Department of Interior and
the Michigan Department of Natural Resources (Crummett 1980).


Other data presented in the Dow report indicate that particulates in scrubber
water contained 46 ppb TCDD's, 200 ppb hexa-CDD's, 970 ppb hepta-CDD's, and
120 ppb OCDD. The water was used to scrub the gas stream from a rotary kiln
incinerator fired with a supplemental fuel to burn chemical wastes. Disposition of


*Dow believes that the observed presence of TCDD's and other dioxins in Midland and other metro-
politan areas is due not only to chemical incinerators but to various other combustion sources such as
powerhouses, diesel engines, charcoal grills, etc (Dow Chemical Company 1978, Rawls 1979)
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the overflow from the scrubber is unknown; however, it is unlikely that any water
treatment system can consistently remove 100 percent of a low-level constituent
such as TCDD's, especially if a portion of the TCDD's are adsorbed to particulate
matter.


In 1976, analysis of effluent water from the Vertac plant in Jacksonville,
Arkansas, showed 0.2 to 0.6 ppb of TCDD's (Sidwell 1976a). In contrast, analysis
of effluent from the city stabilization ponds, to which the plant effluent was sent,
showed no TCDD's (Sidwell 1976b). Because no detection limits were reported, the
presence of TCDD's in low concentration in the stabilization pond effluent
remained a possibility. There was also a question of the validity of the analytical
method used in the latter examination.


Chemists at Wright State University have recently reported on the analysis of
100 process and environmental samples taken by the U.S. EPA from the Vertac site
and surrounding area (Tiernan et al. 1980). TCDD's were detected in many of the
samples at ppt to ppb levels. Composite samples of soil and water from the city
sewage treatment plant lagoon contained 8 ppb TCDD's. Bottom core samples
from the Vertac cooling pond contained 2 to 102 ppb TCDD's; however, no
TCDD's were detected in the cooling pond discharge sample (detection limit of
0.05 ppb). Similarly, liquid discharge samples (2) from the equilization basin con-
tained no detectable TCDD's (detection limit 0.010 ppb), even though a bottom
mud sample from the basin contained about 400 ppb TCDD's.


Treatment of wastes at PCP production plants and wood treatment plants is
usually accomplished by oxidation ponds, lagoons, or spray irrigation. The
efficiency of these treatment schemes has not yet been evaluated where dioxins are
concerned. There is evidence, however, that water-mediated evaporation is at least
partly responsible for the removal of chlorophenols (and also possibly dioxins)
from oxidation ponds (Salkinoja-Salonen 1979b). Insufficient treatment could
result in contamination of waterways and thus in potential public exposure.


Transportation Accidents
In January 1979, the derailment of a tank car of orthochlorophenol in Sturgeon,


Missouri, resulted in symptoms of chloracne in a cleanup worker. Analysis of the
tank car contents showed less than 0.1 percent trichlorophenol contamination and
also 37 ppb TCDD's. Subsequent analyses by the EPA confirmed that the dioxin
contamination was 2,3,7,8-TCDD (Chemical Week 1979d and 1979e; Poole 1979).
Further details of the incident have not been released because of extensive legal
actions now pending involving the residents of the town and employees of the
manufacturing, transportation, and contract clean-up companies.


Although the incident at Sturgeon is the only one reported in which dioxins were
identified, it is especially significant because of the nature of the chemical involved.
The manufacture of orthochlorophenol offers no direct chemical pathway to the
side reactions that form 2,3,7,8-TCDD. Nevertheless, contamination with this
most-toxic dioxin was present. Product distillation is at least a hypothetical origin.
Continuing examinations of the source of the 2,3,7,8-TC DD are indicated and are
being conducted.


Herbicide Applications
For many years, herbicides made from dioxin-contaminated 2,4,5-TCP were


widely distributed into the environment. Since the herbicides were less toxic to
grasses, canes, and established trees than to broadleaf weeds and undergrowth
plants, they found wide application wherever the objective was to stimulate growth
of the more resistant plants. The applications included residential lawns; right-of-
ways for power lines, railroads, and highways; forest lands intended for future
lumbering; pasturelands; and food crops such as rice and sugar cane. Regulatory
and environmental actions have now halted most of these uses of chemicals that
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may contain dioxins, but a number of public health incidents have been associated
with herbicide applications.


In Oregon, application of 2,4,5-T and silvex by timber companies and the
government to forest areas has brought charges of increased incidences of
miscarriage by women living near the sprayed areas (American Broadcasting
Company 1978; WGBH Educational Foundation 1979). It is claimed that among 8
of the women, 11 miscarriages occurred within 1 month after herbicide
applications. The EPA investigated these charges and found sufficient evidence of
danger of the public health in sprayed areas to place an emergency ban on
continued use of 2,4,5-T and silvex in these and other areas (Blum 1979). Other
incidents in Oregon involved several people who complained of illness after
herbicide sprayings (WGBH 1979). Abortions among cows and deer, and the
deaths of fish, quail, and grouse were also reported to be associated with the
sprayings (WGBH 1979). An allergist specializing in environmental medicine
reported that the complaints of diarrhea and recurrent boils among the exposed
people could have been caused by a dioxin contaminant in the herbicides
(Anderson 1978).


In northeastern Minnesota, a family reported that offspring of pigs, chickens,
and rabbits that had fed in areas sprayed by a U.S. Forest Service helicopter were
born deformed, or later developed deformities (ABC News 1978; Anderson 1978;
Cincinnati Enquirer 1978c). For over 5 months after the spraying, the family
complained of intense bellyaches, headaches, fever, nausea, diarrhea, and
convulsions. An analysis of the family's water supply by the Minnesota health
authorities revealed traces of a herbicide that contained 2,4-D, and 2,4,5-T. The
presence of dioxins was not reported.


Another source of concern is the possible effects of the massive applications of
Herbicide Orange in Vietnam. Reports from some researchers indicate that
numerous deformities have been found in children 6 to 14 years old (Young et al.
1978). Some reports also state that spontaneous abortions among women in
sprayed areas were not uncommon, and that some people died as a result of the
spraying. It has been estimated that at least 25,000 children in South Vietnam could
be assumed to have acquired hereditary defects from this cause (Young et al. 1978).
Others claim that these reports are virtually impossible to validate. The National
Academy of Sciences concluded from their studies that there was no consistent
correlation between exposure to herbicides and birth defects (Young et al. 1978).


In 1969, citizens of Globe, Arizona, complained of human and animal illnesses
after the U.S. Forest Service had applied 3680 pounds of silvex and 120 pounds of
2,4,5-T to the nearby Kellner Canyon and Russell Gulch (Young et al. 1978). After
investigation by the Office of Science and Education and by the U.S. Department
of Agriculture, it was concluded that there were no significant effects on birds and
wildlife, there was no indication of illnesses in livestock greater than in other
regions, and human illnesses were those that commonly occur in the normal
population, except for one individual who developed skin rash and eye irritation
from cleaning out an empty herbicide drum.


In Swedish Lapland, two infants with congenital malformations were born to
women who had been exposed to phenoxy herbicides (Young et al. 1978). Medical
scientists could find no evidence to substantiate any conclusion beyond a
coincidental occurrence of the birth defects and the herbicide spraying.


In New Zealand, two women who had been exposed to 2,4,5-T during their
pregnancies gave birth to deformed babies (Young et al. 1978). In one case 2,4,5-T
was ruled out as the cause because although the mother had been exposed to the
herbicide during pregnancy, the exposure had occurred after the time in the
pregnancy when the deformity is known to usually occur. No conclusions were
reached on the other case.


Also in New Zealand, it was reported that deformities in infants occurred in three
areas of the country and that 2,4,5-T was suspected (Young et al. 1978). After an
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investigation, it was concluded that there was no evidence to implicate 2,4,5-T as
the cause of the deformities.


In Australia, skin rashes, respiratory problems, and higher incidences of birth
defects and infant mortality may be associated with 2,4,5-T sprayings and dioxin
contaminants (Chemical Week 1978d).


Although no published reports deal with the subject, large segments of the
suburban U.S. population are seasonally exposed to 2,4-D spray applications to
lawns for weed control. Until 1979, silvex was also a common constituent of many
of these formulations.


There is little published information relating to the use of 2,4,5-T in rice fields.
Rice is grown in Arkansas, Louisiana, and Texas, and possibly also in Mississippi,
usually in localized areas that include facilities for flooding of the fields (a
requirement in rice culture). Dioxins, including TCDD's could be accumulating in
the soil of these fields or in runoff channels. This appears to be a principal area of
missing information with respect to continued use of these herbicides. Dow
reportedly has published a study of fish living in rice-field irrigation water that has
been treated with 2,4,5-T (Shadoff et al. 1977b).


Foods


A number of human food sources have been found to be contaminated with
TCDD's. Three different research teams have reported finding dioxins in the fat of
cattle that had grazed on pasture experimentally treated with 2,4,5-T(Meselson, 0'
Keefe, and Baughman 1978; Kocher et al. 1978; Solch et al. 1978, 1980). Levels
reported ranged from 4 to 15 ppt and 12 to 70 ppt, and 10 to 54 ppt, respectively. In
contrast, however, samples from cattle fed ronnel contaminated with TCDD's
showed no dioxins at a detection limit of 10 ppt (Shadoff 1977). TCDD's have been
found at levels ranging from 14 to 1020 ppt in fish and crustaceans collected in
South Vietnam (Baughman and Meselson 1973). Fanelli et al. (1980b) and Cocucci
et al. (1979) found TCDD's in locally grown garden vegetables, fruit, and dairy
milk supplies following the ICMESA accident in Italy in 1976. An investigator
analyzed human milk samples collected in 1970 during the herbicide operations in
South Vietnam, and found that they were contaminated with 40 to 50 ppt TCDD's
(Baughman 1974). He reported that the mothers could have been contaminated
either by direct exposure or by ingestion of contaminated foods. About 1 ppt
TCDD's has been reported in breast milk from U.S. mothers living near pasture
land (Meselson, O'Keefe, and Baughman 1978); however, a subsequent study of
103 samples of breast milk from mothers living in sprayed areas revealed no
TCDD's at a detection limit of 1 to 4 ppt (Chemical Regulation Reporter 1980b). In
1973, TCDD's were detected in several U.S. commercial fatty acids (Firestone
1973).


Other chlorinated dioxins have also been detected in foods. Tiernan and Taylor
(1978) found hexa- , hepta- , and/ or OCDD in 19 of 189 USDA beef fat samples at
levels in excess of 0.1 ppb.


Firestone reported finding hexa-CDD's, hepta-CDD's, and OCDD in gelatin
samples obtained from supermarkets and in bulk gelatin (Firestone 1977). Gelatin
is a byproduct of the leather-tanning industry, which routinely used PCP and TCP
as preservatives (U.S. Environmental Protection Agency 1978b). Total United
States comsumption of gelatin is estimated at 32 million kilograms per year, of
which 20 percent is imported. In this study, dioxins occurred in 14 of 15 commercial
gelatin samples at levels ranging from 0.1 to 28 ppb total dioxins.
Pentachlorophenol was also identified in most samples. 2,3,7,8-TCDD was not
detected in any sample. These data are presented in Table 31.


Analysis by Dow Chemical Company of fish from the Tittabawassee River,
which receives the effluent from their Midland complex, revealed the presence of
TCDD's, hexa-CDD's, and OCDD in trace quantities (Dow Chemical Company
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TABLE 31. DIOXINS IN COMMERCIAL GELATINS


Sample no. Sample identity


Dioxins (ppb) b


Total


Dioxins


PCP


(ppm)


1,2,4,6,7,9


hexa-CDD's


1,2,3,6,7,9
hexa-CDD's


1,2,3,6,7,8


hexa-CDD's


1,2,3,7,8,9


hexa-CDD's


1,2,3,4,6,7,9


hepta-CDD's


1,2,3,4,6,7,8


hepta-CDD's OCDD


1


2


3


4


5


6


7


8


9


Bulk domestic pork skin
gelatin


Bulk domestic pork skin
gelatin


1975 Consumer package
(Texas)


1975 Consumer package
(Texas)


1977 Consumer package
(Washington, D C )


1977 Consumer package
(Washington, D C )


1977 Consumer package
(Washington, D C )


Imported bulk gelatin
(Columbia, South America)


Imported bulk gelatin-A
(Mexico)


0 0


0 0


3 8


6 4


N A c


N A


N A


0 01


3 5


0 00


000


000


0 00


0 00


0 03


0 10


0 00


0 02,0 03 0


000


0 00


0 20


0 20


000


0 20


0 70


0 00


30,0 30


0.00


0 00


0.00


0 00


0.00


0 03


0 40


0 00


0 40,0 60


0 00


000


0 03


0 04


0 00


0 05


0 09


000


0 05,0 02 3


0.01


0 00


0 00


0 00


0 02


0 20


0 80


0 20


80,3 90


0.00


0.00


0 10


0 30


0 02


0 16


0 80


0 20


4 60,5.30


0 1


0.0


0 2


0 4


0 1


0 2


0 6


0 6


20,16


0.1


0 0


0 6


1 0


0 2


0 8


3 6


0 9


30,26


(continued)







TABLE 31. (continued)


Dioxins (ppb)


PCP	 1,2,4,6,7,9 1,2,3,6,7,9 1,2,3,6,7,8 1,2,3,7,8,9 1,2,3,4,6,7,9 1,2,3,4,6,7,8	 Total
Sample no. Sample identity 	 (ppm) hexa-CDD's hexa-CDD's hexa-C DD's hexa-CDD's hepta-CDD's hepta-CDD's OCDD Dioxins


10	 Imported bulk gelatin-A 	 7.5	 0.02,0.02	 0.10,0 10	 0.30,0.20	 0.05,0 09	 2 50,2.70	 2.80,2.90	 20,17	 25,23
(Mexico)


11	 Imported bulk gelatin-A 	 8.3	 0.02,0.02	 0 20,0 40	 0.60,0.80	 0.07,0 20	 3.50,4 00	 3.60,5.00	 21,18	 29,28
(Mexico)


12	 Imported bulk gelatin-8	 0.3	 0 00,0 00	 0.00,0.00	 0 00,0 00	 0 00,0 00	 0 02,0 02	 0.02,0 02	 0 1,0 1	 0.1,0 1
(Mexico)


13	 Commercial blend	 2 2	 0 01,0 01	 0.06,0 08	 0 20,0.30	 0.02,0 09	 0.90,0.90	 1.20,1.20	 4 8,4 3	 7 0,6 9
(67% domestic pork skin
gelatin, 33% Mexican-A)


14	 Commercial blend	 3 1	 0 01,0 01	 0.05,0 08	 0 10,0.20	 0 02,0 07	 0.60,0.50	 0 60,0 80	 2 9,1.9	 3 8,3 6
(65% domestic pork skin
gelatin, 35% Mexican-A)


15	 Commercial blend	 1 0	 0 01,0 01	 0.02,0 03	 0 04,0.09	 0 01,0.02	 0.20,0.30	 0 30,0 40	 1.4,1.1	 2 0,2 0
(91% domestic pork skin
gelatin, 9% Mexican-A)


a—Source Firestone 1977


b—Limits of quantitation were about 0 006, 0 012, and 0 018 ppb for the hexa-CDD's, hepta-CDD's, and OCDD, respectively, using electron-capture gas-liquid chromatography
c—N A = Not analyzed







1978). Catfish from the Saginaw Bay contained 0.024 ppb TCDD. Michigan health
authorities have found TCDD's in fish from the Flint, Cass, and Shiawassee
Rivers. Dow has pointed out that these three rivers have huge combustion sources
on their banks but no pesticide plants (Crummett 1980). The Food and Drug
Administration has recommended that Michigan set a maximum residue level for
dioxins in fish at 100 ppt (Toxic Materials News 1979e).


TCDD's have been recently detected in leather meal, although in unquantified
amounts (U.S. Environmental Protection Agency 1978b). Like gelatin, leather
meal is a byproduct of the leather-tanning industry. It is reported that the FDA
permits up to 1 percent leather meal in swine food diets, but this level is believed to
be too restrictive to be economically advantageous. Poultry feeding tests have
indicated that 6 percent leather meal in the diet could be economically
advantageous if the leather meal were free of dioxins. EPA recently withdrew an
application to FDA for approval of the inclusion of leather meal in poultry feed
because of the discovery of TCDD's in the meal.


There is no published information relating to the residual level of TCDD's on
harvested rice crops that have been treated with the herbicide 2,4,5-T.


Pentachlorophenol has been found in dairy products, grains, cereals, root
vegetables, fruits, and sugars (U.S. Environmental Protection Agency 1978e).


Water Supplies
Another apparent gap in information concerns drinking water. There are no


published reports of studies that searched specifically for dioxins in surface or well
waters used for drinking-water supplies. A report from the National Academy of
Sciences (1977) indicates that there are no reports of dioxins in drinking water, but
does not indicate clearly whether dioxins have not been detected, or whether no
research has been conducted. Dr. James Allen of the University of Wisconsin
reported in 1978 that dioxins have been detected in Great Lakes waters, but
apparently no data to this effect have been published.


In 1978, Dow Chemical Company reported that their analysts were unable to
detect 2,3,7,8-TCDD in two surface water samples taken from the Tittabawassee
River near Dow's Midland plant. The detection limit cited was 0.001 ppb.


It is possible that even if toxic chlorodioxins are not present in surface waters,
they might be formed at low levels during purification of public water supplies.
Early research with unsubstituted dioxins showed that chlorinated dioxins could
be formed from the unsubstituted dioxin by direct chlorination (Gilman and
Dietrich 1957). Although no tests of this possibility have been reported, any dioxin
entering a municipal drinking water system may become chlorinated during
routine chlorine disinfection processes, and thus its toxicity could be greatly
increased.


Combustion Residues
The presence of dioxins in fly ash from municipal incinerators is described in


Section 3. Tests by Dow Chemical Company that found dioxins in fireplace soot
and other combustion processes are also described elsewhere in the report. Here it
is emphasized that these observations identify another source of exposure of the
public to dioxins. To date, the available data are insufficient to allow definition of
the relative importance of nonpesticide combustion as a contributor to dioxin
pollution of the environment.


Miscellaneous Pesticide Uses
In addition to their principal uses as a raw material and an agricultural pesticide,


2,4,5-TCP and other chlorophenols that may contain dioxins are brought into
contact with the public in other ways. One such use is in disinfectants (U.S.
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Environmental Protection Agency 1978i). These are used on surfaces of swimming
pools, household and hospital sickroom equipment, food processing plants and
equipment, and hospital rooms, as well as on surfaces that contact food. They are
also used in bathrooms and restrooms, on shower stalls, urinals, floors, and toilet
bowls. Another minor use is as a constituent of metal cutting fluids. It is not known
whether any of these cutting fluids are sold commercially.


Commercial products containing pentachlorophenol are readily available to the
public. Examples of such products are paints containing PCP as a fungicide or
preservative, and formulations for wood preserving. The latter typically contain
about 4 percent PCP. Exposure of the users of PCP products is most likely to occur
during use. In one reported case, however, a woman became weak and lost 20
pounds over a 3-month period that followed the application of paint containing
PCP to interior paneling. Chronic inhalation of the PCP vapors from the walls was
said to be the cause (U.S. Environmental Protection Agency 1978e).


Dermal absorption of sodium pentachlorophenate (Na-PCP) resulted in the
illness of nine newborn infants and the subsequent death of two (U.S.
Environmental Protection Agency 1978e). This exposure occurred in a hospital
after clothing and linens were accidentally washed with Na-PCP. Analysis of
clothing and bed linens showed PCP residues ranging from 2.64 to 195.0 mg/ 100 g.
Analysis for dioxins was not reported.


Since many wood products are treated with PCP, exposure could occur by
excessive handling or contact. Items such as telephone posts, fence posts, and
similar products, readily accessible to the public, could present health hazards if
subsequently handled.


Hexachlorophene Exposures
Until 1972 hexachlorophene was widely used as a bacteriostatic agent in many


commercially available products. Hexachlorophene is made from 2,4,5-TCP, a
known dioxin source. In September 1972 the FDA began requiring new drug
applications for all drugs containing 0.75 percent or more hexachlorophene and
also required that these drugs be made available only by prescription. Products
containing 0.1 percent hexachlorophene as a preservative are not subject to the
prescription requirement and are still marketed commercially.


Hexachlorophene for use in drug and cosmetic products is apparently made
from purified 2,4,5-trichlorophenol. The dioxin content of currently marketed
hexachlorophene is believed to be less than 15 ,u g/ kg (15 ppb) (World Health
Organization 1977). There apparently are no published references that report
positive analyses of dioxins in hexachlorophene.


Sickness and death resulting from exposure to hexachlorophene have been
reported, occurring primarily among children and infants (Kimbrough 1976; U.S.
National Institute of Environmental Health Sciences 1978). It is not known
whether dioxin contaminants are responsible. In one incident, four children died
following exposure to a detergent containing 3 percent hexachlorophene
(Kimbrough 1976). In 1972, 41 infants and children died and a much larger number
became ill after being exposed to baby powder to which excessive quantities of
hexachlorophene had been added accidentally (Kimbrough 1976). The
hexachlorophene concentration in the baby powder was 6 percent.


A Swedish study concerned children born to mothers who were nurses in
hospitals and who had been exposed to hexachlorophene soap in early pregnancy;
among 65 children, 11 malformations were found, 5 of which were severe (U.S.
National Institute of Environmental Health Sciences 1978). Out of 68 children
born to unexposed mothers, only one slight malformation was observed.
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OCCUPATIONAL EXPOSURE
Except for the 1976 disaster at Seveso, most clearly recognized human injuries


associated with dioxins have been suffered by persons who came into contact with
the chemicals as a result of their occupation. The most directly affected probably
would be workers in plants of the chemical manufacturing industry where the
dioxins are created. Other industries and activities, however, also use dioxin-
contaminated chemical products and thus represent another source of worker
exposure (for purposes of this report, the exposure of Vietnam military personnel
to dioxins is considered occupational). Still other occupational exposures result
from work in analytical or research laboratories and from handling of chemical
wastes. This report section describes the reported incidents and the potential for
human exposure due to occupational activities.


A large-scale study of occupational exposure to dioxins is now underway by the
National Institute for Occupational Safety and Health (NIOSH). With
cooperation from the chemical industry, major unions, and the Department of
Defense, NIOSH is compiling a registry of the population of chemical workers in
the United States who have had documented exposure to 2,3,7,8-TCDD, either in
the manufacture of herbicides or in industrial accidents. Once this registry has been
developed, NIOSH plans to evaluate trends in mortality of the exposed workers
and, if the data permit, will consider conducting studies of morbidity and
reproductive effects (Robbins 1979).


The NIOSH program will augment similar studies in progress in connection with
present and former workers exposed to dioxins in Jacksonville, Arkansas, and
Nitro, West Virginia (Occupational Safety and Health Reporter 1979).


Chemical Manufacturing Industry
More than 200 dioxin-related industrial accidents occurred around the world


during the 30 years prior to 1979 (American Industrial Hygiene Association
Journal 1980). The following paragraphs represent only a sampling of these
incidents, most of which involve the manufacture of 2,4,5-TCP. Table 32
summarizes some of the other incidents not described in detail. Table 33 is a
sampling of the incidents involving plant accidents.


The earliest major incident was an explosion in 1949 at a plant of the Monsanto
Company in Nitro, West Virginia. This plant operated from 1948 to 1969, and the
explosion was reported to have affected 228 people (Whiteside 1977; Young et al.
1978). The symptoms included melanosis, muscular aches, nervousness, and
intolerance to cold, in addition to chloracne. A current occupational study of the
long-term effects of dioxin exposure is being conducted of 121 people who were
working in the plant at the time, including all of those who developed chloracne as a
result of the accident. Preliminary study reports indicate no excess deaths from
cancer or cardiovascular disease among these workers (American Industrial
Hygiene Association Journal 1980).


In 1953, an explosion occurred in Germany at the factory of Badischer Anilin
and Soda-Fabrik, which was producing 2,4,5-TCP by hydrolysis of 1,2,4,5-
tetrachlorobenzene with sodium hydroxide in a solvent of methanol (Goldmann
1972). Following the explosion the safety valves released vapors, which filled all
reactor rooms on all four floors of the plant. After a few minutes, vapors that had
not been withdrawn with exhause fans had condensed as solids on the apparatus,
walls, windows, and doors. Chloracne developed in 42 people, 21 of whom also
developed disorders of the central nervous system or internal organs. In addition, 5
years after the explosion a worker replacing a gasket on one of the reactors
developed several disorders a few days later; one year later the worker died.


An explosion at the TCP-producing factory of the Coalite and Chemicals
Products at Derbyshire, U.K., resulted in 79 workers contracting chloracne (May
1973).
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TABLE 32. REPORTED INCIDENTS OF OCCUPATIONAL EXPOSURE TO DIOXINS
DURING ROUTINE CHEMICAL MANUFACTURINGa


Year Country Manufacturer/plant location


Number of


Chemical produced persons exposed


1949 West Germany N.A. b/Nordrhein, Westfallen PCP, TCP 17


1952 West Germany N.A./N A TCP 60


1952-53 West Germany Boehringer/N A. TCP 37


1954 West Germany Boehringer, Inge!helm/Hamburg TCP; 2,4,5-T 31


1956 United States Diamond Alkali/Newark, NJ 2,4-D; 2,4,5-T 29


1956 United States Hooker/N.A TCP N.A.


1960 United States Diamond Shamrock/N.A' TCP N A.


1964 U S.S.R NA/NA 2,4,5-T 128


1964 United States Dow Chemical Company/Midland, MI 2,4,5-T 60


1965-69 Czechoslovakia Spolana/N.A. TCP 78


1970 Japan N.A /N.A PCP; 2,4,5-T 25


1972 U.S.S.R N A./N.A. TCP 1


1973 Austria Linz Nitrogen Works/N.A. 2,4,5-T 50


1974 West Germany Bayer/Uerdingen 2,4,5-T 5


1975 United States Thompson Hayward/Kansas City, MO TCP N.A.


a—Adapted from Young et al 1978
b—N A = Not available.
c—Not known whether occupational exposure was involved in the incident







TABLE 33.	 OCCUPATIONAL EXPOSURES TO DIOXINS THROUGH ACCIDENTS
IN THE CHEMICAL MANUFACTURING INDUSTRYa


Year Country Manufacturer/location Product involved
Number of


workers affected


1949 United States Monsanto/Nitro, WV TCP 228


1953 West Germany BSAF/Ludwigshafer TCP 55


2,4,5-T


1956 France Rhone Poulene/Grenoble TCP 17


1962 Italy TCP 5


1963 Netherlands Philips-Duphar/Amsterdam TCP 50


1966 France Rhone Poulene/Grenoble TCP 21


1968 United Kingdom Coalite and Chemicals Products/ TCP 79


Bolsover, Derbyshire


1976 Italy ICMESA/Meda TCP 134b


a—Adapted from Young et al. 1978
b—These were not workers but local residents (124 children and 10 adults), no workers were reported affected
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Six months after an explosion in the Netherlands at the Philips-Duphar plant,
which was producing 2,4,5-TCP, 9 of 18 men working on decontaminating the
plant contracted chloracne (World Health Organization 1977).


During the Seveso incident, the public was more seriously affected, but the plant
workers were also exposed to dioxins. Reports are fragmentary and sometimes
conflicting. A company-sponsored report says that of the 10 workers in the plant at
the time of the accident, none, not even those who came in direct contact with the
reactor, showed signs of exposure; further, a year later, none of the plant workers
showed any signs of disease associated with dioxin toxicity (Reggiani 1977).
Another report states that one volunteer worker, after helping to clean out the
material that remained in the reactor after the accident, developed severe chloracne
(Parks 1978). Another report states that among 170 workers exposed to the
contamination, 12 developed chloracne, 29 developed liver disease, 17 developed
high blood pressure, and 20 others suffered from other various disorders (Zedda,
Cirla, and Sala 1976). Finally, another report states that 64.5 percent of 141 former
workers suffer from liver problems and others suffer from a variety of other
complaints; 79 of 160 workers involved in the cleanup campaign show
chromosomal abnormalities (Chemical Week 1978a).


Workers at the Vertac plant in Jacksonville, Arkansas may have been affected by
exposure to dioxins, even though no catastrophic event occurred during the many
years the plant produced 2,4,5-TCP. Graphic accounts of chloracne attacks in
plant workers appeared in an investigative article published in a nontechnical U.S.
magazine (Fadiman 1979). In June 1979, Arkansas health officials found signs of
chloracne in 13 of the 74 current Vertac employees (Richards 1979c). In July 1979,
a task force of medical experts began an intensive examination of about 150
present and former employees; no definitive conclusions have been reported.


Although not necessarily employees of chemical manufacturers, some workers
undergo occupational exposure to dioxins in the handling or transportation of
bulk chemicals outside of the plant. In one reported incident after the railway
derailment in Sturgeon, Missouri, low levels of 2,3,7,8-TCDD were found in the
blood of two of the cleanup workers (Chemical Week 1979d, 1979e, and 1979i;
Poole 1979; Taylor and Tiernan 1979). These were employees of a firm hired by the
railroad to clean up the spill.


In a similar incident in Sweden, railroad workers were exposed to 2,4-D and
2,4,5-T. A medical study concluded that these herbicides showed a possible tumor-
inducing effect (Young et al. 1978). The presence of dioxins apparently was not
considered in this study.


Use of Chemical Products
When makers of dioxin-contaminated products sell these products to other


industries or organizations, the personnel of these secondary users are subject to
occupational exposure to dioxins. Table 34 lists several related industries that
process or handle chemical products with a potential dioxin content.


It is estimated that 80 percent of all pentachlorophenol produced is used in
wood-treating operations (Arsenault 1976; American Wood Preservers Institute
1977; U.S. Environmental Protection Agency 1978e). Exposure in this secondary
industry may occur during the mixing of the PCP crystals and solvent (American
Wood Preservers Institute 1977). Many of the larger wood-treating operations now
use automatic closed mixing systems, which limit the chances for worker exposure.
Chloracne symptoms have developed, however, in workers in one wood-treating
plant; the exposures resulted from manual opening and dumping of bagged PCP
(U.S. Dept. HEW 1975). Workers also may be exposed to PCP by handling of
wood after treatment.


Other uses for pentachlorophenol and its sodium salt are in cooling tower water
treatments, in pulp and paper mills, and in tanneries (U.S. Environmental
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TABLE 34. INDUSTRIES USING DIOXIN - RELATED CHEMICALS


Industry
	


Chemical(s)	 Process application


Textiles
	


TCP
	


Process water fungicide


Leather tanning
	


TCP
	


Process water fungicides


Wood preserving
	


PCP
	


Active ingredient in dip vat/


pressure treatment


Pulp and paper
	


TCP
	


Process water slimicide, fungicide


PCP


Pesticide formulators


and applicators


2,4,5-T


2,4-D


silvex


ronnel


erbon


hexachlorophene


Active ingredient formulated


or sprayed


Automotive	 TCP	 Metal cutting fluids, foundry core


washes


Miscellaneous industries TCP	 Slimicide in cooling tower waters


Household and industrial TCP	 Active ingredient disinfectant


cleaning products	 hexachlorophene


Building/construction	 PCP	 Termite control


Drug and cosmetics	 hexachlorophene	 Product preservative or active


ingredient


Paint	 TCP	 Preservative/mildewcide


PCP


Farming (cattle)	 2,4,5-T	 Rangeland weed control


2,4-D


Railroad, telephone	 2,4,5-T	 Weed control on right-of-ways


(construction and	 silvex


maintenance)	 2,4-D


184







Protection Agency 1978e). Potential for worker exposure therefore exists in these
industries. Cooling tower waters from one 2,4,5-TCP facility have recently been
found to contain ppb levels of TCDD's (see Section 4 of this report).


People involved in the application of herbicides manufactured from or
formulated with 2,4,5-TCP and derivatives may be exposed to dioxin
contaminants. These include workers involved in aerial applications and those
employed by commercial lawn-care companies who apply phenoxy herbicides
manually.


Exposures to Herbicide Orange—
Thousands of military personnel were exposed during the Vietnam conflict to


Herbicide Orange; these exposures are currently the topic of considerable litigation
and are not outlined in detail in this report. The General Accounting Office (GAO)
notes that 4800 veterans have asked for treatment for exposure to Herbicide
Orange (Toxic Materials News 1979d), and the suits are being brought against
former manufacturers, reported to include Dow Chemical Company, Hercules,
Diamond Shamrock, Monsanto, Northwest Industries, and North American
Philips (Chemical Week 1979c).


Summaries of the situation were published in Science (Holden 1979) and by the
New York Times (Severo 1979).


Chemical Laboratories
In 1957, a research worker in a laboratory synthesized 2,3,7,8-tetrabromo


dioxin. That same year, another researcher first synthesized 2,3,7,8-TCDD (about
20 grams) by chlorination of unsubstituted dioxin. In both cases, on completion of
these achievements, the researcher was hospitalized (Rappe 1978). The chemical
laboratory continues to be a potential source of human exposure to dioxins.


One case is reported involving three scientists in the United Kingdom (May
1973). Although it was believed that adequate precautions had been taken, all three
were afflicted with various disorders. Two of the scientists had been working on the
synthesis of dioxin standards. They had performed the synthesis under a fume
hood and had worn overalls and disposable plastic gloves. Both persons developed
chloracne in addition to other symptoms. The third scientist, who had been
working with dilute dioxin standards, had taken similar protective measures. He
did not develop chloracne but he exhibited other symptoms, including hirsutism
and excess cholesterol in the blood.


In 1978, Dow Chemical Company reported that an employee contracted
chloracne after disposing of laboratory wastes contaminated with dioxins. He
reportedly had not followed standard safety procedures. Dow has developed a set
of elaborate laboratory safety rules to be used when working with dioxins.


Similarly, stringent procedures are exercised by independent laboratories that
analyze samples containing dioxins. The Brehm Laboratory of Wright State
University, Dayton, Ohio, includes a specially equipped laboratory with restricted
access, specially trained personnel, and tight internal quality control based on
mandatory routine wipe tests. All personnel use disposable gowns, gloves, and shoe
covers. "Cradle-to-grave" control is exercised for all reagents, wash water,
disposable clothing, towels, and all other materials used or consumed in the
laboratory; nothing enters the sewer or is discarded as common trash. Everything
enters sealable transportation barrels to be discarded in an environmentally
acceptable manner. Gas chromatographs are vented through charcoal filter
cartridges, which are routinely discarded into the barrels. Any dusty samples are
handled in a special filtered glove box with total control of all dust and unused
sample material. This laboratory has experienced no incidents of dioxin poisoning
(Taylor 1980).
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Waste Handling
Another possible route of exposure to workers is the handling of production


wastes generated from manufacturing and formulation processes. Not only the
employees of the company that generates dioxin-containing wastes can be affected
by these wastes, but also those who work for contract waste disposal firms. The
incident at Verona, Missouri, indicates that the waste disposal company owner and
/ or his employees did not recognize the dangers of wastes with potential dioxin
content.


The synthesis of pentachlorophenol and its use in wood treatment also generate
waste products. A current study sponsored by the EPA Office of Solid Wastes
includes an analysis of sludge samples from various locations within three
industrial plants that produce either trichlorophenol, pentachlorophenol, or
hexachlorophene (U.S. Environmental Protection Agency 1978d). Also being
sampled is a wood-preservation operation in which pentachlorophenol is used.
Initial results have shown low-ppm concentrations of hexa-CDD's, hepta-CDD's,
and OCDD in sludges resulting from PCP production. Concentrations of the di-
oxins are not specified, but it is stated that the levels are below those designated as
toxic in the published literature. Also, 0.06 ppm OCDD and low levels (not quanti-
fied) of hexa-CD D's and hepta-CDD's were found in the soil in the vicinity of the
product storage area.
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SECTION 6


HEALTH EFFECTS


INTRODUCTION
On a molecular basis 2,3,7,8-TCDD is perhaps the most poisonous synthetic


chemical. As shown in Table 35, only bacterial exotoxins are more potent poisons.
Not only is this TCDD isomer extremely poisonous but it also has extremely high
potential for producing adverse effects under conditions of chronic exposure.
Human exposure to 2,3,7,8-TCDD has induced chloracne (an often disfiguring
and persistent dermatologic disorder), polyneuropathy (multiple lesions of
peripheral nerves), nystagmus (involuntary rapid movement of the eyeball), and
liver dysfunction as manifested by hepatomegaly (increase in liver size) and enzyme
elevations (Pocchiari, Silano, and Zampieri 1979). In animals, this compound has
been shown to be teratogenic, embryotoxic, carcinogenic, and cocarcinogenic
(Neubert and Dillman 1972; Courtney 1976; Kociba et al. 1978; and Kouri et al.
1978). It has been established that under certain conditions 2,3,7,8-TCDD can
enter the human body from a 2,4,5-T-treated food chain and can accumulate in the
fatty tissues and secretions, including milk (Galston 1979). The available data
indicate significant risks associated with the use of dioxin-contaminated
herbicides. Based upon the work of Van Miller et al., estimates done by accepted
risk assessment procedures indicate that daily human exposure to 0.01 Ag ( 10 ng)
of 2,3,7,8-TCDD is the dosage expected to result in "incipient carcinogenicity."
Additionally, daily human exposure to 4 g 2,3,7,8-TCDD would be expected to
result in a shortened lifespan, and daily exposure to 290 pig would likely result in
acute toxicity (Galston 1979).


Although 2,3,7,8-TCDD is considered to be the most toxic dioxin, others are
also cause for concern. Kende and Wade (1973) have established certain chemical
structural requirements that must be met for a dioxin to be toxic:


• Halogen substituents at positions 2, 3, and 7 are minimum structural
requirements.


• Bromine as a substituent is more active toxicologically than chlorine, which is
more active than fluorine.


• At least one hydrogen atom must remain on the dibenzo-p-dioxin nucleus.


Another finding is that the ability for a dioxin to induce* various enzymes
correlates with its toxicity, as illustrated in Tables 36 and 37. As these tables show,
2,3,7,8-TBDD and Hexa-CDD are the only dibenzo-p-dioxin derivatives nearly
comparable to 2,3,7,8-TCDD in acute toxicity or ability to produce chloracne.
These two compounds are also comparable to 2,3,7,8-TCDD in induction of aryl
hydrocarbon hydroxylase (AHH). The compounds OCDD and 2,7-DCDD are
mildly toxic, with minimal ability to induce AHH. Thus bioassays of unknown
dioxin isomers based upon enzyme induction hold promise for predicting
biological activity and toxicity.


*An Induced enzyme is one that is synthesized only in response to the presence of a certain substrate
or substrates.
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METABOLISM
In guinea pigs, 2,3,7,8-TCDD is moderately well absorbed from the


gastrointestinal tract and has a plasma half-life of about 1 month (Nolan et al.
1979). Although dibenzo-p-dioxin is rapidly converted by the microsome-NADPH
system into polar metabolites, this system has little effect upon 2,3,7,8-TCDD
(Vinopal and Casida 1973). A large proportion of administered 2,3,7,8-TCDD
persists in unmetabolized form in the liver, partially concentrated in the
microsomal fraction in all species studied. This finding implies that the
unmetabolized compound, rather than a metabolite, is responsible for its toxic
effects in mammals. A recent study has shown that 2,3,7,8-TCDD is slowly
excreted via the biliary tract in the form of glucuronide and other more polar
metabolites (Ramsey 1979). The same study indicated that enterohepatic
recirculation of the compound was not extensive. Studies have indicated that its
toxicity is not mediated by:


• Inhibition of mitosis (cell division) in mammalian cells
• Alteration of glucocorticoid metabolism
• Alteration of thyroid hormone function


TABLE 35. TOXICITIES OF SELECTED POISONS'


Substance Molecular weight
Minimum lethal dose


(moles/kg)


Botulinum toxin A 9.0 x 10 5 3.3 x 10 -17


Tetanus toxin 1.0 x 10 5 1 0 x 10-15


Diphtheria toxin 7.2 x 104 4.2 x	 10 -12


2,3,7,8-TCDD b 322 3.1	 x	 10 -9


Saxitoxin 372 2.4 x 10 -8


Tetrodotoxin 319 2.5 x 10 -8


Bufotoxin c 757 5 2 x 10 -7


Curare 696 7.2 x 10-7


Strychnine 334 1 5 x 10 -6


Muscarin c 210 5 2 x 10-6


Diisopropylfluorophosphate 184 1.6 x	 10 -5


Sodium cyanide 49 2.0 x 10-4


a—Source Poland and Kende 1976 These data were compiled by Mosher et al , and the values
indicate only relative toxicity It should be noted that the values deal with different species,
routes of administration, survival times, and in one case the mean lethal dose rather than the
minimum lethal dose Except where noted, administration was by the intraperitoneal route in
mice


b—LD 50 upon oral administration in the guinea pig


c—Intravenous injection in the cat
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TABLE 36. BIOLOGICAL PROPERTIES OF DIOXINSa


Compounds
LD 50 (rat)
(mg/kg)


Chloracne
aptitude


Teratogenic
effect


Embryotoxic
effect


2,3,7,8-TCDD 0.04 +++ +++ +++


Unsubstituted dioxin >1000 o o 0


2,7-DCDD "2000 o ± ±


2,3-DCDD >1000 o o o


2,3,7-tri-CDD >1000


2,3,7-tri-BDD >1000


1,2,3,4-TCDD >1000 o o o


1,3,6,8-TCDD > 100 o o o


2,3,7,8-TBDD <	 1 +++


Hexa-CDD (mixture) '\,	 100 ++ ++


OCDD "2000 o ± +


a—Source Saint-Ruf 1978 Values for symbols were not reported


• Increasing serum levels of ammonia
• Inhibition of the synthesis of flavin enzymes or
• The effect of superoxide anion via DT-diaphorase stimulation (Beatty 1977).


Another aspect of 2,3,7,8-TCDD metabolism is its interaction with iron
metabolism. Rats given 1.7 pg of the substance intragastrically have shown a 2-
fold increase in the serosal transfer of iron, whereas no effect was observed on the
mucosal iron uptake (Manis 1977). Sweeny (1979) has shown, however, that iron
deficiency protects mice from many of the toxic effects of 2,3,7,8-TCDD. In the
latter study, animals rendered iron-deficient were protected from elevated
porphyrin levels (including the consequent skin disease that resembles human
porphyria cutanea tarda) and liver damage. Since mixed function oxidase enzymes
were elevated in the iron-deficient mice, the authors speculated that depleted stores
of iron in tissue were responsible for the observed amelioration of toxicity. The
results of these studies have significant implications for toxicity in humans.
Persons with high dietary iron intake would be expected to be more susceptible to
2,3,7,8-TCDD toxicity than persons with marginal iron intakes. Similarly, females
might be less susceptible to its toxicity than males because they usually store less
iron in the body.


Pharmacokinetics and Tissue Distribution
Two studies have extensively examined the pharmacokinetics of 2,3,7,8-TCDD


(Piper, Rose, and Gehring 1973; Rose et al. 1976). Rose demonstrated that
elimination of this dioxin followed first-order kinetics, and he fit the data to the


189







one-compartment open model. Table 38 shows the body burden of 14C-2,3,7,8-
TCDD in rats given a single oral dose of 1.0 /.1 g/ kg; the average fractional oral
absorption of 14C-2,3,7,8-TCDD was approximately 84 percent, and the
elimination half-life averaged 31 days. Piper's earlier study also found that after the
first 2 days following oral dosages of rats, elimination followed first-order kinetics.
The results of this study, however, which are summarized in Figure 50, show that
only about 70 percent of ingested 2,3,7,8-TCDD was absorbed and the elimination
half-life was only about 17 days. Over a 21-day period, a total of 53 percent of the
ingested dose was excreted in the feces, while about 13 percent and 3 percent were
excreted in the urine and expired air, respectively.


Tissue distribution of ingested 2,3,7,8-TCDD has been examined in many
species, including rats, guinea pigs, and monkeys (Piper, Rose, and Gehring 1973;
Rose et al. 1976; Gasiewicz and Neal 1978; Van Miller, Marlar, and Allen 1976).
Rose et al. established that the accumulation of 14 C-2,3,7,8-TCDD in rat liver
follows apparent first-order kinetics. In this study, the accumulation of 2,3,7,8-
TCDD in rat liver could be simulated by the following equation:


C t C ss ( 1 e -kt)


where C t = the concentration of ' 4 C activity in the liver at time t
C „ = the concentration of 14 C activity in the liver at steady state
K = elimination rate constant from the liver


TABLE 37. ENZYME INDUCTIONS


Compounds
ALASb


(chick embryo)
AHlic


(chick embryo)


Zoxazolamine
hydroxylase


(rat)


2,3,7,8-TCDD +++ 1.00 +++ 


Unsubstituted dioxin 0


2,3-DCDD o 0.00


2,7-DCDD o 0.00


2,8-DCDD o 0.00


1,3-DCDD o 0.00


2,3,7-tri-CDD ++ 0.02


2,3,7-tri-BDD ++ 0.60


1,2,3,4-TCDD o 0.00


1,3,6,8-TCDD 0.20


2,3,7,8-TBDD 1.00 +++ 


Hexa-CDD 0.80


OCDD 0.00


a—Source'	 Saint-Ruf 1978. Values for symbols not reported


b—Amino-levulinic Acid Synthetase.
c—Aryl Hydrocarbon Hydroxylase
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TABLE 38. 14 C BODY BURDEN ACTIVITY IN SIX RATS GIVEN A SINGLE


ORAL DOSE OF 1.0 Ag OF 14C-2,3,7,8-TCDD/kga


Sex f k (days -1 ) VIA (days)


Male 0.66 0.026 +0.001 b 27


Male 0 77 0.018 ±0.001 39


Male 0.91 0.021 ±0.000 33


Female 0.93 0.022 ±0 001 32


Female 0.87 0.019 ±0.001 36


Female 0.91 0.033 ±0.002 21


Mean ±SD 0.84 ±0.11 0.023 ±0.006 31 ±6


a—Source Rose et al 1976 Rose gives the following equation


Body burden = f (dosele- kt


where f is the fraction of the dose absorbed, k, the elimination rate constant, t 1/2 , the body


burden half-life.


b—Confidence limits 95%


Values of C ss equal to 0.25 mg equivalent 2,3,7,8-TCDD per gram of liver per
pg dose, and k equal to 0.026 days -1 were obtained by fitting experimental data.
In this study, the concentration of the dioxin in rat liver was 5 times greater than
that in fat, while concentrations in kidney, thymus, and spleen were 1/ 12th to
1/ 50th of those in the liver. Rose et al. (1976) also assumed that first-order
elimination kinetics applied to accumulation of 2,3,7,8-TCDD in rat fat, and they
calculated values of C ss and k equal to 0.058 mg equivalent TCDD per gram of fat
per pg dose and 0.029 day -1 , respectively. Additional clearance and
accumulation data were published by Fries and Marrow in 1975.


In a study of male guinea pigs, Gasiewicz and Neal (1978) found the highest levels
of radioactivity (percent of original dose per gram of tissue) on day 1 after injection
in the adipose tissue (2.36 percent), adrenals (1.36 percent), liver (1.13 percent),
spleen (0.70 percent), intestine (0.92 percent), and skin (0.48 percent). On day 15 of
this study, the level of 14C-2,3,7,8-TCDD in the liver had increased to 3.23
percent / g; increases were also noted in the adrenals, kidneys, and lungs, and
general decreases were seen only in adipose tissues and skin.


Van Miller et al. (1975) found that 40 percent of the radioactivity of an
administered dose of labeled 2,3,7,8-TCDD was concentrated in rat liver, whereas
less than 10 percent was concentrated in monkey livers. In this study, high
concentrations of the radioactivity were found in the skin, muscle, and fat of
monkeys. Thus, there appear to be significant differences in the tissue distribution
of 2,3,7,8-TCDD among various animal species.


One study examined the tissue distribution and excretion of labeled OCDD in
the rat (Norback 1975). A radioactive analog of OCDD at a daily dosage of about
12.4 mg/ kg was administered for 21 days. Over 90 percent of the OCDD
administered was recovered in the feces as unabsorbed material. The major route of
elimination of absorbed OCDD in the rat was the urinary system, and the rate
corresponded to a biological half-life of about 3 weeks. After 21 days of
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administration, approximately 50 percent of the body burden of OCDD was found
in the liver; over 95 percent of the radioactivity in the liver was associated with the
microsomes and was equally distributed within the rough and smooth fractions.
The radioactivity in adipose tissue was about 25 percent of that in the liver.
Significant levels of radioactivity were also found in the kidneys, breast, testes,
skeletal muscle, skin, and serum.
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Note: Each Point Represents


the Mean ± SE for


Three Rats
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Figure 50. Excretion of ' 4 C activity by rats following a single oral dose


of 50 pg/kg (0.14 pCi/kg) 2,3,7,8-TCDD.


Source . Piper, Rose and Gehring 1973
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Enzyme Effects
Several investigations show that 2,3,7,8-TCDD has a dramatic influence upon


various enzyme systems in many species including man. The most notable were the
mixed-function oxygenases. For example, 2,3,7,8-TCDD is approximately 30,000
times more potent than 3-methylcholanthrene in inducing activity of the enzyme
aryl hydrocarbon hydroxylase (AHH) in rat liver (Poland and Glover 1974). This
dioxin is also a potent inducer of S -amino-levulinic acid synthetase in the liver of
chick embryo (Poland 1973). These properties of 2,3,7,8-TCDD have a
considerable influence upon its toxicity. For instance, its ability to act as a
cocarcinogen or to produce porphyria cutanea tarda depends upon alteration of
enzymatic systems. Before the effects on enzymatic systems are catalogued, an
examination of the mechanism of its effects on the cytochrome P-450-mediated
monooxygenase enzyme system may prove informative. This enzyme system
handles much of the influx of "foreign" chemicals and appears to rival the immune
system in complexity (Fox 1979).


A well-characterized subset of the P-450-mediated enzymes is a group of
cytochromes whose induction is regulated by one of a small number of genes. Fox
(1979) has termed this genetic system the Ah complex (for aromatic hydrocarbon
responsiveness). Work with 2,3,7,8-TCDD has demonstrated that the Ah locus
must involve a minimum of three gene products at each of two nonlinked loci, plus
a structural gene for cytochrome P 1 -450 (P-448) as well. Other investigators have
demonstrated that cytosolic binding sites for 2,3,7,8-TCDD enhance AHH activity
by de novo* protein synthesis of apocytochrome P-448, and that these binding sites
are not necessarily associated with AHH inducibility regulated by the Ah locus
(Guenthner and Nebert 1977; Kitchin and Woods 1978). It has been postulated that
the rate-limiting factor in AHH induction is protein synthesis of apocytochrome P-
448 (Kitchin and Woods 1978). Fox (1979) suggests that 2,3,7,8-TCDD may act in
a manner similar to steroid hormones. He postulates that the dioxin may ride its
receptor into a cell's nucleus, where it turns on specific Ah genes. Activation of
these genes would then lead to the requisite protein synthesis for AHH  induction.


Figure 51 summarizes the mechanism of AHH induction proposed for 2,3,7,8-
TCDD and possibly the mechanism by which this substance produces other toxic
effects. As the figure shows, 2,3,7,8-TCDD moves into a cell and binds to a specific
cytosolic receptor. The receptor-dioxin complex then moves into a cell's nucleus,
where it "turns on" the synthesis of specific messenger RNAs, which direct the
synthesis of cytochrome P I -450. Other 2,3,7,8-TCDD molecules can then react
with newly formed cytochrome P 1 -450, possibly to produce reactive intermediates.
These metabolites may be excreted as innocuous products, may afflict specific
critical target cells in other organs, or may act as carcinogens or cocarcinogens.


Several studies show that 2,3,7,8-TCDD induces many enzyme systems and
suppresses others. Studies with rats indicate that females are more susceptible than
males to enzyme alteration by the dioxin (Lucier et al. 1973). Further, 2,3,7,8-
TCDD induces the following enzymes in addition to AHH, -amino-levulinic
acid synthetase, and the cytochrome P-450-containing monooxygenases,
mentioned earlier:


• UDP glucuronyl transferase (Lucier 1975);
• Aldehyde dehydrogenase (Roper 1976);
• Glutathione transferase B (Kirsch 1975);
• DT-diaphorase (Beatty and Neal 1976);
• Benzopyrene hydroxylase (Lucier 1979);


*primary or of recent onset
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• Glutathione S-transferase (Manis 1979);
• Ethoxycoumarin deethylase (Parkki and Aitio 1978).


Marselos et al. (1978) found that 2,3,7,8-TCDD decreases activity of the
following enzymes:


• UDP-glucuronic acid pyrophosphatase;
• D-glucuronolactone dehydrogenase;
• L-gluconate dehydrogenase.


The following enzymes have shown no effects upon exposure to 2,3,7,8-TCDD:


• NADPH cytochrome (Lucier et al. 1973);
• B-glucuronidase (Lucier et al. 1973);
• UDP-glucose dehydrogenase (Marselos et al. 1978);
• Epoxide hydrase (Parkki and Aitio 1978);
• Glycine N-acetyl transferase (Parkki and Aitio 1978).


As these lists indicate, the effects of 2,3,7,8-TC DD on more than a dozen enzyme
systems have been studied extensively.


Effects on Lipids
2,3,7,8-TCDD has dramatically altered the lipid profiles in laboratory animals


and man. One study examined the effects of both sublethal and lethal doses upon
the lipid metabolism of the Fischer rat (Albro 1978). A sublethal dose of 2,3,7,8-
TCDD caused a temporary increase in triglyceride and free fatty acid levels, with a
persistent decrease in levels of sterol esters. Lethal doses resulted in fatty livers and
large increases in serum cholesterol esters and free fatty acids, with little change in
triglyceride levels. These changes appeared to be due in part to damage sustained
by lysosomes. A decrease in acid lipase activity observed in the study also supports
the hypothesis that the 2,3,7,8-TCDD-induced myeloid bodies (see Figure 52) were
derived from damaged lysosomes and probably accounted for the increased levels
of cholesterol esters in animal livers. A mechanism by which 2,3,7,8-TCDD may
exert its toxic effects is suggested by the observed rapid, dose-dependent increase in
lipofuscin pigments.* Lipid peroxidation, which precedes the formation of
polymeric lipofuscins, is known to seriously damage membranous subcellular
organelles, including lysosomes.


Studies of workers occupationally exposed to 2,3,7,8-TCDD have shown lipid
abnormalities (Walker and Martin 1979; Poland et al. 1971). In Poland's study, 7 of
71 persons (10 percent) occupationally exposed to the dioxin in a plant
manufacturing 2,4-D and 2,4,5-T showed elevated serum cholesterol levels (greater
than 294 mg/ 100 ml). Walker's more recent study of eight dioxin-exposed workers
with chloracne showed significant abnormalities in lipid metabolism and liver
function. In this study, the levels of triglycerides and y -glutamyl transpeptidase
(GGT)** were elevated in five men and were normal in the other three. In all of the
dioxin-exposed workers with chloracne, however, the levels of high-density
lipoprotein (HDL) cholesterol were below the method mean, total cholesterol
levels were above the method mean, and ratios of total to HDL cholesterol were
consistent with a higher-than-average risk of ischemic (oxygen insufficiency)
vascular disease. Two of the men in the study had experienced previous myocardial
infarction (heart attack), and one had experienced possible transient ischemic


*Bronze-colored (wear-and-tear) pigments.
**Liver enzyme.
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attacks (TIA's) (reversible cerebrovascular insufficiency). In any event, the lipid
abnormalities resulting from 2,3,7,8-TCDD exposure may be a significant risk
factor for ischemic vascular disease.


Figure 52. Schematic of rat liver 13 days after administration of 2,3,7,8-TCDD


(50 µg/kg) Note concentric membrane array surrounding lipid droplet X20502.


Source Redrawn from Albro 1978
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GROSS AND HISTOPATHOLOGIES
The gross (macroscopic) and histopathologies (microscopic) of dioxin-exposed


chickens, rats, and monkeys have been examined extensively (Gupta et al. 1973;
Norback and Allen 1973; Allen 1967; Allen et al. 1975; Greig and Osborne 1978).
The chicken develops extreme morbidity and mortality at dietary concentrations of
2,3,7,8-TCDD that are only mildly toxic to rats, whereas response in the monkey is
intermediate (Norback and Allen 1973). At postmortem examination, the most
striking finding in dioxin-exposed animals is usually substantial loss of body fat.


Two types of lesions have been reported in all species studied: (1) involution of
the thymus; and (2) testicular alterations, including atrophy, necrosis, and
abnormal spermatocyte development. One lesion, hypertrophic gastritis, has been
observed only in primates. This lesion is characterized by marked hypertrophy of
the gastric (stomach) mucosa, which occurs in the fundic and pyloric regions
combined with small gastric ulcers penetrating the mucosa (Allen 1967).


In experiments with Macaca mulatta monkeys exposed to dioxins (Allen 1967;
Allen et al. 1975; Norback and Allen 1973), researchers found reduced
hematopoiesis (formation of blood cells) and spermatogenesis, degeneration of the
blood vessels, focal necrosis of the liver, and gastric ulcers. Under gross
observation, experimental monkeys exhibited obvious dilatation of the heart,
especially on the right side. Under microscopic examination, the cardiac muscle
fibers were distinctly separated by fluid, and individual muscle cells were
hypertrophic, with enlarged, distorted, and hyperchromic nuclei (see Figures 53
and 54). Although the lungs of the animals were not altered appreciably, isolated
areas of atelectasis (small areas of collapse), congestion, edema, and fibrosis were
observed. Livers from the monkeys were small, firm, and moderately yellow, with
many enlarged, multinucleated parenchymal cells. Necrosis of parenchymal liver
cells occurred in the centrilobular zone, and some areas of fibrosis occurred in the
periportal area. Spleens from the animals were small; the germinal centers were
surrounded by only scattered lymphocytes, and the blood sinuses were practically
devoid of cells. The seminiferous tubules of the testes had abundant spermatogonia
and sertoli cells; only a few primary spermatocytes were present, however, and no
spermatids or mature spermatozoa were observed. Gastrointestinal changes have
been described earlier.


Mesenteric (abdominal) lymph nodes of the monkeys were light tan and
edematous, microscopically resembling the splenic disarray of cellular
architecture. Grossly, the bone marrow resembled coagulated plasma.
Microscopically, only a few hematopoietic cells were seen in the marrow; these
were equally divided between members of the myeloid (white blood cell line) and
erythroid (red blood cell line) series. Changes in the skeletal muscle resembled
those of cardiac muscle. Skin from the experimental animals was dry and flaky;
loss of eyelashes with facial edema and petechiae (small hemorrhages) were
commonly observed. Microscopic changes in the skin are illustrated in Figure 55.
Along with facial edema, anasarca (widespread edema of abdomen and
extremities) was commonly observed.


The rat also has been studied extensively (Gupta et al. 1973; Norback and Allen
1973; Kociba et al. 1978; Greig and Osborne 1978). Gross pathological observation
indicated that rats died with jaundiced ears, subcutaneous tissues, and visceral
organs. Uterine size was decreased, and there was a generalized loss of
subcutaneous and abdominal fat. The liver and spleen were small, and the liver was
friable and dark tan. All thymuses were markedly atrophied, and hemorrhages
were present in the gastrointestinal tract and meninges.


Microscopic observation showed a relative depletion of lymphoid cells in the
spleen and lymph nodes, and markedly smaller thymic lobules with no
demarcation between the cortex and medulla. Rats given large doses of 2,3,7,8-
TCDD showed marked changes in liver cellular morphology and architecture, as
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illustrated in Figures 56 through 59. Hepatocytes were round and large, and the
hepatic cords were disorganized. Increased mitoses were seen in the liver
parenchyma (mass of cells), and some areas contained hepatocytes with seven to
ten nuclei (see Figure 56). Individual hepatocytes showed proliferation of smooth
endoplasmic reticulum and often distorted cell membranes. Also, the number of
lipid droplets are increased. Atretic (degenerative and distorted) changes were


Figure 53. Drawing of tissue from heart of monkey fed 2,3,7,8-TCDD; tissue


fixed with formalin and stained with hematoxylin and eosin. Muscle cells


are hypertrophic with enlarged and distorted nuclei. X115.


Source: Redrawn from Norback and Allen 1973.
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noted in the ovarian follicles, and mucosol folds and glandular structures in the
uterus were atrophied. Epithelial cells of the renal tubules were foamy and
vacuolated with numerous hyaline droplets. Moderate to marked degenerative
changes were noted in the epithelial cells of the thyroid follicles, and there were
papillary projections into the lumen of the follicles. Focal hyperplasia (increased
cell number) was noted in the terminal bronchioles of the lung (Figure 60).
Congestion and elongation of the intestinal villi also were noted.


Figure 54. Drawing of heart tissue from monkey fed 2,3,7,8-TCDD. Myofibrils
of dilated cardiac fibers are separated, and the mitochondria are moderately


swollen. Tissue fixed with Verona! acetate-buffered osmium tetroxide solution


and stained with uranyl acetate. X9700.


Source: Redrawn from Norback and Allen 1973.
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Pathology of chickens exposed to dioxins is similar to that observed in other
animals (Norback and Allen 1973). Chickens succumbed very rapidly, with
hydropericardium (fluid in sac surrounding heart), hydrothorax (fluid in chest
cavity surrounding lungs), and ascites. They also developed liver necrosis,
hypoplastic testes, altered capillary permeability, and decreased hematopoiesis.


Gupta et al. (1973) report pathologic findings in guinea pigs and mice exposed to
2,3,7,8-TCDD. In guinea pigs, mitotic figures and loss of lipid vacuoles were
observed in the zona fasiculata, along with atrophy of the zona glomerulosa of the
adrenals. Guinea pigs also had widespread hemorrhages in the subserosal region of
the gastrointestinal tract, bladder, lymph nodes, and adrenals. Pathologic findings
observed in mice are similar to those noted in other animals.


Figure 55. Drawing of section of skin of monkey fed 2,3,7,8-TCDD Note the


presence of keratin cysts and the lack of a hair shaft in the hair follicle. Tissue fixed


with formalin and stained with hematoxylin and eosin X15.


Source . Redrawn from Norback and Allen 1973.
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ACUTE TOXICITY
The acute and subacute toxic potential of 2,3,7,8-TCDD in animals relative to


some other chlorodioxins and pesticides is illustrated in Tables 39 and 40. As the
tables indicate, 2,3,7,8-TCDD is a highly toxic material, several orders of
magnitude more potent than many pesticides. Some consider it to be the most toxic
small molecule made by man (Poland and Kende 1976).


Figure 56. Drawing of part of a multinucleated liver cell from a female rat
given 0 1 ,ug of 2,3,7,8-TCDD/kg/day for 2 years. Uranyl acetate-lead citrate


stain. X1620


Source: Redrawn from Kociba, et al. 1978.


201







Rough


Endoplasmic


Reticulum


Nucleus 7,


Cell


Membrane


Membrane fr."


Mitochondrion


Vesicle


Lipid Droplet


Smooth


Endoplasmic


Reticulum


Comparative Lethal Doses
Table 40 lists the LD50 values for various substituted dibenzo-p-dioxins. The


2,3,7,8-TCDD isomer is 3 to 100 times more potent than the other tetrachlorinated
isomers (Dow 1978). In comparison with 2,3,7,8-TCDD, the 1,3,6,8- and 1,3,7,9-
tetrachlorinated isomers have little biological activity (Rappe 1978). Both
octachlorodioxin and the unsubstituted dioxin are relatively nontoxic. Dioxin


Lipid Droplet


Figure 57. Drawing of liver tissue from rat fed 2,3,7,8-TCDD. Tissue sample fixed


in Veronal acetate-buffered osmium tetroxide solution and stained


with uranyl acetate. X20400


Source: Redrawn from Norback and Allen 1973.


202







structure-activity relationships are discussed in a later subsection. The LD 50 values
for 2,3,7,8-TCDD in rats, guinea pigs, and rabbits are presented in Table 41. The
male guinea pig appears to be the most sensitive, having an LD 50 of 0.0006 mg/ kg
(0.6 µg/ kg). The LD 50 values in monkeys exposed to a single oral dose range
from 50 to 70 jug/kg body weight (McConnell, Moore, and Dalgard 1978). In
mice, the LD 50 is 0.2837 mg/ kg body weight (McConnell et al. 1978).


Figure 58. Drawing of normal membrane junctions from the periportal region
of a test animal 42 days after administration of 200 pig/kg 2,3,7,8-TCDD.


Uranyl acetate and lead citrate stain X16000.


Source: Redrawn from Greig and Osborne 1978.
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Target organs for the acute toxic effects of TCDD in commonly studied
laboratory animals are listed in Table 42. All species of animals studied by Moore
et al. (1976) showed severe thymus involution and testicular degeneration.
Reduction in the white pulp of the spleen combined with bone-marrow hypoplasia
(decreased cell number) were other common effects. Mice exhibited the greatest
degree of liver toxicity, and female monkeys showed the most skin lesions and bile-


Figure 59. Drawing of distorted periportal membrane junction, showing loss


of continuity of plasma membranes between parenchymal cells (42 days after
200 µg/kg 2,3,7,8-TCDD); small blebs of normal membrane remain


Uranyl acetate and lead citrate stain. X42500


Source: Redrawn from Greig and Osborne 1978.
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duct hyperplasia. Ascites was common in monkeys, but was more prominent in
mice. Hyperplasia of the renal pelvis and urinary bladder was common in guinea
pigs. Gastrointestinal hemorrhages were common in both mice and guinea pigs.


Aquatic Toxicity
No data are available concerning the acute toxicity of 2,3,7,8-TCDD on


saltwater organisms, and there are only scant data relative to freshwater aquatic life


Figure 60. Focal alveolar hyperplasia near terminal bronchiole within lung of rat


given 2,3,7,8-TCDD at dosage of 0.1 µg/kg per day. H & E Stain. X100.


Source: Redrawn from Kociba et al 1978.
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(U.S. EPA 1978c). Exposures of fish and invertebrate species to the dioxin in water
and food and by intraperitoneal injection have demonstrated a variety of adverse
effects at very low concentrations. Model ecosystem studies have demonstrated
bioconcentration factors for 2,3,7,8-TCDD of 3,600 and 26,000 over a period of 3
to 31 days (Isensee and Jones 1975). Exposure of coho salmon to an aqueous
concentration of 0.000056 µg/ liter under static conditions for 96 hours resulted
in 12 percent mortality, whereas mortality of control fish was 2 percent (Miller,
Norris, and Hawks 1973). In the same study, all coho salmon exposed to 0.056
p.g/ liter for 24 hours were dead within 40 days. Isensee (1978) reports that 3 ppt
of 2,3,7,8-TCDD is acutely toxic to mosquito fish.


Structure-Activity Relationships


The general structure-activity relationships of dibenzo-p-dioxins are presented
earlier in this section. Briefly, at least one hydrogen atom and a minimum of three
laterally placed halogen atoms must be present in the dioxin structure for it to be
toxic (Kende and Wade 1973).


TABLE 39. TOXICITIES OF ORGANIC PESTICIDES AND 2,3,7,8-TCDDa


Compound


Maximum dose producing no
observed adverse effect


(mg/kg per day)


2,3,7,8-TCDD 10 -5
Disolfoton and phorate 0.01


Diazinon 0.02
Parathion and methyl parathion 0.043


Aldicarb 0.1


Malathion 0.2


Silvex (2,4,5-TP) 0.75


Hexachlorobenzene 1.0


Hexachlorophene 1.0


Toxaphene 1.25


MPCA 1.25


Pentachlorophenol 3 0


Butachlor 10 0


Methoxychlor 10.0


2,4,5-T 10.0


Bromacil 12.5


2,4-D 12.5


Ortho- and pa radichlorobenzene 13.4


Atrazine 21.5


Capta n 50 0


Arachlor 100.0


Methyl methacra late 100 0


Di-n-butyl phthalate 110.0


Styrene 133.0


a—Source. National Academy of Science 1977
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TABLE 40. ACUTE TOXICITIES OF DIOXINSa


Substitutions with chlorine


LD50 (mg/kg)b


Guinea pigs Mice


None'


2,8 >300,000.0


>50 x 10 3 (i.p.)6


2,3,7 29,444.0 >3,000.0


2,3,7,8 0.6-2.0 283.7
1,2,3,7,8 3.1 337 5


1,2,4,7,8 1,125.0 >5,000.0


1,2,3,4,7,8 72.5 825 0
1,2,3,6,7,8 70-100 1,250.0


1,2,3,7,8,9 60-100 >1,440.0


1,2,3,4,6,7,8 >600;7180d


1,2,3,4,6,7,8,9` >4 x 10 6
1-NO2-3,7,8 >30,000.0


1 -NH2-3,7,8 >30,000.0


1-NO2-2,3,7,8 47.5 >2,000.0


1 -NH2-2,3,7,8 194.2 >4,800.0


a—Unless otherwise noted, taken from McConnell et al. 1978.
b—All values are for oral doses unless noted; test period is 30 days
c—World Health Organization, IARC Monographs on the Evaluation of the Carcinogenic Risk


of Chemicals to Man 15 69-70, August 1977
d—EPA-RPAR on Pentachlorophenol Federal Register 43(202).48454, October 18, 1978
e—Interperitoneal


TABLE 41.	 ACUTE TOXICITIES OF 2,3,7,8-TCDD
FOR VARIOUS SPECIESa


Species Sex Route of exposure
Dosage


(LD50 mg/kg)


Rat Male Oral 0.0220
Female Oral 0 0450


Guinea pig Male Oral 0.0006
Male Oral 0.0021


Rabbit Female and male Oral 0.1150
Female and male Dermal 0.2720
Female and male Interperitonea I >0.2520


a—Source Schwetz et al 1973
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TABLE 42. SUMMARY OF ACUTE TOXICITY EFFECTS
OF 2,3,7,8-TCDDa


Mice Guinea pigs
Monkeys
(female)


Thymus involution +++ +++ +++


Spleen reduction (white pulp) + + +


Bone-marrow hypoplasia ± ++


Liver, megalocytosis/degeneration +++ -


Bile-duct hyperplasia ± ± +++


Testicular degeneration ++ +++ N/A


Renal-pelvis hyperplasia - ++ +


Urinary-bladder hyperplasia ++


Adrenal-cortical atrophy ++


(Zona Glomerulus)


Hemmorhage:	 Intestinal + +


Adrenal ++


Ascites ++ +


Cutaneous lesions	 -	 +++


a—Source Moore et al. 1976 Key as follows	 - no effects
+ mildly affected


++ moderately affected
+++ severely affected


Studies have shown that a dioxin's ability for enzymatic induction correlates well
with its toxic potential and thus its structure. In one study, age- and sex-related
differences in hepatic mixed-function oxidase activity in rats apparently were
inversely correlated with the 20-day LD 50 of 2,3,7,8-TCDD (Beatty et al. 1978).
The study also examined the effects of administering inducers and inhibitors of the
hepatic mixed-function oxidase enzyme systems of the 20-day LD 50 of 2,3,7,8-
TCDD in rats. In all cases, there was an inverse relationship.


CHRONIC TOXICITY
Although chloracne is a common indicator of 2,3,7,8-TCDD exposure in


humans and some animals, chronic exposure to this dioxin can affect many organ
systems. In addition to chloracne, another dermatologic manifestation of exposure
is porphyria cutanea tarda (PCT), a photosensitive dermatosis caused by altered
porphyrin metabolism. Hepatic (liver) toxicity resulting from prolonged exposure
to 2,3,7,8-TCDD is common in animal models and has been observed in human
workers after industrial exposures. In animal models, the dioxin has caused
damage to renal (kidney) tubular epithelium and caused alteration in levels of
serum gonadotropin (pituitary hormones influencing reproductive organs). A
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profound deficit in cell-mediated immunity is produced in experimental animals
exposed to 2,3,7,8-TCDD in the perinatal period. Along with thymic atrophy,
exposure to 2,3,7,8-TCDD leads to a depletion of cells in the spleen, lymph nodes,
and bone marrow. Hypertrophic gastritis has been observed frequently in exposed
monkeys. Alterations in lipid metabolism produced by 2,3,7,8-TCDD exposure
may greatly increase the risk of atherogenesis in occupationally exposed workers.
Neuropsychiatric symptoms including neurasthenia (depressive syndrome with
vegetative symptoms) and peripheral neuropathies have been attributed to 2,3,7,8-
TCDD exposure. These various aspects of chronic toxicity are discussed in the
following subsections.


Dermatologic Effects
Dermatologic diseases are perhaps the most sensitive indicators of 2,3,7,8-


TCDD exposure and toxicity in humans. Although chloracne is the most
frequently observed dermatosis, PCT has been observed in as many as 10 percent of
a group of occupationally exposed workers (Purkyne et al. 1974).


Chloracne-
Chloracne, which is characterized by comedones, keratin cysts, pustules,


papules, and abscesses, is a classical sign of 2,3,7,8-TCDD exposure in humans
(U.S. NIEHS IARC 1978). Chloracne can be caused by ingestion, inhalation, or
skin contact with chlorodibenzodioxins, and the disease may clear in a few months
or persist for as long as 15 years (Crow 1978). All chlorodibenzodioxins that are
acnegenic are also systemic toxins, but the external dose needed to produce
chloracne is far lower than that needed to cause systemic toxicity (Crow 1978).
Chloracne, which can be an extremely refractory form of occupational acne, was
first described by Von Bettman in 1897 (Taylor 1974). The symptoms may appear
weeks or months after the initial exposure to chlorodibenzodioxins. Rabbits can be
used to test the acnegenicity of a chlorodibenzodioxin, because these compounds
induce acneform lesions when applied to the skin of rabbit ears (Kimmig and
Schulz 1957).


Kimmig and Schulz (1957) provided a detailed description of the clinical
manifestations of chloracne that developed in 31 workers in a German plant
producing 2,4,5-T in 1954. In heavily exposed workers, dermatitis of the face
accompanied by erythma and swelling was first observed. As these symptoms
faded, acneform lesions appeared on the face and later on other parts of the body.
In most workers, the initial manifestations of chloracne were patches of open
comedones (blackheads) followed by pustules in the zygomatic region (cheeks) of
the face. Upon initial examination, the observed skin changes included many
blackheads, pinhead- to pea-sized closed comedones (whiteheads), associated
follicular hyperkeratosis, inflamed pimples, pustules, and large boils. The face,
ears, throat, and neck were affected in all cases; in severe cases, lesions were
encountered on the breast, back, epigastrium (skin of upper abdomen), genitals,
and extensor surfaces of the arms and thighs.


Porphyria Cutanea Tarda (PCT)-
Porphyria cutanea tarda (PCT) is a skin condition that usually occurs as a


photosensitive dermatosis and is characterized by development of vesiculobullous
(blistering) lesions over exposed areas (Benedetto and Taylor 1978). The
dermatosis is precipitated by minor trauma, and may result in areas of healed
bullae, crusts, scars, and milia. Hyperpigmentation, hypertrichosis (excessive
growth of hair), and schlerodermoid (tightening of skin over the fingers) changes
can also occur, along with dark red urine (Benedetto and Taylor 1978). Animal
studies have shown that 2,3,7,8-TCDD is the porphyrinogenic compound formed
during the manufacture of 2,4,5-T. Jones and Sweeney (1977) have shown that
uroporphyrinogen decarboxylase (UD) levels can be depressed in rats given
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2,3,7,8-TCDD. Their results indicate that the dioxin depresses UD levels
sufficiently to produce the biochemical disturbance of PCT. Sweeney (1979) notes
that iron-deficient mice are protected from porphyria produced by 2,3,7,8-TCDD
exposure.


Hepatic Effects
The hepatotoxicity of 2,3,7,8-TCDD appears to be dose-dependent, and the


severity of any changes produced varies among species (Gupta 1973). In rats and
rabbits, hepatic necrosis produced by this compound is probably a contributing
cause of death, whereas hepatic necrosis and liver insufficiency are less extensive in
mice and are minimal relative to these disorders observed in guinea pigs and
monkeys (U.S. NIEHS IARC 1978). Van Miller et al. (1977) noted liver necrosis
and bile duct hyperplasia in a group of rats fed 1.0, 0.6, and 0.05 ppm 2,3,7,8-
TCDD for 65 weeks. In a 13-week toxicity study in which the dioxin was
administered orally to rats, doses of 1.0 mg/ kg per day increased the levels of
serum bilirubin and alkaline phosphatase and caused pathologic changes in the
liver; doses of 0.1 mg/ kg per day caused a slight degree of liver degeneration
(Kociba et al. 1976). The histopathologic changes in rat liver resulting from 2,3,7,8-
TCDD exposure were described earlier.


Renal Effects
Several recent studies have examined the effects of 2,3,7,8-TCDD upon renal


function in the rat (Anaizi et al. 1978; Hook et al. 1978). Anaizi et al. studied the
steady-state secretion rate of phenosulfonphthalein (PSP) in rats pretreated with
10 p g/ kg of 2,3,7,8-TCDD 5 to 7 days prior to in vivo measurements. The results
were as follows:


• A significant increase in the tubular secretion rate of PSP occurred at low
plasma levels of PCP.


• There was no increase in the maximum secretory capacity for PSP (Tm-
PSP).


• A significant change in the glomerular filtration rate from 1.17 to 0.90
ml/ min per gram of wet kidney weight was observed in treated rats without a
change in the mean arterial pressure.


Anaizi et al. inferred from this study that glomerular structures in rats are highly
sensitive to 2,3,7,8-TCDD.


Hook et al. (1978) examined renal accumulation of p-aminohippurate (PAH)
and N-methyl-nicotinamide (NMN) in rats given 10, 25, or 50 p.g/ kg 2,3,7,8-
TCDD. In the 10 pg/ kg dose group, only NMN accumulation was slightly
decreased at 7 days. At 25 µg/ kg, the capacity of renal tissue to transport both
PAH and NMN was reduced 7 days after exposure. The GFR and effective renal
plasma flow were decreased in rats after doses of 25 or 50 p g/ kg. Volume
expansion did not alter this relationship in the study. Thus these two independent
studies confirmed the ability of 2,3,7,8-TCDD to decrease renal function in the rat.


Endocrine Effects
It has been known for some time that 2,3,7,8-TCDD exposure in man is


associated with hormonal imbalances that lead to acne, hirsutism, and loss of
libido. Recently it has been shown that 2,3,7,8-TCDD can also have a dramatic
effect upon hormones involved in reproduction. A recent study has indicated a
suppressive effect upon testicular microsomal cytochrome P-450 content in guinea
pigs (Piper 1979). Another study has shown that 2,3,7,8-TCDD increases serum
thyroid stimulating hormone in humans 4- to 5-fold, and preliminary observations
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indicate that serum levels of prolactin and follicle stimulating hormone are affected
in rats following treatment with the dioxin (Gustafsson and Ingelman-Sundberg
1979). Testosterone hydroxylation in the 2 /3-and 16 a -positions has been reduced
by 50 percent in rats receiving less than I p.g/ kg of 2,3,7,8-TCDD orally (Hook et
al. 1975). Similarly, exposures of female rats have shown 3- to 5-fold increases in
the following enzyme activities (Gustafsson and Ingelman-Sund berg 1979):


1. 7 a- and 6 /3-hydroxylases active on 4-androstene-3,17-dione;
2. 7 a - and 2 -hydroxylases active on 5 a -androstane-3 a , 17 p-diol; and
3. 16 a- and 6 /3-hydroxylases active on 4-pregnene-3,10-dione.


One recent study examined hormonal alterations in female rhesus monkeys fed a
diet containing 500 ppt of 2,3,7,8-TCDD per day for 9 months (Barsotti,
Abrahamson, and Allen 1979). Steroid analysis at 6 months showed alterations in
five of seven animals treated. Progesterone levels in three animals decreased to 72.4
percent, 51.9 percent, and 47.3 percent of their pretreatment values. During the
same interval, estradiol levels in two of these animals also decreased to 50.4 percent
and 43.2 percent of the control values. The remaining two animals with
abnormalities showed anovulatory patterns for both steroids. Estradiol never rose
above 30 pg/ ml of serum and progesterone remained below 400 pg/ ml of serum
throughout the menstrual cycles. After these analyses, all animals were bred. All of
the control animals conceived and gave birth to healthy infants. The two dioxin-
treated animals in which estradiol and progesterone levels had remained normal
did conceive, but one animal aborted the conceptus. Several other treated monkeys
conceived, but all subsequently aborted. The one dioxin-treated animal that
carried a fetus to term delivered a normal, healthy infant. After nine months, the
only monkey that had showed hormonal alterations and survived was placed back
on the control diet and subsequently delivered a normal, healthy infant.


Immunologic Effects
Exposure to 2,3,7,8-TCDD has caused thymus atrophy in all mammalian species


studied. As illustrated in Table 43, impairment of cellular immunity has been a
constant finding in studies of the effects of this dioxin on the immune system of
animals. Thymus (T-)-dependent lymphocytes are most affected by the exposure;
however, T-helper-cells are less compromised than other types of T-cells (Faith and
Luster 1977).


Suppression of cell-mediated immunity appears to be age-related in the mouse
and rat; perinatal exposure causes the greatest effect (Luster et al. 1978). It is
important to recognize that TCDD can produce immunosuppressive effects at
exposure levels too low to produce clinical or pathological changes (Thigpen et al.
1975).


Many studies have examined the effects of exposure to 2,3,7,8-TCDD on
impairment of cell-mediated immunity. Several studies have examined the effects
of either postnatal or both pre- and postnatal exposure of rat pups by maternal
dosing (Faith and Luster 1977; Luster et. al. 1978). Results indicated that cell-
mediated immune functions were depressed up to 133 days of age in both groups
but less severely in animals exposed only postnatally. In addition, the ratio of
thymus to body weight was depressed up to 145 days of age in prenatally exposed
rats, but the ratio was suppressed only up to 39 days of age in the postnatally
exposed group. These studies established that depression of T-cell function is
selective in that helper T-cell function was spared. Vos and Moore (1974)
demonstrated that cell-mediated immunity in 1-month old rats was depressed only
when toxic doses of 2,3,7,8-TCDD were administered. In vitro testing has
demonstrated that DNA, RNA, and protein synthesis in splenic lymphocytes is
severely inhibited when mouse spleens are only briefly exposed to 10 -7 millimolar
solutions of 2,3,7,8-TCDD (Luster 1979a).


211







TABLE 43. EFFECTS OF IN VIVO 2,3,7,8-TCDD EXPOSURE
ON FUNCTIONAL IMMUNOLOGICAL PARAMETERSa


Species	 Parameter	 Effectb Reference


Guinea pig Delayed type hypersensitivity


Rat	 Delayed type hypersensitivity


Rat	 Graft versus host activity


Mouse	 Graft versus host activity


Rat, mouse Rejection of skin allografts


Rat	 Lymphocyte transformation by PHA and Con A


Mouse	 Lymphocyte transformation by PHA


Guinea pig Antibody response to tetanus toxoid


Rat	 Antibody response to bovine 7-globulin


Vos et al. 1973


Moore and Faith 1976; Vos et al. 1973


Vos and Moore 1974


Vos and Moore 1974; Vos et al. 1973


Vos and Moore 1974


Vos and Moore 1974; Moore and Faith 1976


Vos and Moore 1974


Vos et al. 1973


Moore and Faith 1976


a—Source• Vos et al. 1978
b—Denotes the suppressive effect on immunological parameters Key. + = slight, ++ = moderate effect, - = no effect
c—Treatment of young animals
d—Treatment during the perinatal period.
e—Treatment of adult animals.
f—Primary antibody response
g—Secondary antibody response







Multiple studies have examined the effects of 2,3,7,8-TCDD exposure upon in
vivo susceptibility to pathogenic organisms. Thigpen et al. (1975) administered
sublethal levels of the dioxin to mice and then subjected them to challenges with
Salmonella bern and Herpesvirus suis. At dose schedules of 1 yg/ kg weekly for 4
weeks, salmonella infection led to significant increases in mortality and reduction
of time from infection to death. The dioxin exposure had no apparent effect upon
the outcome of infection with Herpesvirus suis. Other researchers found that
mouse pups from mothers fed up to 5 ppb of 2,3,7,8-TCDD withstood a live
Listeria challenge as well as did the controls; however, maternal feeding at 2,3,7,8-
TCDD levels as low as 1 ppb rendered offspring more sensitive to challenge with
endotoxin (cell walls of gram negative bacteria) (Thomas and Hinsdill 1979).
Nonspecific killing and phagocytosis* of Listeria monocytogenes in mice were not
influenced by administration of 2,3,7,8-TCDD (Vos et al. 1978). In the same study,
treatment with the dioxin did not affect macrophage reduction of nitro-blue-
tetrazolium, and the authors speculated that endotoxin sensitivity in treated
animals is not the result of altered phagocytic function of macrophages. Similarly,
challenge with pathogenic streptococcus in aerosol form led to similar mortality
rates among treated mice and controls (Campbell 1979).


Humoral immunity and B-lymphocyte function are resistant to the toxic effects
of 2,3,7,8-TCDD, Faith and Luster (1977) found that humoral immune responses
to bovine gamma globulin were not suppressed in rats treated with the dioxin.
Luster (1979b) then demonstrated that T-lymphocytes are much more susceptible
to dioxin-induced immuno-suppression than B-lymphocytes with mitogens
specific for lymphocyte subpopulations. By measuring the antibody response
against tetanus toxoid in guinea pigs, Vos et al. (1973) showed only a slight decrease
in humoral immunity in 2,3,7,8-TCDD-treated animals. Thomas and Hindsill
(1979) demonstrated normal primary and secondary antibody responses in treated
mice.


Hematologic Effects
One of the major target organs for TCDD toxicity is the hematopoietic system.


Although many species have been studied, anemia has been observed only in rhesus
monkeys (Allen 1967). This anemia was of an aplastic type (characterized by lack of
cells in bone marrow) and was accompanied by atrophic bone marrow. The only
abnormalities of the hematopoietic system noted in 2,3,7,8-TCDD-treated rats
have been thrombocytopenia (increased numbers of platelets) and terminal
elevated packed red cell volumes secondary to hemoconcentration (Weissberg and
Zinkl 1973). In this study, the platelet counts of treated rats were significantly
reduced and their bone marrows contained normal numbers of megakaryocytes.
Zinkl et al. (1973) studied the hematologic effects of exposing guinea pigs and mice
to TCDD. The leukocyte and lymphocyte counts in mice given a single oral dose of
as little as 1.0 µg/ kg TCDD were significantly lower after 1 week. A similar
relationship was observed in guinea pigs treated with tetanus toxoid or
Mycobacterium tuberculosis. In mice, the lymphopenia (decreased numbers of
lymphocytes) was reversed 5 weeks after exposure to the dioxin.


Gastrointestinal Effects
Two studies have explored the effect of dibenzo-p-dioxins upon intestinal


absorption of nutrients. Ball and Chhabra (1977) used in vitro everted sac and in
situ closed loop techniques to study the effect of a toxic dose of 2,3,7,8-TCDD (100


g/ kg po) on adult male rats. Glucose uptake declined during the first few hours
following dosage, rose above controls between one and two weeks, and declined


*The process by which cells engulf and destroy foreign material.
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again after three weeks. Leucine uptake was depressed throughout the study.
Madge (1977) studied the effects of 2,3,7,8-TCDD and OCDD on function of the


small intestine in mice. He found that absorption of D-glucose decreased following
a single oral dose of each of the compounds. No effect was noted on the absorption
of D-galactose, L-arginine, or L-histidine. Total fluid transfer was generally
unaffected by treatment with either compound, and D-mannose, an exogenous
energy source, abolished the apparent malabsorptive effects of D-glucose in treated
animals.


Neuropsychiatric Effects
Two studies have examined the neuropsychological function of rats exposed to


2,3,7,8-TCDD. Creso et al. (1978) found that exposure induced irritability,
aggressiveness, and restlessness in rats, without acquisition or loss of a conditioned
avoidance reflex. In this study, the dioxin stimulated the activity of adenyl cyclase
in the rat brain striatum and hypothalmus in vitro. It also enhanced the stimulatory
effect of dopamine on striatal adenyl cyclase; however, this action was blocked by
haloperidol. The study also showed that 2,3,7,8-TCDD acted synergistically with
histamine in stimulating the hypothalmic adenyl cyclase.


Elovaara et al. (1977) showed that treatment with 2,3,7,8-TCDD caused: 1) an
increase in acid proteinase activity in the brains of normal Wistar rats, 2) reduction
of RNA and protein contents in heterozygous Gunn rats, and 3) no changes in
homozygous Gunn rats.


Purkyne et al. (1974) found various psychiatric and neurological complaints in a
cohort of 55 workers occupationally exposed to 2,3,7,8-TCDD. Seventeen subjects
showed neurological abnormalities. The most common disorder was
polyneuropathy of the lower extremities (confirmed by electromyography). Most
of these patients suffered from psychiatric disorders such as severe neurasthenia
syndromes with vegetative symptoms. These workers complained of weakness and
pain in the lower extremities, somnolence, insomnia, excessive perspiration,
headache, and various sexual disorders.


DEVELOPMENTAL EFFECTS
A brief review of the pertinent nomenclature is given here to characterize the


several developmental effects discussed in this section. The terms embryotoxicity
and fetotoxicity denote all transient or permanent toxic effects induced in an
embryo or fetus, regardless of the mechaniam of action. These are the most
comprehensive terms. A special fetotoxic effect is teratogenicity, which is defined
as an abnormality originating from impairment of an event that is typical in
embryonic or fetal development. For example, fetal growth retardation is a
fetotoxic but not a teratogenic effect of 2,3,7,8-TCDD (Neubert et al. 1973).


The first clue to the teratogenic and fetotoxic potential of 2,3,7,8-TCDD resulted
from a National Cancer Institute study begun in 1964 to evaluate the carcinogenic
and teratogenic potential of a number of herbicides (Collins and Williams 1971). In
this study, 2,4,5-T and 2,4-D were shown to induce increased proportions of
abnormal fetuses in hamsters. Courtney (1970) demonstrated the teratogenicity of
2,4,5-T containing approximately 30 ppm of 2,3,7,8-TCDD in two strains of mice.
Subsequent investigations studied the fetotoxicity and teratogenicity of both 2,4,5-
T and 2,3,7,8-TCDD in a number of species.


Teratogenicity
Courtney (1970) showed that 2,4,5-T containing 2,3,7,8-TCDD increased the


incidence of cleft palate in both C57BC/ 6 and A KR mice. Neubert et al. (1972),
using the purest available sample of 2,4,5-T, showed that at doses higher than 20
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mg/ kg given orally during days 6 to 15 of gestation, the frequency of cleft palate
was significantly increased in NM RI mice. The maximal teratogenic effect was
produced when the drug was administered on days 12 or 13 of gestation. In the
same study, doses exceeding 1 µg/ kg of 2,3,7,8-TCDD produced an increased
rate of cleft palate; maximal teratogenicity occurred with administration on days 8
and 11 of gestation. Although Courtney and Moore (1971) found no potentiation
of teratogenicity with combinations of 2,4,5-T and 2,3,7,8-TC DD, Neubert and co-
workers found that 1.5 ppm of 2,3,7,8-TCDD administered with 30 to 60 mg/ kg
2,4,5-T potentiated the increase in cleft palate frequency. Moore and co-workers
(1973) found that the mean average incidence of cleft palate was 55.4 percent in
mice exposed to 3 1.(g/ kg 2,3,7,8-TCDD on days 10 to 13 of gestation. In 1976, the
threshold teratogenic dose of 2,3,7,8-TCDD in CF-1 mice was estimated to be 0.1
pig/ kg per day (Smith, Schwetz, and Nitchke 1976). In golden hamsters, oral


administration of 2,4,5-T containing dioxin on days 6 to 10 of gestation increased
the incidence of absence of the eyelid (Collins and Williams 1971). Although
2,3,7,8-TCDD is fetotoxic in primates at doses as low as 50 ppt, it has not been
shown to be teratogenic in this species (Schantz et al. 1979).


Fetotoxicity and Embryotoxicity
In general, 2,4,5-T and 2,3,7,8-TCDD produce fetotoxicity at doses that do not


produce teratogenic effects in a wide variety of species. Fetotoxic effects of 2,4,5-T
containing 2,3,7,8-TCDD were first noted in Courtney's original work (1970). Both
species of mice studied showed increased incidences of cystic kidneys, while in rats,
fetal gastrointestinal hemorrhages and increased ratios of liver to body weight were
also noted. Highman and Schumacher (1977) later demonstrated that cystic
kidneys in mice exposed to 2,4,5-T containing 2,3,7,8-TCDD were due to
retardation in fetal renal development and downgrowth of the renal papilla into the
pelvis. The results of this study demonstrated a retarded development of fetal renal
alkaline phosphatase, and thus support the hypothesis that cystic kidneys in mice
are a fetotoxic and not truly a teratogenic effect. Moore et al. (1973) proved that
prenatal and postnatal kidney anomalies had a common etiology, and the
incidence and degree of hydronephrosis* was a function of dose and of the length of
exposure of a target organ. Other fetotoxic effects of 2,4,5-T and 2,3,7,8-TCDD
include thymic atrophy, fatty infiltration of the liver, general edema, delayed head
ossification, low birthweight, fetal resorptions, and embryolethality.


Many studies have examined the fetotoxic effects of 2,4,5-T and 2,3,7,8-TCDD
on various species. In a study of the effects of 2,3,7,8-TC DD on the rat, no adverse
effects were noted at the 0.03 yg/ kg level; but fetal mortality, early and late
resorptions, and fetal intestinal hemorrhage were observed in groups given 0.125 to
2.0 y g/ kg,. the incidence increasing as the dose increased (Sparschu, Dunn, and
Rowe 1971). In the CD rat, 2,4,5-T was neither teratogenic nor fetotoxic;
however, 2,3,7,8-TCDD produced kidney anomalies (Courtney and Moore 1971).
In golden hamsters, 2,4,5-T containing 2,3,7,8-TCDD caused delayed head
ossification in a dose-dependent fashion (Collins and Williams 1971). Cystic
kidneys occurred unilaterally in 58.9 percent and bilaterally in 36.3 percent of mice
pups exposed to 1 g/ kg 2,3,7,8-TCDD (Moore et al. 1973). Murray (1978)
reports a three-generation study of rats exposed to 0.001, 0.01, or 0.1 µg/ kg of
2,3,7,8-TCD D. Through three successive generations the reproductive capacity of
rats ingesting the dioxin was clearly affected at dose levels of 0.01 and 0.1 tig/ kg
per day, but not at 0.001 mg/ kg per day.


In the most recent primate study, eight adult female rhesus monkeys were fed a
diet containing 50 ppt 2,3,7,8-TCDD for 20 months (Schantz et al. 1979). After 7
months attempts were made to breed the females. In this group there were four


*Dilation of renal pelvis usually associated with an obstructed ureter
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abortions and one stillbirth. All eight control animals reproduced successfully. In
the dioxin-exposed group, two animals were not able to conceive and two were able
to carry their infants to term.


One study examined the fetotoxic potentials in mice of other members of the
dibenzo-p-dioxin class of compounds (Courtney 1976). None of the dibenzo-p-
dioxins studied were as toxic as 2,3,7,8-TCDD, and some of the compounds could
be considered relatively nontoxic. Although the mixture of di-CDD and tri-CDD
produced a slight increase in the number of abnormal fetuses, it is doubtful that the
malformations were produced by the mixture. Most of the malformations (a mild
form of hydronephrosis) were in mouse pups from one litter, and no malformations
were observed at a higher dose level. The 1,2,3,4-TCDD compound did not
increase the incidence of malformation at any dose level. Oral administration of 5
or 20 mg/kg per day of OCDD to pregnant mice did not alter fetal development. In
summary, related dibenzo-p-dioxins were relatively nontoxic and were not
teratogenic at the doses studied.


CARCINOGENICITY
Several studies of rats and one study of Swiss mice demonstrated an increased


incidence of neoplasms in animals exposed to 2,3,7,8-TC DD (Van Miller, Lalich,
and Allen 1977; Kociba et al. 1978; Toth et al. 1979). Van Miller and co-workers
exposed rats to diets containing the dioxin at concentrations of 1, 5, 50, or 500 ppt,
or 1, 5, 50, 500, or 1000 ppb. In this study, the overall incidence of tumors in the
experimental groups was 38 percent, with no neoplasms observed in the 1 ppt
group. As indicated in Table 44, among the 23 animals with tumors, 5 had two
primary neoplastic (cancerous) lesions. Ingestion by rats of 0.1 pig/ kg per day
2,3,7,8-TCDD for two years caused an increased incidence of hepatocellular
carcinomas and squamous cell carcinomas of the lung, hard palate/ nasal
turbinates, or tongue, and a reduced incidence of tumors of the pituitary, uterus,
mammary glands, pancreas, and adrenal glands (Kociba et al. 1978). Figures 61
and 62 illustrate the morphology of some of these lesions. In a recent study with
Swiss mice, Toth et al. (1979) showed that 2,4,5-trichlorophenoxyethanol and
2,3,7,8-TCDD enhanced liver tumors in male mice in a dose-dependent fashion. In
this study, the increase in liver tumors was statistically significant only at 2,3,7,8-
TCDD doses greater than 0.112 pg/ kg.


Multiple studies have examined the effects of 2,3,7,8-TCDD administered in
combination with other known carcinogens in experimental animal test systems.
Two studies used the two-stage tumorigenesis assay of mouse skin (Digiovanni et
al. 1977; Berry et al. 1978). Berry and co-workers noted that a dose of 0.1 1.ig
2,3,7,8-TCDD twice weekly was not sufficient to promote skin tumors in mice
treated with 7,12-dimethylbenz(a) anthracene (DM BA). Digiovanni found that at
doses of 2 mg per mouse given concurrently with DM BA, the number of tumors
observed increased slightly. These data suggest that 2,3,7,8-TCDD is a weak tumor
initiator in the two-stage system of mouse skin tumorigenesis. In a more recent
study, Digiovanni et al. (1979) found that 2,3,7,8-TCDD could strongly inhibit the
initiation of skin tumors by DM BA in female CD-1 mice. In a study with mice that
were genetically nonresponsive to the known carcinogen, 3-methylcholanthrene
(MCA), exposure to 2,3,7,8-TCDD markedly increased the carcinogenic index of
MCA when the compounds were administered simultaneously (Kouri et al. 1978).
These data imply that the dioxin could act as a potent cocarcinogen.


GENOTOXICITY


Only four of the dibenzo-p-dioxins have been subjected to genotoxicity testing.
These are unsubstituted dibenzo-p-dioxin, the 2,7-dichloro-isomer, 2,3,7,8-
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TCDD, and OCDD (Wassom, Huff, and Loprieno 1978). As expected, 2,3,7,8-
TCDD has been the most extensively tested, but results of these studies are
inconclusive. Information implicating 2,3,7,8-TCDD as a mutagen is scarce and
conflicting. Mammalian studies with dibenzo-p-dioxin derivatives have been
infrequent. To date, 2,3,7,8-TCDD has shown negative results when tested for
dominant lethal effects in rats and weakly positive results when tested for the ability
to produce chromosomal abberations in bone marrow cells of rats (Khera and
Ruddick 1973; Green, Moreland, and Sheu 1977).


TABLE 44. SUMMARY OF NEOPLASTIC ALTERATIONS OBSERVED
IN RATS FED SUBACUTE LEVELS OF 2,3,7,8-TCDD FOR 78 WEEKSa


Level of
2,3,7,8-TCDD


No. of animals
with neoplasms b No. of neoplasms	 Diagnosis


0


1 ppt`


5 ppt


0


0


5


0


0


6 1 ear duct carcinoma


1 lymphocytic leukemia


1 adenocarcinoma (kidney)


1 malignant histiocytoma


(peritoneal) d
1 angiosarcoma (skin)


1 Leydig cell adenoma


(testes)


50 ppt 3 3 1 fibrosarcoma (muscle)
1 squamous cell tumor (skin)


1 astrocytoma (brain)


500 ppt 4 4 1 fibroma (striated muscle)


1 carcinoma (skin)
1 adenocarcinoma (kidney)


' 1 sclerosing seminoma


(testes)


1 ppbe 4 5 1 cholangiocarcinoma (liver)
1 angiosarcoma (skin)


1 glioblastoma (brain)


2 malignant histiocytomas


(peritoneal)d


5 ppb 7 10 4 squamous cell tumors


(lung)


4 neoplastic nodules (liver)


2 cholangtocarcinomas (liver)


a—Source: Van Miller, Lalich, and Allen 1977
b-10 animals per group
c-1 ppt = 10 - ' 2g 2,3,7,13-TCDD/g food
d—Metastases observed
e-1 ppb = 10-9g 2,3,7,8-TCDD/g food.
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Fat


Droplets


Ii4\ Cancer


Cells


Fibrosis


Mutagenicity
Table 45 summarizes the results of studies of the mutagenic effects of dioxins.


None of the Salmonella strains capable of detecting base-pair substitutions were
positive when tested with 2,3,7,8-TCDD. Some investigations have obtained
positive responses in Strain TA 1532, which detects frameshift mutations.


Figure 61. Lesion classified morphologically as hepatocellular carcinoma in liver


of rat given 0.1 Ag of 2,3,7,8-TCDD/kg per day. Note adjacent fibrosis,


inflammation, and fatty infiltration on left H & E stain. X200.


Source: Redrawn from Kociba et al. 1978.
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Figure 62. Lesion within lung of rat given 0.1 ktg of 2,3,7,8-TCDD/kg per day.


Classified morphologically as squamous cell carcinoma. Note accumulation


of keratinized material within lesion. H & E stain. X100.


Source: Redrawn from Kociba et al. 1978.
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TABLE 45.	 MUTAGENICITY OF DIOXIN COMPOUNDS IN SALMONELLA TYPHIMURIUMa


Strains detecting base-pair substitutions b Strains detecting frameshiftsb


ReferenceDioxin isomer	 G46	 TA1530 TA1535 TA100 TA1531 TA1532 TA1534 TA1537 TA1538


2,3,7,8-TODD	 o	 o
o	 o
o
-


OCDD


Dibenzo-p-dioxin


-
0
0


o


o
o
0
0


o


0
o
o
?


o


?


o
o
o
?


?


-
o
o
o


o


-


o
o


o


McCann 1975
Nebert 1976
Hussain 1972
Seiler 1973


Seiler 1973


Commoner 1976


a—Source	 Wassom, Huff, and Loprieno 1978


b—Key o = not tested, - = negative results, + = positive results, ? = doubtful mutagen Results obtained with different experimental protocols.







Hussain et al. (1972) report the following results of mutagenicity studies with
2,3,7,8-TCDD (99 percent) on three bacterial systems:


1. 2,3,7,8-TC DD significantly increased the incidence of reverse mutations
from streptomycin-dependence to streptomycin-independence in the
bacteria Escherichia coli SD-4 treated with 2	 g/ ml 2,3,7,8-TCDD. This
was the only concentration at which mutations were clearly observed.


2. Evaluation of reverse mutation from histidine-dependence to histidine-
independence in Salmonella tvphimurium strains TA 1532 and TA 1530
indicated that 2,3,7,8-TCDD was positive in TA 1532 but negative in TA
1530. This finding indicates that the dioxin may act as a frameshift
mutagen. ICR-170 was used as a positive control in the test with 1532, but
no positive or negative controls were tested with TA 1530


3. Slight prophage inductions in Escherichia coli K-39 were observed,
although data were difficult to evaluate because the DMSO solvent used in
this test caused cellular effects on its own.


Seiler (1973) studied the effects of 2,3,7,8-TCDD and OCDD in several strains of
Salmonella typhimurium. The 2,3,7,8-TCDD was strongly mutagenic only in
strain TA 1532, whereas the OCDD was questionably mutagenic in strains TA
1532 and TA 1534. McCann (1976) obtained no positive mutagenic responses in
several Salmonella strains exposed to 2,3,7,8-TCDD, including TA 1532.
Commoner (1976) demonstrated that unsubstituted dibenzo-p-dioxin was
nonmutagenic in four strains of Salmonella typhimurium.


Khera and Ruddick (1973) performed dominant lethal studies with 2,3,7,8-
TCDD. Groups of male Wistar rats were dosed orally with 4, 8, or 12 µg/ kg per
day for 7 days before they mated. Although the incidence of pregnancies from all
matings was reduced, there was no evidence of induction of dominant lethal
mutations during postmeiotic phases of spermatogenesis.


Cytotoxicity
Highly purified samples of 2,4,5-T and 2,3,7,8-TCDD were evaluated for


cytological effects in the African Blood Lily plant (Jackson 1972). The tests
included treatments involving both compounds in varying proportions. In contrast
to a no-effect result with a highly purified sample of 2,4,5-T, dramatic inhibition of
mitosis was observed in cells exposed either to a 10-4 molar solution of 2,4,5-T
containing 0.2 to 1.0 g 2,3,7,8-TCDD per liter or to a 10 -4 molar solution of 2,4,5-
T containing an unknown level of 2,3,7,8-TCDD. Similar results were obtained
when treatments were limited to 2,3,7,8-TCDD alone. These treatments also
induced formation of dicentric bridges and chromatin fusion, with formation of
multinuclei or a single large nucleus. Because these effects were not evident in the
pure 2,4,5-T sample, Jackson concluded that the cytological effects were due to the
2,3,7,8-TCDD contaminant.


Tests for cytological effects in a wild type Drosophila fly were conducted with
2,4,5-T containing less than 0.1 ppm 2,3,7,8-TCDD (Davring and Summer 1971).
Twenty-four hours after eclosion the adult flies were exposed to 250 ppm 2,4,5-T in
their food. Results indicated that this formulation affected early oogenesis and
caused sterility. It is not stated unequivocally that the observed sterility was of
genetic origin.


In an animal study (Greig et al. 1973), male Portion rats were treated with single
oral doses (50 to 400 µg/ kg) of 2,3,7,8-TCDD dissolved in either dimethyl
sulfoxide or arachis (peanut) oil. In the rat livers, parenchymal cell structures were
altered and many cells were multinucleated. No mitoses were observed, and there
were occasional pyknotic nuclei. The investigators postulate that 2,3,7,8-TCDD
interfered with the capacity of the liver cells to maintain their correct morphology


221







and thus led to death or structural disorganization. Similar results have been
obtained by others (Buu-Hoi et al. 1971; Kimbrough et al. 1977). Vos et al. (1974)
suggest that 2,3,7,8-TCDD could be a hepatocarcinogen because of its specific
cytological effects on the proliferating cells of the liver.


Chromosomal abberations in bone marrow cells of 2,3,7,8-TCDD-treated
Osborne-Mendel rats have also been reported (Green, Moreland, and Sheu 1977).
No chromosomal abberations or cytogenetic damage was found, however, in bone
marrow of male Osborne-Mendel rats treated with 2,7-di-CDD or unsubstituted
dibenzo-p-dioxin (Green and Moreland 1975).


2,3,7,8-TCDD may be muta genic to humans. Chromosomal abnormalities have
been reported in in vitro cytogenetic studies of human lymphocytes exposed to 10 -7
to 10 -4m-molar solutions of 2,4,5-T that contained 0.09 ppm 2,3,7,8-TCDD (U.S.
EPA 1978h). Breaks, deletions, and rings were observed. Chromatid breaks
increased with increasing concentrations of 2,4,5-T. It was not possible to
distinguish whether this was a toxic effect or a potential genetic effect.


Pathophysiology
Many investigators have tested apparently logical mechanisms of action for


2,3,7,8-TCDD toxicity. For the most part, these investigations have served only to
disprove proposed mechanisms of action (Beatty et al. 1978; Neal 1979). The
following proposed mechanisms for toxicity induced by 2,3,7,8-TCDD have been
disproved:


• Inhibition of protein synthesis
• Inhibition of DNA synthesis
• Inhibition of mitosis
• Inhibition of oxidative phosphorylation
• Interference with the action of thyroxine
• Interference with glucocorticoid metabolism
• Increased serum ammonia levels
• Depletion of reduced pyridine nucleotides
• Production of superoxide anion
• Decreased hepatic ATP content
• Impairment of hepatic mitochondrial respiration


The most promising explanations for at least the first step in the mechanism of
2,3,7,8-TCDD toxicity result from studies of hepatic ATPase activities (Jones
1975; Madhukar et al. 1979b). Jones administered 200 ug/ kg of the dioxin to
male albino rats, then sacrificed groups of animals at 24 hours and at 3, 5, 6, 8, 34,
and 42 days. Hematoxylin and eosin stains of liver sections showed no
abnormalities in the groups sacrificed in the 24-hour to 8-day intervals; however, in
the remaining two groups (34 and 42 days) the liver sections showed centrilobular
zone necrosis. As early as 3 days after exposure, a significant change in the pattern
of the ATPase reaction was seen in all animals studied. In an area five to six cells
deep around the central vein, there was no reaction along the canalicular borders of
the parenchymal cells. Similar results were obtained by Madhukar, who studied
Na-, K-, and Mg-ATPase activities in hepatocyte surface membranes isolated from
male rats given 10 or 25 mg/ kg 2,3,7,8-TCDD. As early as 2 days after
administration of the dioxin, all of the ATPase activities were depressed in treated
animals. A dose-response relationship was observed only for depression of Mg-
ATPase activity. In further studies, Madhukar demonstrated that ATPase
depression was not produced by in vitro exposures to 2,3,7,8-TCDD.
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EPIDEMIOLOGICAL STUDIES AND CASE REPORTS
The most notable human exposures to 2,3,7,8 tetrachlorodibenzo-p-dioxin have


occurred through accidental releases in chemical factories, or by exposure to
contaminated materials or areas. Most of the studies reported in the literature, such
as those cited below, are investigations of the effects of such exposures.


General Acute Toxicity
The immediate results of dioxin exposure are burning sensations in eyes, nose,


and throat; headache; dizziness; and nausea and vomiting (U.S. NIEHS IARC
1978). Itching, swelling, and redness of the face may occur just prior to chloracne.
Chloracne, similar to acne vulgaris, is one of the most consistent and prominent
features of dioxin exposure, occurring within weeks of initial exposure (May 1973;
Oliver 1975; Poland et al. 1971). Mclnty (1976) showed that as little as 20 i.tg of
2,3,7,8-TCDD on the skin can lead to chloracne development. Chloracne may
appear fist on the face and then spread to the arms, neck, and trunk (U.S. NIEHS
IARC 1978; May 1973). Other symptoms of exposure include arthralgias (pains in
the joints without associated arthritic changes), extreme fatigue, insomnia, loss of
libido, irritability, and nervousness (Ensign and Uhi 1978; U.S. NIEHS IARC
1978). High levels of blood cholesterol and hyperlipoproteinaemia may also
develop (Oliver 1975).


Other effects, which may be delayed or immediate, are porphyria cutanea tarda,
hepatic dysfunction, hyperpigmentation, and hirsutism (U.S. NIEHS IARC 1978).
Disorders of the cardiovascular, urinary, respiratory, and pancreatic systems
(Goldman 1973), along with disorders of fat and carbohydrate metabolism also
have been found (U.S. NIEHS IARC 1978). Emotional disorders, difficulties with
muscular and mental coordination, blurred vision, and loss of taste and smell also
may occur (Oliver 1975).


Several deaths related to 2,3,7,8-TCDD have been recorded, some due to liver
damage and others to chronic exposure to the chemical. Additionally, symptoms
such as chloracne can be passed by an exposed person to close associates such as
family members through clothing, hands, or other close contact (Mclnty 1976).


General Chronic Toxicity
Poland et al. (1971) studied possible toxic effects on 73 male workers in a factory


producing the 2,3,7,8-TCDD-contaminated pesticide 2,4,5-T. The workers were
classified according to job location. The medical or toxicological symptoms were
grouped into three categories: 1) chloracne and mucous membrane irritation, 2)
hepatotoxicity, neuromuscular symptoms, psychological alterations, and other
systemic symptoms, and 3) porphyria cutanea tarda (PCT). Of the 73 subjects, 66
percent experienced some degree of chloracne, 18 percent of which was classed as
moderate to severe. The presence of hyperpigmentation and hirsutism correlated
with the severity of the acne. Among maintenance men, who were subject to the
greatest exposure, the acne was more severe than that of administrative personnel,
whose exposure was minimal. Urinary porphyrin values, although within normal
limits, were elevated in the maintenance men as compared with the other
workers. Although 2,3,7,8-TCDD and other chemicals produced in 2,4,5-T
synthesis may be hepatotoxic in humans, demonstrable chemical liver dysfunction
among workers in this plant was minimal.


The toxic effect of 2,3,7,8-TCDD on three young laboratory scientists was
reviewed in a case study by Oliver (1975). Two of the subjects worked with the
dioxin for approximately 6 to 8 weeks, and the third for approximately 3 years
before onset of symptoms. The latter scientist worked only with a diluted sample of
the material, whereas the other two worked on the synthesis of dioxins. Chloracne
was the first symptom experienced by two of the scientists. Two of them also
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suffered from delayed reactions, experiencing abdominal pain, headache, excessive
fatigue, uncharacteristic episodes of anger, diminished concentration, other
neurological disturbances, and hirsutism approximately 2.5 years after exposure.
None of the scientists showed liver damage or porphyrinuria; all three showed
elevated serum cholesterol levels, evidence of hypocholesterolemia, and
hyperlipoproteinaemia. No other biochemical abnormalities were noted. Over a
period of 6 months (after the onset of the delayed symptoms), the symptoms
subsided. All three scientists were aware of the danger involved in the substance
with which they were working; they wore protective clothing, gloves, and masks,
and worked under a vented hood. The author speculated that the exposures must
have been extremely low.


Accidental release of 2,3,7,8-TCDD occurred in an explosion at a chemical plant
in Derbyshire, England. This exposure of workers resulted in 79 cases of chloracne
recorded approximately 3 weeks after the explosion (May 1973). Young men with
fair complexions were affected first, but the symptoms persisted longer in sallow-
skinned men ages 25 to 40. Chloracne was present, in order of prevalence, on the
face, extensor aspects of arms, lateral aspects of thighs and calves, back, and
sternum. Most workers recovered in 4 to 6 months. Of 14 employees who were
present during the explosion, 13 showed abnormal liver function and 9 developed
chloracne. Those with chloracne had handled pipes, joints, and cables with bare
hands and thus may have absorbed the dioxin through the skin; this finding
suggests that excretion of absorbed dioxin or its products may occur through
facial pores.


Jirasek et al. (1973, 1974, 1976) cite many studies done on 80 industrial workers
in Czechoslovakia who showed signs of intoxication from dioxin formed as a
byproduct in production of the sodium salts of 2,4,5-T and pentachlorophenol.
Symptoms included 76 cases of chloracne, ranging from mild to so severe that it
covered the entire body and left scars. Twelve workers had hepatic lesions with
symptoms of porphyria cutanea tarda. Symptoms in 17 of the workers included
polyneuropathy, psychic disorders, weakness and pain in the lower extremities,
somnolence or insomnia, excessive perspiration, headache, and disorders of the
mental and sexual functions. One worker suffered and died from severe
atherosclerosis, hypertension, and diabetes; two workers died from bronchogenic
carcinoma (lung cancer) (ages 47 and 59). Periods of latency differed; in some
instances severe dermatological and internal damage developed after brief
exposure, whereas in others apparently long-term and massive exposure caused
only mild symptoms.


Another study (Poland and Kende 1976) deals with 29 workers who were
accidentally exposed to 2,3,7,8-TCDD. Of the 29, all contracted chloracne, 11
developed porphyrinuria, and several developed porphyria cutanea tarda. The
workers also showed signs of mechanical fragility, hyperpigmentation, hirsutism,
and photosensitivity of the skin, in which sunlight exposure caused blistering.
Measures were taken at this plant to decrease 2,3,7,8-TCDD production and
worker exposure. Within 5 years there was no evidence of porphyria or severe acne,
and severity of the other symptoms was also reduced. In all cases reviewed, an acute
exposure to dioxins resulting in chloracne and other acute symptoms and followed
by a period of nonexposure to the substance resulted in the disappearance or
diminution of the symptoms.


In early May of 1971, an accidental poisoning incident killed or intoxicated
many horses and other animals that came in contact with the soil of an arena
sprayed with contaminated oil. Investigators identified 2,3,7,8-TCDD and
polychlorinated biphenyls as the causative agents (Carter et al. 1975; Kimbrough et
al. 1977). A six-year old girl who played in the arena soil developed symptoms of
headache, epistaxis (nosebleed), diarrhea, and lethargy. In August 1971, she
developed hemorrhagic cystitis (inflammation of the urinary bladder). The
patient's symptoms resolved in 3 to 4 days and did not recur. Proteinuria and
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hematuria (protein and blood in the urine) disappeared within I week of onset. A
voiding cystogram obtained 3 months later appeared normal; however, cystoscopy
demonstrated numerous punctate hemorrhagic areas, especially in the trigone
region of the bladder. The patient was reexamined 5.3 years after dioxin exposure.
Physical examination was performed, as well as urinalysis, a voiding cystogram, an
intravenous pyelogram, renal function chemistries, an electrocardiogram, stress
test, liver-function tests, uroporphyrin excretion, and thyroid-function studies.
Results of all tests were essentially within normal limits (Beale et al. 1977). Three
other individuals exposed to the arena developed recurrent headaches, skin lesions,
and polyarthralgia (Kimbrough et al. 1977).


In another sprayed arena, two three-year-old boys developed small, pale,
nonpruritic, firm papules covered by blackheads on the exposed skin surfaces.
These symptoms arose 1.5 months after the spraying. They increased in severity
and lasted more than a year before gradually subsiding (Carter et al. 1975).


Perhaps the most publicized incident of dioxin poisoning was that in Seveso,
Italy. On July 10, 1976, at a plant where trichlorophenol was manufactured, an
accident created temperature conditions ideal for formation of 2,3,7,8-TCDD
(Zedda, Circla, and Sala 1976). Trichlorophenol crystals and 2,3,7,8-TCDD in the
form of dust were spread over the area (Hay 1976a). In addition to 170 plant
employees, approximately 5000 persons were exposed (Zedda, Circla, and Sala
1976).


Shortly after the accident, cases of chloracne were reported. Over the ensuing
years more than 134 confirmed cases of chloracne have occurred in children, some
of whom had not been in the area during July and August 1976. These latter cases
indicate that enough dioxin persisted in the environment several months after the
accident to cause the chloracne (Zedda, Circla, and Sala 1976). Reports of
disorders among the 170 workers exposed include 12 cases of chloracne in directly
contaminated workers, 29 cases of hepatic insufficiency, 28 cases of chronic
bronchitis, 17 cases of arterial hypertension, 9 cases of coronary insufficiency, 8
cases of muscular asthenia (weakness), and 3 cases of reduced libido (Zedda,
Circla, and Sala 1976). Reported symptoms occurring among the exposed
residents include chloracne, nervousness, changes of character and mood,
irritability, and loss of appetite. Legal and illegal abortions were estimated at 90,
and there were 51 spontaneous abortions (U.S. EPA 1978h).


Several additional followup studies of the initially identified cohort have been
reported recently (Reggiani 1978, 1979a,b; Pocchiari, Silano, and Zampieri 1979).
In 1978, Reggiani reported that chloracne had appeared almost only in children
and young people. These cases tended to be mild, and spontaneous healing
occurred in most. Transient lymphocytopenia and liver function abnormalities
were detected. Reports at that time indicated no overt pathology of the liver,
kidney, blood, reproductive organs, central and peripheral nervous systems, or
metabolism of carbohydrate, fat or porphyrin. In 1979, Reggiani reported that the
incidence of chloracne remained between 0.6 and 1.5 percent in the surveyed
population and other toxic manifestations initially observed remained at
subclinical levels.


Pocchiari, Silano, and Zampieri (1979) reported a somewhat more detailed
followup of the cohort. In the cohort with highest exposure, chloracne was
identified in approximately 13 percent of the screened population. About 4 percent
of the workers from the plant (Pocchiari sets the number at 200) showed signs and
symptoms of polyneuropathy. Subclinical peripheral nerve damage, confirmed by
nerve conduction studies, was also observed fairly frequently in nonoccupationally
exposed groups, and the incidence ranged from 1.2 to 4.9 percent in the screened
population. Of note, there were no documented immunologic alterations in the
exposed population. Eight percent of the screened population showed
hepatomegaly of undetermined etiology, and some of the screened population
showed elevated levels of liver transaminases.
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The long-term effects of exposure to 2,3,7,8-TCDD in Seveso are not clear at this
time. An epidemiologic survey now in progress includes general and specialized
medical examinations, laboratory tests, and data on the outcome of pregnancies.
Data will be collected over a period of 5 years. Cancer registries, hospital discharge
forms, notifications of infectious diseases, and birth and death certificates will be
used to detect any abnormalities of the health of the community (Fara 1977).


Fetotoxicity and Teratogenicity
Hexachlorophene (HCP) is a derivative of 2,4,5-TCP that has been used as an


antibacterial agent for the past 20 years. Although there are no reports of 2,3,7,8-
TCDD contamination in HCP, this drug has been shown to cause fetal
malformations, some of which are severe (U.S. NIEHS IARC 1978). A study of
mothers who were nurses exposed to hexachlorophene soap during early
pregnancy showed that of 65 children born, 5 had severe and 6 had slight
malformations. One slight malformation was observed in 68 children of an
unexposed control group. Five babies died who had been washed more than three
times with 3 percent hexachlorophene in a hospital. Autopsies revealed
considerable brain damage in each case. In 1972, many infant fatalities were
reported in France. The cause was cited as a new talc powder called "Bebe," which
contained 6 percent HCP (dioxin content, if any, is unknown) (Mclnty 1976).


It is reported that the local spontaneous abortion rate has increased to twice the
national level in Italy since the chemical contamination of Seveso in 1976, and that
similar results have occurred in Vietnam since the spraying of Herbicide Orange
(Nature 1970). Unfortunately, doctors in Vietnam are unable to document
increased abortion and birth defects because of inadequate medical records (U.S.
EPA 1978a).


In the sprayed areas of Vietnam, doctors have cited increased incidences of
babies being born with extra fingers or without fingers, hands, or feet (Lawrence
Eagle Tribune 1978). Recently, a group of U.S. military veterans who were in
South Vietnam at the time of the spraying have reported birth defects in their
offspring similar to those reported in South Vietnam (Ensign and Uhi 1978;
Lawrence Eagle Tribune 1978; Peracchio 1979).


An EPA study has been done on the relationship of dioxin-containing herbicides
to miscarriages; specifically the study concerns the relationship between spraying
2,4,5-T on forested areas of Oregon and miscarriages among women living in
Alsea, a town near a sprayed area. Scientists from Colorado State University and
the University of Miami medical school compared miscarriages in the Alsea basin
with those in a control area in rural eastern Oregon. The miscarriage rate in the
Alsea area was significantly higher than in the control area, where 2,4,5-T was not
sprayed. Miscarriage rates peaked dramatically in June of each of the 6 years
studied, occurring 2 or 3 months after the yearly spring applications. From 1972
through 1977 the spontaneous abortion indexes in June were 130 per 1000 births in
Alsea and 46 per 1000 in the control area. Although these data do not prove a cause
and effect relationship, they are highly suggestive (Cookson 1979).


A recent study deals with the relationship of neural-tube defects in New South
Wales and annual usage rates of 2,4,5-T in the whole of Australia (Field and Kerr
1979). Table 46 gives data showing the annual New South Wales combined birth
rates of anencephaly (congenital absence of the cranial vault), and meningo-
myelocele (defect through which part of the spinal cord communicates with the
environment), together with data on the usage of 2,4,5-T in Australia in the
previous year. The plot in Figure 63 indicates linear correlation. Highest rates on
neural-tube defects occurred for conceptions during the summer months, and
maximum spraying of 2,4,5-T in New South Wales occurs during the summer
months. Again, although these data are suggestive, they do not prove a cause and
effect relationship. The linear correlation disappeared in 1975 and 1976;
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TABLE 46. COMBINED RATE OF NEURAL-TUBE DEFECTS
IN NEW SOUTH WALES AND PREVIOUS-YEAR USAGE OF 2,4,5-T


IN AUSTRALIAa


Year


Neural-tube defects
in New South Wales


(cases per 1000 births)


Usage of 2,4,5-T in Australia
in previous year


(metric tons)b


1965 1.72 90


1966 1.77 105


1967 1 93 188


1968 1.83 213


1969 2.13 201


1970 2.37 282


1971 1.88 170


1972 2.15 256


1973 2.19 241


1974 2 27 287


1975 2.03 466


1976 2.30 482


a—Source. Field and Kerr 1979
b-2,4,5-T acid in equivalent metric tons.


monitoring of 2,4,5-T herbicide was established in Australia to ensure that
concentrations of 2,3,7,8-TCDD remain below 0.1 ppm.


Nelson et al. (1979) report a retrospective study of the relationship between use
of 2,4,5-T in Arkansas and the concurrent incidence of facial clefts in children.
Occurrences of facial cleft generally increased with time; however, no significant
differences were found in any of the study groups. The authors conclude that the
general increase in facial cleft incidence in the high- and low-exposure groups
resulted from better case finding rather than from maternal exposure to 2,4,5-T.


Among 182 babies delivered in Seveso in the 2 months after the accident, only 16
birth anomalies were found. This level is not significantly higher than the national
level. Women in early stages of pregnancy when the accident happened were not
studied in this survey (U.S. EPA 1978a).


Carcinogenicity
Ton That et al. (1973) report an increase in the proportion of primary liver cancer


among all cancer patients admitted to Hanoi hospitals during the period 1962 to
1968; this increase is relative to the period 1955 to 1961, just before the spraying of
Herbicide Orange began.


Theiss and Goldmann (1977) trace 4 cancer deaths out of 15 deaths occurring in
53 workers exposed to 2,3,7,8-TCDD after a manufacturing accident in a TCP
plant in Ludwigshafer, Germany, in 1953. A followup study is in progress.


Two studies show an increased incidence of malignant mesenchymal soft-tissue
tumors in persons exposed to phenoxy acids or chlorophenols (Hardell and
Sandstrom 1978; Hardell 1979). In the 1978 study, 52 patients with soft-tissue
sarcomas and 205 matched controls were investigated in a cohort study. The
incidence of exposure was 19 / 52 among the tumor patients and 19 / 206 in the
tumor-free controls (p < 0.001). Relative risks were determined to be 5.3 for
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Figure 63. Linear correlation of New South Wales rate for neural-tube defects


with previous year's usage of 2,4,5-T in Australia.


Source: Field and Kerr 1979.
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exposure to phenoxy acid and 6.6 for exposure to chlorophenols. In the 1979 study,
Hardell prospectively studied patients with histocytic, malignant lymphoma. In the
first phase of the study, 14 of 17 patients reported occupations consistent with the
possibility of exposure to the chemicals under study, and 11 patients reported
definite exposure to phenoxyacetic acids or chlorophenols. The median latent
period between exposure and tumor detection in this group was 15 years.


Rappe (1979) has reported an increased incidence of primary liver cancer in
members of the Vietnamese population exposed to Herbicide Orange.


Mutagenicity
Chromosomal analyses in Seveso have shown an increase in chromosomal


lesions in males and females aged 2 to 28 years. These lesions consist of
chromosomal gaps, and chromatid and chromosomal breaks and rearrangements.
Cytogenetic studies indicate chromosomal damage to cells in maternal peripheral
blood and in placental and fetal tissues studied following therapeutic abortions
(U.S. EPA 1978h).


In similar analyses, Tenchini et al. (1977) found a higher number of structural
aberrations in the fetal tissues than in the maternal blood samples of fibroblast cells
from adult tissues, but the frequency of these aberrations did not appear to be
greater than expected to occur spontaneously in cultures of comparable cell types.
Tenchini et al. point out that these preliminary findings do not indicate whether the
higher frequencies of chromosome aberrations in fetal tissues were due to
chromosome damage caused by 2,3,7,8-TCDD exposure.


In contrast, the chromosomes of peripheral blood cells from 90 workers at the
chemical plant at Seveso showed no abnormalities; the same results were obtained
in a sampling of the most severely exposed residents of the area (Wassom 1978).


Czeizel and Kiraly (1976) compared the frequency of chromosome aberrations in
the peripheral lymphocytes of 76 workers employed at a herbicide-producing
factory in Budapest with those of 33 controls. Among these workers, 36 were
exposed to 2,4,5-trichlorophenoxyethanol (TCPE) or Klorinol and 26 to Buvinol.
The remaining 14 workers had never been engaged in the production or use of
either herbicide. The 2,3,7,8-TCDD concentration in the herbicide products is
reported to be either less than 0.1 mg/ kg or not more than 0.05 mg/ kg. The
frequency of chromatid-type and unstable chromosome aberrations was higher (p
< 0.01) in the factory workers than in the controls, regardless of involvement in
production of the herbicide. Aberrations were more frequent in workers preparing
TCPE and Buvinol than in other factory workers, but the difference was significant
only for the chromatid-type effect.
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SECTION 7


ENVIRONMENTAL DEGRADATION


AND TRANSPORT


This section addresses the fate of dioxins once they are released to the
environment. Subsections on biodegradation and photodegradation deal with
recent literature relating to biochemical and physical actions of the environment as
they affect the integrity of the dioxin structure. Subsections on physical and
biological transport deal with the movement of dioxins in soil, water, and air and
with the uptake of dioxins by plants and their fate in animals at various trophic
levels.


BIODEGRADATION
In assessment of the persistence of a substance in the environment, the


susceptibility of that substance to biodegradation* is a primary concern. Several
studies on the biodegradability** of dioxins are described in the literature. The
investigations show that dioxins exhibit relatively strong resistance to
biodegradation, though they may not necessarily be totally recalcitrant. Most of
the work has focused on 2,3,7,8-TCDD because of its extreme toxicity. This dioxin
has been studied in both aqueous and soil environments, and results have been
somewhat equivocal. Only one study (Kearney et al. 1973) has examined the
biodegradability of another dioxin, 2,7-DCDD. Data from this study indicate that
this dioxin can be at least partially degraded in soils. Several dioxin
biodegradation studies are described in the following paragraphs, but due to recent
information concerning problems of extracting dioxins from the test soils, it must
now be concluded that the biodegradability of dioxins has not been demonstrated.


Approximately 100 strains of microbes that had previously shown the ability to
degrade persistent pesticides were tested for their ability to degrade 2,3,7,8-TC DD.
After incubation, extracts from microorganisms were prepared and analyzed for
metabolites by thin-layer chromatography. Of the strains tested, five showed some
ability to degrade the dioxin.


Some studies, as described in the next three paragraphs and other places within
this compilation, have been conducted with 14 C-labeled 2,3,7,8-TCDD. Dow
Chemical Company points out that 14 C-labeled experiments are limit-producing
only and are not quantitative in spite of some data being reportd to two significant
figures (Crummett 1980).


Ward and Matsumura studied the biodegradation of ' 4 C-labeled 2,3,7,8-TCDD
in Wisconsin lake waters and sediments and reported in 1977 that the dioxin may
be genuinely metabolized in aqueous systems, but that the rate is very low. They
concluded that there is an optimum time for microbial degradation, probably 1
month, and that during this period, available 2,3,7,8-TCDD is degraded while the
nonavailable fraction is bound to the water sediments. The limited degradation of


*Biodegradation the molecular degradation of an organic substance resulting from the complex actions
of living organisms. A substance is said to be biodegraded to an environmentally acceptable extent when
environmentally undesirable properties are lost. Loss of some characteristic function or property of a
substance by biodegradation may be referred to as biological transformation. (CEFIC 1978)


**Biodegradability. the ability of an organic substance to undergo biodegradation
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2,3,7,8-TCDD is favored by the presence of sediment, microbial activity, and/ or
organic matter in the aqueous phase. The observed half-life of 2,3,7,8-TCDD in
sediment-containing lake waters was 550 to 590 days; the half life in waters without
sediment was longer.


Kearney and co-workers studied two types of soil, which were incubated with
2,3,7,8-TCDD at concentrations of 1, 10, and 100 ppm and with 14 C-labeled
2,3,7,8-TCDD at concentrations of 1.78, 3.56, and 17.8 ppm (Kearney et al. 1973a).
The two soils were also inoculated with "C-labeled 2,7-DCDD at concentrations
of 0.7, 1.4, and 7.0 ppm. The soil types were Hagerstown silt clay loam, which is
relatively high in organic matter and microbial activity, and Lakeland sandy loam,
which is low in organic matter and microbial activity. Over a 9- to 10-month period,
the soil samples were monitored weekly for evolution of gaseous 14C0 2 as an
indication of microbial degradation of the labeled dioxins.


Very little CO 2 was liberated from soils containing either labeled or unlabeled
2,3,7,8-TCDD. In most cases 75 to 85 percent of the dioxin was recovered from
both soil types up to 160 days after addition. No metabolites were found in TCDD-
treated soil after 1 year. About 5 percent of the 14 C-2,7-DCDD had degraded to
liberate 14CO2 after 10 weeks. Concentrations of 14C-2,7-DCDD in the soil had a
slight effect on 14CO 2 evolution. It was postulated that the decrease in CO 2
liberation at the highest level may have resulted from the toxicity of the DCDD
isomer to the microbes at this concentration. Evolution of 14CO 2 was significantly
higher in the Lakeland soil than in the Hagerstown soil. Analysis of DCDD-treated
soil extracts also revealed the presence of metabolites, but the major metabolite
could not be identified.


In the same study, incubation of a clay loam (with relatively low organic matter)
to which 14C-2,3,7,8-TCDD had been applied led to liberation of a "very small
amount of 14 CO 2" after 2 weeks.


The U.S. Air Force studied test plots in Utah, Kansas, and Florida to determine
the soil degradation rate of 2,3,7,8-TCDD under field conditions (Young et al.
1976). The three test plots were considered representative of various climatic
conditions and soil types. Herbicide Orange containing 3700 ppb 2,3,7,8-TCDD
was applied to all three plots at a rate of 4480 kg/ hectare. Initial soil concentrations
of the dioxin were not reported for any of the sites. Composite samples from the
upper 15 cm of each soil were taken from time to time after the initial herbicide
application, and analyzed for both the herbicide and 2,3,7,8-TCDD. Results are
presented in Table 47.


From these data and other leaching data, the Air Force concluded that the
disappearance of 2,3,7,8-TCDD was most likely due to degradation by soil
microbes, because dioxin concentrations in the 15- to 30-cm layer indicated that
leaching was insignificant. The Air Force report further stated that dioxin
degradation was most rapid in the Kansas soil (Ulysses silt loam), followed by the
Florida soil (Lakeland sandy loam), and finally the Utah soil (Lacustine clay loam),
but that variations in soil and climate had little overall influence on dioxin
persistence. It was also reported that the initial breakdown rate was rapid, but
decreased substantially over the test period. On the basis of this observation the
investigators speculated that microbial enzymes responsible for herbicide
metabolism and possibly dioxin metabolism are inducible.


In an evaluation of the Air Force studies, Commoner and Scott (1976) came to
different conclusions. After constructing semilogarithmic plots of dioxin
concentrations in soil against days after incorporation of the dioxin, they
concluded: (1) that there was no evidence that the rate of degradation changed with
time; and (2) that degradation appeared to be more rapid in the Florida soil than in
the Kansas soil (opposite of the Air Force conclusion).


In another Air Force study with dioxin-contaminated soil the effects of nutrients
and mixing on 2,3,7,8-TCDD degradation were assessed (Bartleson, Harrison, and
Morgan 1975). Pots containing either test soils or control soils were placed
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TABLE 47. CONCENTRATIONS OF HERBICIDE ORANGE AND
2,3,7,8-TCDD IN THREE TREATED TEST PLOTSa


Total herbicide b 	2,3,7,8-TCDD
Test plot	 Days after application	 (PPm)	 (PPE)


Utah
	


282	 8490	 15.0
637	 4000	 7.3
780	 2260	 5.6


1000	 2370	 3.2
1150	 960	 2 5


Kansas


	


8	 1950	 c


	


77	 1070	 0.255


	


189	 490	 c


	


362	 210	 c


	


600	 40	 c


	


659	 <1	 0 042


Florida
	


5	 4897	 0 375


	


414	 1866	 0 250


	


513	 824	 0 075


	


707	 508	 0 046


	


834	 438	 c


	


1293	 <10	 c


a—Plots treated with 4480 kg herbicide per hectare
b—Composite sample from upper 0 to 15 cm layer of soil
c—Not analyzed


outdoors and in a greenhouse. The soils were analyzed after 9 and 23 weeks. Soils
tested in the greenhouse were moistened with a nutrient solution. The results are
presented in Table 48.


The investigators concluded that the accelerated rate of degredation observed in
soil from the pots in the greenhouse during the first 9-week period was probably
due to increased microbial populations resulting from initial soil aeration and
increased soil temperatures in the pots. Reduction in the rate of breakdown after 9
weeks may have been caused by leaching or entrapment of dioxin in the bottom soil
layer, which had not been mixed. It was also proposed, however, that the nutrient
solution together with light or aeration caused either a direct chemical breakdown
of 2,3,7,8-TCDD in the soil or an increase in microbial populations that
accelerated breakdown. Because green algae were observed on the surface of the
greenhouse pots between tillings, it was also postulated that the algae were partly
responsible for the degradation.


This study was also evaluated by Commoner and Scott (1976), who concluded
that mixing, nutrients, and increased exposure to sunlight did not significantly
enhance degradation of 2,3,7,8-TCDD in soil.


Pocchiari (1978) attempted to stimulate the microbial degradation of 2,3,7,8-
TCDD in samples of Seveso soil contaminated with the dioxin from the 1976
ICM ESA accident. The dioxin-contaminated soil samples were either inoculated
with promising microorganisms (according to the previously described results of
Matsumura and Benezet in 1973) or enriched by the addition of organic nutrients.
No positive degradation effects have been found.
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TABLE 48. DEGRADATION OF 2,3,7,8-TCDD IN SOILS
(parts per trillion 2,3,7,8-TCDD)


Length of exposure (weeks)


0 9 23


Controls


Outdoor exposure


Tilled (top layer)


Untitled


Greenhouse
Tilled (top layer)


Untilled


1100-1300


1100


1000


640


810


520


530


460


530


a—Source Bartleson, Harrison, and Morgan 1975.


Investigators from the Microbiological Institute in Zurich, Switzerland, have
found that microbes cannot contribute quickly or efficiently to the
decontamination of soil-bound 2,3,7,8-TCDD, although they might contribute
slowly (Huetter 1980). The latter point is supported by the observation of two polar
bands in thin-layer chromatographs of some microbial incubations. Huetter and
co-workers also have observed that when 2,3,7,8-TCDD is incubated with soil for a
prolonged period of time, it is not as extractable as when it is freshly added to the
soil, indicating that recoverability of the dioxin becomes increasingly more difficult
with time. This information raises questions about the accuracy of work done by
others in the past to measure the soil half-life of 2,3,7,8-TCDD.


Preliminary findings of studies under way in Finland indicate that 2,3,7,8-
TCDD may be slowly biodegraded by anaerobic microorganisms in an organic
matrix used for secondary treatment of chlorophenolic wastewaters from paper-
pulping operations (Salkinoya-Salonen 1979).


Klecka and Gibson (1979) have recently reported that unsubstituted dibenzo-p-
dio xin can be readily metabolized by a mutant strain of Pseudomonas (sp. N. C.I. B.
9816 strain II) when an alternative source of carbon such as salicylate is available.
The dioxin molecule was metabolized first to cis-1,2-dihydroxy-
1,2-dihydrodibenzo[1,4]dioxan (I), which was subsequently dehydrated to yield 2-
hydroxydibenzo[1,4]dioxan (II) as the major metabolite. The authors reported
finding no organisms capable of utilizing dibenzo-p-dioxin as a sole carbon source.


II


PHOTODEGRADATION
Photodegradation is the process of breaking chemical bonds with light. The


process, also known as photolysis, involves the breakdown of a chemical by light


233







energy, usually in a specific wavelength range. In photodegradation of dioxins, the
ultraviolet wavelengths of light have been shown to be the most effective.


In most photolysis studies, scientists are interested in determining one or more of
the following parameters:


1. Photolysis reaction rates
2. Photolysis reaction products
3. Wavelength(s) required for photolysis
4. Other specific conditions required for photolysis


The photolysis of chlorinated aromatic compounds usually involves loss of a
chlorine molecule to a free radical, or loss through nucleophilic displacement if a
solvent or substrate molecule is present. These mechanisms may be influenced by
the presence of other reagents or the nature of the reaction medium.


Photolysis studies have clearly shown that dioxins may be photolytically
degraded in the environment by natural sunlight. The extent to which this
mechanism actually removes or degrades dioxins in the "real-world" environment
is difficult to assess, but of all the possible natural removal mechanisms, photolysis
appears to be the most significant. It should be noted that photolysis apparently
results in the removal of one or more chlorine atoms from the dioxin molecule.
Removal of chlorine from 2,3,7,8-TCDD may make it less toxic, but it has been
speculated that the basic dioxin structure remains. When penta-CDD is
photodegraded, it may go to a TCDD isomer. (For further discussion see pp. 263-
264 of Section 8.)


Several dioxin photodegradation studies are discussed in the paragraphs that
follow. Major findings from these studies are summarized in Tables 49 and 50.


Crosby et al. (1971) studied photolysis rates of 2,3,7,8-TCDD, 2,7-DCDD, and
OCDD dissolved in methanol. Samples were irradiated with natural sunlight or
artificial sunlight with a light intensity of 100 MW/ cm 2 at the absorption
maximum of 2,3,7,8-TCDD (307 nm). Irradiation of a single solution of 2,3,7,8-
TCDD in methanol for 24 hours in natural sunlight resulted in complete photolysis
to less-chlorinated dioxin isomers. The degradation of 2,7-DCDD was at least
initially more rapid than that of 2,3,7,8-TCDD. After 6 hours of irradiation in
artificial ultraviolet light, about 30 percent of the 2,7-DCDD remained unreacted
whereas almost 50 percent of the 2,3,7,8-TCDD remained unreacted. The amount
of 2,7-DCDD remaining after 24 hours was not reported. The OCDD was
photolyzed much more slowly than the TCDD or DCDD isomers; after 24 hours,
over 80 percent of the initial OCDD (2.2 mg/ liter) remained unreacted. Analysis of
reaction products indicated chlorinated dioxins of reduced chlorine content.


In another study the degradation of OCDD on filter paper was reported as being
more rapid in natural sunlight than in artificial ultraviolet light (Arsenault 1976).
Degradation of OCDD also proceeded more rapidly in the presence of mineral oil
or a petroleum oil solvent than in the absence of oil. When OCDD in oil was
exposed to natural sunlight, 66 percent was decomposd in as little as 16 hours.
When exposed in the absence of oil, only 20 percent was decomposed within 16
hours. No TCDD's were found in the decomposition products.


The same report describes a study of the rate of OCDD degradation on the
surfaces of wooden poles treated with PCP-petroleum and Cellon. Preliminary
results show that the OCDD is rapidly degraded. Breakdown products are not
reported.


In tests involving exposure of a crystalline water suspension of 2,3,7,8-TCDD to
a sunlamp, the insolubility of the dioxin caused difficulties. Irradiation apparently
had no effect on the water suspension. A crystalline state may prohibit the loss of
chlorine or obstraction of hydrogen atoms from each other (Plimmer I978a).


When a benzene solution of 2,3,7,8-TCDD was added to water stabilized with a
surfactant and irradiated with a sunlamp, the dioxin content was reduced (Plimmer
et al. 1973).
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TABLE 49. PHOTODEGRADATION OF 2,3,7,8 -TCDD


Physical conditions Light source
Length


of exposure
Amount degraded


(%) Reaction products Reference


TCDD in methanol Artificial 24 h 100 Trichlorodibenzo-p-dioxin Crosby et al. 1971


(100 Aw/cm 2 ) Dichlorobenzo-p-dioxin


TCDD in methanol Natural sunlight 7 h 100 NR a Crosby et al. 1971


TCDD (crystalline) in water Artificial NR 0 NA b Crosby et al. 1973


(sunlamp)


iN.)
w
t..,


TCDD on soil


TCDD in benzene/water/


surfactant


Artificial
(sunlamp)


96 h


NR


0


>0 NR Plimmer et al. 1973


TCDD crystals on glass plate Natural sunlight 14 days 0 NR Crosby et al. 1971


TCDD in isooctane and Artificial (G E 40 min 50 NR Stehl et al. 1973


1 -octa nol RS sunlamp) 24 h 100 NR Stehl et al. 1973


TODD in Herbicide Orange,


on grass


Natural sunlight 6 h 60 Crosby and Wong 1977


TCDD in commercial Esteron


herbicide, on glass


Natural sunlight 6 h 70 NR Crosby and Wong 1977


TCDD in Esteron base, on glass Natural sunlight 2 h 90 Crosby and Wong 1977


(continued)







TABLE 49.	 (continued)


Physical conditions Light source
Length


of exposure
Amount degraded


(%) Reaction products Reference


TCDD in Herbicide Orange,


on plant leaves


Sunlight 6 h


6 h
100


70
Crosby and Wong 1977


TCDD in Herbicide Orange,


on soil


Sunlight 6 h 10 Crosby and Wong 1977


TCDD on silica gel Artificial X 7 days 92 NRa Gebefuigi 1977
>290 nm


TCDD on silica gel Artificial A 7 days 98 NR Gebefuigi 1977
= 230 nm


TCDD in Seveso soil with Sunlight artificial 7 days >90 NR Bertoni 1978
ethyl oleate-xylene mixture (Phillips MLU 3 days 100


300 W)


TCDD in 1-hexadecylpyridinium


chloride (CPC)


Artificial 4 h >90 NR Botre et al. 1978


TCDD in sodium dodecylsulfate Artificial 4 h -=-50 NR Botre et al. 1978
(SDS) 8 h -=-100 NR


TCDD in methanol Artificial 4 h ==-50 NR Botre et al. 1978


(continued)


8 h NR







TABLE 49.	 (continued)


Physical conditions Light source
Length


of exposure
Amount degraded


(%) Reaction products Reference


TCDD in Seveso soil/treated


with aqueous olive oil solution


or olive oil/cyclohexanone


TCDD in emulsifiable silvex


formulation


TCDD in granular silvex


formulation


Natural sunlight


Natural sunlight


Natural sunlight


9 days


--=-8 days


-=-13 5 days


>90


50


50


NR


NR


NRa


Crosby 1978


Nash and Beall 1978


Nash and Beall 1978


a—NR = Not reported
b—NA = Not applicable







TABLE 50.	 PHOTODEGRADATION OF DCDD AND OCDD


Physical conditions Light source


Length


of exposure
Amount degraded


(%) Reaction products Reference


OCDD in methanol Artificial UV light


(100 Aw/cm 2 )


24 h >20 Series of chlorinated


dioxins of decreasing


chlorine content


Crosby et al	 1971


OCDD on filter paper Artificial sunlight


Natural sunlight


NRa More rapid in natural


sunlight than artificial


NR Arsenault 1976


UV light


OCDD in oil Natural sunlight 16 h 66 NR Arsenault 1976


(mineral or petroleum)


ts.)
(.4
oo


OCDD—no oil Natural 16 h 20 NR Arsenault 1976


OCDD/benzene-hexane Mercury UV lamp 4 h 70 Hexa-CDD, hepta-CDD,


penta-CDD


Buser 1976


OCDD/benzene-hexane Mercury UV lamp 24 h 90 Hexa-CDD, hepta-CDD,


penta-CDD, TCDD (trace)


Buser 1976


OCDD in isooctane Artificial UV light 18 h 20 NR Stehl et al	 1973


OCDD in 1 -octanol Artificial UV light 20 h 6 NR Stehl et al	 1973


DCDD in methanol Artificial UV light m6 h m70 NR Crosby et al	 1971


DCDD in isooctane and Artificial UV light 40 min 50 NR Stehl et al	 1973


1-octanol


a—NR = Not reported







In another study when 2,3,7,8-TCDD was applied to dry or moist soil,
irradiation caused no change after 96 hours. Similar results were obtained by
applying this substance to a glass plate and irradiating up to 14 days (Crosby et al.
1971).


Buser (1976) irradiated samples of a solution of OCDD in benzene-hexane for 1
to 24 hours with a mercury ultraviolet lamp. After 4 hours of exposure, 30 percent
of the OCDD remained unchanged; the major reaction products were hexa- and
hepta-CDD's and trace amounts of penta-CDD's. After 24 hours of irradiation, the
hexa- and hepta-CDD's still constituted the major reaction products, with
significant amounts of penta-CDD's and trace amounts of TCDD's. Only 10
percent of the initial OCDD remained unchanged. It was concluded that since
some commercial products contain up to several hundred ppm of the octa- and
hepta-CDD's, photolytic formation of more toxic polychlorinated dioxins could
have environmental significance.


Exposure of TCDD's and DCDD's in isooctane and 1-octanol to artificial
sunlight (General Electric RS sunlamp) showed that both substances had half-lives
of about 40 minutes in each solvent (Stehl et al. 1973). Analysis of the mixtures
after 24 hours of irradiation showed no 2,3,7,8-TCDD at a detection limit of 0.5
ppm. A bioassay of rabbit ear skin tissue to which the photolysis products had been
applied revealed no chloracnegenic activity.


When a solution of OCDD and isooctane was exposed to artificial sunlight,
about 80 percent of the OCDD remained unreacted after 18 hours. With a solution
of OCDD and 1-octanol, about 94 percent of the OCDD remained unreacted after
20 hours (Stehl et al. 1973).


In a series of tests, thin layers of Herbicide Orange containing 15 ppm 2,3,7,8-
TCDD were exposed to summer sunlight in glass petri dishes (Crosby and Wong
1977). After 6 hours, just over 40 percent of the dioxin remained. A commercial
herbicide composed of butyl esters of 2,4-D and 2,4,5-T and containing 10 ppm
2,3,7,8-TCDD was exposed in the same manner; after 6 hours only about 30
percent of the initial dioxin remained. A commercial mixture containing no
herbicides, but with 10 ppm 2,3,7,8-TCDD was also exposed to sunlight on glass
petri dishes. The original dioxin concentration was reduced by about 90 percent
after 2 hours. Herbicide Orange was applied in droplets to excised rubber plant
leaves and to the surface of Sacramento loam soil; the samples were then exposed
to sunlight. At an application rate of 6.7mg/ cm 2 of leaf surface, no TCDD's were
detected on the leaves after 6 hours. At a lower application rate of 1.3 mg/ cm 2 ,
however, about 30 percent of the TCDD's remained after 6 hours. It was also
reported that upon application to the soil (10 mg/ cm 2) approximately 90 percent of
the dioxin remained after 6 hours. The authors attributed the lesser degree of
photolysis of 2,3,7,8-TCDD on the soil partly to shading of lower layers by soil
particles.


Investigators in this study concluded that there are three requirements for dioxin
photolysis:


1. Dissolution in a light-transmitting film
2. Presence of an organic hydrogen donor
3. Ultraviolet light


In another study, 2,3,7,8-TCDD deposited on silica gel was irradiated with light
having a wavelength greater than 290 nm. The original concentration of the dioxin
was reduced by 92 percent after 7 days. When irradiation was done with light of
shorter wavelength ( >230 nm), the dioxin concentration was reduced by 98
percent after 7 days. It was concluded that cleavage of 2,3,7,8-TCDD was possible
without a proton donor if the intensity of the sun at ground level was great enough
to supply the required irradiation (Gebefuigi, Baumann, and Korte 1977).
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In a study reported by Bertoni et al. (1978) about 150 ml / m 2 of an ethyloleate-
xylene mixture was sprayed on a 1-cm-deep sample of Seveso soil contaminated
with 2,3,7,8-TCDD. More than 90 percent of the 2,3,7,8-TCDD was destroyed
after 7 days of sunlight exposure. When a dioxin sample was placed in a room
sprayed with ethyloleate-xylene mixture, disappearance of the dioxin was almost
complete after 3 days exposure under a Phillips M LU 300 W lamp. The xylene was
used to reduce viscosity, although ethyloleate was just as effective when used alone.
The more rapid photolysis in the room was attributed mainly to the smooth walls of
the room receiving the full intensity of the radiation, including the wavelength of
light that was absorbed most readily by dioxins.


The smooth gradual decrease of dioxin concentration in the I-cm-deep soil
samples was unexpected because ultraviolet light does not penetrate soil. It was
hypothesized that dioxin decomposition below the soil surface could result either
from a diffusion mechanism in the oleate medium or from photolytic reactions
occurring through long-lived free radicals.


The solubility and photodecomposition of 2,3,7,8,-TCDD in cationic, anionic,
and nonionic surfactants was studied by use of both pure dioxin samples and
contaminated materials obtained from the Seveso area (Botre, Memoli, and
Alhaique 1979). To test the effectiveness of the solubilizing agents, homogeneous
soil samples were treated twice with surfactant and then three times with the same
volume of water to remove the surfactant. Extracts from the residual soil were then
obtained with benzene and methanol, and the extracts were analyzed for 2,3,7,8-
TCD D. Untreated contaminated soil samples were used for standards. In the pure
dioxin solubilization study, 4 ml of surfactant was used to treat the residues.
Methanol was used as the reference solvent. The surfactants used were sodium
dodecyl sulfate (SDS), and anionic surfactant, 1-hexadecylpyridinium sorbitan
monooleate (Tween 80), hexadecyltrimethylammonium bromide, and 1-
hexadecylpyridinium chloride (CPC).


Results showed that CPC was the best solubilizing agent for contaminated soil
taken from the Seveso area, whereas in the pure dioxin experiment the differences
were slight. Photodecomposition experiments performed using 2,3,7,8-TCDD
dissolved in surfactants and in methanol also revealed CPC as the superior
medium. Irradiation with an ultraviolet lamp for 4 hours destroyed about 90
percent of the dioxin in the CPC solution. Only 50 percent of the dioxin in the SDS
solution was destroyed after 4 hours of irradiation, although almost 100 percent
disappeared after 8 hours. Over 25 percent of the dioxin in methanol remained after
8 hours.


In a small-scale study in Seveso, olive oil was used in either a 40 percent aqueous
emulsion or an 80 percent cyclohexanone solution and applied on a heavily
contaminated area of grassland. These solutions supplied a hydrogen donor in an
effort to facilitate photodegradation of the dioxin present. It was reported that
after 9 days 80 to 90 percent of the 2,3,7,8-TCDD was destroyed, whereas
concentrations in controls remained virtually unchanged (Wipf et al. 1978; Crosby
1978).


In a study of the fate of 2,3,7,8-TCDD in an aquatic environment, samples of
lake sediment and water containing 14C-labeled 2,3,7,8-TCDD were incubated in
glass vials under light and dark conditions for 39 days (Matsumura and Ward
1976). Results indicated no significant photolytic destruction of the dioxin.
Whether artificial or natural light was used is not mentioned.


The fate of 2,3,7,8-TC DD in emulsifiable and granular silvex formulations was
studied after application to microagroecosystems and outdoor field plots (Nash
and Beall 1978). (Experimental conditions of this study are described more
completely in the subsection on physical transport.) It was observed that upon
volatilization, the dioxin in both the emulsifiable and granular formulations was
photolyzed not only in direct sunlight but also in shaded areas outdoors and in
filtered sunlight passing through the glass of the microagroecosystem chambers.
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The mean half-life of the dioxin in the emulsifiable concentrate was approximately
7.65 days; the half-life in the granular formulation was 13.5 days. The half-life of
the dioxin in the emulsifiable formulation on grass in a microagroecosystem
ranged from 5 to 7.5 days.


Crosby and Wong reported in 1973 that the major photodecomposition
products of 2,4,5-T are 2,4,5-TCP, 2-hydroxy-4, 5-dichlorophenoxyacetic acid,
4,6-dichlororesorcinol, 4-chlororesorcinol, and 2,5,-dichlorophenol; 2,3,7,8-
TCDD was not detected as a photolysis product.


PHYSICAL TRANSPORT
This section describes studies of the movement of dioxins in or into soil, water,


and air. Because of episodes involving actual contamination, such movement has
become a critical issue. The transport of a chemical in the environment depends
greatly upon the properties of the chemical: Is it soluble in water? Is it volatile?
Does it cling to soils readily? With the answers to these questions, it is possible to at
least postulate reasonably where these chemicals might be found following release
into the environment and by what means human or animal receptors are most
likely to be affected.


Transport in Soil
Many studies have addressed the mobility of dioxins, especially 2,3,7,8-TCDD,


in soils. Generally it has been found that dioxins are more tightly bound to soils
having relatively higher organic content. Dioxins applied to the surface of such
soils generally remain in the upper 6 to 12 inches. They migrate more deeply into
more sandy soils, to depths of 3 feet or more. In areas of heavy rainfall, not only is
vertical migration enhanced but lateral displacement also occurs by soil erosion
with runoff and/ or flooding. Dioxins may appear in normal water leachate from
soils that have received several dioxin applications.


Kearney et al. (1973b) studied the mobility of 2,7-DCDD and 2,3,7,8-TCDD in
five different types of soil. They observed that the mobility of both dioxins
decreased with increasing organic content of the soil. Based on this observation and
the finding that these dioxins were relatively immobile in the soils tested, the
conclusion was that these dioxins would pose no threat to groundwater supplies
because they would not be mobilized deep into soils by rainfall or irrigation.


Similar conclusions were reached by Matsumura and Benezet (1973), who
showed that mobility of 2,3,7,8-TCDD is relatively slow, much slower than that of
DDT. It was concluded that any movement of 2,3,7,8-TCDD in the soil
environment would be by horizontal transfer of soil and dust particles or by
biological transfer (other than by plants).


During the 8-year period from 1962 to 1970, the U.S. Air Force sprayed 170,000
pounds of 2,4-D, and 161,000 pounds of 2,4,5-T, in two herbicide formulations
(Herbicide Orange and Herbicide Purple) over a test area 1 mile square at the Eglin
Air Force Base in Florida (Commoner and Scott 1976). A map of this area is shown
in Figure 64. Originally, the applications were done for the purpose of testing spray
equipment to be used in Vietnam (Young 1974). The exact concentration of
2,3,7,8-TCDD in the herbicides used for the spraying tests is not known but is
estimated to have ranged from 1 to 47 ppm. The test site has since been analyzed for
dioxin residues. In 1970 a 36-in.-deep soil core was taken from a portion of the test
area that had received approximately 947 pounds per acre of the 2,4-D, 2,4,5-T
Herbicide Orange mixture (Woolson and Ensor 1973). At the limits of detection
(0.1 to 0.4 ppb), no 2,3,7,8-TCDD was found at any depth. Several explanations
were presented for the absence of dioxin: 1) the 2,4,5-T applied contained less than
2 ppm of 2,3,7,8-TCDD, a concentration undetectable in the soil by the analytical
method used; 2) the dioxin had migrated to a depth below 36 inches because of the
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sandy nature of the soil and the high incidence of rainfall in the area; 3) wind
erosion had displaced the dioxin; and 4) biological and/ or photochemical
decomposition had occured.


In 1973, four soil samples were taken from the same test area and analyzed at low
levels for 2,3,7,8-TCDD (Young 1974). The samples contained the dioxin in
approximate concentrations of 10, 11, 30, and 710 ppt, and these concentrations
were confined to the upper 6 in. of the soil layer.


From March, 1974, to February, 1975, the Air Force performed another study at
the Eglin Air Force Base (Bartleson, Harrison, and Morgan 1975). Two test areas
were studied, and also an area where the herbicides had been stored and loaded
onto planes. The original 1-mile-square area sampled in 1971 and 1973 contained
dioxin in concentrations up to 470 ppt. A second test area, designated Grid 1,
contained concentrations of 2,3,7,8-TCDD as high as 1500 ppt. The highest dioxin
concentrations were generally found in low-lying areas, and the lowest
concentrations usually were in areas of loose sand; these findings indicate that the
horizontal translocation had probably occurred through water runoff and wind
and water erosion.


The storage and loading area contained up to 170,000 ppt of 2,3,7,8-TCD D. This
area was elevated relative to a nearby pond. Limited sampling of the pond silt
revealed a maximum concentration of 85 ppt, and 11 ppt was found in the pond
drainage stream. These findings also indicated horizontal translocation of the
dioxin, probably as a result of soil erosion.


A core sample of soil taken from Grid 1 in 1974 showed the following
concentrations of 2,3,7,8-TCDD:


Sample depth, in. Concentration, ppt


0-1 150
1-2 160
2-4 700
4-6 44


These data indicate some vertical movement of 2,3,7,8-TCDD, probably as a result
of water percolation through the soil.


In another test, application of 0.448 kg/ m 2 of Herbicide Orange to a test site in
Utah resulted in the following concentrations of 2,3,7,8-TCDD 282 days after
application:


	Sample depth,	 in.	 Concentration, ppt 


	Control 0-6
	


<10


	


0-6	 15,000


	


6-12	 3,000


	


12-18	 90


	


18-24	 120


In 1978, additional measurements at the Utah test site were reported (Young et al.
1978). Table 51 presents analytical results of plot sampling 4 years after application
of Herbicide Orange at various rates. Table 52 gives results of a similar test
performed at Eglin Air Force Base in Florida.


In the tests reported in Tables 51 and 52, samples were taken by means of a soil
auger. Subsequent tests revealed that dioxin-containing soil was being carried
downward as a result of the auger sampling technique and that the concentrations
of 2,3,7,8-TCDD below 6 in. were not detectable.


Followup studies of the residual levels of 2,3,7,8-TC DD in three loading areas of
Eglin Air Force Base were conducted during the period from January 1976 to
December 1978 (Harrison, Miller, and Crews 1979). Two of the loading areas were
relatively free of contamination. The third (described above) had surface
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TABLE 51. CONCENTRATIONS OF 2,3,7,8-TCDD AT UTAH TEST RANGE
4 YEARS AFTER HERBICIDE ORANGE APPLICATIONSa


(parts per trillion)


Rate of Herbicide Orange application (lb/acre)


Soil depth (inches) 1000 2000 4000


0-6 650 1600 6600


6-12 11 90 200


12-18 NAb NA 14


a—Source Young et al. 1978.
b—NA = Not analyzed.


TABLE 52. CONCENTRATIONS OF 2,3,7,8-TCDD AT EGLIN
AIR FORCE BASE 414 DAYS AFTER HERBICIDE ORANGE


APPLICATIONa


Soil depth (inches) Herbicide Orange (ppm)
2,3,7,8-TCDD


concentration in soil (ppt)


0-6 1866 250


6-12 263 50


12-18 290 <25b


18-24 95 <25b


24-30 160 <25b


30-36 20 <25b


a—Source Young et at 1976
b—Detection limit.


soil concentrations of TCDD's as high as 275 ppb. TCDD's were found at 1 meter
depths at concentrations one-third the surface amount.


The accident at Seveso in July 1976 released quantities of 2,3,7,8-TCDD
estimated to range from 300 g to 130 kg over an area of approximately 250 acres
(Carreri 1978). Because the Seveso soil is drained by an underlying gravel layer,
much concern has arisen over the possibility of groundwater contamination. Early
soil migration studies in some of the most contaminated areas at Seveso showed
that the dioxin penetrated to a depth of 10 to 12 in. Later studies reported by Bolton
(1978) found 2,3,7,8-TCDD at soil depths greater than 30 in. An observed 70
percent decrease in 2,3,7,8-TCDD soil concentration over a period of several
months may support the suggestion that the dioxin can be mobilized laterally as
well as vertically from soils during heavy rainfall or flooding (Commoner 1977).


Following the incident at Verona, Missouri, when oil contaminated with 2,3,
7,8-TCDD was sprayed on a horse arena to control dust, the top 12 in. of soil
was removed and replaced with fresh soil. After removal and replacement of the
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soil, no further episodes occurred involving sickness or death of human beings or
animals. Investigators concluded that this supported the notion that the vertical
mobility of TCDD's is limited (Commoner and Scott 1976).


Nash and Beall (1978) report studies of the fate of 2,3,7,8-TCDD by use of
microagroecosystems and outdoor field plots. A diagram of the
microagroecosystem is shown in Figure 65. Two commercially available silvex
formulations, one granular and one emulsifiable, were tested. The test and control
formulations were applied three times to turf in five microagroecosystems and once
to turf on the outdoor plots. Throughout the test period a sprinkler system applied
water to the soils to simulate rainfall.


Figure 65. Diagram of microagroecosystem chamber.


The 2,3,7,8-TCDD used in the study was labeled with radioactive hydrogen or
3 H . Throughout the study the labeled dioxin (or breakdown product) was tracked
by extremely sensitive radiochemical assay methods. The presence of the dioxin
molecule in samples was confirmed by gas-liquid chromatography.


In the first two applications (on days 0 and 35) the concentration of 2,3,
7,8-TCDD in the silvex was 44 ppb. In the third application (on day 77) the
silvex formulations contained 7500 ppb (7.5 ppm) 2,3,7,8-TCDD. Soil, water, air,
grass, and earthworms were analyzed for 2,3,7,8-TCDD at various times following
each of the herbicide applications.


Soil analyses showed that most (-80 percent) of the applied 2,3,7,8-TCDD
remained in the top 2 cm of the soil. Trace levels at depths of 8 to 15 cm indicated
some vertical movement of the dioxin in the soil.


Analysis of water leachate samples from the silvex-treated microagroecosystems
following the first two herbicide applications showed no detectable 2,3,7,8-TCDD
(limits of detection were 10 -16 g/g*). The dioxin was detected later, however,
following the third herbicide application, and maximum concentrations of 0.05 to
0.06 ppb were calculated to possibly be found in the leachate samples taken 7 weeks
after that third application.


*10 -16 g/g may also be expressed as 0.1 fg/g (0 I femtogram per gram) It is equivalent to 0.0001 ppt.
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In an ongoing study at Rutgers University, 54 soil-core samples (6 in. in depth)
have been taken from samples of turf and sod from areas in the United States
having histories of silvex and/or 2,4-D applications. The EPA will analyze the
samples for dioxins or herbicide residues. Results are not yet available (Hanna and
Goldberg, n.d.).


Transport in Water


Contamination of streams and lakes by 2,3,7,8-TC D D has also been of concern,
especially because of the spraying of 2,4,5-T on forests to control underbrush.
Possible routes of water contamination from spraying are direct
application, drift of the spray, and overland transport after heavy rains. The
latter, however, seldom occurs on forest lands because the infiltration capacity of
forest floors is usually much greater than precipitation rates (Miller, Norris, and
Hawkes 1973).


The transport of dioxin-contaminated soil into lakes or streams by erosion
constitutes another possible route of contamination. This is evidenced by the
detection of 2,3,7,8-TCDD in water samples from a Florida pond adjacent to a
highly contaminated land area (Bartleson, Harrison, and Morgan 1975).
Additionally, several laboratory studies have shown that lakes or rivers could
become contaminated with minute quantities (ppt) of 2,3,7,8-TCDD and possibly
other dioxins through leaching from contaminated sediments. In a study reported
by Isensee and Jones (1975), 2,3,7,8-TCDD was adsorbed to soils, which were then
placed in aquariums filled with water and various aquatic organisms.
Concentrations of the dioxin in the water ranged from 0.05 to 1330 ppt. These
values corresponded to initial concentrations of 2,3,7,8-TCDD in the soil ranging
from 0.001 to 7.45 ppm. The investigators concluded that dioxin adsorbed to soil as
a result of normal application of 2,4,5-T would lead to significant concentrations of
2,3,7,8-TC DD in water only if the dioxin-laden soil was washed into a small pond
or other small body of water.


Other investigations have shown similar results. Using radiolabeled 2,3,7,8-
TCDD, Matsumura and Ward (1976) showed that, after separation from lake-
bottom sediment, water contained 0.3 to 9 percent of the original dioxin
concentration added to the sediment. Results of another test indicated that a total
of about 0.3 percent of the applied dioxin concentration passed through sand with
water eluate (Matsumura and Benezet 1973). In some cases, the observed
concentration of TCDD's in the water was greater than its water solubility (0.2
ppb). The 1976 report suggests that some of the radioactivity apparent in the
aqueous phase was probably due to a combination of lack of dioxin degradation,
presence of 2,3,7,8-TC DD metabolites, and binding or adsorption of TCDD's onto
organic matter or sediment particles suspended in the water.


In another study, application of 14 C-TCDD to a silt loam soil at concentrations
of 0.1 ppm led to 14C-TCDD concentrations in the water ranging from 2.4 to 4.2 ppt
over a period of 32 days (Yockim, Isensee, and Jones 1978).


The findings of such investigations are consistent with recent reports that
TCDD's are migrating to nearby water bodies from industrial chlorophenol wastes
buried or stored in various landfills. At Niagara Falls, New York, for example, 1.5
ppb TCDD's have been detected at an onsite lagoon at the Hyde Park dump where
3300 tons of 2,4,5-TCP wastes are buried (Chemical Week 1979a; Wright State
University 1979a,b). Sediment from a creek adjacent to the Hyde Park fill (also in
the Niagara Falls area) is also contaminated with ppb levels of the dioxin
(Chemical Week 1979a, 1979d). In Jacksonville, Arkansas, there is growing
evidence that TCDD's may have migrated from process waste containers in the
landfill of a former 2,4,5-T production site. The dioxins have been found both in a
large pool of surface water on the site (at 500 ppb) and downstream of the facility in
the local sewage treatment plant, in bayou-bottom sediments, and in the flesh of
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mussels and fish (Richards 1979; Fadiman 1979; Cincinnati Enquirer 1979;
Tiernan et al. 1980). TCDD's apparently are also being leached into surface and
groundwaters from an 880-acre dump site of the Hooker Chemical Company at
Montague, Michigan (Chemical Week 1979c; Chemical Regulation Reporter
1979b). Dioxins were found at the site at levels approaching 800 ppt.


Transport in Air
One study has been identified in which levels of 2,3,7,8-TCDD in air have been


measured (Nash and Beall 1978). Femtogram ( 10 -15 g) quantities of the dioxin were
detected in the air after granular and emulsifiable silvex formulations containing
radiolabeled 2,3,7,8-TCDD had been applied to microagroecosystems. Air
concentrations of the dioxin decreased appreciably with time following
application. The data appear to confirm that TCDD has a very low vapor pressure
and that loss due to volatilization is extremely low, especially when low levels of
2,3,7,8-TCDD are involved and granular formulations containing the dioxin are
used.


Results of other investigations indicate that water-mediated evaporation of
TCDD's may take place (Matsumura and Ward 1976).


Transport of dioxins by way of airborne particulates has recently received much
attention. Several studies have shown the presence of dioxins in fly ash from
municipal incinerators (Nilsson et al. 1974; Olie, Vermuelen, and Hutzinger 1977;
Buser and Rappe 1978; Dow Chemical Company 1978; Tiernan and Taylor 1980).
A recent report of Dow Chemical Company (1978) contends that particulates from
various combustion sources may contain dioxins and that these dioxin-laden
particulates are a significant source of dioxins in the environment. More details on
these studies are presented in Section 3.


It has also been recently reported that dioxins from buried chlorophenol wastes
are being mobilized by means of airborne dust particles (Chemical Regulation
Reporter I 980a).


BIOLOGICAL TRANSPORT
This section discusses the potential for dioxins to accumulate and to become


concentrated and magnified in biological tissues. In the past, pesticides (most
notably DDT) have been found to accumulate in organisms at almost every trophic
level. In some organisms, these chemicals have been concentrated in the tissues.
When an animal in a higher trophic level feeds on organisms that accumulate these
chemicals, the animal receives several "doses" of the chemical, resulting in what is
termed biomagnification. If this process proceeds to higher levels in the food chain,
the chemicals may become concentrated hundreds or thousands of times, with
possibly disastrous consequences.


The ability for a chemical to accumulate and to become concentrated or
participate in biomagnification depends primarily on its availability to organisms,
its affinity for bioligical tissues, and its resistance to breakdown and degradation in
the organism.


Bioaccumulation, Bioconcentration, and Biomagnification in Animals
The biological activity of dioxins with respect to accumulation, concentration,


and magnification has been addressed by several researchers. Briefly,
bioaccumulation is the uptake and retention of a pollutant by an organism. The
pollutant is said to be bioconcentrated when it has accumulated in biological
segments of the environment. The increase of pollutant concentrations in the
tissues of organisms at successively higher trophic levels is biomagnification.
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Several investigators (Fanelli et al. 1979, 1980; Frigerio 1978) have studied the
levels of TCDD's in animals captured in the dioxin-contaminated area near
Seveso, Italy. Data shown in Table 53 indicate that TCDD's accumulate in
environmentally exposed wildlife. All field mice were found to contain TCDD's at
whole-body concentrations ranging from 0.07 to 49 ppb (mean value 4.5 ppb). The
mice were collected from an area where the soil contamination (upper 7 cm) varied
from 0.01 to 12 ppb (mean value 3.5 ppb). These data are in agreement with Air
Force studies by Young et al. (described below), which indicate that rodents living
on dioxin-contaminated land concentrate TCDD's in their bodies only to the same
order of magnitude as the soil itself; biomagnification does not occur. Several
rabbits and one snake have been found to concentrate TCDD's in the liver. The
snake also had accumulated a very high level of TCDD's in the adipose (fat) tissue.
Liver samples from domestic birds were analyzed for TCDD's with negative
results.


TABLE 53. TCDD LEVELS IN WILDLIFEa


TCDD level (ng/g)
No. of samples	 (ppb) 


Animal	 analyzed	 Tissue	 Positive Average Range


Field mouse	 14	 Whole body	 14/14	 4 5	 0 07-49


Hare	 5	 Liver	 3/5	 7.7	 2.70-13


Toad	 1	 Whole body	 1/1	 0 2


Snake	 1	 Liver	 1/1	 2 7
Adipose tissue	 16.0


Earthworm	 2b	Whole body	 1/2	 12 0


a—Source Fanelli et al 1980
b—Each sample represents a 5-g pool of earthworms


Earlier studies by the Air Force evaluated alternative methods for disposal of an
excess of 2.3 million gallons of Herbicide Orange left from the defoliation program
in Southeast Asia. The studies took place at the test site at Eglin Air Force Base in
Florida (Figure 64) and at test areas in Utah and Kansas.


In June and October of 1973, samples of liver and fat tissue of rats and mice
collected from grids on a 3-mile-square test area (TA C-52A) at Eglin Air Force
Base were analyzed for the presence of TCDD's (Young 1974). The samples
contained concentrations of TCDD's ranging from 210 to 542 ppt. Tissue of
control animals contained less than 20 ppt TCDD's. Because most of the
concentrations of TCDD's in the group of animals tested were higher than those
found in the soil, it was suggested that biomagnification might have occurred;
however, because the animals studied failed to show teratogenic or pathologic
abnormalities, the presence of a substance similar to TCDD's but with a lower
biologic activity was postulated.


Another Air Force report gives results of additional studies conducted at Eglin
Air Force TA C-52A (Young, Thalken, and Ward 1975). In an effort to test the
possible correlation between levels of TCDD's in the livers of beach mice and in
soil, experiments were conducted to determine the possible exposure routes.
Because contamination by TCDD's could be detected only in the top 6 in. of soil, it
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was thought that a food source might be responsible for the presence of the dioxin
in animal tissue. Analysis of seeds (a food source for beach mice) collected in the
area revealed no TCDD's (at 1 ppt detection level); therefore, another route of
contamination was suggested. Since the beach mouse spends as much as 50 percent
of its time grooming, investigators postulated that the soil adhering to the fur of the
mice as they move to and from their burrows was being ingested. As a test of this
hypothesis, a dozen beach mice were dusted 10 times over a 28-day period with
alumina gel containing TCDD's. Analysis of pooled samples of liver tissue from
controls indicated concentrations of TCDD's of less than 8 ppt (detection limit),
whereas concentrations in samples of tissue from the dusted mice reached 125 ppt.


Further analysis was done on samples of liver tissue from beach mice collected
from Grid 1 of TA C-52A. A composite sample of male and female liver tissue
contained TCDD's at levels of 520 ppt, and a composite sample of male tissue
contained 1300 ppt. In contrast, the liver tissue of mice collected from control field
sites contained TCDD's in concentrations ranging from 20 ppt (male and female
composite) to 83 ppt (female composite). Air Force researchers concluded that
although bioaccumulation was evident, there were no data to support
biomagnification because the levels of TCDD's in the liver tissue of beach mice
were in general no greater than levels found in the soil on Grid 1 (ranging from <10
to 1500 ppt).


In evaluation of this Air Force study Commoner and Scott (1976) again reached
a different conclusion. Because dioxin concentrations in the pooled liver samples
represented an average value for the mice, they believed that this value should be
compared with average value for TCDD's in the soil of Grid 1, which was 339 ppt.
They concluded that biomagnification was evidenced by the significantly higher
levels of TCDD's in mouse liver than in soil.


Analysis for TCDD's in the six-lined racerunner, a lizard found in the area,
showed concentrations of 360 ppt in a pooled sample of viscera tissue and 370 ppt
in a pooled sample of tissue from the trunks of specimens captured in TA C-52A.
Specimens captured at a control site showed concentrations of TCDD's less than
50 ppt (detection limit).


Early studies of aquatic specimens obtained from ponds and streams associated
with TA C-52A showed no TCDD's at a detection limit of less than 10 ppt (Young
1974). In further studies, however, three fish species showed detectable (ppt) levels
of TCDD's (Young, Thalken, and Ward 1975). Pooled samples of skin, gonads,
muscle, and gut from a species of bluegill, Lepomis puntatus, contained 4, 18, 4,
and 85 ppt TCDD's, respectively. All of these specimens were obtained from the
Grid 1 pond on TA C-52A, where bluegill was at the top of the food chain. Two
other fish species, Notropis lypselopterus (sailfin shiner) and Gambusia affinis
(mosquito fish), also showed 12 ppt of TCDD's. These specimens were collected
from Trout Creek, a stream draining Grid 1. (Mosquito fish samples consisted of
bodies minus heads, tails, and viscera, whereas shiner samples consisted of gut.)
Inspection of gut contents of Lepomis specimens from Trout Creek showed that
the food source of this fish consisted mostly of terrestrial insects. The source of the
TCDD's was not identified, however.


In another Air Force study, tests were done on 22 biological samples from
TA C52A and 6 samples (all fish) from the pond at the hardstand-7 loading area
designated as HS-7 (Bartleson, Harrison, and Morgan 1975). A composite of
whole bodies of 20 mosquito fish Gambusia collected from the HS-7 pond and 600
feet downstream showed a concentration of 150 ppt TCDD's. Liver samples from
six small sunfish from the HS-7 pond also showed 150 ppt TCDD's, whereas
samples of the livers and fat of 12 medium-sized sunfish from the HS-7 pond
showed concentrations of 0.74 ppb. Because the solubility of 2,3,7,8-TCDD in
water is far below these levels (0.2 ppb), the data seem to indicate biomagnification
in addition to bioaccumulation. The stream that drains the HS-7 pond flows north
into a larger pond known as Beaver Pond. Composite samples of four whole large
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fish from Beaver Pond showed a concentration of 14 ppt TCDD's. The livers of 25
large fish and fillets of 8 large fish from Beaver Pond showed no TCDD's at a
detection limit of 5 ppt. A followup study conducted from 1976 to 1978 showed that
TCDD's were present in turtle fat and beach mouse liver and skin (Harrison,
Miller, and Crews 1979).


In the same study, samples obtained from deer, meadowlark, dove, opposum,
rabbit, grasshopper, six-lined racerunner, sparrow, and miscellaneous insects from
TA C-52A were analyzed for TCDD's. TCDD's were detected in the livers and
stomach contents of all of the birds. One composite sample of meadowlark livers
contained 1020 ppt TCDD's, the highest level found in all samples. No TCDD's
were detected in samples from deer, oppossum, or grasshopper. The sample from
miscellaneous insects contained 40 ppt TCDD's, and the composite sample from
racerunners, 430 ppt TCD D. The authors concluded that this study demonstrated
bioaccumulation. The data also indicate that biomagnification may have occurred.
Commoner and Scott (1976b) point out that the average concentration of TCDD's
in soil from TA C-52A was 46 ppt.It should also be noted that the composite insect
sample most likely included insects that are eaten by the birds. In all cases the
concentration of TCDD's in animal liver samples was greater than that in the insect
sample, an indication of the possibility of biomagnification. Because none of the
Air Force studies analyzed for TCDD's in a series of trophic levels,
biomagnification was not clearly demonstrated.


Woolson and Ensor (1972) analyzed tissues from 19 bald eagles collected in
various regions of the country in an effort to determine whether dioxins were
present at the top of a food chain. At a detection limit of 50 ppb, no dioxins were
found.


Another study failed to show dioxin contamination in tissues of Maine fish and
birds (Zitco, Hutzinger, and Choi 1972).


In a similar study 45 herring gull eggs and pooled samples of sea lion blubber and
liver were analyzed for dioxins and various other substances (Bowes et al. 1973).
Analysis by gas chromatography with electron capture and high-resolution mass
spectrophotometry revealed no dioxins.


Fish and crustaceans collected in 1970 from South Vietnam were analyzed for
TCDD's in an effort to determine whether the spraying of Herbicide Orange had
led to accumulation of TCDD's in the environment (Baughman and Meselson
1973). Samples of carp, catfish, river prawn, croaker, and prawn were collected
from interior rivers and along the seacoast of South Vietnam and were immediately
frozen in solid CO2. Butterfish collected at Cape Cod, Massachusetts, were
analyzed as controls. Samples of fish from the Dong Nai River (catfish and carp)
showed the highest levels of TCDD's, ranging from 320 to 1020 ppt. Samples of
catfish and river prawn from the Saigon River showed levels ranging from 34 to 89
ppt. Samples of croaker and prawn collected along the seacoast showed levels of 14
and 110 ppm of TCDD's, whereas in samples of butterfish from Cape Cod the
mean concentration of TCDD's was under 3 ppt (detection limit). The authors
concluded that TCDD's had possibly accumulated to significant environmental
levels in some food chains in South Vietnam.


Other investigators have studied the accumulation of TCDD's in mountain
beavers after normal application of a butyl ester of 2,4-D and 2,4,5-T to brushfields
in western Oregon (Newton and Snyder 1978). They reported that the home range
of the mountain beavers was small and that among all animals collected inside the
treatment areas the home ranges centered at least 300 feet from the edge of the
treatment area. Thus their food supplies, consisting primarily of sword fern, vine
maple, and salmonberry, had definitely been exposed to the herbicide. Analysis of
11 livers from the beavers showed no TCDD's in 10 of the samples at detection
limits of 3 to 17 ppt. One sample was questionable; the concentration was
calculated at 3 ppt TCDD's.


Investigators in another study analyzed milk from cows that grazed on pasture
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and drank from ponds that had received applications of 2,4,5-T (Getzendaner,
Mahle, and Higgins 1977). Sample collection ranged from 5 days to 48 months
after application; 14 samples were collected within 1 year after application.
Application rates ranged from 1 to 3 pounds per acre. Milk purchased from a
supermarket was used as the control. The control samples contained levels of
TCDD's ranging from nondetectable to 1 ppt. No milk samples from cows grazing
on treated pasture contained levels of TCDD's above 1 ppt.


In a similar study, milk samples were collected throughout the Seveso area just
after the ICMESA accident occurred (Fanelli et al. 1980). The samples were
analyzed for TCDD's by GC-MS methods. Results are given in Table 54. Figure 66
shows the sites where the milk samples were collected, Dioxin levels were highest in
samples from farms close to the ICMESA plant. The high levels of TCDD's found
in the milk samples strongly suggest that human exposure via oral intake must have
occurred after the accident through consumption of dairy products. A milk
monitoring program that has been sampling milk from outside Zone R since 1978
no longer detects TCDD's in any of the samples.


Three research teams have analyzed fat from cattle that had grazed on land
where 2,4,5-T herbicides were applied. In one study, five of eight samples collected
from the Texas A & M University Range Science Department in Mertzon, Texas,
showed the possible presence of TCDD's at low ppt levels when analyzed by gas
chromatography/low-resolution mass spectrometry (Kocher et al. 1978).


TABLE 54. TCDD LEVELS IN MILK SAMPLES COLLECTED NEAR SEVESO
IN JULY—AUGUST 1976 a


Map number b	Date of collection
TCDD concentration (ng/liter ►


(ppt)


	1
	


7/28	 76


	2
	


7/28	 7919


8/2	 5128


8/10	 2483


	


3	 7/28	 469


8/2	 1593


8/10	 496


	


4	 8/10	 1000


	


5	 7/29	 116


	


6	 7/29	 59


	


7	 8/3	 80


	


8	 8/3	 94


	


9	 7/27	 180


8/3	 75


	10
	


8/5	 <40


a—Source. Fanelli et al. 1980.
b—Locations shown in Figure 66.
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Figure 66. Location of farms near Seveso at which cow's milk samples
were collected for TCDD analysis in 1976 (July-August)


Source Fanelli et al 1980


Apparent TCDD concentrations ranged from 4 to 15 ppt at detection limits
ranging from 3 to 6 ppt. In the second study, 11 of 14 samples analyzed contained
TCDD's (Meselson, O'Keefe, and Baughman 1978). The four highest levels
reported were 12, 20, 24, and 70 ppt TCDD. In the third study, Solch et al. (1978,
1980) detected TCDD's in 13 of 102 samples of beef fat at levels ranging from 10 to
54 ppt.


Shadoff and co-workers could find no evidence that TCDD's are
bioconcentrated in the fat of cattle (Shadoff et al. 1977). The animals were fed
ronnel insecticide contaminated with trace amounts of TCDD's for 147 days.
Sample cleanup was extensive to permit low-level detection of the dioxin. Analysis
was by combined gas chromatography/ mass spectrometry (both high and low
resolution). No TCDD's were detected at a lower detection limit of 5 to 10 ppt.


Samples of human milk obtained from women living in areas where 2,4,5-T is
used have also been analyzed for dioxins. In one study, four of eight samples were
reported to contain about 1 ppt TCDD's (Meselson, O'Keefe, and Baughman
1978). In a subsequent study, no evidence of 2,3,7,8-TCDD contamination was
found in 103 samples of human milk collected in western states (Chemical
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Regulation Reporter 1980). The lower level of detection in the latter study ranged
from 1 to 4 ppt.


Model ecosystems have been developed in aquariums to study the
bioaccumulation and concentration of several pesticides including TCDD's
(Matsumura and Benezet 1973). Concentration factors for TCDD's calculated
from these studies were:


Daphnia: 2198	 Mosquito larvae: 2846
Ostracoda: 107	 Northernbrook silverside fish: 54


The authors concluded that the biological and physical characteristics of
organisms played an important role in the bioaccumulation and concentration of
TCDD's and the other pesticides studied. They also indicated that because of the
low solubility of TCDD's in water and liquids and their low partition coefficient in
liquids, TCDD's are not likely to accumulate in biological systems as readily as
DDT.


Another aquatic study involved a recirculating static model ecosystem in which
fish were separated from all the other organisms (algae, snails, daphnia) by a
screened partition (Yockim, Isensee, and Jones 1978). In this study 14C-TCDD was
added to 400 g of Metapeake silt loam clay to yield TCDD's at a concentration of
0.1 ppm. Treated soils were placed in the large chambers of the ecosystem tanks and
flooded with 16 1 of water. One day after the water addition, all organisms except
the catfish were added. Samples of organisms and water were collected on days 1, 3,
7, 15, and 32. On day 15 a second group of 15 mosquito fish was added. On day 32
all organisms remaining were collected and counted. Also on day 32, nine channel
catfish were added to the large chambers of the tanks containing the soil. Catfish
were collected 1, 3, 7, and 15 days later. Of the two collected on each day, one was
sacrificed for analysis and one was placed in untreated water.


Bioaccumulation ratios (tissue concentration of TCDD's divided by water
concentration) for the algae ranged from 6 to 2083, the maximum exhibited after 7
days. Bioaccumulation ratios for the snails ranged from 735 to 3731, with the
maximum at 15 days. The ratios in daphnia ranged from 1762 to 7125, with the
maximum at 7 days. The accumulation ratios in the mosquito fish ranged from 676
at day 1 to 4875 after 7 days. All mosquito fish were dead after 15 days, and their
tissues showed an average of 72 ppb TCDD's. No bioaccumulation ratios were
calculated for the catfish, but levels of TCDD's in the tissues ranged from 0.9 ppt
after day 1 to 5.9 ppt after day 15. By day 32 of exposure, all catfish had died. The
average concentration of TCDD's in the tissue at this time was 4.4 ppb.


It was concluded that under normal use of 2,4,5-T, concentration of TCDD's in
sediments of natural water bodies would probably be 10 4 to 106 times lower than
the concentration used in this experiment, and although the TCDD's could be a
potential environmental hazard, the magnitude of the hazard would depend on
biological availability and persistence in the aquatic ecosystem under conditions of
normal use.


In previously mentioned studies with microagroecosystems, earthworms
contained 0.2 and 0.3 ppt 2,3,7,8-TCDD and/ or breakdown products of TCDD's
following two silvex applications to soil (Nash and Beall 1978). The silvex
contained 44 ppb TCDD's.


Another study not yet completed concerns the possible accumulation of dioxins
in vegetation and earthworms in turf and sod of areas having a history of silvex
and/ or 2,4-D applications (Hanna and Goldberg, n.d.).


Isensee and Jones (1975) performed three experiments using algae, duckweed,
snails, mosquito fish, daphnia, channel catfish and other organisms. Radiolabeled
dioxin ( 14 C-TCDD) was adsorbed to two types of soil, which were then placed in
glass aquariums and covered with water. One day later, daphnia, algae, snails, and
various diatoms, protozoa, and rotifers were added. In one experiment duckweed
plants were also added on the second day. After 30 days, some daphnia were
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analyzed and two mosquito fish were added to each tank. Three days later, all
organisms were harvested; in Experiments II and III, two fingerling channel catfish
were added to each tank and exposed for 6 days. At the conclusion of each
experiment the concentrations of 14 C-TCDD in the water and in the organisms
were determined and the concentration factors calculated. Table 55 summarizes
soil application rates in each experiment and type of soil used.


TABLE 55. SOIL APPLICATION RATES AND REPLICATIONS'


Total 14 C-TCDD
added per tank


(/29)


Type of soilb and amount
of ' 4 C-TCDD added


(g)


Final concentrations
of 14 C-TCDD


(ppm)c
No. of


replicates


149
0


Experiment I
L-20
L-20


Experiment II


7.45
0.00


3
1


63 L-20 3 17 2
63 L-20 + M-100 0.53 2
63 L-20 + M-200 0.29 2
63 L-20 + M-400 0.15 2


0 L-20 0.00 2


Experiment III
10 M-100 0.10 2


1 M-100 0.01 2
0.1 M-100 0.001 2
0.01 M-100 0.0001 2
0 M-100 0.00 2


a—Isensee and Jones 1975
b—L = Lakeland sandy loam, M = Metapeake silt loam In Experiment II, L was first treated with


14 C-TCDD, then dry-mixed with M in treatment tanks.
c—Soil concentrations based on total quantity of soil in tanks


At soil concentrations as low as 0.1 ppb, 14 C-TCDD was leached into the water
and accumulated in the organisms. Bioaccumulation factors at this soil
concentration and a water concentration of 0.05 ppt were 2,000 for algae, 4,000 for
duckweed, 24,000 for snails, 48,000 for daphnia, 24,000 for mosquito fish, and
2,000 for catfish, corresponding to concentrations of 0.1, 0.2, 1.2, 2.4, and 0.1 ppb
of 14 C-TCDD in the tissues. Although some biomagnification was evident, results
were highly variable. The differences in bioaccumulation factors found in this
study relative to those of Yockim et al. (1978) were attributed to system design,
differences in the organisms, and the fact that bioaccumulation factors in the other
study were based on fresh weight whereas those in this study were based on dry
weight.


The authors conclude that since some bioaccumulation ratios were relatively
high (as compared with those observed with other pesticides), especially in daphnia
and mosquito fish, the potential of TCDD's to accumulate in the environment is
considerable. They further project, however, that at suggested application rates of
2,4,5-T, concentrations of TCDD's in the soil would probably not result in
accumulation in biological systems unless erosion or runoff from recently sprayed
areas is discharged to a small body of water (e.g., a pond).
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Dow Chemical Company reported in 1978 on a series of studies to determine
whether dioxins are present in the Tittabawassee River, into which Dow discharges
treated wastes. In one study, rainbow trout were placed in cages at various
locations above and below the Dow Midland plant, in a tertiary effluent stream,
and in clear well water. Five of six fish placed in the tertiary effluent stream showed
levels of TCDD's ranging from 0.2 to 0.05 ppb. Analysis of whole fish exposed for
30 days at a point 6 miles downstream of the effluent discharge showed
concentrations of 0.01 and 0.02 ppb TCDD's. Analysis of whole fish from the
tertiary effluent showed levels ranging from 0.05 to 0.07 ppb.


In a laboratory experiment with ' 4C-2,3,7,8-TCDD, Dow (1978) determined
that the bioconcentration factor in rainbow trout was about 6600. Dow also
analyzed native catfish taken randomly from various locations in the
Tittabawassee River and tributaries. The analyses showed levels of TCDD's
ranging from 0.07 to 0.23 ppb, levels of OCDD from 0.04 to 0.15 ppb, and one
sample with 0.09 ppb of hexa-CDD. Highest levels of TCDD's and OCDD were
found in fish collected from the Tittabawassee at points approximately 1 to 2 miles
downstream from Dow. Dow noted that caustic digestion used in sample
preparation may have degraded octa-, and hexachlorodioxins. No other fish
analyzed contained detectable levels of TCDD's (Dow Chemical Company 1978).


Subsequent to the Dow studies, the U.S. EPA colleted and analyzed fish samples
from the Tittabawassee, Grand, and Saginaw Rivers in Michigan (Harless 1980).
TCDD's were found in 26 of 35 samples (74 percent) at levels ranging from 4 to 690
ppt. Catfish and carp contained the highest concentrations, while perch and bass
had the lowest. Additional information concerning dioxin in fish from different
sources can be found on pages 175 and 178.


Accumulation in Plants


Because dioxins are sometimes used in herbicides applied on and near areas
where food plants may be growing, it is important to determine whether the dioxins
may be incorporated into the plants. Thus far, few studies have been done to
determine whether dioxins might accumulate in plants. In the few studies that have
considered this question, results seem to indicate that very small amounts
are accumulated in plants.


Kearney et al. (1973a) studied the uptake of DCDD's and TCDD's from soil by
soybeans and oats. Soil applications of 14 C-DCDD (0.10 ppm) and 14 C-TCDD
(0.06 ppm) were made, and a maximum of 0.15 percent of the dioxins was detected
in the above-ground portion of the oats and soybeans. No dioxins were found in the
grains harvested at maturity. Application of a solution of Tween 80 (a surfactant)
and TCDD's or DCDD's to the leaves of young oat and soybean plants showed no
translocation to other plant parts after 21 days.


Studies of the absorption and transportation of TCDD's by plants in the
contaminated area near Seveso have been reported (Cocucci et al. 1979). Samples
of fruits, new leaves, and, in some cases, twigs and cork were taken from various
types of fruit trees a year after the dioxin contamination occurred. TCDD's were
found in all samples at mg/ kg levels. Concentrations in the leaves were 3 to 5 times
higher than in the fruits, which had the lowest concentrtions. Levels in the cork
samples were generally higher than in the leaves, but not as high as in the twigs. The
findings show that the dioxin is translocated from the soil by plants in newly
formed organs and suggest that the lower concentrations in fruits and leaves may
be due to some form of elimination such as transpiration or ultraviolet
photodegradation. The latter possibility would agree with the photolysis results
reported by Crosby and Wong in 1977.


Cocucci and co-workers also examined specimens of garden plants such as the
carrot, potato, onion, and narcissus. Again pig/ kg levels of TCDD's were found. In
all plants, the new aerial portions appeared to contain less dioxin than the
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underground portions. Concentrations of TCDD's differed in the inner and outer
portions of potato tubers and carrot taproots; the variation was attributed to the
prevalence of conductive tissues in these plant parts. The authors again suggested
that the relatively low concentrations in the aerial parts of these garden plants were
due to an elimination process such as transpiration or photodegradation, or
possibly to metabolism of the dioxin by the plants. The elimination hypothesis was
supported by the further observation that when contaminated plants were
transplanted in unpolluted soil, the dioxin content disappeared.


Young et al. (1976) used specially designed growth boxes to study the uptake of
14C-TCDD by Sorghum vulgave plants. After placing Herbicide Orange
containing 14 ppm 14C-TCDD under the soil in the growth boxes, 100 plants were
grown for 64 days. After 64 days the plants were harvested, extracted with hexane,
and analyzed for 14C-TCDD. Some plant samples were also analyzed for
14 C-TCDD before hexane extraction by combustion and collection of the CO2.
Anaylsis before extraction showed a concentration of about 430 ppt 14C-TCDD in
the plant tissue. After hexane extraction, the concentration of 14C-TCDD in the
plant tissue was reported as being not significantly reduced. Young et al. concluded
that the relatively high 14C activity in the plant tissue could have been due to the
presence of I) nonhexane-soluble TCDD, 2) a soil biodegradation product of
TCDD's that was taken up, 3) a metabolic breakdown product of TCDD's found
after plant uptake of the TCDD's, or 4) a contaminant in the original 14C-TCDD
stock solution that was taken up by the plant.


As mentioned elsewhere, concentration of ' 4 C-TCDD in algae and duckweed
has been observed. Bioaccumulation factors were 2000 and 4000, respectively
(Isensee and Jones 1975).
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SECTION 8


DISPOSAL AND DECONTAMINATION
GENERAL CONSIDERATIONS


One of the principal unsolved problems that has followed the discovery of
dioxins is development of methods for destroying them once they are produced.
Many investigators have studied various methods for disposing of commercial
chemicals and production wastes that contain these compounds, and further
research is needed. Even more important is the need for methods of destroying
dioxins after they are released into the environment.


Simple out-of-sight storage has been used on several occasions to dispose of
dioxin-contaminated soils and equipment following industrial accidents from the
manufacture of 2,4,5-TCP. Soil contaminated by the application of dioxin-
containing wastes at Verona, Missouri, was used as fill under a new concrete
highway and was also placed in a sanitary landfill. Some was also used as fill at two
residential sites, but was later removed and placed elsewhere (Commoner 1976a).
The soil contaminated by the accident at Seveso, Italy, was partially removed from
moderately contaminated areas and added to the more heavily contaminated areas,
which will remain uninhabitable for an indefinite period of time (Reggiana 1977).
Following an explosion at Coalite and Chemical Products, Ltd., in England,
portions of the plant equipment were buried in an abandoned coal mine (May
1973). Portions of the Phillips Duphar plant in the Netherlands, following its
explosion, were encased in concrete and dumped into the ocean (Hay 1976a).


The quantities of TCDD-containing wastes from the normal manufacture of
2,4,5-TCP that have been buried at various sites in the United States are not well
documented, although some published figures are available. One company at
Verona, Missouri, reportedly disposed of 16,000 gallons of 2,4,5-TCP distillation
residues over an 8-month period (Shea and Lindler 1975). A New York company
reportedly disposed of 3700 tons of 2,4,5-TCP production wastes at three dumps in
the Niagara Falls area over a 45-year period (Chemical Week 1979a). It is estimated
that the 3700 tons of waste produced by this company could contain 100 pounds of
TCDD (Chemical Week 1979a). An Arkansas facility has been producing 2,4,5-
TCP and related products since 1957 and possibly earlier (Sidwell 1976a). Reports
indicate that 3000 barrels of TCP wastes are buried or stored on the manufacturing
site (Fadiman 1979; Cincinnati Enquirer 1979). Many of these barrels were leaking
and contaminating nearby water bodies (Richards 1979a; Tiernan et al. 1980).
There are, at this writing, 3000 barrels now stored in an EPA-approved shelter, and
none are presently leaking. The correction of the drum problem was completed by
Vertac at a cost of about $500,000 (Howard 1980).


Continuation of land disposal is still being proposed as at least a temporary
measure, however. Other proposals include chemical fixation, deep well disposal,
burial in salt mines, and inclusion of these chemicals with nuclear fission by-
products in secured cavities.


Although these practices postpone the need for solving the problems of disposal
and decontamination, they offer no permanent solutions. Techniques that may be
used to decompose dioxins and thereby remove them permanently from the
environment are discussed in this section. The most extensively tested method is
incineration, which entails a high-temperature oxidation of the dioxin molecules.
Physical methods have also been proposed for some applications; these include the
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use of solvents or adsorbents to concentrate dioxins into smaller volumes for final
disposal by incineration or other methods, and also physical methods of
detoxification including exposure to ultraviolet light or gamma radiation.
Proposed chemical techniques include the use of ozone or special chloroiodide
compounds. Biological degradation techniques are also being considered.


INCINERATION DISPOSAL METHODS
Conventional Incineration


Conventional incineration has reached a high level of development for disposal
of pesticides and other highly toxic, hazardous materials (Wilkinson, Kelso, and
Hopkins 1978; Ferguson et al. 1975; Ottinger 1973; Scurlock et al. 1975; U.S. EPA
1977a; U.S. EPA 1975a; Duvall and Rubey 1976). It is often preferred over other
disposal alternatives (Lawless, Ferguson, and Meiners 1975; Kennedy, Stojanovic,
and Shuman 1969), and has been used extensively (Ackerman et al. 1978).
Incineration as defined here does not include open, uncontrolled burning, but
denotes the use of special furnaces equipped with means for accurate regulation of
furnace temperature, supplemental fuel usage, and excess air ratios. Industrial
incinerators are also equipped with some form of emission control, often a water
scrubber. Incinerator off-gas usually contains only low concentrations of carbon
particulates, but does contain chlorine and hydrogen chloride if chlorinated
organic chemicals are being burned.


Incinerator operating conditions currently considered adequate for complete
destruction of 2,3,7,8-TCDD and most other chlorinated organics are a
temperature of at least 1000° C (1932° F) with a dwell time of at least 2 seconds
(Tenzer et al.; Wilkinson et al. 1978). Laboratory tests have demonstrated that
with a dwell time of 21 seconds, only half of the 2,3,7,8-TCDD in a sample
decomposes at 700° C, whereas 99.5 percent decomposes at 800° C (Ton That et al.
1973). This information was apparently generated originally by Dow Chemical
Company and quoted by Dr. Ton That and other authors (Crummett 1980). These
data were obtained with a quartz tube apparutus. Using differential thermal
analysis, two other experimenters have observed that complete destruction occurs
between 800° and 1000° C (Kearney et al. 1973b), which agrees with the work of
Langer et al. (1973). All of these studies have been conducted with relatively pure
samples of dioxins. For incineration of impure mixtures, temperatures above 800°
C are especially important because at lower temperatures (300° to 500°C) more
TCDD may be formed from precursor material (Rappe 1978).


Incineration is now used to dispose of wastes from pesticide manufacture at the
Midland, Michigan, facility of Dow Chemical Company. Stationary and rotary
kiln incinerators used at this location can handle almost any solid, semisolid, or
liquid waste. Dow has emphasized in a 1978 report to the EPA that complete
destruction of dioxins is difficult, in that reducing the concentration of a substance
from 1 ppm to the equivalent of 1 ppb necessitates an overall efficiency of 99.9
percent, which in not possible with conventional high-capacity incinerators.


The most extensive incineration of a waste chemical containing dioxins was the
destruction of 10,400 metric tons (more than 2 million gallons) of Herbicide
Orange left over from military defoliation operations in Southeast Asia (Ackerman
et al. 1978). This substance was decomposed in two large incinerators mounted on
the Vulcanus, a chemical tanker ship operated by a company from the Netherlands.
Burning took place in the mid-Pacific ocean. In three separate trips, the herbicide
was emptied from steel storage drums to railroad tank cars to the cargo holds of the
tanker (the drums were rinsed with diesel fuel, which was added to the herbicide).
The ship was then moved to the burn location, and the mixture was incinerated at
an average flame temperature of 1500° C with an incinerator residence time of 1
second. Flow of combustion air was regulated to maintain a minimum of 3 percent  
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oxygen in the stack gases. Combustion efficiency was about 99.9 percent. Stack
effluents were sampled and analyzed routinely, with a minimum detection limit of
0.047 ng/ ml (ppb). Only one set of samples contained measurable amounts of
2,3,7,8-TCDD (Tiernan et al. 1979). No analyses were performed for any other
chemical constituents or decomposition products.


This operation also resulted in more than 40,000 steel drums that were still
slightly contaminated with Herbicide Orange. These drums were to have been
crushed mechanically, then shipped to a steel mill to be melted as steel scrap at a
temperature of about 2900° C (Whiteside 1977). No available reports confirm the
completion of this procedure. Portions of the ship used in the incineration
operation were also contaminated with 86 atig/ m 2 of Herbicide Orange.
Subsequent decontamination reduced the concentration by as much as 96 percent
(Erk, Taylor, and Tiernan 1979). The decontamination procedure and the fate of
the residue are not known (Chemical Week 1978d).


A high-temperature liquid and solid incinerator is being constructed as a mobile
unit under an EPA contract (Brugger 1978). Its purpose is to decompose hazardous
chemicals such as dioxins, and it is expected to be used to incinerate the dioxin-
contaminated sludge now being stored in Verona, Missouri. It may also be used to
burn some dioxin-contaminated activated carbon remaining from initial efforts by
the U.S. Air Force to remove dioxins from Herbicide Orange by adsorption. This
mobile incineration unit is to be equipped with an afterburner and a scrubber for
the exhaust gases. It will be able to handle the combustion equivalent of 75 gallons
per hour of fuel oils and a solids equivalent of 3.5 tons per hour of dry sand.


In another project, a private partnership plans to convert a tanker for ocean
incineration of toxic wastes including 2,4,5-TCP wastes. The ship will be equipped
with three 25-ton-per-hour incinerators capable of burning a 10,000-ton load of
waste on a week's cruise. The EPA will monitor the test burns during initial
operations (Chemical Week 1979g).


Incineration has been suggested for decontamination of the soil and other
materials at Seveso, Italy (Commoner 1977; Pocchiari 1978), but local political
pressure has killed the idea (Revzin 1979; Chemical Week 1979h). A giant
incinerator was to have been built that would have held each furnace charge at 800°
to 1000° C for 30 to 40 minutes. Estimates of the amounts of soil to be processed
range from 150,000 to 300,000 megagrams. In addition there are huge quantities of
contaminated furniture and decaying plants and small animals (about 87,000 in
number), which are presently quarantined, awaiting final disposal. Authorities
have refused to allow the incinerator to be built because the burning of such
massive amounts of dioxin-contaminated debris would take years. Futhermore,
the residents and authorities fear that the presence of such an incinerator would
result in Seveso becoming the industrial waste dumping ground for all of Italy.


Advanced Incineration Techniques
Two advanced incineration techniques have been studied for the decomposition


of toxic substances. Molten-salt combustion consists of burning a contaminated
chemical with air below the surface of a liquified inorganic material.
Microwave-plasma destruction, although not a true combustion process, converts
a mixture of contaminated chemical and oxygen into elemental oxides through the
action of microwave radiation.


Molten-Salt Combustion—


The technology of molten-salt combustion has been developed over the past 20
years by Atomics International Division of Rockwell International Corporation
(Wilkinson, Kelso, and Hopkins 1978). It has potential application to the
destruction of pesticides and hazardous wastes. A schematic of the process is given
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in Figure 67. A difficulty with developing this system for full-scale practice may be
in locating suitable materials of construction.


The molten salt is sodium or potassium carbonate containing 10 percent by
weight of sodium sulfate. It is maintained at 800° to 1000° C by application of
heating or cooling as needed. When the molten salt is applied to chlorinated
hydrocarbon wastes, the carbon and hydrogen in the waste are oxidized to CO2 and
steam, while the chlorine content is changed into sodium chloride. Tests have
demonstrated that this bench-scale combustor can achieve virtually complete
decomposition (more than 99 percent) of chlorinated hydrocarbons, 2,4-D,
chlordane, chloroform, and trichloroethane. The 2,4-D tested was part of an actual
waste that contained 30 to 50 percent 2,4-D and 50 to 70 percent bis-ester and
dichlorophenol tars. The waste was diluted with ethanol and burned at 830° C. This
combustion test destroyed 99.98 percent of the organic materials.


Microwave-Plasma Destruction—


Microwave plasma refers to a partially ionized gas produced by
microwave-induced electron reactions with neutral gas molecules (Bailen and
Hertzler 1976; Bailen 1978). The ionized gas or plasma is derived from the carrier
gas which transports the molecules into the plasma zone (Oberacker and Lees
1977). When oxygen is used as the reactant gas in the plasma, highly reactive
atomic oxygen is produced which then rapidly oxidizes organic compounds
introduced into the system discharge (Bailen 1978).


A laboratory-scale microwave-plasma reactor with capacity of 1 to 5 g/ h, and a
pilot-scale reactor with capacity of 430 to 3,200 g/ h have been tested by the
Lockheed Palo Alto Research Laboratory under a contract from the EPA (Bailen
and Hertzler 1976). A schematic diagram of these units is shown in Figure 68. Tests
have been conducted with a variety of toxic materials, including two commercial
PCB's, Aroclor 1242, and Aroclor 1254. The laboratory-scale reactor converted
99.9 percent of the PCB's into carbon monoxide, carbon dioxide, water, phosgene,
and chlorine oxides. The pilot-scale reactor converted at least 99 percent of most
materials tested into smaller molecules. One test, however, did not achieve
complete destruction and left a black, tarry substance that still contained PCB's.


The pilot reactor was also used in tests with a commercial clay-supported
formulation of kepone charged to the reactor as compressed solid material, a 10
percent slurry in water, and a 20 percent slurry in methanol. Conversion of at least
99 percent of each charge material to basic oxides and hydrogen chlorine was
achieved in all tests.


Microwave-plasma decomposition has also been used to detoxify U.S. Navy red
dye (Bailen 1978). Specific application of this technique to dioxins is not reported,
although it has been considered for detoxification of dioxin-contaminated wastes
stored in Missouri (Bailen 1977).


PHYSICAL METHODS
Concentration


One approach to disposal or decontamination of toxic substances is by use of
techniques that selectively remove toxic constituents from mixtures. Such
techniques would reduce the volume of material that must be treated and would
offer potential for salvage of useful materials. To date, however, such techniques
have presented serious problems because they have been used to concentrate
dioxins even with no available means or facilities for disposal of the concentrate.


In at least two instances, quantities of activated carbon heavily contaminated
with dioxins are being stored because disposal methods are not available. In this
country, extensive pilot-plant studies of carbon adsorption were conducted before
the Air Force decided to incinerate Herbicide Orange (Whiteside 1977; Young et al.
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1978). Although the reprocessing method was technically and environmentally
feasible, it was not possible to demonstrate an acceptable method for safely
disposing of the dioxin-laden carbon. The contaminated carbon is now stored on
an island in the Pacific. Similarly, Union Carbide of Australia created quantities of
dioxin-contaminated carbon in efforts to detoxify 2,4,5-TCP after they became
aware of the 2,3,7,8-TCDD problem in 1969 (Chemical Week 1978b; Dickson
1978). This carbon is still stored in steel drums in that country.


Although data are unavailable, activated carbon apparently can adsorb dioxins
selectively from chemical mixtures, but the carbon cannot be regenerated. Even
after long periods of contact, solvent extraction will not desorb a major portion of
the adsorbate. One study evaluated the desorption of phenol from activated carbon
with 10 different solvents (Modell, deFilippi, and Krukonis 1978). After 2 hours of
continuous extraction, the most effective solvent desorbed only 28 percent of the
phenol. A newly proposed technology for regeneration of activated carbon is the
use of supercritical fluids (fluids in the region of their critical temperatures and
pressures), and in particular supercritical carbon dioxide (Modell, deFilippi, and
Krukonis 1978). With one type of activated carbon (Filtrasorb 300, Calgon Corp.),
100 percent desorption was obtained within 3 hours. After the first regeneration,
however, adsorption capacity of the carbon is only 50 to 85 percent. It is believed
that the initial treatment causes formation of carboxyl, hydroxyl, and carbonyl
groups on the surface of the carbon and that their chemical interation with the
carbon may lead to irreversible adsorption,


In general, carbon adsorption techniques have not been proven effective for
toxics disposal, even if the carbon is to be destroyed by incineration or other
methods. After being contaminated with heavy organic chemicals, activated
carbon must usually be dried and pulverized prior to incineration to ensure
complete destruction. These additional handling steps provide the possibility of
fugitive losses.


Bailen and Littauer (1978) are presently investigating the possibility of using
microwaves to regenerate spent activated carbon. It is not known whether
activated carbon containing dioxins will be evaluated in the study.


Solvent extractions of soil have been shown to be effective in analytical
determinations of TCDD's (Tiernan et al. 1980). It has been suggested that solvents
such as hexane could be used to extract dioxins from soil by use of equipment
similar to that used to extract oil from olive seeds (Commoner 1977). It is not
known whether this concentration process has been tested. The use of steam
distillation has also been suggested as a means of concentrating dioxins, but no
details are available.


Photolysis
The use of light to degrade halogenated aromatic compounds is well established


in published literature (Mitchell 1961; Plimmer 1972, 1978a; Rosen 1971; Watkins
1974; Wilkinson, Kelso, and Hopkins 1978). Regarding degradation of dioxins,
most studies have been concerned with the effect of sunlight on dioxins released
into the environment, as outlined in Section 7. Application of the same principle to
detoxify dioxins with artificial light could lead to a means of decontaminating
chemical mixtures.


The Velsicol Chemical Corporation has proposed such a photolytic system as an
alternative method for disposal of Herbicide Orange (Crosby I978a, 1978b; Lira
1978). The herbicide mixture would first be hydrolyzed with caustic and converted
into butyl alcohol, water, and salts of 2,4-D and 2,4,5-T. Additional butyl alcohol
would then be used to extract the dioxins. The butyl alcohol and dioxins would be
separated from the phenolic salts and water by decantation, and the organic layer
would be irradiated with ultraviolet light. Irradiation would be accomplished in a
special reaction apparatus, in which thin films of the liquid are exposed to light
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from quartz tubes. Although preliminary tests did succeed in destroying
2,3,7,8-TCDD, the process had not been pursued because the toxicity of the
resulting decomposition products was unknown and the butyl alcohol would have
to be disposed of by incineration or other methods. Further tests of this principle
were discontinued.


No other studies of large-scale decomposition of dioxins by use of artificial light
have been reported. Some laboratory studies have shown that light does not
destroy the structure of dioxins. Under appropriate conditions, light converts the
more toxic dioxins to less toxic forms by removing halogen substituents (Crosby
1971). However, Dow Chemical Company has evidence from ultraviolet spectra of
irradiated solutions containing dioxins of four or less chlorine atoms that the rings
are indeed destroyed (Crummett 1980).


Radiolysis


Radiolysis, an extension of the photolytic method, has been studied
experimentally. Gamma rays having properties similar to light have been shown to
partially degrade dioxins. As with ultraviolet light, these rays may not totally
destroy the dioxin structure, but only remove substituent halogens.


In the most recent series of tests, investigators dissolved 2,3,7,8-TCDD in either
ethanol, acetone, or dioxane at a concentration of 100 ng/ ml (ppb) and irradiated
the solutions at 106 rads/ h (Chemical Week 1977; Fanelli et al. 1978). They found
that 97 percent of the dioxin was degraded after 30 hours, when ethanol was the
solvent. Degradation was somewhat slower in the other solvents. All irradiated
samples showed the presence of tri-CDD and DCCD.


In 1976, Buser dissolved OCDD in benzene and hexane at a concentration of 25
g/ liter and exposed it to gamma radiation. After 4 hours, 80 percent of the OCDD
was converted into dioxins with five, six, or seven chlorine substituents. Further
degradation did not occur.


Other researchers completed an extended series of tests using gamma radiation
of the ionizing type to destroy pesticides (Craft, Kimbrough, and Brown 1975).
Significant destruction of single representative compounds such as
pentachlorophenol, 2,4,5-T, and 2,4-D was obtained, but no change in PCB's or
mixtures of compounds such as Herbicide Orange could be detected. This test
series led to the conclusion that because of the inefficiency of radiation in
destroying mixtures of pesticides and dioxins, cost would be prohibitive for routine
use of this method in waste treatment.


CHEMICAL METHODS
Several chemical techniques have been proposed for the destruction of toxic


dioxins. Vertac, Inc., reportedly developed a process for safely destroying its
dioxin-containing wastes, but no details are available (Environment Reporter
1979b). Of the five methods outlined in the following paragraphs, only the first two
have been tested specifically with dioxins.


Ozone Treatment (Ozonolysis)
The use of ozone is common in chemical waste treatment applications, especially


in decomposition of cyanides. It has been used most often in laboratory
applications for decomposition of large organic molecules (Wilkinson, Kelso, and
Hopkins 1978).


In a recent test, ozone was bubbled through a suspension of 2,3,7,8-TCDD in
water and carbon tetrachloride. It was reported that after 50 hours, 97 percent of
the 2,3,7,8-TCDD had degraded. In this process, the dioxin apparently is
suspended as an aerosol combined with carbon tetrachloride, which facilitates
ozone attack (Cavolloni and Zecca 1977).


264







Another modification of ozone treatment has been developed by Houston
Research, Inc. (Wilkinson, Kelso, and Hopkins 1978; Mauk, Prengle, and Payne
1976). Tests with dioxins, however, have not been reported. In this technique,
treatment with ozone is combined with ultraviolet irradiation. The light activates
organic molecules to a highly energetic state, thereby rendering them more
susceptible to ozone attack. When this technique was applied to
pentachlorophenol and DDT, these compounds were decomposed into carbon
dioxide, water, and hydrochloric acid. A schematic diagram of the apparatus is
shown in Figure 69. Two bench-scale reactors of 10- and 21-liter capacity have been
constructed (Mauk, Prengle, and Payne 1976).


Although these examples indicate that ozone treatment may be effective for use
in dioxin disposal or decontamination, the use of ozone must be combined with
some other mechanism that will activate the dioxin and promote the attack of
ozone.


Chloroiodide Degradation
In a recently described method, 2,3,7,8-TCDD in contaminated soil is degraded


by use of a class of compounds derived from quaternary ammonium salt
surfactants and referred to as chloroiodides (Botre, Memoli, and Alhaique 1979).
The compounds are formulated in micellar solutions with surfactants that increase
the water solubility of the substances. The two derivatives showing the most
degradation potential are alkyldimethylbenzyl-ammonium (benzalkonium)
chloroiodide and 1-hexadecylpyridinium (cetylpyridinium).


When 2,3,7,8-TCDD in benzene was vacuum evaporated and the residue treated
with a cationic surfactant aqueous solution containing benzalkonium
chloroiodide, 71 percent of the 2,3,7,8-TCDD decomposed. When cetylpyridinium
chloroiodide in cetylpyridinium chloride was used, 92 percent of the 2,3,7,8-TCDD
was decomposed. These experiments were performed in absence of light to prevent
photolytic degradation.


In a test with soil from Seveso contaminated with 2,3,7,8-TCDD, only about 14
percent was degraded within 24 hours following treatment with benzalkonium
chloride. When benzalkonium chloroiodide was added, an additional 38 percent of
the 2,3,7,8-TCDD was degraded. Total degradation during this test was 52 percent.


Wet-Air Oxidation
Wet-air oxidation is an accelerated oxidation process performed at high pressure


and temperature. Oxidation takes place in an autoclave in which a charge of water
and organic material is heated to 150° to 350° C while being pressurized with air to
40 to 140 atmospheres. Three commercial processes of this type are known as the
Zimpro, Wetox, and Lockheed processes. They are used for rapid decomposition
of sewage sludge, munitions waste, and sulfite liquor from pulp and paper mills. It
has been proposed to evaluate the Wetox system for disposal of priority pollutants
and other hazardous chemicals (Wertzman n.d.). This might also be an alternative
method for disposal of dioxin and dioxin-contaminated materials, but no tests
have yet been reported.


Chlorinolysis and Chlorolysis
Although chlorinolysis and chlorolysis were developed primarily to produce


chlorinated products from nonchlorinated or less-chlorinated organics, some
attention has been focused on their use in waste treatment (Shiver 1976).
Chlorinolysis is used primarily to convert hydrocarbons containing one to three
carbon atoms into perchloroethylene, trichloroethylene, and carbon tetrachloride
(Diamond Alkali Company 1950; U.S. Patent Office 1972). As most often
practiced, the process continuously reacts chlorine with ethylene or ethylene
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dichloride in a fluid bed catalyst reactor. The process usually creates small amounts
of hexachlorobenzene, hexachloroethane, hexachlorobutadiene,
tetrachloroethane, and pentachloroethane as side-reaction products.


Chlorolysis, an associated process, is sometimes used to convert the side-
reaction products from chlorinolysis into carbon tetrachloride; it can also be used
with benzene or its derivatives or with mixtures of chlorinated aromatic or
aliphatic compounds. Chlorolysis is a two-stage process in which gaseous feed
materials are reacted with chlorine at pressures of 200 to 700 atmospheres and
temperatures up to 800°C. No catalyst is used.


In cooperation with the U.S. Department of Agriculture, the Diamond
Shamrock Corporation conducted pilot-plant studies to test the stability of 2,3,7,8-
TCDD under the severe reaction conditions of chlorolysis (Kearney et al. 1973).
Although the results of these studies are not known, the techniques may be
applicable to disposal of certain dioxin-contaminated chemicals and might yield
marketable products from otherwise waste chemicals.


Catalytic Dechlorination
Catalytic dechlorination is a simple chemical process in which the action of a


catalyst reductively dechlorinates an organic compound. The usual catalyst is
nickel borohydride, which is prepared in a reaction vessel by mixing sodium
borohydride and nickel chloride in a solvent of alcohol. When this solution is
mixed with a chlorinated organic chemical, the chlorine atoms are removed from
the molecules and hydrogen atoms are substituted (Cooper and Dennis 1978;
Dennis 1972; Dennis and Cooper 1975, 1976, 1977; Wilkinson, Kelso, and Hopkins
1978).


Laboratory tests have been conducted with this process to detoxify several
commercial pesticides, including DDT's, heptachlor, chlordane, and lindane. Tests
with chlorinated dioxins have not been reported. The process does not completely
dechlorinate most organic chemicals and would not break down the basic dioxin
structure. The reaction occurs rapidly, however, and at room temperature; for
these reasons, the process may be of value in decontamination operations or in
detoxifying small volumes of toxic dioxins.


Other processes have been used to dechlorinate aromatic compounds, including
conventional catalytic hydrogenation with metallic catalysts and hydrogen gas
(Dennis and Cooper 1975). In a small-scale laboratory experiment with a catalyst
of palladium on charcoal, about 60 percent of a charge of I ,6-DCDD was reduced
to unsubstituted dioxin in 1 hour at room temperature and less than 1 atmosphere
pressure.


BIOLOGICAL TREATMENT
One of the least expensive techniques for breaking down large organic


molecules, and often one of the most effective, is to subject the molecules to the
action of microorganisms. Although toxic chemicals are usually degraded slowly in
uncontrolled exposure to the environment, more complete and more rapid
breakdown can be achieved by controlling the microorganism species and
providing specialized environments.


Numerous studies have examined the susceptibility of dioxins, particularly
2,3,7,8-TCDD, to microbial decomposition. Most of the studies have concerned
decomposition in the uncontrolled environment, as described in Section 6. Much
less attention has been directed to the controlled use of microorganisms. The
following paragraphs describe available data on two aspects of the microbial
decomposition of dioxins: soil conditioning and biochemical wastewater
treatment. A specialized treatment system for toxic wastes is also discussed.
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Soil Conditioning


The large area of dioxin-contaminated soil surrounding Seveso, Italy, has
stimulated studies of degradation of dioxins by soil microorganisms. Available
data indicate that 2,3,7,8-TCDD is resistant to this method of decontamination,
although under optimum conditions some slow degradation occurs.


Rates of uncontrolled degradation have been variously measured in two studies.
The U.S. Air Force reported the half-life of 2,3,7,8-TCDD at 225 and 275 days
(Young et al. 1976). In a separate analysis of the same test data, Commoner(1976b)
obtained a half-life of 190 to 330 days. In Seveso, however, Bolton (1978) reported
finding no reduction in dioxin levels in the most heavily contaminated zone, and in
the less contaminated zone reduction after 400 days was only 25 percent.


Researchers in Zurich, Switzerland, have found that soil-bound 2,3,7,8-TCDD
becomes increasingly difficult to recover quantitatively with time (Huetter 1980).
This observation may explain the decreasing recoveries of 2,3,7,8-TCDD in soil
degradation studies by the U.S. Air Force and others in which the "disappearance"
of 2,3,7,8-TCDD with time was interpreted as evidence of biodegradation.
Half-lives for 2,3,7,8-TCDD calculated from these studies may not accurately
reflect the true persistance of this dioxin in the soil environment.


One proposal for modifying the Seveso soil environment is to use charcoal or
activated carbon to hold the dioxins in the soil, then to spread manure on the
treated soil to increase the rate of bacterial growth (Young 1976). U.S. Air Force
studies have shown, however, that although treatment of this sort increases the
number and activity of soil microorganisms, the rate of dioxin degradation is
reduced. Apparently, adsorption on charcoal causes the dioxin to be less available
to the bacteria. No other proposals to modify the open soil environment have been
advanced.


Attempts have been made to inoculate Seveso soil with selected bacteria that
might facilitate the breakdown of dioxins. Although initial results appeared
promising, subsequent data indicated that the method had not been effective
(Commoner 1977). The inoculated species either died out or mutated to a strain
that rejected dioxins. In a similar laboratory study of 100 microbial strains that had
shown ability to degrade pesticides, only 5 showed any ability to degrade 2,3,7,8 -


TCDD (Matsumura and Benezet 1973).


Wastewater Treatment Systems


Very little is known concerning the ability of biological or biological/ chemical
wastewater treatment to remove dioxins.


Dow Chemical Company operates a tertiary treatment system to treat
wastewater from its Midland, Michigan, pesticide manufacturing plant (Dow
Chemical Company 1978). A two-year program of analysis of grab and composite
samples taken from the tertiary effluent stream revealed only one with a detectable
amount (0.008 ppb) of TCDD's. In further investigations, six caged fish were
placed in the tertiary pond effluent; subsequent analyses showed, in five of the six
fish, concentrations of TCDD's ranging from 0.02 to 0.05 ppb in the edible portions
and from 0.05 to 0.07 ppb in the whole bodies. These findings, when compared with
data on control fish containing no detectable levels of TCDD's, clearly indicate the
presence of TCDD's in the tertiary pond effluent.


Data obtained in 1976 from Transvaal, Inc., showed no TCDD's in effluent from
the city stabilization ponds, to which Transvaal sends all or part of its plant
wastewater effluent (Sidwell 1976b). A sample from the Transvaal plant effluent,
however, showed 0.2 to 0.6 ppb of this dioxin. Other than pH adjustment with lime,
the effluent apparently undergoes no pretreatment. As previously discussed (p.173)
more recent studies of this site have been reported (Tiernan et al. 1980).


In a third study, sludge was sampled at the outlet of a lagoon holding effluent
from a pentachlorophenol manufacturing plant. The sludge was analyzed for
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TCDD's, but none was found (U.S. Environmental ,Protection Agency 1978d).
Since this dioxin has never been found as a decomposition product of
pentachlorophenol, the negative analysis would be expected. The sludge was not
analyzed for hexa-CDD's, hepta-CDD's, or OCDD, the dioxins normally
associated with PCP manufacture.


Researchers in Finland have patented a process for purifying wastewaters
containing chlorinated aromatics in a biofilter (Salkinoja-Salonen 1979a). The
filter consists of a layer of wood bark that contains a strain of bacteria able to
degrade the organic compounds (Salkinoja-Salonen 1979 a,b). These bacterial
strains were isolated by taking samples of bacteriferous water, mud, or bark residue
from water bodies polluted by chlorinated and unchlorinated phenols and
aromatic carboxylic acids, then feeding pollutants to the bacterial populations
collected. Work is under way to prove the effectiveness of the filter in treating
dioxins; its efficacy in treating aromatics such as tri- and tetrachlorophenols has
been demonstrated.


Micropit Disposal
A detailed study of biological degradation of pesticides is being conducted by


Iowa State University (Rogers and Allen 1978). The apparatus used in the study,
shown in Figure 70, consists of a partially buried polyethylene garbage can filled
with layers of rock and soil, and flooded with water. The study, sponsored by the
U.S. EPA, deals with a variety of pesticides at various concentrations, and with the
effects of nutrient additives and aeration. Two organochloride compounds are
included among the pesticides being examined, but it is not clear whether the test
includes dioxins. Test data are not available.
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APPENDIX A


The tables that follow list organic chemicals and pesticides selected for study on
the basis of potential dioxin contamination, with known producers and production
locations, present and past. The primary source of producer information is the
Stanford Research Institute Directory of Chemical Producers. The tabulations are
by chemical, with producers and locations; and by producer and location, with
chemicals. The tabulations by chemical (Tables Al, A2, A3, and A6) are segregated
according to the classifications based on dioxin concern as defined in Section 3.
The classification information is also noted in the producer location tables by
means of Roman numerals following the chemical names.


The tabulations by producer and location (Tables A4 and A7) group all of the
critical chemicals involved at each manufacturer location. These lists do not
necessarily define the site subject to exposure, because many dumps are remote
from the plants; they do provide a starting point for such definition. Abandoned
production of a chemical or abandoned facilities may present special problems.
Therefore, the production facilities noted since 1968 but no longer active in 1978
are footnoted and are also extracted in separate tables (Tables A5 and A8). Some of
these sites remain active in other production, and some may retain production
capability and/ or minor production of the subject chemical. Other plant sites may
be totally deactivated or abandoned. The producer listed is the last known
operator.


Some of the company names of producers designate subsidiary or divisional
names, with notation of the parent company. Company addresses, from the
Stanford Research Institute Directory and from the Thomas Register, are for the
last known producer at a given location and are subject to the uncertainties
introduced by acquisitions and name changes.


307







TABLE Al . PRODUCERS OF CLASS I ORGANIC CHEMICALS


Chemical
	


Producer
	


Location


2,4,6-Tribromophenol


Velsicol


Olin


Great Lakes Chem


Dow


White Chem.


Specialty Organics


Aldrich


Diamond Shamrock


Dow


Monsanto


Rhodia


Transvaal


Velsicol


Aldrich


Specialty Organics


Aldrich


Michigan Chem.


R.S.A.


White Chem.


Dow
Eastern Chem


Guardian


Velsicol


R.S A.
White Chem.


Beaumont, TX


Rochester, NY


El Dorado, AR


Midland, MI


Bayonne, NJ


Irwindale, CA


Milwaukee, WI*


Newark, NJ*


Midland, MI


Sauget, IL


Freeport, TX


Jacksonville, AR


Beaumont, TX


Milwaukee, WI


Irwindale, CA


Milwaukee, WI


St Louis, MI*


Ardsley, NY*


Bayonne, NJ


Midland, MI*
Pequannock, NJ*


Hauppauge, NJ
Pequannock, NJ*
St. Louis, MI"


Ardsley, NY*
Bayonne, NJ


4-Bromo-2,5-dichlorophenol


2-Chloro-4-fluorophenol


Decabromophenoxybenzene


2,4-Dibromophenol


2,3-Dichlorophenol


2,4-Dichlorophenol


2,5-Dichlorophenol


2,6-Dichlorophenol


3,4-Dichlorophenol


Pentabromophenol


No longer produced at this location
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TABLE A2. PRODUCERS OF CLASS II ORGANIC CHEMICALS


Chemical	 Producer	 Location


Bromophenetole	 R.S.A.	 Ardsley, NY


o-Bromophenol	 Eastman Kodak	 Rochester, NY


R.S.A.	 Ardsley, NY


2-Chloro-1,4-diethyoxy-5-
	 Fairmount Chem.	 Newark, NJ


nitrobenzene
	


GAF	 Rensselaer, NY


Pfister	 Newark, NJ*


5-Chloro-2,4-dimethoxyaniline	 GAF	 Rensselaer, NY


Pfister	 Ridgefield, NJ


Newark, NJ*


Chlorohydroquinone
	


Eastman Kodak	 Rochester, NY


Eastern Chem.	 Pequannock, NJ*


Guardian	 Hauppauge, NY*


Pequannock, NJ*


o-Chlorophenol	 Dow	 Midland, MI


Monsanto	 Sauget, IL


2-Chloro-4-phenylphenol 	 Dow	 Midland, MI


4-Chlororesorcinol	 Am. Color & Chem.	 Lock Haven, PA


GAF	 Rensselaer, NY


2,6-Dibromo-4-nitrophenol


3,5-Dichlorosalicylic acid


2,6-Diiodo-4-nitrophenol


Martin Marietta	 Sodyeco, NC*


Maumee	 St. Bernard, OH*
Sherwin Williams	 St. Bernard, OH*


Aceto	 Carlstadt, NJ


Inmont Corp.	 Carlstadt, NJ*


R.S A.	 Ardsley, NY


3,5-Diiodosalicylic acid	 Morton Chem.	 Ringwood, IL*


R S.A.	 Ardsley, NY*


o-Fluoroanisole	 Olin	 Rochester, NY


o-Fluorophenol	 Olin	 Rochester, NY


Tetrabromobisphenol-A	 Dow	 Midland, MI


Great Lakes	 El Dorado, AR


Velsicol	 St. Louis, MI


Tetrachlorobisphenol-A
	


Dover	 Dover, OH*


No longer produced at this location
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TABLE A3. PRODUCERS OF CLASS III ORGANIC CHEMICALS


Chemical
	


Producer	 Location


3-Amino-5-chloro-2-	 Allied	 Buffalo, NY*


hydroxybenzenesulfonic acid 	 Nyanza	 Ashland, MA


Toms River Chem.	 Toms River, NJ


2-Amino-4-chloro-6-nitrophenol	 Nyanza	 Ashland, MA


o-Anisidine


Benzaldehyde


Am. Color and Chem. Lock Haven, PA


Am. Aniline	 Lock Haven, PA*


du Pont	 Deepwater, NJ


Monsanto	 St Louis, MO*


Crompton and Knowles Fair Lawn, NJ


Dow	 Kalama, WA*


Fritzsche	 Clifton, NJ*


Kalama Chem.	 Kalama, WA


Monroe Chem.	 Eddystone, PA


F. Ritter	 Los Angeles, CA*


Stauffer	 Edison, NJ*


Nixon, NJ*


Tenneco	 Fords, NJ*


Garfield, NJ


UOP	 East Rutherford, NJ


Velsicol	 Chattanooga, TN*


Bromobenzene	 Dow	 Midland, MI


Velsicol	 St. Louis, MI*


o-Bromofluorobenzene	 Olin	 Rochester, NY


o-Chlorofluorobenzene	 Olin	 Rochester, NY


3-Chloro-4-fluoronitrobenzene 	 Olin	 Rochester, NY


3-Chloro-4-fluorophenol	 Olin	 Rochester, NY


4-Chloro-2-nitrophenol	 du Pont	 Deepwater, NJ*


Maumee	 St. Bernard, OH*


Sherwin Williams	 St. Bernard, OH*


Chloropentafluorobenzene	 Whittaker	 San Diego, CA*


2,4-Dibromofluorobenzene	 Olin	 Rochester, NY


3,4-Dichloroaniline	 Blue Spruce	 Bound Brook, NJ


Edison, NJ*


Chem. Insecticide	 Metuchen, NJ*


du Pont	 Deepwater, NJ


Martin Marietta	 Sodyeco, NC*


Monsanto	 Luling, LA


Sauget, IL*


(continued)
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TABLE A3. (continued)   


Chemical Producer Location   


o-Dichlorobenzene Allied
Chem. Products


Dover
Dow


du Pont


Hooker


Monsanto


Montrose Chem.


Neville Chem.


Olin


PPG


Solvent Chem.


Specialty Organics


Standard Chlorine


Syracuse, NY*
Cartersville, GA*
Dover, OW


Midland, MI


Deepwater, NJ*


Niagara Falls, NY*


Sauget, IL


Henderson, NV


Santa Fe Springs, CA*


McIntosh, AL*


Natrium, WV


Niagara Falls, NY


Malden, MA*


Irwindale, CA
Delaware City, DE


Kearny, NJ


3,4-Dichlorobenzaldehyde


3,4-Dichlorobenzotrichloride


3,4-Dichlorobenzotrifluoride


1,2-Dichloro-4-nitrobenzene


3,4-Dichlorophenylisocyanate


3,4-Difluoroaniline


o-Difluorobenzene


1,2-Dihydroxybenzene-3,5-
disulfonic acid, disodium salt


2,5-Dihydroxybenzenesulfonic
acid


2,5-Dihydroxybenzenesulfonic,


acid, potassium salt


2,4-Dinitrophenol


2,4-Dinitrophenoxyethanol


(continued)


Tenneco


Tenneco


Tenneco


Blue Spruce


Chem Insecticide
Martin Marietta


Monsanto


Plastifax


Mobay Chem.


Ott Chem.


Olin


Olin


Sterling Drug


Eastman Kodak


Nease Chem.


Nease Chem.


Martin Marietta


Mobay


Hummel Chem.


Fords, NJ


Fords, NJ


Fords, NJ*


Bound Brook, NJ


Edison, NJ*


Metuchen, NJ*


Sodyeco, NC*


Sauget, IL*


Gulfport, MS


New Martinsville, SC
Muskegon, MI*


Rochester, NY


Rochester, NY


New York, NY"


Rochester, NY*


State College, PA*


State College, PA*


Sodyeco, NC
Bushy Park, SC


Newark, NJ*


South Plainfield, NJ
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TABLE A3. (continued)


Chemical
	


Producer	 Location


3,5-Dinitrosalicylic acid


Fumaric acid


Hexabromobenzene


Eastman Kodak	 Rochester, NY


Hummel Chem.	 Newark, NJ*


South Plainfield, NJ*
Salsbury Labs	 Charles City, IA


Allied	 Buffalo, NY*


Moundsville, WV*
Alberta Gas	 Duluth, MN


Hooker	 Arecibo, PR


Monsanto**	 St. Louis, MO


Petro-Tex	 Houston, TX*
Pfizer	 Terre Haute, IN
Reichold	 Morris, IL*
Stepan Chem	 Fieldsboro, NJ*
Tenneco	 Garfield, NJ
U.S Steel	 Neville Island, PA


Velsicol	 St Louis, MI
Dover	 Dover, OH*


Hexachlorobenzene	 Hummel Chem.	 Newark, NJ*


South Plainfield, NJ*
Stauffer	 Louisville, KY*


Hexafluorobenzene	 PCR	 Gainesville, FL


Whittaker	 San Diego, CA*


Louisville, KY*


Maleic acid	 Allied	 Buffalo, NY*


Marcus Hook, PA
Moundsville, WV*


Eastman Kodak	 Rochester, NY*
Pfanstiehl Labs	 Waukegan, IL


Maleic anhydride


o-Nitroanisole


(continued)


Allied	 Moundsville, WV*


Amoco	 Joliet, IL
Asland	 Neal, WV
Chevron	 Richmond, CA*
Koppers	 Bridgeville, PA


Cicero, IL


Petro-Tex	 Houston, TX*


Monsanto	 St. Louis, MO


Retchhold	 Elizabeth, NJ


Morris, IL


Standard Oil of Indiana


(see Amoco above)


Tenneco	 Fords, NJ


U S. Steel	 Neville Island, PA


du Pont	 Deepwater, NJ


Monsanto	 Sauget, IV


St. Louis, MO
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TABLE A3. (continued)   


Chemical Producer Location   


Sherwin Williams	 Chicago, IL
du Pont	 Deepwater, NJ*


Monsanto	 Sauget, IL
du Pont	 Deepwater, NJ


Dow
	


Midland, MI


Hexcel
	


Sayreville, NJ


White Chem.	 Bayonne, NJ


Olin
	


Rochester, NY


Whittaker
	


San Diego, CA*


Am. Aniline
	


Lock Haven, PA*


Monsanto
	


St. Louis, MO*


2-Nitro-p-cresol


o-Nitrophenol


Pentabromochlorocyclohexane


Pentabromoethylebenzene


Pentabromotoluene


Pentachloroaniline


Pentafluoroaniline


o-Phenetidine


Phenol (from chlorobenzene)
	


Dow
	


Midland, MI*


Hooker
	


North Tonawanda, NY*


South Shore, KY*
Union Carbide
	


Marietta, OH*


Phthalic anhydride


(continued)


Allied


Diamond Shamrock


Rohm and Haas


Dow


Fntzsche


Monsanto


Allied


BASF Wyandotte
Chevron


Commonwealth Oil
Conoco
Exxon


W. R. Grace


Hooker


Koppers


Monsanto


Buffalo, NY


Cedartown, GA*


Philadelphia, PA


Midland, MI


Clifton, NJ*


Chocolate Bayou, TX


Buffalo, NY*


Chicago, IL*
El Segundo, CA


Frankford, PA*
Ironton, OH*
Kearny, NJ


Perth Amboy, NJ*
Richmond, CA


Penuelas, PR*
Hebronville, MA*


Baton Rouge, LA


Fords, NJ*


Arecibo, PR


Bridgeville, PA


Chicago, IL*


Cicero, IL


Bridgeport, NJ


Chocolate Bayou, TX*


St. Louis, MO*


Texas City, TX


1-Phenol-2-sulfuric acid,


formaldehyde condensate


Phenyl ether
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TABLE A3. (continued)


Chemical
	


Producer	 Location


Reichhold
	


Azusa, CA*


Elizabeth, NJ*


Morris, IL*


Sherwin Williams
	


Chicago, IL*


Phthalic anhydride


(continued)


Picric acid


Stand. Oil Co. Cal.


(see Chevron)


Stepan Chem
	


Elwood, IL


Millsdale, IL*
Union Carbide	 Institute, WV*


South Charleston, SC*
U.S. Steel	 Neville Island, PA
Witco Chem.	 Chicago, IL*


Perth Amboy, NJ*


Allied	 Buffalo, NY*
du Pont	 Deepwater, NJ*
Hummel Chem.	 South Plainfield, NJ*
Martin Marietta	 Sodyeco, NC


Sodium picrate	 Hummel Chem.	 South Plainfield, NJ
Martin Marietta	 Sodyeco, NC*
Northrop	 Asheville, NC


Tetrabromophthalic anhydride	 Velsicol	 St. Louis, MI


1,2,4,5-Tetrachlorobenzene	 Dover	 Dover, OW
Dow	 Midland, MI
Hooker	 Niagara Falls, NY*
Solvent Chem.	 Malden, MA*
Standard Chlorine	 Delaware City, DE


Tetrachlorophthalic anhydride 	 Hooker	 Niagara Falls, NY


Monsanto"	 Bridgeport, NJ


Tetrafluoro-m-phenylenediamine 	 Whittaker	 San Diego, CA*


2,4,6-Trinitroresorcinol


Velsicol	 St. Louis, MI*
Northrop	 Asheville, NC


Chris Craft	 Newark, NJ*


Dover	 Dover, OH*


Dow	 Midland, MI


Hooker	 Niagara Falls, NY*


Neville Chem.	 Santa Fe Springs, CA*
Sobin Chems.	 Newark, NJ*
Solvent Chem.	 Malden, MA*


Standard Chlorine	 Delaware City, DE
Kearny, NJ*


Sun Chem.	 Chester, SC*


Northrop	 Asheville, NC


Olin	 East Alton, IL


Tribromobenzene


1,2,4-Trichlorobenzene


No longer produced at this location
"Possibly two plants
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TABLE A4. ALPHABETICAL LIST OF ORGANIC CHEMICAL PRODUCERS


Producer
	


Location
	


Chemical (class)


Aceto Chem Co., Inc.	 Carlstadt, NJ


126-02 Northern Blvd.
Flushing, NY 11368


Arsynco, Inc. Subsid.


Allied Chem Corp.


Columbian Rd. and Park Av


Morristown, NJ 07960


American Aniline


Products, Inc
25 McLean Blvd.


P.O. Box 3063
Paterson, NJ 07509


Owned by Pepsi, Inc 52%
and Kopper Co., Inc., 48%


Amoco Chems. Corp.	 Joliet, IL
200 E. Randolph Dr.


Chicago, IL 60601


Affiliate of Standard Oil Co.,
Indiana


(continued)


3,5-Dichlorosalicylic acid (II)


Fumaric acid (III)


2,4-Dichlorophenol (1)*


2,6-Dichlorophenol (I)
3,4-Dichlorophenol


3-Amino-5-chloro-2-


hydroxybenzenesulfonic
acid (I11)*


Fumaric acid (III)*


Maleic acid (III)*


1-Phenol-2-sulfonic acid,


formaldehyde condensate
(III)*


Phthalic anhydride (I11)*


Picric acid (I11)*


Phthalic anhydride (III)*


Phthalic anhydride (III)


Phthalic anhydride (III)*


Phthalic anhydride (III)*
Maleic acid (III)


Fumanc acid (III)*
Maleic acid (III)*


Maleic anhydride (III)*


o-Dichlorobenzene (111)*


o-Anisidine (III)*


o-Anisidine (111)


4-Chiororesorcinol (II)


Maleic anhydride (III)


Buffalo, NY


Chicago, IL


El Segundo, CA


Frankford, PA


Ironton, OH


Marcus Hook, PA


Moundsville, WV


Syracuse, NY


Lock Haven, PA


Alberta Gas Chems., Inc.	 Duluth, MN


Address not available


Aldrich Chem. Co., Inc.	 Milwaukee, WI


940 West St. Paul Av.


Milwaukee, WI 53233


American Color and Chem. Lock Haven, PA


Corp


11400 Westinghouse Blvd.


P.O Box 1688


Charlotte, NC 28201
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TABLE A4. (continued)


Producer
	


Location
	


Chemical (class)


Arsynco
	


See Aceto


Ashland Oil, Inc.	 Neal, WV
	


Maleic anhydride (III)


1409 Winchester Av.


P.O. Box 391


Ashland, KY 41101


BASF Wyandotte Corp.	 Kearny, NJ
	


Phthalic anhydride (III)


100 Cherry Hill Road


Pansppany, NJ 07054


Metuchen, NJ


Cartersville, GA


Newark, NJ


Penuelas, PR


Hebronville, MA


Fair Lawn, NJ
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Blue Spruce Co.
1390 Valley Road


Stirling, NJ 07980


Chemical Insecticide Corp.


30 Whitman Av.


Metuchen, NJ 08840


No current address


Chemical Products Corp.


48 Atlanta Road


Cartersville, GA 30120


Chevron Chem. Co.
575 Market Street
San Francisco, CA 94105


Subsid. Standard Oil Co
of California


Chris Craft Industry, Inc


600 Madison Av
New York, NY


See Montrose Chem.


Commonwealth Oil Refining


Co., Inc.


425 Park Av.


New York, NY 10017


Continental Oil Co. (Conoco)


Petrochemicals Dept.


Saddle Brook, NJ 07662


Crompton and Knowles


Corp.
345 Park Av.


New York, NY 10022


(continued)


3,4-Dichloroaniline (III)


1,2-Dichloro-4-


nitrobenzene (III)


3,4-Dichloroaniline (III)*


1,2-Dichloro-4-nitrophenol


(III)*


3,4-Dichloroaniline (III)*


1,2-Dichloro-4-


nitrobenzene (III)*


o-Dichlorobenzene (III ►*


Maleic anhydride (III)*
Phthalic anhydride (III)
Phthalic anhydride (III)*


1,2,4-Trichlorobenzene (III)*


Phthalic anhydride (III)*


Phthalic anhydride (III)*


Benzaldehyde (III)


Bound Brook, NJ


Edison, NJ


Richmond, CA


Perth Amboy, NJ







TABLE A4. (continued)


Producer
	


Location	 Chemical (class)


Diamond Shamrock Corp.	 Cedartown, GA
	


1-Phenol-2-sulfonic acid,


1100 Superior Av.	 formaldehyde condensate


Cleveland, OH 44114
	


(III)*


Newark, NJ
	


2,4-Dichlorophenol


Dover Chem. Corp.


West 15th St.


Dover, OH 44622


Affiliate of ICC Industries,
Inc.


Dover, OH o-Dichlorobenzene (III)*


Hexachlorobenzene (III)*


1,2,4,5 -Tetrachlorobenzene
(III)*


Tetrachlorobisphenol-A (II)*


1,2,4-Trichlorobenzene (III)*


Kalama, WA


Midland, MI


Deepwater, NJ


Rochester, NY


Dow Chem U.S.A.


2020 Dow Center


Midland, MI


E.I. du Pont de Nemours


and Co., Inc.


1007 Market St.
Wilmington, DE 19898


Eastern Chem. Corp.


Now Eastern Chem. Div.


of Guardian Chem. Corp.


Eastman Kodak Co.


343 State St.


Rochester, NY 14650


Benzaldehyde (III)*


o-Chlorophenol (II)


2-Chloro-4-phenylphenol (II)


2,4-Dibromophenol (I)


o-Dichlorobenzene (III)


2,4-Dichlorophenol (I)


Pentabromochlorocyclo-


hexane (Ill)


Phenol ow, —
Phenyl ether (III)


Tetrabromobisphenol-A (II)


1,2,4,5-Tetrachlorobenzene


(III)


2,4,6-Tribromophenol (I)*


1,2,4-Trichlorobenzene (III)


o-Anisidine (III)


4-Chloro-2-nitrophenol (III)*


3,4-Dichloroaniline (III)
o-Dichlorobenzene (III)*
2-Nitro-p-cresol (III)*


o-Nitrophenol (III)*
o-Nitroanisole (III)


o-Bromophenol (II)


Chlorohydroquinone (II)


2,5-Di hydroxybenzene-


sulfonic acid (III)*


2,5-Dinitrosalicylic acid (III)


Maleic acid (III)*


Pequannock, NJ	 Chlorohydroquinone (II)*
2,4,6-Tribromophenol (I)*


Exxon Corp.


1251 Av. of the Americas


New York, NY 10020


(continued)


Baton Rouge, LA	 Phthalic anhydride (III)
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TABLE A4. (continued)


Producer
	


Location
	


Chemical (class)


Fairmount Chem. Co., Inc.	 Newark, NJ
	


2-Chloro-1,4-diethoxy-5-


117 Blanchard St. 	 nitrobenzene (II)


Newark, NJ 07105


Fritzsche Dodge and Olcott,


Inc.


76 Ninth Av.


New York, NY 10011


GAF Corp


140 West 51st St.


New York, NY 10020


W. R. Grace and Co.


7 Hanover Square


New York, NY 10005


Great Lakes Chem. Corp.


Hwy. 52, Northwest


West Lafayette, IN 47906


Guardian Chem. Corp


230 Marcus Blvd.
Hauppauge, NY 11787


Hexcel Corp.
11711 Dublin Blvd.
Dublin, CA 94566


Hooker Chem. Corp
1900 St. James Place


Houston, TX 77027


Subsid. Occidental


Petroluem Corp.


Clifton, NJ


Rensselaer, NY


Fords, NJ


El Dorado, AR


Hauppauge, NY


Sayerville, NJ


Arecibo, PR


Niagara Falls, NY


North Tonawanda, NY


South Shore, KY


Benzaldehyde (III)*


Phenyl ether (III)*


2-Chloro-1,4-diethoxy-5-


nitrobenzene (II)


5-Chloro-2,4-dimethoxy-


aniline (II)


4-Chlororesorcinol (II)


Phthalic anhydride (III)*


Decabromophenoxy-


benzene (I)


Tetrabromobisphenol-A (II)


Chlorohydroquinone


2,4,6-Tribromophenol (I)


Pentabromoethylbenzene
(III)


Fumaric acid (III)


Phthalic anhydride (III)
o-Dichlorobenzene (III ►*
Tetrachlorophthalic


anhydride (III ►*
1,2,4,5-Tetrachlorobenzene


(III)*


1,2,4-Trichlorobenzene (III)*


Phenol (III)*, **


Phenol ow,
Hummel Chem. Co., Inc. 	 Newark, NJ


P.O. Box 250


South Plainfield, NJ 07080


South Plainfield, NJ


(continued)


2,4-Dinitrophenoxyethanol


(III)*


3,5-Dinitrosalicylic acid (III)*


Hexachlorobenzene (III)*


Picric acid (III)*


2,4-Din itrophenoxyethanol


(III)


3,5-Dinitrosalicylic acid(III)*


Hexachlorobenzene (III)*


Picric acid (III)*


Sodium picrate (III)
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TABLE A4. (continued)


Producer
	


Location
	


Chemical (class)


ICC Industries


See Solvent Chem.


Inmont Corp.


1133 Av. of the Americas


New York, NY 10036


Subsid of Carrier Corp.


Carlstadt, NJ


NOTE - Carlstadt Plant


listed under Interchem-
Ica! Corp. which was


acquired by


Inmont Corp


3,5-Dichlorosalicylic acid
(III)*


Newark, NJ


Kalama, WA


Bridgeville, PA


Chicago, IL


Cicero, IL


Sodyeco, NC


St. Bernard, OH


New Martinsville, WV


Eddystone, PA


International Mineral


and Chem. Corp.


IMC Plaza


Libertyville, IL 60048


Kalama Chemc, Inc.


The Bank of California


Center


Suite 1110


Kalama, WA


Kopper Co., Inc.


Koppers Bldg.


Pittsburgh, PA 15219


Martin Marietta Corp


6801 Rockledge Dr.


Bethesda, MD 20034


Maumee Chem. Co


Presumed to be acquired
by Sherwin Williams


Address not available


Mobay Chem. Co.


Penn Lincoln Pkwy. West


Pittsburgh, PA 15205


Monroe Chem. Co.
Saville Av. at 4th St.
Eddystone, PA


Subsid. of Kalama Chem.,


Inc. (see Kalama)


(continued)


1,2,4-Trichlorobenzene (III)*


Benzaldehyde (III)


Maleic anhydride (III)


Phthalic anhydride (III)


Phthalic anhydride (III)*


Maleic anhydride (III)*
Phthalic anhydride (III)


2,6-Dibromo-4-nitrophenol
(II)*


3,4-Dichloroaniline (III)*
1,2-Dichloroaniline (III)*
1,2-Dichloro-4-nitro-


benzene (III ►*
2,4-Dinitrophenol (III)
Picric acid (III)
Sodium picrate (III)*


2,6-Dibromo-4-nitrophenol
(II)"


4-Chloro-2-nitrophenol (III)*


3,4-Dichlorophenyliso-


cyanate (III)


2,4-Dinitrophenol (III)


Benzaldehyde (III)
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TABLE A4. (continued)


Producer
	


Location
	


Chemical (class)


Monsanto Co.	 Bridgeport, NJ


800 North Lindbergh Blvd.


St. Louis, MO 63166
Chocolate Bayou, TX


Luling LA


Monsanto (continued)
	


Sauget, IL


St Louis, MO


Texas City, TX


Phthalic anhydride (III)


Tetrachlorophthalic


anhydride (III)


Phenyl ether (III)


Phthalic anhydride (III)*


3,4-Dichloroaniline (III)


o-Chlorophenol (II)


3,4-Dichloroaniline (III)*


o-Dichlorobenzene (III)


1,2-Dichlor-4-nitrobenzene


(III)*


2,4-Dichlorophenol (I)


o-Nitroanisole (III)*


o-Nitrophenol (III)


o-Anisidine (III)*


Fumaric acid (III)


Maleic anhydride (III)


o-Nitroanisole (III)


o-Phenetidine (III)*


Phthalic anhydride (III)*


Phthalic anhydride (III)*


o-Dichlorobenzene (III)Montrose Chem Corp
	


Henderson, NV


of California
2401 Morris Av.


P.O. Box E
Union, NJ 07083


Jointly owned by
Chris Craft Industries, Inc.


and Stauffer Chem Co.


Morton Chem. Co., Div.


Morton-Norwich Products,


Inc
110 North Wacker Dr


Chicago, IL 60606


Nease Chem. Co., Inc.


P.O. Box 221


State College, PA 16801


Neville Chem. Co.


Neville Island
Pittsburgh, PA 15225


Northrop Corp.
1800 Century Park, East


Los Angeles, CA 90067


(continued)
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3,5-Diiodosalicylic acid (II)*


2,5-Dihydroxybenzene-


sulfonic acid (III)*


2,5-Dihydroxybenzene-


sulfonic acid, potassium


salt (III)*


o-Dichlorobenzene (III)*
1,2,4-Trichlorobenzene (III)*


Sodium picrate (III)


Tribromobenzene (III)


2,4,6-Trinitroresorcinol (III)


Ringwood, IL


State College, PA


Santa Fe Springs, CA


Asheville, NC







TABLE A4. (continued)


Producer
	


Location	 Chemical (class)


Newark, NJ


Ridgefield, NJ


Northwest Industries


(See Velsicol)
G 300 Sears Tower


Chicago, IL 60606


Nyanza, Inc.


200 Sutton St.


North Andover, MA 01721


Occidental Petroleum Corp.


(See Hooker)
10889 Wilshire Blvd.


Suite 1500
Los Angeles, CA 90024


Olin Corp.


120 Long Ridge Rd.


Stamford, CT 06904


Ott Chem. Co.


See Story Chem.


PCR, Inc.


P.O. Box 1466
Gainesville, FL 32602


Petro-Tex Chem Corp
8600 Park Place


Houston, TX 77017


Jointly owned by


FMC Corp. and Tenneco,


Inc.


Pfister Chem., Inc.
Linden Av


Ridgefield, NJ 07657


(continued)


3-Amino-5-chloro-2-


hydroxybenzenesulfonic


(III)


2-Amino-4-chloro-6-


nitrophenol (III)


2,4,6-Trinitroresorcinol (III)*


o-Dichlorobenzene (III)*


o-Bromofluorobenzene (III)


o-Chlorofluorobenzene (III)
3-Chloro-4-fluoronitro-


benzene (III)


2-Chloro-4-fluorophenol (I)


3-Chloro-4-fluorophenol (III)


2,4-Dibromofluorobenzene
(III)


3,4-Difluoroaniline (III)


o-Difluorobenzene (III)


o-Fluoroanisole (II)


Pentachloroaniline


2-Chloro-1,4-diethoxy-5-


nitrobenzene (Il ► *


5-Chloro-2,4-dimethoxy-
aniline (II)*


5-Chloro-2,4-dimethoxy-


aniline (II)


Ashland, MA


East Alton, IL


McIntosh, AL


Rochester, NY


Gainesville, FL	 Hexafluorobenzene (III)


Houston, TX	 Fumaric acid (III)*
Maleic anhydride (III)*
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TABLE A4. (continued)


Producer
	


Location
	


Chemical (class)


Pfizer, Inc.	 Terre Haute, IN
	


Fumaric acid (III)


235 East 42nd St.


New York, NY 10017


Plastifax, Inc
	


Gulf Port, MS
	


1,2-Dichloro-4-nitro-


Indust. Seaway Blvd. 	 benzene (III)


P.O. Box 1056


Gulfport, MS 39501


PPG Industries, Inc.	 Natrium, WV


One Gateway Center


Pittsburgh, PA 15222


Reichhold Chems., Inc


RCI Bldg.


White Plains, NY 10603


Rhodia, Inc.


600 Madison Av.


New York, NY 10022


F. Ritter and Co.


4001 Goodwin Av


Los Angeles, CA 90039


Rohm and Haas Co.
Independence Mall West


Philadelphia, PA 19105


R.S.A. Corp.


690 Saw Mill River Road
Ardsley, NY 10502


Salsbury Labs
	


Charles City, IA


2000 Rockford Road


Charles City, IA


Sherwin Williams Co. 	 Chicago, IL


101 Prospect Av.


Cleveland, OH 44101
	


St. Bernard, OH


Sobin Chems. Inc.


See International Minerals


and Chemicals Corp


(continued)
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o-Dichlorobenzene (III)


Phthalic anhydride (III)*


Maleic anhydride (III)


Phthalic anhydride (III)*


Fumaric acid (III)*


Maleic anhydride (III)


Phthalic anhydride (III)*


2,4-Dichlorophenol (I)


Benzaldehyde (III)*


1-Phenol-2-sulfonic acid,
formaldehyde condensate


(III)


Bromophenetole (II)
o-Bromophenol (II)


2,6-Diiodo-4-nitrophenol (II)
3,5-Diiodosalicylic acid (II)*
Pentabromophenol (I)*


2,4,6-Tribromophenol (I)*


3,5-Dinitrosalicyclic acid (III)


2-Nitro-p-cresol (III)


Phthalic anhydride (III)*


2,6-Dibromo-4-nitrophenol
(II)*


4-Chloro-2-nitrophenol (Ill)"


Azusa, CA


Elizabeth, NJ


Morris, IL


Freeport, TX


Los Angeles, CA


Philadelphia, PA


Ardsley, NY







TABLE A4. (continued)


Producer
	


Location
	


Chemical (class)


Solvent Chem. Co., Inc.


720 Fifth Av.
New York, NY 10011


Affiliate of ICC Industries


Malden, MA


Niagara Falls, NY


o-Dichlorobenzene (III)*


1,2,4,5-Tetrachlorobenzene
(III)*


1,2,4-Trichlorobenzene (I 11 )*
o-Dichlorobenzene (III)


Specialty Organics, Inc.


5263 North Fourth St.


Irwindale, CA 91706


Standard Chlorine Chem.


Co., Inc.


1035 Belleville Turnpike


Kearny, NJ 07032


Standard Oil Co. (California)


(See Chevron)


575 Market St.


San Francisco, CA 94105


Standard Oil Co. (Indiana)


(See Amoco)
910 South Michigan Av.


Chicago, IL 60605


Standard Oil Co (New Jersey)


(See Exxon)


Irwindale, CA


Delaware City, DE


Kearny, NJ


2,3-Dichlorophenol (I)
2,6-Dichlorophenol (I)


o-Dichlorobenzene (III)


o-Dichlorobenzene (III)


1,2,4,5-Tetrachlorobenzene


(III)


1,2,4-Trichlorobenzene (III)


o-Dichlorobenzene (III)


1,2,4-Trichlorobenzene (III)*


Stauffer Chem. Co.


Westport, CT 06880


Stepan Chem. Co.
Edens and Winnetka Rd.
Northfield, IL 60093


Stering Drug, Inc.
90 Park Av.


New York, NY 10016


Story Chem. Corp.


500 Agard Rd.


Muskegan, MI 49445


Ott Chem. Co., Div.


Sun Chem Corp.


Box 70


Chester, SC 29706


Edison, NJ


Nixon, NJ
Louisville, KY


Elwood, IL
Fieldsboro, NJ
Millsdale, IL


New York, NY


Muskegan, MI


Chester, SC


Benzaldehyde (III)*


Benzaldehyde (III)*
Hexachlorobenzene (III)*


Phthalic anhydride (III)
Fumaric acid (III)*


Phthalic anhydride (III) *


1,2-Di hydroxy-3,5-


disulfonic acid, disodium
salt (III)*


3,4-Dichlorophenyliso-


cyanate (III)*


1,2,4-Trichlorobenzene (III)*


(continued)
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TABLE A4. (continued)


Producer
	


Location
	


Chemical (class)


Tenneco Chems. Co.


Park 80 Plaza, West


Saddle Brook, NJ 07662


Part of Tenneco, Inc.


Fords, NJ


Garfield, NJ


Benzaldehyde (III)*


3,4-Dichlorobenzaldehyde
(III)


3,4-Dichlorobenzotri-


chloride (III)


3,4-Dichlorobenzotri-
fluoride (III)*


Maleic anhydride (III)


Fumaric acid (III)


Benzaldehyde (III)


Toms River, NJ


Jacksonville, AR


Marietta, OH


Beaumont, TX


Chattanooga, TN


St. Louis, MI


Neville Island, PA


Toms River Chem. Corp.


P0. Box 71


Toms River, NJ 08753


Owned by Ciba-Geigy 80%


and Sandoz AZ 20%


Transvaal, Inc.
Marshall Road


P.O. Box 69


Jacksonville, AR 72076


(Subsid. of Vertac)


Union Carbide Corp.
270 Park Av.


New York, NY 10017


UOP, Inc.
Ten UOP Plaza
Algonquin and


Mt. Prospect Roads


Des Plaines, IL 60016


U.S Steel Corp.
Sixth and Grant


Pittsburgh, PA 15230


Velsicol Chem Corp.
341 East Ohio St


Chicago, IL 60611


Subsid. of Northwest


Industries, Inc.


3-Amino-5-chloro-2-


hydroxybenzenesulfonic


acid (III)


2,4-Dichlorophenol (I)


Phenol our,


Fumaric acid (III)
Maleic anhydride (III)


Phthalic anhydride (III)


4-Bromo-2,5-dichloro-
phenol (I)


2,5-Dichlorophenol (I)


Benzaldehyde (III)*


Hexabromobenzene (III)*


Pentabromophenol (I)*


Tetrabromobisphenol—A (II)


Tetrabromophthalic


anhydride (III)


Tribromobenzene (III)*


2,4,6-Tribromophenol (I)*


East Rutherford, NJ	 Benzaldehyde (III)


(continued)  
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TABLE A4. (continued)


Producer
	


Location	 Chemical (class)


Vertac, Inc.


(See Transvaal)


2414 Clark Tower


Memphis, TN 38137


White Chem. Corp.


P.O. Box 278


Bayonne, NJ 07002


Whittaker Corp.
10880 Wilshire Blvd.


Los Angeles, CA 90024


Witco Chem. Corp
277 Park Av.


New York, NY 10017


Bayonne, NJ
	


2,4-Dibromophenol (I)


Pentabromophenol (I)


Pentabromotoluene (III)
2,4,6-Tribromophenol (I)


San Diego, CA
	


Hexafluorobenzene (III)*


Pentafluoroaniline (III)*


Chloropentafluorobenzene
(III)*


Tetrafluoro-m-phenylene-


diamine (III)*


Chicago, IL	 Phthalic anhydride (III)*


Perth Amboy, NJ	 Phthalic anhydride (III)*


No longer produced at this location.
**From chlorobenzene
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TABLE A5. FORMER LOCATIONS OF ORGANIC CHEMICAL PRODUCTION


Producer	 Location	 Chemical (class)


Aldrich	 Milwaukee, WI	 2,4-Dichlorophenol (I)


Allied	 Buffalo, NY	 3-Amino-5-chloro-2-hydroxy-


benzenesulfonic acid (111)
Fumaric acid (11I)


Maleic acid (III)


1-Phenol-2-sulfonic acid,


formaldehyde condensate (III)


Phthalic anhydride (11I)


Chicago, IL	 Phthalic anhydride (III)


Frankford, PA	 Phthalic anhydride (Ill)


Ironton, OH	 Phthalic anhydride (III)


Moundsville, WV	 Fumaric acid (111)


Maleic acid (III)


Maleic anhydride (III)


Syracuse, NY	 o-Dichlorobenzene (111)


Am. Aniline	 Lock Haven, PA	 o-Anisidine (11I)


Blue Spruce	 Edison, NJ	 3,4-Dichloroaniline (111)


1,2-Dichloro-4-nitrobenzene (III)


Chem. Insecticide	 Metuchen, NJ	 3,4-Dichloroaniline (III)


1,2-Dichloro-4-nitrobenzene (III)


Chem. Products	 Cartersville, GA	 o-Dichlorobenzene (11I)


Chevron	 Richmond, CA	 Maleic anhydride (III)
Perth Amboy, NJ	 Phthalic anhydride (III)


Chris Craft	 Newark, NJ	 1,2,4-Trichlorobenzene (III)


Commonwealth Oil	 Penuelas, PR	 Phthalic anhydride (Ill)


Conoco	 Hebronville, MA	 Phthalic anhydride (111)


Dover	 Dover, OH	 o-Dichlorobenzene (III)


Hexachlorobenzene (III)
1,2,4,5-Tetrachlorobenzene (III)


Tetrachlorobisphenol-A (II)


Tetrachlorobisphenol-A (II)


1,2,4-Trichlorobenzene (11I)


Diamond Shamrock


Dow


Cedartown, GA


Midland, MI


Kalama, WA


1-Phenol-2-sulfonic acid,


formaldehyde condensate (III)


Phenol (111)*


2,4,6-Tribromophenol (I)


Benzaldehyde (III)


(continued)
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TABLE A5. (continued)


Producer


du Pont


Location Chemical (class


Deepwater, NJ 4-Chloro-2-nitrophenol (III)


o-Dichlorobenzene (III)


2-Nitro-p-cresol (III)


o-Nitrophenol (III)


Phthalic anhydride (III)


Chlorohydroquinone (II)


Chlorohydroquinone (II)


2,4,6-Tribromophenol (I)


o-Dichlorobenzene (III)


Tetrachlorophthalic anhydride
(Ill)


1,2,4,5-Tetrachlorobenzene (III)
1,2,4-Trichlorobenzene (III)
Phenol (111).
Phenol (III ►


2,4-Dinitrophenoxyethanol (Ill)
3,5-Dinitrosalicylic acid (III)
Hexachlorobenzene (Ill)
Picric acid (Ill)


3,5-Dinitrosalicylic acid (Ill)


Hexachlorobenzene (Ill)
Picric acid (Ill)


3,5-Dichlorosalicylic acid (III)


Phthalic anhydride (Ill)


Maleic anhydride (Ill)


2,6-Dibromo-4-nitrophenol (II)


3,4-Dichtoroaniline (III)


1 ,2-Dichloro-4-nitrobenzene (III)


Sodium picrate (III)


Eastern Chem.	 Pequannock, NJ


(Currently Eastern


Chem. Div of Guardian)


Eastman Kodak
	


Rochester, NY


Fritzsche
	


Clifton, NJ


W. R Grace
	


Fords, NJ


Guardian
	


Hauppauge, NY


Pequannock, NJ


Hooker
	


Niagara Falls, NY


Chlorohydroquinone (II)


2,4,6-Tribromophenol (I)


2,5-Dihydroxybenzenesulfonic


acid (Ill)


Maleic acid (Ill)


Benzaldehyde (III)


Phenyl ether (III)


North Tonawanda, NY


South Shore, KY


Hummel Chem
	


Newark, NJ


South Plainfield, NJ


Inmont
	


Carlstadt, NJ
(formerly


Interchemical Corp.)


Koppers
	


Chicago, IL


Cicero, IL


Martin Marietta
	


Sodyeco, NC


(continued)
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TABLE A5. (continued)


Producer
	


Location	 Chemical (class)


Monsanto	 Chocolate Bayou, TX	 Phthalic anhydride (III)
Sauget, IL	 3,4-Dichloroaniline (HI)


1,2-Dichloro-4-nitrobenzene (III)
o-Nitroanisole (III)


St. Louis, MO	 o-Anisidine (III)


o-Phenetidine (III)


Phthalic anhydride (III)


Morton Chem.


Nease Chem


Ringwood, IL


State College, PA


3,5-Diiodosalicylic acid (II)


2,5-Dihydroxybenzenesulfonic


acid (III)


2,5-Dihydroxybenzenesuifonic
acid and potassium salt (Ill)


Neville Chem.


Olin


Petro-Tex


Pfister


Santa Fe Springs, CA	 o-Dichlorobenzene (III)


1,2,4-Trichlorobenzene


East Alton, IL
	


2,4,6-Trinitroresorcinol (III)


McIntosh, AL
	


o-Dichlorobenzene (III)


Houston, TX	 Fumaric acid (III)


Maleic anhydride (III)


Newark, NJ
	


2-Chloro-1,4-diethoxy-5-


nitrobenzene (II)


5-Chloro-2,4-dimethoxyaniline


(II)


Reichhold
	


Azusa, CA
	


Phthalic anhydride (III)
Elizabeth, NJ
	


Phthalic anhydride (III)
Morris, IL
	


Fumaric acid (III)


Phthalic anhydride (III)


F. Ritter
	


Los Angeles, CA	 Benzaldehyde (III)


R.S.A.	 Ardsley, NY


Sherwin Williams	 St Bernard, OH


Sobin Chems.	 Newark, NJ


(currently International


Minerals and Chems.


Corp.)


Solvent Chem.	 Malden, MA


(continued)


3,5-Diiodosalicylic acid (II)


Pentabromophenol (I)


2,4,6-Tribromophenol (I)


2,6-Dibromo-4-nitrophenol (II)


4-Chloro-2-nitrophenol


(III)


Phthalic anhydride (III)


1,2,4-Trichlorobenzene (III)


o-Dichlorobenzene (III)


1,2,4,5-Tetrachlorobenzene (III)


1,2,4-Trichlorobenzene (III)
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TABLE A5. (continued)


Producer
	


Location	 Chemical (class)


Standard Chlorine
	


Kearny, NJ	 1,2,4-Trichlorobenzene (III)


Stauffer
	


Edison, NJ
	


Benzaldehyde (III)


Louisville, KY
	


Hexachlorobenzene (III)


Nixon, NJ
	


Benzaldehyde (III)


Stepan Chem.	 Fieldsboro, NJ	 Fumaric acid (Ill)


Millsdale, IL	 Phthalic anhydride (III)


Sterling Drug	 New York, NY	 1,2-Dihydroxy-3,5-disulfonic


acid, disodium salt (III)


Story Chem.	 Muskegan, MI	 3,4-Dichiorophenylisocyanate


(III)


Sun Chem.	 Chester, SC	 1,2,4-Trichlorobenzene (III)


Tenneco	 Fords, NJ	 3,4-Dichlorobenzotrifluoride (III)


Union Carbide	 Marietta, OH	 Phenol (III)*


Velsicol	 Chattanooga, TN	 Benzaldehyde (III)


St. Louis, MI Hexabromobenzene (III)


Pentabromophenol (I)


Tribromobenzene (III)


2,4,6-Tribromophenol (I)


Whittaker	 San Diego, CA	 Hexafluorobenzene (III)


Pentafluoroaniline (Ill)


Chloropentafluorobenzene (III)


Tetrafluoro-m-phenylenedia-


mine (III)


Witco	 Chicago, IL	 Phthalic anhydride (III)
Perth Amboy, NJ	 Phthalic anhydride (III)


From chlorobenzene.
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TABLE A6. PRODUCERS OF PESTICIDE CHEMICALS,
CLASSES I AND II


Chemical
	


Producer
	


Location


Class I


Bifenox
	


Mobil
	


Mt. Pleasant, TN


Chloranil
	


Arapahoe
	


Boulder, CO*


Uniroyal
	


Naugatuck, CT*


2,4-D and esters and salts	 Amchem


Chemical Insecticide


Corp.


Chempar


Diamond Shamrock


Dow


Fallek-Lankro


Guth Chem.


Imperial


Miller Chem
Monsanto


PBI-Gordon
Rhodia


Riverdale
Thompson Chem.


Thompson-Hayward


Transvaal
Woodbury


Ambler, PA


Fremont, CA
St. Joseph, MO


Metuchen, NJ*


Portland, OR*


Newark, NJ*


Midland, MI


Tuscaloosa, AL


Hillside, IL*


Shenandoah, IA


Whiteford, MD*
Sauget, IL*


Kansas City, KS
N. Kansas City, MO*


Portland, OR


St. Joseph, MO
St Paul, MN*


Chicago Hgts., IL
St. Louis, MO*


Kansas City, KS
Jacksonville, AR
Orlando, FL*


(continued)


Amchem


Rhodia


Velsicol


American Cyanamid


Ambler, PA


N. Kansas City, MO*
Portland, OR


St Joseph, MO
St Paul, MN*


Beaumont, TX


Chattanooga, TN*


Warners, NJ*


Charleston, SC*


Mt. Pleasant, TN*


Kansas City, KS


Ambler, PA*


Fremont, CA*


Linden, NJ*


St. Joseph, MO*


2,4-DB and salts


Dicamba


Dicapthon


Dichlofenthion
	


Mobile


Dimethylamine salt of dicamba PBI-Gordon


Disul sodium (sesone)	 Amchem
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TABLE A6. (continued)


Chemical
	


Producer
	


Location


2,4-DP


GAF
Union Carbide


Rhodia


Transvaal


Linden, NJ*


Institute and South
Charleston, WV*


Portland, OR


Jacksonville, AR


Erbon


Hexachlorophene


Isobac 20


Nitrofen


Dow


Givaudan


Givaudan


Rohm and Haas


Midland, MI*


Clifton, NJ


Clifton, NJ


Philadelphia, PA


Midland, MI


Hawthorne, NJ*


Sauget, IL


Tacoma, WA


Port Neches, TX*
Wichita, KS


Pentachlorophenol (PCP) and Dow


and salts	 Merck


Monsanto


Reichhold


Sonford Chemical


Vulcan Materials


Dow


Dow


Guth Chemical


Millmaster Onyx
Riverdale


Thompson-Hayward


Transvaal


Amchem


Chemical Insecticide


Corp
Chempar


Diamond Shamrock


Dow


Guth Chemical
Hercules


Millmaster Onyx
PBI-Gordon


Riverdale


Thompson Chemical


Thompson-Hayward


Transvaal


Midland, MI


Midland, MI


Hillside, IL*


Berkeley Hgts , NJ*
Chicago Hgts., IL


Kansas City, KS


Jacksonville, AR


Ambler, PA
Fremont, CA


St. Joseph, MO


Metuchen, NJ*


Portland, OR*


Newark, NJ*


Midland, MI
Hillside, IL*


Brunswick, GA*


Berkeley Hgts., NJ*


Kansas City, KS


Chicago Hgts., IL
St Louis, MO*


Kansas City, KS


Jacksonville, AR


Ronne!


Silvex and esters and salts


2,4,5-T and esters and salts


2,4,5-T and esters and salts
(continued)


2,3,4,6-Tetrachlorophenol	 Dow
	


Midland, MI
Sonford
	


Port Neches, TX*


(continued)
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TABLE A6. (continued)   


Chemical Producer Location   


2,4,5-Trichlorophenol


and salts


Chemical Insecticide


Corp.
Diamond Shamrock


Dow


GAF


Hercules


Hooker


N. Eastern Pharmacy


Transvaal


Dow


Monsanto


Reichhold


Amchem


Rhodia


Stauffer


Diamond Shamrock


Diamond Shamrock


Aceto
FMC
Uniroyal


Metuchen, NJ*


Newark, NJ*
Midland, MI


Linden, NJ*


Brunswick, GA*


Niagara Falls, NY*


Verona, MO*
Jacksonville, AR


Midland, MI


Sauget, IL


Tacoma, WA


Ambler, PA


Portland, OR


St. Joseph, MO


Cold Creek, AL*
Henderson, NV


Greens Bayou, TX


Greens Bayou, TX


Flushing, NY*
Middleport, NY


Naugatuck, CT*


2,4,6-Trichlorophenol


Class II


o-Benzyl-p-chlorophenol


Bromoxynil and esters


Carbophenothion


Chlorothalonil


DCPA


Dichlone


Dinitrobutylphenol,	 Dow
	


Midland, MI


ammonium salt


Blue Spruce


Amchem


Rhodia


Hooker


Prentiss


Diamond Shamrock


Dow


Fallek-Lankro


Guth Chemical


Monsanto


Rhodia


Bound Brook, NJ


Fremont, CA*


Portland, OR*


Niagara Falls, NY


Newark, NJ


Newark, NJ*


Midland, MI


Tuscaloosa, AL
Hillside, IL*


Nitro, WV*


Portland, OR


4,6-Dinitro-o-cresol and


sodium salt


loxynil


Lindane


MCPA and derivatives


(continued)
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TABLE A6. (continued)


Producer


Amchem


Dow
Monsanto


Rhodia


Cleary


Fallek-Lankro


Morton Chem.


PBI-Gordon


Rhodia


American Cyanamid


American Potash


Monsanto


Stauffer


Velsicol


Location


Ambler, PA


Fremont, CA


St. Joseph, MO
Midland, MI*
Sauget, IL*


Portland, OR


St. Joseph, MO


Somerset, NJ


Tuscaloosa, AL


Ringwood, IL*


Kansas City, KS


Portland, OR


St. Joseph, MO


Warners, NJ*


Hamilton, MS*


Los Angeles, CA*


Anniston, AL


Mt. Pleasant, TN*
Bayport, TX*


Sauget, IL*


Leland, MS
McIntosh, AL


Rochester, NY*


Lafayette, IN


Indianapolis, IN*


Lafayette, IN


Bound Brook, NJ
Helena, AR


Luling, LA*


Newark, NJ


Baltimore, MD*


Ambler, PA


Fremont, CA


St. Joseph, MO


Deepwater, NJ*


Fords, NJ*


Ambler, PA


Fremont, CA


St. Joseph, MO


Fords, NJ*


Ambler, PA


Raleigh, NC*


Chemical


MCPB


Mecoprop


Parathion


PCNB
	


Monsanto
Olin


Pipecolinopropyl-3,4-	 Eli Lilly


dichlorobenzoate


Piperalin	 Eli Lilly


Propanil	 Blue Spruce


Eagle River


Monsanto
Sobin Chemical


Tetradifon	 FMC


2,3,6-Trichlorobenzoic acid	 Amchem


du Pont


Tenneco


2,3,6-Trichlorophenyl acetic 	 Amchem


acid and sodium salt


Tenneco


Tniodobenzoic acid
	


Amchem


Mallinckrodt


No longer produced at this location


333







TABLE A7. ALPHABETICAL LIST OF PESTICIDE CHEMICAL PRODUCERS


Producer	 Location
	


Chemical (class)


Aceto Chem. Co., Inc. 	 Flushing, NY
	


Dichlone


Fremont, CA


Linden, NJ


St. Joseph, MO


2,4-D and esters and salts (I)


2,4-DB and salts (I)


Disul sodium (I)*


2,4,5-T and esters and salts (I)


Bromoxynil and esters (II)
MCPB (II)


2,3,6-Trichlorobenzoic acid and


salt (II)


Triiodobenzoic acid (II)


2,4-D and esters and salts (I)


Disul sodium (I)*


2,4,5-T and esters and salts (I)
loxynil (II)*


MCPB (II)*


2,3,6-Trichlorophenyl acetic


acid, sodium salt (II)


Disul sodium (I)*


2,4-D and esters and salts (I)
Disul sodium (I)*


2,4,5-T and esters and salts (I)


MCPB (II)


2,3,6-Trichlorobenzoic acid (II)
2,3,6-Trichlorophenyl acetic
acid, sodium salt (II)


Alco Standard Corp.


(see Miller Chem.)


Amchem Products, Inc. Ambler, PA


Brookside Av.


P.O. Box 33


Ambler, PA 19002


(Subsid. of Union


Carbide)


American Cyanamid Co


Berdan Av.
Wayne, NJ 07470


American Potash and


Chem. Corp.


Kerr-McGee Chem.


Corp.
Kerr-McGee Center


Oklahoma City, OK


73125


Arapahoe Chem. Div.


Syntex Corp.


3401 Hullview Av.


Palo Alto, CA 94304


Blue Spruce Co
Stirling, NJ 07980


. Warners, NJ


Hamilton, MS
Los Angeles, CA


Boulder, CO


Bound Brook, NJ


Dicapthon (I)*
Parathion (I ►


Parathion (II)*


Parathion (II)*


Chloranil (I)*


4,6-Dinitro-o-cresol and sodium


salt (II)


Propanil (II)


(continued)
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TABLE A7. (continued)


Producer
	


Location	 Chemical (class)


Chemical Insecticide	 Metuchen, NJ	 2,4-D and esters and salts (I)*
Corp.	 2,4,5-T and esters and salts (I)*


30 Whitman Av.	 2,4,5-Trichlorophenol (I)*


Metuchen, NJ 08840


(1971 address)


Chempar Chem. Co., 	 Portland, OR	 2,4-D and esters and salts (I)*


Inc.	 2,4,5-T and esters and salts (I)*


(address not available)


W A. Cleary
	


Somerset, NJ	 Mecoprop (II)
1049 Somerset St.


Somerset, NJ 08873


Dow Chemical U.S.A. 	 Midland, MI


Diamond Shamrock


Corp
1100 Superior Av.


Cleveland, OH 44114


E. I. du Pont de


Nemours and Co., Inc.


1007 Market St.
Wilmington, DE 19898


Chlorothalonil (II)


DCPA (II)


2,4-D and esters and salts (I)*


2,4,5-T and esters and


salts (I)*


2,4,5-Trichlorophenol and salts


(I)*
MCPA


2,4-D and esters and salts (I)


Dinitrobutylphenol ammonium
salt (II)


Erbon (I)*


MCPA and derivatives (II)
MCPB (II)*


Pentachlorophenol and salts (I)
Ronne! (I)


Silvex and esters and salts (I)
2,4,5-T and esters and salts (I)
2,4,5-Trichlorophenol (I)


2,4,6-Trichlorophenol (I)


Greens Bayou, TX


Newark, NJ


Deepwater, NJ	 2,3,6-Trichlorobenzoic acid and
salts (II)*


Eagle River Chemicals Helena, AR	 Propanil (II)
Co.


Helena, AR 72342


(Subsid. of Vertac, Inc.)


Eli Lilly and Co.	 Indianapolis, IN
740 S. Alabama St.	 Lafayette, IN


Indianapolis, IN 96206


(continued)


Piperalin (II)*


Pipecolinopropy1-3,4-dichloro-


benzoate (II)


Piperalin (II)
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TABLE A7. (continued)


Producer
	


Location
	


Chemical (class)


FMC Corp.
One Illinois Center


200 East Randolph Dr.


Chicago, IL 60601


Fallek-Lankro Corp.
P.O. Box H


Tuscaloosa, AL 35401


(Joint venture of Fallek


Chem Corp. and


Lankro Chem. Group


Ltd. [UK])


Baltimore, MD
Middleport, NY


Tuscaloosa, AL


Tetradifon (II)*


Dichlone (I)


2,4-D and esters and salts (I)


MCPA and derivatives (II)


Mecoprop (II)


GAF Corp.	 Linden
	


Disul sodium (I)*


140 West 51st St
	


2,4,5-Trichlorophenol and salts
New York, NY 10020


	
( 1 )*


Givaudan Corp.


100 Delawanna Av.


Clifton, NJ 07014


(Affiliate of


L. Givaudan and


Cie [Swazi)


Clifton, NJ Hexachlorophene (I)


Isobac 20 (I)


2,4-D and esters and salts (I)*


Silvex and esters and salts (I)*


2,4,5-T and esters and salts (I)*
MCPA (II)*


Guth Chemical Co


P.O. Box 302


Naperville, IL


Gulf Oil Corp.
(see Millmaster Onyx)


Hercules, Inc


910 Market St.


Wilmington, DE 19899


Hooker Chemical Corp.


1900 St. James Pl.


Houston, TX 77027


(Subsid. of Occidental


Petroleum Corp.)


Imperial, Inc.


West 6th and Grass


Streets


Shenandoah, IA


Mallinckrodt, Inc.


675 Brown Rd.


P.O. Box 5840


St. Louis, MO 63134


(continued)


Hillside, IL


Brunswick, GA


Niagara Falls, NY


Shenandoah, IA


Raleigh, NC


2,4,5-T and esters and salts (I)*


2,4,5-Trichlorophenol and salts


(1)*


2,4,5-Trichlorophenol and salts


(l)*
Lindane (II)


2,4-D and esters and salts (I)


Triiodobenzoic acid (II)*
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TABLE A7. (continued)


Producer
	


Location
	


Chemical (class)


Merck and Co., Inc. 	 Hawthorne, NJ
	


Pentachlorophenol and salts (I)*


126 East Lincoln Av.
Rahway, NJ 07065


Miller Chem. and Fertz. Whiteford, MD


Corp.
Subsid. of Alco


Standard Corp.
Valley Forge, PA 19481


Mil!master Onyx Group Berkeley Hgts., NJ


99 Park Av.
New York, NY 10016


(Part of Gulf Oil Corp.)


2,4-D and esters and salts (I)*


Silvex and esters and salts (I)*


2,4,5-T and esters and salts (I)*


Mobil Chem Co.


Phosphorus Div.


P.O. Box 26638


Richmond, VA 23261


(Div of Mobil Corp.)


Monsanto Co
800 North Lindbergh


Blvd.


St. Louis, MO 63166


Monsanto Co.


(continued)


Morton Chem. Co.
Div. of


Morton-Norwich


Products, Inc.
100 North Wacker Dr.


Chicago, IL 60606


Occidental Petroleum


Corp. (see Hooker)


Olin Corp.


120 Long Ridge Rd.


Stanford, CT 06904


Charleston, SC


Mt. Pleasant, TN


Anniston, AL


Luling, LA


Nitro, WV


Sauget, IL


Ringwood, IL


Leland, MS


McIntosh, AL


Rochester, NY


Dichlofenthion (I)*


Bifenox (I)


Dichlofenthion (I)*


Parathion (II)


Propanil (II)*


MCPA


2,4-D and esters and salts (I)*


Pentachlorophenol and salts (I)


o-Benzyl-p-chlorophenol (II)
MCPB (II)*
PCNB (II)*


Mecoprop


2,4,5-Trichlorophenol and salts


PCNB (II)


PCNB (II)


PCNB


North Eastern Pharma- Verona, MO


ceutical and Chem. Co.
P.O. Box 270
Stamford, CT 06904


(continued)
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TABLE A7. (continued)


Producer
	


Location
	


Chemical (class)


PBI-Gordon Corp.


300 South Third St


Kansas City, KS 66118


Kansas City, KS


Prentiss Drug and


Chem. Co., Inc.


363 Seventh Av.


New York, NY 10001


Newark, NJ


Reichhold Chem., Inc.


RCI Bldg.
White Plains, NY 10603


Tacoma, WA


Rhodia, Inc.


600 Madison Av.


New York, NY 10022


(Subsid. of Rhone-


Poulenc SA [France])


N. Kansas City, MO


Portland, OR


Rhodia, Inc, (continued)


St. Joseph, MO


St. Paul, MN


Riverdale Chem., Inc.


220 East 17th St.
Chicago Hgts., IL 60411


Chicago Hgts, IL


Sobin Chem., Inc.


International Minerals


and Chem. Corp.


IMC Plaza


Libertyville, IL 60048


Newark, NJ


Sonford Chem. Co.


Pure-Atlantic Hwy.


Port Neches, TX 77651


Port Neches, TX


Stauffer Chem Co.


Westport, CT 06880


Cold Creek, AL


Henderson, NV


Mt. Pleasant, TN


Dimethylamine salt of dicamba (I)


2,4,5-T and esters and salts (I)


Mecoprop (II)


Lindone (II)


Pentachlorophenol and salts (I)


o-Benzyl-p-chlorophenol (II)


2,4-D Or


2,4-DB (I).
loxynil


2,4-D (I)


2,4-DB (I)


2,4-DP (I)


Bromoxynil and esters (II)


MCPA and derivatives (II)
MCPB (II)


Mecoprop (II)
2,4-D and esters and salts (I)


2,4-DB and salts (I)


Bromoxynil and esters (II)


MCPA and derivatives (II)
MCPB (II)


Mecoprop (II)


2,4-0 and esters and salts (I)*
2,4-DB (I)*


2,4-0 and esters and salts (I)


Silvex and esters and salts (I)
2,4,5-T and esters and salts (I)


Propanil


Pentachlorophenol and salts Or


2,3,4,6-Tetrachlorophenol (I)*


Carbophenothion


Carbophenothion (II)


Parathion (II)*


(continued)
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TABLE A7. (continued)


Producer	 Location
	


Chemical (class)


Syntex Corp.
(see Arapahoe)


Tenneco Chems. Co.
Park 80 Plaza West


Saddle Brook, NJ 07662


(Part of Tenneco, Inc.)


Fords, NJ 2,3,6-Trichlorobenzoic acid and


salts (II)*


(2,3,6-Trichlorophenyl)


acetic acid and sodium salt (II)*


Thompson Chems. Corp. St. Louis, MO


3028 Locust St.


St. Louis, MO 63103


Thompson-Hayward	 Kansas City, KS


Chem. Co


5200 Speaker Rd.
P.O. Box 2383


Kansas City, KS 66110


(Subsid. of North
American Philips Corp.)


2,4-D and esters and salts (I)*


2,4,5-T and esters and salts (I)*


2,4-D and esters and salts (I)


Silvex and esters and salts (I)


2,4,5-T and esters and salts (I)


Transvaal, Inc.


Marshall Rd.


P.O. Box 69


Jacksonville, AR 72076


(Subsid. of Vertac, Inc.)


Union Carbide Corp.


270 Park Av.


New York, NY 10017


(see also Alchem)


Uniroyal, Inc.


1230 Av. of the
Americas


New York, NY 10020


Velsicol Chem Corp.


341 East Ohio St.
Chicago, IL 60611


(Subsid of Northwest


Industries, Inc.)


Vertac, Inc.


(see Transvaal and


Eagle River)


Vulcan Materials Co.


P O. Box


Birmingham, AL 35223


(continued)


Jacksonville, AR


Institute and South


Charleston, WV


Naugatuck, CT


Bayport, TX


Beaumont, TX


Wichita, KS


2,4-D and esters and salts (I)
2,4-DP (I)
Silvex and esters and salts (I)


2,4,5-T and esters and salts (I)


2,3,4,6-Tetrachlorophenol (I)


2,4,5-Trichlorophenol and


salts (I)


Disul sodium (I)*


Chloranil (I)*


Dichlone (II)*


Parathion (II)*
Dicamba (I)


Pentachlorophenol and salts (I)
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TABLE A7. (continued)


Producer
	


Location	 Chemical (class)


Woodbury Chems.


Subsid of


Comutrix Corp


8373 N.E. 2nd Av.
Miami, FL 33138


Orlando, FL	 2,4-D and esters and salts (I)


No longer produced at this location.
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TABLE A8. FORMER PESTICIDE PRODUCTION LOCATIONS


Producer	 Location	 Chemical (class)


Aceto	 Flushing, NY	 Dichlone (11)


Amchem	 Ambler, PA	 Disul sodium (I)
2,3,6-Trichlorobenzoic acid and


salts (II)


Fremont, CA	 Disul sodium (I)


loxynil (II)


MCPB (II)


Linden, NJ	 Disul sodium (I)


St. Joseph, MO	 Disul sodium (I)


American Cyanamid	 Warners, NJ
	


Dicapthon (I)


Parathion (II)


American Potash
	


Hamilton, MS	 Parathion (II)


Arapahoe
	


Boulder, CO	 Chloranil (I)


Chem. Insecticide Corp Metuchen, NJ
	


2,4-D and esters and salts (I)


2,4,5-T and esters and salts (I)


2,4,5-Trichlorophenol and salts


(I)


Chempar
	


Portland, OR	 2,4-D and esters and salts (I)
2,4,5-T and esters and salts (I)


Diamond Shamrock	 Newark, NJ


Dow	 Midland, MI


du Pont	 Deepwater, NJ


Eli Lilly	 Indianapolis, IN


2,4,5-T and esters and salts (I)


2,4,5-Trichlorophenol and salts


(I)
MCPA (II)


Erbon (I)


MCPB (11)


2,3,6-Trichlorobenzoic acid and


salts (II)


Piperalin (II)


FMC
	


Baltimore, MD	 Tetradifon (II)


GAF	 Linden, NJ	 Disul sodium (I)


2,4,5-Trichlorophenol and salts
(I)


Guth Chem.	 Hillside, IL
	


2,4-D and esters and salts (I)


Silvex and esters and salts (I)


2,4,5-T and esters and salts (I)
MCPA (II)


Hercules	 Brunswick, GA	 2,4,5-T and esters and salts (I)
2,4,5-Trichlorophenol and salts


(I)
(continued)
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TABLE A8. (continued)


Producer
	


Location	 Chemical (class)


Hooker
	


Niagara Falls, NY	 2,4,5-Trichlorophenol and salts


(I)


Mallinckrodt
	


Raleigh, NC	 Trirodobenzoic acid (II)


Merck	 Hawthorne, NJ
	


Pentachlorophenol and salts (I)


Miller Chem.	 Whiteford, MD
	


2,4-D and esters and salts (I)


Millmaster Onyx
	


Berkeley Hgts., NJ	 Silvex and esters and salts (I)


2,4,5-T and esters and salts (I)


Mobil	 Charleston, SC	 Dichlorofenthion (I)


Monsanto Luling, LA


Nitro, WV


Sauget, IL


Propanil (II)
MCPA (II)


2,4-D and esters and salts (I)


MCPB (II)


PCNB (II)


Ringwood, IL	 Mecoprop (I)


Verona, MO	 2,4,5-Trichlorophenol and salts


(I)


Rochester, NY	 PCNB (II)


N. Kansas City, MO	 2,4-D and esters and salts (I)
2,4-DB and salts (I)


Morton


N Eastern Pharm


Olin


Rhodia


Portland, OR
	


loxynil (II)
St. Paul, MN
	


2,4-D and esters and salts (I)
2,4-DB and salts (I)


Sobin Chem	 Newark, NJ	 Propanil (II)


Sonford	 Port Neches, TX	 Pentachlorophenol and salts (I)
2,3,4,6-Tetrachlorophenol (I)


Stauffer	 Cold Creek, AL	 Carbophenothion (II)


Tenneco	 Fords, NJ	 2,3,6-Trichlorobenzoic acid and


salts (II)


(2,3,6-Trichlorophenyl) acetic


acid (II)


Thompson Chem.	 St Louis, MO	 2,4-D and esters and salts (I)


2,4,5-T and esters and salts (I)


Union Carbide	 Institute and	 Disul sodium (I)


South Charleston, WV


Uniroyal	 Naugatuck, CT	 Chloranil (I)


Dichlone (II)


(continued)
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TABLE A8. (continued)


Producer	 Location	 Chemical (class)


Velsicol	 Bayport, TX	 Parathion (II)
Chattanooga, TN	 Dicamba (I)


Woodbury	 Orlando, FL	 2,4-D and esters and salts (I)
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APPENDIX B


LITERATURE REVIEW


This appendix is a compilation of references on dioxin analysis categorized by
sample matrix. The categories are given below:


Air	 Hexachlorobenzene
Biological tissue	 Insecticides
Blood	 Milk or cream
Commercial chlorophenols	 Plant material
Fats or oils	 Soil
Fish and crustaceans 	 Urine
Flue gas	 Water
Fly ash	 Wipe samples
Grain	 Wood
Herbicide formulations


Air—


Oswald, E. 1979. Toxicology Research Projects Directory, Vol. 4, Iss. 7.
Biological Tissue—


Baughman, R., and M. Meselson. 1973. Environmental Health Perspectives, 5:27.
Bradlaw, J.A., et al. 1975. Proceedings of Society of Toxicology Meeting, Wil-


liamsburg, VA, March.
Freudenthal, J. 1978. In: Dioxin—Toxicological and Chemical Aspects, F. Cat-


tabeni, A. Cavallaro, and G. Galli, eds., SP Medical and Scientific Books, NY,
pp. 43-50.


Hass, J.R., et al. 1978. Anal. Chem. Vol. 50.
McKinney, J.D. 1978. In: Chlorinated Phenoxy Acids and Their Dioxins. Ecol.


Bull., 27:53-66.
O'Keefe, P.W. 1978. In: Dioxin—Toxicological and Chemical Aspects. F. Cat-


tabeni, A. Cavallaro, and G. Galli, eds., SP Medical and Scientific Books, NY,
pp. 59-78.


Oswald, E. 1979. Toxicology Research Projects Directory, Vol. 4, Iss. 7.
Rose, J.Q., et al. 1976. Toxicol. Appl. Pharmacol., 36:209.
Shadoff, L.A., and R.A. Hummel. 1978. Biomed Mass Spectrom, 5(1):7-13, Jan-


uary.
Tiernan, T.O. 1976. EPA Contract No. 68-01-1959. December.
Woolson, E.A., R.F. Thomas, and P.D.J. Ensor. 1972. J. Agric. Food Chem.,


20:351.
Woolson, E.A., et al. 1973. Advanced Chemistry Series.
Young, A.L. 1974. Report No. AFATL-TR-74-12, Air Force Armament Labor-


atory, Eglin Air Force Base, FL.
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Blood-
Hummel, R.A. 1977. J. Agric. Food Chem., 25:1049-1053.
Oswald, E. 1979. Toxicology Research Projects Directory, Vol. 4, Iss. 7.
Commercial Chlorophenols-
Blaser, W.W., et al. 1976. Anal. Chem., 48:984.
Buser, J.R. 1975. J. Chromatography, 107:295.
Buser, J.R., and H.P. Bosshardt. 1976. Journal of the AOAC, 59:562.
Crummett, W.B., and R.H. Stehl. 1973. Environmental Health Perspectives, 5:15.
Firestone, D., et al. 1972. Journal of AOAC, 55:85.
Higginbotham, G.R., et al. 1968. Nature (London), 220:702.
Lamberton, J., et al. 1979. J. Amer. Ind. Hyg. Assoc., 40:816-822.
Langer, H.G., et al. 1971. 162d Meeting, ACS, Washington, DC, Pest. Sec., No. 83.
Micure, J.P., et al. 1977. J. Chromatogr. Sci., 7:275.
Pfeiffer, C. 1976. J. Chromatogr. Sci., 14:386.
Pfeiffer, C.D.,T.J. Nestrick, and C.W. Kocher. 1978. Anal. Chem., 6:800.
Fats or Oils-
Campbell, T.C., and L. Friedman. 1966. Journal of the AOAC, 49:824.
Firestone, D. 1976. Journal of the AOAC, 59:323-325.
Firestone, D. 1977. Journal of the AOAC, 60:354-356.
Higginbotham, G.R., et al. 1967. Journal of the AOAC, 50:874.
Horwitz, W., ed. 1975. Official Methods of Analysis of the Association of Official


Analytical Chemists, Association of Official Analytical Chemists, Washington,
DC, 12th ed., Sect. 28.118, pp. 511-512.


Hummel, R.A. 1977. J. Agric. Food Chem., 25:1049-1053.
Kocher, C.W., et al. 1978. Bulletin of Environmental Contamination and Toxi-


cology, 19:229.
O'Keefe, P.W., M.S. Meselson, and R.W. Baughman. 1978. Journal of the AOAC,


61:621-626.
Ress, J.R., G.R. Higginbotham, and D. Firestone. 1970. Journal of the AOAC,


53:628-634.
Shadoff, L.A., et al. 1977. Annali di Chimica, 67:583.
Shadoff, L.A., and R.A. Hummel. 1978. Bio. Mass Spec., 5:7.
Williams, D.T., and B.J. Blanchfield. 1971. Journal of the AOAC, 54:1429-1431.
Williams, D.T., and B.J. Blanchfield. 1972. Journal of the AOAC, 55:93-95.
Williams, D.T., and B.J. Blanchfield. 1972. Journal of the AOAC, 55:1358-1359.
Fish and Crustaceans-
Baughman, R.W., and M. Meselson. 1973. 166th Nat. Meeting, ACS, Chicago,


Abstract Pest., 55.
Baughman, R.W., and M. Meselson. 1973. Environmental Health Perspectives,


Expt. 5:27-35.
Baughman, R.W. 1974. Ph.D. Thesis, Harvard University, Cambridge, MA.
Fukuhara, K., et al. 1975. J. of Hyg. Chem., 21:318.
Gross, M.L. 1978. Personal communication. November.
Lamparski, L.L., T.J. Nestrick, and R.H. Stehl. Anal. Chem., 51(9):1453-1458.
Shadoff, L.A., and R.A. Hummel. 1975. 170th Nat. Am. Chem. Soc. Meeting,


Chicago, Ab. Anal., Vol. 80.
Shadoff, L.A., et al. Bull. Environ. Contam. Toxicol. In press.
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Flue Gas-
Frigerio, A., and M.C. Tagliabue. Impianti Incenerimento Rifuite Solidi: Prelievo,


Anal. Controllo Effluenti, [cony.]; 59-71.
Fly Ash-
Buser, H.R., H.P. Bosshardt, and C. Rappe. 1978. Chemosphere, 2:165.
Grain-
Hummel, R.A. 1977. J. Agric. Food Chem., 25:1053-1099.
Isensee, A.R., and G.E. Jones. 1971. J. Agric. Food Chem., 19:1210.
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INDEX
adrenaline, as natural dioxin precursor, 122
air, dioxin analysis of, 344
aminophenols, dioxins formed from, 121


bifenox, 63
reaction mechanism, 68


bioaccumulation of dioxins, 247-255
bioconcentration of dioxins, 247-255
biodegradation of dioxins, 230-233
biological methods of dioxin disposal:


micropit disposal, 269-270
soil conditioning, 268
wastewater treatment systems, 268-269


biological properties of dioxins, 189
biological tissue, dioxin analysis of, 344
biological transport of dioxins, 247-256
biomagnification of dioxins, 247-255
bithionol:


dioxins in, 108
manufacture, 108


blood, dioxins analysis of, 345
brominated phenols, 118-119


dioxins in, 119
manufacture, 118-119


4-bromo-2,5-dichlorophenol, reaction
mechanism, 44


capsaicin, as natural dioxin precursor, 122
carcinogenicity of dioxins, 227-229


of 2,3,7,8-TCDD, 216
catechol, as natural dioxin precursor, 122
chemical methods of dioxin disposal:


catalytic dechlorination, 267
chlorinolysis and chlorolysis, 266-267
chloroiodide degradation, 266
ozonolysis, 264-266
wet air oxidation, 266


chloracne, defined, 209
chloraml, reaction mechanism, 73
2-chloro-4-fluorophenol, reaction mechanism


45
chlorophenols and derivatives:


combustion of, and dioxin formation, 124,
130


commercial, dioxin analysis of, 345
manufacture, 81-86
producers, 86-88
production wastes, dioxins in, 112
as sources of dioxins, 78-112


colchine, as natural dioxin precursor, 123
combustion, formation of dioxins during,


121-128
combustion residues, dioxins in, 124-128, 13


178
cream, dioxin analysis of, 346
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crustaceans, dioxin analysis of, 345
cytotoxicity of 2,3,7,8-TCDD, 221-222


2,4-D, 63
chemical formula, 92
as component of Herbicide Orange, 92
dioxins in, 55, 58, 94
human exposure, 174
manufacture, 93
producers, 94
reaction mechanism, 64
See also Herbicide Orange


2,4-DB, 63	 '
dioxins in, 94
manufacture, 93-94
producers, 94
reaction mechanism, 65


decabromophenoxybenzene, reaction
mechanism, 46


2,4-DEP, 92, 94
dermatologic effects of 2,3,7,8-TCDD, 209-


210
detection of dioxins. See TCDD, detection
developmental effects of 2,3,7,8-TCDD,


214-216
2,4-dibromophenol, reaction mechanism, 47
dicamba, 63


dioxins in, 110-111
manufacture, 110-ll
reaction mechanism, 70


dicapthon, reaction mechanism, 67
dichlofenthion, 63


reaction mechanism, 67
2,3-dichlorophenol, reaction mechanism, 48
2,4-dichlorophenol, reaction mechanism, 49
2,5-dichlorophenol, reaction mechanism, 50
2,6-dichlorophenol, reaction mechanism , 51
3,4-dichlorophenol, reaction mechanism, 52


, 2,4-dichlorophenoxyacetic acid. See 2,4-D
4-(2,4-dichlorophenoxy)butyric acid.


See 2,4-DB
tris [2-(2,4-dichlorophenoxy)ethyl] phosphite.


See 2,4-DEP
2-(2,4-dichlorophenoxy) propionic acid.


See 2,4-DP
0-(2,4-dichlorophenyl) 0-methyl isopropyl-


phosphoramidothioate See DM PA
dioxin analysis in specific samples.


air, 344
biological tissue, 344
blood, 345


0, commercial chlorophenols, 345
fats or oils, 345
fish and crustaceans, 345







flue gas, 346
grain, 346
herbicide formulations, 346
hexachlorobenzene, 346
insecticides, 346
milk or cream, 346
plant material, 347
soil, 347
urine, 347
water, 347
wipe samples, 347
wood, 347


dioxin reaction, basic, 6
dioxins:


accumulation in plants, 255-256
bioaccumulation, 247-255
bioconcentration, 247-255
biodegradation, 230-233
biological properties, 189
biological transport, 247-256
biomagnification, 247-255
in bithionol, 108
in brominated phenols, 119
carcinogenicity, 227-229
in chlorophenols and derivatives, 78-112
in chlorophenol production wastes, 112
in combustion residues, 124-128, 130, 178
comparative lethal doses, 202-205
in 2,4-D, 55, 58, 93
in 2,4-DB, 94
detection. See TCDD, detection
disposal. See biological methods of dioxin


disposal; chemical methods of dioxin
disposal; disposal or destruction of
dioxins; physical methods of dioxin
disposal
DMPA, 55, 96


in erbon, 55, 58, 62, 102-103
exposure. See exposure to dioxins


formation, 3-36
from aminophenols, 121
in chlorophenol manufacture, 84
from combustion, 121-128
from combustion of chlorophenols, 124,


130
from Irgasan DP 300, I 1 1
from O-nitrophenol, 120
from predioxins, 10, 35


genotoxicity, 216-222
gross and histopathologies caused by,


197-200
in hexachlorobenzene, 112, 116-118
in hexachlorophene, 105-106
laboratory preparation, 12-36
mutagenicity, 218-221, 229
organic chemicals as sources, 37-54
in pentachlorophenol, 84, 86
in pesticides, 55-77
photodegradation, 233-241
physical transport:


in air, 247
in soil, 241-246
in water, 246-247


in plastic, 128
precursors, 5-6


natural, 122-123
production for research purposes, 128-130
in ronnel, 55, 61, 104
in sesin, 109


sesone, 55, 58, 62, 101-102
in silvex, 55, 58, 60, 101-102
structure, 3
in 2,4,5-1, 55, 58, 97
in 2,4,5-TCP, 89-91
in tetradifon, 55
in triclofenol piperazine, 110
toxicity, 187, 207
in wastewater, 172-173
See also TCDD; 2,3,7,8-TCDD


disposal or destruction of dioxins, 112
catalytic dechlorination, 267
chlorinolysis and chlorolysis, 266-267
chloroiodide degradation, 266
concentration, 260-263
by incineration, 258-260
micropit disposal, 269-270
microwave plasma, 260
molten-salt combustion, 259 260
ozonolysis, 264-266
photolysis, 263-264
radiolysis, 264
soil conditioning, 268
wastewater treatment systems, 268-269
wet air oxidation, 266


DM PA
dioxins in, 55, 96
producers, 96-97
structure, 96


DMSO, 27
2,4-DP, 63, 92


reaction mechanism, 66
drosophyllin A, as natural dioxin precursor,


123


embryotoxicity of 2,3,7,8-TCDD, 215-216
endocrine effects of 2,3,7,8-TCDD, 210-211
enzyme effects of 2,3,7,8-TCDD, 193-195
epidemiology of dioxin exposure, 223-229
erbon, 63


dioxins in, 55, 58, 62, 102-103
manufacture, 102-103
reaction mechanism, 62


eugenol, as natural dioxin precursor, 122
exposure to dioxins:


in chemical laboratories, 185-186, 223-224
from combustion residues, 178
epidemiology, 223-229
from foods, 175-178
from herbicide applications, 173-175
human, 223-229
from industrial accidents, 168-170, 224-226
occupational, 180-186
from pesticides, 178-179
public, 168-179
in related chemical industries, 183-185
from transportation accidents, 173
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from waste handling, 170-173, 224-225
in water supplies, 178


fats, dioxin analysis of, 345


fetotoxicity of 2,3,7,8-TCDD, 215-216,
226-227


fish, dioxin analysis of, 345
flue gas, dioxin analysis of, 346
foods, dioxins in, 175-178
fomecins, as natural dioxin precursors, 123


gas chromatography, principles of, 134-135
gas chromatography-mass spectrometry, used


in detection of dioxins, 140-167
gastrointestinal effects of 2,3,7,8-TCDD,


213-214
genotoxicity of dioxins, 216-222
glaucine, as natural dioxin precursor, 123


grain, dioxin analysis of, 346


gross and histopathologies caused by dioxins,
197-200


guaiacol, as natural dioxin precursor, 122


hematologic effects of 2,3,7,8-TCDD, 213


hepatic effects of 2,3,7,8-TCDD, 210
herbicide applications, exposure to dioxins


from, 173-175


herbicide formulations, dioxin analysis of, 346
Herbicide Orange (Agent Orange):


composition of, 92, 98
concentration in soil, 241-243
disposal, 248, 258-260, 263
exposure of military personnel, 185
health effects, 174, 226


hexachlorobenzene, 112-118


dioxin analysis of, 346
dioxins in, 112, 116-118
manufacture, 117-118
uses, 116-117


hexachlorophene:
dioxins in, 105-106
human exposures, 179, 226
manufacture, 105-106
reaction mechanism, 74
uses, 105


4-hydroxy-3-methoxymandelic acid, as
natural dioxin precursor, 123


1CMESA industrial accident. See Seveso
industrial accident


immunologic effects of 2,3,7,8-TCDD,
211-213


incineration, as disposal method for
hazardous wastes, 258-260


industrial accidents, exposure to dioxins
from, 168-170, 224-226


insecticides, dioxin analysis of, 346
Irgasan (TCS), I 1 1


B5200, I 1 1
DP-300, formation of dioxins from, III


isopredioxin, defined, 8


lethal doses, comparative, for various
dibenzo-p-dioxins, 202-205


lipids, effects of 2,3,7,8-TCDD on, 195-196


mass spectrometry, principles, 135-138


metabolism of 2,3,7,8-TCDD, 188-196
microwave-plasma destruction of hazardous


wastes, 260
milk, dioxin analysis of, 346
molten-salt combustion, 259-260
mutagenicity of dioxins, 218-221, 229


naturally occurring dioxin precursors,
combustion of, 122-123, 131


neuropsychiatric effects of 2,3,7,8-TCDD, 214


NIOSH, 180
nitrofen, 63


reaction mechanism, 69
O-nitrophenol, dioxin formation from, 120


oils, dioxin analysis of, 345
organic chemicals:


Class I, 37
Class II, 37
Class III, 37
as sources of dioxins, 37-54


pathophysiology of 2,3,7,8-TCDD toxicity,


222
pentabromophenol, reaction mechanism, 53


pentachlorophenol, 9-11, 63
dioxins in, 84, 86


human exposure, 179, 183, 224
reaction mechanism (via hexachloroben-


zene), 72
reaction mechanism (via phenol), 71
uses, 78, 81


pesticides:


Class I, 55-56
Class II, 55-57
dioxin exposures from, 178-179
as sources of dioxins, 55-77, 87, 97-111


pharmacokinetics and tissue distribution of
2,3,7,8-TCDD, 189-192


photodegradation of dioxins, 233-241
physical methods of dioxin disposal:


concentration, 260-263
photolysis, 263-264
radiolysis, 264


physical transport of dioxins:
in air, 247
in soil, 241-246
in water, 246-247


plant material, dioxin analysis of, 347
plants, accumulation of dioxins in, 255-256
porphyria cutanea tarda (PCT), defined, 209
predioxin, 6, 35-36


defined, 6


renal effects of 2,3,7,8-TCDD, 210


reserpine, as natural dioxin precursor, 123
ronnel, 103


dioxins in, 55, 61, 104
manufacture, 104-105
reaction mechanism, 61


safrole, as natural dioxin precursor, 122
salicylic acid, 120-121


dioxins in, 120


manufacture, 120
producers, 121
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sesin:	 effects on lipids, 195-196
dioxins in, 109	 embryotoxicity, 215-216
manufacture, 109	 endocrine effects, 210-211


sesone, 63	 enzyme effects, 193-195
dioxins in, 55, 58, 62, 94-95	 fetotoxicity, 215-216
manufacture, 94-95	 gastrointestinal effects, 213-214
reaction mechanism, 62 	 hematologic effects, 213


Seveso industrial accident: 	 hepatic effects, 210
concentration of dioxins in milk following, 	 human exposure, 195-196


251	 immunologic effects, 211-213
concentration of dioxins in soil following, 244 neuropsychiatric effects, 214
concentration of dioxins in wildlife following, pathophysiology of toxicity, 222


248	 renal effects, 210
decontamination, 259	 structure, 4
degradation of dioxins in soil, 232 	 teratogenicity, 214-215
description of events, 168-170	 See also dioxins; TCDD
health effects following, 225-226, 229 	 2,4,5-TCP:


silvex:	 dioxins in, 89, 91
dioxins in, 55, 58, 60, 101-102 	 human exposure, 170-173, 180-183, 185,
human and animal exposure, 174	 226-227
manufacture, 101-102	 manufacture, 88-91
producers, 101	 production, 91-92
reaction mechanism, 60 	 reaction mechanism, 59


Smiles rearrangement, 10, 35 	 uses, 88
defined, 10	 teratogenicity of dioxins, 214-215, 226-227


soil, dioxin analysis of, 347 	 2,3,4,6-tetrachlorophenol, 63


2,4,5-T:	 reaction mechanism, 75


as component of Herbicide Orange, 97 	 tetradifon, dioxins in, 55


dioxins in, 55, 58, 97	 transportation accidents, exposure to dioxins
human and animal exposure, 174-175, 	 from, 173


223-224, 226-227	 transport of dioxins. See physical transport of
manufacture, 97-100	 dioxins
producers, 100	 2,4,6-tribromophenol, reaction mechanism, 54
reaction mechanism, 59 	 2,4,5-trichlorophenol. See 2,4,5-TCP


TCDD, detection:	 2,4,5-trichlorophenoxyacetic acid. See 2,4,5-T
analytical methods, 139-141	 triclofenol piperazine.
by distillation, 133	 dioxins in, 110
by gas chromatography-mass spectrometry, manufacture, 110


140-167	 urine, dioxin analysis of, 347
by mass spectrometry, 133-167	 urushiol, as natural dioxin precursor, 122
by PX2I powdered charcoal, 133


vanillin, as natural dioxin precursor, 122by resin sorption, 133
Viet Nam, exposure to dioxins of militaryby thin-layer chromatography, 133


2,3,7,8-TCDD:	 personnel. See Herbicide Orange


acute toxicity, 201-208	 waste handling, exposure to dioxins through,
aquatic toxicity, 205-206 	 170-173, 224-225
carcinogenicity, 216	 wastewater, dioxins in, 172-173
chronic toxicity, 208-214 	 water, dioxin analysis of, 347
cytotoxicity, 221-222	 water supplies, dioxins in, 178
dermatologic effects, 209-210	 wipe samples, dioxin analysis of, 347
developmental effects, 214-216 	 wood, dioxin analysis of, 347
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           IN THE UNITED STATES DISTRICT COURT


          FOR THE NORTHERN DISTRICT OF ILLINOIS


                    EASTERN DIVISION


EMHART INDUSTRIES, INCORPORATED,   )
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Cook County, Illinois, at 10:00 a.m. on the 22nd day of


October, 2008.
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1     MR. PIROZZOLO:  We had a stipulation.


2     MR. PELOSO:  Yes.  Let the record reflect -- this is


3 John Peloso for New England Container -- that Counsel


4 have conferred and agreed that all objections except as


5 to form are preserved to the time of trial including the


6 preservation of motions to strike.


7          And I believe that takes care of the


8 stipulations.


9


10                      (WITNESS SWORN)


11


12                   VINCENT J. BUONANNO,


13 called as a witness herein, having been first duly sworn,


14 was examined and testified as follows:


15                        EXAMINATION


16                      by Mr. Pirozzolo:


17     Q   Mr. Buonanno, would you state your name and


18 address, please, for the record.


19     A   Vincent J. Buonanno.  1405 North Dearborn


20 Parkway, Chicago, 60610.


21     Q   Mr. Buonanno, my name is Jack Pirozzolo, I


22 represent Emhart in litigation between Emhart and NECC


23 and related litigation between Emhart and two insurers


24 of NECC, Travelers and Providence Washington.  I believe
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1 Tr avel er s i s  t he successor  t o Aet na.


2          I n t hi s deposi t i on I  wi l l  ask you a number  of


3 quest i ons t hat  ar e i nt ended t o el i c i t  i nf or mat i on


4 per t i nent  t o our  l i t i gat i on.   I f ,  f or  some r eason,  you


5 don' t  under st and my quest i on or  my quest i on i s a


6 quest i on t hat  you don' t  f eel  you can answer  as posed,


7 l et  me know and I  wi l l  r ephr ase or  r ef r ame t he quest i on


8 or  expl ai n i t  i n a way t hat  wi l l  f aci l i t at e your


9 pr ovi di ng an accur at e answer .


10          Occasi onal l y  i n a deposi t i on,  I  may not  know


11 when you' ve compl et ed your  answer  and may begi n a second


12 quest i on or  an addi t i onal  quest i on bef or e you f i ni sh.   I


13 never  i nt end t o cut  of f  your  answer ,  so i f  i nadver t ent l y


14 I  do t hat  j ust  l et  me know,  because I  do want  you t o


15 gi ve f ul l  and compl et e t est i mony and a compl et e answer


16 t o what ever  quest i ons I  ask and I  assume my br ot her  asks


17 as wel l .


18     MR.  PELOSO:   I f  I  may i nt er j ect ,  Mr .  Buonanno,


19 dur i ng t he deposi t i on i f  Mr .  Pi r ozzol o asks a quest i on,


20 I  mi ght  l odge an obj ect i on,  i t ' s  j ust  r eal l y  f or  l at er


21 pur poses,  f eel  f r ee t o go ahead and answer  t he quest i on.


22 But  usual l y  i t  wor ks i deal l y  i f  he asks t he quest i on,


23 you al l ow a hal f  a second,  I  mi ght  obj ect  and t hen you


24 can r espond.
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1     MR. PIROZZOLO:  I have one extra copy of most of the


2 things we're using, so if you could share with


3 Mr. Buonanno.


4     MS. CORNELL:  No problem.


5


6               (Buonanno Exhibit 1 marked.)


7


8     MR. PIROZZOLO:  Q   We have already marked


9 Exhibit 1, Mr. Buonanno, and I'm passing that over to


10 you.


11     A   Any problem about my taking notes about today?


12     Q   No problem at all.


13          Mr. Buonanno, can you give us your current


14 business affiliation.


15     A   I'm chief executive officer of Tempel Steel


16 Company, a Chicago manufacturer.


17     Q   And for how long have you held that position?


18     A   Eighteen and a half years.


19     Q   And what is the business of that company?


20     A   Precision stamping of metal parts for the


21 electrical industry.


22     Q   Just so the record is clear, we have two people


23 on the phone who are listening in on the deposition, one


24 is Laura Brust who is working with Emhart on this case.
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1          And the other, John, is?


2     MR. PELOSO:  Sarah Martin from my firm who is also


3 working for NECC.


4     MR. PIROZZOLO:  Q   Would you start with your


5 education and provide us a summary of your educational


6 and business experience.


7     A   I'm a college graduate of the 1966 year from


8 Brown University in Providence.  And I've been in


9 business since, after a brief military period in 1966,


10 I've been in business since 1967 until now.  So I've


11 been involved in industrial businesses, two of them in


12 my life, New England Container and Tempel Steel on a


13 full-time basis.


14     Q   Would you give us the positions you held and the


15 type of work you did with New England Container from


16 your earliest association with that company through your


17 last association with that company.


18     A   Beginning in 1967, I joined as a salesman for


19 New England Container.  And it was a family-owned


20 enterprise.  And I remained in sales and planning, I


21 think, until about -- until about 19 -- 1980.  Somewhere


22 perhaps in the 1970s, I became vice president.


23          We relocated from our Centredale premises to a


24 new plant in approximately 1968 -- 1967, 1968.  We
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1 remained there through the rest of the full-time years


2 that I was in business, and I stayed until 1990, at


3 which the company, I remained CEO of it until its sale


4 in 1998, I believe.  But I moved my primary work to


5 Tempel Steel Company in 1990.  So I had involvement in


6 both companies simultaneously for the last eight years.


7 But I was at New England Container, which I think is the


8 most relevant thing here, from 1967 full time until


9 1990.


10     Q   And prior to 1997 did you have the occasion to


11 have some familiarity with the operations and physical


12 facilities of New England Container?


13     A   Of course.  I became president of New England


14 Container in approximately --


15     Q   I'm sorry.  I meant to say prior to 1967.


16     A   Oh.


17     Q   Let me reframe the question.


18     A   Yes.


19     Q   Prior to 1967 did you have an opportunity to


20 become familiar with the business and physical


21 operations of New England Container?


22     A   Yeah, I had some familiarity with it as a summer


23 laborer and truck driver.  From the years perhaps --


24
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1              (discussion had off the record)


2


3     MR. PIROZZOLO:  Q   I'm sorry, I lost track a little


4 bit of where we were.


5     A   You were asking what familiarity I had with the


6 operation before 1967.


7     Q   Great.


8     A   And I did work as an occasional summer vacation


9 helper there as a truck driver.


10     Q   Did you have an opportunity at that time to


11 observe the physical operations of the business?


12     A   From time to time.


13     Q   And what work did you do at the location of NECC


14 at that time?


15     A   I loaded and unloaded trucks and drove trucks.


16     Q   And from the period of time 1967 through 1970,


17 were you at the premises of NECC on a daily basis?


18     A   Yes.


19     Q   And during that time did you have an opportunity


20 to observe the operations of NECC?


21     A   I was mostly a road salesman, but I observed


22 operations also.


23     Q   Now, at some point in time NECC moved to another


24 physical location?
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1     A   Yes, sir.


2     Q   And where was that other physical location?


3     A   Smithfield, Rhode Island.


4     Q   And when did it move to that location?


5     A   I'm not sure.


6     Q   Approximately.


7     A   Between 1967 and 1969, I'm not certain.


8     Q   At some point in time did all operations of NECC


9 at the Centredale location cease?


10     A   Yes.


11     Q   Could you give us the earliest date that you


12 remember by which the operations ceased?


13     A   I'm not sure of the date.


14     Q   Could you give us your best memory of the


15 approximate date?


16     A   Again, between 1967 and 1969.


17     Q   Would you compare the operations at Centredale


18 with the NECC operation -- Withdrawn.


19          Can you compare the NECC operations at


20 Centredale with the NECC operations at Smithfield?


21     A   The basic process of steel drum reconditioning


22 remained very stable technology through all those years.


23 The new operation in Smithfield was different in that it


24 was bigger and faster, but the same industrial processes
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1 were carried out.


2     Q   May I ask you to describe what you mean by the


3 basic processes.


4     A   The process of taking an empty, used container


5 and cleaning it and then refinishing it.  The cleaning


6 process had three basic disciplines; furnace cleaning,


7 which was exposing it to high temperature furnace;


8 cleaning it was mostly done by steel shot blasting; and


9 refinishing it which was done by coating, automatic


10 coating, spray painting and baking it.  So those were


11 the three processes which were cleaning, furnace


12 cleaning and the fourth process was metal working which


13 was taking out imperfections in the metal work.  That


14 came after cleaning.  Another allied process was by


15 chemical washing of the interior.


16     Q   At the Centredale site, what fuel was used for


17 the furnace?


18     A   Natural gas.


19     Q   And what was the temperature of the flames used


20 during the heating or furnace operation, approximately?


21     A   I couldn't predict.  I couldn't recall with


22 accuracy.  I can't recall.


23     Q   Was there a range within which the temperature


24 would be appropriate for that kind of operation?
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1     MR. PELOSO:  Object to the form.


2     A   I can't recall.


3     MR. PIROZZOLO:  Q   Can you say whether it would be


4 a temperature that would be too high because it would


5 adversely affect the steel drums?


6     MR. PELOSO:  Object to the form.


7     A   I can't remember too high conditions.  I didn't


8 operate the furnace.


9     MR. PIROZZOLO:  Q   Was there a temperature that was


10 too low because it would not adequately perform the


11 heating process?


12     A   Of course.  But I don't recall the temperature


13 readings.


14     Q   Do you know of any literature from which that


15 information could be obtained?


16     A   The proceedings and technical bulletins of the


17 National Barrel and Drum Association may have operating


18 procedures in steel drum reconditioning in that era.


19     Q   And at some point in time did you have a


20 relationship with that organization?


21     A   Yes.


22     Q   What was your relationship with that


23 organization?


24     A   I was a member company of it and became







(617) 542-0039
MERRILL LEGAL SOLUTIONS


Page 13


1 president of it, but in about 1985.  Chairman of it.


2     Q   Do you consider the publications of that


3 organization to be authoritative with respect to the


4 drum and barrel reconditioning business?


5     A   Usually.


6     Q   Were the publications of that organization


7 utilized by entities in the drum and barrel


8 reconditioning business to obtain pertinent information


9 to their businesses?


10     A   I imagine so.


11     Q   Was that the purpose, one purpose of the


12 publications?


13     A   Certainly.  Education.


14     Q   Were there seminars, conventions, gatherings or


15 proceedings of that organization?


16     A   Yes.  Annually.


17     Q   And were they in different places?


18     A   Yes.


19     Q   What type of person generally attended?


20     MR. PELOSO:  Object to the form.


21          Jack, do we have a time frame?


22     MR. PIROZZOLO:  I will.


23     Q   To your knowledge, when were those gatherings


24 held?
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1     A   Once or twice a year in different locations in


2 the U.S. and beyond.


3     Q   And from what year to what years so far as you


4 know?


5     A   I think they were founded in about 1948.  And


6 there are successor institutions that continue today.


7     Q   And what were the level of responsibility of the


8 attendees of seminars and conventions?


9     A   Attendees were normally industry operators and


10 their managers.


11     Q   Now, at NECC at Centredale, was there a manager


12 in charge of the operation?


13     A   Yes.


14     Q   And what was his name?


15     A   John Mikucki.  M-I-K-U-C-K-I.


16     Q   Was he at a level of employment of the type of


17 person who would attend the conventions and seminars


18 that you've mentioned?


19     A   Possibly.


20     Q   Do you know whether he did, in fact, attend


21 them?


22     A   I don't, in the early years before I was


23 involved.


24     Q   From 1997 until -- I'm sorry.







(617) 542-0039
MERRILL LEGAL SOLUTIONS


Page 15


1          From 1967 until 1969, did he attend those?


2     A   I have no idea.


3     Q   Okay.  Was attendance at such things something


4 that he would decide for himself or did he require your


5 approval?


6     A   No one required my approval for anything in


7 1967.  He would have required perhaps my father's


8 approval.


9     Q   And your father's name?


10     A   Bernard Buonanno.


11     Q   And your father, Bernard Buonanno, was the owner


12 of NECC at that time; is that right?


13     A   Part owner.


14     Q   And he owned it together with Metro-Atlantic?


15     A   With metro-Atlantic.


16     Q   And at some point he sold his share to


17 Metro Atlantic?


18     A   No.  He bought Metro Atlantic's shares.


19     Q   I'm sorry.  He bought Metro Atlantic's shares?


20     A   Correct.


21     Q   And that was in that period 1967 to 1969?


22     A   I believe.


23     Q   And was that done prior to the move to


24 Smithfield?
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1     A   Yes.


2     Q   Is John -- Is it Mikucki?


3     A   Mikucki is not alive.


4     Q   Thank you.


5          Were you involved in the move from Centredale


6 to Smithfield?


7     A   Yes.


8     Q   And in connection with the move to Smithfield


9 were you involved in the design of the new facility?


10     A   Yes.


11     Q   What did NECC do with its machinery and


12 equipment at Centredale when it moved to Smithfield?


13     A   Some was scrapped and some was moved.


14     Q   Was any of it sold to any other persons?


15     A   I don't recall.


16     Q   Do you recall a company named Woburn Barrel?


17     A   Yes.


18     Q   Did NECC sell equipment to Woburn Barrel?


19     A   I don't recall.


20     Q   Was there any change in the furnace equipment


21 from approximately 1960 until the move to Smithfield?


22     A   I don't recall any change.


23     Q   Would it be your best memory that at the time of


24 the move to Smithfield the same furnace equipment that







(617) 542-0039
MERRILL LEGAL SOLUTIONS


Page 17


1 was being used when you were working part time was still


2 in place?


3     MR. PELOSO:  Object to the form.


4     A   I don't recall any changes in it.


5     MR. PIROZZOLO:  Q   And you were in a position to


6 see the equipment at that time?


7     A   Yes.


8     Q   And at any point during that period did that


9 equipment ever look brand new to you?


10     A   No.


11     Q   Would you describe --


12     A   We're speaking always of Centredale, the old


13 plant?


14     Q   Centredale, yes.


15     A   Right.


16     Q   Would you describe the furnace equipment at


17 Centredale as you observed it at that time?


18     MR. PELOSO:  Object to the form.


19          What time?


20     MR. PIROZZOLO:  Q   From 1960 until the time of the


21 move to Smithfield.


22     A   The drum furnace was a simple chamber where the


23 empty container rode through it on a walking beam


24 conveyor, B-E-A-M, and was furnace treated so that the
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1 paint and any other residues in the empty container


2 would be reduced to a charred material in preparation


3 for shot blasting.  The furnace, perhaps, had six


4 burners on the sides, but I don't recall.  And a heavy


5 chain conveyor; perhaps it was 20 feet long.


6     MR. PIROZZOLO:  If you could hold the thought,


7 Mr. Buonanno, we'll recess while we play with the phone


8 a little more.


9


10                         (RECESS)


11


12     MR. PIROZZOLO:  Q   Mr. Buonanno, would you continue


13 your answer.


14     A   The chamber which the drum traveled through was


15 perhaps 20 feet long.


16     Q   Have you finished your answer?


17     A   That's it.


18     Q   And was the chamber open on either end?


19     A   Yes.


20     Q   And was the drum moved through the conveyor on a


21 chain conveyor of some kind?


22     A   As I already said.


23     Q   And when it moved through the chamber, did


24 flames touch the drums, the steel drums?
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1     A   Yes.


2     Q   And what was the orientation of the steel


3 drums --


4     A   The container was upside down.


5     Q   Would that mean so that the top of the drum was


6 facing downward?


7     A   The opening of the drum was facing downward.


8     Q   And that was going to be my next question.


9          Were the drums open when they passed through


10 the chamber?


11     A   Yes.


12     Q   Was the chamber set up so that flames would go


13 to the interior of the drum?


14     A   No.


15     Q   Did the flames touch the exterior of the drum?


16     A   They surrounded the exterior.


17     Q   Now, was a portion of the chain outside the


18 building?


19     A   Outside the furnace?


20     Q   Outside the furnace.


21     A   Yes.


22     Q   And was that actually in the outdoors?


23     A   A sheltered area outdoors, a partially roofed


24 over area.
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1     Q   And what was the orientation of the chain in


2 relation to the Woonasquatucket River?


3     MR. PELOSO:  Object to the form.


4     MR. PIROZZOLO:  Q   Perpendicular, for example?


5     A   Well, it was not on the river.


6     Q   I'm sorry.  What was the orientation?


7          Let me ask you differently.


8          When did the employees place the barrels on the


9 chain?


10     A   At the beginning of the operation.


11     Q   At the beginning.


12          And when they were placing the barrels on the


13 chain, would they have been facing the tailrace, in the


14 direction of the tailrace?


15     A   What is the tailrace?


16     Q   Do you know whether there was a tailrace on the


17 property or next to the property?


18     A   I'm not sure what a tailrace is.


19     Q   Okay.  Let me ask a couple of foundation


20 questions.


21          Was the land a peninsula shape?


22     A   I don't believe so.  It was along a river.  It


23 was oblong.


24     Q   And was there a river on one side of the land?
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1     A   Yes.


2     Q   And was there another waterway on the opposite


3 side?


4     A   There was part of a stream on the other side of


5 it.


6     Q   You're calling that a stream?


7     A   Yeah.


8     Q   So now having in mind the stream, when workers


9 loaded the barrels onto the chain, would they have been


10 facing in the direction of the stream?


11     A   This conversation would be much helped by a


12 drawing, you know.  They didn't face a river or a


13 stream, they faced the machine.  So I don't know what


14 you mean.


15     Q   Well, let me ask it differently.


16          Was the chain roughly perpendicular to the


17 river and the stream?


18     MR. PELOSO:  Object to the form.


19     A   I suppose.


20     MR. PIROZZOLO:  Q   Was there some kind of an


21 opening in the ground or pit in the vicinity of the


22 chain?


23     A   At the entrance of the furnace.


24     Q   And what was the purpose of that pit or opening?
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1     A   The purpose was to catch residue which dropped


2 out of the container as the drum was inverted onto the


3 chain and traveled through the furnace.


4     Q   And did that pit also collect material that


5 resulted from the burning operation?


6     A   There was some drop of material from the


7 container upon inversion of the container.  And then the


8 returning chain that was going through the conveyor also


9 dropped some ash into the entrance pit.


10     Q   When used drums were delivered to NECC, were


11 they staged or stored in some way prior to being


12 introduced to the furnace?


13     A   Yes.


14     Q   And in running the operation -- and again, all


15 of these questions relate to Centredale -- in running


16 the operations at Centredale, did NECC process drums


17 sufficient to fill ready orders?


18     A   Yes.


19     Q   As opposed to creating a stockpile of drums


20 ready to sell?


21     A   Yes.  To order.


22     Q   So that when there were drums for reconditioning


23 on the site but not enough orders to process those


24 drums, were the drums stored in some way?







(617) 542-0039
MERRILL LEGAL SOLUTIONS


Page 23


1     A   We stored containers on the ground in trucks.


2     Q   And how were the drums oriented when they were


3 stored?


4     A   Standing up or laying down.


5     Q   And by laying down, does that mean on their


6 sides?


7     A   On their sides.


8     Q   And did NECC also have trucks that would have


9 had drums in them --


10     A   Yes.


11     Q   -- in the vicinity of the site?


12     A   Yes.


13     Q   And those trucks would have been parked in some


14 way proximate to the NECC facility?


15     A   Yes.


16     Q   Was it the objective in operating the facility


17 to place the drums for reconditioning in a place


18 convenient to load the chain?


19     A   Of course.


20     Q   So that to the extent there was room, the drums


21 would be placed as close to the chain as possible?


22     A   Yes.


23     Q   Okay.  Now, in the 1960s was there some --


24 Withdrawn.
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1          In the 1960s was there a dump or a landfill or


2 a disposal area somewhere on the land that NECC occupied


3 that was between the two waterways you've just talked


4 about?


5     MR. PELOSO:  Object to the form.


6     A   No.  I don't recall any.


7     MR. PIROZZOLO:  Q   Do you recall where Smith Street


8 was?


9     A   Yes.


10     Q   Okay.  Was Smith Street north of NECC's


11 facilities?


12     A   I would believe it was east of it.


13     Q   Okay.  Having in mind Smith Street, then it


14 would be your memory that the end of the land would have


15 been west of Smith Street?


16     A   Yes.


17     Q   And somewhere on that land was the NECC


18 facility?


19     A   Yes.


20     Q   Did you ever look at the area of the land east


21 of the NECC facility?


22     MR. PELOSO:  At any time?


23     MR. PIROZZOLO:  Q   At any time.


24     A   I'm sure I saw it from the distance.
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1     Q   Did you ever look at it during the 1960s?


2     A   I must have.


3     Q   Did you ever walk down to the area east of the


4 NECC facility?


5     A   We didn't operate that property which was part


6 of the chemical works grounds and so I had no reason to


7 go there.


8     Q   That was not my question.


9     A   Oh.


10     Q   My question is did you ever walk down the land


11 to the area east of the NECC facility in the 1960s?


12     A   I may have.  I don't recall it.


13     Q   Do you recall observing anything in the area


14 east of the NECC facilities?


15     A   I don't.


16     Q   Do you know whether the land ended up in


17 something of a swamp as you proceeded east of the NECC


18 facilities?


19     A   I don't recall the nature of the land there.


20     Q   May I ask you to look at the subpoena.  If you


21 could turn to Page 2.


22          Page 2 has a list of documents beginning with


23 No. 1 and then going over to Page 3, No. 6.


24          In preparation for this deposition, have you
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1 brought any of the documents that are described in the


2 Categories 1 through 6 of the subpoena?


3     A   No.


4     Q   Have you made an effort to locate any such


5 documents?


6     A   No.


7     Q   Is there any reason why you have not?


8     A   I know that I have no documents.  I've read


9 these and know I do not have any in my possession.  So


10 all of them were in the property of Edwards & Angell and


11 everything that was requested was handled through my


12 attorneys, so I don't maintain a document file on this


13 case.


14     Q   Would it be your testimony that Edwards & Angell


15 is the custodian of the documents falling into these


16 descriptions, if there are any such documents?


17     A   Yes.


18     Q   And at some point in time did you turn over


19 various documents to Edwards & Angell?


20     A   Yes.


21     Q   Please tell us the character of the documents


22 that you turned over to Edwards & Angell.


23     A   I have no recollection of the documents.


24     Q   Can you tell us when you turned over the
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1 documents to Edwards & Angell?


2     A   At the time of the case, Russell-Stanley


3 Holdings, Inc. versus Vincent Buonanno.  I don't know


4 the date, but at that time I would have turned over


5 everything that I had related to the company.


6     Q   That would have been everything related to the


7 company's operations both in Smithfield and in


8 Centredale?


9     A   Yes.  Although, I believe that in 1998, I had no


10 records of anything pertaining to 40 years before that


11 or 35 years before that.  But perhaps we did.  And an


12 examination of Edwards & Angell records would


13 demonstrate whether they got any Centredale records.  I


14 don't have any.


15     Q   At the time you received the subpoena was


16 Edwards & Angell your personal counsel?


17     A   Yes.


18     Q   Was there any reason why you could not require


19 Edwards & Angell to review the subpoena and produce


20 documents pursuant to it?


21     A   This subpoena?


22     Q   Yes.


23     A   I believe they have done that.


24     Q   Did you ask them to do that?
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1     A   I think they would do it as a matter of course.


2     MS. CORNELL:  I understand from Deming's firm that


3 Deming Sherman was providing all the documents that he


4 had.


5     MR. PIROZZOLO:  Is it your representation then that


6 Deming Sherman has provided all documents requested that


7 are in his possession, custody or control in this


8 subpoena?


9     MS. CORNELL:  It's my understanding that he was


10 intending to do that.  But he would be best able to


11 provide that answer.


12     MR. PIROZZOLO:  Then we will inquire of Mr. Sherman.


13     Q   While we are on this subject, a case is referred


14 to in the subpoena captioned Russell-Stanley Holdings,


15 Inc. v. Vincent J. Buonanno with a civil action number


16 01-8218-WK (S.D.N.Y.).


17          What is the status of that case at the present


18 time?


19     A   That case is settled.


20     Q   And when did it settle, approximately?


21     A   2005.  I'm not certain.


22     Q   At the time the case was settled was anything


23 done with documents that had been collected in


24 connection with that case?
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1     A   All documents related to that case would be in


2 the possession of Edwards & Angell if they still exist.


3     Q   Do you have any knowledge as to whether any


4 documents were destroyed at the conclusion of that case?


5     A   No.


6     Q   Are you saying they were not or you have no


7 knowledge?


8     A   No, I have no knowledge of destruction.


9     Q   That would be a question we would have to ask of


10 Mr. Sherman?


11     A   Indeed.


12     MR. PIROZZOLO:  Do you know, Counsel, if documents


13 were destroyed?


14     MS. CORNELL:  I am not aware.


15     MR. PIROZZOLO:  Q   In among the documents that you


16 collected and delivered to Mr. Sherman, were there


17 records of the Smithfield operation?


18     A   I don't recall, but I don't know why there would


19 be any records of Smithfield.


20     Q   At any time were there records of the Smithfield


21 operation?


22     A   Of course.


23     Q   And do you know where the records of the


24 Smithfield operation are at the present time?
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1     A   I imagine the owners of New England Container


2 have the records of New England Container.  I'm no


3 longer the owner.


4     Q   And, to your knowledge, who is the owner of


5 New England Container?


6     A   I believe Russell-Stanley Holdings.


7     Q   Did the records of the Smithfield operation


8 include the names of customers?


9     A   I'm sure.


10     Q   Did the records of the Smithfield operation


11 include information about volumes of --


12     A   I'm sure.


13     Q   -- material that were processed?


14     A   I'm sure.


15     Q   Over what period of time were the records that


16 were obtained by the new owners of New England


17 Container?


18     MS. CORNELL:  I'm sorry?


19     MR. PELOSO:  Object.  I don't understand.


20     MS. CORNELL:  I didn't understand it.


21     MR. PIROZZOLO:  Q   What period of time was covered


22 by the records that were --


23     A   Are you talking about retention of records?


24     Q   I am.
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1     A   I imagine that New England Container operated


2 according to appropriate procedures, keeping perhaps six


3 or seven years of records of operations, seven years,


4 perhaps, whatever accounting practices.  And I would


5 imagine Russell-Stanley would do the same.


6     Q   Did New England Container have a records


7 retention policy when you were president of New England


8 Container?


9     A   I don't recall anything formal.  But we had


10 certified auditors, so I'm sure we did what we needed to


11 do.


12     Q   Was there any significant difference in the


13 customer base of New England Container when New England


14 Container moved to Smithfield from the customer base at


15 Centredale?


16     A   Certainly.


17     Q   And what was the difference?


18     A   New England Container became a company in all


19 its operations 15 or 20 times the dimension of


20 Centredale.  And Centredale had been a primarily captive


21 operation with its biggest customer being its


22 half-parent, Metro-Atlantic.


23     Q   And was it your testimony that Metro Atlantic


24 furnished about half of the business of New England
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1 Container?


2     MR. PELOSO:  Object to the form.


3     A   I don't remember what I said.


4     MR. PIROZZOLO:  Q   Would that be approximately the


5 volume?


6     A   It seems probable.


7     MR. PELOSO:  Object to the form, vague as to time.


8     MR. PIROZZOLO:  Q   And do you know how many barrels


9 a year -- Withdrawn.


10          How many barrels a year did New England


11 Container process --


12     MR. PELOSO:  Same objection.


13     MR. PIROZZOLO:  Q   -- in the 1960s?


14     A   I can't recall the numbers.


15     MR. PIROZZOLO:  I ask that the deposition taken in


16 the case of Emhart Industries versus Home Insurance,


17 March 25, 2003 be marked as the second exhibit.


18


19               (Buonanno Exhibit 2 marked.)


20


21     MR. PIROZZOLO:  Q   Mr. Buonanno, can I ask you to


22 take a look at that and confirm whether that is a


23 deposition you gave on the date indicated.


24     A   Yes.
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1     Q   Did you ever see Metro-Atlantic discharging any


2 materials to the Woonasquatucket River?


3     A   No.


4     Q   Did New England Container generate waste?


5     A   Yes.


6     MR. PELOSO:  Object to the form.


7     MR. PIROZZOLO:  Q   Did that waste include paint


8 waste?


9     A   Yes.


10     Q   Did it include sludges from the residues of


11 painting containers?


12     MR. PELOSO:  Object to the form, vague as to time.


13     MR. PIROZZOLO:  I'm sorry.


14     Q   During the 1960s, did New England Container


15 generate paint waste?


16     A   I imagine so.


17     MR. PELOSO:  Jack, will all your questions be during


18 the sixties so I don't have to object?


19     MR. PIROZZOLO:  Yes.  I'll try and make that clear.


20     MR. PELOSO:  Thank you.


21     MR. PIROZZOLO:  Q   During that same period of time


22 did New England Container generate sludges from the


23 residue of painting containers?


24     A   I am sure.
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1     Q   During that same period of time did it generate


2 ash from the drum furnace operations?


3     A   Yes.


4     Q   Was there such a thing as shot dust?


5     A   Yes.


6     Q   Could you explain what shot dust was?


7     A   Shot blasting is a method of cleaning metal


8 materials with steel shot and it creates a dust waste.


9     Q   And did New England Container create such dust


10 during the 1960s?


11     A   Yes.


12     Q   Did New England Container use cleaning solutions


13 in connection with the drum reconditioning?


14     A   Yes.


15     Q   Was there waste cleaning solution generated?


16     A   I imagine so.


17     Q   And was the material in the drums that was


18 cleaned out of the drums transferred to the cleaning


19 solutions?


20     A   I don't know.


21     Q   Well, were the cleaning solutions similar to


22 soap?


23     A   Yes.


24     Q   And was their purpose to take whatever dirt or
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1 impurity that was in the drums out of the drums?


2     A   Yes.


3     Q   And you don't know whether those became either


4 suspended in or in solution with the cleaning solution?


5     A   I'm sure it became a waste product.


6     Q   Thank you.


7          Do you recall you testified there was a pit?


8     A   Yes.


9     Q   Can you give us the approximate dimensions of


10 the pit?


11     A   I can't recall.


12     Q   Would it be fair to say the pit was


13 approximately four feet by six feet by two feet deep?


14     MR. PELOSO:  Object to the form.


15     A   It's a fair guess.


16     MR. PIROZZOLO:  Q   I'm sorry?


17     A   That's a good guess.


18     Q   And -- Excuse me, Mr. Buonanno.  Maybe if you --


19     A   You asked me to look at this, no?


20     Q   Well, I'll invite you to look at it again when


21 the time comes.  I'm not feeling you're giving the


22 questions the attention.


23     A   I'm with you totally.


24     Q   Maybe you can multitask.
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1          Are you able to calculate the volume --


2     A   No.


3     Q   -- of something that is four feet by six feet by


4 two feet?


5     A   No.


6     Q   Do you know how to do that?


7     A   No.


8     Q   What type of material ended up in the pit?


9     A   Ash, sludge, plastic bags.


10     Q   And what were the plastic bags, what was the


11 source of the plastic bags?


12     A   Most material shipped in drums had a plastic bag


13 inside the container.


14     Q   What type of material were those plastic bags


15 made of?


16     A   Polyethylene, I think.


17     Q   And were there drums sent back for


18 reconditioning in the 1960s that had something more


19 painted onto the drums as a liner in addition to plastic


20 bags?


21     A   Yes.


22     Q   What was the material used for painting the


23 interior of the drums?


24     A   An epoxy lining.
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1     Q   And in the reconditioning process was that


2 burned off?


3     A   Yes.


4     Q   And where did the material that was burned off


5 go?


6     A   Most probably, it would have become part of the


7 ash residue.


8     Q   Obviously, it rained at Centredale during the


9 1960s.


10     A   Yes.  For sure.


11     Q   When it rained did that pit ever fill with


12 water?


13     A   I don't recall that.  The pit was semi-covered


14 by a roof, as I recall it.


15     Q   When did you first hear of hexachlorophene?


16     MR. PELOSO:  Object to the form.


17     A   I think I first heard of it that it was used in


18 toothpaste.


19     MR. PIROZZOLO:  Q   I said when.


20     A   I haven't the slightest idea.


21     Q   Would that have been years ago or recently?


22     A   Many years ago.


23     Q   At some point in time there was an EPA


24 proceeding relating to the Centredale site?
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1     A   Yes.


2     Q   And did you receive notice of that proceeding?


3     A   Yes.


4     Q   At first did you receive a questionnaire?


5     A   Perhaps.


6     Q   So-called 104(e) questions?


7     A   I don't recall the documents that came to me.


8     Q   Later did you receive a notice that NECC would


9 be a PRP at the site?


10     A   Yes.


11     Q   When you received those documents from the EPA,


12 did you have any conversations with your father about


13 it?


14     A   Certainly.


15     Q   Could you give us your best memory of those


16 conversations?


17     A   My father, I believe we received the PRP


18 notification in the late nineties, and so my father was


19 90 years old at the time.  I don't recall any in-depth


20 conversations of the matter.


21     Q   Was your father's mind clear at that time?


22     A   Clearer than it is now, but not very clear.


23     Q   And your father is still living?


24     A   Yes, sir.
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1     Q   Has he been diagnosed with any diseases?


2     A   No.


3          Well, certainly, yes.  He has a variety of


4 conditions.


5     Q   How old is he?


6     A   Ninety-nine.


7     Q   Has he been diagnosed as having Alzheimer's?


8     A   No.


9     Q   Has he been diagnosed as having dementia?


10     A   Somewhat.


11     Q   Is he able to speak?


12     A   Yes.


13     Q   And is he able to hear?


14     A   Very poorly.


15     Q   Does he wear a hearing aid or use a hearing aid?


16     A   Two.


17     Q   And with the hearing aid can he hear speech?


18     A   With great difficulty.


19     Q   Can he read?


20     A   Yes.


21     Q   Now, you say there are a variety of diseases.


22 What are those diseases?


23     A   Heart disease, irregular heartbeat.


24 Diverticulitis.  Diverticulosis, I guess it is.  TIAs of
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1 some frequency.


2     Q   Now, he was for many years the manager of


3 Metro-Atlantic, is that right?


4     A   Yes.


5     Q   When you first received the documents indicating


6 that the EPA was beginning a proceeding, did you obtain


7 information from him about the Metro-Atlantic operation?


8     A   I don't recall doing that.


9     Q   Did you know that at that time Metro-Atlantic


10 had been sold?


11     A   Certainly.


12     Q   And did you know that at some point it appeared


13 that the EPA considered Metro-Atlantic to have been


14 acquired through a series of acquisitions by Emhart?


15     A   I'm not familiar with all the transactions of


16 the successor companies to Metro, but I know there were


17 more than one.


18     Q   And did you become aware of the fact that the


19 EPA was considering Emhart a potentially responsible


20 party?


21     A   I believe so.


22     Q   And did you understand that was as a result of


23 the acquisition?


24     A   I believe so.







(617) 542-0039
MERRILL LEGAL SOLUTIONS


Page 41


1     Q   Through a series of acquisitions?


2     A   A series of acquisitions.


3     Q   So at that time did you understand that if


4 Emhart were a potentially responsible party, it would be


5 called upon to pay the cost of or contribute to the cost


6 of a cleanup of the site?


7     MR. PELOSO:  Object to the form.


8     A   Of course, I would be aware that successor


9 companies were liable or could be liable for such kinds


10 of damages.


11     MR. PIROZZOLO:  Q   Now, your father owned, during


12 the 1960s owned, was a half owner of NECC?


13     A   Yes.


14     Q   And the general manager of Metro Atlantic?


15     A   Yes.


16     Q   And his brother was a part owner of


17 Metro Atlantic?


18     A   Correct.


19     Q   And did your father and his brother get along


20 with each other?


21     A   Yes.


22     Q   Would you consider your father's family and your


23 brother's family to be reasonably close as families go?


24     A   My father's and my brother's?
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1     Q   Your father's family and his brother's family.


2     A   Relatively.


3     Q   As we speak today, do the members of your family


4 and your father's brother's family see each other from


5 time to time?


6     A   Yes.  From time to time.


7     Q   And when they see each other, do they get along


8 with each other?


9     A   Yes.


10     Q   Do the members of your father's brother's family


11 and your father's family have any business relationships


12 with each other?


13     A   I don't believe we have.  My father's family and


14 my brother's -- my uncle's family may have some joint


15 ownership of income property in Rhode Island of minor


16 significance.


17     Q   And on a personal, day-to-day, family


18 relationship business, do they from time to time


19 exchange money?


20     A   No.


21     Q   For example, like helping the grandchildren


22 through college or making donations?


23     A   Of the cousins' families?


24     Q   Yes.
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1     A   No.


2     Q   Who handles estate planning for your father?


3     A   Edwards & Angell.


4     Q   And who handled estate planning for your uncle?


5     A   I'm not sure.


6     Q   Do you have someone who handles estate planning


7 for yourself?


8     A   Yes.


9     Q   And who does that?


10     A   Presently, Pedersen Houpt.


11     Q   And where is that firm located?


12     A   They're in Chicago.


13     Q   Do you have a cousin, Jay?


14     A   Yes.


15     Q   And what relationship did your cousin Jay have


16 to NECC, if any?


17     A   Jay had no relationship to NECC.  He was the son


18 of Joseph Buonanno, the former part owner of


19 Metro Atlantic, and he was an employee of that company.


20     Q   Do you know what his job was with that company?


21     A   I believe he was in sales.


22     Q   And do you know during what period of time?


23     A   I couldn't place the years.


24     Q   Is he about the same age as you are?
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1     A   Older, five years.


2     Q   When was the last time you saw him?


3     A   I usually see him in the summertime when I visit


4 Rhode Island.


5     Q   What's the state of his health?


6     A   Fair.


7     Q   Does he have his mind?


8     A   Yes.


9     Q   And can he hear and speak?


10     A   Yes.


11     Q   Where does he live?


12     A   Rhode Island.


13     Q   What town and what street address?


14     A   I believe in Wakefield, Rhode Island.


15     Q   And what is his street address?


16     A   I have no idea.


17     Q   Do you know the name of the street?


18     A   No.


19     Q   He lives in Wakefield, Rhode Island?


20     A   I believe.


21     Q   Have you ever discussed the environmental claims


22 with respect to the Centredale property with him?


23     A   Never.


24     Q   How do you know that he was a salesman for







(617) 542-0039
MERRILL LEGAL SOLUTIONS


Page 45


1 Metro Atlantic?


2     A   Well, because Metro Atlantic was on the same


3 grounds as New England Container.  When I was a salesman


4 selling steel drums, he was next door, he was my cousin.


5 I knew he went to work there every day.


6     Q   Do you recall a document that has been referred


7 to as the NECC Christmas card list?


8     A   Do I have it?


9     Q   Do you recall such a document?


10     A   Yes.


11     Q   And did you provide that document either


12 directly or indirectly for discovery by the EPA and


13 others in this matter?


14     A   If they asked for it and we had it, we delivered


15 it.  I have no idea which particular documents or


16 Christmas lists we gave.  We gave everything we were


17 asked for.


18     Q   Where did you find the documents that you


19 believed were asked for relating to the Centredale site?


20     A   At New England Container, if they existed.


21     Q   Where at New England Container were they?


22     A   In file cabinets.


23     Q   You sold New England Container to


24 Russell-Stanley in 1998?
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1     A   I believe that's the year.


2     Q   And the first request for information from the


3 EPA, I believe, was 1999, is that your memory?


4     A   I don't know.


5     Q   Well, was it subsequent to the sale to


6 Russell-Stanley?


7     A   Of course.


8     Q   So by the time the questionnaire came from the


9 EPA, the sale had been consummated?


10     A   Correct.


11     Q   And the facilities of the company had been


12 transferred to Russell-Stanley?


13     A   Yes.  But I was still -- I was still involved as


14 a consultant at Russell-Stanley, so I had the ability to


15 direct people to send whatever documents were


16 appropriate.


17     Q   So you had access to the documents of NECC?


18     A   Whatever was there.


19     Q   And for how long after the sale to


20 Russell-Stanley did you have that access?


21     A   I don't know.


22     Q   Approximately how long?


23          Well, let me ask it differently.


24          For how long after the sale were a consultant
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1 to NECC?


2     A   I believe for at least two years.


3     Q   Did you have a consulting agreement --


4     A   Yes.


5     Q   -- for which you were paid?


6     A   Yes.


7     Q   During that time did you have access to the


8 premises?


9     A   I believe so.


10     Q   The documents that you collected pursuant to the


11 EPA request and perhaps others of NECC, with respect to


12 those documents, were they located at Smithfield?


13     A   Any documents of New England Container were at


14 Smithfield.  That was the only office.


15     Q   To your knowledge, does the operation of


16 Smithfield still exist?


17     A   Yes.


18     Q   And, to your knowledge, is it still owned by


19 Russell-Stanley?


20     A   Yes, to my knowledge.


21     Q   As far as you know.


22     A   I want to correct that.  I'm not sure who owns


23 New England Container today.


24          I asked you, but I'm not sure.
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1     Q   Okay.  Now, you had litigation against


2 Russell-Stanley or Russell-Stanley had litigation


3 against you?


4     A   Yes.  Correct.


5     Q   In other words, there was litigation in which


6 you and Russell-Stanley were adverse parties?


7     A   Correct.


8     Q   And did that litigation arise out of certain


9 representations made in connection with the sale to


10 Russell-Stanley?


11     A   Solely.


12     Q   And did Russell-Stanley claim in that litigation


13 that you had not disclosed everything you knew regarding


14 environmental matters?


15     A   Yes.


16     Q   In that litigation was Russell-Stanley trying to


17 show that there were environmental issues at NECC that


18 you had failed to disclose?


19     A   Yes.


20     Q   And were you trying to show that there were no


21 environmental issues at NECC that required disclosure?


22     A   That misrepresents it.


23     Q   Would you tell me your understanding.


24     A   Our understanding is that we disclosed
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1 everything that we knew about New England Container and


2 so we had not failed to disclose anything.


3     Q   Okay.  In that litigation was there an effort on


4 your part to show that there were no environmental


5 issues at the Centredale site insofar as NECC was


6 responsible?


7     MR. PELOSO:  Object to the form.


8          Can you define, Jack, environmental issues?


9 I'm just going to object.


10          You can answer the question, obviously.


11     A   Would you restate the question?


12     MR. PIROZZOLO:  Q   In connection with that


13 litigation was it one of your objectives to attempt to


14 show that whatever environmental issues there were with


15 respect to the Centredale site were not the


16 responsibility of NECC?


17     MR. PELOSO:  Same objection.


18     A   That's a different question.  I'm trying to


19 restate it.  Did we attempt to assert that environmental


20 issues at the Centredale site were not the


21 responsibility of New England Container?


22     MR. PIROZZOLO:  Q   That's my question.


23     A   Yes.


24     Q   And did you attempt to show that if there was
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1 responsibility, it was Metro Atlantic?


2     A   Yes.


3     Q   Have you ever heard of a person named Costa in


4 connection with NECC?


5     A   Certainly.


6     Q   What is his full name?


7     A   Richard A.


8     Q   Is he still alive so far as you know?


9     A   Yes.


10     Q   And where does he live?


11     A   Rehoboth, Massachusetts.


12     Q   And do you know whether he still works for NECC?


13     A   He does not.


14     Q   Did he have any responsibility regarding


15 collecting documents or information in connection with


16 environmental claims against NECC?


17     A   I doubt it.


18     Q   What were his duties and responsibilities with


19 NECC?


20     A   He was general operations manager at Smithfield,


21 but he was never involved in Centredale.  So I imagine


22 that the production of records would have been in


23 historic files that would not be his, if they existed.


24     Q   When did he join NECC, approximately?
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1     A   I think he came at about 1980, perhaps.


2     Q   By the way, when NECC moved to Smithfield, did


3 it lose customers?


4     A   I don't recall the customer lists.


5     Q   Do you recall one way or another whether the


6 customers remained pretty much the same?


7     A   I'm sure we retained some customers.


8     Q   Did you obtain new customers?


9     A   Certainly.


10     Q   And did that occur over time?


11     A   Over time.


12     Q   Do you know somebody named D'Onofrio who was


13 associated with NECC?


14     A   Yes.


15     Q   What was his full name?


16     A   Gene.  Eugene D'Onofrio.


17     Q   And what was his position at NECC?


18     A   He was the chief financial office of New England


19 Container from a period of approximately 1992 until the


20 sale.


21     Q   Did he have anything to do with gathering


22 information regarding the environmental claims?


23     A   Probably.


24     Q   Does he still work for NECC as far as you know?







(617) 542-0039
MERRILL LEGAL SOLUTIONS


Page 52


1     A   No.


2     Q   Is he still alive?


3     A   Yes.


4     Q   Do you know where he lives?


5     A   He lives in Kingston, Rhode Island.


6     Q   Just so I make sure I've got this straight, your


7 father's name is Bernard?


8     A   Yes, sir.


9     Q   And your uncle was?


10     A   Joseph E.


11     Q   Is there a Bernard, Junior?


12     A   My brother.


13     Q   That's your brother.


14          Was he ever involved in the operations of NECC?


15     A   No.


16     Q   Was he ever involved in the operations of


17 Metro Atlantic?


18     A   No.


19     Q   Is he a lawyer?


20     A   Yes.


21     Q   You've already told me that Mr. Mikucki is


22 deceased?


23     A   Yes.


24     Q   Have you ever heard of someone named
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1 Earl Taylor?


2     A   Yes.


3     Q   How have you heard of him?


4     A   Earl Taylor worked for us at New England


5 Container as a truck driver and then became a foreman.


6 He was there when I got to New England Container in


7 1967.  And he may have been with the company another ten


8 years after that.  I don't recall the dates.


9     Q   But you do recall he did work at Centredale?


10     A   Yes.


11     Q   Do you know whether he's still alive?


12     A   I don't believe so.


13     Q   Do you know where he lived when you last knew


14 where he lived?


15     A   He lived in North Providence.


16     Q   In prior testimony you've referred to something


17 called textile chemicals.


18          Would you tell us what you understood textile


19 chemicals to be as you previously used that term?


20     MR. PELOSO:  Object to the form, vague as to time.


21     A   I've noticed in this last testimony that I


22 described textile chemicals at length and the industries


23 they serve.  Do you need more than that?


24     MR. PIROZZOLO:  Q   Well, if you can use that to
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1 refresh your recollection, you can tell us in your own


2 words here.


3          When you say this, is that a deposition?


4     A   That's the deposition that you gave to me.  I


5 just noticed quite a description of the textile chemical


6 industry.


7     Q   Why don't you read that and use that to refresh


8 your recollection and tell us what you understand to be


9 textile chemicals.


10     A   Well, in simple terms, I can be briefer than


11 this, because I remember less now.


12     Q   Well, use that to refresh your recollection.


13     A   New England was a great center of textile


14 manufacturing in the United States for a couple


15 centuries.  And textile production was in every


16 mill town in New England and most of the fabrics of the


17 country were made there.  That's what textiles are,


18 fabrics.  And fabrics for clothing or hats and also the


19 shoe industry was there, which was a related industry.


20          And textile chemicals are the materials made to


21 treat fabrics and make them behave in a certain way.


22 For example, to dye them with color or to soften them,


23 harden them, make them more -- make them water


24 repellent, perhaps to make them more durable.  So all of
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1 those liquids applied to the manufacturing of textiles


2 are what I think of as textile chemicals.


3     Q   Now, you pointed to a place in Exhibit 2 where


4 you said you gave a description of textile chemicals?


5     A   Yes.


6     Q   Could you tell me what page that was?


7     A   This is on Page 14.


8     Q   And was it your understanding that the


9 Metro Atlantic operation in its main manufacturing


10 facility was an operation that made textile chemicals,


11 as you've described that?


12     A   Yes.


13     Q   Do you know what the chemicals were that were


14 used as textile chemicals as you use that term?


15     MR. PELOSO:  By Metro Atlantic?


16     A   By Metro Atlantic?


17     MR. PELOSO:  I object.


18     MR. PIROZZOLO:  Q   You've used the term textile


19 chemicals.  Do you have any idea what those chemicals


20 were?


21     MR. PELOSO:  Objection.


22     A   That they sold or that they bought?


23     MR. PIROZZOLO:  Q   Well, both.


24     A   They were manufacturers.  I don't know anything
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1 about their raw materials or their finished products.


2     Q   So you couldn't tell us --


3     A   Other than that they were generically dyes,


4 water repellents.


5     Q   You could not tell us the chemical formulations


6 or the raw material chemicals?


7     A   No.  For sure not.


8     Q   And you're not a chemist?


9     A   No.  No.


10     Q   You were an English major?


11     A   Yes.  Actually, I'm an Italian major.


12     Q   You were an Italian major?


13     A   Yeah.  Right.  Literature.  We didn't learn


14 anything about textile chemicals.


15     Q   Now, did you process about 50,000 drums a week?


16     MR. PELOSO:  Object to the form, vague as to time.


17     MR. PIROZZOLO:  Q   At Centredale.


18     A   How about a year?


19     Q   I'm sorry.


20          At Centredale did you process about 50,000


21 drums a year?


22     A   Perhaps.


23     Q   About a thousand a week?


24     A   Sounds reasonable.
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1     Q   Didn't you at Centredale have customers who


2 provided close to a thousand drums a week?


3     MR. PELOSO:  Object to the form, vague as to time.


4     MR. PIROZZOLO:  Q   Individuals customers that


5 provided over a thousand drums a week?


6     A   To us?


7     Q   Yes.


8     A   No.  I doubt it.  Always the production of a


9 drum plant is close to equivalent to the number of


10 containers that you buy.  Because they're very big and


11 bulky.  So you're always in balance between the


12 containers you buy and the containers you sell in units.


13          Do you follow that?


14     Q   I do.


15          Have you ever heard of Zealous Brown?


16     A   Yes.


17     Q   And did Zealous Brown have a relationship to


18 NECC?


19     A   Yes.  He was a truck driver.


20     Q   Is it a man or a woman?


21     A   A man.


22     Q   Do you know whether he's still alive?


23     A   No.


24     Q   Do you say you don't know or --







(617) 542-0039
MERRILL LEGAL SOLUTIONS


Page 58


1     A   I don't know.


2     Q   Okay.  Do you know where he lived?  Did you ever


3 know where he lived?


4     A   No.


5     Q   Do you know a person named Mitchell Jolly?


6     A   Yes.


7     Q   Did he have a relationship to NECC?


8     A   Yes.  He was an employee.  I know he's dead.


9     Q   Did you ever hear of Roy Bruins?


10     A   Yes.


11     Q   And did he have a relationship to NECC?


12     A   Yes.  I don't know if he's alive.  I doubt it.


13     Q   And what was his relationship to NECC?


14     A   He was an employer -- employee.


15     Q   And did you ever know where he lived?


16     A   Providence.


17     Q   Did you know any more specifically where in


18 Providence he lived?


19     A   No.


20     Q   Now, you were a salesman for NECC, is that


21 right?


22     A   In the early years.


23     Q   And did you call on customers of NECC?


24     A   Of course.
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1     Q   Do you recall a customer by the name of INDASOL


2 in Sutton, Massachusetts?


3     A   Yes.


4     Q   Do you remember the names of the people who


5 owned or ran INDASOL?


6     A   I think their name was Connors.


7     Q   And did you from time to time visit them in


8 Sutton?


9     A   I did.


10     Q   And when you visited them in Sutton, did you


11 sometimes have lunch with them?


12     A   That was more my father.


13     Q   Did you ever?


14     A   I think I never had lunch with them.


15     Q   What type of customer were they of NECC?


16     A   They were a textile chemical producer.


17     Q   And did they send barrels to NECC?


18     A   Yes.


19     MR. PELOSO:  Object to the form.


20     MR. PIROZZOLO:  Q   I'm sorry.


21          Did they send drums to NECC?


22     A   Yes.


23     Q   During what period of time?


24     A   I have no recollection.
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1     Q   Did they send drums in the 1960s?


2     A   I don't know.


3     Q   Was Ciba-Geigy a customer of NECC?


4     A   Yes.


5     Q   Did Ciba-Geigy send 800 to 900 drums per week to


6 NECC?


7     MR. PELOSO:  Object to the form, vague as to time.


8     A   Ciba-Geigy was a customer of many, many years


9 and the number of drums they sent would have been a


10 matter of the fluctuations of business and I don't know


11 how many drums they sent us.


12     MR. PIROZZOLO:  Q   Can I ask you to turn to


13 Page 106 and 107 of the -- I'm sorry.  I haven't given


14 you that deposition.


15     A   That would be tough.


16     Q   It's a different deposition.


17          I ask that the deposition dated March 28, 2003


18 be marked as the next exhibit.


19


20               (Buonanno Exhibit 3 marked.)


21


22     MR. PIROZZOLO:  Q   Is this a true copy of a


23 deposition you gave in the case of Russell-Stanley


24 Holdings, Inc. versus Vincent J. Buonanno on March 28,
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1 2003?


2     A   I presume so.


3     Q   Do you have any reason to doubt whether this is


4 a deposition you gave on that day?


5     A   No.


6     Q   I ask you to turn to Page 106.


7     A   I'm there.


8     Q   And if you would read to yourself 106 and the


9 beginning of 107.


10     A   Do you want me to read it out loud?


11     Q   No.  I said to yourself.


12     A   Okay.


13     Q   Are you refreshed that you testified that NECC


14 processed as many as 800 to 900 drums a week for


15 Ciba-Geigy?


16     A   Yes, I do.  But again, it doesn't say what year.


17 You know, it may have hit 8 or 900, it may have been


18 300, it may have been 1,000 or 1,200 per week.  I don't


19 know.  That was a number, an average that I opined on in


20 2003.  I don't know exactly the number per week.  It


21 sounds like a good approximation.


22     Q   And that was during the 1960s?


23     A   I don't know.


24     Q   Okay.  But if NECC processed 800 to 900 drums a
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1 week for Ciba-Geigy that would be close to 50,000 a year


2 for Ciba-Geigy?


3     A   Yeah.  Yeah.  That's why I doubt it was in the


4 1960s.  It sounds like a new plant account, something


5 that we did in the 1970s.


6     Q   Do you know whether Ciba-Geigy built a new plant


7 in Rhode Island at some point?


8     A   I don't believe so.


9     Q   Do you know whether their business in


10 Rhode Island changed between the 1960s and the 1970s?


11     A   I think it increased and eventually vanished.


12     Q   I ask you to turn to Page 117.


13     A   Yes.


14     Q   Do you remember being asked what


15 American Hoechst's volume was?


16     A   Yes.  This refreshes my mind.


17     Q   And you said 200 or 300 drums a week?


18     A   Yes.


19     Q   And that was in answer to a question, that was a


20 follow up to a question:


21          From '69 on, they were also a customer.


22          QUESTION:  What was the volume with them?


23          ANSWER:  Perhaps 200 or 300 drums a week.


24     A   Yes, something like that.  We're talking about
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1 40 years ago.


2     Q   Now, the case in which you gave this testimony


3 was concerned with the Centredale site, was it not?


4     A   Yes.  But if you notice here that --


5     Q   Excuse me.


6          Didn't Russell-Stanley claim that you should


7 have made disclosures in connection with the purchase


8 and sale agreement regarding the Centredale site?


9     MR. PELOSO:  Object to the form.


10     A   I don't see your precision here.  I'm speaking


11 later on and saying from 1969 on, they were also a


12 customer.  So it's unclear as to which plant --


13     Q   That's not my question, sir.


14          My question was is it so that the issues in


15 that case related to the Centredale site and not to the


16 Smithfield site?


17     A   Of course.  Of course.


18     Q   Did Russell-Stanley make any claim in that case


19 that there was a failure to disclose something about the


20 Smithfield site?


21     A   No.


22     Q   So you would agree with me that the context of


23 that case was Centredale?


24     A   Of course.
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1     Q   And you understood that when you were


2 testifying, right?


3     A   Yes.  But --


4     Q   Thank you.


5     A   You're trying to arrive at accuracy of numbers


6 and sales accounts, which I didn't, on this day nor


7 today, maintain that I could give you by volumes of


8 containers being processed.  And so it would be


9 inaccurate for you to arrive at some arithmetic by


10 volumes that you're arriving at over a period of


11 40 years ago.


12     Q   Let me ask you this question, Mr. Buonanno:  If


13 NECC in the sixties reprocessed or refurbished 50,000


14 drums a year, assuming --


15     A   The sixties is a decade, right?  The sixties


16 represents a decade.  And we moved because we were


17 growing very fast.


18     Q   Let me rephrase the question if you have a


19 problem with it.


20          Assuming that NECC was processing approximately


21 50,000 drums a year during the decade of the sixties --


22     A   I don't assume that.  I don't have any


23 recollection.


24     Q   -- and it was receiving more drums than 50,000 a







(617) 542-0039
MERRILL LEGAL SOLUTIONS


Page 65


1 year from its customers, would it be fair to say that it


2 was receiving more drums than it was reprocessing?


3     MR. PELOSO:  Object to the form.


4     A   Your innocence of this business is colossal.  I


5 mean you just don't take more drums than you process.


6 You don't put them in a hole somewhere.


7          If we were selling 50,000 a year, we were


8 taking in 45, 48, 52.  A container takes -- You know,


9 200 would fill this room.  So there's no, on a small


10 patch, there's no way to find some imbalance between a


11 tremendous number of containers taken in but not sold,


12 which I must conclude is what you're trying to divine.


13 And it's just not -- It's a waste of time.


14     Q   Well, then based on your former testimony in the


15 Russell-Stanley versus Vincent Buonanno case, are you


16 now refreshed that NECC processed many more than 50,000


17 drums a year?


18     A   I really don't know the numbers, because it's a


19 decade and a growing business.  So I really wouldn't --


20 I couldn't say.


21     Q   Well, if it processed almost 1,000 drums a week


22 for Ciba-Geigy and processed 200 to 300 drums a week for


23 American Hoechst and it had other customers and


24 Metro-Atlantic was one of its customers, would you agree
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1 with me then it processed many more than 50,000 a week?


2     MR. PELOSO:  Object to the form.


3     A   I can't be sure, because Metro Atlantic was, of


4 course, going out of existence, which is why they left


5 the premises and why they sold the property, because


6 their operations in South Carolina, which we did not


7 supply, had overtaken Centredale.  So they really were a


8 dying business.


9          And by the end of the sixties, again, with the


10 precision of volumes, I can't possibly recall from


11 40 years ago.  They easily could have been down to


12 100 drums per week by 1968 or 1969 and we would have


13 replaced it with other people.  So, you know, your


14 assertions of numbers not adding up are -- We don't have


15 the arithmetic to come up with those numbers.


16     MR. PIROZZOLO:  Q   Metro Atlantic merged with


17 Crown Chemical?


18     A   Right.


19     Q   And moved its operations not to the South but to


20 Dudley Street?


21     A   Some of them.


22     Q   And it operated at Dudley Street for a time?


23     A   Several years.


24     Q   And you handled drums for Crown Chemical, did
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1 you not?


2     A   It was still called Metro Atlantic.


3     Q   And you handled drums from Dudley Street?


4     A   Right.


5     Q   Is it your testimony now that Metro Atlantic may


6 not have been as much as 50 percent of the business of


7 NECC during the 1960s, that you have doubt about that?


8     A   I couldn't possibly put a quantitative


9 percentage on that decade, five decades ago.


10     Q   Have you not previously testified that


11 Metro Atlantic was responsible for about 50 percent of


12 the business of NECC?


13     A   At some point in the sixties.


14     Q   At some point?


15     A   In the sixties.


16     Q   Okay.  Originally would it be correct that NECC


17 was exclusively processing drums from Metro Atlantic?


18     MR. PELOSO:  Object to the form.


19     A   Could you repeat that, sir?


20     MR. PIROZZOLO:  Q   Wasn't it true that when NECC


21 was first set up it processed drums just for


22 Metro-Atlantic?


23     A   100 percent captive.


24     Q   But that was before 1964?
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1     A   Yes.


2     Q   And then later began processing drums for


3 others?


4     A   Yes.


5     Q   And by 1964, it had been in business for about


6 14 years?


7     A   If 1950 was the founding year.


8     Q   And by that time it had other customers?


9     A   Correct.


10     Q   And American Hoechst would have been one of its


11 customers and Ciba-Geigy and you've given a whole list


12 of customers?


13     MR. PELOSO:  Object to the form.


14     A   I don't know when Ciba-Geigy became a customer,


15 I don't recall.


16     MR. PIROZZOLO:  Q   Well, didn't you in 104(e)


17 responses list Ciba-Geigy as a customer?


18     A   Yes.  But I don't know the exact year in the


19 sixties.


20     Q   But you do know that the 104(e) responses you


21 gave related to the Centredale site?


22     MR. PELOSO:  Object to the form, leading questions.


23     A   Yes.


24     MR. PIROZZOLO:  Q   For example, if you would turn
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1 to Page 133 of the Russell-Stanley deposition.


2          Did you testify there that Warwick Chemical was


3 a supplier?


4     A   Yes.


5     Q   And it supplied perhaps 100 drums per week, you


6 testified to?


7     A   I don't recall what I said that day.  But here


8 it is.  Yes, I see it.  I see it.


9     Q   Well, if you read it, do you have any doubt that


10 you said perhaps 100 drums per week?


11     A   No, I don't.


12     Q   Well, that would be 5,000 drums a year, would it


13 not?


14     A   I would say perhaps 100 should not immediately


15 be multiplied out to be a certain 5,000 per year, but it


16 could be.


17     Q   Now, NECC also took drums from other barrel


18 business people?


19     A   Yes.


20     MR. PELOSO:  Object to the form.


21     MR. PIROZZOLO:  Q   And those barrel business people


22 picked up drums from their customers?


23     A   Correct.


24     MR. PELOSO:  Object to form.
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1          I need to have time.


2     THE WITNESS:  Right.  Sorry.


3     MR. PIROZZOLO:  Q   In the 1960s, NECC did business


4 with other barrel people, barrel businesses?


5     A   Yes.


6     Q   And those barrel businesses picked up drums or


7 received drums from their customers and either brought


8 them or had them sent to NECC for reprocessing?


9     MR. PELOSO:  Object to the form.


10     A   Correct.


11     MR. PIROZZOLO:  Q   And among those companies was


12 Woburn Barrel?


13     MR. PELOSO:  Object to the form.


14     A   I don't know.


15     MR. PIROZZOLO:  Q   Efros Barrel?


16     A   Yes.


17     Q   And a number of others and they're in your


18 NECC 104(e) response.


19          Could I ask you to turn to Page 135 and 136 of


20 the Russell-Stanley deposition.  I'm going to invite you


21 to the bottom of that page starting with Line 23.


22          Were you asked this question:


23          QUESTION:  We just went through a whole list of


24          customers.  Are there any other customers or
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1          suppliers that you are aware of for NEC during


2          the Centredale period that I might have missed?


3               Do you see that?


4     A   Yes.


5     Q   And if you go over to Page 136 after the


6 colloquy, your answer was:


7          ANSWER:  I can't recall any other names from


8          that period.


9     MR. PELOSO:  I'm going to object to the form.


10     MR. PIROZZOLO:  Q   Is that right?


11     A   Yes.


12     Q   So would it be fair to say that the names of


13 companies you were asked about in that deposition that


14 you understood that was with reference to the 1960s?


15     MR. PELOSO:  Object to the form.


16     A   It seems so.


17     MR. PIROZZOLO:  Q   Can I ask you to turn to


18 Page 107.


19     A   The same --


20     Q   The same deposition, yes.


21     A   Yes.


22     Q   At the bottom of that page starting at Line 21


23 were you asked:


24          QUESTION:  Let me read you some names and give
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1          me a list of people who may or may not have been


2          customers of NEC.  And we'll go through the list


3          first, see who you know and then we'll go through


4          what period of time.  All these questions are


5          were they a customer from NEC from whatever you


6          remember in the past up to '69, '70.


7          And your answer was:


8          ANSWER:  Just the Centredale period.


9          Do you see that?


10     A   Yes.


11     Q   And then the question was:


12          QUESTION:  Just the Centredale period.


13     A   Right.


14     Q   So I'm going to ask you if A. Harrison -- and


15 you can follow me in the deposition -- if


16 A. Harrison & Company was a customer during the


17 Centredale period?


18     A   Probably.


19     Q   Was Alltex --


20     MR. PELOSO:  Wait, Jack.  Is this the same time


21 frame as posed in the deposition, just so I don't have


22 to object?  The deposition reads:  All these questions


23 are were they a customer of NEC from whatever you


24 remember in the past up until '69, '70.
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1     MR. PIROZZOLO:  That's what I read the context of


2 it.


3     MR. PELOSO:  As long as he's answering in that


4 context.


5     MR. PIROZZOLO:  Q   Was Alltex Specialties a


6 customer during the 1970s?


7     A   I can't remember now.


8     Q   Well, did you previously give --


9     A   It looks like I remembered it in 2003, but I


10 don't remember Alltex.


11     Q   But you don't remember it now?


12     A   No.


13     Q   But you have no reason to believe you were in


14 error when you testified then?


15     A   No.


16     Q   Okay.  Was American Hoechst a customer in the


17 1970s?


18     A   Yes.


19     Q   I'm sorry.  In the 1960s?


20     A   Yes.


21     Q   Was American Mineral Spirits a customer in the


22 1960s?


23     A   I can't recall.


24     Q   Did you testify that it was?







(617) 542-0039
MERRILL LEGAL SOLUTIONS


Page 74


1     A   I did here.


2     Q   Was Bates Manufacturing a customer in the 1960s?


3     A   Apparently.


4     Q   Was Bercen Chemical a customer during the 1960s?


5     A   Apparently so.


6     Q   Was Brown & Sharpe Manufacturing a company in


7 the 1960s -- a customer -- I'm sorry -- in the 1960s?


8     A   You know, I can't remember.  It was possible.


9 Brown & Sharpe is a good example of a company which made


10 machine tools and might have called us for 50 scrap


11 containers in a year.  I mean these are really -- these


12 are really...  So, you know, if a name came from a list


13 of receivables or something, I don't know.  But it


14 doesn't -- It does not -- It does not signify some


15 long-term relationship over the year that it was in.


16 But I did testify that Brown & Sharpe was a customer.


17          Also, I'm not sure if when we spoke of


18 customers, we were mixing people who sold us drums with


19 those to whom we sold drums.  And so that's not clear to


20 me from this.


21          Do you know where that is in here, how we


22 defined a customer?


23     Q   Why don't we just go through in my order and


24 your counsel can ask questions.
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1     A   Okay.


2     Q   Was Cal Chemical a customer in the 1960s?


3     A   Could we save time by saying that I accept that


4 all these customers that I said yes to were customers,


5 everyone I said on the next however many pages, any


6 names you have?


7     Q   I'll just name them.


8     A   Name them all.


9     Q   Cal Chemical, Cardinal Chemical.


10     A   Fine.


11     Q   Ciba-Geigy, Cloro-Bac, Clover Chemical.


12     MR. PELOSO:  Wait, wait, wait.  For Cloro-Bac, he


13 says I don't recollect.


14     MR. PIROZZOLO:  That was Cloro-Bac.


15     MR. PELOSO:  Right.


16     MR. PIROZZOLO:  Why don't I start again.


17     MR. PELOSO:  Okay.


18     MR. PIROZZOLO:  Q   I'm going to ask you whether the


19 following companies were customers of NECC during the


20 1960s.


21          Bercen Chemical, Brown & Sharpe, Cal Chemical,


22 Cardinal Chemical, Ciba-Geigy, Clover Chemical,


23 Cranston Print Works, Duro Finishing, Eastern


24 Color & Chemical, Efros Barrel, Esso Oil -- I'm sorry --
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1 not Esso Oil.  French Worsted, Greenville Finishing,


2 Matthews Barrel, Original Bradford Soap Works,


3 Quonset Navel Base, Rhode Island Chemical Company,


4 Raymond Barrel, Warwick Chemical Company, Woburn Barrel,


5 Worcester Textile.


6     A   Is that it?


7     Q   Yes.


8     A   Would you want to be able to satisfy your


9 question to separate suppliers from customers in which


10 case we should go back?


11     Q   I'm just asking whether they were customers.


12     A   Well, then we need to go one by one.  Let's go


13 back to the beginning.


14     Q   They were customers one way or the other?


15     A   No.  Customers are not people who sell us drums.


16 The category appears to have been loose there and


17 imprecise in that deposition.


18          Customers, are they ever defined as people who


19 both supply and take drums or just those who receive


20 drums?  Maybe earlier in the deposition, it defines it.


21     MS. CORNELL:  Here.


22     A   Attorney, if I were to take all the pages


23 dealing with customers and suppliers and say to you that


24 I accept the testimony that I gave on that date on
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1 pages, can we get beyond this nonsense?


2     MR. PIROZZOLO:  Q   Sure.


3     A   Why don't we do that.


4     MS. CORNELL:  It's not going to make up the


5 distinction.


6     A   For example, he gave us a name -- Where did it


7 go?  I lost it.


8     MS. CORNELL:  Page 114.


9     A   Page 114.  You say T. H. Baylis.  I say I


10 believe we sold them.  Then Teknor.  I can't recall if


11 we sold them.  Thompson, I can't recall.  U.S. Oil, I


12 don't know.


13          Then there were ones that -- Woonsocket.  Some


14 I say we bought from them.  He was just asking me, for


15 example, Efros Barrel sold us drums, so did --


16     MR. PELOSO:  Are we on the record here?


17     A   -- Matthews Barrel.


18     MR. PELOSO:  We're on the record.


19     MR. PIROZZOLO:  We're on the record.


20     MR. PELOSO:  Hold on.  Do we want to be on the


21 record or not?


22     MR. PIROZZOLO:  Well, we need a question and answer.


23 I don't know where we are.  I thought this was an off


24 the record conference.
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1     MR. PELOSO:  It all has been on the record.


2     THE WITNESS:  Can we go off the record?


3     MR. PELOSO:  It's Jack's deposition.


4     MR. PIROZZOLO:  I'm okay with going off the record.


5


6              (discussion had off the record)


7


8     MR. PIROZZOLO:  We have had an off the record


9 discussion.


10     Q   Mr. Buonanno, if you refer to Pages 107 through


11 Page 136 of the Russell-Stanley deposition, which I


12 believe is Exhibit 3, if you were asked the questions


13 that you were asked in that deposition today, would your


14 answers be the same as they were at that time?


15     A   I said all of these things.


16     Q   And you accept those as statements that you made


17 in answer to the questions posed?


18     A   Yes.


19     MR. PELOSO:  To the extent that these will become


20 part of this transcript, I'd like to reserve my right


21 for any objections including those as to form.  To save


22 time, I will not go through them now and pose my


23 objections but reserve the right to do so.


24     MR. PIROZZOLO:  Q   The deposition is part of the
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1 record, so we referred to certain pages.  And your


2 answers to those questions at that time were truthful to


3 the best of your knowledge and ability at that time?


4     A   Correct.


5     MR. PIROZZOLO:  May I ask that this document be


6 marked as the next exhibit.


7


8               (Buonanno Exhibit 4 marked.)


9


10     MR. PIROZZOLO:  Q   Have you ever seen this before?


11     A   I don't know.


12     Q   It is entitled Supplemental Response To


13 CERCLA 104(e) Information Requests, Centredale Manor


14 Restoration Site by New England Container Company.


15     A   What do you want an answer, yes or no?


16     Q   Have you seen this before?


17     A   I imagine so.


18     Q   And if you look at the signature page.


19     A   I admire you bringing this chemical directory


20 with you to Chicago.  Do you carry your own bags?


21     Q   No, I ship it FedEx.


22     A   Robert Baker.


23     Q   If you look at Page 17, do you see Robert Baker?


24     A   Yes.
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1     Q   Is that his signature?


2     A   I think.  Probably.


3     Q   And his title as given there is vice president


4 of operations, NECC?


5     A   Yes.


6     Q   Was he vice president of operations of NECC on


7 August 22, 2002?


8     A   Perhaps.  I don't think I was associated with


9 the company anymore.  I don't know.


10     Q   Was he ever with the company at a time?


11     A   Yes, he was while I was there.


12     Q   And this document contains certain information


13 regarding NECC?


14     A   Apparently.


15     Q   Did you participate in gathering that


16 information?


17     A   No.  I don't believe so.


18     Q   And do you have any idea as to how Mr. Baker got


19 that information?


20     A   No.


21     Q   Can I ask you to turn to Table A.


22     MR. PELOSO:  Do you have a page number, Jack?


23     MR. PIROZZOLO:  It's not numbered.  After the


24 signature page.
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1     A   Okay.


2     MR. PIROZZOLO:  Q   The table says NECC Customers


3 and Drum/Residual Information.  Okay.


4          If you look at that page, do you see listed


5 American Hoechst, 150 drums once or twice a week?


6     A   Right.


7     Q   Does that seem about accurate for the 1960s?


8     A   As I told you, a decade is 120 months and


9 container orders were all over the place and it's


10 40 years ago.


11     Q   You don't remember?


12     A   I don't remember.


13     Q   I'll ask you to turn over to Page 4.


14     A   Actually, I should have said a decade is


15 500 weeks, right?  50 weeks a year.  So to recall the


16 weekly volume would be difficult.


17          What page is next?


18     Q   Page 4.


19          On that page do you see drum numbers for


20 Colfax Packing, Crown Chemical, Duoset?


21     A   Yes, I do.


22     Q   Now, if you go to Page 6, do you see that


23 Esso Oil is listed?


24     A   Yes.
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1     Q   Does that refresh your recollection that


2 Esso Oil delivered drums to NECC?


3     A   Well, this is a record produced by some folks


4 that did not work for the companies in the sixties who


5 are going to records from the sixties or from whatever


6 source, I'm just saying.  So I really have no either


7 recollection or ability to comment on the veracity of


8 that volume of 50, 60 drums per month.  It would be


9 about 12 to 15 per week.


10     Q   So as far as you know, these numbers come from


11 company records?


12     A   It must be.


13     Q   Could I ask you to turn to Page 9.


14          On Page 9, Otis Air Base is listed.  And it


15 says 2,400 drums.


16          Do you see that?


17     A   Yes.


18     Q   Do you remember bidding for drums with respect


19 to Otis Air Base?


20     MR. PELOSO:  Object to form, vague as to time.


21     A   I know that from time to time through the years,


22 we bid on empty containers generated by the Navy or the


23 Army.  So these would have been drums that came to us.


24     MR. PIROZZOLO:  Q   And when you say you bid on
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1 them, you submitted a bid to buy them?


2     A   That's what I mean by bid on them.


3     Q   Okay.  As opposed to selling.


4          Did you sell them back?


5     A   We bid on them and got them.  That's what it


6 means.


7     Q   Do you know what was in the drums from


8 Otis Air Base?


9     A   Well, it says here turbine oil residues.  I


10 haven't the slightest idea of the truth of where they


11 would know that or how.  I wasn't there for this


12 document.


13     Q   How about Quonset Naval Base?


14     A   The same idea, I guess.


15     Q   And you don't know what was in those drums?


16     A   I'll bet it was oil.  And it says here it was


17 oil.


18     Q   Okay.  When did you first hear of dioxin?


19     A   I don't know.  It's something I might have read


20 in Newsweek about.


21     Q   Do you remember when that occurred?


22     A   That I first read about it?  No.


23     Q   Was it in the 1960s?


24     A   I have no idea.
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1     Q   And I guess it's your testimony you did not help


2 put together the information from the Chemical Week


3 Buyers' Guide and so on that's referred to here?


4     A   No.


5     Q   Did you ever read that material through?


6     A   This stuff?


7     Q   Yes.


8     A   I used to look at the Chemical Buyers' Guide,


9 but I don't know when this was used, what year it's for


10 or anything about it.  I was out of the business by now.


11     Q   Did you have an understanding that the


12 Buyers' Guide had a pretty good listing of chemicals


13 manufactured by the customers?


14     A   I would imagine.


15     MR. PELOSO:  Object to the form.


16     A   Probably.


17     MR. PIROZZOLO:  Q   And was the Chemical Week


18 Buyers' Guide a publication generally accepted as


19 authoritative in the sixties?


20     MR. PELOSO:  Object to the form.


21     A   I have no idea how good it was.


22     MR. PIROZZOLO:  Q   Did you consider it


23 authoritative?


24     A   I didn't use it.  I didn't have any reason to
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1 use it.  We read Chemical Week as a guide to the


2 industry.  This is a directory.  I didn't use it.


3     Q   Did you consider Chemical Week to be


4 authoritative?


5     A   It was a good magazine, yes.  A good trade


6 magazine.


7     MR. PIROZZOLO:  I'm going to ask that a document


8 dated March 3, 2000 entitled Responses to Request dated


9 January 20, 2000 for Information Pursuant to Section 104


10 of CERCLA for the Centredale Manor Restoration Project


11 Superfund Site, North Providence, Rhode Island be marked


12 as the next exhibit.


13


14               (Buonanno Exhibit 5 marked.)


15


16     MR. PIROZZOLO:  Q   Have you ever seen that before?


17     A   I don't know.


18     Q   I'll ask you to look at the signature page.


19          Do you see that it was signed by


20 Eugene D'Onofrio, the VP of finance?


21     A   Yes.


22     Q   And he was the vice president of finance at


23 New England Container on March 3, 2000?


24     A   Correct.
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1     Q   And he worked for New England Container, you


2 already told us, for a certain period of time before


3 that?


4     A   Yes.


5     MR. PIROZZOLO:  I'd ask that the document dated


6 July 20 of 1999 be marked as the next exhibit.


7


8               (Buonanno Exhibit 6 marked.)


9


10     MR. PIROZZOLO:  Q   And that is a document you


11 signed, is that right?


12     A   Okay.  Yeah.


13     Q   Was that in response to a 104 request to you


14 personally?


15     A   Right.


16     Q   Was your answer yes?


17     A   Yes.


18     Q   And is the information contained in that true


19 and accurate?


20     A   I think so.  To the best of my knowledge.


21     Q   Now, that document refers to some other


22 documents among which is a so-called Sanborn map.


23          I'm sorry.  I'm not sure that's right.  I'll


24 withdraw that question.
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1          Let's take a brief recess while I re-organize


2 some papers.


3


4                      (LUNCH RECESS)


5


6     MR. PIROZZOLO:  Q   Mr. Buonanno, have you had a


7 good lunch?


8     A   Yes, sir.


9     Q   Are you refreshed and ready to proceed?


10     A   Absolutely.  As soon as possible.


11     Q   Can I ask you to look at the August 22, 2002


12 New England Container Supplemental 104(e) Response.


13     A   This one is July 20th.


14     Q   I wish you would go back to --


15     A   It's the wrong one.


16     Q   -- the fat one.


17     MS. CORNELL:  It's Exhibit 5.


18     A   This is March 3rd, 2000.


19          Do you see the August 9th one, Kim, here?


20     MR. PIROZZOLO:  Q   It's the fat one.


21     MS. CORNELL:  Oh, the real fat one.


22     MR. PIROZZOLO:  Q   Do you have that?


23     A   Yes.


24     Q   Could you turn to Appendix A or Exhibit A which
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1 follows the signature page.


2     MS. CORNELL:  After Page 17.


3     A   Okay.  Customers and Residuals.  Yeah.


4     Q   You see a table of --


5     A   I do.


6     Q   -- of 13 pages that follows.


7     A   Yeah.


8     Q   Do you have any reason to doubt that the


9 companies listed there were companies that NECC did


10 business with during the 1960s?


11     MR. PELOSO:  Object to the form of did business,


12 vague.


13     A   Again, this is an imprecise chart, because it


14 calls things customers who are also suppliers.


15     MR. PIROZZOLO:  Q   But if you would just focus --


16     A   I wasn't involved in preparing this.  I wouldn't


17 have signed onto this.  When you say do you have any


18 reason to doubt whether they're customers, the premise


19 of this, mixing customers and suppliers is -- So what


20 are you saying, do I agree that they're right?


21     Q   My question is a very simple one, Mr. Buonanno.


22 If you would just focus on it.


23     A   Okay.  I'll listen.


24     Q   Do you have any reason to dispute that the
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1 customers listed there were entities that did business


2 with NECC during the 1960s?


3     A   I dispute that they are customers.  This is not


4 a customer list.


5     Q   Well, I'll rephrase the question.  I thought I


6 rephrased it differently.


7     A   Try it again.


8     Q   Do you have any reason to dispute that the


9 entities listed there were not parties that did business


10 with NECC during the 1960s?


11     A   No, no, I don't have any reason to dispute that.


12     Q   Are any of the parties listed there parties who


13 did not deliver used drums to NECC?


14     MR. PELOSO:  During that time period?


15     MR. PIROZZOLO:  During that time period.  Yes.


16     A   I can't recall.  I don't know.


17     MR. PIROZZOLO:  Q   If you would look at the column


18 headed Number of Drums and review the chart, do you have


19 any reason to dispute the number of drums listed in the


20 column headed Number of Drums in that chart?


21     MR. PELOSO:  Objection.


22     A   I have no knowledge of these volume numbers.  I


23 don't know.  Or I'm not -- I don't recall them.


24     MR. PIROZZOLO:  Q   Thank you.
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1          And if we go to the column headed


2 Residual Content in the Drums, do you have any reason to


3 dispute the description of residual content in the drums


4 as listed in that chart with respect to the parties that


5 delivered drums to NECC in the 1960s?


6     A   I can't comment on the accuracy of it.


7     Q   You have no reason to disagree with it, is that


8 right?


9     MR. PELOSO:  Object to the form.


10     THE WITNESS:  Can I ask you on that?


11     A   I don't know.  I don't know.


12     MS. CORNELL:  You don't know.


13     A   I don't know if it's accurate or not.


14     MR. PIROZZOLO:  Q   Do you have any information


15 that's contrary to what is listed there?


16     A   No.


17     Q   Okay.  Now, you would agree that in virtually


18 all cases drums sent to NECC for reconditioning had a


19 residual material in them?


20     MR. PELOSO:  Object to the form.


21     A   That is not necessarily so.


22     MR. PIROZZOLO:  Q   Would it be correct that for the


23 most part --


24     A   For the most part, they had residual.
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1     MR. PELOSO:  Object.


2     MR. PIROZZOLO:  Q   For the most part, they had --


3     MR. PELOSO:  I need to get my objection in.


4     THE WITNESS:  Sorry.


5     MR. PELOSO:  Object as to form.


6     MR. PIROZZOLO:  What does the record say?  Do we


7 have the answer?


8


9          (From the record above, the reporter read


10          the following:


11          "A    For the most part, they had residual.")


12


13     MR. PIROZZOLO:  Q   Have you ever heard the phrase


14 the remaining inch or something like that in reference


15 to drums?


16     A   Yes.


17     Q   What does that mean?


18     A   There was a regulation put forth by the EPA


19 which said that empty containers which would travel on


20 the highway could not have any more than an inch of


21 residual materials.  By the way, that's Department of


22 Transportation, not EPA.  An empty container could only


23 travel with an inch or less of residue.


24     MR. PIROZZOLO:  I'll ask that this document be
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1 marked as the next exhibit.


2


3               (Buonanno Exhibit 7 marked.)


4


5     MR. PIROZZOLO:  Q   Is that your picture?


6     A   That's me.  A much younger me.


7     Q   Is this an article that was written about the


8 $1 billion dollar inch?


9     A   Yes.


10     Q   And in this article you are quoted?


11     A   Yes.


12     Q   Indeed, that's your picture in the article?


13     A   Yes.


14     Q   And is it so that that one inch left in the


15 bottoms of drums is the number one environmental problem


16 in the drum reconditioning industry?


17     MR. PELOSO:  Objection, vague as to time.


18     A   I think it's a metaphor for the aspects of


19 handling residues of chemicals as an environmental


20 problem of the industry, yes.


21     MR. PIROZZOLO:  Q   I'm sorry.  I didn't hear you.


22     A   The one inch, the $1 billion inch is a figure of


23 speech to discuss the problems connected with dealing


24 with residues that come in containers.
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1     Q   So it might not be an inch, it could be


2 something more than an inch, something less than an


3 inch, but it means the remaining unused content of the


4 drums is the number one environmental problem in the


5 drum reconditioning industry?


6     A   Yes.


7     MR. PELOSO:  Objection.


8     MR. PIROZZOLO:  Q   And that was the opinion you


9 gave when you were interviewed for this article?


10     A   Yes.


11     Q   And this article was dated approximately 1986,


12 it was published on March 5th, 1986 in Chemical Week?


13


14              (discussion had off the record)


15


16     MR. PIROZZOLO:  Q   I'm sorry.


17          This article was published in the Chemical Week


18 edition of March 5th, 1986?


19     A   Yes.


20     Q   But as of that time this had been a problem for


21 many years, isn't that right?


22     A   Yes.  You should read it.


23     Q   And in that article, if you turn to the last


24 page to refresh your yourself, in the interview for the
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1 article, you expressed the opinion that the generators


2 of empty drums have to be made to realize that the


3 responsibility and liability for empty drums is theirs?


4     A   Yes.


5     Q   And so the thrust of this article was that


6 whatever responsibility the drum recyclers may have, the


7 generators or the parties who sent drums to be recycled


8 bore responsibility?


9     MR. PELOSO:  Object to the form.


10     MR. PIROZZOLO:  Q   That was your view?


11     A   I think if you read it carefully, it does say


12 that the generators do have responsibility, but the


13 proper handling of those residues was the responsibility


14 of the drum reconditioner.  Obviously, we received them.


15 And so we had responsibility also.


16     Q   And just to put this into some quantity, if


17 there were an inch of material in a drum that would be


18 3 percent of the product?


19     MR. PELOSO:  Object to the form.


20     A   Something like that, yeah.


21          Actually, the thrust of the article, not that


22 we need to go into it, the billion dollar inch refers to


23 the wasted raw materials that were being disposed of as


24 virgin materials not a billion dollar environmental
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1 problem.


2     MR. PIROZZOLO:  Q   Have you ever heard of


3 Wilford Suborin?  (phonetic)


4     A   Yes.


5     Q   Did he ever have a connection with NECC?


6     A   He worked for us for many years.


7     Q   And what was his job?


8     A   He ran the shot blaster.


9     Q   And is he still living?


10     A   I don't believe so.


11     Q   Do you know one way or the other?


12     A   I don't.


13     Q   Where did he live when you last knew where he


14 lived?


15     A   Woonsocket, Rhode Island.  W-O-O-N-S-O-C-K-E-T.


16 Indian name.


17     Q   Now, do you have the deposition, the big


18 deposition?


19     MS. CORNELL:  Exhibit 3?


20     MR. PIROZZOLO:  Exhibit 3.


21     THE WITNESS:  What am I looking at now?  This one?


22     MS. CORNELL:  Yes.


23     MR. PIROZZOLO:  Q   Maybe you don't need the


24 deposition, but I'm going to ask you, you were aware of
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1 the Metro Atlantic operation in what has now been called


2 the hexachlorophene building, do you remember that?


3     A   Yes, sir.


4     Q   That's not the deposition I'm asking you about,


5 sir.


6     A   Oh.


7     Q   It's the fat one.


8     MS. CORNELL:  That is the fat one.  The


9 Russell-Stanley deposition.  I'm putting back the other


10 one.


11     MR. PIROZZOLO:  Okay, I see.


12     Q   And there were no drums involved in that


13 operation?


14     A   Correct.  Not to my knowledge, the answer is.


15 No, not to my knowledge.


16     Q   Can I ask you to turn to Page 221 of that


17 deposition.


18     A   Okay.


19     Q   If you'll look at Line 12, were you asked:


20          Was hexachlorophene ever used in the


21          reconditioning of drums?


22               Do you see that question?


23     A   Yes.


24     Q   And was your answer to that no?







(617) 542-0039
MERRILL LEGAL SOLUTIONS


Page 97


1     A   No.


2     Q   Thank you.


3          Would it be correct that you made it your


4 business to know everything about -- Withdrawn.


5          You made it your business to be informed


6 concerning the proceedings regarding the NECC site in


7 Centredale?


8     A   The NECC site but not the Metro Atlantic site.


9     Q   And you were the key person?


10     A   No.  Because when we were at Centredale, as you


11 remember, I was a starting employee with mostly sales


12 responsibilities, so I wasn't.


13     Q   Could you turn to Page 223 of that deposition,


14 Line 8.


15          Were you asked:


16          What was your role with respect to, for


17          example, assisting the outside counsel for the


18          company in connection with the EPA investigation?


19          And was your answer:


20          I was key to it because I knew the most about


21          the history.


22     A   Well, you're asking me now about what I did when


23 I was now sued and I was part of Russell-Stanley.  Of


24 course, I had a key responsibility then.  But I thought
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1 you were asking me about whether I had key knowledge


2 when I was a worker there.


3     Q   If you would just focus on my question.


4     MS. CORNELL:  He was focusing on your question.


5     A   I was focusing on your question.  You asked me


6 if I had --


7     MR. PIROZZOLO:  Q   My question is simple.


8     A   No, no.  You asked me before that -- You asked


9 me before that did you make it your business to know


10 exactly the operations of the chemicals at the site.  I


11 did not as a young man.  But I did take the


12 responsibility for it when I was president of the


13 company that sold to Russell-Stanley.  Those are


14 different.


15     Q   Okay.  Let's start again.  Here's the question.


16     A   Okay.


17     Q   On Page 223 of the Russell-Stanley deposition,


18 were you asked:


19          What was your role with respect to, for


20          example, assisting the outside counsel for the


21          company in connection with the EPA investigation?


22          And did you answer:


23          I was key to it because I knew the most about


24          the history.
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1          You gave that testimony?


2     A   I gave that answer.


3     Q   And is it so that you knew the most about the


4 history?


5     A   Of living people, yes.  At that point, 40 years


6 later.


7     Q   And if you go down to the bottom of that page, I


8 won't read the whole answer, you testified in part:


9          My role was to review the records of those


10          people and the credibility of them and try to


11          understand the case in order to defend


12          New England Container.


13     A   Yeah.


14     Q   Do you see that?


15     A   Yes.


16     Q   What records were you referring to there?


17     A   I have no idea.


18     Q   Well, what records did you review?


19     A   I guess the kind of records that I must have


20 looked at in 2002 of who we did business with.  For


21 example, that customer list, that was a record.  People


22 that supplied us containers.  You mentioned a Christmas


23 list, I probably looked at that record.  I can't


24 remember any other records that I looked at.
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1     Q   Were the records that you reviewed segregated in


2 any way?


3     A   I really don't recall anything about it.


4     Q   Did you destroy any of the records you reviewed?


5     A   No, I never destroyed any records.


6     Q   Do you have those records in your possession,


7 custody or control?


8     A   No.


9     Q   Where would you go to look for those records?


10     A   New England Container or Edwards & Angell.


11     Q   Is there any person you would go to for that?


12     A   Deming Sherman has the most continuity.


13     Q   Does Deming Sherman represent New England


14 Container?


15     MS. CORNELL:  No longer.


16     A   No longer.


17     MR. PIROZZOLO:  Q   Does he represent you


18 personally?


19     A   Yes, I guess he does.  But Kim represents me


20 here today from Pedersen Houpt.


21     Q   Now, if you stay on that answer, in the first


22 sentence you say in part:  I wanted to be briefed on


23 every word that I could that had been written about the


24 site, the Journal basically.
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1          What did you mean by the Journal?


2     A   The Providence Journal.


3     Q   And you then said in that answer:  Any letters,


4 correspondence, any records at New England Container.


5          What records at New England Container were you


6 referring to?


7     A   I have no recollection of any particular pieces


8 of paper.  But anything we had dealing with the sixties,


9 I wanted to see it and did.  But I don't have it.


10     Q   Do you know where those records are today?


11     A   Either New England Container or


12 Edwards & Angell.


13     Q   When was the last time you saw those records?


14     A   This case has been -- The case against me with


15 Russell-Stanley has been over for maybe four years.  I


16 don't know when it was settled.  I probably looked at


17 those records in the prior years to the settlement.


18     Q   Where were you when you looked at the records?


19     A   Edwards & Angell.


20     Q   How did the records get to Edwards & Angell?


21     A   Things that were called upon by Deming Sherman


22 from the company.


23     Q   Did somebody from the company other than you


24 give Deming Sherman records?
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1     A   I wouldn't know.


2     Q   In the ordinary course of business who would


3 have had the responsibility to collect records to give


4 to Deming Sherman?


5     A   Gene D'Onofrio, the chief financial officer.


6     Q   And he's still alive?


7     A   He is.


8     Q   And does he still work for -- I think I may have


9 asked you.


10     A   No.


11     Q   Do you know where he lives?


12     A   Kingston, Rhode Island, as I said before.


13     Q   So if we wanted to find out what records you


14 reviewed, would he be the person most knowledgeable --


15     A   No.  Deming Sherman --


16     Q   -- as to those records and where they came from?


17     A   No.  I would say Deming Sherman would be the


18 most knowledgeable one and had the continuity of service


19 to the company through all those years, not back to the


20 sixties, but through the years, since the sale of the


21 company back in 1998.  He had the records and the


22 expertise to understand them.


23     Q   Again, I don't mean to interrupt you.


24     A   Yeah.
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1     Q   Did Deming Sherman bill you for his services in


2 the Russell-Stanley litigation?


3     A   Of course.


4     Q   And were his bills detailed so they gave tasks


5 and time spent?


6     A   I imagine they did.


7     Q   Do you have copies of those bills?


8     A   I'm not sure that I do.  I don't like to look at


9 them.  I might have just gotten rid of my bills.


10     Q   You don't know one way or another?


11     A   No, I don't.  But Deming Sherman, again, would


12 have all those records.


13     Q   Have you ever heard of a Frank Morazza?


14     A   Yes.


15     Q   In what connection have you heard of him?


16     A   I was more familiar with this a few years ago,


17 but I believe that he was an environmental consultant


18 who had expertise in chemical manufacturing.  And at the


19 time of the initial case by the government was someone


20 from whom we tried to get information about dioxin to


21 understand it.


22     Q   Was the New England Container facility hooked


23 into the city sewer?


24     MR. PELOSO:  Object to the form.
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1     A   I believe it was.


2     MR. PIROZZOLO:  Q   When was it first hooked into


3 the city sewer?


4     A   I don't know.


5     Q   Was it hooked into the city sewer during any of


6 the time you worked for the company?


7     A   I don't recall details of the sewer system.


8     Q   Was Metro Atlantic hooked into the city sewer?


9     A   I don't know.


10     Q   You say you don't know one way or another?


11     A   I don't know.


12     Q   Now, you never saw any discharges into the


13 Woonasquatucket River from Metro-Atlantic, did you?


14     MR. PELOSO:  Object to the form.


15     A   No.


16     MR. PIROZZOLO:  Q   Did you see any other discharges


17 into bodies of water from Metro Atlantic?


18     MR. PELOSO:  Object to the form.


19     A   I didn't work in their premises or go in them.


20     MR. PIROZZOLO:  Q   That's not my question.


21          Did you ever see any discharge --


22     A   Well, that answers the question why I didn't see


23 any.


24     Q   I didn't ask you why.  I asked you did you ever







(617) 542-0039
MERRILL LEGAL SOLUTIONS


Page 105


1 see them?


2     A   No.  I told you no several times.


3     Q   You used to go to Metro Atlantic from time to


4 time?


5     A   Yes.


6     Q   Your father worked there.


7          Did they have bathrooms there?


8     A   Yes.  They did.


9     Q   Did you ever use the bathrooms there?


10     A   Perhaps.


11          And they flushed, the toilets.


12     Q   And they flushed.


13          I suppose if I asked you today, you don't know


14 where it went after you flushed the toilet?


15     A   That's true.


16     Q   Is that true?


17     A   Yes.


18     Q   Did you ever see sewage come out of a pipe into


19 either the river or the tailrace?


20     A   For the fourth time, no.


21     Q   Okay.  I'm sorry if I've asked you this before.


22          Is Richard Costa still alive?


23     A   He is.  You did ask me before.


24     Q   I did ask you.  Thank you.







(617) 542-0039
MERRILL LEGAL SOLUTIONS


Page 106


1          Did you ever have a problem at any facility


2 with kind of valves that deteriorate and result in


3 leaks?


4     MR. PELOSO:  Object to the form, vague.


5     A   I have no recollection of that.


6     MR. PIROZZOLO:  Q   Was there ever a proceeding


7 involving OSHA?


8     MR. PELOSO:  Object to the form, vague.


9     MR. PIROZZOLO:  That NECC was involved in.


10     A   In which years?


11     Q   Well, were there more than one proceeding?


12     A   You're asking me if there was ever a proceeding.


13 Are you dealing with the years that you're interested in


14 Centredale?


15     Q   I'm just asking if there ever was an OSHA


16 proceeding.


17     A   You know, I'm trying to reconstruct history.  I


18 don't think OSHA was in business in the 1960s.  So I


19 doubt there was an OSHA proceeding.  Just by logic, no.


20 I don't think so.


21     Q   During the 1960s.  How about later?


22     A   I don't ever remember an OSHA -- I remember OSHA


23 inspections.  I don't remember any OSHA action against


24 us, ever.  I don't recall any.
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1     Q   Do you remember a hearing in January of 1979?


2     MS. CORNELL:  A what?


3     MR. PIROZZOLO:  Q   A hearing involving OSHA.


4     A   No.  1979?


5     MR. PIROZZOLO:  Can I ask that a transcript of a


6 hearing dated January -- I'm sorry -- December 5, 1978


7 be marked as the next exhibit.  And a transcript of a


8 hearing on January 4, 1979 be marked as the next two


9 exhibits.


10


11               (Buonanno Exhibit 8 marked.)


12


13               (Buonanno Exhibit 9 marked.)


14


15     MR. PIROZZOLO:  Q   Do you now remember there was an


16 OSHA proceeding against NECC?


17     A   If I was there, I was there.


18     Q   The name given in the hearing is Vincent


19 B-I-A-N-O.


20     A   Incorrect.


21     Q   Is that another person or did they misspell your


22 name?


23     A   No, that's a misspelling.


24     Q   So you did testify in that hearing, is that
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1 right?


2     A   This is 1979, okay.  It's coming up on 30 years


3 ago.


4     Q   If you go over to Page 119.


5     A   I'm there.


6     Q   Are you there?


7     A   Yes.


8     Q   You described the new plant that was built at


9 Smithfield.


10          Do you see that?


11     A   Yes.


12     Q   And there's an answer that starts with we did a


13 tremendous amount of pre-engineering.


14     A   Yes.


15     Q   Was the new plant significantly different from


16 the old plant?


17     A   Very different.


18     Q   Would you compare the two?  I think I asked you


19 earlier and you said there was no difference.  What were


20 the differences between the two plants?


21     A   The basic industrial processes of furnace


22 treatment, blasting metal work and finishing remain the


23 same.  I did say that.  What was different was


24 magnifying the volumes of it and the handling of it
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1 through automatic processes, so there was a great deal


2 of automation engineering involved in the new systems.


3 Automatic conveyors, automatic spraying.  We removed


4 many manual operations from it and turned them into


5 automatic operations.  So it was very different.


6     Q   When you were involved in the design of the


7 plant at Smithfield, were you considering in that design


8 the fact that you could see the forthcoming legislation


9 in all kinds of areas from air pollution to water


10 pollution to solid waste matter, toxic substances and


11 Department of Transportation regulations regarding


12 transportation of hazardous materials?


13     A   Yes.


14     Q   And is it so that you spent a great deal of time


15 and money engineering a facility that would come in


16 compliance with these regulations and meet these


17 requirements?


18     A   Correct.


19     Q   Now, the old plant did not --


20     MR. PELOSO:  Object.


21     MR. PIROZZOLO:  Q   -- come in compliance with those


22 regulations and requirements as you foresaw, did it?


23     MR. PELOSO:  Object to the form.


24     A   That's a projection that you've made, but that's
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1 not necessarily so.  If I am able to put 200 drums


2 through a furnace in one facility and I'm expecting to


3 put 3,000 drums through it, I'm going to be handling a


4 great deal more volume of residues, paintings of


5 finishing materials and so forth that I would be


6 handling.  So we were involved in a quantum leap in the


7 size.  And we had some operations where employees worked


8 in an operation, we removed personnel exposure to that


9 machinery.  So it doesn't mean that before that time


10 that we were doing anything that was not compliant.  But


11 we were going into a highly automated, high-volume


12 system.


13     MR. PIROZZOLO:  Q   It would be correct that when


14 the plant at Centredale was built and operated prior to


15 1970, the regulations that you had in mind when you were


16 designing -- the forthcoming regulations you had in mind


17 when you were designing Smithfield didn't exist?


18     MR. PELOSO:  Object to the form.


19     A   Some did, some didn't.


20          Sorry, Attorney.


21          Some did, some didn't.


22     MR. PELOSO:  Thank you.


23     MR. PIROZZOLO:  Q   But for the most part, they did


24 not?
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1     MR. PELOSO:  Object.


2     A   No, I think you're wrong.  1970 was Earth Day


3 and the Federal EPA was created after that.  And


4 transportation laws developed, environmental.  It's a


5 nice generalization, but it's wrong.  There was a lot of


6 regulation.


7     MR. PIROZZOLO:  Q   Well, let's see if we can


8 articulate.


9     A   Okay.


10     Q   What were the differences in the design of the


11 Smithfield plant from the Centredale plant other than


12 that the Smithfield plant was designed to handle a


13 higher volume?


14     A   Well, for example, furnace treatment of the


15 containers was an extremely energy-consuming activity.


16 Natural gas, furnacing of containers with an open flame.


17 And we devised a system of heat recovery in that


18 building in 1980, which was very early, to feed a waste


19 heat boiler and to create all the energy for our other


20 cleaning operations through the exhaust heat of the


21 furnace.


22          We created a way to move the containers through


23 the furnace without conveyors on a kind of vibrating


24 unit which took us out of the problems of chain life.
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1          We encapsulated the dust of shot blasting into


2 its own room environment.


3          We built automatic spray equipment to apply


4 interior linings that had previously been applied by men


5 with a spray gun into automatic spraying systems with


6 reciprocating arms.


7          We build serpentine conveyors so that an oven


8 which would previously take 120 or 140 feet of space


9 could be encapsulated in just 40 or 50 feet.


10          So it was full of innovations which were about


11 automation but also were about workplace improvement.


12     Q   Did the Smithfield plant have a pit at the place


13 where drums were introduced?


14     A   It did.  It had a collection pit.


15     Q   A what?


16     A   A collection pit.


17     Q   And where was that collection pit?


18     A   At the entrance of the furnace as always.


19     Q   And how big was that?


20     A   You know, I don't recall.


21     Q   What was it made of?


22     A   Steel.


23     Q   Pardon?


24     A   Steel.  Steel.
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1     Q   Steel.


2          Was it totally sealed?


3     A   Yes.


4     Q   And what was the ground around that pit made of?


5     A   Concrete.


6     Q   And how far was the concrete?


7     A   It was a large pad.  It may have been 2 or


8 300 square feet.


9     Q   And at Centredale, the ground around the pit was


10 dirt?


11     A   Also paved.  Concrete pit, subterranean.


12     Q   And was it so that the ground in that area was


13 just the earth?


14     MR. PELOSO:  Objection.  That's not what he said.


15     A   I didn't say that.


16     MR. PIROZZOLO:  Q   I'm asking you that.


17     A   No.  It was paved.  I just said that.


18     Q   And how was the material in the pit disposed of?


19     A   It was removed by dumpsters to --


20     MS. CORNELL:  What pit are we talking about right


21 now?


22     MR. PELOSO:  Which pit?


23     A   The pit where?


24     MR. PIROZZOLO:  Q   At Smithfield.
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1     A   It was removed in dumpsters to licensed waste


2 hauler companies.  Waste removal companies.


3     Q   What was the name of that company?


4     A   There were many of them.


5     Q   Pardon?


6     A   There were many waste haulers.


7     Q   Did you use a septic tank company to take


8 material out of the pit?


9     A   No.  We used haulers who took either oil waste


10 or sludge waste.  They may have used a tank truck


11 similar to a septic truck, but they were in the business


12 of waste.


13     Q   I'll ask you to turn to Volume 2 on Page 34.


14 Page 34 of Volume 2.


15     A   Okay.


16     Q   Do you see reference to self-closing valves?


17     A   Yes.


18     Q   Do you understand what kind of valve is referred


19 to there?


20     A   I don't.  These are questions to Mr. Costa, I


21 believe, who was a general manager of the plant.


22     Q   So you can't help us on that?


23     A   So I can't.  All those questions on those pages,


24 you'll find are Mr. Costa's.  I'm a literature major.
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1     Q   Was the Smithfield location ever a Superfund


2 site?


3     A   No.


4     Q   Were there ever any environmental actions or


5 complaints about the Smithfield location?


6     A   Yes.


7     Q   And could you tell us in general what the nature


8 of them were?


9     A   There were air emissions complaints.


10     Q   Were there ever any proceedings or


11 investigations regarding earth or ground water


12 contamination?


13     A   There were.  And we were involved in the


14 negotiation with the state to monitor the ground water


15 of Smithfield, which we did.


16     Q   I'm sorry?


17     A   To monitor the ground water, subsurface water in


18 a container to make sure that we were not contaminating


19 the ground water and we did that.


20     Q   And did you find any substances in the ground


21 water?


22     A   We found that we were approved to drinking water


23 standards.


24     Q   You were what?
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1     A   We were approved to drinking water standards.


2     Q   Were those proceedings brought by the


3 Rhode Island --


4     A   The State of Rhode Island.


5     Q   What was the name of the company that designed


6 the Smithfield plant?


7     A   There were several designers, because it was


8 both the building and the equipment.  The chief


9 engineering designer was Harold Small Associates who is


10 mentioned in your first --


11     Q   Do you know if that company still exists?


12     A   I believe it does not.


13     Q   Do you know where the plans and planning


14 documents for the Smithfield plant would be located


15 today?


16     A   I have no idea.


17     Q   Were they ever at NECC?


18     A   I'm sure they were.


19     Q   Do you have any reason to believe they've been


20 destroyed?


21     A   No.


22     Q   Would those documents have been useful in


23 maintaining the plant?


24     A   They were most useful in constructing the plant,
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1 architectural drawings.


2     Q   Well, were there also narratives as to what the


3 goals of planning were, the design goals?


4     A   I don't recall such a thing.


5     Q   Who was the chief architect or engineer in


6 charge of the project?


7     A   As I said, Harold Small Associates for


8 mechanical.


9     Q   By name, what person?


10     A   Harold Small.


11     Q   His name was Harold Small?


12     A   Yes.


13     Q   Do you know whether he's still alive?


14     A   I don't.


15     Q   Do you know where he lived --


16     A   I don't.


17     Q   -- when you last --


18     A   Philadelphia area.  I haven't spoken to him in


19 40 years.


20     Q   Did NECC have trucks in the 1960s?


21     A   Of course.


22     Q   Would you describe them?


23     A   They were what's called open stake body trucks.


24 S-T-A-K-E, not sirloin.  And they were closed body
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1 trailers.


2     Q   And about how many trucks did NECC have?


3     A   Oh, I think in the sixties, now you want to talk


4 about Centredale?


5     Q   In the sixties.


6     A   I just would guess we may have had three trucks.


7     Q   Could you tell us what the three trucks were?


8     A   Three stake body trucks when I joined the


9 company that could hold 150 drums each.


10     Q   Is a stake body truck what was called a straight


11 truck?


12     A   A straight truck.  A fixed body.


13     Q   Did NECC have a tractor-trailer truck?


14     A   Not when I began work in 1960.


15     Q   Did it at any time in the sixties?


16     A   Many, many of them.  Oh, in the sixties.


17     Q   In the sixties.


18     A   Perhaps we bought our first trailer in 1969 or


19 1970.  I don't remember.  I can't recall.


20     Q   Did you have drivers who were qualified to drive


21 the tractor-trailer truck?


22     A   Yes.  Of course.


23     Q   And did you have a driver, at least one driver


24 who was qualified?
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1     A   We're speaking now of the Smithfield era, right?


2     Q   No, I'm speaking of Centredale.


3     A   No, we didn't have any.  If we had one


4 tractor-trailer driver, perhaps Zealous Brown may have


5 been there, he was licensed.  He might have driven one


6 trailer, but I can't recall.


7     Q   Do you know if Mr. Cifelli drove a


8 tractor-trailer for NECC?


9     A   I don't recall.  He was an employee, but I don't


10 recall if he drove a truck.


11     Q   Did NECC have secretaries or clerical employees


12 in the 1960s?


13     A   No.


14     Q   Who kept the books of the company on a


15 day-to-day basis?


16     A   I think we had a part-time bookkeeper.


17     Q   Was there anybody on site who handled the


18 day-to-day handling of the books of account?


19     A   The general manager, John Mikucki, wrote slips


20 for what went out and what came in.  It was a very


21 simple business at that point.


22     Q   How did NECC account for buying and selling


23 drums to and from its customers?


24     A   Well, every shipment that went out was







(617) 542-0039
MERRILL LEGAL SOLUTIONS


Page 120


1 accompanied by a delivery slip.  And every load that


2 came in, a receiving slip.  At the end, the part-time


3 bookkeeper, whoever that was at the time, would take the


4 delivery slips and check the price book and write a bill


5 and mail it.


6     Q   And who was that part-time bookkeeper?


7     A   I remember bookkeepers.  I just remember Elaine,


8 Mary.  I have no recollection of any of the names of the


9 temporary bookkeepers.


10     Q   In the sixties, how much did NECC pay for drums?


11     A   Perhaps we were paying, in the beginning, a


12 dollar to two dollars.


13     Q   A dollar to two dollars?


14     A   Yes.


15     Q   And by the beginning, do you mean in the late


16 sixties?


17     A   Yes.  At the beginning of my work.


18     Q   So 1967?


19     A   1967, yeah.


20     Q   And how much did they sell drums for at that


21 time?


22     A   Approximately $5 to $6.


23     Q   Did NECC collect sales tax for drums that it


24 sold?
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1     MR. PELOSO:  During that time period?


2     MR. PIROZZOLO:  During that time period.


3     A   If it was legal, we did it.  But I have no idea


4 what we needed to do about sales tax in Rhode Island in


5 1967.  I have no idea.  We certainly were compliant.


6     MR. PIROZZOLO:  Q   Do you know whether Rhode Island


7 had sales tax at that time?


8     A   I don't know.


9     Q   Did NECC ever sell drums to companies outside of


10 Rhode Island?


11     A   Yes.


12     Q   Did it pay sales tax to any of the states to


13 which it shipped jobs or in which it had customers for


14 drums during the 1960s?


15     A   I have no recollection of our tax practices.


16     Q   Who would have been in charge of submitting


17 sales tax payments, if there were any, and filing or


18 submitting sales tax returns?


19     A   I don't know who did that.  I think our


20 accountant did all of our tax filings for us.


21     Q   And what was your accountant's name?


22     A   I remember the name in the beginning, my


23 beginning, was Radcliff & Company, R-A-D-C-L-I-F-F, in


24 Providence.
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1     Q   And does that company still exist?


2     A   No.


3     Q   Who was the accountant who did the work?


4     A   Mr. Radcliff.


5     Q   Is Mr. Radcliff still alive?


6     A   I doubt it.


7     Q   What was his first name?


8     A   I called him Mr. Radcliff.


9     Q   Was there a successor to that company?


10     A   I have no idea.


11     Q   And did NECC file income tax returns during that


12 period?


13     A   Of course.


14     Q   Does NECC have in its records copies of the


15 income tax returns?


16     A   I don't know how our 40-year old -- their


17 40-year old records are.  You'd have to ask the people


18 that have owned it for almost ten years now since I left


19 what they have in the way of past records.


20     Q   Did you ever know whether oil was sprayed on the


21 NECC site in order to keep dust down?


22     A   I think that there was a process of paving which


23 involved oil and sand, but I don't know -- I don't know


24 how it was done.
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1     Q   Could you describe totally the course of your


2 relationship with the National Barrel and Drum


3 Association.


4     A   I went first as a young member of the


5 association in probably 1979 or 1980.  My father was in


6 it, because he was an owner/operator.  I had joined it


7 maybe ten years before.  And I immediately became active


8 in the environmental committees of it and probably


9 joined the board of it in the 1980s.


10          I see in this article that I was chairman by


11 1985.  And I stayed active in it all through my years in


12 the container business and since.  I've always been


13 active in it.


14     Q   Were you a national vice president and


15 treasurer?


16     A   At one point.


17     Q   During what period of time was that?


18     A   I have no idea.


19     Q   Did you on behalf of that association have


20 discussions with federal agencies concerning the drum


21 recycling business?


22     A   Yes, I did.


23     Q   What did those consist of?


24     A   When the Department of Transportation was
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1 involved in regulating the transportation of hazardous


2 liquids in full drums, they sought industry advice about


3 the best containers for packaging things and for


4 standards of shipment for new and reconditioned


5 containers.  They also wrote rules for the


6 transportation of empty containers after, you know, on


7 the highways back into reconditioning facilities.  So I


8 was involved in the period when they wrote the original


9 empty drum laws, the one-inch law and the one-inch rules


10 on how much residue could remain in a container.


11     Q   Changing the subject.


12          Did NECC ever carry general liability


13 insurance?


14     A   You know, I really don't understand -- I don't


15 know what general liability means.


16     Q   Did NECC carry any insurance?


17     A   Oh, of course.


18     Q   Who were its insurance carriers?


19     A   The primary carrier was Aetna for what I


20 consider property and casualty insurance.  I don't know


21 if that would also include general liability or not.


22     Q   For what period of time was Aetna?


23     A   Forever.  We always had it.


24     Q   And was that in the sixties as well?
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1     A   I'm sure.


2     Q   Do you know where the policies that Aetna issued


3 were located?


4     A   All of the policies that were issued that were


5 requested of us, everything that we had was given to


6 Deming Sherman.  And we also went on, what you must have


7 in your records, an extensive archeological dig to the


8 successor companies, Aon, et cetera, and maybe


9 Washington, I'm not sure.  I don't know the history of


10 that.  But it was an in-depth -- What's the word?  Not


11 to search, but...


12     Q   When was that search made?


13     A   After the EPA claim in 1999.


14     Q   1999 or 2000?


15     A   Right.


16     Q   And who actually conducted the search?


17     A   I think that Edwards & Angell did with the help


18 of specialists in that area.


19     Q   Was there an in-house search for documents


20 pertaining to insurance?


21     A   Oh, we provided all of our insurance records at


22 that time.  We had policies going back as far as they


23 did.  And the problem is that we probably did not have


24 the concrete policies from the sixties.
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1     Q   Did you have some indication that there was


2 insurance in the sixties?


3     A   We did.  Because we had a continuity of carrier


4 of Aetna who also insured New England Container.  So we


5 had probably 50 years of continuity of the same casualty


6 insurer through all that period.  In fact, the same


7 agent.


8     Q   And who was the agent?


9     A   Roy Prentiss.  P-R-E-N-T-I-S-S.


10     Q   Is that a person?


11     A   Deceased.


12     Q   But in any event, a search was made of


13 everything you had and given to Deming Sherman?


14     A   Yeah.


15     Q   My question is who did that search?


16     A   Edwards & Angell.


17     Q   No, I mean internally.


18     A   For our policies?


19     Q   Well, maybe I misunderstood.


20          Did you search not only for policies but also


21 any other things you had pertaining to insurance?


22     A   It was very much in the interest of those people


23 who were then administering New England Container on a


24 day-to-day basis to find any evidence of protection of
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1 our company.  So I'm sure they scoured the files.  I


2 wasn't there to watch them do it.


3     Q   So as far as you know, someone made a search?


4     A   A responsible party.  Absolutely.


5 Gene D'Onofrio would have been the officer.


6     Q   My question is so simple.  Who did that, if you


7 know?  Is Gene D'Onofrio the person who would have done


8 it or directed it?


9     A   The likely person.


10     Q   And as a result of that search everything was


11 turned over to Edwards & Angell, is that right?


12     A   You got it now.


13     Q   And then Edwards & Angell did some further


14 searching?


15     A   Exactly.


16     Q   And do you know what the result of that further


17 searching was?


18     A   They had some success in finding records, but


19 they also had, I think particularly with Aon, an


20 inability to collect from people who had carried during


21 those earlier years.


22     Q   What do you mean by an inability to collect?


23     A   They didn't get the money.


24     Q   Were they able to find records of the existence
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1 of insurance?


2     A   I don't know the details.


3     Q   Would Deming Sherman be the person that would


4 know the most about that?


5     A   Absolutely.


6     MR. PIROZZOLO:  Can I see the exhibits that we've


7 marked?


8     Q   I'll ask you to read Page 34 and 35 of this


9 deposition.


10     MS. CORNELL:  What exhibit is it?


11     MR. PIROZZOLO:  It is Exhibit 2.


12     THE WITNESS:  Thank you.


13     MR. PIROZZOLO:  Q   Have you had a chance read that?


14     A   Yes.


15     Q   Did you, from time to time, walk through the


16 Metro Atlantic plant?


17     A   I mostly walked by it to Smith Street.


18     Q   Is that what the thrust of that testimony was,


19 walking on the ground or roadway next to the plant?


20     MR. PELOSO:  Objection.


21     A   I would walk through the building sometimes on


22 my way down to the plant.  That's what I say.


23     MR. PIROZZOLO:  Q   And did you also walk by the


24 plant?
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1     A   And I also walked by it.


2     Q   Down the road?


3     A   Right.


4     Q   Or the driveway?


5     A   The driveway, parking lot.


6     Q   And you never saw Metro Atlantic discharging


7 anything into the Woonasquatucket River, is that right?


8     MR. PELOSO:  Objection, asked and answered.


9     A   No.


10     MR. PIROZZOLO:  Q   And you never saw any pipes


11 coming from the mill building in which Metro Atlantic


12 operated at leading to the river?


13     MR. PELOSO:  Objection.


14     A   No.


15     MR. PIROZZOLO:  Q   Do you recall Metro Atlantic


16 stacking barrels outside its building?


17     A   Perhaps a few sometimes.


18     Q   Were Metro Atlantic containers generally inside


19 its building?


20     A   Yes.


21     MR. PIROZZOLO:  Let's take a short recess.


22


23                         (RECESS)


24
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1     MR. PIROZZOLO:  Q   Did NECC ever sell drums other


2 than the ones it reconditioned at its facility?


3     A   Yes.


4     Q   Where did it get those drums from?


5     A   Sometimes we purchased new containers from


6 manufacturers.


7     Q   And did that occur in the 1960s?


8     A   Now that I think of it, no.  Not to the best of


9 my knowledge.


10     Q   So it would be fair to say that in the 1960s,


11 all of the drums that NECC sold were drums that it had


12 reconditioned?


13     A   Reconditioned drums, correct.


14     Q   When it had bought an excess number of drums,


15 more drums than it had customers for, what did it do


16 with the excess drums?


17     MR. PELOSO:  Object to the form.


18     A   It stored empty containers on the ground outside


19 and on trucks.


20     MR. PIROZZOLO:  Q   And by the time -- Well,


21 withdrawn.


22          I asked you previously about some other drum


23 handlers, vendors.  I want to ask you if you know


24 anything about some of them.
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1     A   Yes.


2     Q   I believe I had asked you about Farrell Barrel?


3     A   Yes.  Deceased and out of business.


4     Q   Did Farrell Barrel have its own drum


5 reconditioning facility?


6     A   It did.  Yes.


7     Q   And do you know when it got that facility?


8     A   It was in Coventry, Rhode Island, and it


9 predated us.


10     Q   And what business did NECC do with


11 Farrell Barrel in the sixties?


12     A   We may have traded containers with them, empty


13 containers.


14     Q   Have you heard of Great Lakes Container?


15     A   Yes.


16     Q   In what context have you heard of them?


17     A   They were the acquirers of Farrell.


18     Q   Did NECC ever do business with Great Lakes


19 Container?


20     A   We may have traded containers but not in the


21 1960s.


22     Q   In the 1960s, did NECC acquire drums from


23 Farrell Barrel for reconditioning?


24     A   I have no recollection really.
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1     Q   Do you know which way the drums ran with


2 Farrell Barrel?


3     A   If we sold them or they sold us.


4     Q   You don't know which?


5     A   In the 1960s, I don't recall.


6     Q   Would it be both?


7     A   It could have been.


8     Q   Okay.  Have you heard of Matthews Barrel?


9     A   Yes.


10     Q   And how have you heard of Matthews Barrel?


11     A   Matthews was a drum dealer; that is, a company


12 that buys empty containers from a variety of sources and


13 sells them to a reconditioner.  Matthews was a dealer.


14     Q   I'm sorry.


15     A   Matthews was a dealer, a drum dealer.


16     Q   And in the 1960s did NECC buy drums from


17 Matthews Barrel?


18     A   I believe so.


19     Q   And were those drums that had to be


20 reconditioned?


21     A   Yes.


22     Q   Do you know where those drums came from?


23     A   No.


24     Q   But those were customers of Matthews Barrel.
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1          And do you know where Matthews Barrel was


2 located?


3     A   Fall River.


4     Q   And do you know who the principals were?


5     A   Harold Matthews, deceased.


6     Q   Did any other people have an interest in that


7 operation?


8     A   No.  Long gone.


9     Q   Have you ever heard of Raymond Barrel?


10     A   Dealer, deceased.  Long gone.  No successor


11 corporation.


12     Q   Where were Raymond Barrel?


13     A   Pawtucket, Rhode Island.  P-A-W-T-U-C-K-E-T.


14     Q   And in the case of both Matthews Barrel and


15 Raymond Barrel, did NECC buy drums during the 1960s for


16 reconditioning?


17     A   From time to time.


18     Q   But you don't know who the customers of either


19 of those companies were?


20     A   Again, the word is suppliers.


21     Q   Suppliers were.


22     A   No.


23     Q   Okay.  And you have heard of Woburn Barrel, we


24 talked about that earlier?







(617) 542-0039
MERRILL LEGAL SOLUTIONS


Page 134


1     A   Yes.


2     Q   And do you know whether Woburn Barrel had its


3 own reconditioning facility?


4     A   They were reconditioners and they're still in


5 business in Woburn, Mass.


6     Q   If they were reconditioners, what kind of


7 business would they have done with NECC?


8     MR. PELOSO:  Object to the form.


9     A   There was a certain amount of trading of


10 inventory.  We might have had a container that they


11 didn't have and they bought from us.  And they may have


12 finished a container that they had a supply of and we


13 bought from them to give to our customer.


14     Q   And Efros Barrel, you heard of them?


15     A   Dealer, deceased, no successor.


16     Q   And they have no --


17     A   No plant.  Dealer.  Pure dealer.  That's a truck


18 and a man.


19     Q   By dealer, you mean you buy drums and sell them?


20     A   Buy drums and sell them.


21     Q   Did you sell drums to the dealers to sell to


22 their customers?


23     A   Occasionally, they would buy from us.


24     Q   At any time did NECC acquire the business of any
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1 other drum dealer or reconditioner?


2     A   Many times.


3     Q   And did it acquire any in the 1960s?


4     A   I believe we acquired Acorn Cooperage in the


5 1960s.


6     Q   Is that the only one you can think of?


7     A   Yes.  I was only there for two years of the


8 sixties, so...


9     Q   Was Acorn Cooperage a dealer?


10     A   Processor, reconditioner.


11     Q   Did they have their own facility?


12     A   They did in Providence.  Deceased.


13     Q   And did you acquire their facility?


14     A   No.


15     Q   Did you shut it down after you acquired the


16 company?


17     A   We did.  I believe that was in 1968 and is why


18 your proposed arithmetic on something like Ciba-Geigy


19 doesn't work, because they had see Ciba-Geigy and we


20 acquired them in the end of the sixties at some point.


21     Q   Is that how you got Ciba-Geigy's business?


22     A   That's how we got Ciba-Geigy.  Exactly.  Yeah.


23 I don't know the years.


24     Q   Would the types of drums you received from these
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1 barrel dealers originate with companies similar to the


2 ones that NECC had directly?


3     A   Very similar.  Primarily textile chemicals and


4 oil.  Empty containers.  The same kinds of drums.


5     Q   So it was the same mix.


6          Have you ever heard of Milton Isserlis?


7     A   He was the principal of Acorn Cooperage that we


8 acquired.  Deceased.  Everyone is deceased almost,


9 except my father who is 99.


10     Q   And you.


11     A   And me.  But I'm talking about that generation.


12     Q   Did Acorn Cooperage and NECC have some agreement


13 or business relationship prior to the time it was


14 acquired?


15     A   No.  We were arch competitors.


16     Q   But did NECC and Acorn Cooperage from time to


17 time do business with each other?


18     A   It's possible you may see a trade.  There may


19 have been a trade of containers at some point.  I have


20 no recollection.


21     Q   Do you remember, one way or another, whether


22 NECC purchased drums from Acorn Cooperage for 25 cents a


23 drum?


24     MR. PELOSO:  Objection, vague as to time.
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1     A   I have no recollection of that.  Sorry.  I have


2 no recollection.


3     MR. PIROZZOLO:  Q   Now, Acorn Cooperage purchased


4 drums from Ciba-Geigy, is that right?


5     A   Correct.


6     Q   And how about Eastern Smelting & Refining?


7     MR. PELOSO:  Objection, again vague as to time.


8     MR. PIROZZOLO:  Q   Okay.  Did Acorn Cooperage, to


9 your knowledge, acquire drums from


10 Eastern Smelting & Refining?


11     A   I have no recollection.  I remember the name.  I


12 don't remember what we did with them.


13     Q   What was the volume of drums that NECC got from


14 Acorn Cooperage prior to the time it acquired the


15 company?


16     MR. PELOSO:  Objection, vague as to time.


17     A   I have no recollection, but it would be


18 minuscule.


19     MR. PIROZZOLO:  Q   After it acquired the company,


20 what volume increase was there?


21     A   They didn't exist anymore after the acquisition.


22     Q   So what volume increase did NECC have as a


23 result of acquiring Acorn Cooperage?


24     A   I think they may have had a range of 700 to
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1 1,000 drums a week.


2     Q   It doubled?


3     A   No, it didn't double.  But it probably was a big


4 increase.  And it came in, I think, 1979.


5     Q   If NECC was doing 50,000 a year and it acquired


6 700 or so from Acorn Cooperage that would nearly double?


7     A   Very good arithmetic except not so simple.  We


8 were in the decline of Metro Atlantic, which is one of


9 the reasons we acquired Metro-Atlantic, although they


10 moved down to Crown Chemical, had gone from being a


11 1,000 drum a week account to a 2 or 300 drum a week


12 account.  So there were a lot of shifting sands there.


13     Q   So from 1967 to 1970 or so you were working on


14 the design of a new plant?


15     A   Right.


16     Q   And that new plant was going to be designed to


17 handle many times the quantity of the old plant?


18     A   Exactly.  Too many times so we almost went broke


19 filling it.


20     Q   And you were designing such a plant at a time


21 when your business was declining?


22     A   No.  That was an acquisition that we gained our


23 base captive, our parent company was declining, our


24 former parent, Metro Atlantic.  But the idea of the new
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1 New England Container was it was an ambition that we


2 could build a completely independent reconditioning


3 company and take a lot of business.  So we built a plant


4 that could do several thousand drums a week.  And we


5 turned out to be right about that.


6     Q   When did you first perceive the business with


7 Metro-Atlantic was declining?


8     A   Well, you just needed to live in Rhode Island


9 and see all your textile companies moving out of town,


10 all the fabric companies moved from Wooster, the old --


11     Q   My question is when did you first perceive that?


12     A   It was a phenomenon practically since the


13 Second World War of decline.  It was a steady decline of


14 the textile industry.


15     Q   So you would say in your late teens and in your


16 early adult life you were perceiving that?


17     A   That's correct.


18     Q   So what you're saying is during the 1960s, you


19 were perceiving the business of NECC declining?


20     A   No.  I was perceiving my uncle's textile


21 chemical business declining.  I thought there were many


22 other markets for steel drums that we could grasp and


23 did.


24     Q   What were those markets?
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1     A   Oil drum market.  We ended up to be the largest


2 oil drum reconditioners in the northeast United States.


3 We became the suppliers of Texaco, Mobil, Esso, all of


4 those companies.


5          I saw business in certain paper chemicals that


6 were different than textile chemicals for the paper


7 industry.  We became suppliers to W. R. Grace which were


8 in different chemical products.


9          There was still a large glue business in


10 New England, we supplied adhesive manufacturers, we


11 became the biggest in that.  So textiles were going


12 down, but not everything was.


13     Q   Let me ask this question:  If drums were used,


14 let's say, by Esso for motor oil and the drums were


15 filled with motor oil and they supplied those drums to


16 their customers, how many times could they refill those


17 drums with motor oil without having them reconditioned?


18     MR. PELOSO:  Object to the form.


19     A   They would never refill them even a single time


20 with oil.  The oil drum system of distribution in a


21 geography like New England was that we were a laundry


22 for the oil drum companies.  They owned perhaps


23 50,000 drums and they were constantly delivering.  Say


24 Mobil Oil from East Boston would be delivering to
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1 machine shops all along Maine, New Hampshire,


2 Massachusetts.  And every week when they would go in and


3 drop three drums of lubricant, they would bring back


4 three drums of lubricant.  So they were constantly in


5 trucks dropping off full drums, picking up empties.  And


6 our job was to go to Mobil Oil and take full trailer


7 loads of empties back to us to launder them and we did


8 that for a service charge without taking ownership of


9 the container.


10     Q   Why couldn't they refill the drums without


11 laundering if the same thing was going to go into them?


12     A   Because the drums would get marked up on the


13 outside, the paint jobs would get scratched, the labels


14 would be incorrect.  They had a host of products,


15 different lubricants, different mixes, labels on the


16 side for the customers, so they needed a shiny, new drum


17 with their red and white stripes, every time, all


18 painted and they were very quality demanding.  They


19 couldn't refill the same drums.  In other countries


20 that's done, India, China, but not in America.


21     Q   What kind of chemicals did Esso use?


22     A   All oils, lubricating oils, 99 percent.


23     Q   Have you ever heard of Tanner?


24     A   Tanner & Company?
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1     Q   A company named Tanner.


2     A   Yes, a long time ago.


3     Q   And how did you hear of Tanner?


4     A   I think they died somewhere in the sixties.  I


5 don't think we did hardly anything with them.


6     Q   What was the business of Tanner?


7     A   I have no recollection.  Tanner might have been


8 a -- Tanner products.  I don't know.  I'm trying -- I've


9 got a sales meeting tomorrow, I'm trying to remember


10 what happened in the last three months at Tempel.  This


11 40-year stuff is really a reach.


12     MS. CORNELL:  Off the record.


13


14              (discussion had off the record)


15


16     MR. PIROZZOLO:  Q   You actually called on


17 customers, didn't you?


18     A   Sure.


19     Q   So these customers aren't just names, you know


20 the people?


21     A   I knew them.  Yeah, I can picture the guys.


22 Still dislike some of the purchasing agents.


23     MR. PIROZZOLO:  Let's take a ten-minute break.


24                         (RECESS)
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1     MR. PIROZZOLO:  Q   I have a couple more questions.


2 I'm about to wrap up.  I'm going to focus again on


3 insurance coverage.


4     A   Sure.


5     Q   I think you've already told me what you did to


6 look for material pertaining to insurance and what you


7 turned over to your counsel, Mr. Sherman.


8          Are there any people that you can think of who


9 might have information about NECC's insurance?


10     A   No.  I had a huge vested interest.  I


11 indemnified the acquiring company for their costs in


12 this environmental action that came from the EPA.  So I


13 can say that I had a multimillion dollar reason to do


14 everything I could do to be on their side, which I would


15 have done anyway, because I was still with them and it


16 was my company.  But I have exhausted everything and I


17 don't know of anyone else that I have talked to that


18 could be of help.


19     Q   Okay.  My suggestion is not that you didn't do


20 everything you could, but it was a much more particular


21 question.


22          Can you think of any person who might have


23 information or might have had information other than


24 yourself?
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1     A   No.


2     Q   I want to just make sure I understand.


3          Is it true that to your information there was a


4 search for records at NECC?


5     A   Yes.


6     Q   I'm aiming at what person made that search or


7 might have made that search.


8     MS. CORNELL:  Objection.  I think we went over this.


9 Asked and answered.


10     MR. PIROZZOLO:  Not quite.


11     MR. PELOSO:  Same objection.


12     A   You know, I was no longer the chief executive of


13 the company.  I wanted the company and the company


14 wanted to scour every possible place in its records on


15 the premises, which they did.  Everything they had was


16 given.  And there was no, you know, in addition to the


17 fact that we didn't find any more than we found, there


18 was no motivation not to find everything that we found.


19     MR. PIROZZOLO:  Q   That's not my question.


20     A   I know it isn't.  But I mean how many times can


21 you ask me?  If I gave you all the records and I gave


22 them to my attorney whose job was to sort it out and


23 then go after the insurance companies, what more can we


24 do?
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1     Q   It's a direct question.  Do you know the name --


2     A   No.


3     Q   -- of the person or persons who looked?


4     A   No.


5     MS. CORNELL:  No.


6     A   No.  No.  No, I don't know who looked.


7     MR. PIROZZOLO:  Q   Did you look yourself?


8     A   No.  I never went into the files at New England


9 Container.


10     Q   And who at the time that search was made was


11 the --


12     A   Gene D'Onofrio, for the fourth time.


13          Sorry, Attorney.


14     Q   D'Onofrio?


15     A   D'Onofrio.


16     Q   Did you personally give whatever material was


17 found to Mr. Sherman or did somebody else?


18     A   I'm sure it was messengered to Mr. Sherman.


19     Q   So it came from NECC to Mr. Sherman and not


20 through you?


21     MR. PELOSO:  Objection.


22     MR. PIROZZOLO:  Q   Is that right?


23     A   Yes.


24     Q   You got to answer audibly for the record.
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1     A   Yes.


2     Q   And when was that search made, approximately?


3     A   When was the action by the EPA?  1999.


4     Q   1999 or 2000.  Was it in that time frame?


5     A   In that time frame.


6     Q   So it was at a time following the sale of the


7 company but while you were still a member of the board


8 of directors?


9     A   Right.  Correct.


10     Q   And in your consulting period?


11     A   Correct.


12     Q   Back in the sixties, who at NECC would have been


13 the person who arranged for insurance?


14     A   Arranged for what?


15     Q   Insurance coverage.


16     A   I think that Roy Prentiss, the Rhode Island


17 insurance agent who carried us --


18     Q   He's deceased?


19     A   He's deceased.


20          -- would most likely have dealt with my father,


21 because he was also insuring the chemical company,


22 Prentiss was.


23     Q   That's what I was leading to.


24          Was the chemical company handled by the same
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1 agent?


2     A   By the same carrier.  I think.  I don't know.


3     Q   But would it be your father who bought insurance


4 or arranged for insurance for NECC --


5     A   He would have been familiar with it.


6     Q   Let me finish the question.


7          -- for NECC and also in his capacity as general


8 manager of the chemical company would have arranged for


9 insurance for the chemical company?


10     A   I don't know the details of who purchased.  The


11 chemical company was a much bigger company.


12     Q   Do you have any reason to believe they would


13 have had different insurance carriers?


14     A   No.  But I don't know.


15     Q   Have you ever heard of The Hartford being an


16 insurance carrier for either company?


17     A   Yes.


18     Q   What have you heard about The Hartford?


19     MR. PELOSO:  Objection, vague.


20     A   I only remember The Hartford coming into play in


21 the new plant.


22     MR. PIROZZOLO:  Q   At Smithfield?


23     A   Yeah.  And I remember no details of it.


24     Q   Did they provide insurance for NECC at the new
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1 plant?


2     A   I think they did.


3     Q   Would that have been in addition to Aetna?


4     A   I don't know.


5     Q   And what about Providence Washington, have you


6 heard about Providence Washington?


7     A   I think they had some insurance, I think they


8 played into the bidding for insurance at the new plant,


9 but I don't know the dates or the details.


10     Q   There is litigation between NECC and its


11 insurers.  Are you at all a participant in that


12 litigation?


13     A   No.


14     Q   Are you kept informed concerning it?


15     A   No.


16     Q   Do you have any papers concerning that?


17     A   Nothing.


18     Q   In the search for insurance policies was there a


19 search for any records of worker's comp carriers?


20     A   I have no recollection.


21     Q   Is there anybody who would know whether there


22 was a search for information about comp carriers?


23     A   Logically, Gene D'Onofrio and Deming Sherman.


24     Q   Did you or whoever searched consider that
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1 sometimes information about comp carriers can lead you


2 to the names or identity of general liability carriers?


3     MR. PELOSO:  Objection.


4     A   I don't remember the discussion or that theory.


5     MR. PIROZZOLO:  Q   If there was one.


6     A   If there was one, I don't remember it.


7     Q   To your knowledge, did NECC carry worker's comp


8 coverage?


9     A   Of course, we did.


10     Q   And did it have that coverage in the sixties?


11     A   Of course.  It was the law, no?  I think.  Yeah.


12     Q   Whether it is or not, they had the coverage.


13          Did it have comp claims?


14     A   Sure.


15     Q   Do you recall any specific claims?


16     A   No.


17     Q   Do you remember any employees that made claims?


18     A   I don't remember anything.  And I don't remember


19 anything monumental, so I have no recollection of any


20 events connected with it.


21     Q   Did you ever hear of any comp claims made by


22 employees of Metro Atlantic?


23     A   No.


24     MR. PIROZZOLO:  Go ahead, Mr. Peloso.
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1                        EXAMINATION


2                       by Mr. Peloso:


3     Q   Unless there's an objection, Mr. Buonanno, I'd


4 like you to sit here just because I want to show you a


5 map.  It will be more efficient.


6     MR. PELOSO:  Let's mark this as whatever is next in


7 sequence, please.


8


9               (Buonanno Exhibit 10 marked.)


10


11     MR. PELOSO:  Q   Mr. Buonanno, do you recognize


12 what's depicted on Exhibit 10?


13     A   Yes, I do.


14     Q   Okay.  What is depicted on Exhibit 106?


15     MR. PIROZZOLO:  May I?


16     MR. PELOSO:  Sure.


17     A   This is Smith Street.  I referred to this before


18 as to our west, but it might, indeed, be north.


19          Where is the north-south sign?


20          Yes, north, you're right.  North is up there.


21     MR. PELOSO:  Q   Can you circle for me, to the best


22 of your recollection, the New England Container plant


23 during the 1960s.  Okay.  And that's going to be in


24 yellow.
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1          Can you circle for me, to the best of your


2 recollection, the Metro Atlantic facility during the


3 1960s and 1970s.


4     A   All this stuff, I don't know what this is over


5 here.  That's the next company.  This is Metro, this


6 long building here, and this was the maintenance shop


7 and this is H, hexachlorophene.


8     Q   Where is that?


9     A   Right there.


10     Q   What do you mean by H is hexachlorophene?


11     A   Well, I see a H there.  And I knew the building


12 was about there.  So I said H, hexachlorophene.


13     Q   When you see it, what do you mean?  Was


14 hexachlorophene made there, to your knowledge?


15     A   Yes.


16     MR. PIROZZOLO:  Objection.


17     MR. PELOSO:  Q   Can you circle that, please.


18     A   Yes.


19     Q   I'm going to put an 1 and an arrow to designate


20 that building you've just circled and testified about.


21     A   Yes.


22     Q   Speaking of hexachlorophene, do you know the


23 time period in which Metro Atlantic made


24 hexachlorophene?
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1     A   I don't.  But it was in the sixties.


2     Q   Do you know what they used to make it?


3     A   I don't.  But it was toxic.


4     MR. PIROZZOLO:  Objection.


5     MR. PELOSO:  Q   What do you mean by it was toxic?


6     A   I mean I heard it was hazardous chemicals.  I


7 don't know what it was.


8     MR. PIROZZOLO:  Move to strike.


9     MR. PELOSO:  Q   Have you ever heard of


10 trichlorophenol?


11     A   I've heard the name.  I don't know.


12     Q   Do you know what it is?


13     A   I don't.


14     Q   Have you ever heard of 2,4,5-TCP?


15     A   No.


16     MR. PIROZZOLO:  Are you finished with the map?


17     MR. PELOSO:  No, not yet.


18     MR. PIROZZOLO:  I'm sorry.


19     MS. CORNELL:  I took yours so I can look.


20     A   You know, I can't resist, and I know I should


21 just say yes or no, but I can't resist responding to


22 this.


23          In the interest of you getting to what you need


24 to get to about this thing, so much has been written
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1 about, said and testified to about hexachlorophene and


2 its basic ingredients that have to be in the records.


3 And these chemicals, Mr. Cleary was an expert in this.


4 And so, you know, I don't know anything about


5 hexachlorophene, but people do.


6     Q   I understand.


7     A   And it's in the record.  Okay.


8     Q   Now, you testified earlier in response to some


9 questions from Mr. Pirozzolo that New England Container


10 used to store some barrels on site.


11          Can you show me on the map where NECC used to


12 store its barrels?


13     A   I'll say this is the --


14     Q   Don't mark anything.


15     A   This says Barrel Shop right there.  And this


16 would have been the entrance.  Let's see what this thing


17 says down here.


18     Q   Don't mark that.


19     A   The barrels were in this area right here, right


20 close to the furnace and the entry to the building.


21     Q   So why don't you just darken part of the pen.


22          Now, are these barrels that were ready --


23     A   Not yet processed.


24     Q   Not yet processed.







(617) 542-0039
MERRILL LEGAL SOLUTIONS


Page 154


1          Can you just draw a circle as to where those


2 barrels were stored on the map.


3     MS. CORNELL:  Can I just, while he's doing this, add


4 for the record that Mr. Buonanno, while he was speaking


5 just now, circled the H building with the yellow


6 highlighter.


7     MR. PELOSO:  Yes.  That's true.


8     MS. CORNELL:  Now the map has two yellow highlights,


9 one that relates to the NECC property and one that


10 relates to the H building.


11     MR. PELOSO:  Yes.  Well noted.


12     Q   Now you just circled something which I think you


13 testified is where the barrels had yet to be processed?


14     A   Yeah.


15     Q   I'm going to put a 2 in the middle of that


16 circle if that's okay.


17          Was there a place where Metro Atlantic -- where


18 NECC had stored barrels that had already been


19 reconditioned?


20     A   No, you always delivered them.  You never stored


21 a drum outside that was finished.


22     Q   Now, these barrels that were stored in this


23 Area 2, how were they -- can you describe for me how


24 they were stored, were they one on top of the other?
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1     A   Standing up and laying down.  Standing up two


2 high or three high and laying down on their sides.


3     Q   Okay.  What determined whether you stored


4 something standing up versus or on its side?


5     A   Oh, if they were open-head drums, with a fully


6 removable cover, they were stored vertically, so they


7 wouldn't leak.  And if they were closed-head drums with


8 just bungholes in them for oil, they were stored on


9 their sides.


10     Q   So were any of these barrels that were stored,


11 did they leak onto the ground?


12     A   No, not to my recollection.


13     Q   Is that because of the manner in which they were


14 stored?


15     A   Yes.


16     Q   Mr. Buonanno, did you ever observe a barrel


17 stored outside Metro-Atlantic's facility?


18     A   It is possible that drums that were finished in


19 a room would be put outside, a few containers in this


20 alleyway here outside of processing.


21     Q   Now, you say it's possible, but I guess I want


22 to --


23     A   Yes, I saw some out there.


24     Q   Can you put a circle with the pen -- or use the
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1 highlighter, where you saw the drums.


2     A   I think right here.


3     Q   I'm going to put Xs in those two highlighted


4 areas.


5          Now, do you know what was in these barrels?


6     A   They may have been finished drums that they were


7 just about to use or they may have been containers that


8 raw materials came to them in.  Remember, they were


9 making chemicals that they were going to ship out in


10 drums, but they received their raw materials in two


11 ways, either in drums from people who made the


12 ingredients that they needed or in tank trucks.  So the


13 arriving liquids to this chemical company were tank


14 truckloads and drum loads, drum containers of materials.


15 And then they mixed them up in vats and made other


16 stuff.


17     Q   Were the barrels stored upright or on their


18 sides?


19     A   I remember them being upright.


20     Q   Were the barrels open or closed?


21     A   They were open-head drums stored vertically.


22     Q   Okay.  When you say open head, do you mean the


23 barrels actually had an opening?


24     A   No.  It's just a fully removable top.  You know,
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1 it's like a coffee cup.


2          Is my cup still here?


3     Q   I understand that.  But was the top on or off?


4     A   The tops would have been on.  You close the drum


5 back up, put the ring back on it.  Pretty


6 straightforward procedure.


7     Q   Did NECC during the 1960s or any time when it


8 operated Centredale handle any drums containing


9 hexachlorophene, to your knowledge?


10     A   Absolutely not.


11     Q   And why not?  What's the basis of you giving


12 that answer?


13     A   Because hexachlorophene was not a product that


14 was made in the area.  It was not a product that was


15 drummed.  I think it was a powder.  And the raw


16 materials that came for it, you know, I only faintly


17 remember.


18          But I've asked before, when I spoke to


19 Engineer Cleary, you know, and he's the expert on


20 hexachlorophene who ran this project, and he's really


21 your man, and he told me that the raw materials were all


22 powder materials that came in but no drums went into it.


23     MR. PIROZZOLO:  Move to strike.


24     MR. PELOSO:  Q   Do you know what, and I might have
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1 asked you this already, do you know what products


2 Metro Atlantic made?


3     A   Yes.


4     MR. PIROZZOLO:  Objection.


5     A   Textile chemicals which consisted of fabric


6 soaps to wash fabric, fabric softeners, fabric water


7 repellents.


8     MR. PELOSO:  Q   Do you know the names of these


9 products?


10     A   They had one called Atcosin, A-T-C-O-S-I-N.


11 They had a water repellent called Randare,


12 R-A-N-D-A-R-E.  Those are a couple of brand names that


13 they had of a couple of their products.


14     Q   Anything else that you recall?


15     A   No.  These products lines were extensively


16 covered in depositions by chemical personnel.


17     Q   I'm aware of that.


18          You testified earlier as to when NECC left the


19 Centredale site, and I believe, and correct me if I'm


20 wrong, it was 1967 or 1969?


21     A   In that range.


22     Q   Okay.  When NECC left the Centredale site did it


23 leave anything behind?


24     A   Well, our departure was followed by, what's the
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1 word, a demolition of all the buildings.  And a


2 demolition of all the buildings for what then became a


3 housing site, two buildings for a housing site.  And I


4 think that demolition happened in about 1980.  I can't


5 recall the exact date, but soon after we left.  And that


6 demolition process was mostly of the big facility of


7 Metro-Atlantic and all of their apparatus and I don't


8 know what happened in that demolition.


9     Q   Do you know if NECC left any barrels behind?


10     A   No, we left no barrels behind that were our


11 property.  But there were barrels left on the property


12 that belonged to Metro Atlantic.


13     Q   Do you have any idea how many barrels there


14 were?


15     A   Oh, I don't know.  Several hundred, I would


16 imagine.


17     Q   Now, looking at --


18     MR. PIROZZOLO:  Move to strike.


19     MR. PELOSO:  Q   Looking at the map here that we've


20 marked as Exhibit 10, I'll represent to you that it runs


21 north-south so that the bottom side of the map is


22 running south.


23          Do you know what the area south of what you


24 identified as NECC is or was at the time in the 1960s?
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1     A   It was a vacant, you know, what you'd call a


2 bone yard in an industrial facility.  There were


3 broken-down trucks down there, there were broken-down


4 trailer boxes.  There was some machinery down there.  I


5 mean, you know, kind of the junk end of a plant with


6 surplus stuff.


7     Q   To your knowledge, at any time did NECC ever put


8 any trash down in that area?


9     MR. PIROZZOLO:  Objection.


10     A   Trash means what?


11     MR. PELOSO:  Q   Any kind of refuse, garbage, used


12 chemicals.


13     A   We disposed of that.


14     MR. PIROZZOLO:  Objection.


15     A   To my knowledge, in the years that I was there,


16 which was the salesman from 1967 to 1969, we did not


17 dispose of anything on the property.


18     MR. PELOSO:  Q   When you say on the property, what


19 are you describing?


20     A   The whole Metro-Atlantic complex.


21     MR. PIROZZOLO:  Objection.


22     MR. PELOSO:  Q   Does that mean Metro-Atlantic and


23 NECC?


24     A   Yes.
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1     MR. PIROZZOLO:  Move to strike.


2     MR. PELOSO:  Q   Did NECC ever buy any drums that it


3 later determined could not be reconditioned for resale?


4     A   Certainly.


5     Q   Okay.  What did it do with those drums?


6     A   Well, we used to have a category called scrap


7 preparation where we would take a container and furnace


8 it in order to burn off the paint and the exterior


9 residue and then to deliver it to scrap metal yards.  So


10 there were always scrap metal companies who were buying


11 our unreconditionable drums from us.


12     Q   Were any of the unreconditionable drums ever


13 disposed of on the NECC property or south of it?


14     A   No.


15     MR. PIROZZOLO:  Objection.


16     MR. PELOSO:  Q   Now, you spoke to Mr. Pirozzolo and


17 he asked you the question and he asked you to describe


18 the reconditioning process and I have some questions for


19 you on that.


20          The first stage, if I'm correct, was the


21 barrels were put on a ramp and they went through or over


22 a pit; is that correct?


23     A   The first step was furnacing.  And the entrance


24 to the furnace was over a pit.
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1     Q   Okay.  And the pit would, if I'm not mistaken,


2 fill up with sludge at some point and other things?


3     A   It filled up with what would drip out by the


4 immediate inversion of a drum before it headed into the


5 furnace.


6          Is that clear?


7     Q   And can you tell what it was that dripped out?


8     A   Well, we had customers with all manner of prior


9 residues.  A lot of it in New England was glues, there


10 was a lot of adhesives emptied.  There were lard


11 companies.  There were chocolate syrup companies.  There


12 were textile raw materials like we got from


13 Metro Atlantic which could have been resins, epoxies.


14 You know, truly a wide range of products.


15     Q   And at some point did the pit fill up with those


16 materials?


17     A   Sure.


18     Q   And what was done to -- Was the pit ever cleaned


19 out?


20     A   The pit was cleaned out every week.  It was


21 taken away by a waste hauler.


22     Q   Okay.  That was my question.  Where were the


23 materials taken to?


24     A   Well, the waste hauler that I remember from the
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1 seventies was a company called Truck Away.  And


2 Truck Away took their waste to the Rhode Island Central


3 Landfill.


4     Q   To your knowledge, were any of the materials


5 from the pit that you just described, were they ever


6 disposed of on the New England Container facility or to


7 the south thereof?


8     MR. PIROZZOLO:  Objection.


9     A   No, I have no recollection of anything being


10 disposed of on the property.


11     MR. PELOSO:  Q   Now, what was the next step in the


12 process, just to refresh my recollection?


13     A   After furnacing comes shot blasting.


14     Q   And that process, I think you said, generated


15 ash?


16     A   Generated a byproduct, a dust, a shot dust.


17 That is metal pellet which degraded down from a pellet,


18 it was impelled on it by sprayers into dust.


19     Q   And what was done to -- And what did you do with


20 the dust at the end of the process?


21     A   The dust was removed by Truck Away.  The dust


22 was in an enclosed package so that it wouldn't fly off


23 in the wind and the whole bin was removed as dust.


24     Q   Was any of this dust ever disposed of on the
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1 NECC property or to the south of the property?


2     MR. PIROZZOLO:  Objection.


3     MR. PELOSO:  Q   Or on the Metro Atlantic property?


4     MR. PIROZZOLO:  Objection.


5     A   To the best my knowledge, no.  Again, I was


6 there for two years of 16 years of operation.  I have no


7 recollection of that.


8     MR. PELOSO:  Q   Now, the final process was the


9 painting process.


10     A   No.  The next was metal working which was


11 de-denting and hydraulic restoration of the drum.


12     Q   Now, did that generate any kind of a waste


13 product?


14     A   No.  It was all just rolling out of dents and


15 re-shaping of containers.


16     Q   And what was the process after that?


17     A   After that came leak detection which was just a


18 pressure water detection.  And then came coating.  The


19 coating was an interior epoxy lining and exterior


20 decorative coating, neither of those generated wastes


21 except for excess paint sludge.


22     Q   And what did the company do --


23     A   That would be disposed of by the same --


24     Q   Well, let me just finish the question.
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1          What did the company do with the excess paint


2 sludge?


3     A   It disposed of it the same way it did with the


4 sludge from the beginning of the process.


5     Q   But not on the site?


6     A   Not on the site.


7     Q   All right.  You've identified for me, you


8 circled the Metro-Atlantic facility.


9          Can you further identify for me on this


10 Exhibit 10 the different Metro Atlantic buildings, can


11 you identify the different buildings?


12     A   I think this building was a boiler room.


13     Q   Okay.  Why don't you circle it with -- no with


14 the highlighter.  And I will put that as a 2.  Just


15 continue.


16     MR. PIROZZOLO:  You already have 2.


17     MR. PELOSO:  My apologies.  3.


18     MR. PIROZZOLO:  You marked the boiler room with 3.


19     MR. PELOSO:  The boiler room is marked with 3.


20     MR. PIROZZOLO:  Thank you.


21     A   This was a maintenance services building.


22     MR. PELOSO:  Q   I'm going to mark that with a 4.


23          What occurred at the maintenance services


24 building, if you know?
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1     MR. PIROZZOLO:  Objection.


2     A   Maintenance.  Maintenance.


3          Tough way to make a living.  I really got to


4 tell you that, guys.  Go ahead.


5     MR. PELOSO:  Q   Can you continue to identify any


6 buildings that you might know of?


7     A   This represented -- Do you want me to mark it?


8     Q   Circle it, sure.


9     A   Not with the marker all the way?


10          This was the main manufacturing space where


11 Metro Atlantic mixed things in tanks and made their


12 product, this whole thing here.


13     Q   All right.  Why don't you circle that with the


14 highlighter.


15     A   Okay.  That's the primary manufacturing space.


16     Q   And I will designate that with the number 5.


17     A   This little wing up here is the offices, where I


18 did go to the bathroom.  Up here.


19     Q   Why don't you circle that.  I'm going to circle


20 that with a pen also, so I don't get confused, and I'm


21 going to give that the designation of 6.


22     A   And this last wing here, this is the end of


23 their property, was a laboratory and offices over here


24 in this wing.
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1          Do you want me to do it?


2     Q   Why don't you color that in with the


3 highlighter.


4     A   Because they were always testing fabrics with


5 materials.  They had an application laboratory.


6     Q   And I am marking that as No. 7.


7          You're familiar with a gentleman named


8 Raymond Nadeau?


9     A   Yes.


10     Q   Who is he?


11     A   Truck driver for New England Container.


12     Q   Have you ever met the man?


13     A   Of course.  Worked for me.


14     Q   Okay.  I'm going to represent to you that he has


15 stated that NECC received drums that contained chemical


16 residues and that to his knowledge NECC workers emptied


17 the contents of these drums into the ground to the area


18 to the south of the NECC facility.


19          Do you agree with that statement?


20     A   No.


21     MR. PIROZZOLO:  Objection.


22     MR. PELOSO:  Q   Did you ever see anyone doing that?


23     A   No.


24     MR. PIROZZOLO:  Objection.
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1     A   I think he later -- he later testified


2 differently on that subject.  You can also find that in


3 a Providence deposition.


4     MR. PIROZZOLO:  Move to strike.


5     MR. PELOSO:  Q   Now, Mr. Nadeau, I'll represent to


6 you, has also stated in an affidavit that when the pit


7 that we've discussed this afternoon was filled, the


8 contents of the pit was put into barrels, taken to the


9 area south of the NECC plant and emptied onto the


10 ground.


11          Do you agree with that statement?


12     MR. PIROZZOLO:  Objection.


13     A   No.


14     MR. PELOSO:  Q   And why don't you agree with that


15 statement?


16     A   I never saw it happen and I don't believe it was


17 done.


18     MR. PIROZZOLO:  Objection, move to strike.


19     MR. PELOSO:  Q   Now, Mr. Nadeau has also stated --


20     MR. PIROZZOLO:  Mr. Peloso, give me a chance.


21     MR. PELOSO:  I understand, Jack.


22     MR. PIROZZOLO:  Move to strike.


23     MR. PELOSO:  Move to strike is preserved.


24     Q   Mr. Nadeau has stated that ash generated from
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1 the furnace process was either placed on the ground next


2 to the burners or emptied onto the ground south of the


3 facility.


4          Do you agree with that statement?


5     A   No.


6     MR. PIROZZOLO:  Objection.


7     A   And Mr. Nadeau later contradicted it.


8     MR. PIROZZOLO:  Move to strike.


9     MR. PELOSO:  Q   Mr. Nadeau has also stated that


10 dust residue generated in the process was disposed of to


11 the south of the facility.


12          Do you agree with that statement?


13     A   No.


14     MR. PIROZZOLO:  Objection.


15     MR. PELOSO:  Q   And why not?


16     A   I never saw it happen, I don't believe it


17 happened.


18     Q   And finally, Mr. Nadeau has stated in an


19 affidavit that excess chemicals from the barrel painting


20 process were disposed of south of the facility.


21          Do you agree with that statement?


22     A   No.


23     MR. PIROZZOLO:  Objection, move to strike.


24     A   I never saw it happen, I don't believe it
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1 happened.


2     MR. PELOSO:  Q   Are you aware that dioxin has been


3 discovered at the Centredale site?


4     A   Yes.


5     Q   And do you believe that NECC has any


6 responsibility for the presence of that dioxin?


7     A   No.


8     MR. PIROZZOLO:  Objection.


9     MR. PELOSO:  Q   And why not?


10     MR. PIROZZOLO:  Objection.


11     A   I have been --


12     MR. PELOSO:  What's the basis for that objection?


13 I'm asking his opinion why not.


14     MR. PIROZZOLO:  It's entirely without a foundation.


15     THE WITNESS:  You've been doing that all day, Jack.


16     MR. PIROZZOLO:  What difference does it make what he


17 thinks without a foundation?


18     MR. PELOSO:  We're objecting as to form, are we not,


19 and everything else is preserved?


20     MR. PIROZZOLO:  I'm letting you know you have no


21 foundation so you can --


22     MR. PELOSO:  Q   You're free to answer the question.


23     A   Say it again, please.


24     MR. PIROZZOLO:  -- try to -- you can try to inquire
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1 about this witness' knowledge of chemistry and what


2 produces dioxin and how dioxin comes about and maybe,


3 based on a miracle, getting a foundation.


4     MR. PELOSO:  Jack, I didn't interrupt you.


5     MR. PIROZZOLO:  But I think he already said he was


6 an Italian major in college and not a chemist.  So I


7 doubt that you could establish a foundation.  But the


8 thrust of my question is -- the thrust of my objection


9 is the question is without foundation.  And I think that


10 is arguably form.


11     MR. PELOSO:  Let's go off the record, please.


12


13              (discussion had off the record)


14


15     MR. PELOSO:  Can you repeat the question?


16     MR. PIROZZOLO:  Go off the record a minute.


17     MR. PELOSO:  No.  I'm asking the witness a question,


18 I don't want to hear your answer.


19     MR. PIROZZOLO:  I'm going to tell you, because you


20 asked me a question off the record.


21     MR. PELOSO:  Off the record.  Off the record.  Off


22 the record.


23


24              (discussion had off the record)







(617) 542-0039
MERRILL LEGAL SOLUTIONS


Page 172


1          (From the record above, the reporter read


2          the following:


3          "Q    And do you believe that NECC has any


4          responsibility for the presence of that


5          dioxin?"


6          "A    No."


7          "Q    And why not?")


8


9     MR. PIROZZOLO:  And my objection stands.


10     MR. PELOSO:  Q   You can answer the question.


11     A   No evidence has been produced that we created


12 the dioxin.


13          On the other hand, it is a matter of record


14 that the manufacturer of hexachlorophene absolutely has


15 the dioxin risk and this is well-known by chemists and


16 experts, not me, I know nothing about chemistry, as he


17 said.  But hexachlorophene is a known culprit in the


18 creation of dioxin.  And textile chemicals and other


19 spirits and other things are not.  And those were things


20 that I researched.  So I have no reason to believe that


21 New England Container was responsible for it.


22     MR. PIROZZOLO:  Move to strike.


23     THE WITNESS:  You are defending New England, right?


24 Right.
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1     MR. PELOSO:  Q   Did anyone at Metro Atlantic ever


2 tell you of observing any liquids being discharged into


3 the river?


4     A   No.


5     Q   Did anyone at New England Container ever tell


6 you of any discharges into the river by Metro Atlantic?


7     A   No.


8     Q   Do you know whether anything in terms of waste


9 that was generated by New England Container was ever


10 discharged into the river?


11     A   No.


12     Q   You talked earlier when Mr. Pirozzolo was


13 questioning you about a company and some property called


14 Chemical Works Grounds.  Am I getting that name wrong?


15     MR. PIROZZOLO:  I don't recall.


16     A   When I referred to chemical works, I probably


17 was referring to Metro-Atlantic's chemical works, their


18 plant is what I meant.  On the grounds of the chemical


19 works as opposed to our little patch of the drum yard.


20     MR. PELOSO:  Q   Do you know whether Metro Atlantic


21 made, produced any chemicals that were used in the


22 manufacture of paper?


23     A   I don't know what their product line was for


24 paper or if they did.
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1     Q   I might be repeating myself.  But we talked


2 earlier about the sludge that collected in the pit?


3     A   Yes.


4     Q   What was that composed of, to your knowledge?


5     A   Well, two things.  Raw sludge that dripped out


6 of drums when they were inverted, open-head drums.


7          Do you follow that?  Tip the drum over.


8          I really need that coffee cup.


9          And second was after furnacing, the return


10 chain brought ash back through the container and dropped


11 that in the pit at the entrance.  So it was a very


12 simple walking beam where the drums marched across it


13 through the fire and then the chain went back and


14 dropped the ash residues and paint that came off the


15 container and dropped those into that pit.


16          So that the brew there, the soup was some


17 drippings when you put the drum upside down.  And I'll


18 show you how that works, that's what happens, so it


19 drips, the drips go down and that goes in there.  And


20 then this thing travels through, certain ash comes down


21 and the chain takes that back and that drops in.  That


22 was a contained thing in the concrete pit underneath the


23 entrance of the furnace.


24     MR. PIROZZOLO:  Would you mind describing what you
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1 just saw with the witness turning the cup upside down?


2     MR. PELOSO:  You can ask that later when I finish my


3 questioning, Jack.


4     THE WITNESS:  I thought you were finished.


5     MR. PELOSO:  That's what I thought.


6     MR. PIROZZOLO:  I get another chance now.


7     MR. PELOSO:  Q   When NECC picked up barrels from


8 customers, did the situation ever occur where some of


9 the barrels had some residue in them?


10     A   Yes.


11     Q   And were there some barrels that NECC would not


12 pick up because they had residue in them?


13     A   Every day.


14     Q   And what was the amount of residue that would be


15 the -- or was there a standard by which they would not


16 pick up a barrel?


17     A   The rule was an inch.  But we really required


18 people to give us -- The inch was an exception.  We


19 would take no pourable liquid in the container.  And if


20 not pourable, no more than an inch.  The inch really


21 referred to a powder or a sludge that stayed in the


22 bottom like peanut butter.


23          But drums were to be inverted.  And people had


24 places where you could invert drums like that at the
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1 customers, so they would keep it sometimes with raw


2 material that they wanted to save, so if there was


3 anything left in the container.


4     Q   Now, when the barrels proceeded in the first


5 stage on the belt through the pit, did any of the


6 residue fall outside the pit or was it pretty much


7 contained in the pit?


8     MR. PIROZZOLO:  Objection.


9     A   Contained in the pit.


10     MR. PELOSO:  Q   And what's the basis for that


11 answer?


12     A   Well, the pit was like this, the diameter of the


13 drum is like this, and the pit was like this on both


14 sides.


15     Q   Did you, yourself, turn drums over to begin the


16 reconditioning process?


17     A   I've done it.


18     Q   Okay.  So you have personal knowledge of the


19 process?  You have to answer.


20     MS. CORNELL:  Answer verbally.  You nodded your


21 head.


22     A   Yes.


23     MR. PELOSO:  That's all the questions I have for


24 now.
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1     MR. PIROZZOLO:  Is that the end of your questioning,


2 did you say?


3     MR. PELOSO:  Yes.


4     A   One thing I was incomplete on and probably don't


5 need to go into, many of the drums, I don't know what


6 percentage, were closed-head drums where the top was not


7 removable and there were just the two holes in it.  And


8 those things were washed through the bungholes and that


9 was a separate process.  The rest of it was pretty much


10 the same, recoated.


11     MR. PELOSO:  Well, thank you.


12


13                      RE-EXAMINATION


14                      by Mr. Pirozzolo:


15     Q   Mr. Buonanno, is it correct that the closed-head


16 drums didn't actually go through the conveyor process?


17     MR. PELOSO:  Objection.


18     A   They didn't go through all of it.


19     MR. PIROZZOLO:  Q   Were they submitted to the fire?


20     A   No.


21     Q   And on this map that my brother has shown you


22 and on which you have made yellow circles, there is one


23 area that has not been circled and that is this


24 building.
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1          Do you see that?


2     A   Yes.


3     Q   Do you remember that building?


4     A   I do.


5     Q   Was that part of NECC?


6     A   That was part of the metal working and shot


7 blasting.


8     Q   Were closed-head drums washed in that building?


9     A   Yes.


10     Q   Did you say yes?


11     A   Yes.


12     Q   How did they get there to be washed?


13     A   By truck that would drop them at the door.


14     Q   At this door?


15     A   Yes.


16     Q   Could you put a little X where that door is.


17     A   Oh, an X.


18     MR. PELOSO:  Why don't you number it, too, so that


19 we're clear.


20     MR. PIROZZOLO:  Q   We're up to No. 7.


21     MR. PELOSO:  No.  No.  We're up to 8.  Make that


22 a 8.


23     MR. PIROZZOLO:  Q   And what portion of the cleaning


24 of closed-head drums was done in the process as you've
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1 described for open-head drums?


2     MR. PELOSO:  Objection.


3     MR. PIROZZOLO:  Q   Was that too confusing a


4 question?


5     A   Yeah.


6     Q   Okay.  The closed-head drums were not submitted


7 to the furnace, is that right?


8     A   Right.


9     MR. PELOSO:  Objection.


10     MR. PIROZZOLO:  Q   Were they treated in any of the


11 other ways that you have described this morning that are


12 the same as the treatment for open-head drums?


13     A   Yes.  Shot blasting and finishing.


14     Q   How did NECC make sure that these closed-head


15 drums were clean inside?


16     A   Physical inspection.


17     Q   And what did they use to clean them?


18     A   They used a solution, a washing solution.


19     Q   And what was in the washing solution?


20     A   Caustic soda.


21     Q   I'm sorry?


22     A   Caustic soda.


23     Q   And where did that go after it was used?


24     A   The tanks were pumped, the solutions, when they
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1 were spent.


2     Q   And where did the waste go?


3     A   I think some of the waste went in the sewer.


4     Q   Was NECC allowed to discharge caustic solution


5 into the municipal sewer system?


6     MR. PELOSO:  Objection.


7     A   I don't know.  I don't know what the permitting


8 was 45 years ago about what could go in the sewer.


9     MR. PIROZZOLO:  Q   Now, I think you said that NECC


10 was served by sewers at some point in time?


11     A   Yeah.


12     Q   And your memory is that was in the sixties?


13     A   I don't know the date.


14     Q   Well, was Metro Atlantic -- I'm sorry.


15          Was NECC served by municipal sewers in the


16 sixties?


17     A   I believe it was.


18     Q   Do you know when the sewer system was installed?


19     A   No.  This mill was built in the 1880s.


20     Q   That may be.  But do you know when the municipal


21 sewer system was installed?


22     A   No.  I mean to say I have no idea when it was


23 installed.


24     Q   Would you agree with me that if there was no
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1 municipal sewer system in the vicinity of the NECC


2 plant, NECC could not discharge waste into the municipal


3 sewer system?


4     MR. PELOSO:  Objection.


5     A   If there was none.


6     MR. PIROZZOLO:  Q   They couldn't use it?


7     A   Correct.


8     Q   So they would have had to discharge it some


9 other way?


10     A   Correct.


11     Q   And you would agree with me that it wasn't


12 unusual in the 1950s and 1960s to discharge industrial


13 waste directly into a river?


14     MR. PELOSO:  Objection.


15     A   It was not unusual.


16     MR. PIROZZOLO:  Q   Did you ever learn that there


17 was a large fire on the premises after NECC left the


18 premises?


19     A   Yes.


20     Q   And did the fire involve the NECC building?


21     A   I don't know.  I don't think so.


22     Q   Did you ever read the newspaper reports of the


23 fire?


24     A   Yes.
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1     Q   And is it your testimony that NECC -- Or you


2 don't know whether the NECC building was or was not part


3 of the fire?


4     A   No, I don't know.  But you reminding me of that


5 story reminds me that that's when the demolition


6 followed, after the fire, whenever that was.


7     Q   Would it refresh your recollection if I


8 suggested 1972?


9     A   Oh, no, no.  Oh, 1972.  Three years, yeah, after


10 we were gone.  Yeah.


11     Q   After you were gone from the site.


12          And did you read reports that when that fire


13 occurred barrels were flying in the air exploding?


14     A   I do remember that.  Yeah.


15     Q   Okay.  You were there only part time before


16 1967?


17     A   Right.


18     Q   How much time were you there before 1967?


19     A   Well, I would drive a truck in the summer.  I


20 would deliver drums.  So it was a typical teenager's


21 job.  I would get there in July and August in the


22 morning and load a truck and deliver it somewhere in


23 New England.


24     Q   Did you load the trucks?
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1     A   I did.


2     Q   And were you delivering reconditioned drums?


3     A   And picking up empties.


4     Q   And when you picked up the empties, did you


5 unload the truck?


6     A   Sometimes.


7     Q   And at other times did other people unload the


8 trucks?


9     A   Right.  Yes.


10     Q   How did your father feel about you handling


11 drums that had had chemicals in them and chemical waste


12 in them?


13     A   We were, you know, we were not afraid of drums.


14 I was never hurt.  I can never think of any chemical


15 accident happening at the plant.  I think worker's comp


16 would show that, you know, perhaps there was some cuts


17 and bruises from metal working operations, but as far as


18 something happening with chemicals, these were closed


19 drums.


20          Remember, when we picked up empty drums, they


21 were either two bunghole, closed-top drums that had oil


22 in them or they were open-head drums where the cover and


23 the ring would be put back on the container and closed


24 and you would stack them vertically.  So it was not --
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1 It wasn't messy delivering drums or picking them up.


2     Q   And you say sometimes you unloaded the truck,


3 but at other times did other people unload the truck?


4     A   Sure.


5     Q   When did you get your driver's license?


6     A   When I was 16.


7     Q   And let's do a calculation.  You were born in


8 19?


9     A   1943.


10     Q   So you got your driver's license in?


11     A   1956.  1958.


12     Q   1958.  1959 make it.


13     A   1959 at 16 years old.  And I probably drove a


14 truck, 1960, 1961, something like that, 1962.


15     Q   When you started to work full time for NECC,


16 your primary job was a salesman?


17     A   Yes.


18     Q   Did you use a car?


19     A   I did.


20     Q   And did you spend most of your days away from


21 NECC?


22     A   I did.


23     Q   And I believe you did not have day-to-day


24 supervisory responsibility?
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1     A   No.  It was well covered.


2     Q   And it was Mr. --


3     A   Mikucki.


4     Q   -- Mikucki who was the person in charge?


5     A   Yes.


6     Q   So he would be the person who would actually


7 direct the labor and supervise the workers?


8     A   Correct.


9     MR. PELOSO:  Object to the form.


10     MR. PIROZZOLO:  Q   And supervise the operations?


11     A   Correct.


12     Q   And if drums were delivered to NECC from


13 Metro Atlantic, he's the one who would know where they


14 were and where they were stored and which ones they


15 were?


16     MR. PELOSO:  Object to the form.


17     A   Right.


18     MR. PIROZZOLO:  Q   That wasn't any part of your


19 job?


20     A   No.


21     Q   So you never kept track of where drums came


22 from?


23     A   No.


24     MR. PELOSO:  Object to the form.
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1     MR. PIROZZOLO:  Q   Now, other than in a general


2 way, these were textile chemicals or something like


3 that, you really didn't know of your own knowledge what


4 was in the drums?


5     MR. PELOSO:  Object to the form.


6     A   No, I didn't.


7     MR. PIROZZOLO:  Q   And you wouldn't know and you


8 didn't know and wouldn't know if a chemical was in the


9 drum?


10     A   No.


11     MR. PELOSO:  Objection.


12          You got to let me get my objection in.


13     THE WITNESS:  Sorry.


14     MR. PIROZZOLO:  Q   So it would be fair to say you


15 wouldn't know one way or another whether a drum had a


16 chemical in it that contained dioxin?


17     MR. PELOSO:  Object to the form.


18     A   I wouldn't know.


19     MR. PIROZZOLO:  Q   Okay.  And as you sit here


20 today, do you know what chemicals contain dioxin?


21     A   I couldn't list them or give them to you, no.


22     Q   And as you say, hexachlorophene.  But do you


23 know what the constituent chemicals of hexachlorophene


24 are?
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1     A   No.  My understanding of it --


2     Q   I said do you know what the constituent


3 chemicals are?


4     A   In hexachlorophene, no.


5     Q   Okay, thank you.


6     A   However, I made myself -- I can keep talking.


7          I made myself aware of what the risks were in


8 processing it when learning about it after the dioxin


9 incident in the river and learned that dioxin has been


10 associated with hexachlorophene production.  And my


11 understanding of it as a non-chemist, which you reminded


12 me of, is that it's a matter of the processing that does


13 it.  I don't think dioxin comes in drums, I don't think


14 you buy a load of dioxin.  I think dioxin is a reaction,


15 a catalytic reaction to certain things that happen to


16 create dioxin.  That's my understanding of it.


17     MR. PIROZZOLO:  Move to strike.


18     Q   Just out of curiosity, how much chemistry did


19 you have in college?


20     A   None in college.


21     Q   How about high school?


22     A   A year or two.


23     Q   So your reference to a catalytic reaction comes


24 from high school chemistry?
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1     A   I probably heard about it in the drum business.


2     Q   You don't how hexachlorophene is made?


3     A   No.


4     MR. PELOSO:  Object to the form.


5     MR. PIROZZOLO:  Q   And you don't know what the raw


6 materials of hexachlorophene are?


7     MR. PELOSO:  Object to the form.


8     A   No.  But I know they don't come in drums.


9     MR. PIROZZOLO:  Q   And, of course, you're clear


10 there were no drums from the Metro Atlantic


11 hexachlorophene operation that ever went to NECC?


12     A   Without any doubt.


13     Q   And, in fact, the Metro Atlantic hexachlorophene


14 operation didn't even involve drums?


15     A   Correct.


16     Q   They came in in tankers and went out in tankers,


17 the material?


18     A   To the best of my knowledge, by the people I


19 asked.


20     Q   Did you ever observe that yourself?


21     A   No.  I saw the building and walked by it.


22     Q   And you have no idea what was going on inside?


23     A   I don't.


24     MR. PELOSO:  Object to the form.
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1     A   But I spoke to the engineer who was responsible


2 for it who told me that there were no drums either


3 coming in or going out.


4     MR. PIROZZOLO:  Q   That's Mr. Cleary?


5     A   Mr. Cleary.


6     Q   The Russell-Stanley litigation is over?


7     A   Yes.


8     Q   Are there any ongoing claims against you?


9     A   No.


10     Q   Or possible claims that you perceive might be


11 brought against you regarding the NECC operation?


12     A   No.  I don't believe so.  I'm not aware of any.


13 And I was not involved in either management or ownership


14 of the facility.


15     Q   You're talking about in the 1960s?


16     A   In the 1960s.


17     Q   So you have no concern of an EPA proceeding


18 against you?


19     A   No, I don't.


20     Q   Arising out of the 1960s?


21     A   I don't.


22     Q   Okay.  But in the Russell-Stanley litigation,


23 and I'm just trying to clear this up, you said that you


24 incurred some risk, there is some risk of liability?
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1     A   Yes.


2     Q   And you said some millions of dollars and that's


3 what I didn't get.  What was the risk that you perceived


4 in the Russell-Stanley litigation?


5     A   We had created in the agreement a $2 million


6 indemnification of Russell-Stanley for any unforeseen


7 liability and it was a covenant of the transaction.


8     Q   So NECC was sold to Russell-Stanley.  And was


9 that stock or assets or both?


10     A   Cash and stock.


11     Q   You received Russell-Stanley stock?


12     A   Yes.


13     Q   What was the value of the cash and stock,


14 approximately?


15     THE WITNESS:  Are these matters that I have to


16 disclose?


17     MS. CORNELL:  Yes.


18     A   I think the transaction was 16 million in cash


19 and stock.


20     MR. PIROZZOLO:  Q   And were you paid?


21     A   Yes.


22     Q   And were you able to sell the stock?


23     A   No.


24     Q   Have you ever been able to sell the stock?
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1     A   No.  The stock became worthless.


2     Q   What amount did you receive in cash?


3     A   Fourteen million.


4     Q   Fourteen million and two million in stock.


5 Okay.


6          And in the Russell-Stanley litigation you


7 formulated a defense?


8     MR. PELOSO:  Object to the form.


9     A   Yes.


10     MR. PIROZZOLO:  Q   And without getting into great


11 detail, your defense was that NECC discharged nothing


12 out to the site, and therefore, anything that was


13 discharged onto the site had to have come from


14 Metro Atlantic?


15     A   No.  My defense was that I was aware of no


16 environmental damage that I had not disclosed to


17 Russell-Stanley at the time of the sale of the company.


18     Q   So that case was over your awareness?


19     A   That's right.


20     Q   Rather than over whether or not there was


21 environmental damage?


22     A   Correct.  That's right.  I warranted that I knew


23 of nothing that could become a problem.  And it did


24 become a problem.  And the indemnification was to cover
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1 their expenses, whether legal or actual expenses to pay


2 for something which they didn't know.  And their claim


3 was about whether I really did know.


4     Q   So I want to make sure we're clear on that,


5 because you volunteered a little something that makes it


6 a little murky.


7          The issue in that case was not over whether or


8 not NECC caused environmental damage to the site, the


9 issue was whether you knew whether NECC caused


10 environmental damage to the site?


11     MS. CORNELL:  No.


12     THE WITNESS:  No?


13     MR. PIROZZOLO:  I'm asking the witness.


14     MS. CORNELL:  I thought he explained it already.


15     A   As a non-manager, non-owner, who had only been


16 involved at the company for two of the twenty years, all


17 I could possibly do was assert what I knew and I knew of


18 nothing wrong.


19     MR. PIROZZOLO:  Q   It's very important that we get


20 this straight and I'm going to follow up.


21          The warranty that you gave to Russell-Stanley


22 was that you did not know of any environmental damage to


23 the site?


24     MR. PELOSO:  Object.
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1     A   I shouldn't try and quote those ten-year old


2 warrants.  That should really be a matter of, if it's


3 appropriate, to subpoena those records of my


4 transaction.  You know, we'll do it.  But I don't want


5 to try to remember what the warrants said because I


6 don't remember.


7     MR. PIROZZOLO:  Q   I'm going to ask you what your


8 understanding was.


9          Was it your understanding that the warranty was


10 that you would disclose whatever you knew of


11 environmental risks?


12     A   That's my understanding of it.


13     Q   So if you --


14     A   What more can anyone warranty?


15     Q   So if you knew that NECC had caused


16 environmental damage at Centredale, you would understand


17 that that might be a problem with respect to the


18 warranty?


19     MR. PELOSO:  Object to the form.


20     MR. PIROZZOLO:  Q   Is that right?


21     A   Absolutely.  That's right.  That's right.  I


22 think that it would, yeah.


23     Q   So you've testified that so far as you knew NECC


24 didn't dump waste into the marshland to the south of its
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1 plant as far as you know?


2     A   Correct.


3     Q   And you've testified that as far as you knew


4 NECC didn't dump waste on the ground around the pit?


5     A   Correct.


6     Q   And you've testified as far as you knew NECC did


7 not scoop the dirt out of the -- the sludge out of the


8 pit and bring it down to the dump to the south of it?


9     A   Correct.


10     MR. PELOSO:  I object.  He never --


11     MR. PIROZZOLO:  Q   And you testified that as far


12 as --


13     MR. PELOSO:  Jack, can I get my objection in?


14          I object to the extent he's characterizing it


15 as a dump.


16     MR. PIROZZOLO:  Q   And your position was that as


17 far as you knew, NECC removed all its barrels from the


18 site when it moved?


19     A   Absolutely.  Yes.


20     Q   Now, NECC did in its operations cause sludge to


21 come about?


22     A   Certainly.


23     Q   And NECC did receive barrels that had remnants


24 of chemicals in them?
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1     A   Certainly.


2     Q   And NECC in its operations with the furnace


3 created an ash of some kind containing materials?


4     A   Certainly.


5     Q   And in order to support your position that you


6 didn't know of NECC disposing of either the remnant, the


7 ash or the sludge on the site, you have testified that a


8 septic company came in or a truck -- a tank truck came


9 in and emptied the pit and Truck Away took solid


10 material away?


11     MR. PELOSO:  Object to the form.


12     MR. PIROZZOLO:  Q   Is that right?


13     A   Waste materials were removed from the site and


14 sent to waste disposal companies.


15     Q   And that the picking up of waste material from


16 the site and taking it away is at the heart of your


17 defense against Russell-Stanley that you didn't know of


18 any disposal on the site?


19     MR. PELOSO:  Object to the form.


20     MR. PIROZZOLO:  Q   Isn't that right?


21     A   At the heart of it.  Yes, we removed everything


22 off site as far as I was aware of in my --


23     Q   As far as you were aware?


24     A   Right.
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1     Q   And you can't name the person or company that


2 emptied the pit?


3     A   Oh, yes, I can.  I did.


4     MR. PELOSO:  Objection.


5     MR. PIROZZOLO:  Q   And who was that?


6     A   I told you, the Truck Away Company.


7     Q   Truck Away came with a truck that sucked things


8 out of the pit?


9     A   Yes.  And they would show up in the financial


10 records of the company if they could be pulled or the


11 receivables of Truck Away, which was one of the biggest


12 waste removal companies in Rhode Island.  And I told you


13 before they went to the Central Landfill in


14 Rhode Island.


15     Q   That's as far as you know?


16     A   Exactly.


17     Q   And, in fact, you weren't there when they


18 disposed -- You weren't there on the site from 1950 to


19 1960?


20     A   Precisely.


21     Q   And, in fact, you were not on the site other


22 than when you arrived or left the truck from 1960 to


23 1967?


24     MR. PELOSO:  Object to the form.
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1     MR. PIROZZOLO:  Q   Is that right?


2     A   That's precisely why my warrants to


3 Russell-Stanley had to do with everything that I knew


4 about the company and its practice.


5     Q   And from 1967 until the company moved, --


6     A   I wasn't there much.


7     Q   -- for the most part, you were on the road


8 selling, and when you weren't on the road selling, you


9 were working on designing the new plant?


10     MR. PELOSO:  Object to the form.


11     A   Fair enough.


12     MR. PIROZZOLO:  Q   So the people best able to know


13 what the practices were on the site were the people who


14 were actually working on the site?


15     MR. PELOSO:  Object to the form.


16     MR. PIROZZOLO:  Q   Wouldn't they be?


17     A   Yes.


18     Q   And you know that Raymond Nadeau actually worked


19 on the site from the mid-1950s until 1969?


20     MR. PELOSO:  Object to the form.


21     A   I believe he contradicted those points quite


22 clearly in a later deposition.


23     MR. PIROZZOLO:  Q   Excuse me.


24          Do you know that he actually worked on the







(617) 542-0039
MERRILL LEGAL SOLUTIONS


Page 198


1 site --


2     A   I have the right to finish that sentence.


3     Q   Okay.


4     A   Mr. Nadeau contradicted that statement about


5 those practices.


6     Q   That was not my question.


7     A   Okay.


8     Q   Do you know that Mr. Nadeau, Mr. Raymond Nadeau,


9 worked on the site from the mid-1950s until 1969?


10     A   No, I don't know that.  I don't know how long he


11 worked there and I know that he was a truck driver.  So


12 I don't know about him.  I don't believe he fits


13 adequately the description of a plant operator.  I don't


14 know.


15     MR. PELOSO:  Objection.


16     A   I only knew him as a truck driver.


17     MR. PIROZZOLO:  Q   Do you know for about half --


18     A   Less than half of the years he was there.


19     Q   Excuse me.


20          Do you know for about half of the time he


21 worked in the plant?


22     A   I didn't know that.


23     MR. PELOSO:  Object to the form.


24     MR. PIROZZOLO:  Q   And for the rest of the time he
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1 worked in the plant sometimes and he drove a truck


2 sometimes?


3     MR. PELOSO:  Object to the form.  These are all


4 leading questions.


5     A   That's the part of the deposition that you have


6 remembered.


7     MR. PIROZZOLO:  Q   Now, Mr. Buonanno, when you made


8 your representations to Russell-Stanley, did you make


9 inquiry of Mr. Nadeau concerning the practices at NECC?


10     A   Absolutely not.


11     Q   You did not?


12     A   No.  Why would I ask Mr. Nadeau?  He was a


13 laborer in the plant.  I certainly wouldn't go around


14 asking the laborers in my plant what their opinion was


15 of our disposal practices.  How would they know?  Who


16 would I ask, all of them, 30 of them, retired ones?


17 That's ridiculous.


18     Q   When you made your representation --


19     A   Mr. Mikucki would be someone to ask, but he was


20 dead.


21     Q   Well, I was going to ask you that.


22     A   Well, he was dead in 1998.  He was dead and so


23 was Mr. Taylor dead.


24     Q   Did you know there were employees that were
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1 still alive?


2     A   I don't know.  I didn't know who was alive in


3 1998 or 1999 that worked there in the sixties, no.


4 Probably someone is alive.


5     Q   Prior to this deposition have you had the


6 occasion to have any discussions regarding the proposed


7 deposition with either Mr. Peloso or anyone from his


8 firm?


9     A   No.


10     Q   Have you discussed your testimony with your own


11 counsel?


12     A   Yes.


13     Q   I'm not asking you for the conversation.


14     A   Yes.


15     Q   And who was that counsel?


16     A   Both Attorney Sherman and my attorney today,


17 Kim.


18     Q   And how long did you spend talking with them?


19     A   I would say all in all, we might have 15 minutes


20 in it.


21     Q   Do you know a Mr. Cifelli?


22     A   Yes.


23     Q   Do you know what Mr. Cifelli's relationship with


24 NECC was?
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1     A   He was a long-term employer -- employee.  At one


2 point, he was a spray paint operator, a long time.  He


3 may have done some truck driving, I don't know.


4     Q   Did you ever talk with him about NECC practices?


5     A   I saw him at a deposition and I think I spoke to


6 him after the deposition in the street.  But I never had


7 any prior contact with him before the deposition or


8 after or since.


9     Q   You did not speak to him?


10     A   Never.


11     Q   On this Exhibit 10, there appears to be an


12 arrow.


13          Do you see the arrow?


14     A   Yeah.  Who drew that?


15     Q   Would you agree with me it's pointing south?


16     A   Yes.  Now that I see where north is.


17     Q   Now, in the 1960s when you drove the truck into


18 the site, what route did you take?


19     A   Right down through the buildings, through the


20 alleyway.


21     Q   You went between them?


22     A   Yeah.


23     Q   Was that an one-way or a two-way road?


24     A   Two-way.
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1     Q   Was it possible to drive between the building


2 and the river?


3     A   I can't remember.  I don't think so.


4     MR. PELOSO:  Objection.


5     A   Right up against the river, I don't think you


6 could go that way.


7     MR. PIROZZOLO:  Q   You don't remember that it was


8 one way and you went around in a circle?


9     A   One way -- One way -- Two ways and you had to go


10 down that skinny alley.  You couldn't get out down here,


11 you couldn't get -- That was it.


12     Q   Of course, in the early 1960s, the H building


13 was not there?


14     A   Correct.


15     MR. PELOSO:  Objection.


16     MR. PIROZZOLO:  Q   And in the later part of the


17 1960s, it was there?


18     MR. PELOSO:  Objection.


19     A   In the latter part of the sixties?


20     MR. PIROZZOLO:  Q   Yes.


21     A   Where did it go?


22     Q   Well, it was torn down, wasn't it?


23     A   Oh.


24     Q   Do you remember it being torn down?
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1     A   No.


2     MR. PELOSO:  Objection.


3     MR. PIROZZOLO:  Q   You didn't notice that?


4     A   No.  I think it was after we left.


5     Q   Now, if you go to where this arrow is that's in


6 the direction of the swamp?


7     A   The end of the property.  I don't know what was


8 down there.


9     Q   And in all the years you were there, you never


10 looked to see what was down there?


11     A   Sure, I went down there.  I told you it was a


12 bone yard, that's what I remember, not a swamp.  I


13 remember it being a dump, a machinery dump.  In other


14 words, a place where you pulled old trucks.


15     Q   There was a dump down there?


16     A   There was a dump, I don't know what was there.


17     MR. PELOSO:  Object to the form.  He didn't


18 characterize it as a dump.


19     A   I don't know what it was.


20     MR. PIROZZOLO:  Q   But anyway, there was a road


21 down there?


22     A   There was a road down there.


23     Q   You could drive a truck down there?


24     A   Yeah, a turn-around.
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1     MR. PELOSO:  Object to the form.


2     MR. PIROZZOLO:  Q   So you were aware of the


3 existence of that?


4     A   Sure.


5     Q   And did you ever see what was in it?


6     A   In what?


7     Q   In the dump or bone yard, whatever you want to


8 call it.


9     MR. PELOSO:  Object to the form.


10     A   I told you there were old vats, there were truck


11 bodies.


12     MR. PIROZZOLO:  Q   Anything else?


13     A   Nothing stands out that I can recall.


14     Q   How often did you see it in the sixties?


15     A   I don't know.  I might have gone down there two


16 or three times.  I can't recall.


17     Q   What did you go down there for?


18     A   I have no idea.


19     Q   Well, what would lead you to go down there?  You


20 were too old to go down there to play?


21     A   I took a walk.


22     Q   You took a walk down there.


23          So you knew it was there and you never saw any


24 NECC trucks or drivers go down there?
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1     A   Never.


2     Q   And you never saw anybody at all --


3     A   It doesn't mean they didn't go or turn around.


4     Q   They could have gone?


5     A   They could have gone there, of course.


6     Q   And they could have brought some barrels down


7 there, couldn't they?


8     MR. PELOSO:  Object to the form.


9     MR. PIROZZOLO:  Q   They could have?


10     MR. PELOSO:  Objection.


11     MR. PIROZZOLO:  Q   Is that a yes?


12     A   Of course, they could have.


13     Q   And they could have brought sludge down there?


14     MR. PELOSO:  Object to the form.


15     A   They could have put it up in the office parking


16 lot.


17     MR. PIROZZOLO:  Q   But they could have put it down


18 in the dump; that would be a little more logical,


19 wouldn't it?


20     A   They could have put it there.


21     MR. PELOSO:  Objection.


22     MR. PIROZZOLO:  Q   But you just didn't see it?


23     MR. PELOSO:  Objection to the form.


24     A   No, now you're presuming that they did do it.
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1 You said they could have.  I never saw anyone do it.  I


2 never saw anyone do it.


3     MR. PIROZZOLO:  Q   And that wasn't part of your


4 job?


5     A   My responsibility is telling the truth about


6 what I knew or what I saw.  And I never saw anyone dump


7 anything.


8     MR. PIROZZOLO:  Okay.  I have no further questions.


9     MR. PELOSO:  Nothing on my end.


10     MS. CORNELL:  Reserved.


11


12


13


14


15


16


17


18


19


20


21


22


23


24                    - - - - - - - - - -
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1 STATE OF ILLINOIS  )


2                    )  ss:


3    COUNTY OF COOK  )


4


5


6           The within and foregoing deposition of the


7 aforementioned witness was taken before KAREN KOSTAS, CSR,


8 RMR, RDR and Notary Public, at the place, date and time


9 aforementioned.


10           There were present during the taking of the


11 deposition the previously named counsel.


12           The said witness was first duly sworn and was


13 then examined upon oral interrogatories; the questions and


14 answers were taken down in shorthand by the undersigned,


15 acting as stenographer and Notary Public; and the within


16 and foregoing is a true, accurate and complete record of


17 all of the questions asked of and answers made by the


18 aforementioned witness, at the time and place hereinabove


19 referred to.


20           The signature of the witness was not waived,


21 and the deposition was submitted, pursuant to Rules 30 (e)


22 and 32 (d) of the Rules of Civil Procedure for the


23 United States District Court, to the deponent per copy of


24 the attached letter.







(617) 542-0039
MERRILL LEGAL SOLUTIONS


Page 208


1           The undersigned is not interested in the within


2 case, nor of kin or counsel to any of the parties.


3           Witness my official signature and seal as


4 Notary Public in and for Cook County, Illinois, on  this


5 _______ day of _______________________,  _________.


6


7


8


9


10               ____________________________________
              KAREN KOSTAS, CSR, RMR, RDR


11               CSR No. 084-001400
              311 South Wacker Drive


12               Suite 300
              Chicago, Illinois 60606


13               Phone:  (312) 386-2000


14


15


16


17


18


19


20


21


22


23


24
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1           IN THE UNITED STATES DISTRICT COURT


2           FOR THE NORTHERN DISTRICT OF ILLINOIS


3                     EASTERN DIVISION


4


5 EMHART INDUSTRIES, INCORPORATED,   )
                                   )


6                     Plaintiff,     )
                                   )


7              -vs-                  )  No. 06-218-S
                                   )


8 NEW ENGLAND CONTAINER COMPANY,     )
INCORPORATED; PROVIDENCE           )


9 WASHINGTON INSURANCE COMPANY;      )
and TRAVELERS CASUALTY & SURETY    )


10 COMPANY;                           )
                                   )


11                     Defendants.    )


12


13


14           I, VINCENT J. BUONANNO, being first duly


15 sworn, on oath say that I am the deponent in the


16 aforesaid deposition taken on October 22, 2008; that I


17 have read the foregoing transcript of my deposition,


18 consisting of Pages 1 through 210.


19
                      _________________________________


20                              VINCENT J. BUONANNO


21 SUBSCRIBED AND SWORN TO before me


22 this _______ day of _______________________, A.D. 2008.


23
________________________________


24          Notary Public
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CASE:  Emhart Industries vs. New England Container, et al.


DEPONENT:  Vincent J. Buonanno    DATE:  October 22, 2008


PAGE  LINE                 ERRATA SHEET
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____  ____     REASON:  _______________________________


____  ____     CHANGE:  _______________________________


____  ____     REASON:  _______________________________


____  ____     CHANGE:  _______________________________


____  ____     REASON:  _______________________________


____  ____     CHANGE:  _______________________________
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____  ____     REASON:  _______________________________


____  ____     CHANGE:  _______________________________
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(signed)  ____________________________  DATE  _________


Reporter:  KAREN KOSTAS, CSR, RMR, RDR
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10 January 2011


Expert Opinion of Francesco Stella= on "Metro Atlantic' vs. NECC. additional information


This report supplements the expert opinion reports that were submitted on January 15 1' and December 24"'
2009


Bacicaround
First of ail. would like to add to the information provided so far on my career that starting September 2010 I
have become a Full Professor in the Institute of Materials at the Ecole Polytechnique Federale de Lausanne
in Switzerland and consequently 1 have change my position at MIT from Associate to Adjunct Professor


Report
Nuchar was used in the process as a de-colorant. that means that Nuchar was used in the reaction to remove
many impuntieS. My professional opinion is that Nuchar would remove from the reaction alt planar conjugated
and/or aromatic molecules, attracting first the most planar molecules. 2.3.7.8-tetrachlorodibenzo-p-dioxin
would be among the first to be removed, then all PCDDs and PCDFs (polychlorinated dibenzo p dioxins and
polychlorinated dibenzo furans respectively) would be removed and finally all forms of the various colored
molecules present in solution would be removed Overall the removal process would be molecule a-specific,
favoring the most-planar molecules The fact that the solution became coloreless demonstrates that
substantially all The 2.3,7.8-tetrachlorodibenzo-p-dioxin and the PCDDs and PCDFs would be removed. This
is also to be expected given the very large excess quantity of Nuchar used relative to what was needed (see
January 15''' report).


I declare under the penalty of perjury under the laws of the United States of America that the foregoing is true
and correct


Sincerely,


Francesco Steam
Alcan EP Professor
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NORTH PROVIDENCE, H.I.


July 6, 1964	 AN U J raa
President Fisetta„ Councilmen Ceprano, Lund, Costello, Douglaeo6V---"'
Morrissey and SanAntonio.	 ItLA	 ---teAete,


Town Solicitor Micheal Abetuno and Town Sergeant Clarence Hewett 	
T0M4C(ER;I:


also present.
Heading of previous meeting minutes dispensed with.
The monthly report of the Building Inspector is received and upon
motion of Mr. Costello seconded by Mr. Lund, the report is accepted
and placed on file.


Tha monthly report of the Tax Collector for the month of May is
received and upon motion of Mr. Ceprano seconded by Mr. Lund, the
report is accepted and placed on file.


The monthly report of the Tax Collector for the month of June Is
received and upon motion of Mr. Douglas seconded by Mr. Morrissey
the report is aocpted and placed on file.


The monthly report of the repartment of Public Works 1B received
andread, and upon motion of Mr. Costello seconded by Mr. Lund, the
report is accepted and placed and file, and further voted that a
copy of the report on the Colton Drive project be forwarded to the
Budget Commission, with the request that the balance of the $5000 .
allocated from the Public Works account for the Colton Drive. project,
be reallocated to cove the cost of a similar project on Belcourt
Avenue, and a sum sufficient to cover the complete coat. Voted the
Town Clerk forward a letter to the Budget Commission on the above
request.


Insurance policy covering the Centredele Elementary School expires
August 1, 1964. The present policy 18 written for 3 years.
Town Treasurer recommends the new policy be wrtZen on a 5 year basis
with annual premiums. Upon motion of Mr. Ceprano aeconded by'Mr,
Morrleeey, it is voted the policy be put on invitation bids with
the recommendation or the Town Treasurer on a 5 year baste, returnable
July 27, 1964.


TOWN COUNCIL


REGULAR MEETING


MEMBERS PRESENT,


MONTHLY RPT
Bldg: Inep


MONTHLY RPT
Tax Collector


MONTHLY RPT
Tax Collector


PUBLIC WKS
Monthly Apt


INSURANCE
POLICY-Cent.
Elem. School
expiring


VALIDATE
ACT/ON of
Town Trees.


Upon motion of Hr. Ceprano seconded by Mr. SanAntonio, it is voted
the action of the Town Treasurer in inveeting $100,000 in U.S.
Treasury bills for 64 days and $200,000 in U.S. Treasury bills for
92 days be validated.


REQUEST FOR	 Upon motion of Mr. Ceprano seconded by :Mr. SenAntonio, it is voted
Water Abatement the request of Thome!, May, 1 Brook Street, for water abatement in


the BUM of $94.22 be referred to the Public Works Committee.


HEARING ON
TAXI-CABS


Upon motion of Mr. Douglas seconded by Mr. Morriesey, it is voted the
communication from the State Traffic Commission relative to hearing
on the operation of taxi-cabs in North Providence by Barbara Nicole
be accepted and placed on file and that Town Solicitor be requested
to be present at said hearing.


GAS VENTS on
Mineral Sprg
Ave.


$7000. R.I.
Develop. Council


Upon motion of Mr. Ceprano seconded by Mr. Lund, it is voted that the
communication of Rep. Alfred Begaglia relative to the relocation of
the gas vents of the Valley Gas Co. located on Mineral Spring Avenue
be accepted and placed on file.


Communication from R.I. Development Council relative to Town's decision
on participation in /coal planning aseitance to received and reed.
Upon motion of Mr. Costello seconded by Mr. Douglas, it to voted that
the Town Clerk forward a letter to the Budget Commisaion, requesting
re-consideration of the request for an appropriation of $7000, the
town's share in this program. It is alao voted that Mr. Fisette and
Mr. Beldi meet with the Budget Commission on July 13, 1964 relative
to the above.


•


Request from New Eng Tel & Tel and Narragansett Elec. On. for joint
pole location on Merritt Street is received and upon motion of Mr.
Costello seconded by Mr.Lund the request is granted.


Request from New Eng Tel & Tel for permission to install a buried
cable 277' on Allendale Avenue is received and upon motion of Mr.
Costello seconded by Mr. Lund, the request is granted.


Request from John A. Maguire for granting of a one year extension
of employment for Mrs. Esther McGarrett, 206 Central Avenue, in
the high school cafeteria le received and upon motion of Mr. Douglue
seconded by Mr. Lund, the request is granted. Town Treasurer so
notified.


Communication from Oentredele Businessmen's Association advising of
recommendation of the association, relative to 1 hour time limit
parking on Smith Street, from George to Waterman Avenue on the
north aide except for approximately 25 feet from the corner of
Mineral Spring Avenue in a westerly directi on; and on the South


POLE LOCATION


BURIED CABLE


REQUEST FOR
EMPLOYMENT
EXTENSION


1 HR. PARKING
Cent. Busnm'n







Bids received from the following on the painting of the Town Hall
interior:


Model Painting & Decorating Company
6 Veauvius Street no Providence RI	 $5000.00


(Sanding and refinishing floors $675.)


Fall River Bldg & Supply Center Inc.
4D Quarry St, Fall River, Mesa	 $7485.00


(Refinish all floors $485.)


J. D. McCormick, Inc.
R.F.D. No. 2 No Scituate, R I	 $5986.00


(Alternate #1 $500.1


A. Cocozza & Sena
215 Central Ave, No Providence RI	 $5375.00


(Sanding & refinishing floors $275.)


Upon motion of Mr. Ceprano seconded by Mr. Castello, the bids are
taken under advisement.


The following applications for Police Constables are received:


Joseph Crenier, 2084 Mineral Spring Ave
Joseph Peter Coccia, 968 Mineral Spring Ave
Louis Billotta, 149 Vincent Avenue
Francesco Rotella, 42 Redfern Street


POLICE CONSTB.	 James V. Cocoia, 15 Angell Road
with Power


BIDS Painting
Town Hall
Interior


POLICE
CONSTABLES


-‘7` tj


ROAD FOR
STATE AID


side except from the entrance of the municipal parking lot in
an Easterly direction to Coneellyre drug store or thereabouts;
and such press in the vicinity of the Fire Station and Town Hall
which would interfere with the movement of emergency vehicles;
and on Mineral Spring Avenue from Smith Street to beyond Eldee's
Furniture or thereabouts on both aides of the street; and on
Waterman Avenue from Smith Street to Donovan Court on both sides.
Upon motion of Mr. Douglas eaeonded by Mr. Lund, it is voted to
refer the communication to the council traffic study commission.


Communication and forms upon which roads aelected for improvement
to be listed and returned to State Dept of Public Works. Upon modbn
of Mr. Costello seconded by Hr. Lund, it is voted the forms be
forwarded to the Public Works Committee


HOUSING &	 Several communications from the Federal Rousing & Home Finance Agency
HOME FINANCE	 received and upon motion duly made and seconded it le voted the


communication be accepted and placed and file and copies to the
Town Engineer.


SUNDAY SALES	 Application of Edward DePaatina, 2 Glover St. Prov. d/b/a Supreme
LICENSE	 Bakery, 1842 Smith Street for a Sunday Soles license. Upon motion
Supreme Bkry	 of Mr. Morrissey seconded by Mr. SanAntonio, the license is granted


subject to the payment of fee.


PEDDLER'S LIC	 Application for renewal of peddler's license of Joan J. DeCellio, 32
Joan DeCellio	 Locust Avenue, received and upon motion of Mr. Douglas seconded byr
(Renewal)	 Mr. Lund, the license is granted subject to the payment of fee.


AUCTIONEER'S
LICENSE
Dante DeCoccio


Application of Dante DeCeooio, 45 McArthur Dr. for auctioneer's
license. Upon motion of Mr. SanAntonio seceded by Mr. Ceprano, it is
voted the application be laid on the table.


Upon motion of Mr. Douglas seconded by Mr. Lund, the applications
of Police Constables are granted, and the application of the constable
with power to serve civil process is granted subject to the payment
of fee and filing of bond.


MINATURE	 Application of Rote) Lounge, 2048 Smith St, is received and upon
BOWLING ALLEY motion duly made and seconded the application is granted subject to


the payment of fee.


STREET	 Applications for the following 'street lights are received and upon
LIGHTS	 motion duly made and seconded, It is voted the applications be


referred to the Public Works Committee:


Pole 9 Whipple Court
Pole 5 Vincent Avenue
Pole 7 Vincent Avenue
Pole 5 Walter Street (Mercury Vapor)
Pole 11 Cottage Avenue (Mercury Vapor)
Pole 10 Gaudet Street
Pole & Light corner of Merchant & Manning St.•







ANGELL AVE
One-Way St


WATER PIPE
BAISTON STREET


Mr. Vincent Dexter, Conmrvation Cam:mission Chairmen appears before the
council land eXhibited a dead bird glued to e small piece of wood
taken- from the cove of the Woonasquatucket River in the Lymansviile
seetiog of the Town of North Providence. The bird and wood was
coversa with a helm sludge oil, Pod Mr. Dexter etated he had Ulcer'
the exhibit from ol-covered water along the •bore of the cove.
He oleo stated that Mr. George HRwkine boat wee covered with the
same type oil sludge, and that he had investigated north along the
river to the Grey-atone emotion end found nothing there and it
appeared that the oil wee coming from the Johnston Bide of the river
below Ceotradale sod firet appeared on Saturday July 4, 1964.


Upon a motion duly made and aeoonded it was voted that Mr. Walter
Shea of the State Department of Health be requested to exemine the
water sod report beck his findings.


Mr. Costello states that he and the committee appointed at the lent
meeting net with the °Motels of the Metro Atlantic Chemical Co
relative to burning of debris in rear of company building end
possible chemical. being dumped into the river. Upon their inveati-
getion and tour of the plant, nothing was found to be goingioto the
water, except water off of drain pipes and all chemical yenta Wen
deposited through the 	 yatem. The meter along the rece-way
Above the plant wee found to be stagnant and gives off en offensive
odor as also the wild plant life along the bank*.


Mr. Buounano is to meet with the Wooneequetuoket Resevoir Company
on this matter and is the responsibility of the members of this
corporation to do aomething about the water.


Clain of Vincent Cambia, fo damaged to his truck on Mallet Street
in the amount or $127.70. Upon notion of Mr. tanAntonic seconded by
Mr. Ceprano the claim ie referred to the nlaims committee end-
suiteitor.


Mr. Ceprano states that the tamale court at the Stephen Olney Park
will be started within the next week, and in order to out coat,
use public works employees for biggest pert of work involved. 	 -


Mr. Abatuno, Town Solicitor etates that he had a conference with
the Shippeels, looked over the plena where the various type of
foul life is kept and has stated that he has eold softy of the birds.
It is rsoommended that Mr. Shippey be heard on the oumeroue complaints
received on the above, and it is voted that Mr. Shippee be notified
to appear at a council meeting on July 27, 1964, relative to the


Bill in the amount of $200.00 received from Edmund Bildi for
legal eer► 's.* relative to title work on R.I. Boy Scout property.
Upon motion of Mr. Costello seconded by Kr. Morrie:my, it ie voted
that the Town Treaeurer be instructed to pay said bill.


Mr. Morrissey states that he would like a atop sign at the intersection•
of Sylvia Avenue & High Service Ave, Hanson St Sod High Service and
Rena Street and High Service. Also n Ho-Through Highway sign installed
et the beginning of Wellesley Avenue. There are many children in
this particular area, and traffic through these secondary highways ie
getting increasingly greater. Upon notion of Mr. Morrissey seconded
by Mr. Lund, the matter is referred to the Chief of Police.


Mr. Douglas states that there are many children using Angell Avenue
going and coming from school and the two way traffic la coneidered
dangerous. Upon motion duly zeds end samonded it is voted that
together with the Public Work. Committee and Chief of Police, n
/survey be made of Angell Avenue with the feasibility of making acid
Angell. Avenue a 1 way street.


Mr. Morrissey elates that the water pipe line on Balaton Street is
too email to take care of the home. on Balaton Street. Upon a motion
of Mr. Mbrriesey eaconded by Mr. SanAntonio, it is voted to request
the City of Providence Water Supply Board to replace the prevent pipe
with a larger oriel. 	 -


Mr. SanAntonio states that come help boomed• available tax-wise for
property owners over 65 years or age. It is reeommended that *
oommittaa be appointed to study further on this project.


Upon motion duly made and seconded it wee voted that Michael Nampo
Town Engineer be instructed to prepare a proposed zoning map
indicating all changes which have already been made to the Zoning
Map to date, and the proposed changes as recommended by the Planning
Board and Town Council in the reoent joint meeting.


Motion duly made and Seconded that a meeting be held with the Budget
Commission on July 13 n 1964 with the Town Council, and consider the
passage of the Resolution prepared by the Town Solicitor and delivered
to you on Jens 8, 1964 by the Town Solicitor which Resolution in
effect approved coning of the Town of North Providenae and authorizes
and empowers the Town Council of the Town of North Providence to adopt
a zoning ordinance and zoning map for the Town.


r
OIL SLUDGE
WOORASQ. RIVEN


CLAIM
V. Cambio


TRIM COURT
DIaiEY PARK


=MEE
Lexington Ave


BILL OF
EDMUND BALDI


STOP SIGNS


ZION FOR
&DIMLY


ZOJIlO MAP
Town Engineer
to Prepare


MEETING WITH
BUDGET COMM.
Eel Zoning
Ordinanee•







TOWN soLiciTm	 Upon motion duly made and seconded, voted that the Town Solicitor'
Prepare Manuscript be instructed to prepare a manuscript eon of the propsed zoning
Zoning Ordinances ordinances indicating ell changes which have already been made


to dote and the proposed changes, as recommended by the Planning
Board and the Town Council in the recentjoint meetings. Said
manuscript shall be typed and the Town Treasurer is hereby
authorized to reimburse Mr. Abetuno for the secretarial expense
attached to its preparation.• L CONTRACT


PAINTING TOWN
HALL LNTIIRIOR


Special Meeting - July 8, 1964


Bide received at meeting of July 6, 1964 and taken under advisement
are considered, and upon motion duly made and seconded it was voted
that the bid of Model Painting & Decorating Co. 6 Vesuvius Street
N. Providence, be accepted and contract awarded as per bid of
$5000. and in accordance with specifications.


Bills allowed and ordered paid as of July 27, 1 9 64.


• There being no further business the meeting in adjourned.


Att.at: 	


H. Simpson
Steno


•
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R
achelle R


. G
reen, E


sq.
D


uffy &
 Sw


eeney
O


ne Financial C
enter


Providence, R
I 02903


R
e:	


E
m


hart
2072 &


 2074 Sm
ith Street


P
ro


v
id


en
ce. R


h
o
d
e Islan


d


D
ear R


achelle:


W
ith respect to the above captioned, w


e have searched the land evidence records
attem


pting to determ
ine w


hen m
unicipal sew


ers w
ere first installed in the general area of the


above captioned property.


O
ur investigation reveals that the T


ow
n of N


orth Providence acquired easem
ents for


the installations of sew
er lines, to be connected to its sew


er system
 in the area betw


een 1939
and 1941. T


hese lines cross not only the general area, but actually cross land of the
C


entercL
ile W


orsted M
ills (M


ill L
and). T


he land referenced above com
prised, in part, the M


ill
L


and. I attach for your reference copies of:


1.
N


orth Providence R
ecorded Plat card 116;


2.
N


orth Providence A
dm


inistrative Subdivision 119;


3.
M


ap show
ing the approxim


ate location of lines;


4.
R


ecent A
ssessor's M


ap;


3.	
A


 series of sew
er easem


ents established in the 1939-1941 tim
e fram


e


6.	
E


asem
ent in B


ook 98 at Page 797.


A
s you can see, at the tim


e of sew
er installation, the M


ill L
and extended easterly past


the intersection of Sm
ith Street and W


aterm
an A


venue. T
he record indicated that betw


een
1939 and 1941, easem


ents w
ere acquired running from


 Sm
ith Street in a generally southerly


direction, tying in the hom
es in the subdivisions, w


hich w
ere established on excess M


ill L
and


w
W


W
.P


 I L
C


 F
u
m


T
iT


L
E


.C
O


M







in the area, to the sew
er system


. T
hese acquisitions generally link the hom


es to the m
unicipal


system
. O


f significance is that the lines running southerly generally follow
 the m


ill racew
ay.


A
lso to be noted is that, in the 1970's, upon the creation of lot 516, an easem


ent w
as


given to allow
 that lot to link up w


ith the sew
er system


, already in place on the land. It
should be noted that there had been com


m
on ow


nership of the lots in question until that
point, and the easem


ent w
as to link lots now


 separated to the then existing system
.


Please feel free to call m
e w


ith any questions. T
hank you.


V
ery truly yours,


C
luitopher
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.


W
I
T
N
E
S
S
:


/•
/.	


-
..,/


In
1
9
7
7
,
 
b
e
f
o
r
e
 
m
e
 
p
e
r
s
o
n
a
l
l
y
 
a
p
p
e
a
r
e
d
 
J
O
S
E
P
H
 
E
.
 
B
U
O
N
A
N
N
O
,
 
H
E
L
E
N


B
U
O
N
A
N
N
O
,
 
E
D
W
A
R
D
 
W
.
 
R
I
C
C
I
,
 
D
O
R
O
T
H
Y
 
R
I
C
C
I
 
a
n
d
 
f'ern


f	
o
f
 
C
E
N
T
E
R
D
A
L
E
 
P
R
O
P
E
R
T
I
E
S
 
C
O
R
P
O
R
A
T
I
O
N
,
 
k
n
o
w
n
 
b
y
 
m
e


t
o
 
b
e
 
t
h
e
 
p
a
r
t
i
e
s
 
e
x
e
c
u
t
i
n
g
 
t
h
e
 
f
o
r
e
g
o
i
n
g
 
i
n
s
t
r
u
m
q
n
,
 
a
n
d
.
t
h
e
y


a
c
k
n
o
w
l
e
d
g
e
d
 
s
a
i
d
 
i
n
s
t
r
u
m
e
n
t
 
b
y
 
t
h
e
m
 
e
x
e
c
u
t
e
d
.
.
t
b
:
.
b
e
 
,
t
y
o
i
r
 
f
r
e
e
 
a
c
t


a
n
d
 
d
e
e
d
 
a
n
d
 
t
h
e
 
f
r
e
e
 
a
c
t
 
a
n
d
 
d
e
e
d
 
o
f
 
C
e
n
t
e
r
d
a
l
'
e


-P
r
o
p
t
i
e
s


p
o
r
a
t
i
o
n


4)
o
n
 
t
h
e
	


/
1
—
 
d
a
y
 
o
f
	


t. ( 	
,
 
A
.
 
D
.







S
T
A
T
U
T
O
R
Y
 
F
O
R
M
 
O
F
 
W
A
R
R
A
N
T
Y
 
D
E
E
D
_


I
,
 
P
I
O
 
°
F
A
N
E
L
L
I
,
 
o
f
 
t
h
e
.
 
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
C
o
u
n
t
y
 
o
f
 
P
r
o
v
i
d
e
n
c
e
,
 
S
t
a
t
e
 
o
6
.


I
s
l
a
n
d
,
 
1
•
r
 
c
o
n
s
i
d
e
r
a
t
i
o
n
 
p
a
i
d
,
 
g
r
a
n
t
 
t
o
 
A
N
T
O
N
I
O
 
N
.
 
C
A
N
T
E
L
M
O
,
 
a
n
d
 
C
A
R
M
I
N
A
 
L
.
 
C
A
N
T
I
A


o
f
 
s
a
i
d
 
T
o
 
,
 
C
o
u
n
t
y
 
a
n
d
 
S
t
a
t
e
,
 
w
i
t
h
 
W
A
R
R
A
N
T
Y
 
C
O
V
E
N
A
N
T
S
:


T' 	
c
e
r
t
a
i
n
 
r
e
a
l
 
e
s
t
a
t
e
 
s
i
t
u
a
t
e
d
 
i
n
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
C
o
u
n
t
y
 
o
f


P
r
o
v
i
 
e
n
c
e
 
i
n
 
t
h
e
 
S
t
a
t
e
 
o
f
 
R
h
o
d
e
 
I
s
l
a
n
d
,
 
a
n
d
 
d
e
s
c
r
i
b
e
d
 
a
s
 
f
o
l
l
o
w
s
:


T
h
o
s
e
 
T
 
q


 (
2
)
 
c
e
r
t
a
i
n
 
l
o
t
s
 
o
r
 
p
a
r
c
e
l
s
 
o
f
 
l
a
n
d
 
w
i
t
h
 
b
u
i
l
d
i
n
g
s
 
a
n
d
 
i
m
-


p
r
o
v
e
m
e
n
t
 
t
h
e
r
e
o
n
,
 
s
i
t
u
a
t
e
d
 
i
n
 
t
h
e
 
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
;
 
C
o
u
n
t
y


o
f
 
P
r
o
v
i
d
e
n
c
e
,
 
S
t
a
t
e
 
o
f
 
R
h
o
d
e
 
I
s
l
a
n
d
,
 
l
a
i
d
 
o
u
t
 
a
n
d
 
d
e
s
i
g
n
a
t
e
d
 
a
s
 
l
o
t
s


n
u
m
b
e
r
e
d
 
N
i
n
 
t
y
-
F
i
v
e
 
(
9
5
)
 
a
n
d
 
N
i
n
e
t
y
-
S
e
v
e
n
 
(
9
7
)
 
o
n
 
t
h
e
 
Z
a
m
b
a
r
a
n
o
 
P
l
a
t


s
u
r
v
e
y
e
d
 
a
n
d
 
p
i
t
t
e
d
 
i
n
 
A
u
g
u
s
t
 
1
9
0
0
,
 
b
y
 
W
i
l
l
i
a
m
 
H
.
 
M
c
S
o
l
e
y
,
 
s
a
i
d
 
p
l
a
t


b
e
i
n
g
 
o
n
 
r
e
c
o
r
d
 
t
i
n
 
t
h
e
 
T
o
w
n
 
C
l
e
r
k
'
s
 
O
f
f
i
c
e
 
i
n
 
s
a
i
d
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
.


T
h
i
s
 
d
e
e
d
 
i
s
 
n
o
t
 
t
o
 
o
e
 
p
u
t
 
o
n
 
r
e
c
o
r
d
 
u
n
t
i
l
l
 
O
c
t
o
b
e
r
 
2
n
d
,
 
1
9
3
9
.


A
n
d
 
I
,
 
L
u
c
y
 
B
o
i
a
n
e
l
l
i
,
 
w
i
f
e
 
o
f
 
t
h
e
 
G
r
a
n
t
o
r
,
 
r
e
l
e
a
s
e
 
t
o
 
s
a
i
d
 
g
r
a
n
t
e
e
s
 
a
l
l
 
m
y
 
r
i
g
h
t
 
o
f
d


a
n
d
 
a
l
l
 
o
t
h
e
r
 
i
n
t
e
r
e
s
t
 
i
n
 
t
h
e
 
a
f
o
r
e
•
'
e
s
c
r
i
b
e
d
 
p
r
e
m
i
s
e
s
.


W
I
T
N
E
S
S
 
o
u
r
 
h
a
n
d
s
 
t
h
i
s
 
1
9
t
h
 
d
a
y
 
o
f
 
J
u
\
y
 
1
9
3
9
.


Witness:
	


P
I
O
 
B
O
I
A
N
E
L
L
I
	


L.S


P
e
t
e
r
 
A
.
 
M
a
s
s
o
	


500 StElmp 	
;
U
C
Y
 
B
O
I
A
N
E
L
L
I
	


L.S


S
T
A
T
E
 
O
F
 
R
H
O
D
E
 
I
S
L
A
N
D


C
O
U
N
T
Y
 
O
F
 
P
R
O
V
I
D
E
N
C
E


In North Providence on the 19 day of T'uly 1939 before me personally appeared;


P
i
o
 
B
o
i
a
n
e
l
l
i
 
a
n
d
 
L
u
c
y
 
B
o
i
a
n
e
l
l
i
,
 
t
o
 
m
e
 
k
n
o
w
n
 
a
 
d
 
k
n
o
w
n
 
b
y
 
m
e
 
t
o
 
b
e
 
t
h
e
 
p
a
r
t
i
e
s


o
u
t
i
n
g
 
t
h
e
 
f
o
r
e
g
o
i
n
g
 
i
n
s
t
r
u
m
e
n
t
,
 
a
n
d
 
t
h
e
y
 
a
c
k
n
o
w
l
e
 
g
e
d
 
s
a
i
d
 
i
n
s
t
r
u
m
e
n
t
,
 
b
y
 
t
h
e
m
 
e
x
e
-1	


%;,r


c
u
t
e
d
 
t
o
 
h
e
 
t
h
e
i
r
 
f
r
e
e
 
.
a
c
t
 
a
n
d
 
d
e
e
d
.


P
E
T
E
R
 
A
.
 
M
A
S
S
O


N
o
t
a
r
y
 
P
u
b
l
i
c


R
e
c
e
i
v
e
d
 
f
o
r
 
R
e
c
o
r
d
:
 
O
c
t
o
b
e
r
 
7
t
h
,
 
1
9
3
9
 
a
t
 
1
0
:
2
5
 
A
.
M
.


Witness:
e
 X


!) 4
/E


Tow
n C


lerk


S
E
W
E
R
 
E
A
S
E
M
E
N
T
S


K
N
O
W
 
A
L
L
 
M
E
N
 
B
Y
 
T
H
E
S
E
 
P
R
E
S
E
N
T
S
:


!
 
5


37987	
!


T
h
a
t
 
I
,
 
T
.
 
O
S
C
A
R
 
D
O
Y
L
E
 
h
e
r
e
i
n
a
f
t
e
r
 
c
a
l
l
e
d
 
t
h
e
 
G
r
a
n
t
o
r
,
 
o
f
 
t
h
e
 
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e


i
n
 
t
h
e
 
C
o
u
n
t
y
 
o
f
 
P
r
o
v
i
d
e
n
c
e
 
a
n
d
 
S
t
a
t
e
 
o
f
 
R
h
o
d
e
 
I
s
l
a
n
d
,
 
i
n
 
c
o
n
s
i
d
e
r
a
t
i
o
n
 
o
f
 
t
h
e
 
s
u
m


O
n
e
 
(
$
1
.
0
0
)
 
D
o
l
l
a
r
,
 
p
a
i
d
 
b
y
 
t
h
e
 
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
a
 
m
u
n
i
c
i
p
a
l
 
c
o
r
p
o
r
e
t
i
o
n
;
d
r
ir-;


u
n
d
e
r
 
t
h
e
 
l
a
w
s
 
o
f
 
t
h
e
 
S
t
a
t
e
 
o
f
 
R
h
o
d
e
 
I
s
l
a
n
d
,
 
a
n
d
 
l
o
c
a
t
e
d
 
i
n
 
t
h
e
 
C
o
u
n
t
y
 
o
f
 
P
r
o
v
i
d
e
n
c
i
i


t
h
e
r
e
i
n
,
 
t
h
e
 
r
e
c
e
i
p
t
 
w
h
e
r
e
o
f
 
i
s
 
h
e
r
e
b
y
 
a
c
k
n
o
w
l
e
d
g
e
d
,
 
d
o
 
h
e
r
e
b
y
 
g
i
v
e
,
 
a
n
d
 
g
r
a
n
t
 
u
n
t
o
 
.
t


s
a
i
d
 
T
o
w
n
 
o
f
 
N
o
r
t
h
'
 
P
r
o
v
i
d
e
n
c
e
 
i
t
s
 
s
u
c
c
e
s
s
o
r
s
 
a
n
d
 
a
s
s
i
g
n
s
,
 
t
h
e
 
r
i
g
h
t
 
t
o
 
c
o
n
s
t
r
u
c
t
,
l
m
ä
i


'
a
n
d
'
r
e
p
a
i
r
 
a
-
s
e
w
e
r
 
o
r
 
s
e
w
e
r
s
 
o
f
 
s
u
c
h
 
a
 
s
i
z
e
 
a
n
d
 
a
t
 
s
u
c
h
 
a
 
d
e
p
t
h
 
a
s
 
s
u
c
h
 
T
o
w
n
 
m
a
y
 
d
e
t
e
i


: i
n
,
 
t
h
r
o
u
g
h
 
a
n
d


-  
U
n
d
e
r
 
t
h
e
 
l
a
n
d
 
o
f
 
t
h
i
s
 
G
r
a
n
t
o
r
,
 
r
e
c
o
r
d
e
d
 
o
n
 
A
s
s
e
s
s
o
r
s
 
P
l
a
t
 
#
1
4
 
a
s
 
L
o







is


37
/


17Y-3


A
t
s
t
a
n
t
i
a
l
l
y
,
 
i
n
 
t
h
e
 
l
o
c
a
t
i
o
n
 
s
h
o
w
 
b
y
 
t
h
e
 
d
o
t
t
e
d
 
l
i
n
e
 
a
n
d
 
d
e
f
i
n
e
d
 
b
y
 
t
h
e
 
l
e
t
t
e
r
s
 
A
 
B


.1
 
t
h
e
 
a
c
c
o
m
p
a
n
y
i
n
g
 
p
l
a
n
 
e
n
t
i
t
l
e
d
,
 
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
R
h
o
d
e
 
I
s
l
a
n
d
,
 
T
o
w
n
'
C
l
e
r
k
t
s


f1ffice, January 6, 1939.


W
V
I
D
E
D
,
 
h
o
w
e
v
e
r
,
 
t
h
a
t
 
t
h
i
s
 
g
r
a
n
t
 
i
s
 
m
a
d
e
 
u
p
o
n
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
t
e
r
m
s
 
a
n
d
 
c
o
n
d
i
t
i
o
n
s
 
w
h
i
c
h


4
a
i
e
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
b
y
 
t
h
e
 
a
c
c
e
p
t
a
n
c
e
 
o
f
 
t
h
i
s
 
g
r
a
n
t
,
 
a
g
r
e
e
s
 
t
o
 
c
a
r
r
y
 
o
u
t
 
a
n
d


p
r
f
o
r
m
 
i
n
 
i
t
s
 
p
a
r
t
:
-


!
F
I
R
S
T
:
 
T
h
a
t
 
t
h
e
 
p
r
o
p
e
r
t
y
 
o
f
 
t
h
e
 
G
r
a
n
t
o
r
 
a
s
 
s
h
o
w
n
 
o
n
 
t
h
e
 
a
f
o
r
e
s
a
i
d
 
p
l
a
n
,
 
s
h
a
l
l
 
b
e
 
l
e
f
t


e
t
e
r
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
s
u
c
h
 
p
r
o
p
o
s
e
d
 
s
e
w
e
r
 
o
r
 
s
e
w
e
r
s
 
i
n
 
a
s
 
g
o
o
d
 
c
o
n
d
i
t
i
o
n
 
a
s
 
i
t
 
e
x
i
s
t
e
d


i
r
e
v
i
o
u
s
 
t
o
 
b
e
i
n
g
 
e
n
t
e
r
e
d
 
u
p
o
n
 
b
y
 
t
h
e
 
s
a
i
d
 
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
s
a
t
i
s
f
a
c
t
o
r
y
 
t
o
 
t
h
e


diTantor.


S
E
C
O
N
D
:
 
T
h
a
t
 
t
h
e
 
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
b
y
 
i
t
s
 
a
g
e
n
t
s
 
a
n
d
 
s
e
r
v
a
n
t
s
,
 
a
n
d
 
o
f
f
i
c
e
r
s


m
i
d
 
e
m
p
l
o
y
e
e
s
,
 
s
h
a
l
l
 
h
a
v
e
 
t
h
e
 
r
i
g
h
t
 
t
o
 
e
n
t
e
r
 
a
t
 
a
l
l
 
r
e
a
s
o
n
a
b
l
e
 
t
i
m
e
s
 
u
p
o
n
 
s
a
i
d
 
p
r
e
m
i
s
e
s


A'
i
t
h
 
s
u
c
h
 
t
o
o
l
s
,
 
t
e
a
m
s
 
a
n
d
 
o
t
h
e
r
 
a
p
p
l
i
a
n
c
e
s
 
a
s
 
m
a
y
 
b
e
 
n
e
c
e
s
s
a
r
y
 
t
o
 
r
e
p
a
i
r
,
 
r
e
b
u
i
l
d
 
a
n
d
 
i
n
-


4
p
ect said sewer or sewers..


T
O
 
H
A
V
E
 
A
N
D
 
T
O
 
H
O
L
D
 
t
h
e
 
s
a
m
e
 
w
i
t
h
 
a
l
l
 
t
h
e
 
p
r
o
f
i
t
s
,
 
p
r
i
v
i
l
e
g
e
s
 
a
n
d
 
a
p
p
u
r
t
e
n
a
n
c
e
s
 
t
h
e
r
e
o
f


?
r
 
t
h
e
r
e
u
n
t
o
 
a
p
p
e
r
t
a
i
n
i
n
g
 
u
n
t
o
 
a
n
d
 
t
o
 
t
h
e
 
u
s
e
 
o
f
 
t
h
e
 
s
a
i
d
 
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
i
t
s


'successors and assigns.


p
 
T
E
S
T
I
M
O
N
Y
 
W
H
E
R
E
O
F
,
 
I
 
h
a
v
e
 
h
e
r
e
u
n
t
o
 
s
e
t
 
m
y
 
h
a
n
d
 
a
n
d
 
s
e
a
l
 
t
h
i
s
 
7
t
h
 
d
a
y
 
.
o
f
 
O
c
t
o
b
e
r
,
 
A
.
D
.


p259.Witness:
	


T
.
 
O
S
C
A
R
 
D
O
Y
L
E
	


L.S


J
o
h
n
 
A
.
 
N
o
t
t
e
,
 
J
r
.


H
ATE OF RHODE ISLAND


M
V
I
D
E
N
C
E
,
 
S
C
.


.
 
I
n
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
 
o
n
 
t
h
e
 
7
t
h
 
d
a
y
 
o
f
 
O
c
t
o
b
e
r
 
A
.
D
.
 
1
9
3
9
 
b
e
f
o
r
e
 
m
e
 
p
e
r
s
o
n
a
l
l
y
 
a
p
p
e
a
r
e
d


t
h
e
 
a
b
o
v
e
 
n
a
m
e
d
 
T
.
 
O
s
c
a
r
 
D
o
y
l
e
 
t
o
 
m
e
 
k
n
o
w
n
 
a
n
d
 
k
n
o
w
n
 
b
y
 
m
e
 
t
o
 
b
e
 
t
h
e
 
p
e
r
s
o
n
 
e
x
e
c
u
t
i
n
g
 
t
h
e


:
a
f
o
r
e
g
o
i
n
g
 
i
n
s
t
r
u
m
e
n
t
 
a
n
d
 
a
c
k
n
o
w
l
e
d
g
e
d
 
t
h
e
 
s
a
m
e
 
e
x
e
c
u
t
e
d
 
b
y
 
h
i
m
 
t
o
 
b
e
 
h
i
s
 
f
r
e
e
 
a
c
t
 
a
n
d
 
d
e
e
d
.


;1


JOHN A. NOTTE JR. 
N
o
t
a
r
y
 
P
u
b
l
i
c


T
h
e
 
w
i
t
h
i
n
 
d
e
s
c
r
i
p
t
i
o
n
 
i
s
 
s
a
t
i
s
-


f
a
c
t
o
r
y
 
t
o
 
m
e
:


;Approved as to form:


John A. Notte Jr. 
T
o
w
n
 
S
o
l
i
c
i
t
o
r


F
r
a
n
k
 
D
r
e
w


E
n
g
i
n
e
e
r


(


f
e
e
/-


e
\t4


/


N
O


R
T


H
 P


R
0
) ,/,0


N
C


E
-,


TO
W


N
 C


L
ER


K
S O


FF/C
E


L
/A


N
U


A
R


Y
 6


, /9
3
9 
 


S
E


:1 4
/1


7
 C


O
R


M
A


M
O


N
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o
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o
o
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C
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D
raail; by R


N
.8. 6-/eC


ked iv E
L


?
A


p
p


l-o
re


d
 C


..fri C
o


o
stA


'y


j
R
e
c
e
i
v
e
d
 
f
o
r
 
R
e
c
o
r
d
:
 
O
c
t
o
b
e
r
 
9
t
h
,
 
1
9
3
9
 
a
t
 
9
:
2
:
0
 
A
.
M
.
	


Witness:


,(13







o
f
 
t
h
e
 
s
a
i
d
 
g
r
a
n
t
e
d
 
p
r
e
m
i
s
e
s
,
 
t
h
a
t
 
t
h
e
 
s
a
m
e
 
a
r
e
 
f
r
e
e
 
f
r
o
m
 
a
l
l
 
e
n
c
u
m
b
r
a
n
c
e
s
 
t
h
a
t
 
i
t
 
h
a
s


g
o
o
d
 
r
i
g
h
t
,
 
f
u
l
l
 
p
o
w
e
r
 
a
n
d
 
l
a
w
f
u
l
 
a
u
t
h
o
r
i
t
y
 
t
o
 
c
e
l
l
 
a
n
d
 
c
o
n
v
e
y
 
t
h
e
 
s
a
m
e
 
i
n
 
m
a
n
n
e
r
 
a
s


a
f
o
r
e
s
a
i
d
;
 
t
h
a
t
 
t
h
e
 
s
a
i
d
 
G
r
a
n
t
e
e
s
 
a
n
d
 
t
h
e
i
r
 
h
e
i
r
s
 
a
n
d
 
a
s
s
i
g
n
s
 
s
h
a
l
l
 
b
y
 
t
h
e
s
e
 
p
r
e
s
e
n
t
s


a
t
 
a
l
l
 
t
i
m
e
s
 
h
e
r
e
a
f
t
e
r
 
p
e
a
c
e
a
b
l
y
 
a
n
d
 
q
u
i
e
t
l
y
 
h
a
v
e
 
a
n
d
 
e
n
j
o
y
 
t
h
e
 
s
a
i
d
 
p
r
e
m
i
s
e
s
,
 
a
n
d


t
h
a
t
 
i
t
 
t
h
e
 
s
a
i
d
 
G
r
a
n
t
o
r
 
w
i
l
l
 
a
n
d
 
i
t
s
 
s
u
c
c
e
s
s
o
r
s
 
s
h
a
l
l
,
 
w
a
r
r
a
n
t
 
a
n
d
 
d
e
f
e
n
d
 
t
h
e
 
s
a
m
e
 
t
o


t
h
e
 
s
a
i
d
 
G
r
a
n
t
e
e
s
 
a
n
d
 
t
h
e
i
r
 
h
e
i
r
s
 
a
n
d
 
a
s
s
i
g
n
s
 
f
o
r
e
v
e
r
 
a
g
a
i
n
s
t
 
t
h
e
 
l
a
w
f
u
l
 
c
l
a
i
m
s
 
a
n
d


d
e
m
a
n
d
s
 
o
f
 
a
l
l
 
p
e
r
s
o
n
s
.


I
N
 
W
I
T
N
E
S
S
 
W
H
E
R
E
O
F
,
 
s
a
i
d
 
F
r
u
i
t
 
H
i
l
l
 
R
e
a
l
t
y
 
C
o
r
p
o
r
a
t
i
o
n
 
h
a
s
 
c
a
u
s
e
d
 
t
h
e
s
e
 
p
r
e
s
e
n
t
s
 
t
o
 
b
e


s
i
g
n
e
d
 
a
n
d
 
i
t
s
 
c
o
r
p
a
r
a
t
e
 
s
e
a
l
 
t
o
 
b
e
 
a
f
f
i
x
e
d
 
b
y
 
i
t
s
 
o
f
f
i
c
e
r
s
 
h
e
r
e
u
n
t
o
 
d
u
l
y
 
a
u
t
h
o
r
i
z
e
d


t
h
i
s
 
2
7
t
h
 
d
a
y
 
o
f
 
D
e
c
e
m
b
e
r
 
i
n
 
t
h
e
 
y
e
a
r
 
o
f
 
o
u
r
 
L
o
r
d
 
o
n
e
 
t
h
o
u
s
a
n
d
 
n
i
n
e
 
h
u
n
d
r
e
d
 
a
n
d
 
f
o
r
t
y
.


(1940).


S
i
g
n
e
d
 
a
n
d
 
s
e
a
l
e
d
 
i
n
 
p
r
e
s
e
n
c
e
 
o
f
:


C
L
A
R
E
N
C
E
 
L
.
 
F
U
L
L
E
R


(t11.55 Stamps)


F
R
U
I
T
 
H
I
L
L
 
R
E
A
L
T
Y
 
C
O
R
P
O
R
A
T
I
O
N


BY 	
-
H
A
R
R
Y
 
F
.
 
N
O
O
N
A
N
	


Prea.	
(Corp


e


HENRY L. ',ILELCH, Trees.


S
T
A
T
E
 
O
F
 
R
H
O
D
E
 
I
S
L
A
N
D


C
O
U
N
T
Y
 
O
F
 
P
R
O
V
I
D
E
N
C
E


I
n
 
P
r
o
v
i
d
e
n
c
e
 
i
n
 
s
a
i
d
 
C
o
u
n
t
y
 
o
f
 
t
h
e
 
l


, 5
t
h
 
d
a
y
 
o
f
 
D
e
c
e
m
b
e
r
 
A
.
D
.
 
1
9
4
0


b
e
f
o
r
e
 
m
e
 
p
e
r
s
o
n
a
l
l
y
 
a
p
p
e
a
r
e
d
 
t
h
e
 
a
b
o
v
e
 
n
a
m
e
d
 
H
a
r
r
y
 
F
.
 
N
o
o
n
a
n
,
 
P
r
e
s
i
d
e
n
t
 
H
e
n
r
y
 
L
.


W
e
l
c
h
-
,
 
T
r
e
a
s
u
r
e
r
,
 
b
o
t
h
 
o
f
 
t
h
e
m
 
t
o
 
m
e
 
k
n
o
w
n
 
a
n
d
 
k
n
o
r
a
 
b
y
 
m
e
 
t
o
 
b
e
 
t
h
e
 
p
e
r
s
o
n
s
 
e
x
e
c
u
t
i
n
g


t
h
e
 
f
o
r
e
g
o
i
n
g
 
i
n
s
t
r
u
m
e
n
t
 
f
o
r
 
a
n
d
 
i
n
 
b
e
h
a
l
f
 
o
f
 
s
a
i
d
 
g
r
a
n
t
o
r
 
c
o
r
p
o
r
a
t
i
o
n
,
 
a
n
d
 
a
c
k
n
o
w
l
e
d
g
e
d


s
a
i
d
 
i
n
s
t
r
u
m
e
n
t
,
 
b
y
 
t
h
e
m
 
e
x
e
c
u
t
e
d
 
i
n
 
t
h
e
i
r
 
r
a
i
d
 
c
a
p
a
c
i
t
i
e
s
 
t
o
 
h
e
 
t
h
e
i
r
 
f
r
e
e
 
a
c
t
 
a
n
d
 
d
e
e
d


a
n
d
 
t
h
e
 
f
r
e
e
 
a
c
t
 
a
n
d
 
d
e
e
d
 
o
f
 
s
a
i
d
 
F
r
u
i
t
 
H
i
l
l
 
R
e
a
l
t
y
 
C
o
r
p
o
r
a
t
i
o
n
.


C
L
A
R
E
N
C
E
 
L
.
 
F
U
L
L
E
R


N
o
t
a
r
y
 
P
u
b
l
i
c


R
e
c
e
i
v
e
d
 
f
o
r
 
R
e
c
o
r
d
:
 
D
e
c
e
m
b
e
r
 
3
1
s
t
,
 
1
9
4
0
 
a
t
 
9
:
4
0
 
A
.
M
.


Witness:
2
1
Z


el6
C


.4
.


T
ow


n C
lerk


SE
W


E
R


 EA
SEM


EN
T


K
N


O
W


 A
L


L
 M


E
N


 B
Y


 T
H


E
S


E
 P


R
E


S
E


N
T


S
.


T
h
a
t
 
w
e
,
 
H
e
n
r
y
 
E
.
 
S
w
e
e
t
 
a
n
d
 
W
i
l
l
i
a
m
 
L
.
 
C
l
a
r
k
 
h
e
r
e
i
n
a


G
r
a
n
t
o
r
s
,
 
o
f
 
t
h
e
 
T
o
w
n
 
o
f
 


. N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
i
n
 
t
h
e
 
C
o
u
n
t
y
 
o
f
 
P
r
o


o
f
 
R
h
o
d
e
 
I
s
l
a
n
d
,
 
i
n
 
c
o
n
s
i
d
e
r
a
t
i
o
n
 
o
f
 
t
h
e
 
s
u
m
 
o
f
 
N
i
n
e
t
e
e
n
 
H
u
n
d
r
e


t
e
r
 
c
a
l
l
e
d
 
t
h
e


idence and. State


a
n
d
 
F
i
f
t
y
 
(
1
1
9
5
0
.
0
0
)


D
o
l
l
a
r
s
 
p
a
i
d
 
b
y
 
t
h
e
 
T
o
w
n
.
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
a
 
m
u
n
i
c
i
p
a
l
 
c
o
r
p
o
f
a
t
i
o
n
 
c
r
e
a
t
e
d
 
u
n
d
e
r


t
h
e
 
l
a
w
s
 
o
f
 
t
h
e
 
S
t
a
t
e
 
o
f
 
R
h
o
d
e
 
I
s
l
a
n
d
,
 
a
n
d
 
l
o
c
a
t
e
d
 
i
n
 
t
h
e
 
C
o
u
n
t
y
 
o
f
 
P
r
o
v
i
d
e
n
c
e


t
h
e
r
e
i
n
,
 
t
h
e
 
r
e
c
e
i
p
t
 
w
h
e
r
e
o
f
 
i
s
 
h
e
r
e
b
y
 
a
c
k
n
o
w
l
e
d
g
e
d
,
 
d
o
 
h
e
r
e
b
y
 
i
v
e
 
a
n
d
 
g
r
a
n
t
 
u
n
t
o


t
h
e
 
s
a
i
d
 
T
O
W
N
 
O
F
 
N
O
R
T
H
 
P
R
O
V
I
D
E
N
C
E
,
 
i
t
s
 
s
u
c
c
e
s
s
o
r
s
 
a
n
d
 
a
s
s
i
g
n
s
,
 
h
e
 
r
i
g
h
t
 
t
o
 
c
o
n
-


s
t
r
u
c
t
,
 
m
a
i
n
t
a
i
n
,
 
a
n
d
 
r
e
p
a
i
r
 
a
 
s
e
w
e
r
 
o
r
 
s
e
w
e
r
s
 
o
f
 
s
u
c
h
 
a
 
size	


d
 
a
t
 
s
u
c
h
 
a
 
d
e
p
t
h


a
s
 
s
u
c
h
 
T
o
w
n
 
m
a
y
 
d
e
t
e
r
m
i
n
e
,
 
i
n
,
 
t
h
r
o
u
g
h
,
 
a
n
d
 
u
n
d
e
r
 
t
h
e
 
l
a
n
d
 
o
f
 
t
h
e
s
e
 
„
c
a
n
t
o
r
s
,
 
r
e
-


-7


c
o
r
d
e
d
 
o
n
 
A
s
s
e
s
s
o
r
s
 
P
l
a
t
 
#
1
4
 
a
s
 
L


o
t #


5
1
1
 s
u
b
s
t
a
n
t
i
a
l
l
y
 
i
n
 
t
h
e
 
1
 
c
a
t
i
o
n
 
s
h
o
w
n
 
b
y
 
t
h
e


d
o
t
t
e
d
 
l
i
n
e
 
a
n
d
 
d
e
f
i
n
e
d
 
b
y
 
t
h
e
 
l
e
t
t
e
r
s
 
A
 
R
 
C
 
o
n
 
t
h
e
 
a
c
c
o
m
p
a
n
y
i
n
 
p
l
a
n
 
e
n
t
i
t
l
e
d
,
 
"
T
o
w
n


o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
R
h
o
d
e
 
I
s
l
a
n
d
,
 
T
o
w
n
 
C
l
e
r
k
'
s
 
O
f
f
i
c
e
,
 
D
e
c
e
m
b
e
r
 
1
1
,
 
1
9
3
9
.
"


P
R
O
V
I
D
E
D
,
 
h
o
w
e
v
e
r
,
 
t
h
a
t
 
t
h
i
s
 
g
r
a
n
t
 
i
s
 
m
a
d
e
 
u
p
o
n
 
t
h
e
 
o
l
l
o
.
v
i
n
g
 
t
e
r
m
s
 
a
n
d


c
o
n
d
i
t
i
o
n
s
 
w
h
i
c
h
 
s
a
i
d
 
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
t
7
 
t
h
e
 
a
c
c
e
p
t
a
n


a
g
r
e
e
s
 
t
o
 
c
a
r
r
y
 
o
u
t
 
a
n
d
 
p
e
r
f
o
r
m
 
i
n
 
i
t
s
 
p
a
r
t
;
-


e
 
o
f
 
t
h
i
s
 
g
r
a
n
t
,







FIRGT:-
 
T
h
a
t
 
t
h
e
 
p
r
o
p
e
r
t
y
 
o
f
 
t
h
e
 Grantors, as shown on the .5foresaid 


plan,


s
h
a
l
l
 
b
e
 
l
e
f
t
,
 
a
f
t
e
r
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
s
u
c
h
 
p
r
o
p
o
s
e
d
 
s
e
w
e
r
 
o
r
 
s
e
v
e
r
s
 
i
n
 
a
s
 
g
o
o
d
 
c
o
n
d
i
t
i
o
n


a
s
 
i
t
 
e
x
i
s
t
e
d
 
p
r
e
v
i
o
u
s
 
t
o
 
b
e
i
n
g
 
e
n
t
e
r
e
d
 
u
p
o
n
	


t
h
e
 
s
a
i
d
 
l
v
•
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
s
a
t
-


i
s
f
a
c
t
o
r
y
 
t
o
 
t
h
e
 
G
r
a
n
t
o
r
s
.


SECOND:-That
 
t
h
e
 
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
b
y
 
i
t
s
 
a
g
e
n
t
s
 
a
n
d
 
s
e
r
v
a
n
t
s
,
 
a
n
d


o
f
f
i
c
e
r
s
 
a
n
d
 
e
m
p
l
o
y
e
e
s
,
 
s
h
a
l
l
 
h
a
v
e
 
t
h
e
 
r
i
g
h
t
 
t
o
 
e
n
t
e
r
 
a
t
 
a
l
l
 
r
e
a
s
o
n
a
b
l
e
 
t
i
m
e
s
-
 
u
p
o
n
 
s
a
i
d


p
r
e
m
i
s
e
s
 
w
i
t
h
 
s
u
c
h
 
t
o
o
l
s
,
 
t
e
a
m
s
,
 
a
n
d
 
o
t
h
e
r
 
e
,
I
p
i
i
a
n
c
e
s
 
a
s
 
m
a
y
 
h
e
 
n
e
c
e
a
s
a
r


,- 
t
o
 
r
e
p
a
i
r
,
 
r
e
-


b
u
i
l
d
,
 
a
n
d
 
i
n
s
p
e
c
t
 
s
a
i
d
 
s
e
w
e
r
 
o
r
 
e
e
d
e
r
s
.


THIhD:-It
 
i
s
 
h
e
r
e
b
y
 
a
g
r
e
e
d
 
b
e
t
;
;
e
e
n
 
t
h
e
 
p
a
r
t
i
e
s
 
h
e
r
e
t
o
 
a
n
d
 
t
n
e
i
r
 
.
r
e
s
p
e
c
t
i
v
e


h
e
i
r
s
,
 
e
x
e
c
u
t
o
r
s
,
.
 
a
d
m
i
n
i
s
t
r
a
t
o
r
s
,
 
s
u
c
c
e
s
s
o
r
s
 
a
n
d
 
a
s
s
i
g
n
s
 
t
h
a
t
 
t
h
e
 
g
r
a
n
t
o
r
s
 
a
n
d
 
t
h
e
i
r


e
x
e
c
u
t
o
r
s
,
 
a
d
m
i
n
i
s
t
r
a
t
o
r
s
 
a
n
d
 
a
s
s
i
g
n
s
 
m
a
y
 
c
o
n
s
t
r
u
c
t
 
a
 
b
u
i
l
d
i
n
g
 
o
v
e
r
 
s
a
i
d
 
s
e
w
e
r
 
l
i
n
e
 
t
o
 
b
e


s
o
 
c
o
n
s
t
r
u
c
t
e
d
 
h
o
w
e
v
e
r
 
s
o
 
t
h
a
t
 
t
h
e
r
e
 
s
h
a
l
l
 
b
e
 
n
o
 
w
e
i
g
h
t
 
o
n
 
s
a
i
d
 
s
e
•
e
r
 
l
i
n
e
 
a
n
d
 
s
o
 
a
s
 
n
o
t


t
o
 
i
n
t
e
r
f
e
r
e
 
w
i
t
h
 
r
e
a
s
o
n
a
b
l
e
 
i
n
s
p
e
c
t
i
o
n
 
t
h
r
o
u
g
h
 
m
a
n
h
o
l
e
s
.


T
O
 
H
A
V
E
 
A
N
D
 
T
O
 
H
O
L
D
 
t
h
e
 
s
a
m
e
 
e
i
t
h
 
a
l
l
 
t
h
e
 
p
r
o
f
i
t
s
,
 
d
r
i
v
i
l
e
g
e
s
 
a
n
d
 
a
p
p
u
r
t
e
n
a
n
c
e
s


t
h
e
r
e
o
f
 
o
r
 
t
h
e
r
e
u
n
t
o
 
a
p
p
e
r
t
a
i
n
i
n
g
 
u
n
t
o
 
a
n
d
 
t
o
 
t
h
e
 
u
s
e
 
o
f
 
t
h
e
 
s
a
i
d
 
T
o
r
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,


i
t
s
 
s
u
c
c
e
s
s
o
r
s
 
a
n
d
 
a
s
s
i
g
n
s
.


I
N
 
T
E
S
T
I
M
O
N
Y
 
W
H
E
R
E
O
F
,
 
w
e
 
h
a
v
e
 
h
e
r
e
u
n
t
o
 
s
e
t
 
o
u
r
 
h
a
n
d
s
 
a
n
d
 
s
e
a
l
s
 
t
h
i
s
 
Z
.
O
t
h
 
d
a
y
 
o
f


M
a
r
c
h
,
 
A
.
D
.
 
1
9
4
0
.


H
E
N
R
v
 
E
.
 
F
;
E
E
T
	


L.S.
Witness:


FaLLIAM L. CL.:.TiK	
L.S.


M
.
 
G
.
 
C
U
M
U
I
N
G
S


S
T
A
T
E
 
O
F
 
R
H
O
D
E
 
I
S
L
A
N
D
'


P
R
O
V
I
D
E
N
C
E
,
 
S
c
.


I
n
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
o
n
 
t
h
e
 
;


, e
t
h
 
d
a
y
 
o
f
 
M
a
r
c
h
 
A
.
D
.
 
1
9
4
0
,
 
b
e
f
o
r
e
 
m
e
 
p
e
r
s
o
n
a
l
l
y


a
p
p
e
a
r
e
d
 
t
h
e
 
a
b
o
v
e
 
n
a
m
e
d
 
H
e
n
r
y
 
2
,
 
S
w
e
e
t
,
 
a
n
d
 
W
i
l
l
i
a
m
 
L
.
 
C
l
a
r
k
 
t
o
 
m
e
 
1
c
n
o
m
i
 
a
n
d
 
k
n
o
w
n
 
b
y
 
m
e


-
t
o
 
*
e
e
 
t
h
e
 
p
e
r
s
o
n
 
e
x
e
c
u
t
i
n
g
 
t
h
e
 
a
f
o
r
e
z
o
i
n
g
 
t
n
e
t
r
a
m
e
n
t
 
a
n
d
 
a
c
'
e
n
w
l
e
d
g
e
d
 
t
h
e
 
s
a
m
e
 
e
x
e
c
u
t
e
d
 
b
y


t
h
e
m
 
t
o
 
b
e
 
t
h
e
i
r
 
f
r
e
e
 
a
c
t
 
a
n
d
 
d
e
e
d
.


M
O
R
T
I
M
E
R
 
G
.
 
C
U
M
A
T
N
O
E


A
p
p
r
o
v
e
d
 
a
s
.
t
o
 
f
o
r
m
:
 
(
5
2
.
2
0
 
z
x
t
a
m
p
s
)
 
N
o
t
a
r
y
 
P
u
b
l
i
c


J
O
H
N
 
A
.
 
N
O
T
T
E
,
 
J
R
.


T
o
w
n
 
s
o
l
i
c
i
t
o
r
	


i
h
e
 
w
i
t
h
i
n
 
d
e
s
c
r
i
p
t
i
o
n
 
i
s
 
s
a
t
i
s
f
a
c
t
o
r
y


t
o
 me:F


R
A
N
C
 
D
R
E
W
	


E
n
g
i
n
e
e
r


R
e
c
e
i
v
e
d
 
f
o
r
 
R
e
c
o
r
d
:
 
J
a
n
u
a
r
y
 
4
t
h
,
 
1
9
4
1
 
a
t
 
9
:
5
5
 
h..M.


Witness:
	


'


T
ow


o C
lerk


(
 
S
E
E
 
?
L
A
N
 
O
F
 
U
P
 
O
N
 
N
E
X
T
 
P
A
G
E
.
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.
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N
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N
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gft
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A
n
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C
0
4
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R
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E
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c
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q
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n
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A
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F
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V
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E
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C
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S
E


W
E


R
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O
M


M
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G
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N
S


N
O


W
IN


G
 P


R
o
P


o
S


e
 S


S
 w


E
A


 M
o
o
-
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C


A
L
E
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0
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E
C


 1
1
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5
3
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D
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A
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N
t3


Y
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W
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H
E


C
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E
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B
y
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p
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O
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y
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3
0
1


EASEMENT
 
D
E
E
D


K
N
O
W
 
A
L
L
 
M
E
N
 
B
Y
 
T
H
E
S
E
 
P
R
E
S
E
N
T
S
:


T
h
a
t
 
w
e
,
 
J
O
H
N
 
M
O
R
R
I
S
S
E
T
T
E
 
a
n
d
 
w
i
f
e
,
 
M
A
R
Y
 
M
O
R
R
I
S
S
E
T
T
E
,
 
h
e
r
e
i
n
a
f
t
e
r
 
c
a
l
l
e
d
 
t
h
e
 
G
r
a
n
t
o
r
s


e
f
 
t
h
e
 
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
i
n
 
t
h
e
 
C
o
u
n
t
y
 
o
f
 
P
r
o
v
i
d
e
n
c
e
 
a
n
d
 
S
t
a
t
e
 
o
f
 
R
h
o
d
e
 
I
s
l
a
n
d
,


i
n
 
c
o
n
s
i
d
e
r
a
t
i
o
n
 
o
f
 
t
h
e
 
s
u
m
 
o
f
 
(
$
1
.
0
0
)
 
O
n
e
 
D
o
l
l
a
r
,
 
p
a
i
d
 
b
y
 
t
h
e
 
T
O
W
N
 
O
F
 
N
O
R
T
H
 
P
R
O
V
I
D
E
N
C
E


:
a
 
m
u
n
i
c
i
p
a
l
 
c
o
r
p
o
r
a
t
i
o
n
 
c
r
e
a
t
e
d
 
u
n
d
e
r
 
t
h
e
 
l
a
w
s
 
o
f
 
t
h
e
 
S
t
a
t
e
 
o
f
 
R
h
o
d
e
 
I
s
l
a
n
d
,
•
-
e
n
d
 
l
o
c
a
t
e
d


a
n
 
t
h
e
 
C
o
u
n
t
y
 
o
f
 
P
r
o
v
i
d
e
n
c
e
 
t
h
e
r
e
i
n
,
 
t
h
e
 
r
e
c
e
i
p
t
 


-w
h
e
r
e
o
f
 
i
s
 
h
e
r
e
b
y
 
a
c
l
m
o
i
a
l
e
d
g
e
d
,
 
d
o


h
e
r
e
b
y
 
g
i
v
e
 
a
n
d
 
g
r
a
n
t
 
u
n
t
o
 
t
h
e
 
s
a
i
d
 
T
O
W
N
 
O
F
 
N
O
R
T
H
 
P
R
O
V
I
D
E
N
C
E
,
 
i
t
s
 
s
u
c
c
e
s
s
o
r
s
 
a
n
d
 
a
s
s
i
g
n
s


t
h
e
 
r
i
g
h
t
 
t
o
 
c
o
n
s
t
r
u
c
t
,
 
m
a
i
n
t
a
i
n
,
 
a
n
d
 
r
e
p
a
i
r
 
a
 
s
e
w
e
r
 
o
r
 
s
e
w
e
r
s
 
o
f
 
s
u
c
h
 
a
 
s
i
z
e
 
a
n
d
 
a
t
 
s
u
c
h


d
e
p
t
h
a
s
 
s
u
c
h
 
T
o
w
n
 
m
a
y
 
d
e
t
e
r
m
i
n
e
,
 
i
n
,
 
t
h
r
o
u
g
h
 
a
n
d
 
u
n
d
e
r
 
t
h
e
 
l
a
n
d
 
o
f
 
t
h
e
s
p
 
G
r
a
n
t
o
r
s
,


recuded on Assessors Plat il4 as Lot /;'.3
9
8
,
 
s
u
b
s
t
a
n
t
i
a
l
l
y
 
i
n
 
t
h
e
 
l
o
c
a
t
i
o
n
 
s
h
o
w
n
 
b
y
 
t
h
e


6
t
t
e
d
 
t
i
n
e
 
a
n
d
 
d
e
f
i
n
e
d
 
b
y
 
t
h
e
 
l
e
t
t
e
r
s
 
A
 
E
 
o
n
 
t
h
e
 
a
c
c
o
m
p
a
n
y
i
n
g
 
p
l
a
n
 
e
n
t
i
t
l
e
d
,
 
"
T
o
w
n
 
o
f


N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
R
h
o
d
e
 
I
s
l
a
n
d
,
 
T
o
w
n
 
C
l
e
r
k
l
s
 
O
f
f
i
c
e
 
J
a
n
u
a
r
y
 
6
,
 
1
9
3
9
.


PROVIDED, h
o
w
e
v
e
r
,
 
t
h
a
t
 
t
h
i
s
 
g
r
a
n
t
 
i
s
 
m
a
d
e
 
u
p
o
n
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
t
e
r
m
s
 
a
n
d
 
c
o
n
d
i
t
i
o
n
s


t
4
l
i
c
h
 
S
a
i
d
 
T
O
W
N
 
O
F
 
N
O
R
T
H
 
P
R
O
V
I
D
E
N
C
E
,
 
b
y
 
t
h
e
 
a
c
c
e
p
t
a
n
c
e
 
o
f
 
t
h
i
s
 
g
r
a
n
t
,
 
a
g
r
e
e
s
 
t
o
 
c
a
r
r
y


—, dut.and perform in its part:-
•	


'
F
I
R
E
T
:
 
T
h
a
t
 
t
h
e
 
p
r
o
p
e
r
t
y
 
o
f
 
t
h
e
 
G
r
a
n
t
o
r
s
 
a
s
 
s
h
o
w
n
 
o
n
 
t
h
e
 
a
f
o
r
e
s
a
i
d
 
p
l
a
n
,
 
s
h
a
l
l


l
i
e
 
l
e
f
t
,
 
a
f
t
e
r
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
s
u
c
h
 
p
r
o
p
o
s
e
d
 
s
e
w
e
r
 
o
r
 
s
e
w
e
r
s
 
i
n
 
a
s
 
g
o
o
d
 
c
o
n
d
i
t
i
o
n


,
W
3
 d
t
 
e
x
i
s
t
e
d
 
p
r
e
v
i
o
u
s
 
t
o
 
b
e
i
n
g
 
e
n
t
e
r
e
d
 
u
p
o
n
 
b
y
 
t
h
e
 
s
a
i
d
 
T
O
W
N
 
O
F
 
/
M
E
T
H
 
'
P
R
O
V
I
D
E
N
C
E
,


''s atisfactory to the Grantors.
SECOND: 


T
h
a
t
 
t
h
e
 
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
b
y
 
i
t
s
 
a
g
e
n
t
s
,
 
a
n
d
 
s
e
r
v
a
n
t
s
,
 
a
n
d


`
,
O
f
f
i
c
e
r
s
 
a
n
d
 
e
m
p
l
o
y
e
e
s
,
 
s
h
a
l
l
 
h
a
v
e
 
t
h
e
 
r
i
g
h
t
 
t
o
 
e
n
t
e
r
 
a
t
 
a
l
l
 
r
e
a
s
o
n
a
b
l
e
 
t
i
m
e
s
 
u
p
o
n


6pa
i
d
 
p
r
e
m
i
s
e
s
 
w
i
t
h
 
s
u
c
h
 
t
o
o
l
s
,
 
t
e
a
m
s
 
a
n
d
 
o
t
h
e
r
 
a
p
p
l
i
a
n
c
e
s
 
a
s
 
m
a
y
 
b
e
 
n
e
c
e
s
s
a
r
y
 
t
o


repair, rebuild and inspect said sewer or sewers.


T
O
 
H
A
V
E
 
A
N
D
 
T
O
 
H
O
L
D
 
t
h
e
 
s
a
m
e
 
w
i
t
h
 
a
l
l
 
t
h
e
 
p
r
o
f
i
t
s
,
 
p
r
i
v
i
l
e
g
e
s
 
a
n
d
 
a
p
p
u
r
t
e
n
a
n
c
e
s


4
r
e
o
f
 
o
r
 
t
h
e
r
e
u
n
t
o
 
a
p
p
e
r
t
a
i
n
i
n
g
 
u
n
t
o
 
a
n
d
 
t
o
 
t
h
e
 
u
s
e
 
o
f
 
t
h
e
 
s
a
i
d
 
T
o
w
n
 
o
f
 
N
o
r
t
h


rdvidence, its successors and assigns.


'
I
N
 
T
E
S
T
I
M
O
N
Y
 
W
H
E
R
E
O
F
,
 
w
e
 
h
a
v
e
 
h
e
r
e
u
n
t
o
 
s
e
t
 
o
u
r
 
h
a
n
d
s
 
a
n
d
 
s
e
a
l
s
 
t
h
i
s
 
2
n
d
 
d
a
y
 
o
f


`October, A.D. 1940.
Witness: 	


J
H
M
!
 
M
O
R
R
I
S
S
E
T
T
E
	


L.S.


M
.
 
G
.
 
C
u
m
m
i
n
g
s
	


M
A
R
Y
 
M
O
R
R
I
S
S
E
T
T
E
	


L.S


STATE.OF RHODE ISLAND


.PROVIDENCE, SC.


in N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
 
o
n
 
t
h
e
 
2
n
d
 
d
a
y
 
o
f
 
O
c
t
o
b
e
r
 
A
.
 
D
.
 
1
9
4
0
 
b
e
f
o
r
e
 
m
e
 
p
e
r
s
o
n
a
l
l
y


t 'a
p
p
e
a
r
e
d
 
t
h
e
 
a
b
o
v
e
 
n
a
m
e
d
 
J
O
H
N
 
M
O
R
B
I
S
S
E
T
T
Z
 
a
n
d
 
w
i
f
e
,
 
M
A
R
Y
 
M
O
R
R
I
S
S
E
T
T
E
,
 
t
o
 
m
e
 
k
n
o
w
n


--
a
P
d
i
k
n
o
w
n
 
b
y
 
m
e
 
t
o
 
b
e
 
t
h
e
 
p
e
r
s
o
n
 
e
x
e
c
u
t
i
n
g
 
t
h
e
 
a
f
o
r
e
g
o
i
n
g
 
i
n
s
t
r
u
m
e
n
t
,
 
a
n
d
 
a
c
k
n
o
w
-


e
4
e
d
 
t
h
e
 
s
a
m
e
 
e
x
e
c
u
t
e
d
 
b
y
 
t
h
e
m
 
t
o
 
b
e
 
t
h
e
i
r
 
f
r
e
e
 
a
c
t
 
a
n
d
 
d
e
e
d
.


M
O
R
T
I
M
E
R
 
G
.
 
C
U
M
M
I
N
G
S
,
 
N
o
t
a
r
y
 
P
u
b
l
i
c


roved as to form:
john A. Notte, Jr.
	


T
h
e
 
w
i
t
h
i
n
 
d
e
s
c
r
i
p
t
i
o
n
 
i
s
 
s
a
t
i
s
-


f
a
c
t
o
r
y
 
t
o
 
m
e
:


P
r
a
n
k
 
D
r
e
w
,
 
E
n
g
i
n
e
e
r


)
 
P
L
A
N
 
O
F
 
M
A
P
 
O
N
 
O
T
H
E
R
 
P
A
G
E
(







L
z
,„/ .z


,;7
6


7
t-.3


-9
7


9
.3


9
6


N
O


R
T


H
 P


R
O


Y
/D


E
N


C
E


, R
 /.


772 cut"	
' iz


ir
ie


(4
7
/2


 v
a
ry


 6
; /9


3
9


A
V


/e
.7


a
/c


v
e
.
i


i
i


A
rS


e
S


:rtle
"
S


`-71'3
9
8
	


tll
A


b
r-rio


-,se74 d 11 ,77g
oV
	


a


/5
-0


2
.s


e
c
r" <-5- e


w
e
, .6


(.5. 2
- P17E


ic r C
O


M
M


/S
S


/O
N


N
O


R
T


H
 P


R
o


v
iD


,E
7


v
c
E


, R
. 7


(lh
O


W
//7


8
 , 19


-
1  ()p


o
s
e
d
 L


icarer -
7`


(Y
ea/e	


(./cv,e
,zsry 6


 /..9
3
5


O
r Q


U
^a


 65/ 1
9
n
e C


h
e
c
k
e
d
 y


,4
,4,40/ -u


v
e
d


 C
.:4111. C


briso/75 Li7 .3;!


'R
e
c
e
iv


e
d
 fo


r R
e
c
o
rd


: O
c
to


b
e
r ic


•
th


, 1
9
4
0
 a


t 3
:4


6
 ?


A
A


.


W
itn


e
ss:


re.,44x, f







W
i
t
n
e
s
s
:
	


ARTHUR OUI iET
	


L.S 


J
o
h
n
 
A
.
 
N
o
t
t
e
,
 
J
r
.
	


MARY A. OUIMET L.S. 


S
T
A
T
E
 
O
F
 
R
H
O
D
E
 
I
S
L
A
N
D


P
R
O
V
I
D
E
N
C
E
,
 
S
C
.


w
e
	


our
IN


 T
E
S
T
I
M
O
N
Y
 
W
H
E
R
E
O
F
 
/
 
h
a
v
e
 
h
e
r
e
u
n
t
o
 
s
e
t
 
/
e
 
h
a
n
d
s
 
a
n
d
 
s
e
a
l
s
 
t
h
i
s


1
7
t
h
 
d
a
y
 
o
f 
 


S
E
W
E
R
 
E
A
S
E
M
E
N
T 


K
N
O
W
 
A
L
L
 
M
E
N
 
B
Y
 
T
H
E
S
E
 
P
R
E
S
E
N
T
S
:


a
n
d
 
M
A
R
Y
 
A
.
 
O
U
I
M
E
T


T
h
a
t
 
I
,
 
A
R
T
H
U
R
 
O
U
I
M
E
T
,
/
h
e
r
e
i
n
a
f
t
e
r
 
c
a
l
l
e
d
 
t
h
e
 
G
r
a
n
t
o
r
s
,
 
o
f
 
t
h
e
 
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,


t
h
e
 
C
o
u
n
t
y
 
o
f
 
P
r
o
v
i
d
e
n
c
e
,
 
a
n
d
 
S
t
a
t
e
 
o
f
 
R
h
o
d
e
 
I
s
l
a
n
d
,
 
i
n
 
c
o
n
s
i
d
e
r
a
t
i
o
n
 
o
f
 
t
h
e
 
s
u
m
 
o
f
 
ONE •


4
1
.
0
0
)
 
p
a
i
d
 
b
y
 
t
h
e
 
T
O
W
N
 
O
F
 
N
O
R
T
H
 
P
R
O
V
I
D
E
E
C
E
,
 
9
 municipal corporation created under the lal°


,,
o
f
 
t
h
e
 
S
t
a
t
e
 
o
f
 
R
h
o
d
e
 
I
s
l
a
n
d
,
 
a
n
d
 
l
o
c
a
t
e
d
 
i
n
 
t
h
e
 
C
o
u
n
t
y
 
o
f
 
P
r
o
v
i
d
e
n
c
e
 
t
h
e
r
e
i
n
,
 
t
h
e
 
r
e
c
e
i
p
t
.


::.e


w
h
e
r
e
o
f
 
i
s
 
h
e
r
e
b
y
 
a
c
k
n
o
w
l
e
d
g
e
d
,
 
d
o
 
h
e
r
e
b
y
 
g
i
v
e
,
 
a
n
d
 
g
r
a
n
t
 
u
n
t
o
 
t
h
e
 
s
a
i
d
 
T
O
W
N
 
O
F
 
N
O
R
T
H
 
P
R
O
.


V
I
D
E
N
C
E
,
 
i
t
s
 
s
u
c
c
e
s
s
o
r
s
 
a
n
d
 
a
s
s
i
g
n
s
,
 
t
h
e
 
r
i
g
h
t
 
t
o
 
c
o
n
s
t
r
u
c
t
,
 
m
a
i
n
t
a
i
n
,
 
e
n
d
 
r
e
p
a
i
r
 
a
 
s
e
w
e
r


o
r
 
s
e
w
e
r
s
 
o
f
 
s
u
c
h
 
a
 
s
i
z
e
 
a
n
d
 
a
t
 
s
u
c
h
 
a
.
 
d
e
p
t
h
 
a
s
 
s
u
c
h
 
T
o
r
n
 
m
a
y
 
d
e
t
e
r
m
i
n
e
,
 
i
n
,
 
t
h
r
o
u
g
h
 
a
n
d
 
,


c
these


u
n
d
e
r
 
t
h
e
 
l
a
n
d
 
o
f
	


T
r
a
n
t
o
i
n
 
r
e
c
o
r
d
e
d
 
o
n
 
A
s
s
e
s
s
O
r
s
 
P
l
a
t
 
n
4
 
a
s
 
L
o
t
 
f
'
,
V
)
Z
,
 
s
u
b
s
t
a
n
t
i
a
l
l
y


.


i
n
 
t
h
e
 
i
d
e
a
t
i
o
n
 
s
h
o
w
n
 
b
y
 
t
h
e
 
d
o
t
t
e
d
 
l
i
n
e
 
a
n
d
 
d
e
f
i
n
e
d
 
b
y
 
t
h
e
 
l
e
t
t
e
r
s
 
A
B
 
o
n
 
t
h
e
 
a
c
c
o
m
p
a
n
y
i
n
g


p
l
a
n
 
e
n
t
i
t
l
e
d
,
 
T
I
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
R
h
o
d
e
 
I
s
l
a
n
d
,
 
T
o
w
n
 
C
l
e
r
k
'
s
 
O
f
f
i
c
e
,
 
J
a
n
u
a
r
y
 
6
,
 
1
9


P
R
O
V
I
D
E
D
,
 
h
o
w
e
v
e
r
,
 
t
h
a
t
 
t
h
i
s
 
g
r
a
n
t
 
i
s
 
m
a
d
e
 
u
p
o
n
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
t
e
r
m
s
 
a
n
d
 
c
o
n
d
i
t
i
o
n
s
 


i
•
h


s
a
i
d
 
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
b
y
 
t
h
e
 
a
c
c
e
p
t
a
n
c
e
 
o
f
 
t
h
i
&
 
g
r
a
n
t
,
 
a
g
r
e
e
s
 
t
o
 
c
a
r
r
y
 
o
u
t
 
a
n
d
 
p
e


f
o
r
m
 
i
n
 
i
t
s
 
p
a
s
t
:
-


FIRST:-7 
T
h
a
t
 
t
h
e
 
p
r
o
p
e
r
t
y
 
o
f
 
t
h
e
 
G
r
a
n
t
o
r
s
a
s
 
s
h
o
w
n
 
o
n
 
t
h
e
 
a
f
o
r
e
s
a
i
d
 
p
l
a
n
,
 
s
h
a
l
l
 
b
e
 
l
e
f


a
f
t
e
r
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
s
u
c
h
 
p
r
o
p
o
s
e
d
 
s
e
w
e
r
 
o
r
 
s
e
w
e
r
s
 
i
n
 
a
s
 
g
o
o
d
 
c
o
n
d
i
t
i
o
n
 
a
s
 
i
t
 
e
x
i
s
t
e
d
;


p
r
e
v
i
o
u
s
 
t
o
 
b
e
i
n
g
 
e
n
t
e
r
e
d
 
u
p
o
n
 
b
y
 
t
h
e
 
s
a
i
d
 
T
o
r
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
s
a
t
i
s
f
a
c
t
o
r
y
 
t
o
 
t
h
e


G
r
a
n
t
o
r
.


SECOND:-
 
T
h
a
t
 
t
h
e
 
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
 
b
y
 
i
t
s
 
a
g
e
n
t
s
 
a
n
d
 
s
e
r
v
a
n
t
s
,
 
a
n
d
 
o
f
f
i
c
e
r
s


e
m
p
l
o
y
e
e
s
,
 
s
h
a
l
l
 
h
a
v
e
 
t
h
e
 
r
i
g
h
t
 
t
o
 
e
n
t
e
r
 
a
t
 
2
1
1
 
r
e
a
s
o
n
a
b
l
e
 
t
i
m
e
s
 
u
p
o
n
 
s
a
i
d
 
p
r
e
m
i
s
e
s
 
w
i
t
h
 
S
0


t
o
o
l
s
,
 
t
e
a
m
s
,
 
a
n
d
 
o
t
h
e
r
 
a
p
p
l
i
a
n
c
e
s
 
a
s
 
m
a
y
 
b
e
 
n
e
c
e
s
s
a
r
y
 
t
o
 
r
e
p
a
i
r
,
 
r
e
b
u
i
l
d
 
a
n
d
 
i
n
s
p
e
c
t
 
s
a
i
c
i


T
O
 
H
O
E
 
A
N
D
 
T
O
 
H
O
L
D
 
t
h
e
 
s
a
m
e
 
w
i
t
h
 
a
l
l
 
t
h
e
 
p
r
o
f
i
t
s
,
 
p
r
i
v
i
l
e
g
e
s
 
a
n
d
 
a
p
p
u
r
t
e
n
a
n
c
e
s
 
t
h
e
r
e


o
r
 
t
h
e
r
e
u
n
t
o
 
a
p
p
e
r
t
a
i
n
i
n
g
 
u
n
t
o
 
a
n
d
 
t
o
 
t
h
e
 
u
s
e
 
o
f
 
t
h
e
 
s
a
i
d
 
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
i
t
s


•
s
u
c
c
e
s
s
o
r
s
 
a
n
d
 
a
s
s
i
g
n
s
	


1
January, 1


s
e
w
e
r
 
o
r
 
s
e
w
e
r
s
.


ttit


I
n
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
o
n
 
t
h
e
 
1
7
t
h
 
d
a
y
 
o
f
 
J
a
n
u
a
r
y
,
 
A
.
D
I
.
 
1
?
.
O
,
 
b
e
f
o
r
e
 
m
e
 
p
e
r
s
d


a
n
d
 
M
A
R
Y
 
A
.
 
O
U
I
M
E
T


a
p
p
e
a
r
e
d
 
t
h
e
 
a
b
o
v
e
 
n
a
m
e
d
,
 
A
R
T
H
U
R
 
O
U
I
M
E
T
,
/
t
o
 
m
e
 
k
n
o
n
 
a
n
d
 
k
n
o
w
n
 
b
y
 
m
e
,
 
t
o
 
h
e
 
t
h
e
 
r
‘
e
r
s
o
n
s
e
x
e
c


.
theit	


their
t
h
e
 
a
f
o
r
e
g
o
i
n
g
 
i
n
s
t
r
u
m
e
n
t
 
a
n
d
 
a
c
k
n
o
w
l
e
d
g
e
d
 
t
h
e
 
s
a
m
e
 
.
7
e
c
u
t
e
d
 
b
y
 
/
 
.
 
t
o
 
h
e
 
V
e
 
f
r
e
e
 
a
c
t
 
a
n
d


110BMITRIG.
 CryliNGs.


N
o
t
e
y
 
P


.9blic


I
Sc


A
p
p
r
o
v
e
d
 
a
s
 
t
o
 
f
o
r
m
:


JOHN A. NOTTE, JR. 
T
o
w
n
 
S
o
l
i
c
i
t
o
r


1
T
h
e
 
w
i
t
h
i
n
 
d
e
s
c
r
i
p
t
i
o
n
 
i
s
 
s
a
t
i
s
f
a
c
t


t
o
 
m
e
:
 
1


FRANK DR2W
 
 
	


;s
T
o
w
n
 
E
n
g
i
n
e
e
r







S
a
i
d
 
l
o
t
 
b
o
u
n
d
s
 
w
e
s
t
e
r
l
y
 
o
n
 
s
a
i
d
 
L
o
o
k
o
u
t
 
A
v
e
n
u
e
 
f
o
r
t
y
 
4
0
)
 
f
e
e
t
,


n
o
r
t
h
e
r
l
y
 
o
n
 
l
a
n
d
 
n
o
w
 
o
r
 
f
o
r
m
e
r
l
y
 
o
f
 
J
u
l
i
a
 
L
e
v
i
n
s
o
n
/
e
i
g
h
t
y
 
(
S
O
)


f
e
e
t
,
 
e
a
s
t
e
r
l
y
 
o
n
 
l
e
n
d
 
n
o
w
 
o
r
 
f
o
r
m
e
r
l
y
 
o
f
 
J
a
m
e
s
/
P
.
 
C
a
l
l
a
n
 
f
o
r
t
y
 
(
4
0
)


f
e
e
t
 
a
n
d
 
s
o
u
t
h
e
r
l
y
 
o
n
 
l
a
n
d
 
n
o
w
 
o
r
 
f
o
r
m
e
r
l
y
 
9
/
C
a
r
l
 
A
n
d
e
r
s
o
n
 
e
i
g
h
t
y
 
(
S
O
)


f
e
e
t
;
 
b
e
i
n
g
 
d
e
s
i
g
n
a
t
e
d
 
a
s
 
l
o
t
 
1
1
2
 
o
n
e
 
h
v
•
d
r
e
d
 
t
w
e
l
v
e
)
 
o
n
 
A
s
s
e
s
s
o
r
s
'


Plat 17.


i /
S
a
i
d
 
p
r
e
m
i
s
e
s
 
a
r
e
 
c
o
n
v
e
y
e
d
 
s
u
b
j
e
c
t
 
t
o
 
r
e
s
t
r
i
c
t
i
o
n
s
 
o
f
 
r
e
c
o
r
d
.


I
,
 
s
a
i
d
 
W
a
l
t
e
r
 
W
.
 
A
n
d
e
r
s
o
n
,
 
c
o
v
e
n
a
n
t
 
t
h
a
t
 
I
 
a
m
 
r
e
m
a
r
r
i
e
d
.


W
I
T
N
E
S
S
 
m
y
 
h
a
n
d
 
t
h
i
s
 
2
1
s
t
 
d
a
y
 
o
f
 
F
e
b
r
u
a
r
y
,
 
i
9
3
.
9
.


I
n
 
p
r
e
s
e
n
c
e
 
o
f
:


P
h
i
l
i
p
 
A
.
 
G
o
r
y


PALTER W. Al:DERSON
	


L.S


(505 stamp)


S
T
A
T
E
 
O
F
 
R
H
O
D
E
 
I
S
L
A
N
D


i 	
C
O
U
N
T
Y
 
O
F
 
P
R
O
V
I
D
E
N
C
E


I
n
 
P
r
o
v
i
d
e
n
c
e
 
o
n
 
t
i
e
 
2
1
s
t
 
d
a
y
 
o
f
 
F
e
b
r
u
a
r
y
,
 
1
9
3
9
,
 
b
e
f
o
r
e
 
m
e
 
p
e
r
s
o
n
a
l
l
y
 
a
p
p
e
a
r
e
d


W
a
l
t
e
r
 
W
.
 
A
n
d
e
r
s
o
n
,
 
t
o
 
m


an 	/


k
n
o
w
n
 
a
n
d
 
k
n
o
w
n
 
b
y
 
m
e
 
t
o
 
b
e
 
t
h
e
 
p
a
r
t
y
 
e
x
e
c
u
t
i
n
g
 
t
h
e
 
f
o
r
e
g
o
i
n
g


P
instrument and he ac 


7


 
I
l
e
d
g
e
d
 
s
a
i
d
 
i
n
s
t
r
u
m
e
n
t
 
b
y
 
h
i
m
 
e
x
e
c
u
t
e
d
 
t
o
 
b
e
 
h
i
s
 
f
r
e
e
 
a
c
t
 
a
n
d
 
d
e
e
d
.


R
e
c
e
i
v
e
d
 
f
o
r
 
-
c
o
r
d
:
 
F
e
b
r
u
a
r
y
 
2
3
,
 
1
9
3
9
 
a
t
 
9
:
2
0
 
A
.
M


.


W
i
t
n
e
s
s
:


T
ow


n G
lm


r• S
E
W
E
R
 
E
A
S
E
M
E
N
T 


K
N
O
W
 
A
L
L
 
M
E
N
 
B
i
 
T
H
E
S
E
 
P
F
a
E
N
T
b
.


a
n
d
 
M
A
R
Y
 
A
.
 
O
U
I
M
E
T


T
h
a
t
 
I
,
 
A
R
T
H
U
R
 
0
1
7
I
M
E
T
/
 
h
e
r
e
i
n
a
f
t
e
r
 
c
a
l
l
e
d
 
t
h
e
 
G
r
a
n
t
o
r
s
,
 
o
f
 
t
h
e
 
T
o
m
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
i


i


t
h
e
 
C
o
u
n
t
y
 
o
f
 
P
r
o
v
i
d
e
n
c
e
 
a
n
d
 
S
t
a
t
e
 
o
f
 
R
h
o
d
e
 
I
s
l
a
n
d
,
 
i
n
 
c
o
n
s
i
d
e
r
a
t
i
o
n
 
o
f
 
t
h
e
 
s
u
m
 
o
f
 
O
N
E


(
$
1
.
0
0
)
 
D
o
l
l
a
r
,
 
p
a
i
d
 
b
y
 
t
h
e
 
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
a
 
m
u
n
i
c
i
p
a
l
 
c
o
r
p
o
r
a
t
i
o
n
 
c
r
e
a
t
e
d
 
u
n
d


t
h
e
 
l
a
w
s
 
o
f
 
t
h
e
 
S
t
a
t
e
 
o
f
 
R
h
o
d
e
 
I
s
l
a
n
d
,
 
a
n
d
 
l
o
c
a
t
e
d
 
i
n
 
t
h
e
 
C
o
u
n
t
y
 
o
f
 
P
r
o
v
i
d
e
n
c
e
 
t
h
e
r
e
i
n
,


r
e
c
e
i
p
t
 
w
h
e
r
e
o
f
 
i
s
 
h
e
r
e
b
y
 
a
c
k
n
o
w
l
e
d
g
e
d
,
 
d
o
 
h
e
r
e
b
y
 
g
i
v
e
 
a
n
d
 
g
r
a
n
t
 
u
n
t
o
 
t
h
e
 
s
a
i
d
 
T
O
W
N
 
O
F
 
N
C
)


P
R
O
V
I
D
E
N
C
E
,
 
i
t
s
 
s
u
c
c
e
s
s
o
r
s
 
a
n
d
 
a
s
s
i
g
n
s
,
 
t
h
e
 
r
i
g
h
t
 
t
o
 
c
o
n
s
t
r
u
c
t
,
 
m
a
i
n
t
a
i
n
,
 
a
n
d
 
r
e
p
a
i
r
 
a
 
s
e


o
r
 
s
e
w
e
r
s
 
o
f
 
s
u
c
h
 
s
i
z
e
 
a
n
d
 
a
t
 
s
u
c
h
 
a
.
 
d
e
p
t
h
 
a
s
 
s
u
c
h
 
T
o
w
n
 
m
a
y
 
d
e
t
e
r
m
i
n
e
,
 
i
n
,
 
t
h
r
o
u
g
h
 
a
n
d
 
u
m


t
h
e
 
l
a
n
d
 
o
f
t
h
l
e
S
e
 
G
r
a
n
t
o
r
s
 
r
e
c
o
r
d
e
d
 
o
n
 
A
s
s
e
s
s
o
r
s
 
P
l
a
t
 
#
1
4
 
a
s
 
L
o
t
 
0
3
3
 
s
u
b
s
t
a
n
t
i
a
l
l
y
 
i
n
 
t
h
e


l
o
c
a
t
i
o
n
 
s
h
o
w
n
 
b
y
 
t
h
e
 
d
o
t
t
e
d
 
l
i
n
e
 
a
n
d
 
d
e
f
i
n
e
d
 
b
y
 
t
h
e
 
l
e
t
t
e
r
s
 
A
B
 
o
n
 
t
h
e
 
a
c
c
o
m
p
a
n
y
i
n
g
 
p
l
a
n


entitled, '
, T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
R
h
o
d
e
 
I
s
l
a
n
d
,
 
T
o
w
n
 
C
l
e
r
k
'
s
 
O
f
f
i
c
e
,
 
J
a
n
u
a
r
y
 
6
,
 
1
9
3
9
.
.


P
R
O
V
I
D
E
D
,
 
h
o
w
e
v
e
r
,
 
t
h
a
t
 
t
h
i
s
 
g
r
a
n
t
 
i
s
 
m
a
d
e
 
u
p
o
n
.
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
t
e
r
m
s
 
a
n
d
 
c
o
n
d
i
t
i
o
n
s
,


w
h
i
c
h
 
s
a
i
d
 
T
o
w
n
 
o
f
 
N
o


. r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
b
y
 
t
h
e
 
a
c
c
e
p
t
a
n
c
e
 
o
f
 
t
h
i
s
 
G
r
a
n
t
,
 
a
g
r
e
e
s
 
t
o
 
c
a
r
r
y
 
o
u
t


a
n
d
 
p
e
r
f
o
r
m
 
i
n
 
i
t
s
 
p
a
r
t
:
-


F
I
R
S
T
:
-
 
T
h
a
t
 
t
h
e
 
p
r
o
p
e
r
t
y
 
o
f
 
t
h
e
 
G
r
e
n
t
o
r
s
e
s
 
s
h
o
w
n
 
o
n
 
t
h
e
 
a
f
o
r
e
s
a
i
d
 
p
l
a
n
,
 
s
h
a
l
l
 
b
e
 
l
e


a
f
t
e
r
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
s
u
c
h
 
p
r
o
p
o
s
e
d
 
s
e
w
e
r
 
o
r
 
s
e
w
e
r
s
 
i
n
 
a
s
 
g
o
o
d
 
c
o
n
d
i
t
i
o
n
 
a
s
 
i
t
 
e
x
i
s
t
e


p
r
e
v
i
o
u
s
 
t
o
 
b
e
i
n
g
 
e
n
t
e
r
e
d
 
u
p
o
n
 
b
y
 
t
h
e
 
s
a
i
d
 
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
s
a
t
i
s
f
a
c
t
o
r
y
 
t
o
 
t
h
e


G
r
a
n
t
o
r
s


P
H
I
L
I
P
 
A
.
 
G
O
R
Y


N
o
t
a
r
y
 
e
u
b
l
i
c


n
•'•


•


!.;


rc;,1







SECOND:  
T
h
a
t
 
t
h
e
 
T
o
	


c
f
 N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
b
y
 
i
t
s
 
a
g
e
n
t
s
 
a
n
d
 
s
e
r
v
a
n
t
s
,
 
a
n
d
 
o
f
f
i
c
e
r
s


d
 e
m
p
l
o
y
e
e
s
,
 
s
h
a
l
l
 
h
a
v
e
 
t
h
lff 
r
i
g
h
t
 
t
o
 
e
n
t
e
r
 
a
t
 
a
l
l
 
r
e
a
s
o
n
a
b
l
e
 
t
i
m
e
s
 
u
p
o
n
 
s
a
i
d
 
p
r
e
m
i
s
e
s


t
h
 
s
u
c
h
 
t
o
o
l
s
,
 
t
e
a
m
s
,
 
a
n
d
 
o
t
h
e
r
 
a
p
p
l
i
a
n
c
e
s
 
a
s
 
m
a
y
 
b
e
 
n
e
c
e
s
s
a
r
y
 
t
o
 
r
e
p
a
i
r
,
 
r
e
b
u
i
l
d
 
a
n
d


Spect said sewer or sewers


T
O
 
H
A
V
E
 
A
N
D
 
T
O
 
H
O
L
D
 
t
h
e


'`1] or thereunto appertaining


)•!.)ccessors and assigns.
r!.'J


s
a
m
e
 
w
i
t
h
 
a
l
l
 
t
h
e
 
p
r
o
f
i
t
s
,
 
p
r
i
v
i
l
e
g
e
s
 
a
n
d
 
a
p
p
u
r
t
e
n
a
n
c
e
s
 
t
h
e
r
e
-


u
n
t
o
 
a
n
d
 
t
o
 
t
h
e
 
u
s
e
 
o
f
 
t
h
e
 
s
a
i
d
 
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
i
t
s


I
N
 
T
E
S
T
I
M
O
N
Y
 
W
H
E
R
E
O
F
,


we 	
our


h
a
v
e
 
h
e
r
e
u
n
t
o
 
s
e
t
 
/
 
h
a
n
d
s
 
a
n
d
 
s
e
a
l
s
t
h
i
s
 
1
7
t
h
 
d
a
y
 
o
f
 
J
a
n
u
a
r
y
,


tness:'John A. Notte, Jr.
=
H
U
E
 
O
U
I
M
E
T
	


L.S


MARY A. OUIMET
	


L.S. 


ATE CF RHODE ISLAND


OVIDENCE, SC.


I
n
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,


o
n
 
t
h
e
 
1
7
t
h
 
d
a
y
 
o
f
 
J
a
n
u
a
r
y
,
 
A
.
D
.
 
1
9
3
9
,
 
b
e
f
o
r
e
 
m
e
 
p
e
r
s
o
n
a
l
l
y


a
n
d
 
M
A
R
Y
 
A
.
 
O
U
I
M
E
T


T
R
U
E
 
O
U
I
M
E
T
,
/
 
t
o
 
m
e
 
k
n
o
w
n
 
a
n
d
 
k
n
o
w
n
 
b
y
 
m
e
 
t
o
 
b
e
 
t
h
e
 
p
e
r
s
o
n
s
 
e
x
e
-


peered the


tang the aforegoing


and deed.


a
b
o
v
e
 
n
a
m
e
d
,
 
A
R


i
n
s
t
r
u
m
e
n
t


a
n
d
 
a
c
k
n
o
w
l
e
d
g
e
d
 
t
h
e
 
s
a
m
e
 
e
x
e
c
u
t
e
d
 
b
y
t
h
e
m
 
t
o
 
b
e
i
h
r
a
r
 
f
r
e
e


M
O
R
T
I
M
E
R
 
G
.
 
C
U
M
M
I
N
G
S


N
o
t
a
r
y
 
P
u
b
l
i
c


roved as to form:


!JOHN A. NOTTE, JR.
Town Solicitor


T
h
e
 
w
i
t
h
i
n
 
d
e
s
c
r
i
p
t
i
o
n
 
i
s


s
a
t
i
s
f
a
c
t
o
r
y
 
t
o
 
m
e
:


F
R
A
N
K
 
D
R
E
W


T
o
w
n
 
E
n
g
i
n
e
e
r


7
D


frY
/V


N
O


R
T


I-/ P
R


O
 Y


/D
E


N
C


 R


T
ow


n/ C
/et -Ir3' 0


7
9


ck
e


c
ia


ric
h


w
y


 6
; /9


3
3


¢
 o


{
-
d
o
s
e
d


-4
.5


se
,s,so


rz- P
/a


/


„L
c
/ "e


..3
3
5


0
e
/i/2


7
0
7
t


0
7- )°11


"
-
-


S
E
W
E
R
 
C
a
t
e
/
W
A
S
S
/
O
N


N
O


R
T


H
 M


O
W


D
E


N
C


E
, I? I.


jh
o
w


h
y
A


h
?
o
o
6
e
<


ljb
u
te


rA
W


S
C


 04T
 / q' 40


'  LA
W


 3(629329
a
n
a
9
 b


y
 g


).5
 C


h
e
ra


c
d
b
y
 4


-0


,4/30/-orea/4
,C
4
,
4
1
4
;
A
r
o
W
y
r
y


:
f
f
o
r
 R
e
c
o
r
d
:
 
F
e
b
r
u
a
r
y
 
2
8
t
h
,
 
1
9
3
9
 
a
t
 
1
2
:
0
7
 
P
.
M
.


zA
0-6E


2,t
T


ov..-n C
lerk







nt .


Witness:
( W


a
z
t ,e:


T
o
w


n
 C


lerk


5
7
 c .)(p/


S
E
W
E
R
 
E
A
S
E
M
E
N
T


•


/1-,14a/e


R
e
c
e
i
v
e
d
 
f
o
r
 
R
e
c
o
r
d
:
 
F
e
b
r
u
a
r
y
 
2
6
t
h
,
 
1
9
7
9
 
a
t
 
1
2
:
0
8
 
P
.
M
.


K
N
O
W
 
A
L
L
 
M
E
N
 
B
Y
 
T
H
E
S
E
 
P
R
E
S
E
N
T
S
:
	


L4.•


T
h
a
t
 
w
e
 
E
U
G
E
N
E
 
T
.
 
C
H
A
B
B
O
N
N
E
A
U
 
a
n
d
 
w
i
f
e
,
 
D
O
R
A
 
C
H
A
R
B
O
N
N
E
A
U
,
 
h
e
r
e
i
n
a
i
'
t
e
r
 
c
a
l
l
e
d
 


th
e
 Grantors;


t
h
e
 
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
i
n
 
t
h
e
 
C
o
u
n
t
y
 
o
f
 
P
r
o
v
i
d
e
n
c
e
 
a
n
d
 
S
t
a
t
o
 
o
f
 
R
h
o
d
e
 
I
s
l
a
n
d
,
 
i
n
 
d
o
r
i4
;
q


s
i
d
e
r
a
t
i
o
n
 
o
f
 
t
h
e
 
s
u
m
 
o
f
 
O
n
e
 
(
4
1
.
0
0
)
 
D
o
l
l
a
r
,
 
p
a
i
d
 
b
y
 
t
h
e
 
T
O
W
N
 
C
F
 
F
C
F
T
F
.
 
P
R
O
V
I
D
E
M
E
,
 
a
 
m
u
n
i
t
f


p
a
l
 
c
o
r
p
o
r
a
t
i
o
n
 
c
r
e
a
t
e
d
 
u
n
d
e
r
 
t
h
e
 
l
a
m
s
 
o
f
 
t
h
e
 
S
t
a
t
e
 
o
f
 
F
h
o
d
e
 
I
s
l
a
n
d
,
 
a
n
d
 
l
o
c
a
t
e
d
 
i
n
 
t
h
e
 
C
o
o
n


o
f
 
P
r
o
v
i
d
e
n
c
e
 
t
h
e
r
e
i
n
,
 
t
h
e
 
r
e
c
e
i
p
t
 
w
h
e
r
e
o
f
 
i
s
 
h
e
r
e
b
y
 
a
c
k
n
o
w
l
e
d
g
e
d
,
 
d
o
 
h
e
r
e
b
y
 
g
i
v
e
 
e
r
d
 
g
r
a
n
e


u
n
t
o
 
t
h
e
 
s
a
i
d
 
T
O
W
N
 
N
O
R
T
H
 
P
R
O
V
I
D
E
N
C
E
,
 
i
t
s
 
s
u
c
c
e
s
s
o
r
s
 
e
n
d
 
a
s
s
i
e
n
s
,
 
t
h
e
 
r
i
g
h
t
 
to.construcf


m
a
i
n
t
a
i
n
,
 
a
n
d
 
r
e
p
a
i
r
 
a
 
s
e
w
e
r
 
o
r
 
s
e
w
e
r
s
 
o
f
 
s
u
c
h
 
a
 
S
i
7
e
 
and at such a depth as such Town may:


A
e
t
e
r
n
l
i
n
e
•
,
 
i
n
,
 
t
h
r
o
u
g
h
 
a
n
d
 
u
n
d
e
r
 
t
h
e
 
l
a
n
d
 
o
f
 
t
h
i
r
 


- -;rr7.ntors, recorded. on Asf.,
.ssors Plat


s
'
L
o
t
 
#
3
6
5
 
S


-u
b
s
t
a
n
t
i
a
l
l
y
 
i
n
 
t
h
e
 
l
o
c
a
t
i
o
n
 
s
h
o
w
n
 
b
y
 
t
h
e
 
d
o
t
t
e
d
 
l
i
n
e
 
e
n
d
 
d
e
f
i
n
e
d
 
b
y
 
t
h
e
 
l
e
t
t
:


,,-•% 1







M
IM
	


A
	


u
_
A
e
y
-
	


1.6


X
r
s
c
s
i
s
a
,
s'AC


F;C
L.0


C
/5


0
,1


0
/7


/2
6


.0
4
, C


"
/"


'


2
,
 
.
4
,
7
e


3 7A- ‘5
d
. o


n
 
t
h
e
 
a
c
c
o
m
p
a
n
y
i
n
g
 
p
l
a
n
 
E
n
t
i
t
l
e
d
,
 
"
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
R
h
o
d
e
 
I
s
l
a
n
d
,
 
T
o
w
n
 
C
l
e
r
k
'
s


,-


'floe January 6, 1939.


P
R
O
V
I
D
E
D
,
 
h
o
w
e
v
e
r
,
 
t
h
a
t
 
t
h
i
s
 
g
r
a
n
t
 
i
s
 
m
a
d
e
 
u
p
o
n
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
t
e
r
m
s
 
a
n
d
 
c
o
n
d
i
t
i
o
n
s
,
 
w
h
i
c
h


i
d
 
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
 
b
y
 
t
h
e
 
a
c
c
e
p
t
a
n
c
e
 
o
f
 
t
h
i
s
 
g
r
a
n
t
,
 
a
g
r
e
e
s
 
t
o
 
c
a
r
r
y
 
o
u
t
 
a
n
d
 
p
e
r
f
o
r
m


its part:-


FIRST:  
T
h
a
t
 
t
h
e
 
o
r
o
p
e
r
t
y
 
o
f
 
t
h
e
 
G
r
a
n
t
o
r
s
 
a
s
 
s
h
o
w
n
 
o
n
 
t
h
e
 
a
f
o
r
e
s
a
i
d
 
p
l
a
n
,
 
s
h
a
l
l
 
b
e
 
l
e
f
t
,


t
e
r
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
s
u
c
h
 
p
r
o
p
o
s
e
d
 
s
e
w
e
r
 
o
r
 
s
e
w
e
r
s
 
i
n
 
a
s
 
g
o
o
d
 
c
o
n
d
i
t
i
o
n
 
a
s
 
i
t
 
e
x
i
s
t
e
d


e
v
i
o
u
s
 
t
o
 
b
e
i
n
g
 
e
n
t
e
r
e
d
 
u
p
o
n
 
b
y
 
t
h
e
 
s
a
i
d
 
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
s
a
t
i
s
f
a
c
t
o
r
y
 
t
o
 
t
h
e


antcrs.


SECOND: That the Town of 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
b
y
 
i
t
s
 
a
g
e
n
t
s
,
 
a
n
d
 
s
e
r
v
a
n
t
s
,
 
a
n
d
 
o
f
f
i
c
e
r
s


d employees, 
s
h
a
l
l
 have	


c 
r
i
g
h
t
 
t
o
 
e
n
t
e
r
 
a
t
 
a
l
l
 
r
e
a
s
o
n
a b
l
e
 
t
i
m
e
s
 
u
p
o
n
 
s
a
i
d
 
p
r
e
m
i
s
e
s
 
w
i
t
h


V
a
.
t
o
o
l
s
,
 
t
e
a
m
s
,
 
a
n
a
 
o
t
h
e
 
a
p
p
l
i
a
n
c
e
s
 
a
s
 
m
a
y
 
b
e
 
n
e
c
e
s
s
a
r
y
 
t
o
 
r
e
p
a
i
r
,
 
r
e
b
u
i
l
d
,
 
a
n
d
 
i
n
s
p
e
c
t


id s
e
w
e
r
 
or severs.


HAVE 
A
N
D
 T
O
 
H
O
L
D
 
t
h
e
 
s
a
m
 
w
i
t
h
 
a
l
l
 
t
h
e
 
p
r
o
f
i
t
s
,
 
p
r
i
v
i
l
e
g
e
s
 
a
n
d
 
a
p
p
u
r
t
e
n
a
n
c
e
s
 
t
h
e
r
e
o
f
 
o
r


ereunto appertaininz into 
a
n
d
 
t
o
 
t
h
e
 
u
s
e
 
o
Y
 
t
h
e
 
s
a
i
d
 
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
i
t
s
 
s
u
c
c
e
s
s
o
r
s


d assigns.
TESTUONY IthEREOF, we have 


h
e
r
e
u
n
t
o
 
s
e
t
 
o
u
r
 
h
a
n
d
s
 
a
n
d
 
s
e
a
l
s
 
t
h
i
s
 
2
4
t
h
 
d
a
y
 
o
f
 
J
a
n
u
a
r
y
,
 
A
.
D
.


E
U
G
E
N
E
 
J
.
 
C
H
A
R
B
O
N
N
E
A
U
	


L.S
D
O
R
A
 
C
H
A
R
B
O
N
N
E
A
U
	


L.S


TE O
F
 
R
H
O
D
E
 
I
S
L
A
N
D


I
n
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
o
n
 
t
h
e
 
2
4
t
h
 
d
a
y
 
o
f
 
J
a
n
u
a
r
y
,
 
A
.
D
.
 
1
9
3
9
 
b
e
f
o
r
e
 
m
e
 
p
e
r
-


ally a
p
p
e
a
r
e
d
 
t
h
e
 
a
b
o
v
e
 
n
a
m
e
d
 
E
U
G
E
N
E
 
J
.
 
CHAR


- BO
N
I
:
E
A
U
 
a
n
d
 
D
O
R
A
 
C
N
A
R
B
O
N
N
E
A
U
 
t
o
 
m
e
 
k
n
o
w
n
 
a
n
d


i
n
 
b
y
 
m
e
 
t
o
 
h
e
 
t
h
e
 
p
e
r
s
o
n
 
e
x
e
c
u
t
i
n
g
 
t
h
e
 
a
f
o
r
e
g
o
i
n
g
 
i
n
s
t
r
u
m
e
n
t
 
a
n
d
 
a
c
k
n
o
w
l
e
d
g
e
d
 
t
h
e
 
s
a
m
e
 
e
x
e
-


ea b
y
 
t
h
e
m
 
t
o
 
b
e
 
t
h
e
i
r
 
f
r
e
e
 
a
c
t
 
a
n
d
 
d
e
e
d
.
	


MORTIMER G. CUMMINGS 
N
o
t
a
r
y
 
P
u
b
l
i
c


Witness:J
o
h
n
 
A
.
 
N
c
t
t
e
,
 
J
r
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A
p
p
r
o
v
e
d
 
a
s
 
t
o
 
f
o
r
m
:
 
J
O
H
N
 
A
.
 
N
O
T
T
E
,
 JR.


T
o
w
n
 
S
o
l
i
c
i
t
o
r


T
h
e
 
w
i
t
h
i
n
 
d
e
s
c
r
i
p
t
i
o
n
 
i
s
 
s
a
t
i
s
f
a
c
t
o
r
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F
R
A
N
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D
R
E
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T
o
w
n
 
E
n
g
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e
e
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 .ITNESS our hands this first day of October, 1940.


:•Witness:
Florence Benjamin


O
V
I
L
A
 
N
A
D
E
A
U


A
D
E
L
I
N
A
 
N
A
D
E
A
U


.(.55 Stamps)


0
t
i
T
E
 
O
F
 
R
H
O
D
E
 
I
S
L
A
N
D
,
 
E
T
C
.
,


W
N
W
 
O
F
 
P
R
O
V
I
D
E
N
C
E


I
n
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
o
n
 
t
h
e
 
f
i
r
s
t
 
d
a
y
 
o
f
 
O
c
t
o
b
e
r
,
 
1
9
4
0


iefore me n  
p
e
r
s
o
n
a
l
l
y
 
a
p
p
e
a
r
e
d
 
O
v
i
l
a
 
N
a
d
e
a
u
 
a
n
d
 
w
i
f
e
,
 
A
d
e
l
i
n
a
 
N
a
d
e
a
u
 
t
o
 
m
e
 
k
n
o
w
n


a
n
d
 
k
n
o
w
n
 
b
y
 
m
e
 
t
o
 
b
e
 
t
h
e
 
p
a
r
t
i
e
s
 
e
x
e
c
u
t
i
n
g
 
t
h
e
 
f
o
r
e
g
o
i
n
g
 
i
n
s
t
r
u
m
e
n
t
,
 
a
n
d
 
t
h
e
y


h
a
v
e
 
a
c
k
n
o
w
l
e
d
g
e
d
 
s
a
i
d
 
i
n
s
t
r
u
m
e
n
t
,
 
b
y
 
t
h
e
m
 
e
x
e
c
u
t
e
d
 
t
o
 
b
e
 
t
h
e
i
r
 
f
r
e
e
 
a
c
t
 
a
n
d
 
d
e
e
d
.


N
O
R
M
A
N
 
I
.
 
T
U
R
N
E
R


N
o
t
a
r
y
 
P
u
b
l
i
c


e
c
e
i
y
e
d
 
f
o
r
 
R
e
c
o
r
d
:
 
O
c
t
o
b
e
r
 
1
6
t
h
,
 
1
9
4
0
 
a
t
 
3
:
0
0
 
P
.
M
.


itness:


'
a
V
a


ir4r2 :


C 


E
A
S
E
M
E
N
T
 
D
E
E
D
  
 
 
 
 
 
 


K
N
O
W
 
A
L
L
 
M
E
N
 
B
Y
 
T
H
E
S
E
 
P
R
E
S
E
N
T
S
:


l
h
a
t
 
w
e
,
 
J
O
H
N
 
M
O
R
R
I
S
S
E
T
T
E
 
a
n
d
 
w
i
f
e
,
 
M
A
R
Y
 
M
O
R
R
I
S
S
E
T
T
E
,
 
h
e
r
e
i
n
a
f
t
e
r
 
c
a
l
l
e
d
 
t
h
e
 
G
r
a
n
t
o
r
s
,


e
f
t
h
e
 
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
i
n
 
t
h
e
 
C
o
u
n
t
y
 
o
f
 
P
r
o
v
i
d
e
n
c
e
 
a
n
d
 
S
t
a
t
e
 
o
f
 
R
h
o
d
e
 
I
s
l
a
n
d
,


n c
o
n
s
i
d
e
r
a
t
i
o
n
 
o
f
 
t
h
e
 
s
u
m
 
o
f
 
O
n
e
 
(
$
1
.
0
0
)
 
D
o
l
l
a
r
,
 
p
a
i
d
 
b
y
 
t
h
e
 
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e


a
 
m
u
n
i
c
i
p
a
l
 
c
o
r
p
o
r
a
t
i
o
n
 
c
r
e
a
t
e
d
 
u
n
d
e
r
 
t
h
e
 
l
a
w
s
 
o
f
 
t
h
e
 
S
t
a
t
e
 
o
f
 
R
h
o
d
e
 
I
s
l
a
n
d
,
 
a
n
d
 
l
o
-


c
a
r
e
d
 
i
n
 
t
h
e
 
C
o
u
n
t
y
 
o
f
 
P
r
o
v
i
d
e
n
c
e
 
t
h
e
r
e
i
n
,
 
t
h
e
 
r
e
c
e
i
p
t
 
w
h
e
r
e
o
f
 
i
s
 
h
e
r
e
b
y
 
a
c
k
n
o
w
l
e
d
g
e
d


d
o
 
h
e
r
e
b
y
 
g
i
v
e
 
a
n
d
 
g
r
a
n
t
 
u
n
t
o
 
t
h
e
 
s
a
i
d
 
T
O
W
N
 
O
F
 
N
O
R
T
H
 
P
R
O
V
I
D
E
N
C
E
,
 
i
t
s
 
s
u
c
c
e
s
s
o
r
s
 
a
n
d


a
s
s
i
g
n
s
,
 
t
h
e
 
r
i
g
h
t
 
t
o
 
c
o
n
s
t
r
u
c
t
,
 
m
a
i
n
t
a
i
n
 
a
n
d
 
r
e
p
a
i
r
 
a
 
s
e
w
e
r
 
o
r
 
s
e
w
e
r
s
 
o
f
 
s
u
c
h
 
a


.
:
s
i
z
e
 
a
n
d
 
a
t
 
s
u
c
h
 
a
 
d
e
p
t
h
 
a
s
 
s
u
c
h
 
T
o
w
n
 
m
a
y
 
d
e
t
e
r
m
i
n
e
,
 
i
n
,
 
t
h
r
o
u
g
h
 
a
n
d
 
u
n
d
e
r
 
t
h
e
 
l
a
n
d


l
o
f
 
t
h
e
s
e
 
G
r
a
n
t
o
r
s
 
r
e
c
o
r
d
e
d
 
o
n
 
A
s
s
e
s
s
o
r
s
 
P
l
a
t
 
#
1
4
 
a
s
 
L
o
t
 
#
3
6
6
,
 
s
u
b
s
t
a
n
t
i
a
l
l
y
 
i
n
 
t
h
e


p
a
t
i
o
n
 
s
h
o
w
n
 
b
y
 
t
h
e
 
d
o
t
t
e
d
 
l
i
n
e
 
a
n
d
 
d
e
f
i
n
e
d
 
b
y
 
t
h
e
 
l
e
t
t
e
r
s
 
A
.
 
B
.
 
o
n
 
t
h
e
 
a
c
c
o
m
p
a
n
y
-


:
j
v
p
l
a
n
 
e
n
t
i
t
l
e
d
,
 
'
'
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
R
h
o
d
e
 
I
s
l
a
n
d
,
 
T
o
w
n
 
C
l
e
r
k
'


• 
O
f
f
i
c
e
,


1s
•


tivary 6, 1939.
.Y.!r: •
A
P
E
D
;
 
H
O
W
E
V
E
R
,
 
t
h
a
t
 
t
h
i
s
 
g
r
a
n
t
 
i
s
 
m
a
d
e
 
u
p
o
n
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
t
e
r
m
s
 
a
n
d
 
c
o
n
d
i
t
i
o
n
s


)31:at s
a
i
d
 
T
o
m
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
 
b
y
 
t
h
e
 
a
c
c
e
p
t
a
n
c
e
 
o
f
 
t
h
i
s
 
G
r
a
n
t
,
 
a
g
r
e
e
s
 
t
o
 
c
a
r
r
y


lzgirld p
e
r
f
o
r
m
 
i
n
 
i
t
s
 
p
a
r
t
:
-


T
h
a
t
 
t
h
e
 
p
r
o
p
e
r
t
y
 
o
f
 
t
h
e
 
G
r
a
n
t
o
r
s
 
a
s
 
s
h
o
w
n
 
o
n
 
t
h
e
 
a
f
o
r
e
s
a
i
d
 
p
l
a
n
,
 
s
h
a
l
l


.
e
f
t
,
 
a
f
t
e
r
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
s
u
c
h
 
p
r
o
p
o
s
e
d
 
s
e
w
e
r
 
o
r
 
s
e
w
e
r
s
 
i
n
 
a
s
 
g
o
o
d
 
c
o
n
d
i
-


p
a
 
a
s
 
i
t
 
e
x
i
s
t
e
d
 
p
r
e
v
i
o
u
s
 
t
o
 
b
e
i
n
g
 
e
n
t
e
r
e
d
 
u
p
o
n
 
b
y
 
t
h
e
 
s
a
i
d
 
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e


•
1 0
4
5
f
a
c
t
o
r
y
 
t
o
 
t
h
e
 
G
r
a
n
t
o
r
s
.


SECOND:  
T
h
a
t
 
t
h
e
 
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
b
y
 
i
t
s
 
a
g
e
n
t
s
,
 
a
n
d
 
s
e
r
v
a
n
t
s
 
a
n
d


f
i
c
e
r
a
 
a
n
d
 
e
m
p
l
o
y
e
e
s
,
 
s
h
a
l
l
 
h
a
v
e
 
t
h
e
 
r
i
g
h
t
 
t
o
 
e
n
t
e
r
 
a
t
 
a
l
l
 
r
e
a
s
o
n
a
b
l
e
 
t
i
m
e
s
 
u
p
o
n


s
i
i
(
•
p
r
e
m
i
s
e
s
 
w
i
t
h
 
s
u
c
h
 
t
o
o
l
s
,
 
t
e
a
m
s
,
 
a
n
d
 
o
t
h
e
r
 
a
p
p
l
i
a
n
c
e
s
 
a
s
 
m
a
y
 
b
e
 
n
e
c
e
s
s
a
r
y
 
t
o


ilN&,
- r
e
b
u
i
l
d
 
a
n
d
 
i
n
s
p
e
c
t
 
s
a
i
d
 
s
e
w
e
r
 
o
r
 
s
e
w
e
r
s
.
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N


T
O
 
H
A
V
E
 
A
N
D
 
T
O
 
H
O
L
D
 
t
h
e
 
s
a
m
e
 
w
i
t
h
 
a
l
l
 
t
h
e
 
p
r
o
f
i
t
s
,
 
p
r
i
v
i
l
e
g
e
s
 
a
n
d
 
a
p
p
u
r
t
e
n
a
n
c
e
s


t
h
e
r
e
o
f
 
o
r
 
t
h
e
r
e
u
n
t
o
 
a
p
p
e
r
t
a
i
n
i
n
g
 
u
n
t
o
 
a
n
d
 
t
o
 
t
h
e
 
u
s
e
 
o
f
 
t
h
e
 
s
a
i
d
 
T
o
w
n
 
o
f
 
N
o
r
t
h


P
r
o
v
i
d
e
n
c
e
,
 
i
t
s
 
s
u
c
c
e
s
s
o
r
s
 
e
n
d
 
a
s
s
i
g
n
s
.


I
N
 
T
E
S
T
I
M
O
N
Y
 
W
H
E
R
E
O
F
,
 
w
e
 
h
a
v
e
 
h
e
r
e
u
n
t
o
 
s
e
t
 
o
u
r
 
t


en
d
s
 
a
n
d
 
s
e
a
l
s
 
t
h
i
s
 
2
n
d
 
d
a
y
 
o
f


O
c
t
o
b
e
r
,
 
A
.
D
.
 
1
9
4
0
.


Witness:
	


J
H
A
N
 
M
O
R
R
I
S
S
E
T
T
E
	


L.S.


M
.
 
G
.
 
C
u
m
m
i
n
g
s
	


M
A
R
Y
 
M
O
R
B
I
S
S
E
T
T
E
	


L.S.


S
T
A
T
E
 
O
F
 
R
H
O
D
E
 
I
S
L
A
N
D
	


41
I
n
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
 
o
n
 
t
h
e
 
2
n
d
 
d
a
y
 
o
f
 
O
c
t
o
b
e
r
 
A
.
D
.
 
1
9
4
0
 
b
e
f
o
r
e
 
m
e


p
e
r
s
o
n
a
l
l
y
 
a
p
p
e
a
r
e
d
 
t
h
e
 
a
b
o
v
e
 
n
a
m
e
d
 
J
O
H
N
 
M
O
R
R
I
S
S
E
T
T
E
 
a
n
d
 
w
i
f
e
,
 
M
A
R
Y
 
M
O
R
R
I
S
S
E
T
T
E


t
o
 
m
e
 
k
n
o
w
n
 
a
n
d
 
k
n
o
w
n
 
b
y
 
m
e
 
t
o
 
b
e
 
t
h
e
 
p
e
r
s
o
n
s
 
e
x
e
c
u
t
i
n
g
 
t
h
e
 
a
f
o
r
e
g
o
i
n
g
 
i
n
s
t
r
u
m
e
n
t


a
n
d
 
a
c
k
n
o
w
l
e
d
g
e
d
 
t
h
e
 
s
a
m
e
 
e
x
e
c
u
t
e
d
 
b
y
 
t
h
e
m
 
t
o
 
b
e
 
t
h
e
i
r
 
f
r
e
e
 
a
c
t
 
a
n
d
 
d
e
e
d
.


M
O
R
T
I
M
E
R
 
G
.
 
C
U
M
M
I
N
G
S


N
o
t
a
r
y
 
P
u
b
l
i
c


PROVIDENCE, •SC.


A
p
p
r
o
v
e
d
 
a
s
 
t
o
 
f
o
r
m
:


J
o
h
n
 
A
.
 
N
o
t
t
e
 
J
r
.
,
 
T
o
w
n
 
S
o
l
i
c
i
t
o
r


T
h
e
 
w
i
t
h
i
n
 
d
e
s
c
r
i
p
t
i
o
n
 
i
s
 
s
a
t
i
s
-


f
a
c
t
o
r
y
 
t
o
 
m
e
:
 
F
r
a
n
k
 
D
r
e
w
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t
n
g
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n
i
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x
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a
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d
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a
t
 
1
2
:
0
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.Witness: 	
(.7


(
7
7114.A


4
6,,.


6
q
.
4
.
4
1
.
 
L
4
.
4


T
ovm
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lerk


K
N
O
W
 
A
L
L
 
M
E
N
 
B
Y
 
T
H
E
S
E
 
P
R
E
S
E
N
T
S
:


MMRY A.
.bat


,
 1
,
 
A
R
T
H
U
R
 
O
U
T
E
T
,
/
h
s
r
e
i
n
e
f
t
e
r
 
c
e
l
l
e
d
 
t
h
e
 
G
r
c
n
t
c
r
e
,
 
o
f
 
t
h
e
 
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
i
n


t
h
e
 
C
o
u
n
t
y
 
o
f
 
P
r
o
v
i
d
e
n
c
e
 
e
n
d
 
S
t
a
t
e
 
o
f
 
R
h
o
d
e
 
I
s
l
L
n
d
,
 
i
n
 
c
o
n
s
i
d
e
r
a
t
i
o
n
 
o
f
 
t
h
e
 
s
u
m
 
o
f
 
O
N
E


$
1
.
0
0
)
 
D
o
l
l
a
r
,
 
 
a
i
d
 
b
y
 
t
h
e
 
T
O
T
i
•
 
O
F
 
N
O
R
T
H
 
P
R
O
V
I
D
E
N
C
E
,
 
e
 
m
u
n
i
c
i
p
a
l
 
c
o
r
p
o
r
a
t
i
o
n
 
c
r
e
a
t
e
d
 
u
n
d
e
r


• t
h
e
 
l
a
w
s
 
o
f
 
t
h
e
 
S
t
a
t
e
 
o
f
 
R
h
o
d
e
 
I
s
l
a
n
d
,
 
e
n
d
 
l
o
c
a
t
e
d
 
i
n
 
t
h
e
 
C
o
u
n
t
y
 
o
f
 
P
r
o
v
i
d
e
n
c
e
 
t
h
e
r
e
i
n
,
 
t
h
e


, r
e
c
e
i
p
t
 
w
h
e
r
e
o
f
 
i
s
 
h
e
r
e
b
y
 
a
c
k
n
o
w
l
e
d
e
e
d
,
 
d
o
 
h
e
r
e
b
y
 
g
i
v
e
 
e
n
d
 
g
r
a
n
t
 
u
n
t
o
.
 
t
h
e
 
s
a
i
d
 
T
O
W
N
 
O
F
 
N
O
R
T
H


P
R
O
V
I
D
E
N
C
E
,
 
i
t
s
 
s
u
c
c
e
s
s
o
r
s
 
a
n
d
 
a
s
s
i
g
n
s
,
 
t
h
e
 
r
i
g
h
t
,
 
t
o
 
c
o
n
s
t
r
u
c
t
,
 
m
a
i
n
t
a
i
n
 
a
n
d
 
r
e
p
a
i
r
 
a
 
s
e
w
e
r


t
h
•
 
s
e
w
e
r
s
 
o
f
 
s
u
c
h
 
a
 
s
i
z
e
 
a
n
d
 
a
t
 
s
u
c
h
 
a
 
d
e
a
t
h
 
e
s
 
s
u
c
h
 
T
o
w
n
 
m
a
y
 
d
e
t
e
r
m
i
n
e
,
 
i
n
,
 
t
h
r
o
u
g
h
 
a
n
d
 
u
n
d
e
r


e,,sthe land of thEiseCrantors recorded on Isseesore Plat #7.4 as 
L


o
t #


3
3
4
 s
u
b
s
t
a
n
t
i
a
l
l
y
 
i
n
 
t
h
e


lo
c
a
t
i
o
n
 
s
h
o
w
n
 
b
y
 
t
h
e
 
d
o
t
t
e
d
 
l
i
n
e
 
a
n
d
 
d
e
f
i
n
e
d
 
b
y
 
t
h
e
 
l
e
t
t
e
r
s
 
A
B
 
o
n
 
t
h
e
 
a
c
c
o
m
p
a
n
y
i
n
g
 
p
l
a
n
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"Town 


of North Providence, Rhode Island, 'Town Clerk's Office, January 6, 19F.."


P
R
O
V
I
D
E
D
,
 
h
o
w
e
v
e
r
,
 
that 


this grant is rude upon the following terms and. conditions, whit;4r1
s
a
i
d
 
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
b
y
 
t
h
e
 
a
c
c
e
p
t
a
n
c
e
 
o
f
 
t
h
i
s
 
g
r
a
n
t
,
 
a
g
r
e
e
s
 
t
o
 
c
a
r
r
y
 
o
u
t
 
a
n
d


f
o
r
m
 
i
n
 
i
t
s
 
p
a
r
t
:
—


F
I
R
S
T
:
 
T
h
a
t
 
t
h
e
 
p
r
o
p
e
r
t
y
 
o
f
 
t
h
e
 
G
r
a
n
t
o
r
s
a
s
 
s
h
o
w
n
 
o
n
 
t
h
e
 
a
f
o
r
e
s
a
i
d
 
p
l
a
n
,
 
s
h
a
l
l
 
b
e
_


a
f
t
e
r
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
s
u
c
h
 
p
r
o
p
o
s
e
d
 
s
e
w
e
r
 
o
r
 
s
e
w
e
r
s
 
i
n
 
a
s
 
g
o
o
(
1
 
c
o
n
d
i
t
i
o
n
 
a
s
 
i
t
 
e
x
ist


v
i
o
u
s
 
t
o
 
b
e
i
n
g
 
e
n
t
e
r
e
d
 
u
p
o
n
 
b
y
 
t
h
e
 
s
a
i
d
 
T
o
w
n
 
o
f
 
N
o
r
t
h
 
P
r
o
v
i
d
e
n
c
e
,
 
s
a
t
i
s
f
a
c
t
o
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s


A
R
T
I
C
L
E
 
1
8
 
-
 
R
E
F
R
I
G
E
R
A
T
I
N
G
,
 
A
I
R
-
C
O
N
D
I
T
I
O
N
I
N
G
 
A
N
D


M
E
C
H
A
N
I
C
A
L
 
V
E
N
T
I
L
A
T
I
O
N
.
 


D
e
le


te
 S


E
C


. 
1
8
0
0
.2
 
-
 
P
e
r
m
i
t
s


A
R
T
I
C
L
E
 
2
0


R
e
n
u
m
b
e
r
 
S
E
C
.
 


1
9
2
0
,,
0
 -


 
R
e
p
e
a
l
e
r
 
C
l
a
u
s
e
 
t
o


S
E
C
.
 
2
0
0
0
.
1


R
e
n
u
m
b
e
r
 
S
E
C
.
 
1
9
4
.
0
 
-
 
P


ro
s
e
c
u


ti
o


n
 o


f 
E
x
i
s
t
i
n
g


V
io


la
ti


o
n


s
 t


o
S


E
C


. 
2


0
0


0
2


R
e
n
u
m
b
e
r
 
S
E
C
.
 
1
9
2
2


0 U
 
S
e
v
e
r
a
b
i
l
i
t
y
 
t
o


- 87
57
. 
2
0
0
0
:
5


R
e
n
u
m
b
e
r
 
S
E
C
.
 
1
9
2
3
0
 
-
 
V
a
l
i
d
i
t
y
 
o
f
 
E
x
i
s
t
i
n
g
 
B
u
i
l
d
i
n
g


P
e
r
m
i
t
s
 
to


S
E
C
.
 
2
0
0
0
.
4


R
e
n
u
m
b
e
r
 
S
E
C
.
 
1
9
2
4
.
0
 -
 E
ff
ec


ti
ff


e 
Da


te
 t


o
S
E
C
.
 
2
0
0
0
.
5


A
d
d
 
S
E
C
.
 
1
7
1
0
.
4
 -


A
d
d
 S


E
C


. 
1
7
1
8
.9


 -


A
d
d
 S


E
C


. 
1
7
2
0
.7
 -


A
d
d
 S


E
C


. 
1
7
2
9
.1


A
d
d
 S


E
C


. 
1
7
3
0
.0


 


Ad
d


A
dd
 
SS
EE
CC
I
 
117
7
33
:
:
:
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A
R
T
I
C
L
E
 
1
7
 
-
 
P
L
U
M
B
I
N
G
,
 
D
R
A
I
N
A
G
E
 
A
N
D
 
G
A
S
 
P
I
P
I
N
G
 


S
E
C
.
 
1
7
0
1
.
 
-
 
D
E
F
I
N
I
T
I
O
N
S
 


B
r
a
n
c
h
.
 
T
h
a
t
 
p
a
r
t
 
o
f
 
a
 
p
i
p
i
n
g
 
s
y
s
t
e
m
 
w
h
i
c
h
 
e
x
t
e
n
d
s
 
f
r
o
m
 
t
h
e
 
p
l
u
m
b
i
n
g


m
a
i
n
 
t
o
 
f
i
x
t
u
r
e
s
 
o
n
 
s
a
m
e
 
f
l
o
o
r
.


F
I
X
T
U
R
E
S
.
 
W
i
t
h
i
n
 
t
h
e
 
m
e
a
n
i
n
g
 
o
f
 
t
h
i
s
 
o
r
d
i
n
a
n
c
e
 
t
h
e
 
t
e
r
m
 
f
i
x
t
u
r
e
 
i
s


-
h
e
r
e
b
y
 
d
e
f
i
n
e
d
 
t
o
 
m
e
a
n
 
a
 
w
a
t
e
r
 
c
l
o
s
e
t
,
 
w
a
s
h
 
b
a
s
i
n
,
 
b
a
t
h
 
t
u
b
,
 
s
h
o
w
e
r
,


s
t
a
l
l
,
 
d
i
s
h
 
w
a
s
h
e
r
,
 
l
a
u
n
d
r
y
 
t
r
a
y
,
 
s
i
n
k
,
 
o
r
 
a
n
y
 
p
l
u
m
b
i
n
g
 
o
r
 
d
r
a
i
n
a
g
e


a
p
p
l
i
a
n
c
e
 
o
r
 
d
r
a
i
n
 
t
r
a
p
 
c
o
n
n
e
c
t
e
d
 
e
i
t
h
e
r
 
d
i
r
e
c
t
l
y
 
o
r
 
i
n
d
i
r
e
c
t
l
y
 
t
o
 
t
h
e


p
l
u
m
b
i
n
g
 
o
r
 
d
r
a
i
n
a
g
e
 
s
y
s
t
e
m
.
 
E
a
c
h
 
d
o
w
n
 
s
p
o
u
t
,
 
w
h
e
n
 
c
o
n
n
e
c
t
e
d
 
t
o


dr
ai


n,
 s


ha
ll
 c


ou
nt


 a
s 


on
e 


fi
xt


ur
e.


;


S
E
C
.
 
1
7
0
2
.
2
1
 
-
 
P
l
u
m
b
i
n
g
,
 
D
r
a
i
n
a
g
e
 
O
r
 
P
i
p
i
n
g
 
W
o
r
k
 
F
o
r
 
T
h
e
 
C
i
t
y
 
O
f


Pr
ov


id
en


ce
. 


B
e
f
o
r
e
 
a
n
y
 
p
l
a
n
s
 
o
r
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
 
f
o
r
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
,
 
a
d
d
i
t
i
o
n


t
o
 
o
r
 
m
o
d
i
f
i
c
a
t
i
o
n
 
o
f
 
a
n
y
 
p
l
u
m
b
i
n
g
 
o
r
 
d
r
a
i
n
a
g
e
 
w
o
r
k
 
i
n
 
a
n
y
 
b
u
i
l
d
i
n
g


o
r
 
s
t
r
u
c
t
u
r
e
 
b
e
l
o
n
g
i
n
g
 
t
o
 
t
h
e
 
C
i
t
y
 
o
f
 
P
r
o
v
i
d
e
n
c
e
 
a
r
e
 
o
f
f
e
r
e
d
 
f
o
r
 
b
i
d
s
,


s
a
i
d
 
p
l
a
n
s
 
a
n
d
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
 
s
h
a
l
l
 
b
e
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 
D
i
r
e
c
t
o
r
.


S
E
C
.
 
1
7
0
2
.
3
 
-
 
E
X
C
E
P
T
I
O
N
S
.
 
T
h
e
 
f
i
l
i
n
g
 
o
f
 
p
l
a
n
s
 
a
n
d
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s


s
h
a
l
l
 
n
o
t
 
b
e
 
r
e
q
u
i
r
e
d
 
f
o
r
 
m
i
n
o
r
 
r
e
p
a
i
r
s
 
a
s
 
d
e
f
i
n
e
d
 
i
n
 
S
e
c
t
i
o
n
 
1
7
0
0
.
2


o
f
 
t
h
i
s
 
a
r
t
i
c
l
e
 
o
r
 
t
h
e
 
i
n
s
t
a
l
l
a
t
i
o
n
 
o
r
 
a
l
t
e
r
a
t
i
o
n
 
of


 p
l
u
m
b
i
n
g
 
a
n
d


d
r
a
i
n
a
g
e
 
c
l
a
s
s
i
f
i
c
a
t
i
o
n
s
 
h
e
r
e
i
n
 
s
p
e
c
i
f
i
c
a
l
l
y
 
e
x
e
m
p
t
e
d
;
 
o
p
e
n
 
s
h
e
d
s


f
o
r
 
s
t
o
r
a
g
e
 
p
u
r
p
o
s
e
s
,
 
a
n
d
 
t
e
m
p
o
r
a
r
y
 
s
a
n
i
t
a
r
y
 
i
n
s
t
a
l
l
a
t
i
o
n
s
 
r
e
q
u
i
r
e
d


u
n
d
e
r
 
t
h
e
 
p
r
o
v
i
s
i
o
n
s
 
o
f
 
S
e
c
t
i
o
n
 
1
3
2
2
.
0
 
f
o
r
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
p
e
r
a
t
i
o
n
s
;


a
n
d
 
e
x
c
e
p
t
 
t
h
a
t
 
t
e
m
p
o
r
a
r
y
 
i
n
s
t
a
l
l
a
t
i
o
n
s
 
m
a
y
 
b
e
 
i
n
s
t
a
l
l
e
d
 
f
o
r
 
e
x
h
i
b
i
-


t
i
o
n
 
p
u
r
p
o
s
e
s
 
w
i
t
h
o
u
t
 
t
e
s
t
s
 
o
r
 
i
n
s
p
e
c
t
i
o
n
s
 
w
h
e
n
 
n
o
t
 
d
e
s
i
g
n
e
d
 
f
o
r


s
a
n
i
t
a
r
y
 
u
s
e
 
n
o
 
d
i
r
e
c
t
l
y
 
c
o
n
n
e
c
t
e
d
 
t
o
 
a
 
s
e
w
e
r
a
g
e
 
s
y
s
t
e
m
.
 
W
h
e
n


a
 
s
i
t
u
a
t
i
o
n
 
a
r
i
s
i
n
g
 
o
n
 
j
o
b
s
 
r
e
q
u
i
r
e
s
 
c
h
a
n
g
e
s
 
o
r
 
m
o
d
i
f
i
c
a
t
i
o
n
s
 
t
o


p
l
u
m
b
i
n
g
 
a
n
d
 
d
r
a
i
n
a
g
e
 
a
p
p
r
o
v
a
l
 
o
f
 
s
a
m
e
 
w
i
l
l
 
b
e
 
l
e
f
t
 
t
o
 
t
h
e
 
d
i
s
c
r
e
t
i
o
n


of
 t
he
 D
ir
ec


to
r.


SE
C.
 1
70
3.
22


  
- 
Dr
ai
ns
. 
 T
he
 b
ui
ld
in
g 
dr
ai
n 
an
d 
st
or
m 
dr
ai
n 
in
cl
ud


in
g


al
l,
 t
he
 p
ip


in
g 
to
 a
 h
ei
gh
t 
of
 f
iv
e 
(5
) 
fe
et
 a
bo
ve
 t
he
 h
ig
he
st
 p
oi


nt
o
f
 
t
h
e
 
b
u
i
l
d
i
n
g
 
d
r
a
i
n
 
t
o
 
a
 
p
o
i
n
t
 
t
h
r
e
e
 
(
3
)
 
f
e
e
t
 
o
u
t
s
i
d
e
 
f
o
u
n
d
a
t
i
o
n


w
a
l
l
,
 
e
x
c
e
p
t
 
t
h
a
t
 
t
h
e
 
e
x
p
o
s
e
d
 
c
o
n
n
e
c
t
i
o
n
 
t
o
 
f
i
x
t
u
r
e
s
 
m
a
y
 
b
e
 
i
n
s
p
e
c
t
e
d


a
n
d
 
t
e
s
t
e
d
 
w
h
e
n
 
c
o
m
p
l
e
t
e
d
.
 
P
a
g
e
 
4
1
4


S
E
C
.
 
1
7
0
3
.
2
3
 
-
 
S
o
i
l
,
 
V
e
n
t
 
A
n
d
 
D
r
a
i
n
a
g
e
 
L
i
n
e
s
.
 
T
h
e
 
s
o
i
l
,
 
w
a
s
t
e
,
 
v
e
n
t
,


In
si
de
 c
on
du


ct
or
 a
nd
 
Tr


aT
ri


ag
e 
p
i
p
e
s
 
a
n
d
 
th
e 
w
a
t
e
r
 
d
i
s
t
r
i
b
u
t
i
o
n
 
s
y
s
t
e
m


s
h
a
l
l
 
b
e
 
i
n
s
p
e
c
t
e
g
t
e
4
 
a
n
d
 
t
e
s
t
e
d
 
w
h
e
n
 
c
o
m
p
l
e
t
e
d
;
 
a
n
d
 
b
e
f
o
r
e
 
b
e
i
n
g


co
ve
re


d.


A
d
d
 
S
e
c
t
i
o
n
.
 
2
3
a
 
-
 
C
l
o
s
e
t
 
F
l
a
n
g
e
 
I
n
s
p
e
c
t
i
o
n
s
.
 
S
h
a
l
l
 
b
e
 
m
a
d
e
 
b
e
f
o
r
e


w
a
t
e
r
 
c
l
o
s
e
t
s
 
a
r
e
 
s
e
t
.


SE
C.


 1
7
0
3
.
3
 
 -
 W
A
T
E
R
 
T
E
S
T
S
.
 
A
l
l
 
o
p
e
n
i
n
g
s
 
i
n
 
t
h
e
 
s
a
n
i
t
a
r
y
 
d
r
a
i
n
a
g
e
 
a
n
d


v
e
n
t
i
n
g
 
a
n
d
 
s
t
o
r
m
 
w
a
t
e
r
 
d
r
a
i
n
a
g
e
 
s
y
s
t
e
m
s
 
s
h
a
l
l
 
b
e
 
t
i
g
h
t
l
y
 
c
l
o
s
e
d
 
a
n
d


t
h
e
 
s
y
s
t
e
m
 
s
h
a
l
l
 
b
e
 
s
u
b
j
e
c
t
 
t
o
 
t
h
e
 
w
a
t
e
r
 
t
e
s
t
.
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
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a
p
p
r
o
v
e
d
 
r
u
l
e
s
,
 
a
n
d
 
t
h
e
 
p
l
u
m
b
i
n
g
 
a
n
d
 
d
r
a
i
n
a
g
e
 
w
o
r
k
 
s
h
a
l
l
 
n
o
t
 
b
e
 
u
s
e
d


u
n
l
e
s
s
 
t
h
e
 
s
a
m
e
 
h
a
s
 
f
i
r
s
t
 
b
e
e
n
 
t
e
s
t
e
d
 
b
y
 
t
h
e
 
p
l
u
m
b
e
r
 
o
r
 
d
r
a
i
n
 
l
a
y
e
r


i
n
 
t
h
e
 
p
r
e
s
e
n
c
e
 
o
f
 
t
h
e
 
i
n
s
p
e
c
t
o
r
,
 
w
i
t
h
 
t
h
e
 
w
a
t
e
r
 
t
e
s
t
,
 
o
r
 
i
f
 
s
a
i
d


w
a
t
e
r
 
t
e
s
t
 
i
s
 
n
o
t
 
p
r
a
c
t
i
c
a
l
,
 
w
i
t
h
 
t
h
e
 
a
i
r
 
p
r
e
s
s
u
r
e
,
 
p
e
p
p
e
r
m
i
n
t
 
o
r


o
t
h
e
r
 
a
p
p
r
o
v
e
d
 
t
e
s
t
s
,
 
a
n
d
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 
D
i
r
e
c
t
o
r
'
i
n
 
w
r
i
t
i
n
g
.


Pa
ge
 4
14


D
e
l
e
t
e
 
S
e
c
t
i
o
n
s
 
1
7
0
3
.
4


D
e
l
e
t
e
 
S
e
c
t
i
o
n
s
 
1
7
0
3
.
5


S
e
c
t
i
o
n
 
1
7
0
3
.
6
 
t
o
 
b
e
 
r
e
n
u
m
b
e
r
e
d
 
S
e
c
t
i
o
n
 
1
7
0
3
.
4


S
e
c
t
i
o
n
 
1
7
0
3
n
7
 
t
o
 
b
e
 
r
e
n
u
m
b
e
r
e
d
 
S
e
c
t
i
o
n
 
1
7
0
3
.
5


S
e
c
t
i
o
n
 
1
7
0
3
.
8
 
t
o
 
b
e
 
r
e
n
u
m
b
e
r
e
d
 
S
e
c
t
i
o
n
 
1
7
0
3
.
6


S
e
c
t
i
o
n
 
1
7
0
3
.
9
 
t
o
 
b
e
 
r
e
n
u
m
b
e
r
e
d
 
S
e
c
t
i
o
n
 
1
7
0
3
.
7


S
E
C
.
 
1
7
0
3
5
 
-
 
W
I
T
N
E
S
S
E
S
.
 
T
h
e
 
o
w
n
e
r
 
o
r
 
h
i
s
 
a
u
t
h
o
r
i
z
e
d
 
r
e
p
r
e
s
e
n
t
a
t
i
v
e


m
a
y
 
b
e
 
p
r
e
s
e
n
t
 
w
h
e
n
 
w
a
t
e
r
 
t
e
s
t
s
 
a
r
e
 
m
a
d
e
 
o
f
 
a
n
y
 
p
a
r
t
 
o
f
 
a
 
p
l
u
m
b
i
n
g
,


d
r
a
i
n
a
g
e
 
o
r
 
w
a
t
e
r
 
s
u
p
p
l
y
 
s
y
s
t
e
m
,
 
o
r
 
w
h
e
n
e
v
e
r
 
t
h
e
 
p
r
e
s
e
n
c
e
 
i
s
 
r
e
-


q
u
e
s
t
e
d
 
b
y
 
t
h
e
 
D
i
r
e
c
t
o
r
 
o
f
 
t
h
e
 
h
o
l
d
e
r
 
o
f
 
t
h
e
 
l
i
c
e
n
s
e
 
o
r
 
p
e
r
m
i
t
 
t
o


p
e
r
f
o
r
m
 
t
h
e
 
w
o
r
k
.
 
A
 
L
i
c
e
n
s
e
d
 
P
l
u
m
b
e
r
 
s
h
a
l
l
 
b
e
 
o
n
 
t
h
e
 
j
o
b
 
f
o
r


i
n
s
p
e
c
t
i
o
n
s
.
 
P
a
g
e
 
4
1
5


S
E
C
.
 
1
7
0
3
.
7
 
-
 
R
E
P
L
A
C
E
M
E
N
T
 
O
F
 
D
E
F
E
C
T
I
V
E
 
P
L
U
M
B
I
N
G
.
 
A
l
l
 
d
e
f
e
c
t
i
v
e
 
p
i
p
e
s
,


f
i
t
t
i
n
g
 
a
n
d
 
f
i
x
t
u
r
e
s
 
s
h
a
l
l
 
b
e
 
r
e
m
o
v
e
d
 
a
n
d
 
a
l
l
 
d
e
f
e
c
t
i
v
e
 
w
o
r
k
 
s
h
a
l
l
 
b
e


m
a
d
e
 
t
o
 
c
o
m
p
l
y
 
i
n
 
f
u
l
l
 
w
i
t
h
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
t
h
i
s
 
a
r
t
i
c
l
e
,
 
a
n
d
 
a
l
l


f
a
u
l
t
y
 
o
r
 
d
e
f
e
c
t
i
v
e
 
p
l
u
m
b
i
n
g
 
o
r
 
d
r
a
i
n
a
g
e
 
w
o
r
k
 
s
h
a
l
l
 
b
e
 
c
o
r
r
e
c
t
e
d
 
a
n
d


a
p
p
r
o
v
e
d
 
w
i
t
h
i
n
 
f
o
r
t
y
-
e
i
g
h
t
 
(
4
8
)
 
h
o
u
r
s
 
a
f
t
e
r
 
n
o
t
i
c
e
 
t
o


.d
o
 
s
o
 
f
r
o
m
 
t
h
e


D
i
r
e
c
t
o
r
 
a
n
d
 
i
n
 
a
d
d
i
t
i
o
n
 
t
o
 
o
t
h
e
r
 
p
e
n
a
l
t
i
e
s
 
p
r
e
s
c
r
i
b
e
d
,
 
s
a
i
d
 
D
i
r
e
c
t
o
r


ma
y 
re
fu
se
 t
o 
is
su
e 
an
y 
pe
rm
it
 f
or
 f
ut
ur
e,
 w
or
k 
to
 t
he
 p
er
so
n 
in
 d
e-


f
a
u
l
t
,
 
u
n
t
i
l
 
s
u
c
h
 
f
a
u
l
t
y
 
o
r
 
d
e
f
e
c
t
i
v
e
 
w
o
r
k
 
h
a
s
 
b
e
e
n
 
c
o
r
r
e
c
t
e
d
.


Pa
ge
 
41
5.


S
E
C
.
 
1
7
0
6
.
1
 
-
 
C
O
M
P
L
I
A
N
C
E
 
W
I
T
H
 
CO
DE
. 
W
h
e
n
 
a
l
t
e
r
a
t
i
o
n
s
 
a
r
e
 
m
a
d
e
 
i
n
 
a
n


e
x
i
s
t
i
n
g
 
b
u
i
l
d
i
n
g
 
o
r
 
s
t
r
u
c
t
u
r
e
 
r
e
q
u
i
r
i
n
g
 
t
h
e
 
a
d
d
i
t
i
o
n
-
o
f
 
a
n
y
 
t
w
o
 
(
2
)


o
r
 
m
o
r
e
 
p
l
u
m
b
i
n
g
 
f
i
x
t
u
r
e
s
,
 
o
r
 
o
n
e
 
(
1
)
 
o
r
 
m
o
r
e
 
w
a
t
e
r
-
f
l
u
s
h
 
c
l
o
s
e
t
s
,


o
r
 
w
h
e
n
 
a
 
n
e
w
 
b
a
t
h
r
o
o
m
 
i
s
 
i
n
s
t
a
l
l
e
d
,
 
o
r
 
a
 
b
u
i
l
d
i
n
g
 
i
s
 
r
e
m
o
d
e
l
e
d
 
f
o
r


a
n
 
e
x
t
e
n
s
i
o
n
 
i
n
 
s
i
z
e
 
o
r
 
c
h
a
n
g
e


.i
n
 
u
s
e
,
 
i
n
 
w
h
i
c
h
 
p
l
u
m
b
i
n
g
,
 
d
r
a
i
n
a
g
e


o
r
 
g
a
s
 
p
i
p
i
n
g
 
w
o
r
k
 
i
s
 
i
n
v
o
l
v
e
d
,
 
t
h
e
 
n
e
w
 
w
o
r
k
 
s
h
a
l
l
 
b
e
 
m
a
d
e
 
t
o
 
c
o
n
f
o
r
m


t
o
 
a
l
l
 
t
h
e
 
T
p
l
i
c
a
b
l
e
 
s
a
n
i
t
a
r
y
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
t
h
i
s
 
C
o
d
e
 
s
u
b
j
e
c
t
 
t
o


t
h
e
 
l
i
m
i
t
a
t
i
o
n
s
 
o
f
 
S
e
c
t
i
o
n
 
1
7
0
3
.
6
.
 
A
l
l
 
r
e
p
a
i
r
s
,
 
c
h
a
n
g
e
s
 
o
r
 
m
o
d
i
f
i
c
a
-


Of
fy


an
d:


•d
1I


.  
ad


di
ti


on
s 


to
„,


an
y'


.p
lu


mb
ig


i#
::


dg
ai


na
gu


'w
mr


k
	


.
u
s
e
,
 
s
h
a
l
l
 
b
e
 
m
a
d
e
 
o
n
l
y
 
i
n
 
s
u
c
h
 
m
a
n
n
e
r
 
a
s
 
s
h
a
l
l
 
b
e
 
s
a
t
i
s
f
a
c
t
o
r
y
 
t
o


t
h
e
 
D
i
r
e
c
t
o
r
.
 
P
a
g
e
 
4
1
6
.


SE
C.
 1


7
0
6
;
5
 
-
 
V
E
N
T
 
S
T
A
C
K
S
.
 
O
n
 
a
l
l
 
n
e
w
 
w
o
r
k
,
 
a
n
d
 
a
l
l
 
o
l
d
 
w
o
r
k
 
w
h
e
r
e


p
r
a
c
t
i
c
a
l
,
 
a
l
l
 
v
e
n
t
 
p
i
p
e
s
 
t
h
a
t
 
a
r
e
 
t
o
 
b
e
 
i
n
s
t
a
l
l
e
d
 
t
o
 
v
e
n
t
 
t
o
i
l
e
t
s


o
n
 
t
h
e
 
s
e
p
a
r
a
t
e
 
fl


o
o


rs
 b
e
l
o
w
 
s
h
a
l
l
 
b
e
 
r
u
n
 
(
4
2
)
 
i
n
c
h
e
s
 
a
b
o
v
e
 
t
h
e


f
l
o
o
r
s
 
o
f
 
e
x
i
s
t
i
n
g
 
t
o
i
l
e
t
s
,
 
o
r
 
t
h
e
 
a
d
d
i
t
i
o
n
a
l
 
t
o
i
l
e
t
s
 
t
h
a
t
 
c
o
u
l
d
 
b
e


i
n
s
t
a
l
l
e
d
.
 
S
a
i
d
 
v
e
n
t
 
p
i
p
e
s
 
s
h
a
l
l
 
b
e
 
c
o
n
n
e
c
t
e
d
 
t
o
 
t
h
e
 
m
a
i
n
 
v
e
n
t


p
i
p
e
 
o
r
 
e
x
t
e
n
d
e
d
 
t
h
r
o
u
g
h
 
t
h
e
 
r
o
o
f
 
f
i
f
t
e
e
n
 
(
1
5
)
 
f
e
e
t
 
a
w
a
y
 


fr
o


m
 a


ll
w
i
n
d
o
w
s
.
 
P
a
g
e
 
4
1
7
.


SE
C.
 
1
7
0
7
.
1
 
=
 
L
I
C
E
N
S
E
 
R
E
Q
U
I
R
E
D
.
 
N
o
 
p
e
r
s
o
n
,
 
f
i
r
m
,
 
o
r
 
c
o
r
p
o
r
a
t
i
o
n
 
s
h
a
l
l


co
nt
ra
ct
 
fo


r,
 i


n
st


a
ll


 o
r 


su
p
e
rv


is
e
 t
h
e
 
i
n
s
t
a
l
l
a
t
i
o
n
 
o
f
 
p
l
u
m
b
i
n
g
 
or


d
r
a
i
n
a
g
e
 
w
o
r
k
 
u
n
l
e
s
s
 
o
n
e
 
r
e
s
p
o
n
s
i
b
l
e
 
m
e
m
b
e
r
 
o
f
 
s
u
c
h
 
o
r
g
a
n
i
z
a
t
i
o
n


h
o
l
d
s
 
a
 
l
i
c
e
n
s
e
 
a
s
 
a
 
m
a
s
t
e
r
 
p
l
u
m
b
e
r
 
g
r
a
n
t
e
d
 
b
y
 
t
h
e
 
S
t
a
t
e
 
B
o
a
r
d
 
o
f


P
l
u
m
b
i
n
g
 
E
x
a
m
i
n
e
r
s
 
a
s
 
p
r
o
v
i
d
e
d
 
f
o
r
 
i
n
 
C
h
a
p
t
e
r
 
1
6
6
1
 
o
f
 
t
h
e
 
P
u
b
l
i
c


La
ws
 
o
f
 
t
h
e
 
S
t
a
t
e
 
o
f
 
R
h
o
d
e
 
I
s
l
a
n
d
,
 
k
n
o
w
n
 
a
s
 
t
h
e
 
P
l
u
m
b
i
n
g
 
L
a
w
s
 
o
f
 
19


45
a
n
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
p
r
o
v
i
s
i
o
n
s
 
o
f
 
q
n
i
a







4
6


,
 
N
o
 
p
e
r
s
o
n
 
n
o
t
 
d
u
l
y
 
l
i
c
e
n
s
e
d
 
a
s
 
a
 
p
l
u
m
b
e
r
 
o
r
 
d
r
a
i
n
-
l
a
y
e
r
-
u
n
d
e
r


t
h
e
 
l
a
w
s
 
a
n
d
 
o
r
d
i
n
a
n
c
e
s
 
p
e
r
t
a
i
n
i
n
g
 
t
o
 
t
h
e
 
C
i
t
y
 
o
f
 
P
r
o
v
i
d
e
n
c
e
,
 
s
h
a
l
l


a
d
v
e
r
t
i
s
e
 
o
r
 
r
e
p
r
e
s
e
n
t
 
i
n
 
a
n
y
 
f
o
r
m
 
o
r
 
m
a
n
n
e
r
 
t
h
a
t
 
h
e
 
i
s
 
a
 
p
l
u
m
b
e
r


o
r
 
a
 
d
r
a
i
n
-
l
a
y
e
r
 
i
n
 
s
a
i
d
 
c
i
t
y
.


SE
C.
  
1
7
0
7
.
2
 
-
 
A
F
F
I
D
A
V
I
T
 
A
N
D
 
C
E
R
T
I
F
I
C
A
T
I
O
N
.
 
I
t
 
s
h
a
l
l
 
b
e
 
u
n
l
a
w
f
u
l
 
t
o


c
o
m
m
e
n
c
e
 
a
n
y
 
p
l
u
m
b
i
n
g
 
o
r
 
d
r
a
i
n
a
g
e
 
w
o
r
k
 
e
x
c
e
p
t
 
a
s
 
p
r
o
v
i
d
e
d
 
i
n
 
S
e
c
t
i
o
n


1
7
0
0
.
2
 
u
n
t
i
l
 
a
 
l
i
c
e
n
s
e
d
 
p
l
u
m
b
e
r
 
h
a
s
 
s
i
g
n
e
d
 
t
h
e
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
 
a
n
d


f
i
l
e
d
 
a
n
 
a
f
f
i
d
a
v
i
t
 
c
o
n
t
a
i
n
i
n
g
 
t
h
e
 
a
d
d
r
e
s
s
 
o
f
 
s
a
i
d
 
p
l
u
m
b
e
r
 
a
n
d


c
e
r
t
i
f
y
i
n
g
 
t
h
a
t
 
h
e
 
i
s
 
d
u
l
y
 
a
u
t
h
o
r
i
z
e
d
 
t
o
 
p
r
o
c
e
e
d
 
w
i
t
h
 
t
h
e
 
w
o
r
k
,
 
a
n
d


h
a
s
 
s
e
c
u
r
e
d
 
a
 
p
e
r
m
i
t
 
t
h
e
r
e
f
o
r
 
f
r
o
m
 
t
h
e
 
D
i
r
e
c
t
o
r
.
 
P
a
g
e
 
4
1
7


S
E
C
.
 
1
7
0
9
.
5
 
-
 
C
O
N
S
T
R
U
C
T
I
O
N
 
O
F
 
S
O
I
L
 
A
N
D
 
'
,
,
S
T
E
 
L
I
N
E
S
.
 
A
l
l


-s
oi
l 
pi
pe
s


a
n
d
 
w
a
s
t
e
 
p
i
p
e
s
 
a
n
d
 
t
h
e
i
r
 
b
r
a
n
c
h
e
s
 
s
h
a
l
l
 
b
e
 
o
f
 
c
a
s
t
 
i
r
o
n
,
 
g
a
l
v
a
n
i
z
e
d


i
r
o
n
,
 
g
a
l
v
a
n
i
z
e
d
 
s
t
e
e
l
,
 
l
e
a
d
 
o
r
 
b
r
a
s
s
,
 
e
x
c
e
p
t
 
i
n
 
m
a
n
u
f
a
c
t
u
r
i
n
g


e
s
t
a
b
l
i
s
h
m
e
n
t
 
w
h
e
r
e
 
a
c
i
d
s
 
a
r
e
 
u
s
e
d
,
 
i
n
 
w
h
i
c
h
 
c
a
s
e
 
o
n
l
y
 
a
p
p
r
o
v
e
d


m
a
t
e
r
i
a
l
s
 
s
h
a
l
l
 
b
e
 
u
s
e
d
.
 
W
o
o
d
 
s
p
o
u
t
s
 
o
r
 
s
h
e
e
t
 
m
e
t
a
l
 
p
i
p
e
s
 
s
h
a
l
l
 
n
o
t


b
e
 
u
s
e
d
 
f
o
r
 
c
a
r
r
y
i
n
g
 
s
e
w
a
g
e
.
 
A
l
l
 
s
o
i
l
 
p
i
p
e
s
 
a
n
d
 
a
l
l
 
w
a
s
t
e
 
p
i
p
e
s
 
n
o
t


c
o
n
n
e
c
t
e
d
 
w
i
t
h
 
s
o
i
l
-
p
i
p
e
s
 
s
h
a
l
l
 
b
e
 
e
x
t
e
n
d
e
d
 
f
u
l
l
 
b
o
r
e
 
a
n
d
 
t
w
o
 
(
2
(


f
e
e
t
 
a
b
o
v
e
 
t
h
e
 
r
o
o
f
,
 
w
i
t
h
o
u
t
 
r
e
t
u
r
n
 
b
e
n
d
,
 
a
n
d
 
a
l
l
 
p
i
p
e
s
 
s
h
a
l
l
 
b
e


p
r
o
p
e
r
l
y
 
f
l
a
s
h
e
d
,
 
w
i
t
h
 
a
p
p
r
o
v
e
d
 
r
o
o
f
 
f
l
a
s
h
i
n
g
s
.
 
E
x
t
r
a
 
H
e
a
v
y
 
C
a
s
t


I
r
o
n
 
U
n
d
e
r
g
r
o
u
n
d
 
M
i
n
i
m
u
m
 
s
i
z
e
 
3
"
 
in


ch
.


A
l
l
 
b
r
a
s
s
 
p
i
p
e
 
u
s
e
d
 
f
o
r
 
s
o
i
l
 
m
a
i
n
 
w
a
s
t
e
 
a
n
d
 
v
e
n
t
 
p
i
p
e
s
,
 
s
h
a
l
l
 
b
e


a
n
n
e
a
l
e
d
,
 
s
e
a
m
l
e
s
s
 
d
r
a
w
n
 
b
r
a
s
s
 
p
i
p
e
 
o
f
 
s
t
a
n
d
a
r
d
 
i
r
o
n
 
p
i
p
e
 
s
i
z
e
 
a
n
d


t
h
r
e
a
d
,
 
a
l
l
 
b
r
a
s
s
 
f
i
t
t
i
n
g
s
 
s
h
a
l
l
 
b
e
 
a
p
p
r
o
v
e
d
 
r
e
c
e
s
s
e
d
 
d
r
a
i
n
a
g
e


f
i
t
t
i
n
g
s
,
 
n
o
 
s
l
i
p
 
j
o
i
n
t
s
 
s
h
a
l
l
 
b
e
 
u
s
e
d
 
o
n
 
s
e
w
e
r
 
s
i
d
e
 
o
f
 
w
a
t
e
r
 
s
e
a
l


o
f 


th
e
 t
ra


p.


SE
C,
 1


7
1
0
.
2
 
-
 
S
U
M
P
S
.
 
A
l
l
 
p
a
r
t
s
 
o
f
 
a
 
p
l
u
m
b
i
n
g
 
o
r
 
d
r
a
i
n
a
g
e
 
s
y
s
t
e
m
 
w
h
i
c
h


c
a
n
n
o
t
 
b
e
 
d
r
a
i
n
e
d
 
b
y
 
g
r
a
v
i
t
y
 
l
i
n
e
s
 
w


it
h
 a


 m
i
n
i
m
u
m
 
p
i
t
c
h
 
m
e
e
t
i
n
g
 
t
h
e


r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
t
h
e
 
a
p
p
r
o
v
e
d
 
r
u
l
e
s
 
s
h
a
l
l
 
d
i
s
c
h
a
r
g
e
 
i
n
t
o
 
a
 
t
i
g
h
t
l
y


c
o
v
e
r
e
d
 
a
n
d
 
v
e
n
t
e
d
 
s
u
m
p
 
o
r
 
r
e
c
e
i
v
i
n
g
 
t
a
n
k
 
f
r
o
m
 


w
h
ic


h
 t
h
e
 
d
i
s
c
h
a
r
g
e


s
h
a
l
l
 
b
e
 
p
u
m
p
e
d
 
i
n
t
o
 
t
h
e
 
p
a
r
t
s
 
o
f
 
t
h
e
 
s
y
s
t
e
m
 
w
h
i
c
h
 
f
l
o
w
 
b
y
 
g
r
a
v
i
t
y
.


T
h
i
s
 
r
e
q
u
i
r
e
m
e
n
t
 
s
h
a
ll


 n
o
t 
p
r
o
h
i
b
i
t
 
i
n
s
t
a
l
l
a
t
i
o
n
 
o
f
 
p
l
u
m
b
i
n
g
 


an
d


d
r
a
i
n
a
g
e
 
d
e
v
i
c
e
s
 
r
e
q
u
i
r
e
d
 
b
y
 
S
e
c
t
i
o
n
 
1
7
1
7
.
3
 
t
o
 
o
v
e
r
c
o
m
e
 
b
a
c
k
-
w
a
t
e
r


h
a
z
a
r
d
s
.
 
W
h
e
n
 
e
j
e
c
t
o
r
s
 
o
r
 
s
i
m
i
l
a
r
 
a
p
p
l
i
a
n
c
e
s
 
a
r
e
 
i
n
s
t
a
l
l
e
d
 
o
n


d
r
a
i
n
a
g
e
 
s
y
s
t
e
m
s
,
 
t
h
e
r
e
 
s
h
a
l
l
 
b
e
 
a
 
f
r
e
s
h
 
a
ir


 i
n
l
e
t
 
p
i
p
e
 
in


s
ta


ll
e
d


,
w
h
i
c
h
 
i
s
 
t
h
e
 
s
a
m
e
 
s
i
z
e
 
a
s
 
t
h
e
 
w


a
s
te


 p
ip


e
 t
o
 
t
h
e
 
s
u
m
p
,
 
b
u
t
 
n
o
t
 
l
e
s
s


t
h
a
n
 
f
o
u
r
 
(
4
)
 
i
n
c
h
 
s
i
z
e
 
f
o
r
 
to


il
e
t 


w
o


rk
. 
T


h
e
 l


o
c
a
ti


o
n


 a
n
d
 
c
o
n
s
t
r
u
c
t
-


i
o
n
 
s
h
a
l
l
 
b
e
 
a
p
p
r
o
v
e
d
.
 
T
h
e
r
e
 
s
h
a
l
l
 
b
e
 
a
 
c
h
e
c
k
 
v
a
l
v
e
 
a
n
d
 
g
a
t
e
 
v
a
l
v
e


i
n
s
t
a
l
l
e
d
 
o
n
 
t
h
e
 
h
o
r
i
z
o
n
t
a
l
 
d
r
a
i
n
a
g
e
 
s
i
d
e
 
o
f
 
t
h
e
 
e
j
e
c
t
o
r
 
b
e
f
o
r
e


e
n
t
e
r
i
n
g
 
t
h
e
 
m
a
i
n
 
d
r
a
i
n
 
o
r
 
s
e
w
e
r
.
 
P
a
g
e
 
4
1
9
.


O
n
 
P
a
g
e
 
4
2
0
a
 
-
 
A
d
d
 
S


e
c
. 


1
7
1
0
.4


 


S
E
C
.
 
1
7
1
0
.
4
 
-
 
C
O
N
S
T
R
U
C
T
I
O
N
 
O
F
 
S
E
W
E
R
S
 
g
i
D
 
C
O
N
N
E
C
T
I
O
N
S
.
 
T
h
e
 
b
u
i
l
d
i
n
g


se
w


e
rs


 a
n
d
 
d
r
a
i
n
s
 
s
h
a
l
l
 
n
o
t
 
b
e
 
l
o
c
a
t
e
d
 
a
d
j
a
c
e
n
t
 
t
o
 
f
o
o
t
i
n
g
s
 
i
n
 
s
u
c
h


m
a
n
n
e
r
 
a
s
 
t
o
 
w
e
a
k
e
n
 
t
h
e
 
f
o
u
n
d
a
t
i
o
n
s
 
o
f
 
a
n
 
e
x


te
ri


o
r 


o
r 
i
n
t
e
r
i
o
r
 
b
e
a
r
-


i
n
g
 
w
a
l
l
 
o
r
 
o
t
h
e
r
w
i
s
e
 
i
m
p
a
i
r
 
th


e
 s
t
r
u
c
t
u
r
a
l
 
s
t
r
e
n
g
t
h
 
o
f
 
t
h
e
 
b
u
i
l
d
i
n
g
;


a
n
d
 
s
h
a
l
l
 
b
e
 
c
o
n
s
t
r
u
c
t
e
d
 
i
n
 
a
p
p
r
o
v
e
d
 
m
a
n
n
e
r
 
a
n
d
 
o
f
 
t
h
e
 
m
a
t
e
r
i
a
l
s


m
e
e
t
i
n
g
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
t
h
e
 
a
p
p
r
o
v
e
d
 
r
u
l
e
s
.
 
U
n
d
e
r
g
r
o
u
n
d
 
d
r
a
i
n


f
o
r
 
w
a
t
e
r
 
a
n
d
 
s
e
w
a
g
e
,
 
e
x
c
e
p
t
 
i
n
 
m
a
n
u
f
a
c
t
u
r
i
n
g
 
e
s
t
a
b
l
i
s
h
m
e
n
t
s
 
w
h
e
r
e


a
c
i
d
s
 
a
r
e
 
u
s
e
d
,
 
s
h
a
l
l
 
b
e
 
t
a
r
 
c
o
a
t
e
d
 
c
a
s
t
-
i
r
o
n
 
j
o
i
n
t
s
 
(
e
x
t
r
a
 
h
e
a
v
y
)
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w
h
e
r
e
 
w
i
t
h
i
n
 
t
h
e
 
b
u
i
l
d
i
n
g
 
a
n
d
 
f
o
r
 
a
 
d


is
ta


n
c
e
 o


f 
n


o
t 


le
s
s
 t
h
a
n
 
t
h
r
e
e
 
'


(
3
)
 
f
e
e
t
 
o
u
t
s
i
d
e
 
o
f
 
t
h
e
 
f
o
u
n
d
a
t
i
o
n
 
w
a
l
l
s
 
t
h
e
r
e
o
f
;
 
s
u
c
h
 
c
a
s
t
-
i
r
o
n


j
o
i
n
t
s
 
s
h
a
l
l
 
b
e
 
r
u
n
 
o
f
 
m
o
l
t
e
n
 
l
e
a
d
,
 
c
a
u
l
k
e
d
 
a
n
d
 
m
a
d
e
 
t
i
g
h
t
,
 
s
u
c
h


c
a
s
t
-
i
r
o
n
 
d
r
a
i
n
s
 
s
h
a
l
l
 
b
e
 
s
o
u
n
d
,
 
c
y
l
i
n
d
r
i
c
a
l
,
 
o
f
 
a
 
u
n
i
f
o
r
m
 
t
h
i
c
k
n
e
s
s
,


a
n
d
 
o
f
 
w
e
i
g
h
t
s
 
p
e
r
 
l
i
n
e
a
l
 
f
o
o
t
 
n
o
t
 
l
e
s
s
 
t
h
a
n
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:
 
t
h
r
e
e


(
3
)
 
i
n
c
h
e
s
 
-
 
n
i
n
e
 
a
n
d
 
o


n
e
-h


a
lf


 (
9
 1
/2
) 
po
un
ds
 p
er
 f
oo
t;
 f
ou
r 
(4
)


i
n
c
h
e
s
 
-
 
t
h
i
r
t
e
e
n
 
(
1
3
)
 
p


o
u


n
d


s
 p


e
r 


fo
o


t;
 f
i
v
e
 
(
5
)
 
i
n
c
h
e
s
 
-
 
s
e
v
e
n
t
e
e
n


(
1
7
)
 
p
o
u
n
d
s
 
p
e
r
 
f
o
o
t
;
 
s
i
x
 
(
6
)
 
i
n
c
h
e
s
 
-
 
t
w
e
n
t
y
 
(
2
0
)
 
p
o
u
n
d
s
 
p
e
r
 
f
o
o
t
;


w
it


h
 a


p
p
ro


v
e
d


 i
n
c
r
e
a
s
e
 
i
n
 
w
e
i
g
h
t
s
 
f
o
r
 
l
a
r
g
e
r
 
d
i
a
m
e
t
e
r
s
.


D
r
a
i
n
s
 
i
n
 
m
a
n
u
f
a
c
t
u
r
i
n
g
 
e
s
t
a
b
l
i
s
h
m
e
n
t
s
 
w
h
e
r
e
 
a
c
i
d
s
 
a
r
e
 
u
s
e
d


s
h
a
l
l
 
b
e
 
o
f
 
a
 
m
a
t
e
r
i
a
l
 
a
n


d
 c
o
n
s
t
r
u
c
t
i
o
n
 
s
a
t
i
s
f
a
c
t
o
r
y
 
t
o
 
t
h
e
 
D
i
r
e
c
t
o
r
;


e
a
r
t
h
e
n
w
a
r
e
 
d
r
a
i
n
s
 
w
h
e
n
 
u
s
e
d
 
b
y
 
p
e
r
m
i
s
s
i
o
n
 
f
o
r
 
a
c
i
d
 
w
a
s
t
e
s
 
s
h
a
l
l
 
b
e


o
f
 
t
h
e
 
b
e
s
t
 
h
a
r
d
-
b
u
r
n
e
d
 
v
i
t
r
i
f
i
e
d
 


c
la


y
 a
n
d
 
a
l
l
 
j
o
i
n
t
s
 
s
h
a
l
l
 
b
e
 
m
a
d
e


w
i
t
h
 
P
o
r
t
l
a
n
d
 
o
r
 
h
y
d
r
a
u
l
i
c
 
c
e
m
e
n
t
 
a
n
d
 
s
a
n
d
 
m
i
x
e
d
 
i
n
 
p
r
o
p
e
r
 
q
u
a
n
t
i
t
i
e
s


I
n
 
a
l
l
 
d
r
a
i
n
 
p
i
p
e
s
,
 
c
o
n
n
e
c
t
i
o
n
s
 
a
n
d
 
c
h
a
n
g
e
s
 
i
n
 
d
i
r
e
c
t
i
o
n
 
s
h
a
l
l
 
b
e
 
m
a
d
e


w
i
t
h
 
Y
 
b
r
a
n
c
h
e
s
 
a
n
d
 
a
p
p
r
o
v
e
d
 
b
e
n
d
s
.


S
E
C
.
 
1
7
1
3
.
0
 
-
 
S
E
P
A
R
A
T
O
R
S
 
A
N
D
 
IN
TE
RC
EP
TO
RS
. 


S
E
C
.
 
1
7
1
3
.
1
 
-
 
H
A
R
M
F
U
L
 
W
A
S
T
E
S
.
 
 
A
l
l
 
w
a
s
t
e
s
,
 
o
t
h
e
r
 
t
h
a
n
 
t
h
o
s
e
 
f
r
o
m
 
r
e
-


g
r
d
e
n
t
i
a
l
 
k
i
t
c
h
e
n
 
s
i
n
k
s
,
 
w
h
i
c
h
 
c
a
r
r
y
 
m
a
t
e
r
i
a
l
s
 
t
h
a
t
 
m
a
y
 
c
o
n
g
e
a
l
,


c
o
a
g
u
l
a
t
e
 
o
r
 
a
c
c
u
m
u
l
a
t
e
 
i
n
 
d
r
a
i
n
s
 
o
r
 
s
e
w
e
r
s
,
 
o
r
 
r
e
t
a
r
d
 
t
h
e
 
f
l
o
w
 
a
n
d
'


c
r
e
a
t
e
 
s
t
o
p
p
a
g
e
s
 
o
r
 
w
h
i
c
h
 
r
e
t
a
r
d
 
t
h
e
 
n
o
r
m
a
l
 
s
e
w
a
g
e
 
d
i
s
p
o
s
a
l
 
p
r
o
c
e
s
s
,


o
r
 
c
r
e
a
t
e
 
e
x
p
l
o
s
i
v
e
,
 
f
l
a
m
m
a
b
l
e
 
o
r
 
o
t
h
e
r
w
i
s
e
 
h
a
z
a
r
d
o
u
s
 
o
r
 
u
n
h
e
a
l
t
h
-


f
u
l
 
m
i
x
t
u
r
e
s
 
o
f
 
g
a
s
e
s
 
o
r
 
l
i
q
u
i
d
s
 
s
h
a
l
l
 
b
e
 
d
i
s
c
h
a
r
g
e
d
 
t
h
r
o
u
g
h
 
a
n


a
p
p
r
o
v
e
d
 
i
n
t
e
r
e
c
e
p
t
o
r
 
o
r
 
o
t
h
e
r
 
a
c
c
e
p
t
a
b
l
e
 
s
e
p
a
r
a
t
i
n
g
 
d
e
v
i
c
e
 
t
o


s
e
g
r
e
g
a
t
e
 
a
n
d
 
r
e
t
a
i
n
 
t
h
e
 
h
a
r
m
f
u
l
 
o
r
 
d
e
l
e
t
e
r
i
o
u
s
 
m
a
t
e
r
i
a
l
s
 
f
r
o
m
 
t
h
e


n
o
r
m
a
l
 
w
a
s
t
e
s
 
a
s
 
h
e
r
e
i
n
 
p
r
o
v
i
d
e
d
 
o
r
 
a
s
 
s
p
e
c
i
f
i
e
d
 
i
n
 
S
e
c
t
i
o
n
 
1
7
2
3
.
0


f
o
r
 
s
p
e
c
i
a
l
 
w
a
s
t
e
s
.
 
T
h
e
 
i
n
t
e
r
c
e
p
t
o
r
s
 
s
h
a
l
l
 
b
e
 
v
e
n
t
e
d
.
 
P
a
g
e
 
4
2
1


S
E
C
.
 
1
7
1
3
.
3
 
-
 
G
R
E
A
S
E
 
S
E
P
A
R
A
T
O
R
S
.
 
G
r
e
a
s
e
 
i
n
t
e
r
c
e
p
t
o
r
s
 
o
f
 
a
p
p
r
o
v
e
d


t
y
p
e
s
 
s
h
a
l
l
 
b
e
 
p
r
o
v
i
d
e
d
 
i
n
 
a
l
l
 
i
n
s
t
i
t
u
t
i
o
n
a
l
 
o
r
 
c
o
m
m
e
r
c
i
a
l
 
e
s
t
a
b
l
i
s
h
-


m
e
n
t
s
 
i
n
 
w
h
i
c
h
 
g
r
e
a
s
e
,
 
f
a
t
s
,
 
o
r
 
o
i
l
s
 
a
r
e
 
w
a
s
t
e
 
p
r
o
d
u
c
t
s
 
f
r
o
m
 
f
o
o
d
-


c
o
o
k
e
r
y
 
o
r
 
m
a
t
e
r
i
a
l
-
p
r
o
c
e
s
s
i
n
g
,
 
o
r
 
i
n
 
w
h
i
c
h
 
g
r
e
a
s
e
,
 
f
a
t
s
 
o
r
 
o
i
l
s
 
a
r
e


d
i
s
c
h
a
r
g
e
d
 
i
n
 
c
o
n
n
e
c
t
i
o
n
 
w
i
t
h
 
u
t
e
n
s
i
l
,
 
v
a
t
,
 
d
i
s
h
 
o
r
 
f
l
o
o
r
 
c
l
e
a
n
s
i
n
g


p
r
o
c
e
s
s
e
s
.
 
T
h
e
 
G
r
e
a
s
e
 
S
e
p
a
r
a
t
o
r
s
 
s
h
a
l
l
 
b
e
 
v
e
n
t
e
d
.
 
P
a
g
e
 
4
2
1


S
E
C
.
 
1
7
1
3
.
4
 
-
 
O
I
L
 
S
E
P
A
R
A
T
O
R
S
.
 
I
n
t
e
r
c
e
p
t
o
r
s
 
o
f
 
a
p
p
r
o
v
e
d
 
t
y
p
e
 
s
h
a
l
l
 
b
e


p
r
o
v
i
d
e
d
 
t
o
 
s
e
g
r
e
g
a
t
e
 
a
n
d
 
r
e
t
a
i
n
 
a
l
l
 
o
i
l
 
a
n
d
 
f
l
a
m
m
a
b
l
e
 
l
i
q
u
i
d
s
 
i
n
 
a
l
l


c
o
m
m
e
r
c
i
a
l
,
 
s
t
o
r
a
g
e
 
o
r
 
r
e
p
a
i
r
 
g
a
r
a
g
e
s
,
 
g
a
s
o
l
i
n
e
 
s
e
r
v
i
c
e
 
s
t
a
t
i
o
n
s
 
w
i
t
h


g
r
e
a
s
e
 
r
a
c
k
s
,
 
g
r
e
a
s
e
 
p
i
t
s
 
o
r
 
w
a
s
h
 
r
a
c
k
s
,
 
a
u
t
o
 
l
a
u
n
d
r
i
e
s
 
a
n
d
 
a
l
l


f
a
c
t
o
r
i
e
s
 
w
h
i
c
h
 
p
r
o
d
l
I
c
e
 
o
i
l
y
 
o
n
f
l
a
m
m
a
b
l
e
 
w
a
s
t
e
s
 
a
s
 
a
 
r
e
s
u
l
t
 
o
f


m
a
n
u
f
a
c
t
u
r
i
n
g
,
 
s
t
o
r
a
g
e
,
 
m
a
i
n
t
e
n
a
n
c
e
,
 
r
e
p
a
i
r
 
o
r
 
t
e
s
t
i
n
g
 
p
r
o
c
e
s
s
e
s
,
 
s
h
a
l
:


b
e
 
c
o
n
n
e
c
t
e
d
 
w
i
t
h
 
s
u
i
t
a
b
l
e
 
w
a
t
e
r
 
t
i
g
h
t
 
c
a
t
c
h
 
b
a
s
i
n
s
,
 
t
h
e
 
b
o
t
t
o
m
s
 
o
f


w
h
i
c
h
 
s
h
a
l
l
 
b
e
 
n
o
t
 
l
e
s
s
 
t
h
a
n
 
t
w
o
 
a
n
d
 
o
n
e
-
h
a
l
f
 
(
2
 
1
/
2
)
 
f
e
e
t
 
b
e
l
o
w
 
t
h
e


o
u
t
l
e
t
 
p
i
p
e
,
 
w
i
t
h
 
a
 
d
i
p
 
p
i
p
e
 
o
f
 
n
o
t
 
l
e
s
s
 
t
h
a
n
 
e
i
g
h
t
e
e
n
 
(
1
8
)
 
i
n
c
h
e
s
.


T
h
e
 
s
i
z
e
,
 
f
o
r
m
 
a
n
d
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
h
a
l
l
 
b
e
 
a
s
 
a
p
p
r
o
v
e
d
.
 
C
a
t
c
h
 
b
a
s
i
n


s
h
a
l
l
 
b
e
 
v
e
n
t
e
d
 
o
n
 
I
n
l
e
t
 
s
i
d
e
.
 
P
a
g
e
 
4
2
1


S
E
C
.
 
1
7
1
3
.
5
 
-
 
G
R
E
A
S
E
 
I
N
T
E
R
C
E
P
T
O
R
S
.
 
T
h
e
 
d
i
s
c
h
a
r
g
e
 
f
r
o
m
 
a
 
g
a
r
b
a
g
e


g
r
i
n
d
e
r
 
s
h
a
l
l
 
h
a
v
e
 
a
 
g
r
e
a
s
e
 
i
n
t
e
r
c
e
p
t
o
r
 
w
h
e
n
 
i
n
s
t
a
l
l
e
d
 
i
n
 
c
o
m
m
e
r
c
i
a
l


e
s
t
a
b
l
i
s
h
m
e
n
t
s
,
 
a
n
d
 
a
 
g
r
e
a
s
e
 
i
n
t
e
r
c
e
p
t
o
r
 
s
h
a
l
l
 
b
e
 
i
n
s
t
a
l
l
e
d
 
f
o
r
 
t
h
e


d
i
s
c
h
a
r
g
e
 
f
r
o
m
 
g
a
r
b
a
g
e
 
w
a
s
h
i
n
g
 
e
q
u
i
p
m
e
n
t
 
b
e
f
o
r
e
 
e
n
t
e
r
i
n
g
 
t
h
e
 
n
o
r
m
a
l


s
o
i
l
 
o
r
 
w
a
s
t
e
 
l
i
n
e
.
 
I
n
t
e
r
c
e
p
t
o
r
s
 
s
h
a
l
l
 
b
e
 
v
e
n
t
e
d
.
 
P
a
g
e
 
4
2
1







S
E


C
. 


17
13


.6
 
-
 
B
L
O
W
-
O
F
F
 
CO


ND
EN


SE
RS
.
	e
x
h
a
u
s
t
 
a
n
d
 
d
r
i
p
s
 
f
r
o
m
 
s
t
e
a
m


e
n
g
i
n
e
s
,
 
a
n
d
 
a
l
l
 
b
l
o
w
 
o
f
f
 
f
r
o
m
 
s
t
e
a
m
 
b
o
i
l
e
r
s
,
 
o
r
 
w
a
s
t
e
 
f
r
o
m
 
a
n
y


d
e
v
i
c
e
 
s
h
a
l
l
 
f
i
r
s
t
 
b
e
 
c
o
n
n
e
c
t
e
d
 
t
o
 
a
 
c
o
o
l
i
n
g
 
t
a
n
k
 
i
n
 
a
 
s
u
i
t
a
b
l
e


l
o
c
a
ti
o
n
 
w
i
t
h
 
a
n
 
a
p
p
r
o
v
e
d
 
a
u
t
o
m
a
t
i
c
 
c
o
o
l
i
n
g
 
d
e
v
i
c
e
 
c
o
n
n
e
c
t
e
d
 
t
o
 
t
h
e


co
ld


 w
at
er
 
li


n
e
, 


to
 r


e
d


u
c
e
 t


h
e
 t
e
m
p
e
r
a
t
u
r
e
 
t
o
 
l
e
s
s
 
t
h
a
n
 
1
3
0
 
d
e
g
r
e
e
s
 
F
.


b
e
f
o
r
d
 
d
i
s
c
h
a
r
g
i
n
g
 
i
n
t
o
 
t
h
e
 
d
r
a
i
n
 
o
r
 
s
e
w
e
r
.
 
A
l
l
 
s
u
c
h
 
c
o
n
s
t
r
u
c
t
i
o
n


s
h
a
l
l
 
b
e
 
a
p
p
r
o
v
e
d
,
 
a
n
d
 
i
n
 
n
o
 
c
a
s
e
 
s
h
a
l
l
 
i
t
 
b
e
 
a
l
l
o
w
e
d
 
t
o
 
c
o
n
n
e
c
t


d
i
r
e
c
t
l
y
 
w
i
t
h
 
a
n
y
 
p
u
b
l
i
c
 
o
r
 
p
r
i
v
a
t
e
 
s
e
w
e
r
.
 
C
o
o
l
i
n
g
 
t
a
n
k
 
t
r
a
p
 
s
h
a
l
l
 
b
e


v
e
n
t
e
d
 
a
n
d
 
i
n
s
t
a
l
l
 
c
h
e
c
k
 
a
n
d
 
g
a
te


 o
n
 
s
e
w
e
r
 
s
i
d
e
 
o
f
 
t
r
a
p
.
 
P
a
g
e
 
4
2
1


SE
C.


 1
71


4.
34


 -
 
Ve
rt
ic
al
 S
ta
ck
s.
 
I
n
 
v
e
r
t
i
c
a
l
 
w
a
s
t
e
 
s
t
a
c
k
s
 
n
o
t
 
l
e
s
s


t
h
a
n
.
f
o
u
r
 
(
4
)
 
i
n
c
h
e
s
 
i
n
 
d
i
a
m
e
t
e
r
 
i
n
t
e
n
d
e
d
 
f
o
r
 
f
l
o
o
r
 
o
u
t
l
e
t
 
f
i
x
t
u
r
e
s


o
n
l
y
,
 
a
 
s
i
n
g
l
e
 
s
a
n
i
t
a
r
y
 
t
e
e
-
w
y
e
,
 
o
r
 
a
 
d
o
u
b
l
e
 
s
a
n
i
t
a
r
y
 
t
e
e
-
w
y
e
,
 
m
a
y


b
e
 
u
s
e
d
;
 
a
n
d
 
w
h
e
n
 
t
h
e
 
s
t
a
c
k
 
i
s
 
n
o
t
 
l
e
s
s
 
t
h
a
n
 
f
o
u
r
 
(
4
)
 
i
n
c
h
e
s
 
i
n


d
i
a
m
e
t
e
r
 
i
n
t
e
n
d
e
d
 
f
o
r
 
w
a
l
l
 
o
u
t
l
e
t
 
f
i
x
t
u
r
e
s
 
o
n
l
y
,
 
w
i
t
h
 
a
 
f
i
x
t
u
r
e


r
a
t
i
n
g
 
o
f
 
n
o
t
 
l
e
s
s
 
t
h
a
n
 
t
h
i
r
t
y
 
(
3
0
)
 
a
s
 
s
p
e
c
i
f
i
e
d
 
i
n
 
T
A
B
L
E
 
2
6
 
t
a
p
p
e
d


or
 c
au


lk
ed


 d
ou
bl


e 
sa


ni
ta


ry
 t


ee
-,


,r
ye


s,
 a


nd
 s


an
it


ar
y 


te
e-


wy
e,


 m
ay


 b
e


u
s
e
d
.
 
P
a
g
e
 
4
2
2


-
 
Gr
ou


nd
 S
up
po
rt
ed
.
 
C
a
s
t
 
i
r
o
n
 
p
i
p
e
 
o
r
 
v
i
t
r
i
f
i
e
d
 
c
l
a
y
 
s
e
w
e
r


p
i
p
e
 
l
a
i
d
 
o
n
 
u
n
c
o
n
s
o
l
i
d
a
t
e
d
 
s
o
i
l
 
s
h
a
l
l
 
b
e
 
s
u
p
p
o
r
t
e
d
 
i
n
 
a
n
 
a
p
p
r
o
v
e
d


m
a
n
n
e
r
.
 
P
a
g
e
 
4
2
3


Ca
ul


ke
d 
Jo
in
ts
.
 
C
a
u
l
k
e
d
 
j
o
i
n
t
s
 
i
n
 
c
a
s
t 
i
r
o
n
,
 
c
l
a
y
 
c
o
n
c
r
e
t
e


or
 o


th
er
 p
ip
in
g 
sh
al
l 
be
 f
ir
ml
y 
pa
ck
ed
, 
wi
th
 a
sb
es
to
s 
or
 o
th
er


a
p
p
r
o
v
e
d
 
m
a
t
e
r
i
a
l
s
.
 
A


ll
 j


o
in


ts
 i
n
 
c
a
s
t
 
i
r
o
n
 
s
e
r
v
i
c
e
 
p
i
p
e
s
 
s
h
a
l
l
 
b
e


o
f
 
t
h
e
 
l
e
a
d
 
a
n
d
 
g
a
s
k
e
t
 
c
a
u
l
k
e
d
 
t
y
p
e
.
 
C
a
s
t
 
I
r
o
n
 
P
i
p
e
 
s
h
a
l
l
 
b
e
 
c
a
u
l
k
e
d


w
i
t
h
 
O
a
k
u
m
 
a
n
d
 
M
o
l
t
e
n
 
L
e
a
d
.
 
P
a
g
e
 
4
2
4


SE
C.


 1
71
4.
6 


-
 
UN
DE
RG
RO
UN
D
 
S
O
I
L
 
LI
NE
S.
 
A
l
l
 
u
n
d
e
r
g
r
o
u
n
d
 
s
o
i
l
 
p
i
p
i
n
g


s
h
a
l
l
 
b
e
•
i
n
s
t
a
l
l
e
d
 
a
n
d
 
c
o
n
s
t
r
u
c
t
e
d
 
o
f
 
m
a
t
e
r
i
a
l
s
 
w
i
t
h
 
a
d
e
q
u
a
t
e


s
t
r
e
n
g
t
h
,
 
d
u
r
a
b
i
l
i
t
y
 
a
n
d
 
c
o
r
r
o
s
i
o
n
-
r
e
s
i
s
t
a
n
c
e
 
f
o
r
 
t
h
e
 
s
e
r
v
i
c
e
 
t
o
 
b
e


p
e
r
f
o
r
m
e
d
.
 
N


o
 g


a
lv


a
n
iz


e
d
 s


te
e
l,


 w
ro


u
g


h
t 
i
r
o
n
,
 
o
r
 
l
e
a
d
 
p
i
p
e
 
s
h
a
l
l
 
b
e


u
s
e
d
 
i
n
 
u
n
d
e
r
g
r
o
u
n
d
 
s
o
i
l
 
o
r
 
w
a
s
t
e
 
l
i
n
e
s
;
 
a
n
d
 
w
h
e
n
 
u
s
e
d
 
a
b
o
v
e
g
r
o
u
n
d
,


s
u
c
h
 
p
i
p
e
 
s
h
a
l
l
 
b
e
 
i
n
s
t
a
l
l
e
d
 
n
o
t
 
l
e
s
s
 
t
h
a
n
 
s
i
x
 
(6


) 
in
ch
es
 a
bo
ve
-


g
r
o
u
n
d
.
 


 
P
a
g
e
 
4
2
4


SE
C.


 1
71
5.
12
 
-
 
Ge
ne
ra
l 
Us
es
.
 
T
h
e
 
n
u
m
b
e
r
 
o
f
 
f
i
x
t
u
r
e
s
 
r
e
q
u
i
r
e
d
 
i
n


b
u
i
l
d
i
n
g
s
 
a
n
d
 
s
t
r
u
c
t
u
r
e
s
 
o
f
 
a
l
l
 
u
s
e
 
g
r
o
u
p
s
,
 
e
x
c
e
p
t
 
a
s
s
e
m
b
l
y
 
u
s
e
s


(
U
s
e
 
G
r
o
u
p
 
F
l
,
 
F
2
 
a
n
d
 
F
3
)
 
a
n
d
 
r
e
s
i
d
e
n
t
i
a
l
 
u
s
e
s
 
(
U
s
e
 
G
r
o
u
p
s
 
L
l
,
 
L
2


an
d 


L
3


) 
s
h


a
ll


 n
o


t 
b


e
 l
e
s
s
 
t
h
a
n
 
r
e
q
u
i
r
e
d
 
b
y
 
l
a
w
,
 
n
o
r
 
le
ss
 t
ha
n 
re
-


qu
ir


ed
 b
y 
Ta
bl


e 
22
.


SE
C.


 1
71
6.
1 


 -
 D
el
et
e 
fr
om
 P
ag
e 


4
2


8
 (
It
 a
pp
ea
rs
 o
n 
Pa
ge
 4
27
.


SE
C.


 1
71
7.
1
 
-
 
FI
XT
UR
E 
TR
AP
S.
 
 
E
v
e
r
y
 
p
l
u
m
b
i
n
g
 
f
i
x
t
u
r
e
 
s
h
a
l
l
 
b
e


s
e
p
a
r
a
t
e
l
y
 
t
r
a
p
p
e
d
 


b
y


.a
n


 a
p
p
r
o
v
e
d
 
l
i
q
u
i
d
-
s
e
a
l
 
t
r
a
p
.
 
E
v
e
r
y
 
w
a
s
h
 
b
a
s
i
n


b
a
th


tu
b


, 
s
i
n
k
,
 
u
r
i
n
a
l
,
 
w
a
t
e
r
-
c
l
o
s
e
t
,
 
d
r
i
n
k
i
n
g
 
f
o
u
n
t
a
i
n
,
 
f
i
x
t
u
r
e
 
o
r


a
p
p
l
i
a
n
c
e
,
 
b
e
f
o
r
e
 
b
e
i
n
g
 
i
n
s
t
a
l
l
e
d
,
 
s
h
a
l
l
 
b
e
 
a
p
p
r
o
v
e
d
;
 
a
n
d
 
a
f
t
e
r


b
e
i
n
g
 
a
p
p
r
o
v
e
d
 
a
n
d
 
i
n
s
t
a
l
l
e
d
 
s
h
a
l
l
 
b
e
 
p
r
o
v
i
d
e
d
 
w
i
t
h
 
a
n
 
a
d
e
q
u
a
t
e


s
u
p
p
l
y
 
o
f
 
w
a
t
e
r
,
 
a
n
d
 
s
h
a
l
l
 
b
e
 
s
e
p
a
r
a
t
e
l
y
 
t
r
a
p
p
e
d
 
a
s
 
c
l
o
s
e
 
t
o
 
t
h
e


f
i
x
t
u
r
e
 
a
s
 
p
o
s
s
i
b
l
e
.
 
A
l
l
 
i
n
s
t
a
l
l
e
d
 
f
i
x
t
u
r
e
s
 
f
o
u
n
d
 
d
e
f
e
c
t
i
v
e
 
o
r
 
i
n
 
a
n


u
n
s
a
n
i
t
a
r
y
 
c
o
n
d
i
t
i
o
n
 
s
h
a
l
l
 
b
e
 
r
e
p
a
i
r
e
d
,
 
r
e
n
o
v
a
t
e
d
,
 
r
e
p
l
a
c
e
d
 
o
r
 
r
e
-


m
o
v
e
d
 
u
p
o
n
 
r
e
c
e
i
p
t
 
o
f
 
w
r
i
t
t
e
n
 
n
o
t
i
c
e
 
f
r
o
m
 
t
h
e
 
D
i
r
e
c
t
o
r
.
 
P
a
g
e
 
4
2
9







. 
48


,


S
E
C
.
 
17


17
.2
 
-
 
D
O
U
B
L
E
 
TR


AP
S.
 
N
o
 
f
i
x
t
u
r
e
,
 
p
l
u
m
b
i
n
g
 
w
a
s
t
e
,
 
s
o
i
l
 
l
i
n
e


o
r
 
s
t
o
r
m
 
d
r
a
i
n
,
 
o
r
 
a
n
y
 
c
o
m
b
i
n
a
t
i
o
n
 
t
h
e
r
e
o
f
,
 
s
h
a
l
l
 
b
e
 
d
o
u
b
l
e
 
t
r
a
p
p
e
d
;


e
x
c
e
p
t
 
t
h
a
t
 
a
 
b
u
i
l
d
i
n
g
 
t
r
a
p
 
w
h
e
n
 
u
s
e
d
 
s
h
a
l
l
 
b
e
 
e
x
e
m
p
t
 
f
r
o
m
 
t
h
i
s
 
r
e
-


q
u
i
r
e
m
e
n
t
,
 
p
r
o
v
i
d
e
d
 
i
t
 
h
a
s
 
a
 
f
r
e
s
h
 
a
i
r
 
i
n
l
e
t
.
 
P
a
g
e
 
4
2
9


S
E
C
.
 
1
7
1
8
.
2
 
-
 
S
I
Z
E
 
A
N
D
 
LE


NG
TH
 
O
F
 
VE
NT
S 


F
O
R
 
S
O
I
L
 
A
N
D
 
WA


ST
E 


ST
AC


KS
. 


T
h
e
 
r
e
q
u
i
r
e
d
 
s
i
z
e
 
o
f
 
t
h
e
 
v
e
n
t
 
s
h
a
l
l
 
b
e
 
d
e
t
e
r
m
i
n
e
d
 
b
y
 
t
h
e
 
s
i
z
e
 
o
f
 
t
h
e


s
o
i
l
 
o
r
 
w
a
s
t
e
 
s
t
a
c
k
,
 
t
h
e
 
m
i
n
i
m
u
m
 
s
i
z
e
 
s
h
a
l
l
 
b
e
 
n
o
t
 
l
e
s
s
 
t
h
a
n
 
o
n
e
 
a
n
d


o
n
e
-
h
a
l
f
 
(
1
 
1
/
2
)
 
i
n
c
h
 
v
e
n
t
 
p
i
p
e
 
f
o
r
 
a
 
w
a
s
t
e
 
p
i
p
e
.
 
N
o
 
v
e
n
t
 
p
i
p
e
 
s
h
a
l
l


b
e
 
l
e
s
s
 
t
h
a
n
 
t
w
o
 
(
2
)
 
i
n
c
h
e
s
 
i
n
 
s
i
z
e
 
w
h
e
r
e
 
i
t
 
p
a
s
s
e
s
 
t
h
r
o
u
g
h
 
t
h
e
 
r
o
o
f
,


a
n
d
 
i
n
 
e
x
i
s
t
i
n
g
 
b
u
i
l
d
i
n
g
s
 
w
h
e
r
e
 
s
e
p
a
r
a
t
e
 
a
i
r
 
p
i
p
e
 
c
o
n
n
e
c
t
i
o
n
s
 
a
r
e
 
n
o
t


p
r
o
v
i
d
e
d
,
 
a
p
p
r
o
v
e
d
 
t
r
a
p
s
 
w
h
i
c
h
 
w
i
l
l
 
n
o
t
 
u
n
s
e
a
l
 
s
h
a
l
l
 
b
e
 
u
s
e
d
.
 
O
n


N
e
w
 
b
u
i
l
d
i
n
g
s
 
a
l
l
 
b
r
a
n
c
h
 
l
i
n
e
s
 
o
f
 
w
a
s
t
e
-
p
i
p
e
 
t
w
e
n
t
y
 
(
2
0
)
 
f
e
e
t
 
o
r
 
m
o
r
e


i
n
 
l
e
n
g
t
h
 
m
u
s
t
 
b
e
 
c
a
r
r
i
e
d
 
u
p
 
t
h
r
o
u
g
h
 
a
n
d
 
t
w
o
 
(
2
)
 
f
e
e
t
 
a
b
o
v
e
 
t
h
e
 
r
o
o
f
,
_


o
r
 
i
n
t
o
 
t
h
e
 
m
a
i
n
 
s
o
i
l
 
p
i
p
e
 
a
b
o
v
e
 
t
h
e
 
h
i
g
h
e
s
t
 
p
l
u
m
b
i
n
g
 
f
i
x
t
u
r
e
;
.


Pa
ge


 4
30


A.


S
E
C
.
 
1
7
1
8
,
8
 
-
 
L
i
n
e
 
1
2
 
c
o
r
r
e
c
t
 
w
o
r
d
 
-
 
R
u
n
.


SE
C.


 
17
18
.9
 
-
 
Sp
ec
ia
l 
Ve
nt


 
F
o
r
 
Wa


te
r
 
C
l
o
s
e
t
.
 
I
n
 
a
l
l
 
b
u
i
l
d
i
n
g
s
,
 
w
h
e
r
e


a
 
w
a
t
e
r
-
c
l
o
s
e
t
,
 
l
o
c
a
t
e
d
 
o
n
 
t
h
e
 
f
i
r
s
t
 
f
l
o
o
r
,
 
c
o
n
n
e
c
t
s
 
d
i
r
e
c
t
l
y
 
w
i
t
h
 
a


d
r
a
i
n
 
h
a
v
i
n
g
 
a
 
f
o
u
r
-
i
n
c
h
 
s
o
i
l
 
p
i
p
e
 
e
x
t
e
n
s
i
o
n
,
 
t
h
r
o
u
g
h
 
t
h
e
 
r
o
o
f
,
 
i
t


m
a
y
 
b
e
 
p
r
o
v
i
d
e
d
 
w
i
t
h
 
a
 
b
a
c
k
 
v
e
n
t
 
p
i
p
e
 
o
f
 
t
w
o
-
i
n
c
h
 
b
o
r
e
 
f
o
r
 
t
h
i
r
t
y


f
e
e
t
 
o
r
 
l
e
s
s
,
 
a
n
d
 
o
f
 
n
o
t
 
l
e
s
s
 
t
h
a
n
 
t
h
r
e
e
-
i
n
c
h
 
b
o
r
e
 
f
o
r
 
m
o
r
e
 
t
h
a
n


th
ir
ty
 f
ee
t.


S
E
C
.
 
1
7
1
9
.
1
2
 
-
 
W
a
t
e
r
 
Pu


mp
s.
 
W
h
e
n
 
p
o
w
e
r
 
p
u
m
p
s
 
a
r
e
 
r
e
q
u
i
r
e
d
 
i
n
 
t
h
e


w
a
t
e
r
 
s
u
p
p
l
y
 
s
y
s
t
e
m
 
o
f
 
a
 
b
u
i
l
d
i
n
g
 
o
r
 
s
t
r
u
c
t
u
r
e
,
 
t
h
e
y
 
s
h
a
l
l
 
n
o
t
 
p
u
m
p


d
i
r
e
c
t
l
y
 
f
r
o
m
 
a
 
c
i
t
y
 
m
a
i
n
 
o
r
 
f
r
o
m
 
t
h
e
 
b
u
i
l
d
i
n
g
 
s
u
p
p
l
y
,
 
b
u
t
 
s
h
a
l
l
 
b
e


f
e
d
 
t
h
r
o
u
g
h
 
a
n
 
o
p
e
n
 
s
u
r
g
e
 
t
a
n
k
 
w
i
t
h
 
a
 
v
e
r
m
i
n
 
a
n
d
 
r
o
d
e
n
t
-
p
r
o
o
f
 
s
o
l
i
d


c
o
v
e
r
,
 
a
n
d
 
c
o
n
t
r
o
l
l
e
d
 
b
y
 
a
 
b
a
l
a
n
c
e
d
 
b
a
l
l
-
c
o
c
k
 
u
n
l
e
s
s
 
o
t
h
e
r
w
i
s
e
 
a
p
p
r
o
v
e


t
h
i
s
 
t
a
n
k
 
m
u
s
t
 
b
e
 
e
q
u
i
p
p
e
d
 
w
i
t
h
 
o
v
e
r
f
l
o
w
.


P
U
M
P
S
:
 
W
a
t
e
r
 
s
h
a
l
l
 
b
e
 
f
e
d
 
t
o
 
p
u
m
p
s
 
a
n
d
 
t
h
e
n
 
t
o
 
p
n
e
u
m
a
t
i
c
 
t
a
n
k
.
 
E
a
c
h


p
u


m
p


 s
h


a
ll


 h
a
v
e
 
a
 
v
a
l
v
e
 
o
n
 
i
n
l
e
t
 
s
i
d
e
 
a
n
d
 
a
 
c
h
e
c
k
 
a
n
d
 
g
a
t
e
 
v
a
l
v
e
 
o
n


o
u
t
l
e
t
 
s
i
d
e
 
a
n
d
 
f
e
e
d
 
t
o
 
b
o
t
t
o
m
 
o
f
 
c
o
m
p
r
e
s
s
i
o
n
 
t
a
n
k
,
 
t
h
i
s
 
l
i
n
e
 


s
h
a
ll


i
n
c
l
u
d
e
 
a
n
 
a
i
r
 
c
h
a
m
b
e
r
 
o
f
 
a
d
e
q
u
a
t
e
 
s
i
z
e
 
w
i
t
h
 
p
e
t
 
c
o
c
k
 
i
n
s
t
a
l
l
e
d
 
o
n


t
o
p
,
 
g
a
t
e
 
v
a
l
v
e
 
o
n
 
b
o
t
t
o
m
 
f
o
r
 
e
m
p
t
y
i
n
g
 
t
o
 
r
e
n
e
w
 
a
i
r
,
 
t
h
e
r
e
 
s
h
a
l
l


a
l
s
o
 
b
e
 
a
n
 
a
i
r
 
c
o
m
p
r
e
s
s
o
r
 
f
e
e
d
i
n
g
 
t
o
 
c
o
m
p
r
e
s
s
i
o
n
 
t
a
n
k
 
w
i
t
h
 
g
a
t
e
 
a
n
d


c
h
e
c
k
 
v
a
l
v
e
s
 
c
o
n
n
e
c
t
e
d
 
o
n
 
t
o
p
,
 
f
e
e
 
t
o
 
h
i
g
h
 
z
o
n
e
s
 
s
h
a
l
l
 
b
e
 
c
o
n
n
e
c
t
e
d


f
r
o
m
 
b
o
t
t
o
m
 
o
f
 
c
o
m
p
r
e
s
s
i
o
n
 
t
a
n
k
 
w
i
t
h
 
d
r
i
p
s
 
t
o
 
e
m
p
t
y
 
s
y
s
t
e
m
.
 
P
r
e
s
s
u
r
e


g
a
g
e
s
 
a
n
d
 
a
l
l
 
a
p
p
r
o
v
e
d
 
s
a
f
e
t
y
 
a
p
p
l
i
a
n
c
e
 


s
h


a
ll


 a
ls


o
 b
e 
in
st
al
le
d.


CO
LD
 W


AT
ER
 T
AN
KS
:  


E
a
c
h
 
t
a
n
k
 
s
h
a
l
l
 
b
e
 
o
f
 
b
o
i
l
e
r
 
p
l
a
t
e
 
s
t
e
e
l
 
b
u
i
l
t


t
o
 
A
S
M
E
 
w
e
l
d
e
d
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
l
a
t
e
s
t
 
e
d
i
t
i
o
n
 
f
o
r
 
u
n
f
i
r
e
d


p
r
e
s
s
u
r
e
 
v
e
s
s
e
l
 
f
o
r
 
1
5
0
 
l
b
s
.
 
w
o
r
k
i
n
g
 
a
n
d
 
3
0
0
 
l
b
s
.
 
t
e
s
t
 
p
r
e
s
s
u
r
e
s


h
a
v
i
n
g
 
s
h
e
l
l
 
t
h
i
c
k
n
e
s
s
 
o
f
 
3
/
4
 


in
c
h
 a
n
d
 
h
e
a
d
 
t
h
i
c
k
n
e
s
s
 
1
5
/
1
6
 
i
n
c
h
.


H
I
G
H
 
Z
O
N
E
 
T
A
N
K
 
H
O
T
 
WA
TE
R  
T
A
N
K
:
 
E
a
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t
h
 
a
n
d
 
t
o
i
l
e
t


r
o
o
m
s
 
s
h
a
l
l
 
b
e
 
e
n
c
l
o
s
e
d
 
i
n
 
w
a
l
l
s
 
o
r
 
p
a
r
t
i
t
i
o
n
s
 
f
o
r
 
t
h
e
 
f
u
l
l
 
s
t
o
r
y


h
e
i
g
h
t
;
 
o
r
 
i
n
 
l
i
e
u
 
t
h
e
r
e
o
f
 
s
h
a
l
l
 
b
e
 
p
r
o
v
i
d
e
d
 
w
i
t
h
 
a
n
 
i
n
d
e
p
e
n
d
e
n
t


c
e
i
l
i
n
g
 
h
a
v
i
n
g
 
a
 
c
l
e
a
r
 
h
e
i
g
h
t
 
o
f
 
n
o
t
 
l
e
s
s
 
t
h
a
n
 
s
e
v
e
n
 
(
7
)
 
f
e
e
t
,
 
f
o
u
r


(
4
)
 
i
n
c
h
e
s
;
 
e
x
c
e
p
t
 
a
s
 
p
r
o
v
i
d
e
d
 
i
n
 
S
e
c
t
i
o
n
 
1
7
1
5
.
4
 
f
o
r
 
a
u
x
i
l
i
a
r
y


t
o
i
l
e
t
s
 
i
n
 
o
n
e
 
a
n
d
 
t
w
o
 
f
a
m
i
l
y
 
d
w
e
l
l
i
n
g
s
.


W
a
t
e
r
•
c
l
o
s
e
t
s
 
l
o
c
a
t
e
d
 
i
n
 
o
r
 
a
d
j
o
i
n
i
n
g
 
k
i
t
d
h
e
n
,
 
p
a
n
t
r
i
e
s
 
o
r


s
i
n
k
 
r
o
o
m
s
,
 
s
h
a
l
l
 
b
e
 
c
o
m
p
a
r
t
m
e
n
t
s
 
e
f
f
e
c
t
u
a
l
l
y
 
s
e
p
a
r
a
t
e
d
 
f
r
o
m
 
s
a
i
d


k
i
t
c
h
e
n
s
,
 
p
a
n
t
r
i
e
s
,
 
o
r
 
s
i
n
k
 
r
o
o
m
s
 
b
y
 
p
a
r
t
i
t
i
o
n
s
 
c
o
n
s
t
r
u
c
t
e
d
 
o
f


l
a
t
h
 
a
n
d
 
p
l
a
s
t
e
r
 
o
r
 
o
t
h
e
r
 
a
p
p
r
o
v
e
d
 
f
o
r
m
 
o
f
 
a
i
r
 
t
i
g
h
t
 
c
o
n
s
t
r
u
c
t
i
o
n


a
n
d
 
s
h
a
l
l
 
b
e
 
p
r
o
v
i
d
e
d
 
w
i
t
h
 
c
l
o
s
e
 
f
i
t
t
i
n
g
 
p
a
n
e
l
e
d
 
d
o
o
r
s
 
a
n
d
 
r
a
b
b
e
t
e
d


do
or
 f


ra
me


s.


Ea
ch
 t
oi
le
t 
ro
om
 '
sh
al
l 
ha
ve
 a
 w
in
do
w 
op
en
in
g 
to
 t
he
 o
ut
er
 a
ir
,


t
h
e
 
a
r
e
a
 
o
f
 
w
h
i
c
h
 
s
h
a
l
l
 
b
e
 
n
o
t
 
l
e
s
s
 
t
h
a
n
 
t
h
r
e
e
 
s
q
u
a
r
e
 
f
e
e
t
,
 
a
n
d
 
n
o
 
•


s
u
c
h
 
w
i
n
d
o
w
 
s
h
a
l
l
 
b
e
 
l
e
s
s
 
t
h
a
n
 
o
n
e
 
f
o
o
t
 
i
n
 
w
i
d
t
h
 
b
e
t
w
e
e
n
 
s
t
o
p
 
b
e
a
d
s
,


u
n
l
e
s
s
 
a
d
e
q
u
a
t
e
 
m
e
c
h
a
n
i
c
a
l
 
v
e
n
t
i
l
a
t
i
o
n
 
i
s
 
p
r
o
v
i
d
e
d
.


T
h
e
 
p
l
u
m
b
e
r
 
w
i
l
l
 
b
e
 
h
e
l
d
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
t
h
e
 
s
a
t
i
s
f
a
c
t
o
r
y


c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
t
h
e
 
p
a
r
t
i
t
i
o
n
s
,
 
d
o
o
r
s
 
a
n
d
 
w
i
n
d
o
w
s
.


S
E
C
.
 
17
25
.3
 
-
 
TO
IL
ET
 R
OO
M 
VE
ST
IB
UL
ES
.
 
I
n
 
m
e
r
c
a
n
t
i
l
e
,
 
i
n
d
u
s
t
r
i
a
l


m
o
u
s
i
n
e
s
s
,
 
a
s
s
e
m
b
l
y
 
a
n
d
 
i
n
s
t
i
t
u
t
i
o
n
a
l
 
b
u
i
l
d
i
n
g
s
,
 
v
e
s
t
i
b
u
l
e
s
,
 
a
n
t
e
-


r
o
o
m
s
,
 
s
c
r
e
e
n
s
 
o
r
 
o
t
h
e
r
 
m
e
a
n
s
 
s
h
a
l
l
 
b
e
 
p
r
o
v
i
d
e
d
 
t
o
 
i
n
s
u
r
e
 
p
r
i
v
a
c
y
;


a
n
d
 
w
h
e
r
e
 
t
o
i
l
e
t
 
r
o
o
m
s
 
a
r
e
 
l
o
c
a
t
e
d
 
a
d
j
a
c
e
n
t
 
t
o
 
e
a
c
h
 
o
t
h
e
r
,
 
t
h
e
y


s
h
a
l
l
 
b
e
 
s
e
p
a
r
a
t
e
d
 
b
y
 
s
o
u
n
d
p
r
o
o
f
 
p
a
r
t
i
t
i
o
n
s
 
e
x
t
e
n
d
i
n
g
 
t
o
 
t
h
e
 
c
e
i
l
i
n
g


a
n
d
 
e
n
t
r
a
n
c
e
s
 
w
h
i
c
h
 
a
r
e
 
i
n
 
d
i
r
e
c
t
 
v
i
e
w
 
o
f
 
e
a
c
h
 
o
t
h
e
r
 
s
h
a
l
l
 
b
e
 
s
c
r
e
e
n
e
d


a
n
d
 
s
e
p
a
r
a
t
e
d
 
b
y
 
a
 
p
a
r
t
i
t
i
o
n
 
w
h
i
c
h
 
m
a
k
e
s
 
i
t
 
i
m
p
o
s
s
i
b
l
e
 
t
o
 
c
o
n
t
a
c
t


e
i
t
h
e
r
 
s
e
x
.
 
P
a
g
e
 
4
3
8


SE
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72
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2
 
-
 
ST
ER
IL
IZ
IN
G
 
A
N
D
 
FI
LT
RA
TI
ON
 E
QU
IP
ME
NT
.
 
S
t
e
r
i
l
i
z
i
n
g
 
a
n
d


f
i
l
t
r
a
t
i
o
n
 
e
q
u
i
p
m
e
n
t
 
s
h
a
l
l
 
b
e
 
a
d
e
q
u
a
t
e
 
t
o
 
k
e
e
p
 
t
h
e
 
p
o
o
l
 
i
n
 
a
 
s
a
n
i
-


t
a
r
y
 
c
o
n
d
i
t
i
o
n
 
a
t
 
a
l
l
 
t
i
m
e
s
 
a
n
d
 
s
h
a
l
l
 
c
o
m
p
l
y
 
w
i
t
h
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s


o
f
 
t
h
e
 
S
t
a
t
e
 
D
e
p
a
r
t
m
e
n
t
 
o
f
 
P
u
b
l
i
c
 
H
e
a
l
t
h
.
 
F
i
l
t
e
r
w
 
s
h
a
l
l
 
n
o
t
 
b
e


c
o
n
n
e
c
t
e
d
 
t
o
 
t
h
e
 
w
a
t
e
r
 
s
u
p
p
l
y
 
o
f
 
t
h
e
 
b
u
i
l
d
i
n
g
,
 
e
i
t
h
e
r
 
f
o
r
 
p
o
o
l
 
s
u
p
p
l
y


or
 f
or
 f
il
te
r 
wa
sh
in
g.
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.


S
E
C
.
 
1
7
2
9
.
1
 
-
 
L
I
C
E
N
S
E
 
A
N
D
 
F
E
E
S
.
 
E
v
e
r
y
 
s
p
r
i
n
k
l
e
r
 
c
o
m
p
a
n
y
,
 
m
a
k
i
n
g


a
p
p
l
i
c
a
t
i
o
n
 
f
o
r
 
a
 
l
i
m
i
t
e
d
 
l
i
c
e
n
s
e
 
t
o
 
c
a
r
r
y
 
o
n
 
t
h
e
 
b
u
s
i
n
e
s
s
 
o
f


S
p
r
i
n
k
l
e
r
 
f
i
t
t
i
n
g
 
a
n
d
 
e
v
e
r
y
 
p
e
r
s
o
n
 
m
a
k
i
n
g
 
a
p
p
l
i
c
a
t
i
o
n
 
f
o
r
 
a
 
l
i
m
i
t
e
d


l
i
c
e
n
s
e
 
t
o
 
c
a
r
r
y
 
o
n
 
t
h
e
 
b
u
s
i
n
e
s
s
 
o
f
 
l
a
y
i
n
g
 
d
r
a
i
n
s
 
a
s
 
a
 
l
i
c
e
n
s
e
d
 
d
r
a
i
n
-


l
a
y
e
r
 
s
h
a
l
l
 
p
a
y
 
t
h
e
 
s
u
m
 
o
f
 
T
w
e
n
t
y
-
F
i
v
e
 
4
2
5
.
0
0
)
 
D
o
l
l
a
r
s
 
a
s
 
a
 
l
i
c
e
n
s
e


f
e
e
 
b
e
f
o
r
e
 
a
 
l
i
c
e
n
s
e
 
s
h
a
l
l
 
b
e
 
i
s
s
u
e
d
.
 
E
v
e
r
y
 
p
e
r
s
o
n
 
m
a
k
i
n
g
 
a
p
p
l
i
c
a
t
i
o
n


f
o
r
 
a
 
l
i
c
e
n
s
e
 
t
o
 
c
a
r
r
y
 
o
n
 
t
h
e
 
b
u
s
i
n
e
s
s
 
o
f
 
d
r
a
i
n
l
a
y
i
n
g
 
o
r
 
s
p
r
i
n
k
l
e
r


f
i
t
t
i
n
g
 
s
h
a
l
l
 
f
u
r
n
i
s
h
 
a
 
b
o
n
d
 
i
n
 
t
h
e
 
s
u
m
 
o
f
 
t
h
r
e
e
 
t
h
o
u
s
a
n
d
 
d
o
l
l
a
r
s
,


w
i
t
h
 
o
n
e
 
o
r
 
m
o
r
e
 
s
u
r
e
t
i
e
s
,
 
s
a
t
i
s
f
a
c
t
o
r
y
 
t
o
 
t
h
e
 
D
i
r
e
c
t
o
r
 
o
f
 
P
u
b
l
i
c


W
o
r
k
s
,
 
c
o
n
d
i
t
i
o
n
e
d
 
s
u
b
s
t
a
n
t
i
a
l
l
y
,
 
t
h
a
t
 
t
h
e
 
a
p
p
l
i
c
a
n
t
 
s
h
a
l
l
 
i
d
e
m
n
i
f
y


s
a
v
e
 
h
a
r
m
l
e
s
s
 
t
h
e
 
C
i
t
y
 
o
f
 
P
r
o
v
i
d
e
n
c
e
 
a
n
d
 
s
a
i
d
 
D
i
r
e
c
t
o
r
 
o
f
 
P
u
b
l
i
c


W
o
r
k
s
 
f
r
o
m
 
a
l
l
 
s
u
i
t
s
 
a
n
d
 
a
c
t
i
o
n
s
 
o
f
 
e
v
e
r
y
 
n
a
m
e
 
a
n
d
 
d
e
s
c
r
i
p
t
i
o
n


b
r
o
u
g
h
t
 
a
g
a
i
n
s
t
 
s
a
i
d
 
c
i
t
y
,
 
o
r
 
a
n
y
 
o
f
f
i
c
e
r
 
o
f
 
s
a
i
d
 
c
i
t
y
,
 
f
o
r
 
o
r
 
o
n


a
c
c
o
u
n
t
 
o
f
 
a
n
y
 
i
n
j
u
r
i
e
s
 
o
r
 
d
a
m
a
g
e
s
 
r
e
c
e
i
v
e
d
 
o
r
 
s
u
s
t
a
i
n
e
d
 
b
y
 
a
n
y


p
e
r
s
o
n
 
i
n
 
c
o
n
s
e
q
u
e
n
c
e
 
o
f
 
o
r
 
r
e
s
u
l
t
i
n
g
 
f
r
o
m
 
a
n
y
 
w
o
r
k
 
p
e
r
f
o
r
m
e
d
 
b
y


s
a
i
d
 
a
p
p
l
i
c
a
n
t
,
 
h
i
s
 
s
e
r
v
a
n
t
s
 
o
r
 
a
g
e
n
t
s
,
 
o
r
 
o
f
 
o
r
 
f
r
o
m
 
a
n
y
 
i
m
p
r
o
p
e
r


ma
te
ri
al
s 
us
ed
 i
n 
sa
id
 w
or
k,
 o
r 
of
 o
r 
fr
om
 a
ny
 n
eg
li
ge
nc
e 
in
 g
ua
rd
-.


i
n
g
 
s
a
i
d
 
w
o
r
k
,
 
c
r
 
o
f
 
o
r
 
f
r
o
m
 
a
n
y
 
a
c
t
 
o
r
 
o
m
i
s
s
i
o
n
 
o
f
 
s
a
i
d
 
a
p
p
l
i
c
a
n
t
,


h
i
s
 
s
e
r
v
a
n
t
s
 
o
r
 
a
g
e
n
t
s
;
 
t
h
a
t
 
s
a
i
d
 
a
p
p
l
i
c
a
n
t
 
s
h
a
l
l
 
f
a
i
t
h
f
u
l
l
y


p
e
r
f
o
r
m
 
s
a
i
d
 
w
o
r
k
 
i
n
 
a
l
l
 
r
e
s
p
e
c
t
s
 
a
n
d
 
s
h
a
l
l
 
a
l
s
o
 
r
e
p
l
a
c
e
 
a
n
d
 
r
e
s
t
o
r
e


t
h
a
t
 
p
o
r
t
i
o
n
 
o
f
 
a
n
y
 
s
t
r
e
e
t
 
i
n
 
w
h
i
c
h
 


sa
id


 a
pp
li
ca
nt
, 
hi
s 
se
rv
an
ts
,


o
r
 
a
g
e
n
t
s
,
 
s
h
a
l
l
 
m
a
k
e
 
a
n
y
 
e
x
c
a
v
a
t
i
o
n
,
 
t
o
 
a
s
 
g
o
o
d
 
c
o
n
d
i
t
i
o
n
 
a
s
 
t
h
a
t


i
n
 
w
h
i
c
h
 
t
h
e
 
s
a
m
e
 
w
a
s
 
b
e
f
o
r
e
 
s
a
i
d
 
w
o
r
k
 
w
a
s
 
p
e
r
f
o
r
m
e
d
,
 
a
n
d
 
s
h
a
l
l


a
l
s
o
 
k
e
e
p
 
a
n
d
 
m
a
i
n
t
a
i
n
 
s
u
c
h
 
s
t
r
e
e
t
 
i
n
 
l
i
k
e
 
g
o
o
d
 
c
o
n
d
i
t
i
o
n
 
t
o
 
t
h
e


s
a
t
i
s
f
a
c
t
i
o
n
 
o
f
 
t
h
e
 
D
i
r
e
c
t
o
r
 
o
f
 
P
u
b
l
i
c
 
W
o
r
k
s
 
f
o
r
 
t
h
e
 
p
e
r
i
o
d
 
o
f
 
o
n
e


y
e
a
r
,
 
a
n
d
 
w
i
t
h
 
o
r
 
w
i
t
h
o
u
t
 
n
o
t
i
c
e
 
t
o
 
s
a
i
d
 
a
p
p
l
i
c
a
n
t
,
 
r
e
p
a
i
r
 
s
u
c
h
 
s
t
r
e
e
t


a
n
d
 
t
h
a
t
 
t
h
e
 
c
o
s
t
 
t
h
e
r
e
o
f
 
s
h
a
l
l
 
b
e
 
p


a
id


 b
y


 s
a
i
d
 
a
p
p
l
i
c
a
n
t
;
 
an


d
 t
ha
t


sa
id
 T


p
li


c
a
n


t 
s
h
a
l
l
 
c
o
m
p
l
y
 
i
n
 
a
l
l
 
r
e
s
p
e
c
t
s
 
w
i
t
h
 
t
h
e
 
r
u
l
e
s
 
a
n
d


r
e
g
u
l
a
t
i
o
n
s
 
e
s
t
a
b
l
i
s
h
e
d
 
b
y
 
s
a
i
d
 
D
i
r
e
c
t
o
r
 
o
f
 
P
u
b
l
i
c
 
W
o
r
k
s
 
r
e
l
a
t
i
v
e


t
o
 
s
a
i
d
 
w
o
r
k
,
 
a
n
d
 
s
h
a
l
l
 
a
l
s
o
 
p
a
y
 
a
l
l
 
f
i
n
e
s
 
i
m
p
o
s
e
d
 
u
p
o
n
 
h
i
m
 
f
o
r


vi
ol


at
io


n 
of


 a
ny


 s
uc


h 
ru


le
::


or
 r


eg
ul


at
io


n.


S
E
C
.
 
1
7
3
0
.
0
 
-
 
T
r
a
n
s
f
e
r
 
o
f
 
P
l
u
m
b
i
n
g
 
W
o
r
k


S
E
C
.
 
1
7
3
0
.
1
 
-
 
A
f
t
e
r
 
a
 
p
l
a
n
 
f
o
r
 
a
n
y
 
p
l
u
m
b
i
n
g
 
w
o
r
k
 
h
a
s
 
b
e
e
n
 
a
p
p
r
o
v
e
d


b
y
 
t
h
e
 
D
i
r
e
c
t
o
r
;
 
n
o
 
p
l
a
n
 
f
o
r
 
t
h
e
 
s
a
m
e
 
w
o
r
k
,
 
t
o
 
b
e
 
p
e
r
f
o
r
m
e
d
 
b
y


a
n
o
t
h
e
r
 
p
l
u
m
b
e
r
,
 
s
h
a
l
l
 
b
e
 
a
p
p
r
o
v
e
d
 
b
y
 
D
i
r
e
c
t
o
r
 
e
x
c
e
p
t
 
o
n
 
t
h
e
 
w
r
i
t
t
e
n


r
e
q
u
e
s
t
 
o
f
 
t
h
e
 
p
a
r
t
y
 
f
o
r
 
w
h
o
m
 
t
h
e
 
w
o
r
k
 
i
s
 
b
e
i
n
g
 
p
e
r
f
o
r
m
e
d
,
 
a
n
d
 
o
n


n
o
t
i
c
e
 
t
o
 
t
h
e
 
p
l
u
m
b
e
r
 
w
h
o
 
f
i
l
e
d
 
t
h
e
 
f
i
r
s
t
 
p
l
a
n
;
 
a
n
d
 
u
p
o
n
 
s
u
c
h
 
r
e
q
u
e
s
t


a
n
d
 
n
o
t
i
c
e
 
t
h
e
•
D
i
r
e
c
t
o
r
 
m
a
y
 
a
c
c
e
p
t
 
a
n
d
 
a
p
p
r
o
v
e
 
a
 
l
i
k
e
-
p
l
a
n
,
 
o
r
 
a


d
i
f
f
e
r
e
n
t
 
p
l
a
n
,
 
f
r
o
m
 
a
n
y
 
o
t
h
e
r
 
p
l
u
m
b
e
r
 
f
o
r
 
s
u
c
h
 
w
o
r
k
.
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E
C
.
 
1
7
3
1
.
0
 
-
 
I
n
s
p
e
c
t
i
o
n
 
o
f
 
W
o
r
k
 
o
f
 
P
l
u
m
b
i
n
g
 
a
n
d
 
D
r
a
i
n
l
a
y
i
n
g
.
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1.
1 
 -


 N
ot
ic
e 
in
 w
ri
ti
ng


 m
us
t 
be
 s
en
t 
to
 s
ai
d 
Di
re
ct
or
 w
he
n-


e
v
e
r
 
t
h
e
 
w
o
r
k
 
i
s
 
s
u
f
f
i
c
i
e
n
t
l
y
 
a
d
v
a
n
c
e
d
 
f
o
r
 
i
n
s
p
e
c
t
i
o
n
,
 
b
u
t
 
n
o


a
p
p
l
i
c
a
t
i
o
n
 
f
o
r
 
i
n
s
p
e
c
t
i
o
n
 
o
f
 
p
l
u
m
b
i
n
g
 
o
r
 
d
r
a
i
n
a
g
e
 
w
o
r
k
 
s
h
a
l
l
 
b
e
 
r
e
-


c
e
i
v
e
d
 
a
t
 
t
h
e
 
o
f
f
i
c
e
 
o
f
 
t
h
e
 
D
i
r
e
c
t
o
r
 
u
n
l
e
s
s
 
f
i
l
e
d
 
i
n
 
w
r
i
t
i
n
g
 
u
p
o
n


b
l
a
n
k
s
 
p
r
o
v
i
d
e
d
 
f
o
r
 
t
h
e
 
p
u
r
p
o
s
e
;
 
a
n
d
 
i
n
 
c
a
s
e
 
i
t
 
s
h
a
l
l
-
b
e
 
n
e
c
e
s
s
a
r
y


f
o
r
 
s
a
i
d
 
D
i
r
e
c
t
o
r
 
t
o
 
i
n
s
p
e
c
t
 
s
a
i
d
 
w
o
r
k
 
m
o
r
e
 
t
h
a
n
 
o
n
c
e
,
 
b
y
 
r
e
a
s
o
n
 
o
f


t
h
e
 
s
a
m
e
 
n
o
t
 
b
e
i
n
g
 
r
e
a
d
y
 
f
o
r
 
i
n
s
p
e
c
t
i
o
n
 
a
f
t
e
r
 
n
o
t
i
c
e
 
h
a
s
 
b
e
e
n
 
g
i
v
e
n


t
o
 
s
a
i
d
 
D
i
r
e
c
t
o
r
 
o
f
 
t
h
e
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
w
o
r
k
,
 
t
h
e
n
 
s
a
i
d
 
D
i
r
e
c
t
o
r
 
m
a
y


c
h
a
r
g
e
 
a
n
d
 
c
o
l
l
e
c
t
 
f
r
o
m
 
s
a
i
d
 
p
l
u
m
b
e
r
 
o
r
 
d
r
a
i
n
-
l
a
y
e
r
 
t
h
e
 
s
u
m
 
o
f
 
o
n
e


d
o
l
l
a
r
 
f
o
r
 
e
a
c
h
 
v
i
s
i
t
 
o
f
 
i
n
s
p
e
c
t
i
o
n
 
r
e
q
u
i
r
e
d
 
t
o
 
b
e
 
m
a
d
e
 
a
s
 
a
f
o
r
e
s
a
i
d
;


a
n
d
 
a
l
l
 
f
e
e
s
 
o
r
 
f
i
n
e
s
 
c
o
l
l
e
c
t
e
d
 
b
y
 
t
h
e
 
D
i
r
e
c
t
o
r
 
h
e
r
e
u
n
d
e
r
 
s
h
a
l
l
 
b
e


p
a
i
d
 
a
s
 
r
e
q
u
i
r
e
d
 
b
y
 
l
a
w
.







5
2


.


SE
C.
 1
73
1.
2 
 -
 L
ic
en
se
d 
pl
um
be
rs
 s
ha
ll
 b
ef
or
e 
in
st
al
li
ng
 w
at
er
 m
ai
ns
,


d
i
s
t
r
i
b
u
t
i
n
g
 
p
i
p
e
s
,
 
o
r
 
c
o
n
n
e
c
t
i
o
n
s
,
 
m
a
k
e
 
a
 
w
r
i
t
t
e
n
 
d
e
s
c
r
i
p
t
i
o
n


-o
f,


a
n
d
 
f
i
l
e
•
a
 
p
l
a
n
 
f
o
r
 
a
l
l
 
n
e
w
 
w
o
r
k
,
 
a
l
t
e
r
a
t
i
o
n
s
,
 
o
r
 
a
d
d
i
t
i
o
n
s
 
o
f
,
 
t
h
e


o
r
d
i
n
a
r
y
,
 
d
e
s
i
g
n
e
d
,
 
o
r
 
s
p
e
c
i
a
l
 
u
s
e
s
 
t
o
 
w
h
i
c
h
 
t
h
e
 
w
a
t
e
r
 
i
s
 
t
o
 
b
e


a
p
p
l
i
e
d
.
 
W
h
e
t
h
e
r
 
f
o
r
 
h
u
m
a
n
 
c
o
n
s
u
m
p
t
i
o
n
 
o
r
 
o
t
h
e
r
w
i
s
e
,
 
a
l
s
o
 
a


d
e
s
c
r
i
p
t
i
o
n
 
o
f
 
a
l
l
 
f
i
x
t
u
r
e
s
,
 
a
p
p
a
r
a
t
u
s
,
 
o
r
 
a
p
p
l
i
a
n
c
e
s
 
t
o
 
b
e
 
u
s
e
d
,


a
n
d
 
c
o
n
n
e
c
t
e
d
 
t
o
 
t
h
e
 
C
i
t
y
 
o
f
 
P
r
o
v
i
d
e
n
c
e
 
W
a
t
e
r
 
S
u
p
p
l
y
.


Pa
ge
 4


42
S
E
C
.
 
1
8
0
0
.
2
 
-
 
D
e
l
e
t
e
 
t
h
i
s
 
s
e
c
t
i
o
n
 
a
s
 
i
t
 
i
s
 
a
 
r
e
p
e
t
i
t
i
o
n
 
o
f
 
S
E
C
.
 
1
8
0
2
.
2
.


P
a
g
e
 
4
4
8


S
E
C
.
 
1
8
0
9
„
2
 
-
 
D
e
l
e
t
e
 
(
U
s
e
 
G
r
o
u
p
 
C
)
 
-
 
2
n
d
 
l
i
n
e
.


Pa
ge


 4
70


S
E
C
.
 
1
9
1
9
.
2
 
-
 
S
t
r
e
n
g
t
h
 
o
f
 
D
u
c
t
 
M
a
t
e
r
i
a
l
s
.
 
T
h
e
 
s
t
r
e
n
g
t
h
 
a
n
d


du
ra


bi
li


- ;
y
 
o
f
 
t
h
e
 
m
a
t
e
r
i
a
l
s
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
 
f
o
r
 
a
i
r
-
d
u
c
t
s
 
s
h
a
l
l
 
b
e


e
q
u
i
v
a
l
e
n
t
 
t
o
 
g
a
l
v
a
n
i
z
e
d
 
s
t
e
e
l
 
d
u
c
t
s
 
o
f
 
t
h
e
 
t
h
i
c
k
n
e
s
s
 
s
p
e
c
i
f
i
e
d
 
i
n


Ta
bl
e 


18
.








59
TOWN COUNCIL	 NORTH PROVIDENCE,R. 1.
REGULAR MEETING	 OCTOBER 1, 1956	 PR 11 5 2006
MEMBERS ALL PRESENT:	 diaiE


A' aaa DOPY ATWST:
MONTHLY REPORTS:	 Public Works; Building inspector; Tax Celiector; 	 d.„ ,.:",,,9__


Police Department (FILED) Dog Officer referrdd to--
TGW	 4)--NFinance Committee.


JOINT AND PORPOSED Fatima Dr; Merchant St; Amelia Ct; Pearl AveaSmithiateld Rd:
POLE LOCATIONS 	Atlantic Blvd; Woonasquatucket Ave; Coes St; Whipple Court;


GRANTED:


TAX SALE PROPERTY 	Town Treasurers request for the approval of the following
tax sale property was granted;


Assessors Plat 22, lots 302 to 311 inclusive formerly owned
by Angell and Read. Also Lots 3611 and 3b7.
Assessors Plat 12 lots 283,234,261, and 26z ALSO assessors
Plat 11 lots 38 to 43 inclusive formerly owned by Angell & Read.


Town Treasurers request for the borrowing of $150,000.00 by
the issuance of negotiabl-e notes of thetuan was granted.


INSURANCE POLICIES: November 6,Fire Insurance on Town Bolldinas and contents
EXPIRE 	Premium $4,233.6o Agent R. Lomlne110.


November I,Liability and property damages to Fire Trucks
Premium approx. $1A00.00 Agent S. Magglacomo.
December ?7, Fire Insurance on Fire Trucks premium $250.00
Agent S MaggIacomo. GRANTED TO THE ABOVE NAMED AGENT.


LIODOR_LICENSE	 From : Rosindo Mancini to Frank Mancini
TRANSFER 	1007 Charles Street d/b/a Mancini's Cafe GRANTED:


wOONASQUATUCKET VALLEY	 Wishes to thank the council for the use of the Ball Field
FIREMENS LEAGUE .: 	for the ball games they held during the past seasons, Filed.


NEGOT.IABLE: 


Petition from residents to resurface the following streets.


Miles Ave; Greenfield Ave and Justice Street
Referred to the Public Works Committee.


Referred to the Building Inspector to investigate the
continued use of Dickinson Ave as a thooroughfare for
the tracking business of Thomas DelFarno.


Report from the Health officer In regards to the cesspool
overflow on Belcourt Ave he made investigations and found
the ground dry. He suggests that the grade of the street
should be higher so surface water can run Into brook. FILED


Residents petition that the brook on these streets be cleaned
because it represents a heatth menace because of mosquitoes.
referred to the Public Works Committee.


Petition to erect a billboard at the corner of Smith and
Atlantic Blvd. Lot 543 Plat 12 the matter is to be continued
to November 5,1956.


RESURFACE STREETS:


TRUCKING BUSINESS OF
THOMAS DEL FARNO: 


CESSPOOL DRAINAGE
ON BELCOURT  AVE:


RROOKSIDE AVE
LOCUST STREET 


BILLBOARD: 


RIVER MILL RACE


SALVAN STREET:


This matter was brought to the Councils attention by Elmer
Simpson on September 12,1956 Report from the Town Solicitor
Michael Abatuno regarding this matter he reports that the
State Division of Sanitory Engineering who are investigating
into the alleged pollution of the Woonasquatucket River Mill
Race in Centredale Mr Carleton A-Moine, senior sanitary
Engineer said that the laboratory tests will be made, Mastro
Atlantic Co has tied in its domestic sewage system with the
Towns. Bernard V Buonanno General Manager denied that waste
from the plant is centamenating the canal.
Next report will be submitted November 5,1956.


Nick DeChristofaro Is blocking the street, this matter
now rests with the court. the Public Works Department
to be notified not to remove - any asphalt.


Made by the President of the Town Council that October 1 to
October 8,1956 at Johnson and Johnson on National Safety
Council.


Mutton made and seconded that President Michael Costello
attend the confernace at the Biltmore Sheaton On October
5, 1956 The Town Treasurer be authorized to pay any expenses
accrued by the President of the town council.


PROCLAMATION


STREET NAME	 Laurel Street which runs off Humbert Street to be changed
CHANGED •	 TO LAUREL DRIVE.


[ it


•







REGULAR MEETING CONT/NUED: OCTOBER 1,1956


MA ALMEIDA 	The building that Mr Almeida manes was removed by agreement
continued for another 2 weeks
Also the building inspector states that Mr DiStefanis has
cement blocks and tiles but Is not conducting a business


CHARLOTTE ST 	Lumber that is on Ludovicis land be removed;
referred to the Building Inspector.


TRAFFIC RESTRICTION


President of the town council and the Town Solicitor
to draw an ordinance to restrict traffic.


HYDRANTS 	The following Hydrants are in committee;


1 at the end of water main on Fitzhugh St
1 500 feet Douglas Ave on West River Parkway
1 300 feet north of union Ave


Also write to water supply board that the Hydrant
at the Marleville School is out of commission.


WOODWARD ROAD TROT PC:


Letter to Mr Vallone In regards to the traffic conditions
on Woodward Rd due to the race track this road is not built


to handle that type of traffic and the PreSIdent of the council
would like to meet with Mr Vallone to talk but widening this
rood In the event the town does not hear from the State the
Town will have to close the lower end of of Woodward Road to
Track traffic.'


WATER:	 Estimate for water on Smithfield Road toward Randall Reservation
approx. 600 feet referred to the Town Engineer.


FLOOD OF WATER 
	


Town clerk to write to Mr Vallone to meet with Mr Russo in
regards to pipes that have been Installed In the Loulsgulisset
Pike extension near Marieviele the water is flooding private
property near the area.


AU1ilOSE STREET 	This matter was laid on the table.


STREET LIGHTS: The following lights are in committee:
Pole 10 Cushing Street
Pole 4	 White Court


The following Mercury vapor lights are to be Installed:
Pole 132 South Brookside Ave
Corner of High Service and Colonial Drive
Fruit Hill Ave near the Franciclan Covent.
Corner of Fruit Hill Aven and Humbert Street.
corner of Fruit Hill Ave and Lyman Ave.
on Waterman Ave at the island at the cutout (NEAR HOLIDAY PASTRY)


There being no further business it was voted to adjourn:


ATTEST:
	_	
TOWN CLERK


•


























December 20, 2002
	


Daniel Paterson
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UNITED STATES DISTRICT COURT


DISTRICT OF RHODE ISLAND


EMHART INDUSTRIES, INC.


Plaintiff


VS.	 C.A. No. 02-053ML


HOME INSURANCE CO., INSURANCE


COMPANY OF NORTH AMERICA,


LIBERTY MUTUAL INSURANCE CO., :


NORTH RIVER. INSURANCE CO.,


ONEBEACON AMERICA INSURANCE


CO., and UNITED STATES FIRE


INSURANCE CO.,


Defendant


DEPOSITION of DANIEL PATERSON, in the above-entitled
cause, taken on behalf of the Defendants before Melanie M.
Chace, RPR, Notary Public, in and for the State of
Rhode Island, at the offices of Holland & Knight, LISP, One
Financial Plaza, Suite 1800, Providence, Rhode Island on
December 20, 2002 at 1:30 p.m.


PRESENT:
FOR THE PLAINTIFF: 	  WILLCOX, PIROZZOLO AND McCARTHY


50 FEDERAL STREET
BOSTON, MA 02110


BY: RICHARD L. BINDER, ESQUIRE


FOR THE DRVENDANT: 	  MORRISON, MAHONEY & MILLER


HOME INSURANCE CO.	 BY: MICHAEL T. FARLEY, ESQUIRE


ALLIED COURT REPORTERS, INC.
115 PHENIX AVENUE


CRANSTON, RI 02920
(401) 946-5500


wvvw.AlliedCourtReporters.corn
	


ALLIED COURT REPORTERS, INC. 	 (401)946-5500 or (888)443-3767
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FOR THE DEFENDANT - 	  SIEGAL & NAPIERKOWSKI


INS. CO . OF NORTH AMERICA 220 LAKE DRIVE EAST


CHERRY HILL, NJ 08002


BY: JOHN F. GLOWACKI, JR., ESQUIRE


FOR THE DEFENDANT 	  HERMES, NETBURN, O'CONNOR &


ONEBEACON AMERICA	 SPEARING, P.C.


111 DEVONSHIRE STREET


BOSTON, MA 02109


BY: PETER C. NETBURN, ESQUIRE


FOR THE DEFENDANT . 	  HOLLAND & KNIGHT, LLB'


LIBERTY MUTUAL	 BY: ROBIN MAIN, ESQUIRE


ALLIED COURT REPORTERS, INC.	 (401) 946-5500


vvww.AlliedCourtReporters.com
	


ALLIED COURT REPORTERS, INC. 	 (401)946-5500 or (888)443-3767
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	1	 {DEPOSITION COMMENCED AT 1;31 P.M,)


	


2	 DANIEL PATERSON


	


3	 Being duly sworn, deposes and testifies as follows:


	


4	 THE REPORTER: Would you state your full


	5	 name for the record, please.


	


6	 THE WITNESS: Daniel Paterson,


	


7	 P-A-T-E-R-S-O-N.


	


8	 (PATERSON EXHIBIT 1 MARKED FOR ID)


	


9	 EXAMINATION BY MS. MAIN


	10	 Q. Again, Mr. Paterson, my name is Robin Main, and I


	11	 represent Liberty Mutual Insurance Company. Liberty


	12	 Mutual and some other insurance companies have been


	


13	 sued by a company named Emhart, and Emhart is alleging


	


14	 to be the successor of certain companies that operated


	


15	 in Centerdale, Rhode Island back in the 1950/1960 time


	


16	 period. So that's why we're here today with this


	


17	 insurance case.


	


18	 I'm going to ask you some questions and the one


	


19	 thing I ask, if you can remember to say yes or no so


	20	 Melanie, the stenographer, can take it down, because


	


21	 if you nod your head or shake your head, she can't


	


22	 record that.


	


23	 A. I understand.


	


24	 Q. If you don't hear or understand any of my questions, 


3         
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2	 A. Right.


Page 5
let me know and I'll be happy to rephrase them, okay? 	 4


3	 Q. Mr. Paterson, what is your home address, please?


4	 A. 531 Snake Hill Road, Glocester.


5	 Q. Mr. Paterson, we've marked a document as Paterson


6	 Number 1 and I would like you to take a look at that,


7	 please, sir. Have you seen a document like that


8	 before, Mr. Paterson?


9	 THE WITNESS: Is this the same thing as I


10	 was issued?


11	 Q. Yes, it is, sir. That's a photocopy of it. You're


12	 here today pursuant to that subpoena; correct?


13	 A. That's right.


14	 Q. We can put that aside. Thank you. Mr. Paterson, have


15	 you ever heard of a company called Metro Atlantic?


16	 A. I worked for them.


17	 Q. For how long did you work for them?


18	 A. I don't know. Ten, twelve years, probably, before


19	 they moved to Providence.


20	 Q. Do you remember what years those were, 19 what?


21	 A. In the late '50s, middle '50s through middle '60s.


22	 Q. Do you remember the first job that you had at Metro


23	 Atlantic?


24	 A. I worked in the shipping room.
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	1	 Q. During your entire time with Metro Atlantic did you


	


2	 always work in the shipping room?


	


3	 A. That's right.


	


4	 Q. When you first started working there in the mid-'50s


	


5	 what did you do in the shipping room?


	


6	 A. Just get the shipments ready to be shipped out,


	


7	 that was it.


	


8	 Q. So these were shipments out to Metro Atlantic's


9	 customers?


	


10	 A. That's right, the local customers and the


	


11	 warehouses.


	


12	 Q. What typos of things would you ship out in the '50s?


	


13	 A. Drums, drums of chemical. Cotton softeners they


	


14	 called it, it was a repellant, water repellant.


	


15	 Wetting agents, wash and dry material, that sort of


	


16	 thing. It was all for the textile trade and some of


	


17	 it was for the paper trade.


	


18	 Q. Great. While you were at Metro Atlantic did you have


	


19	 that same type of position where you would arrange for


	


20	 the shipments out to customers?


	


21	 A. That's right.


	


22	 Q. It didn't change at all during --


	


23	 A. No.


	


24	 Q. During the ten or twelve years?
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	1	 A. When I first went in T was just working there, and


	


2	 then towards the end I was doing the actual shipping.


	


3	 I was assistant to the shipper for a few years.


Q. Then you were promoted to the actual shipper?


	


3	 A. Yeah.


	6	 Q. Did Metro Atlantic own its own trucks?


	


7	 A. I think they owned their own trailers, but they


	


8	 rented their local trucks, the trucks that delivered


	


9	 to local companies. 	 3


	10	 Q. When you first started working there, do you remember


	


11	 about how many trailers would be on the road?


	


12	 A. We had, as I remember, two trailers and one tank


	


13	 wagon.


	


14	 Q. Do you remember how big the two trailers were?


	


15	 A. I think one was a 40-footer and one was a little


	


16	 smaller, probably 36-footer.


	


17	 Q. Do you remember how many gallons the tank wagon held?


	


18	 A. No. Couple thousand gallons maybe, but I wouldn't


	


19	 say for sure on that.


	


20	 Q. As you continued working with Metro Atlantic did they


	


21	 ever have any more than two trailers and one tank


	


22	 wagon?


	


23	 A. No, not that I remember.
a


	24	 Q. The shipping room, Mr. Paterson, where was that
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located, at the Metro Atlantic facility?


	


2	 A. Well, just outside. They had a stairway from the


	


3	 parking lot into the shipping room.


	


4	 Q. Did the shipping area share the building with any


	


5	 other processes or parts of Metro Atlantic?


	


6	 A. No, the other parts were on either side of the


	


7	 shipping room.


	


8	 Q. But you were all in one building together, then?


	


9	 A. That's right.


	


10	 Q. Was this a large mill building?


	


11	 A. It was a good-sized building.


	


12	 Q. How many floors did it have?


	


13	 A. It had a basement, the main floor and a second


	


14	 floor.


	


15	 Q. Where was the shipping room, was it on the first


	


16	 floor?


	


17	 A. Yeah, it was.


	


18	 Q. Was there a loading dock with it, as well?


	


19	 A. That's right.


	


20	 Q. Did you ever during the time that you worked in that


	


21	 building at Metro Atlantic go into the basement at


	


22	 all?


	


23	 A. We'd go down to pick up some of the drums for


	


24	 shipping.
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1	 Q. What was in the basement?


2	 A. The storage for the drums and the outlets for the


3	 kettles where they filled up the drums.


4	 Q	 You mean like a valve that you turn and fill up the


5	 drums?


6	 A. Yeah, the bottom of the tanks from the kettles,


7	 they left them in the basement as a rule.


8	 Q. Did you ever see any drains, like a floor drain in the


9	 basement of that building?


10	 A. No. There may have been drains -- there must have


11	 been drains, but I don't remember seeing any. The


12	 only thing I can remember, when they washed the tanks


13	 out, the kettles, I always had the idea that it was


14	 going to the Providence sewer system, but I won't say


15	 for sure on that, either.


16	 Q. Did you ever see them washing out the kettles?


17	 A. I saw them filling it up to wash it and then


18	 agitate it, but that's it.


19	 Q. Did you ever see what happened with the fluid that was


20	 in the kettle from it being washed, where that would


21	 go?


22	 A. No, I never noticed.


23	 Q. Other than the shipping area on the first floor, what


24	 else was located on the first floor of that building?
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	1
	


A. Some of the departments really would load the


	


2
	


kettles on either side of the shipping room, that


	


3
	


would be two different departments. Then they had a


dye lab, it was on a wing, and a regular lab upstairs,


	


5
	


on the second floor.


6
	


Q. Did you ever go in those labs?


	


7
	


A. I may have gone in there occasionally for taking a


	


8
	


sample up or something, but.


	


9
	


Q. Do you remember if there were any sinks in those labs?


	


10
	


A. I think there was sinks for washing their vials


	


11	 and their -- whatever they used in the lab, lust


	12
	 regular hand sinks.


	13
	


Q. Sure. And you think that was true in both the dye lab


	14
	 and the regular lab?


	15	 A. I don't remember seeing any sinks in the dye lab


	


16
	


but there may have been. This is the one upstairs


	17
	


that I saw had a sink for washing their bottles and


	


18
	


whatever.


	


19
	


Q. Do you know what was done in that regular lab where


	


20
	


the sink was?


	


21
	


A. All I know is they probably checked all the


	22
	


different products before they shipped them out.


	23
	


Q. For quality control?


	24
	


A. Yep.
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MR. NETBURN:	 Was that a yes?


A.	 Yes.


Mr. Paterson, do you remember who worked in the labs


while you were aL Metro?


A.	 Well,	 it was a George Hughes, 	 but he died,	 he's


not around.	 George Hughes.	 Charlie Pillsbury.	 These


7 are all so many years ago.


8 MS.	 MAIN:	 I	 know.


9 A.	 I think there was a David Ricci,	 but I wouldn't


10 swear to that.	 I think there was one. 	 That's all I


11 can remember.


12 Q Okay,	 thank you.	 The third floor of that building,


13 did you ever go on the third floor of the building?


14 A.	 There wasn't any third floor.


15 Q So it's just the basement, 	 first floor and second


16 floor?


17 A.	 As	 I recall,	 yeah.


18 Q. I understand.	 When you were at Metro Atlantic,


19 Mr.	 Paterson,	 did you remember going in any other


20	 buildings on site?


21	 A. There was a building across the way from the main


22	 building that had a flaker, they flaked some product.


23	 And I may have gone in there, but it was nothing I had


24	 to do. I'm not sure of that, but I probably went in
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	1
	


there occasionally.


	2
	


Q. Do you remember what it looked like inside?


	3
	


A. It was a cement block building, and it was one


	4
	


floor, ground floor. I would say it would be about


	5
	


maybe 20 by 30, that's all.


	6	 Q-
 Do you remember which product was made in there?


	7
	


A. No, some sort of flaker, I think they called it a


	8
	


reserve salt.


	


9
	


Q. Do you know if Metro Atlantic built that cement block


	


10
	


building?


	


11	 A. No, I don't think so, I think that was there. At


	


12	 least it was there before I went to work there.


	


13	 Q	 Any other buildings that you recall at Metro Atlantic?


	


14	 A. They put up a temporary building, too. I think it


	


15	 was only to cover a tank, a holding tank. It was made


	


16	 of fiberglass, corrugated, and I think that they only


	


17	 had that one one time, they had a contract with Eli


	


18	 Lilly and they made this product for Eli Lilly. And


19	 only, I guess that was the only reason they had the


	


20	 building there. It wasn't really a building, it was


	


2i
	


just a cover, as far as I can make out.


	


22	 Q. Any other buildings that you recall around Metro


23	 Atlantic?


	


24	 A. No, on the end of the building there was a boiler
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1	 room.


2	 Q. Was that used to heat the building?


3	 A. That was used for heating the buildings, steam for


4	 the plant, for any kettles if they needed it, I guess.


5	 Q. From the shipping room you would ship out barrels to


6	 Metro Atlantic customers of various products Metro was


7	 making; correct?


8	 A. And to the warehouses, uh-huh, two, three


9	 warehouses.


10	 Q. These were warehouses that Metro Atlantic owned?


11	 A. Yes. Either owned or rented, I'm not sure about


12	 that.


13	 Q. They were in different states; is that correct?


14	 A. There was one in Canada and one in New Jersey and


15	 one in Greenville, South Carolina, which later on I


16	 guess they went into -- they separated from the


17	 Centerdale plant and they, i guess they manufactured


18	 there later on. But as far as I know, there was just


19	 a warehouse when I was working there.


20	 Q. Did you ever receive any incoming shipments Lo your


21	 area, Mr. Paterson?


22	 A. Yes, we received bags of urea. I guess it was a


23	 lot of other things, but the urea I remember because


24	 it was a lot, that was a big shipment. We used a lot
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	1	 of urea.


	


2	 Q. Do you remember any other materials coming into the


	


3	 shipping area?


	


4	 A. No, I don't remember the names, but there must


	


5	 have been other things that came in. But the bulk,


	


6	 the tank or the liquids came in, it would be pumped


	


7	 into a tank up in the roof of the building.


	


8	 Q. Was that done with tanker trucks or railroad cars?


	


9	 A. That came in with tanker trucks. Usually outside


	


10	 trucks, and I know one time the driver pulled in there


	


11	 and hooked up the wrong truck -- wrong pipe and caused


	


12	 a little bit of a -- a little bit of a -- it blew the


	


13	 top off the manhole cover off the tank. It sprayed


	


14	 the area.


	


15	 Q. Was there a fire?


	


16	 A. One time. There was no fire for that. Another


	


17	 time there was a fire on the building across the


	


18	 street from the main plant. The fire truck came down,


	


19	 they were there for maybe an hour or so.


	


20	 Q	 Was that a Metro Atlantic building?


	


21	 A. That was the one I was telling you where the


	


22	 flaker was.


	


23	 Q. Do you know what caused that fire?


	


24	 A. I think it might have been an electrical -- in the
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	1	 machine itself. it didn't seem to amount to too much,


	


2	 but being a chemical plant the firemen were worried.


3	 Q. Do you remember any other fires while you were there,


	


4	 Mr. Paterson?


	


5	 A. No, that's the only fire I remember.


	


6	 Q. Going back to the tanker trucks that would bring in


	


7	 material to Metro Atlantic, did you have anything to	
I


	8	 do with that aspect when you were working there?


9	 A. No, they would take it in and whoever was working,


	


10	 whoever it was being delivered to, the department it


	


11	 was being delivered to, I would send a man up to hook


	


12	 up to the pipe and then they signed for the shipment.


	


13	 Q. Mr. Paterson, would you ever receive on the trailers


	


14	 that Metro Atlantic had any barrels coming in from


	


15	 customers?


	


16	 A. From customers? No.


	


17
	


Q. Have you ever heard of a company called New England


	


18
	


Container?


	


19
	


A. Yes, they were in the same area as we were.


	


20
	


Q. Did you ever work for New England Container?


	


21
	


A. No.


	


22
	


Q. Did you ever go over to the portion of the property


	


23	 where New England Container was operating?


	


24
	


A. No, I had no need to go down there.
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1	 Q. Did you ever see from a distance what they were doing


2	 at New England Container?


	


3	 A. You could see from a distance, but Iwouldn't know


4	 what they were doing. We could see the part of the


	


5	 building.


	


6	 Q. Did you ever see drums stacked up around New England


	


7	 Container?


	


8	 A. Yeah, empty drums or they were ready to be


	


9	 reconditioned.


	


10	 Q. Did you ever see any heavy equipment on site, like


	


11	 bulldozers?


	


12	 A.	 No.


	


13	 Q. Or dump trucks?


	


14	 A. Nope.


	


15	 Q. Did you ever see any drums being buried at any time?


	


16	 A.	 No.


	


17	 Q. The men who drove the truck and trailer units, they


	


18	 worked under you; is that correct?


	


19	 THE WITNESS: Pardon?


	


20	 Q. They worked under you, you were their boss?


	


21	 A. No. Well, only they come in and we load the truck


	


22	 for them and they delivered to the warehouse or


	23	 wherever they had to go. Mostly to the warehouses.


	


24	 Q. Did any of those men who were driving those truck and        


• 4       
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trailer units ever tell you that they were picking up


	2	 barrels to bring them back to New England Container?


	


3	 MR. BINDER: Objection.


	


4	 A. No.


	


5	 Q. Mr. Paterson, do you remember the names of any of the


	


6	 companies that were Metro Atlantic customers?


	


7	 THE WITNESS: Locally?


	


8	 MS. MAIN: Yes.


	9	 A. Most of them were in Fall River. There would be


	10	 Duro, Duro Finishing, Newport Finishing, Dartmouth.


11	 Then we had some companies in Rhode Island, there was


12	 Fruit of the Loom, Greenville Finishing, Danielson


	


13	 Finishing, there was Highland Textile. There must


14	 have been a lot more, but.


	


15	 Q. That's a great list. Do you remember ever supplying


	16	 Hoechst Chemical in Coventry?


17	 A. We bought dyes from them, I don't remember ever


	18	 sending anything down to them.


	19	 Q. You were buying from Hoechst?


	


20	 A. We bought certain dyes, we jobbed the dies for


	


21	 them.


	


22	 Q. Do you remember buying dyes from any other companies?


	


23	 A. Yes, we bought -- all the dyes we bought from


24	 somebody. American Aniline, I think, Cieba, there


-171, dairvanal
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	1	 must have been others, too, but I don't remember.


	


2	 Q. When you were working at Metro Atlantic, sir, did you


	


3	 ever smell any odors that were noticeable?


	


4	 A. There was odor, there was formaldehyde was quite


	5	 noticeable. Occasionally you could smell alcohol, and


	


6	 it seems to me there was an acidic acid smell at


	


7	 times, some of the products. That's about all I can


	


8	 think of.


	9	 Q. How about your eyes, were your eyes ever affected in


	10	 any way when you were working at Metro Atlantic?


	


11	 A.	 No.


	


12	 Q. Never got teary eyed or watered up?


	


13	 A. Nope.


	


14	 Q. Are you familiar with the term tailrace, Mr. Paterson?


	15	 THE WITNESS: Tailrace?


	


16	 MS. MAIN: Yes.


	


17	 A.	 (Gesturing.)


	


18	 Q. Okay. When you were working at Metro Atlantic you


	


19	 were familiar with the Woonasquatucket River went by?


	


20	 A. Yep.


	


21	 Q. Did you ever see another water body on the other side


	


22	 of the property that was not like a running river?


	


23	 A. Seems to me, not while I was working with Metro


	


24	 Atlantic, but it seems to me when I was a young kid
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	1	 there was a water went underneath the Putnam Pike


	


2	 right in the mill when it used to be a woolen mill, it


	


3	 was some sort of woolen mill at one time. That's all.


	


4	 I can't remember any kind of water that would be other


	


5	 than the river itself. That was, I must have been


	


6	 about 12 or 13 years old at the time.


	


7	 Q. What year were you born, sir?


	


8	 A.	 1918.


9	 Q. Good for you, that's great. When you were working at


	


10	 Metro Atlantic, Mr. Paterson, did you ever go and look


	


11	 at the river, take a walk around and look at the


	


12	 river?


	


13	 A. No.


	


14	 Q. Did you ever see, even from a distance, any


	


15	 discoloration in the river around Metro Atlantic?


	


16	 A. No, no, I never.


	


17	 Q. Going back kind of inside the building at Metro


	


18	 Atlantic and up on the first and second floors, did


	


19	 you ever see the floors being washed down at all?


	


20	 A. They washed the floors down weekly, probably.


	


21	 Q. Do you know where the water would go?


	


22	 A. They mopped it up, as far as I remember.


	


23	 Q. Did you ever see any drains on the second floor of the


	


24	 building?
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A. No.


2	 Q	 Mr. Paterson, were jumping around a little bit, but


3	 going back to New England Container, I know you didn't


4	 work there, but did you ever see how they handled the


5	 barrels when they would come in to be reconditioned?


6
	


A. No, I never went down there. I knew that they


7
	 probably burned them, I'm not sure, and they sanded


8	 them out, took the old lining out and relined it and


9	 repainted, but I don't know how they did it.


10	 MS. MAIN: I don't have any further


11	 questions, sir. Thank you very much. There are other


12	 attorneys here who may have some questions for you.


13	 MR. GLOWACKI: Mr. Paterson, if you give


14	 me a moment, I'm going to check my notes to see if I


15	 have any questions.


16	 (OFF THE RECORD, 1:57 - 1:59)


17	 EXAMINATION BY MR. GLOWACKI


18	 Q. Mr. Paterson, my name is John Glowacki, I represent


19	 another one of the insurance companies that's a


20	 defendant. Sir, you just mentioned that Mr. Binder


21	 came up to speak with you to your home?


22	 A. Yes, he and another gentleman came up last August


23	 or September. I was out puttering around in the


24	 garage, I know.


—
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I	 THE WITNESS: Do you remember the month,


2	 was it August?


3	 MR. BINDER: No.


A. I remember, anyway, it was in the summertime.


5	 Q. How long did you spend with Mr. Binder that day?


0	 A. About half an hour, I guess.


7	 Q. Do you recall what you discussed?


8	 THE WITNESS: Pardon?


9	 Q. Do you recall what you discussed?


10	 A. No. They asked questions and I answered them to


11	 the best of my knowledge, but I don't remember what


12	 they were.


13	 Q. You said there was another gentleman with him?


14	 A. Yeah, two men came.


15	 Q. Mr. Paterson, did you ever work in any of the areas of


16	 the plant where the products were actually


17	 manufactured?


18	 A. No, T. worked in the shipping room, that's all the


19	 time I worked there.


20	 Q. Do you recall any of the people who worked in the


21	 areas of the plant where chemicals were made?


22	 A. Some of them I recall, I don't think they're


23	 around any more. There was a Walter Murphy, in fact,


24	 I know he's not around. Johnny Joyal, Bill Daily was


I
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	1	 in charge of a department, there was Menard -- what's


	


2	 his first name? Menard, I don't remember his first


3	 name. There was an old Italian named John, but I


	


4	 don't remember his last name. I don't remember too


	


5	 many.


6	 Q	 Do you remember any of the people who worked in the


office at the plant?


	8	 A. I know I remember a couple. There was Mildred


	9	 McNamara, Ruth Duncan, Mary Ann Morra, I know there's


	10	 more than that, but.


	


11	 Q	 Do you know if any of those women are still living?


	


12	 A. As far as I know, they all are, I don't know.


	13	 Q	 Do you know where they lived?


	


14	 A. Mildred McNamara lived in Greenville. Mary Ann


	


15	 Morra lived in -- close by the plant, maybe either in


	


16	 Johnston or North Providence. Ruth Duncan lived in


	


17	 North Providence, that's it.


	


18	 Q. What kinds of records did you keep in the shipping


	


19	 department?


	


20	 A. Just a list of what was going on when the bill of


	


21	 lading went out, that was it.


	


22	 Q. When the truck driver returned from a delivery, would


	


23	 he usually have a signed bill of lading with him that


	


24	 was signed by the customer?      


I  


I  
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	1	 A. No, I don't remember it. They just Look our bills


	


2	 for their own use, they didn't have to sign for


3	 anything.


	


4	 Q. Sir, you mentioned that there was a temporary building


	


5	 at the plant at one time?


6	 A. Yep.


	


7	 Q. What was manufactured there?


	


8	 A. I was under the impression it was a weed killer,


9	 something for killing dandelions, crab grass, that


	


10	 sort of thing. They only had it for a year, maybe a


	


11	 little better than a year, I'm not sure.


	


12	 Q. Do you remember who worked in that building making the


	


13	 weed killer?


	


14	 THE WITNESS: Pardon?


	


15	 Q. Do you recall who worked in that building?


	


16	 A. As far as	 know it was made in the plant and


	


17	 pumped over to that tank. I don't think they


	


18	 manufactured it in that building. It was only, you


	


19	 would have enough to cover the tank, really, as far as


	


20	 I remember.


	21	 Q. Do you remember what products were made at that Metro


	


22	 Atlantic?


	


23	 A. It was all for textile, it was like water


	


24	 repellant, wetting agents, what they call the
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1	 softeners, that's about it. As I say, I don't know


2	 what they did with them when they went to these


3	 finishing companies, but I know it is just for


4	 textile.


5	 MR. GLOWACKI: Sir, I don't think I have


6	 anything more for you today. Thank you very much for


7	 your time, I appreciate it.


8	 EXAMINATION BY MR. FARLEY


9	 Q. Mr. Paterson, my name is Mike Farley, I represent the


10	 Home Insurance Company. Do you recall in meeting with


1]	 Mr. Binder giving a written statement or signing any


1.2
	


documents?	
4


1.3	 A.	 didn't sign anything, T didn't give any written


14	 statements.
3


15	 MR. FARLEY: Thank you.


16	 MR. NETBURN: Just a couple of questions.


17	 EXAMINATION BY MR. NETBURN


10	 Q	 I think you testified that Metro Atlantic built or


19	 manufactured a product for Eli Lilly for about a year


20	 or so?


21	 A. Yes, several, about a year, maybe a little better


22	 I'm not sure.


23	 Q. And it was manufactured in the main plant, you think,


24	 and piped in?
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	1	 A. 1 believe it was, as a matter of fact, pumped over


	


2
	


to the tank. When they had enough for a tank wagon


	3
	


they shipped it out.


	


4
	


Q. Was this tank in something like a Quonset hut?


A. It was fiberglass, I believe it would be, it was


	


6
	


that corrugated fiberglass.


	


7
	


Q. Just to protect the tank?


	


8
	


A. Yeah.


	


9
	


Q	 There was no heating?


	


10
	


A. As I remember, it was a green color.


	11
	


Q. Was this enclosure completely closed in?


	


12
	


A. As I remember it was, it just had one door for


	13	 them to get in and out of.


	


14
	


Q	 Were you ever in that building?


	


15
	


A. No.


	


16
	


Q. Do you know whether or not it had a concrete pad under


	


17
	


the tank?


	18	 A. I don't know. It probably did, but I don't know.


	


19	 Q. Do you recall when it was that Metro Atlantic made


	


20	 this product for Eli Lilly?


	21	 A. It must have been in the low '60s, probably '62 or


	


22	 '63, but I don't know, 	 don't remember that, either.


	


23	 Q. Sometime in the first half of the 1960s, do you think?


	


24	 A. I would say so, I would guess that.


wwvv.AilieclCourtReporters.corn
	


ALLIED COURT REPORTERS, INC. 	 (401)946-5500 or (88E3)443-3767







December 20, 2002
	


Daniel Paterson


Page 26


	1
	


Is that a guess or sort of your best estimate?


	2
	


A. That's a best. estimate, I don't remember.


	3
	


'hat makes you think that it was a pesticide product?


	4
	


A. Only that different people mentioned it was a weed


	5
	


killer.


	6
	


Do you know why it is that Metro Atlantic stopped


	7	 making this product for Eli Lilly?


	8
	


A. I think they only had a contract for a certain


	9
	


time, amount of time.


	10	 Q. And the contract ran out?


	11
	


A. I suppose.


	12	 Q. You testified earlier that you remember receiving bags


	13
	


of dyes, do you recall that?


	14
	


A. Not dyes -- not bags, drums.


	


15	 Q. Okay, I apologize. What did Metro Atlantic use the


	


16	 dyes for?


	


17	 A. They just shipped them out again. It was more for


	


18	 a customer convenience, I guess. We just jobbed the


	


19	 dyes, we did nothing else with them.


	


20	 Q. Would you transfer them from one size container to


	


21	 another?


	


22	 A. No, we just took samples out of them to make sure


	


23	 it was good, whatever it was, and it went to the dye


	


24
	


lab to be checked out and then we shipped it out to
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	1	 the customer.


	


2	 Q. Sort of a middleman?


	


3	 A. That's right.


	


4	 MR. NETBURN: Thank you very much, sir.


	5	 EXAMINATION BY MR. BINDER


	6	 Q. My name is Rick Binder, I represent Emhart. I'll just


	1	 have a few more questions to ask you. Do you recall


	8	 delivering any products to a company called Bradford


	


9	 Soap?


	


10	 THE WITNESS: Bradford Soap?


	


11	 MR. BINDER: Yes.


	


12	 A. Yeah, I think they shipped out soap powder to


	


13	 them.


	


14	 Q. Do you recall, was that -- do you recall about when


	


15	 that was that the product was -- that Metro Atlantic


	


16	 shipped the product to Bradford Soap?


	17	 A. I believe it was in the late '303, but dates


	


18	 didn't mean anything to me.


	


19	 Q. Do you know roughly for how long Metro Atlantic


	


20	 continued to ship the product to Bradford Scab?


	21	 A. Maybe a couple years, three years.


	


22	 Q. Do you know whether Metro Atlantic shipped any


	


23	 products to a company called Sterling Winthrop?


	


24	 THE WITNESS: Company called what?
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	1	 Q. Sterling Winthrop?


	


2	 A. No, that doesn't mean anything to me.


	


3	 Q. Other than Bradford Soap, do you recall any company


	4	 that Metro Atlantic sold soaps to?


	


5	 A. No, 1 don't believe so.


	


6	 Q. Do you recall an individual by the name of Ken Taylor


	


7	 who worked at Metro Atlantic?


	


8	 A. Yes.


	


9	 Q. Do you know whether he is still alive?


	


10	 THE WITNESS: Pardon?


	


11	 Q. Do you know whether Ken Taylor is still alive?


	


12	 A. I don't know. He only worked there a couple of


	


13	 years and he got a job in another company down in,


	


14	 somewhere in South County, small chemical company.


	


15	 Q. When Ken Taylor was at Metro Atlantic do you know


	


16	 where he worked, where at Metro Atlantic he worked?


	


17	 A. He worked, he worked under Larry Bello, 1 don't


	


18	 know, I don't know what they made.


	


19	 Q. Can you give us sort of a rough approximation of when


	


20	 Ken Taylor worked there?


	


21	 A. I would say it was in the '50s, but I couldn't say


	


22	 just when.


	


23	 Q. You answered some questions about the weed killer that


	


24	 was made in the main building and pumped to --      
A      
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	1	 A. I believe it was made there.


	2	 Q	 I'm going to show you this document which was marked


	3	 at an earlier deposition Turcone Exhibit 3. I'm going


	


4	 to direct you to a portion of that exhibit that says


	


5	 Metro Atlantic, it's printed in there.


	


5	 THE WITNESS: This is Putnam Avenue here?


	


7	 MR. BINDER: That's Smith Street.


	


8	 A. Yep.


	


9	 Q	 Then you have over here it says Metro Atlantic?


	


10	 A. Yep.


	


11	 O. Over here, do you see the Woonasquatucket River?


	


12	 A. Yes. Is this the main building for Metro


	


13	 Atlantic?


	


14	 MR. BINDER: I believe so, some people


	


15	 have testified that it was, yes.


	


16	 A. Uh-huh.


	


17	 Q. I'm going to ask if you could point out maybe by


	


18	 reference to one of the numbers written here in green


	


19	 or red, the location of the building where the weed


	


20	 killer was stored?


	


21	 THE WITNESS: Where was New England


	


22	 Container here, over here?


	


23	 MR. BINDER: We have Metro Atlantic and


	


24	 you see that the compass is here, so this is north and
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1	 this is south.


2	 THE WITNESS: And this would be New


3	 England Container wouldn't it?


4	 MR. BINDER: You're pointing to the area


5	 where it says six, seven, eight and nine, and I


6	 believe -- and somebody correct me if I'm wrong --


7	 there was some testimony that that area starting there


8	 was New England Container Company.


9	 A. Yeah, well, the building would have to be about


10	 roughly in there.


11	 Q. Roughly?


12	 A. It was over this way from there and it was beyond,


13	 it wasn't quite as far down as the New England


14	 Container.


]5	 Q. So we have a clearer record, could you mark with an X


16	 in this green pen I'm handing you?


17	 A. This is only a guess.


18	 MR. BINDER: I'm only asking for your


19	 best recollection.


20	 A. I believe it would be in there, in that area


21	 somewhere.


22	 Q. Why don't you also circle it as well, so there's no


23	 question. Draw a circle around where you put Lhe X,


24	 please?
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	1	 (WITNESS COMPLIED)


	


2	 Q. In response to some earlier questions today you


	


3	 mentioned there was an incident in which a driver put


	


4	 a hose in the wrong tank?


	


5	 A. Yep.


	


6	 Q. Can you give us sort of an approximation of when that


	


7	 took place?


	


8	 A. I don't remember. I don't oven remember if that


	


9	 came before the fire, but they both were within a


	


10	 couple of years of each other.


	


11	 Q. Do you know whether those were in the '50s or '60s?


	


12	 A. It would have to be in that area somewhere,


	


13	 because that's when I worked, but I don't remember


	


14	 when.


	


15	 Q. Do you know whether there was a tank in Metro Atlantic


	


1.6	 where they stored formaldehyde?


	


17	 A. I believe the Lank was on top of the roof. I


	


18
	


never saw it, I was never up there, but there was a


	


19
	


couple of lines up along the side of the building up


	


20
	


to the roof, that's where the tanks were.


	


21	 Q. Do you remember an occasion in which there was an


	


22	 explosion in the formaldehyde tank?


	


23
	


A. Yes.


	


24	 Q. Tell us what you remember about the explosion of that
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	1	 formaldehyde tank?


	


2
	


A. All I remember is that this truck driver pulled in


	


3	 to unload and the next thing, shortly afterwards, we


	


4	 heard a boom and it blew the manhole cover off the


	


5
	


tank. And T. guess it sprayed the area for quite a


	


6
	


ways, because some people claimed it affected the


	


7
	


paint on their cars.


	


8	 Q. How big was that tank.?


	


9	 THE WITNESS: Pardon?


	


10	 Q. How big was that tank?


	


11	 A. I don't know, I would say 500, 1,000 gallons, but


	


12	 as I say, I never saw it.


	


13	 Q. Do you recall an occasion -- do you recall any other


	14	 occasions in which you saw liquids flowing out from a


	


15	 tank?


	


16	 A. No, that was the only time.


	


17	 Q. When the tank exploded do you recall if the fire


	


18	 company came?


	


19	 A. I don't believe they came that time, I don't


	


20	 remember it.


	


21	 Q. You testified that Metro Atlantic bought chemicals


	


22	 from a number of companies; is that right?


	


23	 A. Yeah, they had to, yeah.


	


24	 Q. Do you recall whether or not they bought a chemical


r,	 n ••••..e.t.rat,owreaxet,
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	1	 called trichiorophenol? It's a mouthful.


	


2	 A. Yeah, it could have, but I don't know.


	


3	 Q. Do you recall whether or not they bought a chemical


	


4	 that's called Nabac?


	


5	 A. No, never heard of that name.


	


6	 Q. How about a chemical called phenyl?


	


7	 A. Not that I know, they could have, as I say, I


	


8	 don't know.


	


9	 Q. All we can do is ask you what you do remember. Do you


	


10	 recall who it was who told you about the weed killer


	


11	 that Metro Atlantic was manufacturing?


	


12	 A. No, it was just talked about.


	


13	 Q. You don't remember anybody specific?


	


14	 A. I don't remember anybody specific, no.


	


15	 Q. Did you ever meet anybody from the company that bought


	


16	 the weed killer?


	


17	 A. No, this went down to Eli Lilly and I never met


	


18	 anybody from there.


	


19	 Q. Do you recall anybody referring to a building as the


	


20	 Texas tower --


	


21	 A. No.


	


22	 Q. -- at Metro Atlantic?


	


23	 A. Nope.


	


24	 Q. Do you know in the '50s and '60s who the insurance


.	 _ .
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	1	 companies were for Metro Atlantic?


	


2	 A. No, I have no idea.


3	 Q	 Did you ever file a claim for Workers' Compensation or


	


4	 anything like that?


	


5	 A. Nape.


6	 Q	 Do you know anybody who did file such a claim?


	7	 A. No, not to my knowledge, nobody did it.


	


8	 Q Anybody who got hurt on the job? Do you remember


	


9	 anybody from outside the company who came down to


	


10	 inspect the site or look around?


	


11	 A. While we're working there? No.


	


12	 Q	 Did you work at Metro Atlantic continuously from the


	


13	 time you started there until Metro Atlantic left the


	


14	 Smith Street facility?


	


15	 A. Until they merged with Crown Chemical, yes.


	


16	 Q	 Then did you work at the new location?


	


17	 A. Yes, I did.


	


18	 Q	 That was on Dudley Street?


	1 9	 A. Dudley Street. United Merchants took over Crown


	


20	 Metro, then they closed up.


	


21	 Q. You said United Merchants, could that possibly be


	


22	 United Shoe?


	


23	 A. United Shoe, yep.


	


24	 Q. Before you worked for Metro Atlantic did you have any
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1	 other full-time job?


2	 THE WITNESS: Did I have a full-time job?


3	 Q. Before you worked for Metro Atlantic?


4	 A.	 Yes.


5	 Q. Who did you work for before you went for Metro


6	 Atlantic?


7	 A. Worked for Stillwater Worsted Company.


8	 Q Where were they located?


9	 A. The headquarters was Harrisville, they had a lot


10	 of small mills throughout the state.


Il	 Q. What did you do there?


12	 A. Work in the spinning room.


13	 Q. About how long did you work there?


14	 THE WITNESS: What does this got to do


15	 with Metro Atlantic?


16	 Q. I'm just trying to find out a little about the


17	 backgrounds, if you know about any other companies?


18	 A. I don't remember how long. I worked until I went


19	 into the service, then I came back and worked for a


20	 few more years.


21	 Q. Okay. You were in the service during World War II?


22	 A, That's right.


23	 Q. When Metro Atlantic merged with Crown Chemical do you


24	 know what happened to the different shipping records
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	1	 that you kept?


	


2	 A. No, I don't know what happened to them even before


	


3	 they merged.


	


4	 MR. BINDER I don't have any more


	


5	 questions for you.


	


0	 MR. NETBURN: Thank you, sir.


	


7	 MS. MAIN: All done. Mr. Paterson, we


	


8	 will send you a copy of the transcript and if you want


	


9	 you can read it through and make sure everything down


	


10	 there has been taken down accurately, it's up to you?


	


11	 THE WITNESS: Okay.


	


12	 MS. MAIN: Thank you for your time.	 1


	


13
	


COURT REPORTER: Mr. Binder, would you


	


14
	


like a copy of this?


	


15
	


MR. BINDER: Yes, please.


	


16
	


COURT REPORTER: Mr. Glowacki, would you


	


17
	


like a copy of this?


	


1.8
	


MR. GLOWACKI: Sure.


	


19
	


MR. NETBURN: Sure.


	


20	 MR. FARLEY: Yes.


	


21	 (DEPOSITION CLOSED AT 2:22 P.M.)


22


23


24


===1,1-	 -'.1••••=5
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	1	 CERTIFICATE
2


	


3	 I, Melanie Chace, a Notary Public in and for the
State of Rhode Island and Providence Plantations, duly


	


4	 commissioned and qualified to administer oaths, do hereby
certify that the foregoing deposition of Daniel Paterson,


	5	 a deponent in the above-entitled cause, was taken before
me on behalf of the Defendant, at the offices of Holland &


	


6	 Knight, One Financial Plaza, Providence, Rhode Island on
December 20, 2002 at 1:30 p.m., that previous to


	


7	 examination of said witness, who was of lawful age, was
first sworn by me and duly cautioned and sworn to testify


	


8	 the truth, the whole truth, and nothing but the truth, and
that thereupon testified as in the foregoing manner as set


	


9	 out in the aforesaid transcript.
10


I further certify that the foregoing deposition was


	


11	 taken down by me in machine shorthand and was later
transcribed by computer and that the foregoing deposition


	


12	 is a true and accurate record of the testimony of said
witness.


13


	


14	 Pursuant to Rule 5(d) and 30(f) of the Federal 	 4


Rules of Civil Procedure, original transcripts shall not


	


15	 be filed in court; therefore, the original is delivered
and retained by Defendant's attorney, Robin Main.


16


	


17	 I have enclosed with the deposition a correction
and signature page, which must be signed before a Notary


	


18	 Public.
19


IN WITNESS WHEREOF I hereunto set my hand this 2nd


	


20	 day of January, 2003.
21
22


	


23	 MELANIE M. CHACE, RPR, NOTARY PUBLIC
MY COMMISSION EXPIRES April 7, 2003
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DATE AND TIME
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PLACE OF DEPOSITION
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I 1 YOU ARE COMMANDED to permit inspection of the following premises at the date and time
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each person designated, the matters on which the person will testify. Federal Rules of Civil Procedure, 300)(5).
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I declare under penalty of perjury under the laws of the United States of America that the
foregoing information contained in the Proof of Se 	 d correct.
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DATE
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64-78
ISSUING OFFICER'S NAME (Print/Typed) REGISTRATION #


Hanson Curran LLP, The Francis Building. 146 Westminster Street, Providence,
RI 02903	 (401) 421-2154 
ADDRESS AND TELEPHONE NUMBER


(See Rule 45, Federal Rules of Civil Procedure, Parts C & Don next page.)


PROOF OF  SERVICE


SERVED 	 12/04/02 	 531_SalaJca-1-41444-4W, Clocee r RI
DATE	 PLACE


Daniel Patterson	 Hand to hand 
SERVED ON (PRINT NAME) 	 MANNER OF SERVICE


Ronald F. Lewis	 Private Investigator


SERVED BY (PRINT NAME)
	


TITLE


DECLARATION OF SERVER


50 Park Row West
ADDRESS OF SERVER


Providence, RI 02903







Rule 45. Federal Rules of Civil Procedure, Parts C & D:


(c) PROTECTION OF PERSONS SUBJECT TO SUBPOENAS.


(1)	 A party or an attorney responsible for the issuance and service of a
subpoena shall take reasonable steps to avoid imposing undue burden or expense
on a person subject to that subpoena. The court on behalf of which the subpoena
was issued shall enforce this duty and impose upon the party or attorney in breach
of this duty an appropriate sanction which may include, but is not limited to, lost
earnings and a reasonable attorney's fee.


(2)(A) A person commanded to produce and permit inspection and copying
of designated books, papers, documents or tangible things or inspection of
premises need not appear in person at the place of production or inspection unless
commanded to appear for deposition, hearing or trial.


(B) Subject to paragraph (d)(2) of this rule, a person commanded to
produce and permit inspection and copying may, within 14 days after service of the
subpoena or before the time specified for compliance if such time is less than 14
days after service, serve upcin the party or attorney designated in the subpoena
written objection to inspection or copying of any or all of the designated materials or
of the premises. If objection is made, the party serving the subpoena shall not be
entitled to inspect and copy materials or inspect the premises except pursuant to an
order of the court by which the subpoena was issued. If objection has been made,
the party serving the subpoena may, upon notice to the person commanded to
produce, move at any time for an order to compel the production. Such an order to
compel production shall protect any person who is not a party or an officer of a
party from significant expense resulting from the inspection and copying
commanded.


(3)(A) On timely motion, the court by which a subpoena was issued shall
quash or modify the subpoena if it


fails to allow reasonable time for compliance,


(ii) requires a person who is not a party or an officer of a
party to travel to a place more than 100 miles from the place where
that person resides, is employed or regularly transacts business in
person, except that, subject to the provisions of clause (c)(3)(B)(iii) of
this rule, such a person may in order to attend trial be commanded to
travel from any such place within the state in which the trial is held, or


(iii) requires disclosure of privileged or other protected
matter and no exception or waiver applies, or


(iv) subjects a person to undue burden.







(B)	 If a subpoena


(i) requires disclosure of a trade secret or other
confidential research, development, or commercial information, or


(ii) requires disclosure of an unretained expert's opinion or
information not describing specific events or occurrences in dispute
and resulting from the expert's study made not at the request of any
party, or


(iii) requires a person who is not a party or an officer of a
party to incur substantial expense to travel more than 100 miles to
attend trial, the court may, to protect a person subject to or affected
by the subpoena, quash or modify the subpoena, or, if the party in
whose behalf the subpoena is issued shows a substantial need for
the testimony or material that cannot be otherwise met without undue
hardship and assures that the person to whom the subpoena is
addressed will be reasonably compensated, the court may order
appearance or production only upon specified conditions.


(d) DUTIES IN RESPONDING TO SUBPOENA.


(1) A person responding to a subpoena to produce documents shall
produce them as they are kept in the usual course of business or shall organize
and label them to correspond with the categories in the demand.


(2) When information subject to a subpoena is withheld on a claim that is
privileged or subject to protection as trial preparation materials, the claim shall be
made expressly and shall be supported by a description of the nature of the
documents, communications, or things not produced that is sufficient to enable the
demanding party to contest the claim.
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	1	 (DEPOSITION COMMENCED AT 3:40 P.M.)


	


2	 JOHN A. PRIEST


	


3	 Being duly sworn, deposes and testifies as follows:


	


4	 THE REPORTER: Would you state your


	


5	 full name for the record, please.


	


6	 THE WITNESS: John Andrew Priest.


	


7	 EXAMINATION BY MS. MAIN


	


8	 Q.	 Mr. Priest, again, my name is Robin Main, and I am


	


9	 an attorney for Liberty Mutual Insurance Company,


	


10	 Liberty Mutual and some other insurance companies


	


11	 have been sued by a company called Emhart. Emhart


	


12	 is allegedly a successor over the years to


	


13	 Metro-Atlantic, and so now we're in a lawsuit, and


	


14	 that's why we've had to subpoena you to come here


	


15	 today?


	


16	 A.	 I see. I saw four changes. I don't know about


	


17	 that one.


	


18	 Q	 You probably know the changes better than I do at


	


19	 this point, so I'm going to ask you some questions


	


20	 this afternoon. If at any time you want to take a


	


21	 break, sir, just let me know and we'll break.


	


22	 A.	 No. I'm good to midnight.


	


23	 MS. MAIN: I'm going to show you a


	


24	 document which well mark as Exhibit 1 and ask you
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1	 if that's a copy of the subpoena you received?


	


2	 A.	 Yes, I received that, yes.


3	 (DEFENDANT'S EXHIBIT 1


	


4	 MARKED FOR IDENTIFICATION)


	


5	 Q	 Okay. Great. Now, Mr. Priest, you've heard of the


6	 company Metro-Atlantic before?


	


7	 A.	 I worked for them for a while.


	


8	 Q	 How long did you work for them?


	


9	 A.	 Well, I worked on and off for almost 12 years.


	


10	 I never worked for them exclusively. I owned a


	


11	 garage -- I'll give you a little background -- in


	


12	 close proximity, I started servicing the two bosses'


	


13	 cars and this guy and that car. One time they had a


	


14	 guy get sick on the road and they flew me down to


	


15	 bring the rig back.


	


16	 After that, every time they were short a


	


17	 driver, I'd run. Then I got a steady run to Canada.


	


18	 Nobody likes Canada in the wintertime. And then I


	


19	 got a run to Madawaska, Maine. Nobody likes Maine


	


20	 in the wintertime. That's about it. I ran Jersey


	


21	 probably every third or fourth week, like an extra


	


22	 run. They had one guy run Jersey all the way down


	


23	 to Delaware, and if he felt he was being overworked,


	


24	 they'd call me up and I'd take one off his back.
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	1	 This guy, if he had three trips he was crying, if he


	


2	 had two he was starving. He went back and forth.


	


3	 Q	 When you were driving for the company, were you also


	


4	 still repairing vehicles?


	


5	 A.	 I was still repairing. On the Jersey runs, I'd


	


6	 be home by 3:00 in the afternoon. I'd leave at 3:00


	


7	 in the morning, deliver, pick up, come home. Very


	


8	 seldom past 3:00 in the afternoon.


	


9	 Q	 Did you ever work for New England Container?


	


10	 A.	 I did their repair work, but I never worked for


	


11	 them.


	


12	 Q	 What type of repair work would you do for New


	


13	 England Container?


	


14	 A.	 Their trucks.


	


15	 Q	 Did you ever repair anything else besides vehicles


	


16	 for Metro-Atlantic?


	


17	 A.	 Well, whenever they get leakers they thought


	


18	 they could salvage, then I would go down on a Sunday


	


19	 morning and weld them up.


	


20	 Q	 What is a leaker?


	


21	 A.	 Well, they test the drums, high pressure air,


	


22	 and they got a machine, pull them down underwater,


	


23	 they pull them back out and mark them. If there was


	


24	 more than four, five holes, they send them out for
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1	 burning barrels. If they can be repaired, it was


	


2	 reasonable, I'd repair them. At that time drums


3	 were going for about $8 a piece.


	


4	 MR. BINDER:	 Could you read that


	


5	 back, two questions ago?


6	 (LAST TWO ANSWERS READ)


	


7	 Q.	 What did you mean by burning barrels?


	


8	 A.	 Well, Bernie's operation, they couldn't handle


	


9	 a closed drum with a top on it. They cut the tops


	


10	 off. They would roll the drum until it was round


	


11	 again, and they had a cover, they bought covers and


	


12	 they had a plastic liner. If they had a drum like


	


13	 with four, five pinholes, it was too badly rotted,


	


14	 they would ash can it. People bought it. In the


	


15	 old days you burned rubbish in your backyard. Back


	


16	 in the '50s and early '60s there was no garbage


	


17	 collection, no refuse collection. People come down


	


18	 and pay a fin for a used barrel, and they would burn


	


19	 their refuse in it.


	


20	 Q	 When you were talking about repairing the leakers,


	


21	 that was solely done for New England Container?


	


22	 A.	 Right. Right. Like I said, if there was two


	


23	 or three little pin holes, I'd brace (sic) them and


	


24	 grind them off nice and smooth and put a liner in
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	1	 there.


	


2	 Q	 Would you do that work outside or inside on a


	


3	 Sunday?


	


4
	


A.	 Inside, they would mark the drums, he would


	


5
	 call me up and tell me, "I got 20 drums that could


	


6
	


be repaired." I'd go down and do them.


	


7
	


Q	 Did New England Container have its own building or


	


8
	 was that --


	


9
	


A.	 That was a separate enterprise. They used to


	


10
	


buy their drums and Bernie -- let me give you a


	


11
	


little background. The guy that started -- the


	


12
	


background was Joe Buonanno	 he was a teacher and


	


13
	


this guy got him in the business. Then they got


	


14
	


Bernie to quit teaching at the high school, and they


	


15
	 got him to run the place. Bernie figured we're


	


16
	


buying 150 to 200 drums a week, I'll do the drum


	


17
	


business. So he started doing containers. That's


	


18
	


how they got that. That was an old building in the


	


19
	


back. The building was there, he didn't build the


	


20
	


building, the building existed. They converted it


	


21
	


into a barrel shop.


	


22
	


Q	 I see. When did you first start working for New


	


23
	


England Container?


	


24
	


A.	 I was 26, I'm 76. 50 years ago.
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	1
	


Q	 Now, was that for New England Container or


	2
	


Metro-Atlantic?


	


3
	


A.	 Metro I started with, yes.


	


4
	


Q	 And so when New England Container started up with


	


5
	


Bernie Buonanno, that's when you started doing some


	


6
	


work?


	


7	 A.	 Doing odds and ends for them. He had a couple


	


8
	 of dog trucks in the yard, just to keep them


	


9
	 running. He didn't go on the road with drums until


	


10
	


later on. He just did them for Metro. After awhile


	


11
	


he got big enough and bigger and bigger, then he


	12
	


started doing them for the industry.


	13	 Q.	 Okay. The building in which you would fix the drums


	14
	


for New England Container, was that building part of


	15
	


the old textile mill?


	


16	 A.	 I can't remember if it was joined now or not.


	


17	 It used to be their repair shop when that was a


	


18	 going -- see, that was another -- before Metro that


	


19	 was a mill, did cloth. I think that was their


	


20
	 repair shop. He bought all the machinery that goes


	


21
	 with doing barrels. In fact -- a closed drum is


	22
	 called a tight. About every month or so I'd go down


	23
	


to Bridgeport and drop off a load of tights, the guy


	24
	


would buy them.
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1	 Q.	 Inside that building at New England Container where


	


2	 you'd go on a Sunday to fix the barrels, did they


3	 have like floor drains in that building, do you


	


4	 remember floor drains?


5	 A.	 I can't recall that. They must have. They had


6	 a lot of water.


	


7	 Q.	 Do you know where the water would go?


	


8	 A.	 No idea. Must have gone in the river,


9	 probably.


	


10	 Q.	 Did you ever see any pipes going from the building


	


11	 into the river?


	


12	 A.	 No.


	


13	 Q.	 Okay. All right. Outside of New England Container


	


14	 were there barrels stacked on the grounds?


	


15	 A.	 Yes. Guys would come in all day long dropping


	


16	 off barrels. Two brothers, they had this rack body


	


17	 truck, 35, 40-foot long. They came in every day


	


18	 with -- at least once a day.


	


19	 Q.	 When those rack body trucks were unloaded, would the


	


20	 barrels be set up on the ground?


	


21	 A.	 Yes. They would set them on the ground.


	


22	 Q.	 What happened if the barrels still had some residual


	


23	 material in them?


	


24	 A.	 Good question. They probably dumped it on the
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1
	


ground.


	


2	 Q
	


Did you ever see them do it?


3
	


A.	 I never saw them do that.


	


4	 Q
	


Did you see any stain --


5
	


A.	 I was never down there all day. I was in my


6
	


garage. They would call me, "We got a load for you


	


7
	


tonight." I'd go down, my truck was hooked up and


	


8
	


off I'd go, and that's all.


9	 Q.	 Did you ever see any staining on the ground like


	


10
	


somebody had --


	


11
	


A.	 No, not really.


	


12	 Q.	 Did you pay attention to that kind of stuff then or


	


13
	


are you just --


	


14
	


A.	 I didn't, no.


	


15	 Q.	 All right. Did you ever see if they were disposing


	


16
	


or getting rid of any drums on site that they


	


17
	


couldn't sell?


	


18	 A.	 No.	 No. Most drums could be repaired because


	


19	 they put a liner in them. In other words, if


	


20
	


they're in doubt of the condition of the sidewall of


	


21
	


the barrel, they would put a liner in it.


	


22	 Q.	 Did you ever see -- I've been told from other people


	


23
	


that there was a large oven that they would put the


	


24
	


barrels through to basically clean them out.
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	1	 A.	 They probably did that, too. I worked in the


	


2	 room where they tested them. The barrels came out


	


3	 of that operation, and this machine grabbed them and


	


4	 put them underwater and that's where I did my work


	


5	 on them. I'd bring my own equipment down, my torch,


	


6	 and I'd do them, and I just kept count of the ones


	


7	 did, that's how he paid me.


	


8	 Q	 Okay. Moving away from New England Container and


	


9	 going over to Metro-Atlantic, would you repair their


	


10	 vehicles on site in Centerdale or take them to your


	


11	 garage?


	


12	 A.	 I repaired them at my place.


	


13	 Q.	 Where was your garage?


	


14	 A.	 Almost across the street.


	


15	 Q.	 Oh, okay, still in Centerdale, then?


	


16	 A.	 Yup.


	


17	 Q.	 Did you ever do any other types of repairs for


	


18	 Metro-Atlantic such as on equipment?


	


19	 A.	 No. Never touched -- they had one, two, three


	


20	 or maintenance and all three are dead. Frank


	


21	 Mancini was the boss, he died a few years back, and


	


22	 he had two helpers and they both died.


	


23	 Q	 Did you ever talk to Mr. Mancini about, you know,


	


24	 doing the repairs within Metro-Atlantic?
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	1	 A.	 I knew everyone in the place. They started


	


2	 bringing their cars over. I was right close by and


	


3	 I had more than I could handle most of the time.


	


4	 Q.	 Good for you. Did you ever go into the building at


	


5	 Metro-Atlantic?


	


6	 A.	 Oh, yeah. I've been all through it.


	


7	 Q	 Did you see any floor drains within that building


	


8	 that Metro-Atlantic operated in?


	


9	 A.	 In the cellar where they had the vats there


	


10	 were drains in the floor.


	


11	 Q.	 Do you know where those drains went to?


	


12	 A.	 I haven't the slightest idea.


	


13	 Q.	 Did you ever see any pipes from the Metro-Atlantic


	


14	 building into the river?


	


15	 A.	 No. The ground was all level outside.


	


16	 Q	 Are you familiar with the term "tail race,"


	


17	 Mr. Priest?


	


18	 THE WITNESS: Say again?


	


19	 MS. MAIN: Tail race.


	


20	 A.	 No.	 I've never heard that term before.


	


21	 Q.	 All right. Did you ever see at the Metro-Atlantic


	


22	 site another area of water behind the mill heading


	


23	 towards Smith Street and Waterman Avenue?


	


24	 A.	 There was a canal in the middle.
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	1	 Q.	 That's the --


	2	 A.	 Ran under the whole building. It used to be a


	


3	 textile shop and they all have them, the three other


	


4	 mills had them, so they just dumped leftover color


	


5	 and waste in the river. Then it joined back to the


	


6	 Woonasquatucket River, its still there.


	


7	 Q.	 Do you know if Metro-Atlantic would use that canal


	


8	 for their waste?


	


9	 A.	 That I couldn't say.


	


10	 Q	 Did you ever see anything in that canal, like drums?


	


11	 A.	 No.


	


12	 Q.	 Or did you ever see the canal discolored?


	


13	 A.	 I never looked at the canal. It was on the far


	


14	 side of the building. You had to go outside to see


	


15	 it. I just know it was there, that's all.


	


16	 Q	 Okay. Did you ever see the river around


	


17	 Metro-Atlantic discolored in any way?


	


18	 A.	 I saw color in the river but, like I said, it


	


19	 came from above somewhere -- you heard of Esmond


	


20	 Mills, they used to dump their waste there, they


	


21	 spanned the river, too, they went right over both


	


22	 sides. Worcester Textile, two plating firms further


	


23	 down all dumped in the river, I know they did.


	


24	 Q	 Did you ever see when you went into Metro-Atlantic
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1	 how they would clean out their vats and kettles?


	


2	 A.	 That I couldn't say either.


	


3	 Q	 Did any of the guys who would bring over their cars


	


4	 for you to work on tell you how they would clean out


	


5	 the vats and kettles?


	


6	 A.	 No. They had no reason to.


	


7	 Q	 Did you ever hear about any spills of chemicals


	


8	 happening at Metro-Atlantic?


	


9	 A.	 I'll tell you what happened to me one night. I


	


10	 used to run Malden Mills. I ran Malden Mills with a


	


11	 straight load on a tanker, I used to pump it


	


12	 upstairs. I go down one night -- my liner is


	


13	 missing. I had to pump it off, so I said to the guy


	


14	 in the shop, I said, somebody stole my liner. He


	


15	 said, "I did. Grab it, it's on the vat." The vat


	


16	 was full. I got a bath that you won't believe. I


	


17	 had to go home and change all my clothes. I said,


	


18	 "You dumbass, you let me do that." He thought the


	


19	 vat was dry. I broke the connection and I got a


	


20	 bath, let me tell you.


	


21	 Q	 In walking around the mill, did you ever notice


	


22	 spills on the floor?


	


23	 A.	 No. They kept that place clean and the yard


	


24
	


neat, even the barrel shop, they kept -- they piled
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	1	 the barrels up nice and neat two high and they kept


	


2	 the place nice and clean.


	


3	 Q	 Did any of the men who would bring over their cars


	


4	 to work on ever complain about how they were treated


	


5	 at Metro-Atlantic?


	


6	 A.	 They all loved the place. I don't know nobody


	


7	 that worked there that disliked their job.


	


8
	


Q	 Is that true for New England Container as well?
,


	


9	 A.	 Same as well, yup.	 1


	10	 Q	 Did you see in the basement of Metro-Atlantic,


	


11	 talking about the big old mill building, did you


	


12	 ever see anything like a trench in the basement?


	


13	 A. No. But I saw floor drains, grates about this


	


14	 big around (indicating).


	


15	 Q.	 Do you know if there were floor drains on the other


	


16	 floors of the mill building?


	


17	 A.	 All the chemical work was done downstairs,


	


18	 research was upstairs on the second floor. It


	


19	 wasn't a very high building, and the offices were


	


20	 all up front, and the only -- the major part of the


	


21	 operation was where, you'd call a cellar, you had to


	


22	 go in below. They had a loading dock that was


	


23	 considered the first floor and that was where the


	


24
	


drums came up from downstairs full. In other words,
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1	 they filled them up and brought them up. They had


	


2	 an elevator.


3	 Q	 Did you ever see anything being buried on site, like


	


4	 instead of taking trash off to a dump?


	


5	 A.	 No, I can't say I ever did. No.


6	 Q	 Did you see floor drains on the other floors of the


	


7	 mill building other -- we talked about the basement,


	


8	 but I'm wondering about the other floors?


	


9	 A.	 No. They did no chemical work on the second


	


10
	


floor. Everything was in the cellar.


	


11	 Q.	 Do you know what happened on the third floor, the


	


12
	


top floor?


	


13
	


A.	 That's where research was. They had a full


	


14
	


bunch of chemists up there and a lot of young people


	


15	 working there. They just follow orders, try this,


	


16
	


try that. They had some pretty good products.


	


17	 Q.	 Do you remember the names of any of the people who


	


18
	


worked there who may still be alive today?


	


19
	


A.	 I don't know anybody that's alive today. Me


	


20
	


and Larry Bellow stayed friends for over 40 years.


	


21
	


In fact, the morning he died I had coffee with him.


	


22
	


MS. MAIN:	 Sorry.


	


23	 A.	 We were harassed that day that we the only ones


	


24	 still living. The one that I know still lives in
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	1	 the south now, Gerry Saracino (phonetic). He


2	 married one of the owner's daughters. He was in


	


3	 charge of trucking; Larry was in charge of the


	


4	 plant. He married one of the daughters, they made


	


5	 him a big boss.


	


6	 Q	 That's all you know about is Mr. Saracino?


	


7	 A.	 That's the only one I know of. In fact, Larry


	


8	 was going to try to find out if he was alive, he was


	


9	 going to call up some day. He never did. Every


	


10	 time I'd see him I'd ask him. He'd say, "I'm going


	


11	 to." He was a guy in good shape, I would imagine he


	


12	 is still alive. He would be in his early '80s.


	


13	 Q	 What do you mean that he was in charge of trucking,


	


14	 what would he do?


	


15	 A.	 Well, he had a dispatch office and he loaded


	


16
	


the trucks. We loaded out Johnston Acres,


	


17
	 Motorfreight, Carolina Freight, and if I went south,


	


18
	 all I had to do when I got into Metro's plant down


	


19
	


there, it was in the old Air Force base, they would


	


20
	 make a call for me and either one of those three


	


21
	 companies would give me a load back. They are all


	


22
	 out of business. Johnston went out of business,


	


23
	


Carolina is out of business.


	


24
	


Q.	 Mr. Priest, when you were doing the driving for
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	1	 Metro-Atlantic, would you have any responsibility of


	


2	 getting the truckloaded?


	


3	 A.	 Never touched it. Either end, once in a while


	


4	 I helped somebody. I didn't have to.


	


5	 Q
	


So Metro-Atlantic employees would load up the truck


	


6
	


for you?


	


7
	


A.	 They put the paperwork on the seat, and that


	


8
	 was it. I'd pick it up and leave when I wanted. If


	


9
	


I was going to Canada, I'd leave about midnight. I


	


10
	 used to get there about 8:00 in the morning. This


	


11
	


is the old roads, no 91, no 93, this is Route 7.


	


12
	


Beautiful running.


	


13	 Q
	


Did you ever run into a situation where you had to


	


14
	


fix a vehicle on site because it couldn't be moved


	


15
	


to your garage?


	


16
	


A.	 No. But I had a transmission fall out in


	


17
	


Burlington one morning.


	


18	 Q.	 That's Burlington, Vermont?


	


19
	


A.	 The driver, his father died. They called me up


	


20
	 and said Frank's father died. He was a regular


	


21
	 man. I went to the wake, and the funeral was going


	


22
	


to be tomorrow, I went to Frank and he says to me,


	


23
	


"Listen for a noise I'm getting in the truck, there


	


24
	


is a rattle." He said it's getting worse and
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	1	 worse. I made it all the way to Canada, unloaded,


	


2
	


they put on about 150 empties, packed me right up


	


3
	 roof. I'm going up a big hill in St. Albans, all of


	


4
	 a sudden I ain't moving, I'm not moving. And now


	


5
	


today a rig would lock up, you pull the button, all


	


6
	


the wheels lock by a spring load. But in the old


	


7
	


days all we had was air. So I pulled over to the


	


8
	 side and cocked my wheels and I had to jump out and


	


9
	


find a rock, so it wouldn't roll away. I got under


	


10
	 and looked, the transmission had slipped back, the


	


11
	


bolts were out of it. Did a real number on the


	


12
	 clutch. I was up there three days, and that was the


	


13
	 middle of winter, too. Every time I ever broke down


	


14
	 was in the middle of winter.


	


15	 Q	 Of course. Murphy's law. You never had to fix


	


16	 something on site because of transmission or


	


17	 something else?


	


18	 A.	 No.


	


19	 Q	 You said, though, that companies would put empties


	


20	 back on the truck and you'd take them back to


	


21	 Metro-Atlantic?


	


22	 A.	 Yes. If I delivered Canada, they delivered


	


23	 four, five mills, Esmond Mills become Esmond Mills


	


24
	


Canada, two other companies moved out of area, they
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were up there. I don't know if you're familiar with


the area around Granby, Three Rivers, all that.


Well, the loads I brought up, sometimes 45 to 48


drums, and they had two young fellows up there that


were distributors and they -- like I said, a lot of


times the border guys coming across, they would ask


what is in the truck, I said, "All I do is haul it;


I don't know what the hell it is." We had a lot of


crazy names. The only ones I can remember --


remember the Botany jackets.


MS. MAIN: No.


Botany, B-o-t-a-n-y jackets. The label had a


little boy with an umbrella. They made the


waterproof for the material, it was called Ranedare.


That is one of their best products, that stuff went


out of there every week, a full load.


Q	 Do you know the different materials they would use


in their products?


10


11


12	 A.


13


14


15


16


17


18


19	 A.	 I picked up paraformaldehye, powder


20	 formaldehyde, I picked up formaldehyde on DeRamos


21	 Avenue in Jersey City. I picked up at DuPont


22	 Chemical in Delaware. And I'll tell you, some of


23	 the stuff was so hot they used to put explosive


24	 signs on my truck. As soon as I left the yard, I'd
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1	 pull them off.


2	 Q	 Why was that?


	


3	 A.	 When you come off the bridge in New York, on


	


4	 the next overpass it's eight lanes of traffic, but


	


5	 they make you detour and go the way on the local


	


6	 streets, which is a lot of fun in the afternoon at


	


7	 4:00. So I would rip the signs off and travel right


	


8	 through.


	


9	 MS. MAIN: You would not get away


	


10	 with that today.


	


11	 THE WITNESS: No, you wouldn't but I


	


12	 did it.


	


13	 Q	 When you said the stuff was really hot --


	


14	 A.	 This stuff was so hot that it was stored


	


15	 outside of DuPont's building all open with


	


16	 sprinklers going all the time; that's how bad it


	


17	 was. I don't know what it was, I never even looked


	


18	 at it. As soon as they load me down there, they


	


19	 would plaster me with stickers all over the joint,


	


20	 Danger, Explosive, Highly Flammable and all that.


	


21	 Q	 Do you know if Metro-Atlantic would put stickers on


	


22	 this material when you brought it up?


	


23	 A.	 Anything I brought in was diluted in the plant.


	


24	 They made a product. Like I brought a load to
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1	 Malden Mills, did you ever see a ladies' cloth coat


2	 with the fine napping about that high (indicating).


3	 I watched the process. It was amazing with the


4	 stuff I brought up, they ran steel combs, they take


5	 cloth, it looked like canvas, it came out the other


6	 end this high (indicating). They had a sign up


7
	


there, "If you want some of this cloth, ask me, I'll


8
	 give it to you. If you steal it, you've lost your


9
	


job." The guy used to cover the seats with it, they


10
	


had red, tan, black.


11
	


Q	 When you would bring back, for example, this hot


12
	 stuff from DuPont and bring it into Metro-Atlantic,


13
	


do you know where they would put it?


14
	


A.	 Well, at night when I came in like from down


15
	


there, I just opened the doors and back it against


16
	


the platform, and they would unload the truck in the


17
	 morning. Where they put it, I don't know. But I


18
	 said everything that I brought in was diluted into


19
	 making product. Like I used to go to West Virginia


20
	 once a month to get the ethylene glycol that made


21
	


the Ranedare. Ethylene glycol you put in your


22
	 radiator now. This was clear, though.


23
	


Q	 Do you remember any other things you'd pick up,


24
	


Mr. Priest?
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1	 A.	 Aside from that, that's all I can. They had


2
	


some weird names on some of the chemicals. It's


3
	 gone.


4
	


Q	 Would you ever -- let's switch topics back to New


5
	


England Container, would you ever go out and pick up


6
	


drums for them?


7	 A.	 No. Never drove for them at all, just repaired


8
	


their equipment.


9
	


Q	 Did you ever see the back of any of the beds that


10
	


New England Container would use, you know, the truck


11
	


beds as to whether there was, you know, oil or


12
	


grease in the back of them for the drums?


13	 A.	 They were dirty. They put in diamond floors


14	 because most came in with the wooden floor, they


15	 wear out. They put a diamond plate over it. They


16	 kept them clean, they rinse them down.


17	 Q.	 Would they clean them at New England Container?


18	 A.	 Yes. They would hose them down out there.


19	 Q	 Hose them outside?


20	 A.	 It was a real dirty operation. They all wore


21	 rubber aprons over there and boots. It wasn't a


22	 very nice place to work.


23	 Q	 Okay. And a lot of the work at New England


24	 Container was outside?
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	1	 THE WITNESS: Please?


	


2	 Q	 A lot of the work at New England Container was


	


3	 outside?


	


4	 A.	 All of it -- the cleaning and bringing the


	


5
	


drums in, yeah, but the operation was inside. They


	


6
	 rolled every barrel, regardless of the condition.


	


7
	


They rolled it out. They had rollers like they


	


8
	


shoved the barrel in, put the rollers in and got a


	


9
	


true surface, because the cover would fit. So, they


	


10
	 would test them, then paint them. Like I said,


	


11
	


never got involved down there.


	


12
	


Q	 Do you know if there were any sewers in the --


	


13	 strike that. Do you know back when you, 50 years


	


14	 ago when you first started working with


	


15	 Metro-Atlantic were there sewers in Centerdale?


	


16	 A.	 The sewer system went in before I worked for


	


17
	


them, Capaldi Construction and Belanti (phonetic)


	


18
	


put them in. Before that all the houses were


	


19
	


cesspools or in the river, one of the two.


	


20	 Q.	 Do you know when Capaldi put in the sewer system?


	


21
	


A.	 I was going to high school.


	


22	 Q
	


So approximately what year would that be?


	


23
	


A.	 '42, '43.


	


24	 Q.	 Do you know if Metro-Atlantic was hooked up to the
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1	 sewer?


2	 A.	 They must have, eventually. They must have


3	 been, eventually. I never went in to --


4	 Q	 You don't have any specific information about that?


5	 A.	 No, I couldn't tell you that for certain.


6	 Q	 Do you know if Metro-Atlantic had a company that


7	 would haul away its trash?


8	 A.	 No. I couldn't say that either.


9	 Q	 Did you ever see any dumpsters at Metro-Atlantic?


10	 A.	 Never saw any dumpsters there, no.


11	 Q	 How about at New England Container, did you ever see


12	 dumpsters there?


13	 A.	 They may have had them down there, I never


14	 noticed. They were down the far end of the lot, and


15	 I had no reason to go down there.


16	 Q.	 And your repair garage was right across the street


17	 from Metro-Atlantic and New England Container?


18	 A.	 Almost directly across the street.


19	 Q	 For what years did that cover?


20	 A.	 Well, I was there -- I was 26, for two and a


21	 half, three years, then I moved up to a bigger place


22	 on Smith Street. I still kept doing the repairs and


23	 gradually I stopped driving because I had too much


24	 work all the time and too many people to watch.


i  
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	1
	


Q	 So, did that cover back to the 1940s up through


	2
	


1980, or what was the time span?


3
	


A.	 Let's see, in '46 I was 20 years old. So add


	


4
	


six years to that is when I started working for


	


5
	


Metro.


6	 Q
	


1952?


	


7	 A.	 I probably continued for about eight years,


	


8	 until I got, like I said, too much in the fire. I


	


9	 couldn't -- I used to love to drive, that's why I


	


10	 did it, to get away from the nut factory I worked


	


11	 in.


	


12	 Q	 Did you grow up in Centerdale?


	


13	 A.	 I grew up above what they call the Fruit Hill


	


14	 section of North Providence.


	


15	 Q	 But that's very close by, correct?


	


16	 A.	 Yes, only a mile and a half away.


	


17	 Q	 Are you still in the vicinity of Centerdale?


	18	 A.	 I'm a mile from the place. I'm the last house


	19
	


in North Providence. The farther you go down the


	20
	


street, the tougher they get. I'm the last house.


	21
	


Q	 Once Metro-Atlantic and New England Container left


	22
	


Centerdale, but before the high rise housing was put


	23
	


in, did you ever go back to the site and walk


	24
	


around?
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1	 A.	 No, I never did.


	


2	 Q	 At any time, Mr. Priest, did you see any fires at


3	 Metro-Atlantic?


	


4	 A.	 No.	 They had, I forget what year it was, they


5	 had something going on down there, they had to fix


6	 about 25 cars in the neighborhood. Some residue got


	


7	 blown up in the air and it took the paint off half


	


8	 the cars over on George Waterman Road on the


9	 Johnston. They made good for it, or the insurance


	


10	 company did, I don't know which.


	


11	 Q	 Do you know about when that occurred?


	


12	 A.	 I was out of there then, so it had to be in the


	


13	 early '60s. I heard about it, but I wasn't that


	


14	 close to them anymore, you know.


	


15	 Q.	 Did you ever see any fires at New England Container?


	


16	 A.	 No, never did.


	


17	 Q	 Do you know any of the firefighters in North


	


18	 Providence who ever had to respond or, you know,


	


19	 talked to you about going to Metro-Atlantic?


	


20	 A.	 No, I don't believe so. At that time it was a


	


21	 volunteer station right in the middle of town across


	


22	 from the town hall. Now the town hall took it over,


	


23	 it's an office building. In fact, my brother-in-law


	


24	 was chief, John Murphy, and he's dead. Everybody is
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1	 dead. Jesus, it's getting terrible.


2	 MS. MAIN:	 I have no further


3	 questions, and I thank you very much for your time.


	


4	 THE WITNESS:	 I told the guy that


5	 interviewed me up the house one night, I said, "I


6	 don't know how I'm going to help them. I wasn't a


	


7	 chemist. I didn't work for them. I did it as a


	


8	 side job," you know.	 tell you this much, they


9	 were the nicest people I ever worked for in my


	


10	 life.


	


11	 MS. MAIN:	 You've been helpful and


	


12	 some of the other attorneys may have questions.


	


13	 THE WITNESS:	 Now I don't know if it


	


14	 will help you at all, if you want, set me up here,


	


15	 I'll look for you, you pay me, go to Granby, Quebec,


	


16	 you go to -- what the hell was their name,it's on


	


17	 the tip of my tongue, I can't say it, they had a


	


18	 little small warehouse, I would drop a whole load


	


19	 there at least once a week. If I didn't take it,


	


20	 Frank would, and he would pedal the loads, Three


	


21	 Rivers, all in that area, they would still be alive,


	


22	 they were a little younger than me.


	


23	 Q.	 But they never worked in Centerdale; is that


	


24	 correct?
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1	 A.	 No. The only place I dropped is Woody's


2
	 warehouse, and he was in his 40s when I was in my


3
	


20s, so he must be gone. That was in Patterson, New


4
	


Jersey. Most of the guys would give you the


5
	


information you want are gone.


6
	


MS. MAIN: That's unfortunate.


7
	


We're just focusing on Centerdale because of the


8
	


Superfund site. Maybe some of the other attorneys


9
	


have some questions for you, Mr. Priest.


10	 MR. NETBURN:	 I have just a few


11
	 questions, sir. I apologize if I didn't understand


12
	


your testimony.


13
	


EXAMINATION BY MR. NETBURN


14
	


Q	 You would make deliveries for Metro-Atlantic; is


15
	


that right?


16	 A.	 Yup.


17	 Q	 And then sometimes you would pick up and bring back?


18	 A.	 Always had a return load, never came back


19	 empty.


20	 Q.	 The return loads would be what?


21	 A.	 Like the ones out of DuPont. I don't even


22	 remember the name of the product.


23	 Q	 But the return loads would be raw materials?


24
	


A.	 Raw material, yup.
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1	 Q	 Did I mishear you, and I probably did, that


	


2	 sometimes you would pick up empty drums?


3	 A.	 Well, Canada, we'd would get their drums back


	


4	 from the people they delivered to, and they would


5	 save them up until there was a full load. They


6	 double deck them, so I had a full load.


	


7	 Q	 I apologize. You were talking -- when you would


	


8	 come back from Canada, you would bring back?


9	 A.	 Bring back empties.


	


10	 Q	 Who were the empties for?


	


11	 A.	 New England Container.


	


12	 Q	 But you would never make deliveries for New England


	


13	 Container?


	


14	 A.	 Never.


	


15	 Q.	 So the only time you did anything for New England


	


16	 Container other than repair their trucks was when


	


17	 you would be returning from dropping a load in


	


18	 Canada?


	


19	 A.	 Correct.


	


20	 Q	 And those would be empty drums?


	


21	 A.	 Correct.


	


22	 Q	 I apologize, I missed this also. You started


	


23	 driving for Metro-Atlantic when you were 26?


	


24	 A.	 26, yes.
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1	 Q	 So that would have been in what year?


2	 A.	 1946, '47.


3
	


Q	 And you drove for about eight years?


4
	


A.	 On and off for eight years, yup. I was a spare


5
	 man they could count on. I never took short notice.


6
	


They had to call me in the morning, so I could


7
	


arrange my schedule. I had two guys working for me


8
	


that I could trust, but I had to lay things out for


9
	


them. To me it was a lot, especially a trip to


10
	


Canada was in the summer, Lake Champlain, it was


11
	 gorgeous.


12	 EXAMINATION BY MR. FARLEY


13	 Q	 Hi, name is Mike Farley. I just have a couple of


14	 questions. You mentioned that when you repaired the


15	 barrels, you brought your own equipment?


16	 A.	 My tanks.


17	 Q	 When you repaired the tanks, what kind of -- when


18	 you repaired the barrels, what kind of condition


19	 would they be in; would they be clean?


20	 A.	 They would be all cleaned, yes.


21	 Q	 They would be clean?


22	 A.	 They would be clean inside and out, but they


23	 didn't paint them. They would hold them one side if


24	 they had a pinhole in them.
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Q	 Do you recall what it was you got a bath of?


A.	 I think it was Ranedare. It was like milk


when it's made, very, very heavy and I really got a


bath.


Q	 That's a word you used a couple of times, Ranedare


can you spell that for us?


A.	 R-a-i-n-d-a-r-e (sic).


Q	 Is it possible it's R-a-n-e-d-a-r-e?
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1	 Q	 I see. You mentioned earlier that you were breaking


	


2	 a connection on a vat some time when somebody --


3	 A.	 Somebody stole my hose off the tanker, the


4


5


6


7


8


9


10


11


12


	


13	 A.	 No. R-a-i-n-d-a-r-e. It was a label on the


	


14	 clothes, waterproof by Ranedare. It's a trade


	


15	 name. Some of the other chemicals had the weirdest


	


16	 name you've ever heard. Like you'd have to be a


17


18


19


20


21


22


23


24


professor to member them all.


Q	 Do you remember any of them?


A.	 No. That's why methyl formacel (phonetic),


paraformaldehyde, liquid formaldehyde, that hot


stuff from Dupont. I don't recall the name of that,


and we had another truck -- it was so hot they


wouldn't let us carry it in, only once, it came out


of Buffalo and they had -- it was so hot, they had
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1	 special walls, double walls with rollers on them, so


	


2	 they wouldn't break and that was hot stuff. Like I


3	 say, they broke everything down so that, in other


	


4	 words, it was no longer flammable. None of the


5	 stuff they delivered was flammable, but they used it


6	 in the product.


	


7	 MR. FARLEY:	 I don't have any more


	


8	 questions. Thank you.


	


9	 MR. BINDER: I don't have any


	


10	 questions, Mr. Priest. Thank you very much,


	


11	 though.


	


12
	


EXAMINATION BY MR. BINDER


	


13	 Q.	 When you were answering some previous questions


	


14
	


about when you first started driving for


	


15
	


Metro-Atlantic, at one point I thought I heard you


	


16
	


say you started in 1952. At one point I thought I


	


17
	


heard you say you started in 1946 or '47. Do you


	


18
	


recall when it was?


	


19	 A.	 '46, '47. I can't remember exactly when


	


20	 started. The first time I went was an emergency,


	


21	 and then maybe months went by, and then first you


	


22	 thing you know it was a regular trip. Usually I


	


23	 would take a Jersey or Canada once a week.


	


24	 Q.	 How old were you when you first started making the
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1	 emergency -- when you made emergency trips?


	


2	 A.	 About 26, 27 years old.


3	 Q.	 You were about 26 or 27 years old. When were you


	


4	 born, sir?


5	 A.	 1926. That ain't yesterday.


6	 Q	 That's the year my mother was born. You mentioned


	


7	 that you got a bath from a vat of Ranedare?


	


8	 A.	 Ranedare.


9	 Q	 Where were you when that happened?


	


10	 A.	 In the basement. The kettles -- top of the


	


11
	


kettle is upstairs, the bottom is downstairs,


	


12
	


they're suspended and, like I said, they stole my


	


13
	


line off my truck. I went out to get in the truck


	


14
	


and get ready for the morning. I used to make that


	


15
	


run about 3:00 in the morning to Malden Mills in


	


16
	


Lawrence, Mass. I always made sure I had my hose.


	


17	 The hose was gone. I walked inside. They said, see


	


18	 Ray downstairs. He said, "Yeah, I stole your hose


	


19	 you can take it now." The vat was full, what a


	


20	 mess.


	


21	 Q.	 That was in the basement of Metro-Atlantic?


	


22	 A.	 Yeah.


	


23	 Q.	 And did you say you were driving for how long


	


24
	


driving a truck for Metro-Atlantic?
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	1	 A.	 In the area of about eight years altogether.


	


2	 Q	 Eight years. Eight years off and on?


	


3	 A.	 Off and on. It was never my job. It was more


	


4	 to do them a favor.


	


5	 Q.	 You would fill in?


	


6	 A.	 I filled in for somebody that was sick.


	


7	 Q.	 Okay. And do you recall when you were driving for


	


8	 Metro-Atlantic either picking up or delivering a


	


9	 product called hexachlorophene?


	


10	 A.	 I remember that name. I saw it on drums.


	


11	 Q	 Do you know whether that was on drums you were


	


12	 picking up or on drums you were delivering?


	


13	 A.	 You don't touch the load. It's in the truck.


	


14
	


You can't read any labels, so I don't know what I


	


15
	


was hauling half the time. I never had to unload or


	


16
	


load.


	


17	 Q
	


The hexachlorophene, was that on products you took


	


18
	


from Metro-Atlantic or on products you picked up for


	


19
	


Metro-Atlantic or in both?


	


20	 A.	 That would be a pickup.


	


21	 Q	 A pickup?


	


22	 A.	 That would be a pickup. They didn't sell a


	


23	 product like that.


	


24	 Q	 Do you recall where you picked up the
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	1	 hexachlorophene?


	


2	 A.	 Might have been DuPont. I don't know for sure.


3	 Q	 Is that in New Jersey somewhere?


	


4	 A.	 It's Delaware line, Jersey and Delaware, around


	


5	 the run down there.


	


6	 Q	 Is that your memory?


	


7	 THE WITNESS: You've never gone 95?


	


8	 MR. BINDER: I've been down there.


	


9	 A.	 You know you pass the bridge, everything you


	


10	 see to the right is DuPont, it's like a city.


	


11	 Q	 Is that where you picked up the hexachlorophene?


	


12	 A.	 That's where I picked it up, yeah.


	


13	 Q.	 Did you pick up hexachlorophene regularly when you


	


14	 were driving for Metro-Atlantic?


	


15	 A.	 I might have gone down there twice in the whole


	


16	 time.


	


17	 Q	 Did you ever pick up for Metro-Atlantic a product


	


18	 called trichlorophenol?


	


19	 A.	 I don't recall that name, no.


	


20	 Q.	 Did you ever deliver any kind of a weed killer or


	


21	 pesticide for Metro-Atlantic?


	


22	 A.	 No. That all went south. That was a separate


	


23	 operation. What the hell is the name of that stuff?


	


24
	


They built a special building for that away from the
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1	 main building, it wasn't very large, probably 40 by


2
	


40, and it was that plexiglass, you know that


3
	


corrugated green and they made the weed killer in


	


4
	


there.


5
	


Q	 That's the building where Metro-Atlantic made the


6
	


weed killer?


	


7	 A.	 Yeah. Did I deliver it or not? I picked up


	


8	 the chemical raw for them in North Carolina one time


	


9	 with a tanker, I forget the name of the product.


	


10	 It's a big tank field, I just pulled in, they scaled


	


11	 me in and scaled me out. I don't know what the hell


	


12	 it was in the trunk, but that's where I dumped it,


	


13	 in their vat.


	


14	 Q	 In North Carolina, that's where you delivered the


	


15	 product, the weed killer?


	


16	 MR. NETBURN:	 Objection.


	


17	 A.	 I picked up the raw material.


	


18	 Q	 What was the raw material that you picked up in


	


19	 North Carolina?


	


20	 A.	 I don't know the name of it. I only did it


	


21	 once.


	


22	 Q	 That product that you picked up for the weed killer


	


23	 in North Carolina, do you recall the name?


	


24
	


MR. NETBURN:	 Objection.
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1	 A.	 No, I don't recall the name. It wasn't -- it


	


2	 had to be processed to be resold as a weed killer.


3	 It was part of a formula. I picked part of the raw


	


4	 product, that's what it was, and then they used it


5	 in the formation of the chemical weed killer. It


6	 went out of there in drums afterwards, I brought it


	


7	 in by tank.


	


8	 Q.	 You brought it --


	


9	 A.	 I got a full tank load, yes.


	


10	 Q	 Let me just ask you a question again, just because


	


11	 there was an objection, you may repeat something you


	


12	 already said. In North Carolina, did you pick up


	


13	 from a tank farm a product or a raw product for


	


14	 Metro-Atlantic?


	


15	 A.	 Picked up a raw product that went into a weed


	


16	 killer, that much I knew. That operation didn't


	


17	 last very long, I think a year and a half, two years


	


18	 and they cut it out.


	


19	 Q.	 Was that operation going on while you were driving


	


20	 for Metro-Atlantic?


	


21	 A.	 Yes. Yes.


	


22	 Q	 Were you picking up the hexachlorophene in New


	


23	 Jersey at or about the same time that you were


	


24	 picking up the raw product for the weed killer?
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1	 A.	 I picked up a few loads of that, yeah.


2	 Q	 Was it both around the same time or one earlier?


3	 A.	 General area, yeah.


	


4	 Q	 Now, when Ms. Main was asking you some questions


5	 earlier, you mentioned that there were some


6	 companies that disposed of waste in the river


	


7	 upstream from Metro-Atlantic?


	


8	 A.	 Yes.


9	 Q	 Who were those companies?


	


10	 A.	 Esmond Mills, Worcester Textile. What the hell


	


11	 is the name of that chemical outfit, the chemical


	


12	 outfit is still down there, the other two mills are


	


13	 gone -- the mills are there, but they're gone.


	


14	 Evans Plating, they're right on the river. I think


	


15	 they finally had to put in some kind of clean-up


	


16	 operation down there, but they used to dump their


	


17	 acid right in the river.


	


18	 Q	 Were any of these companies that you mentioned in


	


19	 the business of manufacturing dyes?


	


20	 A.	 Please?


	


21	 Q	 Were either of these companies that you mentioned,


	


22	 Esmond Mills or the textile company in the business


	


23	 of manufacturing dyes?


	


24	 A.	 They made dye for their own product, they made
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1	 cloth. Worcester Textile made some of the best


	


2	 cloth in the country, Eagle brand suits, and


3	 different companies they made their own dye works.


	


4	 So you would always see their color in the river,


5	 you saw blues and grays and everything else.


6	 Q	 Do you know whether Esmond also made dyes?


	


7	 A.	 Esmond made their own dye, and they're still in


	


8	 business. They're up in Canada right in that town I


	


9	 was telling you, just outside Granby, Esmond Mills,


	


10	 Limited.


	


11	 Q	 How far was Esmond Mills from Metro-Atlantic?


	


12	 A.	 Two miles.


	


13	 Q	 How far was the textile company from Metro-Atlantic?


	


14	 A.	 A mile, Worcester Textile.


	


15	 Q
	


And the third company you mentioned, how far were


	


16
	


they from Metro-Atlantic?


	


17
	


A.	 Evans Plating is right on the back corner of


	


18
	


Worcester Textile, they're right on the river. They


	


19
	


relocated, they were about a quarter mile away.


	


20
	


They relocated to the back of the mill and they're


	


21
	


still there, they're in operation, but the textile


	


22
	


companies have both gone out of business, both of


	


23
	


them.


	


24	 Q.	 You mentioned at some point, if my notes are
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	1	 correct, that at some point either Metro-Atlantic or


	


2	 its insurance company made good for some damage


	


3	 that --


	


4	 A.	 Yes, they had, from their smoke stack on the


	


5
	


boiler, something went out one day and hit cars all


	


6
	 over the neighborhood, and they had to refinish


	


7
	


about 20 cars.


	


8	 Q
	


Do you know the name of the insurance company that


	


9
	


helped them make good?


	


10
	


A.	 Jeez, I don't know that.


	


11	 Q.	 There was no harm in asking. Do you know when that


	


12
	 problem with the smoke stack took place?


	


13	 A.	 I was in the garage business, I would say 30


	


14	 years ago.


	


15	 Q.	 And am I correct that -- let me ask this differently


	


16	 just to make sure that my memory is correct. For


	


17	 about how long were you working of and on for


	


18	 Metro-Atlantic?


	


19	 A.	 About eight years.


	


20	 MR. NETBURN:	 Objection.


	


21	 MR. BINDER:	 I don't have any


	


22	 further questions.


	


23	 MR. NETBURN:	 I just have a couple


	


24	 of quick follow-up questions.
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1
	


FURTHER EXAMINATION BY MR. NETBURN


2
	


Q	 Do you know whether the product that was made in a


3
	


separate building, was that a weed killer?


4
	


A.	 That was a weed killer.


5
	


Q	 Or was it a pesticide, do you know?


6	 A.	 Whatever. They shipped it back down south


	7
	


afterwards. They made the product, and I guess it


	


8
	


didn't prove out too well because they quit after


9
	


about a year and a half, two years.


	


10
	


Q	 Do you know during what period of time that year and


	


11
	


a half to two year spanned?


	


12	 A.	 I can't really say.


	


13	 Q	 But it was during the period of time you were


	14	 driving?


	


15	 A.	 Yes. Yes.


	


16	 Q.	 So it would have been between 1946 and 1955?


	17	 MR. BINDER: Objection.


	


18	 A.	 In the '50s, I think. Like I said, it must


	


19	 have been nonprofitable because they cut it out very


	


20	 shortly.


	


21
	


MR. NETBURN:	 Thank you, sir.


	22
	


FURTHER EXAMINATION BY MR. BINDER


	23	 Q	 There seems to be some confusion. Let's make sure


	


24
	


we understand the dates. You were born in 1926; is
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1	 C-E-R-T-I-F-I-C-A-T-E
2	 I, LINDA L. GUGLIELMO, a Notary Public in and for


the State of Rhode Island, duly commissioned and
3


	


	 qualified to administer oaths, do hereby certify
that the foregoing deposition of JOHN PRIEST, a


4	 Witness in the above-entitled cause, was taken
before me on behalf of the Defendant, Liberty


5	 Mutual, at the offices of Holland & Knight, One
Financial Plaza, Providence, Rhode Island, on


6


	


	 January 17, 2003, at 3:30 P.M., that previous to
examination of said witness, who was of lawful age,


7


	


	 he was first sworn by me and duly cautioned and
sworn to testify the truth, the whole truth, and


8


	


	 nothing but the truth, and that he thereupon
testified as in the foregoing manner as set out in


9	 the aforesaid transcript.
10	 I further certify that the foregoing deposition was


taken down by me in machine shorthand and was later
11


	


	 transcribed by computer and that the foregoing
deposition is a true and accurate record of the


12	 testimony of said witness.
13	 Pursuant to Rule 5 (d) and 30 (f) of the Federal


Rules of Civil Procedure, original transcripts shall
14


	


	 not be filed in court; therefore, the original is
delivered and retained by Defendant's attorney,


15	 Robin Main, Esquire.
16	 Signature of the witness has been waived by all


parties.
17


IN WITNESS WHEREOF, I have hereunto set my hand this
18


day of JANUARY 2003.
19
20


LINDA L. GUGLIELMO, NOTARY PUBLIC/RPR-RMR
21


(MY COMMISSION EXPIRES AUGUST 13, 2005)
22
23
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	1	 (DEPOSITION COMMENCED AT 9:35 A.M.)


	2	 JOSEPH BUONANNO, JR.


	


3	 Being duly sworn, deposes and testifies as follows:


	


4	 THE REPORTER: Would you state your


	


5	 full name for the record, please.


	


6	 THE WITNESS: Joseph Buonanno, Jr.


(DEFENDANT'S EXHIBITS 1 THROUGH 3


	


8
	


MARKED FOR IDENTIFICATION)


	


9
	


EXAMINATION BY MS. MAIN


	


10	 Q.	 Mr. Buonanno, again my name is Robin Main and I


	


11	 represent one of the Defendants in the case, the


	


12
	


case is Emhart versus Liberty Mutual and other


	


13
	


insurance companies who are also defendants in this


	


14	 matter, and again, I represent Liberty Mutual.


	


15
	


First I'd like to thank you for restructuring these


	


16
	


deposition dates so we can accommodate your schedule


	


17
	


and get this deposition done before the end of the


	


18
	


month.


	


19	 A.	 Thank you.


	


20	 Q	 If at any time, sir, you want to break, just let me


	


21	 know, and would you please keep in mind that you


	


22	 must verbalize your answers so the stenographer can


	


23	 take it down.


	


24	 A.	 Okay.
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1	 Q	 I'm going to show you what I've marked as


2	 Defendant's Exhibit 1, Mr. Buonanno, and would you


3	 tell me if that's a copy of the subpoena that you


	


4	 received for your deposition?


5	 A.	 It looks to be.


6	 Q.	 Well, the date would be on the one that was served


	


7	 to you, and its right here on the first page as


	


8	 February 3, 2003, correct?


	


9	 A.	 Yes.


	


10	 Q.	 And we changed that date to accommodate your


	


11	 schedule and getting the deposition done and, hence,


	


12	 we're here on January 17th?


	


13	 A.	 Yes, you did. Yes.


	


14	 Q	 Mr. Buonanno, would you please give me your address


	


15	 in Rhode Island?


	


16	 A.	 681 Main Street, Wakefield.


	


17	 Q	 Okay. And do you have another residence in another


	


18	 state?


	


19	 A.	 Yes.


	


20
	


Q	 Okay. And what is that address, sir?


	


21
	


A.	 1213 South Ocean Boulevard, Delray Beach,


	


22
	


Florida. That's a co-owned. It's co-owned.


	


23
	


Q	 Okay. Are you presently employed?


	


24
	


A.	 No.
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1


2


3


4


Q.


Q.


Okay.	 Are you retired?


A.	 Yeah.


From what company did you retire?


A.	 From CNC Chemical.


5 Q. Is that C-N as in Nancy, C Chemical or ampersand?


6 A.	 Yes.


7 Q Where was CNC chemical located?


8 A.	 On Dudley Street in Providence.


9 Q Is CNC an acronym for something else?


10 A.	 Yes,	 Carlson, Noon & Carlson.


11 Q How long did you work at CNC Chemical?


12 A.	 About ten years,	 I guess.


13 Q. When you left CNC, what was your position?


14 A.	 Sales.


15 Q. Were you in sales for the ten years you were at CNC?


16 A.	 Yes.


17 Q. Prior to CNC were you employed?


18 A.	 Yes.


19 Q. With which company?


20 A.	 With Crown-Metro.


21 Q. What was the location of Crown-Metro?


22 A.	 Dudley Street.


23 Q. Okay.	 Same location as CNC?


24 A.	 Yes_	 CNC bought the building when CNC, Rhode
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1
	


Island moved to South Carolina.


	


2
	


Q	 Okay. Did you ever work in South Carolina?


3
	


A.	 One summer years and years ago when I was 18 or


	


4
	


so.


	


5
	


Q	 Okay. How long were you with Crown-Metro on Dudley


6
	


Street?


	


7	 A.	 About seven or eight years, I guess.


	


8	 Q.	 Were you in sales during that entire time period for


	


9	 Crown-Metro?


	


10	 A.	 Yeah.


	


11	 Q.	 Okay. Prior to Crown-Metro where did you work,


	


12	 Mr. Buonanno?


	


13	 A.	 Metro-Atlantic.


	


14	 Q.	 What was the location of Metro-Atlantic?


	


15	 A.	 Centerdale, Rhode Island.


	


16	 (MR. MURPHY ENTERED AT THIS POINT)


	


17	 Q	 Mr. Buonanno, how long did you work for


	


18	 Metro-Atlantic in Centerdale?


	


19	 THE WITNESS: Full time?


	


20	 MS. MAIN:	 Yes.


	


21	 A.	 19 -- let's see, '59. I'm trying to think


	


22	 of -- the years are not going to add up because I'm


	


23	 a little foggy on when the different companies


	


24
	


merged. '59 up to the time I started working for
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1	 Crown-Metro when they merged.


	


2	 Q.	 All right. When you went to work for Crown-Metro,


	


3	 did the operations in Centerdale cease and move to


	


4	 Dudley Street?


	


5	 A.	 Yes.


	


6	 Q	 Okay. And prior to going to work full time for


	


7	 Metro-Atlantic you worked part time for them, didn't


	


8	 you?


	9	 A.	 Yes, I did.


	


10	 Q.	 Were you in high school at the time you were working


	


11	 part time?


	


12	 A.	 Yes.


	


13	 Q.	 Okay. Let's focus solely on your part-time


	


14	 employment with Metro-Atlantic. What job did you


	


15	 hold?


	


16	 A.	 Unloading trucks, working in the application


	


17	 lab.


	


18	 Q	 Did you ever work for New England Container?


	


19	 A.	 No.


	


20	 Q	 Was Metro-Atlantic a family business?


	


21	 A.	 Yes. Partnership.


	


22	 Q	 Partnership. Who in your family was involved with


	


23	 Metro-Atlantic?


	


24	 A.	 My father.
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1	 Q	 Do you remember when you started working for


	


2	 Metro-Atlantic in the '50s part time what your


3	 father's title was?


	


4	 A.	 No, I'm not sure. President or vice president,


	


5	 depending on between him and -- between him and


6	 Mr. Bonino.


	


7	 Q.	 Was your dad a part owner of the company at the


	


8	 time you began working there?


	


9	 A.	 Yes.


	


10	 Q	 Okay. And did that remain true throughout your time


	


11	 with Metro-Atlantic that your father was part owner?


	


12	 A.	 Yes.


	


13	 Q	 Okay. Did you ever become a part owner of


	


14	 Metro-Atlantic?


	


15	 A.	 No.


	


16	 Q	 Did you ever become a part owner of Crown-Metro?


	


17	 A.	 No.


	


18	 Q	 Did you become a part owner of CNC?


	


19	 A.	 No.


	


20	 Q	 How old were you when you first started working part


	


21	 time at Metro-Atlantic?


	


22	 A.	 15, 16.


	


23	 Q	 Okay. And when you say part time, can you give me


	


24	 an estimate of how many hours that was?
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1	 A.	 It was a summer job, basically. I mean, I got


	


2	 there at 9:00 I guess and left around 3:00.


	


3	 Q	 Okay. Did you only work at Metro-Atlantic in the


	


4	 summer or in the summers?


	


5	 A.	 Yes.


	


6	 Q.	 When you were in school?


	


7	 A.	 Yes.


	


8	 Q	 What year were you born, sir?


	


9	 A.	 1-26-38.


	


10	 Q.	 So your part-time employment with Metro-Atlantic


	


11	 started around 1953, 1954, does that sound right?


	


12	 A.	 Yes, somewhere -- yes, somewhere in that


	


13
	


vicinity.


	


14
	


I want to focus right now, Mr. Buonanno, on


	


15
	


physically how the property looked when you first


	


16
	


started working there in the 1953, 1954 time


	


17
	


period. Could you tell me how many buildings


	


18
	


Metro-Atlantic had in Centerdale when you first


	


19
	


started working there?


	


20	 A.	 Maybe two, but I think the building, it was an


	


21	 old textile mill, it was built in 18 something. So


	


22	 one building I'm going to call one building might be


	


23	 two. They might have added on to it. But there was


	


24	 two buildings, basically. One big long one and
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	1	 one -- actually, it wasn't even a building, it was


	


2	 garages.


	


3	 Q.	 The second one that you're referring to was garages?


	


4	 A.	 Yup.


	


5	 Q.	 Okay. The big long building that you just referred


	


6	 to, is that the former textile mill that was built


	


7	 in the 1800s?


	


8	 A.	 Yes.


	


9	 Q.	 Okay. And was that along the Woonasquatucket River?


	


10
	


A.	 Yes.


	


11
	


Do you remember how many floors, I'll call it, the


	


12	 old mill building, do you remember how many floors


	


13
	


the old mill building had?


	


14
	


A. Three.


	


15
	


Was one a basement?


	


16	 A.	 Yes.


	


17	 Q.	 And then a first and second floor?


	


18	 A.	 Yes.


	


19	 Q	 Was the basement all below ground, if you recall?


	


20	 A.	 Yes, semi. I mean, like a regular basement, it


	


21	 had windows and stuff.


	


22	 Q	 Small partial windows that you could see, you know,


	


23	 really just the ground level out through?


	


24	 A.	 A little higher than that.
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1	 Q	 When you first started working there in the '53, '54


2	 time period, do you recall what the basement looked


3	 like on the inside?


	


4	 A.	 Just a basement. I mean, poles holding up the


	


5	 building.


	


6	 Q.	 Did it have a dirt floor, if you recall?


	7	 A.	 No, it didn't.


	


8	 Q	 Do you know what the construction of the floor was?


	


9	 A.	 Cement, I imagine. I don't know.


	


10	 Q	 You don't know. Was any manufacturing done in the


	


11	 basement again, I'm focusing on the '53, '54 time


	


12	 frame?


	


13	 A.	 I don't think so, no.


	


14	 Q	 Was the basement used for anything by


	


15	 Metro-Atlantic during that time period in the '50s?


	


16	 A.	 Storage of-- when we manufactured -- the drums


	


17
	


were put there before they were sent out to


	


18
	


customers.


	


19	 Q.	 Okay. Anything else that you recall the basement


	


20
	


being used for?


	


21
	


A.	 No.


	


22	 Q.	 During then your time period with Metro-Atlantic in


	


23
	


Centerdale was the basement always used


	


24
	


for storage of materials before they were
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1	 Shipped out?


	


2	 A.	 I think so, because that was really way down


3	 there. Manufacturing was done on the second floor.


	


4	 Q.	 Do you recall there being any pipes in the basement?


	


5	 A.	 I assume.


	


6	 Q	 How about anything like a trench or a trough in the


	


7	 basement, do you remember anything like that?


	


8	 A.	 No, I can't remember there was a trough,


	


9	 trench. I don't think so. I don't know.


	


10	 Q	 Do you remember any floor drains in the basement?


	


11	 A.	 That I don't know_ That's going back awhile.


	


12	 No, I don't know of any floor drains. 	 That was a


	


13	 long time ago.


	


14	 Q.	 You said that manufacturing was done on the second


	


15	 floor, correct?


	


16	 A.	 Yes.


	


17	 Q.	 Did that hold true for the entire time you were with


	


18	 Metro-Atlantic in Centerdale?


	


19	 A.	 Yes.


	


20	 Q	 And what was the third floor used for?


	


21	 A.	 Third floor was used for raw material storage.


	


22	 Q	 Was that true for the entire time you were with


	


23	 Metro-Atlantic?


	


24	 A.	 Yup, I think it was.
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1	 Q.	 Okay. You said that part of your part-time


	


2	 employment with Metro was working in the lab; is


	


3	 that correct?


	


4	 A.	 Application lab.


	


5	 Q.	 Was there more than one lab at Metro-Atlantic?


	


6	 A.	 Yes, there was an application and research.


	


7	 Q	 Research was the other lab?


	8	 A.	 Uh-huh.


	


9
	


Q	 Okay. What did you do, Mr. Buonanno, in the


	


10
	


application lab?


	


11
	


A.	 The application lab was used to test products


	


12	 with a miniature textile mill, if you want to say,


	


13
	


we made a dye, or if we were using a dye or a


	


14
	


fixative, or a water repellent or something, they


	


15
	


test it on the cloth there, make sure it passed


	


16
	


specs, and if a research -- if research came up with


	


17	 a new product, it was tested there.


	


18
	


Q	 Okay. Do you remember if there was a sink in that


	


19
	


lab, the application labor?


	


20	 A.	 Oh, sure.


	


21	 Q	 Do you know if there was a sink in the research lab?


	


22	 A.	 Oh, yeah.


	


23	 Q	 Do you remember if there were any floor drains in


	


24	 the lab?
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1	 A.	 No, we didn't have any floor drains that I can


2
	


think of.


3	 Q-	 Did you ever see the manufacturing area on the


	


4
	


second floor of the old mill building being cleaned


5
	


up in any way, meaning swept or washed down?


6
	


A.	 Oh, sure.


	


7
	


Was the floor on the second floor ever washed down,


	


8
	


do you recall seeing that at any time?


9	 A.	 Sure. You had to, naturally.


	


10	 Q	 What would happen with the water, how would it get


	


11	 off the second floor?


	


12	 A.	 They had -- I think they had floor drains.


	


13	 Q.	 Do you know where those floor drains led to?


	


14	 A.	 To the sewer.


	


15	 Q	 Okay. Do you know when the facility hooked into the


	


16	 sewer system?


	


17	 A.	 No, that I don't remember. I don't know. I


18


19	 Q.


20


21


22	 Q.


23


24


would assume my father when he bought the thing.


I ask that you don't assume so. If you don't know,


I don't know is a fine answer, too.


A.	 I don't know.


Why was it necessary to wash down the floor on the


second floor? Would some things be spilled on it,


chemicals and things like that in the processes?
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1	 MR. BINDER:	 Objection.


	


2	 A.	 Well, yeah, some stuff, nobody is perfect,


3	 so --


	


4	 Q.	 So things would, at times, spill on the floor?


	


5	 A.	 It gets dirty, guys walking in -- yes, it was


6	 washed down.


	


7	 Q.	 On the second floor of the old mill building, were


	


8	 there any types of containers for the manufacturing


	


9	 processes, like vats or kettles?


	


10	 A.	 Oh, yes, that's where it was manufactured, in


	


11	 the vats.


	


12	 Q.	 Do you recall how many vats were on the second


	


13	 floor?


	


14	 A.	 There were six, I think on one floor and then


	


15	 there were -- there was two sections. The other


	


16	 side there was I guess four or five -- four.


	


17	 Q	 Okay. And did those number of vats basically hold


	


18	 true during the time you work at Metro-Atlantic?


	


19	 A.	 Yeah.


	


20	 Q	 Were the vats ever cleaned out, Mr. Buonanno?


	


21	 A.	 Yeah, you have to clean them.


	


22	 Q	 They were washed out with water?


	


23	 A.	 Yup.


	


24	 Q.	 Okay. Do you know where that water would go?


J
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1	 A.	 Sewer.


	


2	 Q.	 Are you aware of any septic systems on site at the


	


3	 Metro-Atlantic facility?


	


4	 A.	 No, I'm not.


	


5	 Q.	 Did you ever work in the research lab?


	


6	 A.	 No.


	


7	 Q.	 When you were unloading trucks as a part-time


	


8	 worker, were you unloading raw materials to be used


	


9	 in the manufacturing process?


	


10	 A.	 Yup.


	


11	 Q.	 Okay. And where would those raw materials be stored


	


12	 at Metro-Atlantic?


	


13	 A.	 Usually on the third floor.


	


14	 Q.	 Do you remember the types of raw materials that you


	


15	 would unload back in the '50s?


	


16	 A.	 Urea, let's see, formaldehyde crystals, stuff


	


17	 like called Dry Sweet, that's used as a thickener.


	


18	 Q.	 Sweet, as like in a candy sweet?


	


19	 A.	 Yes. I'd have to look at a list in order to


	


20	 tell you. I just remember the formaldehyde because


	


21	 it came in bags and they were heavy.


	


22	 Q.	 Okay. If, during the course of the deposition,


	


23	 something pops into your mind, just let me know.


	


24
	


A.	 Okay.
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1	 Q	 Other than the unloading of the trucks and working


2	 in the application lab, did you hold any other


3	 part-time positions at Metro-Atlantic in the '50s?


	


4	 A.	 No.


	


5	 Q.	 And you went to work full time for Metro-Atlantic in


	


6
	


approximately 1959?


	


7
	


A.	 Yes.


	


8	 Q.	 Did you have any other jobs between your part-time


	


9	 employment with Metro and your full-time employment?


	


10
	


A.	 No.


	


11	 Q
	


Were you done with school when you went to work full


	12
	


time?


	


13	 A.	 Yes.


	


14	 Q	 Okay. And you went to work for Metro full time as a


	


15	 salesperson?


	


16	 A.	 Yes.


	


17	 Q	 And you remained in sales for Metro until you moved


	


18	 to the Dudley Street company; is that correct?


	


19	 A.	 Yes. I stayed basically a salesman the whole


	


20
	


time I was there. I had a little stint when I was


	


21	 sick, in purchasing, but I would say my career was


	


22
	


sales.


	


23
	


Q	 Did you have to travel on the road for your sales


	


24
	


job?
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1	 A.	 Yes.


	


2	 Q	 Okay. Can you tell me, approximately, focusing on


	


3	 the 1960s, how much time you spent on the road


	


4	 versus how much time you spent in Centerdale?


	


5	 A.	 I would say that I would -- I'd come in on


	


6
	


Friday, after I had been out on the road and write


	


7	 up a report. I might come in, depending on where I


	


8
	


was headed, if I was up to Maine or Canada, I'd


	


9
	


leave home on Sunday, but maybe Monday if I was


	


10
	


going to be local, I mean, local being within 100


	


11
	


miles, I might come in on Monday morning, just to


	


12
	


see what was going on. Once in a while we were


	


13
	


called in for sales meetings, I would be in, but


	


14
	


basically 90 percent of my time was on the road.


	


15
	


Q	 Okay. When you were at the Centerdale facility,


	


16	 whether it's working part time or full time, did you


	


17	 ever see any disposal on site of drums, for example?


	


18	 A.	 No, not disposed.


	


19	 Q	 Did you ever see any drums outside of the buildings


	


20	 at the Centerdale facility?


	


21	 A.	 Yes.


	


22	 Q	 Okay. Do you know if those drums were associated in


	


23	 any way with Metro-Atlantic?


	


24	 A.	 Some were.
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1	 Q	 Tell me about those drums that were associated with


	


2	 Metro-Atlantic.


	


3	 A.	 There was New England Container Company, so the


	


4
	


job was -- their job was reconditioning drums. So


	


5
	


when we got chemicals in drums, they were brought


	


6
	


over to New England Container Company and they would


	


7
	


recondition them.


	


8
	


Okay. And then would you take those reconditioned


	


9
	


drums back to Metro-Atlantic?


	


10	 A_	 Some of them. Some of them were sold to other


	


11	 people.


	


12	 Q	 Do you know if Metro-Atlantic would purchase


	


13	 reconditioned drums from New England Container to be


	


14	 used?


	


15	 A.	 Oh, sure. Yes, that's the business they were


	


16
	


in. We weren't the only one, they sold all over the


	


17
	


East Coast.


	


18	 Q .
	 understand. Well, let me try to ask it this way


	


19
	


then, do you know, Mr. Buonanno, if as it dealt with


	


20
	


its drums, Metro-Atlantic only did business with New


	


21
	


England Container?


	


22
	


A.	 Yeah. Well, there were times that we had --


	


23
	


when the law required, that we had a new drum, maybe


	


24	 a thicker drum.
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1	 Q.	 So that's purchasing that brand new drum from an


	


2	 outside vendor?


3	 MR. BINDER:	 Objection.


	


4	 A.	 Right.


	


5	 Q.	 Was your family involved at all in the ownership of


	


6	 New England Container?


	


7	 A.	 I'm not sure -- I don't think so. I think it


	


8	 was always my uncle, I think, but I don't know.


	


9	 Q	 Do you know a Vincent Buonanno?


	


10	 A.	 Oh, yes.


	


11	 Q	 Is he related to you?


	


12	 A.	 Yes. He's my cousin, first cousin.


	


13	 Q	 And is Bernard Buonanno your first cousin as well?


	


14	 A.	 Yes.


	


15	 MR. BINDER:	 Bernard, Jr.?


	


16	 MS. MAIN:	 Yes, Bernard, Jr.


	


17	 A.	 Yes.


	


18	 Q	 Vincent Buonanno, your first cousin, lives in


	


19	 Chicago, to the best of your knowledge?


	


20	 A.	 Yes.


	21	 Q	 And Mr. Buonanno, is your father deceased?


	


22	 A.	 Yes.


	


23	 Q.	 Okay. Did you have any siblings who worked at


	


24
	


Metro-Atlantic?
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	1	 A.	 No.


	


2	 Q.	 Other than you and your father, did you have any


	


3
	


other family members who worked at Metro-Atlantic at


	


4
	


any time?


	


5
	


A.	 No.


	


6	 Q.	 I'm going to run through some names with you,


	


7
	


Mr. Buonanno, and see if you recognize any of them,


	


8
	


Thomas Cambio?


	


9	 A.	 No.


	


10	 Q	 Let me give you a little bit of background, I'm


	


11	 looking at Answers to Interrogatories from Emhart


	


12	 and those persons that may have knowledge of the


	


13	 operations conducted at the Centerdale site.


	


14	 A.	 I don't recall Cambio.


	


15	 Q.	 Fair enough. Steven Capron?


	


16	 A.	 No.


	


17	 Q	 Okay. Anthony Caputo?


	


18	 A.	 No. If I had a picture, I might be able to.


	


19	 Q	 David Carbonne?


	


20	 THE WITNESS: David?


	


21	 MS. MAIN:	 Yes.


	


22	 A.	 We had a Carbonne that was a truck driver, but


	


23	 it wasn't David.


	


24	 Q	 Do you remember the truck driver's first name?
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1


2


3


A.	 God,	 it was so long ago.


MR. BINDER:	 Off the record.


(OFF THE RECORD)


Page 23


4 Q. Does Angelo ring a bell?


5 A.	 Angelo Carbonne,	 yes.	 Correct.


6 Q. Joseph Cifelli?


7 A.	 No.


8 Q. John Gallagher?


9 A.	 I know that name is familiar, but I don't --


10 I'm not sure where he worked. 	 I don't know.


11 Q. Do you know that name from Crown-Metro?


12 A.	 Maybe.	 Some of these people are from Crown, I


13 wasn't in the mill so much to know those.


14 Q But you can't place who John Gallagher is?


15 A.	 No.	 If I had a picture,	 I might be able to.


16 Q Frank Gonsalves?


17 A.	 Again,	 I'd need a picture.


18 Q Charlotte Knott?


19 A.	 Yes.	 She worked -- she was a lab assistant


20 in -- I think in the research.


21 Q. Mildred McNamara?


22 A.	 Yes,	 she was a secretary.	 You don't have her


23 address there, by any chance, do you?


24 MS.	 MAIN:	 No,	 I don't.


a


3







January 17, 2003
	


Joseph Buonanno


Page 24


1	 THE WITNESS: I like Mildred.


	


2	 Q	 She may be in South Carolina?


	


3	 MR. BINDER:	 She may be deceased


	


4	 also.


	


5	 THE WITNESS:	 No.


	


6	 MS. MAIN:	 Rick, if you want to give


	


7	 the deposition, that's fine. Is she deceased or


	


8	 not?


	


9	 MR. BINDER:	 I apologize, Robin.


	


10	 MS. MAIN:	 That's okay. I'm looking


	


11	 for the information. Do you know that she's


	


12	 deceased, Rick?


	


13	 MR. BINDER:	 I understand that she


	


14	 is, we've gotten that from word of mouth. I can't


	


15	 make a representation but it's my understanding,


	


16	 Robin.


	


17	 Q	 Albert Manning?


	


18	 A.	 I'm going to throw up that picture again.


	


19	 Q	 Henry Noon?


	


20	 A.	 Henry Noon, yes, he was part of that CNC,


	


21	 Carlson, Noon & Carlson.


	


22	 Q	 And he was the Noon in the CNC, that same Noon?


	


23	 A.	 Yeah.


	


24	 Q.	 Do you know if Mr. Noon ever worked at
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1	 Metro-Atlantic in Centerdale?


	


2	 A.	 No, he did not.


3	 Q	 John Priest?


	


4	 A.	 Yes. He worked at Centerdale.


	


5	 Q.	 Do you know what he did there, sir?


	


6	 A.	 He was in trucking somehow. I'm not sure


	


7
	


exactly whether it was in dispatching or -- I


	


8
	


think. I'm not sure.


	


9
	


Q	 Do you remember anything else about Mr. Priest?


	


10
	


A.	 I can't say that I do. No.


	


11
	


Q	 Genaro Cioli -- Gerry Cioli (phonetic)?


	


12	 A.	 Yes. Gerry Cioli.


	


13	 Q	 Did Mr. Cioli work at Metro-Atlantic?


	


14	 A.	 Yes.


	


15
	


Q	 Do you know what his position was?


	


16
	


A.	 He was an operator, if I remember correctly, he


	


17
	


made -- he was one of the manufacturing people.


	


18
	


Q	 Do you recall the names of any other people who


	


19
	


worked at Metro-Atlantic, other than, obviously,


	


20
	


your father?


	


21	 A.	 Well, there was a George Hughes. He was in the


	


22	 research lab and then he went to Greenville, South


	


23	 Carolina. I don't know if he's still alive or not.


	


24	 Gerry Saracino, he worked as a dispatcher taking
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1	 care of the shipping and receiving. He went down to


	


2	 Greenville, South Carolina. There was a Dr. Grimmel


	


3	 who has passed away and a Dr. Springer, I don't know


	


4	 if he's still alive or not. James Shore, but he has


	


5	 passed away. Bob Evans. Let's see, that's it at


	


6	 the moment. Oh, John Joyle, a fellow named Murphy,


	


7	 but he's gone. William Daley, but he's gone. My


	


8	 father's people were 25 and 30-year people. He


	


9	 didn't have much of a turnover.


	


10	 Q	 Do you know if Mr. Evans is still alive?


	


11	 A.	 I don't. I think he is, but I don't know.


	


12	 Q.	 Do you know if he's in the Rhode Island area or the


	


13	 last that you knew?


	


14	 A.	 Yes.


	


15	 Q.	 And what was his position at Metro-Atlantic?


	


16	 A.	 He worked in the application lab, and then he


	


17
	


left us and went out as a salesman for one of their


	


18
	


local competitors.


	


19	 Q.	 Going back to the physical layout of the Centerdale


	


20
	


facility, you said that there was another building


	


21
	


on site that was a garage; do you remember that?


	


22	 A.	 Yup.


	


23	 Q.	 Okay. Did Metro-Atlantic use this garage in any


	


24	 way?
5


,s.coPinvtle.lego....annuosur..
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1	 A.	 Yes. It was a maintenance shop, and they


	


2	 had -- there was some manufacturing in there,


3	 something small, but I don't know -- I can't


	


4	 remember exactly what it was they were making there.


	


5	 Q	 Okay. To the best of your knowledge, was the garage


	


6	 built after the old mill building?


	


7	 A.	 Yes, but it was there. I think it was there.


	


8	 Also in the garage area -- yes.


	


9	 Q	 How big was the garage, how many bays, if you


	


10	 recall?


	


11	 A.	 Eight or nine, maybe.


	


12	 Q.	 Okay. Do you remember if Metro-Atlantic ever


	


13	 constructed any buildings on site?


	


14	 A.	 Yes, they did.


	


15
	


Do you know how many?


	


16
	


A.	 I think one. I don't -- where New England


	


17
	


Container was, I can't tell you if that was there in


	


18
	


the '50s or not, it might have been. I have a


	


19
	


feeling it might have been, now that I think about


	


20
	


it.


	


21	 Q.	 Do you know, Mr. Buonanno, before we move on to the


	


22
	


building that Metro constructed, do you know if


	


23
	


Metro-Atlantic owned all the land, including the


	


24
	


land used by New England Container?
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1


2	 Q.


3


4


5


A.	 Yeah, I guess so.


So there was a lease arrangement between New England


Container and Metro-Atlantic?


MR. BINDER:	 Objection.


A.	 That I don't know.


6	 Q.	 Okay. This building that Metro-Atlantic built, do


	


7	 you recall where it was located on site?


	


8	 A.	 Next to where the garages were.


9	 Q.	 Okay. What was that building used for?


	


10	 A.	 They made hexachlorophene.


	


11	 Q	 Was that solely what that building was used for, to


	


12	 the best of your knowledge?


	


13	 A.	 Yes.


	


14	 Q	 Do you remember approximately when that building was


	


15	 built?


	


16	 A.	 I don't.


	


17	 Q.	 Okay. Mr. Buonanno, were you ever general manager


	


18	 of Crown-Metro?


	


19	 A.	 Yes. For a little while, when I had an ulcer,


	


20	 so I was out of work -- I was out of the -- off the


	


'21	 road, and I was in there for a little while.


	


22	 Q	 And that was at the Dudley Street facility, correct?


	


23	 A.	 Yeah.


	


24	 Q.	 Okay. Mr. Buonanno, after Metro-Atlantic ceased
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1	 operating in Centerdale, did you ever go back to the


2	 facility after it ceased manufacturing there for any


3	 reason?


	


4	 A.	 I don't recall. I might have gone through


	5	 there for nostalgia or something but, no, nothing.


	


6	 Q	 Do you remember ever being called to the Centerdale


	


7	 facility after Metro-Atlantic ceased operating there


	


8	 because of a fire?


	9	 A.	 No.


	


10	 Q.	 Okay. Do you recall, again, after operations ceased


	


11	 at Metro-Atlantic in Centerdale, ever being called


	


12	 to the site by the Rhode Island Department of


	


13	 Health?


	


14	 A.	 No.


	


15	 Q	 Do you recall ever being called to the site after


	


16	 manufacturing ended there by the Department of


	


17	 Environmental Management for the State of Rhode


	


18	 Island?


	


19	 A.	 No.


	


20	 Q.	 Did you ever talk with your father, again, after


	


21	 operations ceased in Centerdale, about any visits he


	


22	 made to the site at the request of the Department of


	


23	 Health?


	


24	 A.	 No.
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1	 MR. BINDER:	 Objection.


2	 Q	 Same question, but at the request of the Rhode


3	 Island Department of Environmental Management?


4 A.	 No.


5	 Q.	 Same question but at the request of the Rhode Island


6	 Environmental Protection Agency?


7 A.	 No.


8	 Q.	 Did you ever talk to your father about any fires at


9	 Metro-Atlantic, again, after operations ceased?


10 A.	 No.


11	 Q. ' When you were working at Metro-Atlantic, you know,


12	 going back to the 1953, 1954 time period, were there


13	 any fires ever at Metro?


14	 A.	 Yes, there was.


15	 Q.	 Okay. Do you remember how many?


16	 A.	 Only one that I can recall.


17	 Q.	 Okay. Can you tell me about that fire?


18
	


A.	 One of the operations, from what I remember,


19	 think it was a drying oven overheated and it caught


20	 fire.


21	 Q.	 Do you know what damage was done?


22	 A.	 I think it ruined the machine, but I don't know


23	 exactly what the damages were.


24	 Q.	 Okay. And that's the only fire that you recall?


scr
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1	 A.	 That's the only fire that I recall, yeah.


	


2	 Q	 Mr. Buonanno, I'm going to show you what I've marked


	


3	 as Exhibit 2 to your deposition, and I'd like you to


	


4	 take a look at that document, particularly the first


	


5	 page which is a cover letter. I just have one copy.


	


6	 MR. NETBURN:	 Would you just


	


7	 identify it for the record?


	


8	 MS. MAIN:	 Sure. This is a cover


	


9
	


letter from Ratcliff & Burke dated April 30, 1999 to


	


10
	


the EPA, it's Mr. Buonanno's inquiry response, it's


	


11
	


from the EPA. There's no Bates numbers on it.


	


12
	


Q	 Have you had a chance to look at the first page of


	


13
	


Exhibit 2, Mr. Buonanno?


	


14	 A.	 Yes.


	


15
	


Q	 In the second paragraph, it says that a supplemental


	


16
	


response will be filed if additional documents come


	


17
	


to your attention. Do you recall if an additional


	


18	 supplemental response was filed?


	


19
	


A.	 I'm sorry, I don't understand what that means.


	


20
	


Q	 Okay. Other than this one response, which I've


	


21
	


marked as Exhibit 2, did you provide any more


	


22
	


information to EPA in response to request for


	


23
	


information about the Centerdale Superfund site?


	


24	 A.	 Not that I recall. I had that one deposition,  


El         
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1


2


3


4


5


Q


but I never talked to anybody in the EPA that I can


recall.


All right.	 And you're not aware of your attorney


sending out any more documents to EPA, other than


what I've marked as Exhibit 2?


6 MR. BURKE:	 Objection.	 You can


7 answer that.


8 A.	 No.


9 Q When you were at Metro-Atlantic at any time,


10 Mr. Buonanno, was there a health and safety person


11 who would make sure that any Federal or State


12 regulations on worker health and safety were being


13 followed?


14 MR. BINDER:	 Objection.


15 A.	 We had -- no, we had no one.	 It wasn't a


16 requirement at that time.


17 Q In the management structure of Metro-Atlantic, and


18 I'm going to focus on the 1950s and '60s, 	 do you


19 recall what officers there were in the company?


3.
20 A.	 There was my father, Hugh Bonino, there was a


21 Henry Pepini, there was an Ernest Nathan. 	 I'm not


22 sure if Jimmy Shore -- no, he might have been -- I'm


23 not sure.	 Those are the ones that I'm sure of.


24 Q. Do you remember what role Mr. Nathan had?
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	1	 A.	 He was in our New York office. He did mostly


	2	 selling to the New York market.


	


3	 Q	 Okay. And what about Mr. Pepino?


	


4	 A.	 Mr. Pepino ran our Greenville, South Carolina


	


5	 office.


	


6	 Q	 All right. Mr. Buonanno, I'd like you to turn to


	


7	 the fifth page in of Exhibit 2 -- it's the page that


	


8	 starts at the top with E, "The building marked,"


	


9	 open quote, "stor," just for those following along.


	


10	 But I'd like to direct your attention, sir, to


	


11	 Section 2G which appears right around the middle of


	


12	 the page; do you see that?


	


13	 A.	 Yup.


	


14	 Q	 About halfway through Paragraph 2G there's a


	


15	 sentence that says, "Respondent believes that a


	16	 portion of the site located at the southerly


	


17	 extremity thereof was used for burning refuse." Do


	


18	 you see that?


	


19	 A.	 Yeah -- yup.


	


20	 Q	 Mr. Buonanno, do you remember the burning of refuse


	


21	 at the Centerdale site?


	


22	 A.	 That I do not.


	


23	 Q.	 Where did this information come from?


	


24	 A.	 I don't know.
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1	 Q.	 Okay. Could you turn to the very last page of --


2	 I'm sorry. Could you turn, just a couple more pages


3	 in of this exhibit, and let me know if that's your


	


4	 signature that appears there?


	


5	 A.	 Yup.


	


6	 Q	 Okay. And it indeed says on the declaration that


	


7	 you, Joseph Buonanno, Jr. are the respondent,


	


8	 correct?


	


9	 A.	 Yup.


	


10	 Q	 All right. Did anyone help you put together these


	


11	 answers other than your attorney?


	


12	 A.	 No, nobody.


	


13	 Q	 Okay. And this was signed in April of 1999,


	


14	 correct?


	


15	 A.	 Yes.


	


16	 Q.	 Okay. So, sitting here today, you have no


	


17	 recollection of the burning of refuse at the site at


	


18	 all?


	


19	 A.	 I can't remember anything at Metro-Atlantic


	


20	 that would have burned. I mean, if I had said it in


	


21	 the last one, I don't recall, but I'm trying to -- I


	


22	 don't remember any area where we burned stuff.


	


23	 Q.	 Okay. Do you know how refuse or garbage was handled


	


24	 at Metro-Atlantic?
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1	 A.	 I don't know how garbage was done. Any


	


2	 chemicals that were not up to standards were sold to


3	 jobbers who reworked them, but when it comes to


	


4	 garbage, I don't know what they did.


	


5	 Q	 How about any types of materials that just were not


	


6	 able to be reused, do you know how they were dealt


	


7	 with at Metro-Atlantic?


	


8	 MR. BINDER:	 Objection.


	


9	 A.	 We tried to reuse everything. If we had a bad


	


10	 batch, we'd put two drums into a 3,000 gallon mix


	


11	 and work it in like that, but I don't know where it


	


12	 would go. They did have people who took chemicals,


	


13	 I don't know what they did with them, burned them or


	


14	 tried to reuse them. There were -- a lot of times


	


15	 for reclaiming there might be some kind of --


	


16	 something that could be used and these people would


	


17	 take it, and I don't know what they did, bring it up


	


18	 to high temperature and take off stuff that they


	


19	 could use and what they did with the rest -- I don't


	


20	 know who they were.


	


21	 Q	 When you provided this response to the Government in


	


22	 April of 1999, did you personally, Mr. Buonanno, sit


	


23	 down and write out answers to the questions that


	


24	 they had asked?
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1	 A.	 I'm trying to remember. When did I talk to the


2	 government?


3	 Q	 The exhibit that I've marked as Exhibit 2 is your


4	 response to the Federal Government about the site,


5	 meaning the Centerdale Manor Superfund site.


6	 A.	 No, I did not write any answers down because I


7


8


9	 Q.


10


11


didn't know where the answers were or the questions


were.


Do you remember receiving a letter from the


Environmental Protection Agency asking you questions


about Metro-Atlantic?


12	 A.	 No, I don't.


13	 Q.	 You're aware, though, aren't you, Mr. Buonanno, that


14	 the Environmental Protection Agency is involved with


15	 the Centerdale site now?


16	 A.	 Yes.


17	 Q	 Have you ever talked with anyone from EPA about the


18	 Centerdale site?


19	 A.	 Not that I recall. To me, the first time I


20	 heard about this was when it was in the newspaper,


21	 basically. So I'm running a blank on this


22	 particular thing. I don't remember.


23	 Q	 Okay. Before you signed this document that went to


24	 the Federal Government under pains and penalties of
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1	 perjury, did you read it?


2	 A.	 Well, obviously, if I sent this out -- again, I


3	 remember this map and going through and telling


	


4	 people what each section was for. Did we do this?


5	 MR. BURKE:	 Did we do this?


6	 I don't want to feed him the answer. You need to


	


7	 tell her what you remember as you sit here.


	


8	 Whether your memory is accurate isn't on trial


	


9	 here. What's on trial here is what you remember,


	


10	 that's what she's asking. Tell her what you


	


11	 remember.


	


12	 A.	 I remember them asking, whoever, and I don't


	


13	 remember now who it was, asking me what each one of


	


14	 these -- what was located where the boiler room was,


	


15	 where the chemical manufacturing was, where the


	


16	 storage was. The other area, the place where the


	


17	 hexachlorophene was made. I don't recall that it


	


18	 was the EPA, but if that's what it was, I remember


	


19	 this map. I don't know -- I don't remember who I


	


20	 sent this to or whether it was taken --


	


21	 Q.	 Well, the cover letter, the first page that I had


	


22	 you read at the beginning says it's going to the


	


23	 Federal Environmental Protection Agency, correct,


	


24	 the addressee?
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1	 A.	 Yup.


2	 Q.	 Is there anything you wanted to add, Mr. Buonanno?


3	 A.	 No. As I say, I remember this -- now that this


	


4	 map comes up, I remember going through and they were


	


5	 asking exactly what was where. I didn't realize it


	


6	 was -- I didn't recall that it was the environmental


	


7	 agency. Whatever -- I said whatever I recalled, to


	


8	 the best of my ability, would be right_


	


9	 Q	 Okay. Well, let's try this then. To save


	


10	 everyone's eyesight, I have blown up a 1965 Sanborn


	


11	 map, and I believe it's the same one attached to


	


12	 your response to the EPA, except for some reason on


	


13	 the one I have, 1965 is typed and on the one you


	


14	 have it looks handwritten. That seems to be the


	


15	 only difference.


	


16	 MR. BURKE:	 Off the record.


	


17
	


(OFF THE RECORD)


	


18	 Q.	 All right. Mr. Buonanno, I'm going to put before


	


19
	


you what's been marked previously as Turcone


	


20
	


Exhibit 3 from December 16, '02 and I'd like you,


	


21
	


sir, to take a look at that map which I believe is,


	


22
	


if not exactly the same, substantially the same as


	


23
	


the '65 Sanborn attached to your Exhibit 2 today,


	


24
	


and I'd like you to -- Mr. Buonanno, do you see the
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1 Metro-Atlantic facility on this Turcone Exhibit 3?


2 A.	 Yup.


3 Q. Okay.	 And would you point that out to me, sir?


4 A.	 Right here	 (indicating).


5 Q. And that's the long old mill building that you


6 referred to earlier?


7 A.	 That's right.


8 Q. Okay.	 And indeed,	 on it it says "stor and fact" for


9 storage and factory building; is that correct? Can


10 you see that?


11	 A.	 Yup.


12	 Q.	 Okay. Is that the same building that you explained


13	 to me earlier which has the three floors?


14	 A.	 Yes.


15	 Q.	 Okay. Do you see the garage that you referred to


16	 earlier on this map?


17	 A.	 Yes.


18	 Q.	 Okay. And where is that?


19	 A.	 It's to the left of -- right here


20	 (indicating).


21	 Q.	 Is the garage between the old mill building and the


22	 river?


23	 A.	 Yes.


24
	


MR. BINDER:	 Off the record.
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(OFF THE RECORD)


(BRIEF RECESS)


(DEFENDANT'S EXHIBIT 4


MARKED FOR IDENTIFICATION)


Q	 Mr. Buonanno, we've marked the 1965 Sanborn map as


Exhibit 4 to your deposition, and I'd like you to


mark as number 1 it in your blue pen the old mill


building that has three stories that we talked about


earlier in the deposition.


10
	


(COMPLIED)


11
	


Q	 Number 1, does it just refer to that portion of the


12
	


building, or is this entire area the old mill


13
	


building?


14	 A.	 The entire area.


15	 Q	 Could you draw another line?


16	 A.	 That's the offices and the manufacturing area


2


3


4


5


6


7


8


9


17


18


19


20


21	 Q.


22


23


24	 Q.


and the power plant. That's all in that window.


Could you mark the power plant with a two, please.


MR. BINDER:	 Off the record.


(OFF THE RECORD)


A is the old mill building. Would you please mark


the boiler room with a B.


(COMPLIED)


Would you please mark the garage that we discussed
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1	 with a C.


	


2	 (COMPLIED)


3	 Q.	 And again, the garage is between the old mill


	


4	 building and the river, correct, Mr. Buonanno?


	


5	 A.	 That's right.


	


6	 Q.	 Would you please mark with a D, as in dog, the


	


7
	


building that Metro-Atlantic built in which they


	


8	 manufactured hexachlorophene?


	


9
	


(COMPLIED)


	


10	 Q.	 Do you remember when that building D was built,


	


11
	


Mr. Buonanno?


	


12	 A.	 I can't recall.


	


13	 Q.	 Was it built during the time period that you were a


	


14	 full-time employee for Metro-Atlantic?


	


15	 A.	 Yes.


	


16	 Q.	 So it was somewhere between 1959 and 1965, which is


	


17	 the date of this map, correct?


	


18	 A.	 Yes.


	


19	 Q.	 Okay. Looking at that map in the site where


	


20	 Metro-Atlantic was located, do you recognize any


	


21	 other buildings that we haven't marked which are on


	


22	 that map?


	


23	 MR. BURKE:	 As part of the Metro


	


24	 site?
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	1	 MS. MAIN:	 Yes. Metro or New


	


2	 England Container.


	


3	 A.	 This just --


	


4	 Q.	 This is the north arrow.


	


5	 A.	 We have the office building and the labs are


	6	 up, way up front. I think it's marked, there is a


	


7	 five up there that would be office buildings and the


	


8	 laboratories are up there.


	


9	 Q	 Would you write actually office for that one


	


10	 location and lab for the other.


	


11	 (COMPLIED)


	


12	 Q	 The laboratory area that you just identified, is


	


13	 that where you work as a part-time employee?


	


14	 A.	 Yes.


	


15	 Q	 Okay. So the lab was not located in the old mill


	


16	 building?


	


17	 A.	 Well, no. I mean, it was all -- I call the old


	


18	 mill building from the office to the boiler, that's


	


19	 what was there when we got there, but it was not ---


	


20	 you didn't have to go outside to go to the


	


21	 manufacturing part. It was all together.


	


22	 Q	 Okay. Were there catwalks and things like that?


	


23	 A.	 No, there were -- it was attached.


	


24	 Q	 Any other structures at that site where
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1	 Metro-Atlantic operated or New England Container


2	 that you recognize?


3	 A.	 New England Container was down in here --_wait


	


4	 a minute, I got this backwards, I'm sorry.


5	 MS. MAIN:	 You can cross out lab and


6	 office if that's incorrect.


	


7	 A.	 The office was -- is this Smith Street? This


	


8	 is where the office is. This is where the labs


9	 were, I'm sorry.


	


10	 MS. MAIN: That makes more sense when


	


11	 you say they were all connected.


	


12	 THE WITNESS: This is where New


	


13	 England Container was where I had put lab and office


	


14	 that was New England Container.


	


15	 Q	 All right. Could you remark that area as New


	


16	 England Container, you can just put NEC.


	


17	 (COMPLIED)


	


18	 Q	 Could you mark on the other end where the office and


	


19	 lab were.


	


20	 (COMPLIED)


	


21	 Q	 Anything else that you recognize on this map,


	


22	 Mr. Buonanno, that we haven't identified yet?


	


23	 A.	 I should -- this, I had B for boiler room that


	


24	 should be crossed off.







January 17, 2003
	


Joseph Buonanno


1	 MS. MAIN:	 Okay.


	


2	 Q.	 Where was the boiler room, then?


3	 A.	 The boiler room was down here, way at the end


	


4	 of the building. Sorry I got it wrong.


	


5	 MS. MAIN: That's all right.


	


6	 A.	 Basically you've got New England Container to


	


7	 the south, the garage and the main plant. There are


	


8	 some buildings over here, but we didn't -- I don't


	


9	 know whether we owned those. They were attached,


	


10
	


but it seems to me they were storage for furniture


	


11
	


called Winkelman & Finkelstein, which were right


	


12
	


here (indicating).


	


13	 Q.	 Mr. Buonanno, in regard to New England Container, do


	


14
	


you remember them ever burning anything on site?


	


15	 A.	 The only thing they had, they had a


	


16
	


reconditioning -- it was an oven, a huge oven, and


	


17
	


they would put the drums in the oven and that would


	


18
	


burn the paint off the inside, the lining off -- the


	


19
	


paint off the outside, the lining and the chemicals


	


20
	


off on the inside. What it does, it would strip the


	


21
	


barrel down to its basic steel and then they would


	


22
	


recondition it.


	


23	 Q.	 Okay. Did you, when you were working for


	


24
	


Metro-Atlantic, ever go down and walk through the
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	1	 New England Container facility?


	


2	 A.	 Oh, yeah.


	


3	 Q	 Did you ever see where they would stack drums prior


	


4	 to them being reconditioned?


	


5	 A.	 There was an area -- off to the side, a cement


	


6
	


platform or something, and they would put the drums


	


7
	


there just before they put it into the oven to burn


	


8
	


off the chemicals.


	


9
	


Q	 Did you see any other processes that New England


	


10
	


Container did other than the oven burning out the


	


11	 contents of the drums, the inside of the drums?


	


12	 MR. BINDER:	 Objection.


	


13	 A.	 Well, I mean, what they do, they burn out the


	


14
	


inside of the drum and they would reline the drum,


	


15
	


they would cut the top off, if it was a closed head,


	


16
	


and they would repaint them and put a lining in it,


	


17
	


recondition it.


	


18
	


Do you know what would happen to the contents of any


	


19
	


drums that were brought in to New England Container


	


20
	


prior to them being reconditioned?


	


21	 A.	 I assume they were burned.


	


22	 Q	 But that's an assumption?


	


23	 A.	 Weil, they were burned. I know if there was


	


24	 anything inside the drum, they'd burn it.
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1	 Q.	 Who ran New England Container when you were working


	


2	 at Metro-Atlantic?


3	 A.	 My Uncle Bernard I guess, and a fellow, the


	


4
	


foreman, John McCookey (phonetic).


	


5
	


Q	 Do you know how to spell his last name?


	


6
	


A.	 I don't know if it's Metro-Atlantic C or


	


7
	


M-c-c--o-k-e, or something. No, I don't really know


	


8
	


how to spell it, phonetically.


	


9
	


Q	 Do you know where he lived?


	


10
	


A.	 No. I don't even know if he's still alive.


	


11
	


Q	 Okay. What role, if any, did your cousin, Vincent


	


12
	


Buonanno, have with New England Container?


	


13	 A.	 I'm not sure what his capacity was. I know he


	


14
	


worked with his father, helped him out, I guess, but


	


15
	


I'm not sure what his role or his capacity in the


	


16
	


company was.


	17	 Q.	 Okay. To the best of your recollection, was Vincent


	


18
	


Buonanno on site as a full-time worker for New


	


19
	


England Container?


	


20
	


MR. BINDER:	 Objection.


	


21	 A.	 I don't think so. I don't know. Full time?


	


22	 don't know.


	


23	 Q.	 How old is Vincent Buonanno?


	


24	 A.	 I would say he's 60, I guess maybe, 60, 61,
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1	 somewhere in there.


2	 Q	 Did you have any type of relationship with him, a


3	 business relationship, while he was at New England


4	 Container and you were at Metro-Atlantic?


5	 A.	 No.


6	 Q.	 Have you ever talked to Vincent Buonanno about


7	 Centerdale Superfund site?


8	 A.	 I did get a call from him saying have you been


9	 contacted by EPA, and I said we've got -- I've got


10	 something from them, yes, and I'm having a


11	 deposition and that was basically it. We haven't


12	 discussed anything.


13	 Q	 So you do remember being contacted by EPA?


14
	


A.	 Well, whatever -- yes. When it came up, and I


15
	


had the deposition I had before, that's what I


16
	


thought this was, the other thing, but I remember
3


17
	 sitting down and I remember talking about this.


18
	


didn't recall it was EPA itself. I thought I had


19
	


done it through a lawyer or something. I didn't


20
	 really -- I don't recollect it was EPA, but


21
	 obviously it was.


22	 Q.	 You keep referring to this deposition, how many


23
	


depositions prior to today have you given?


24
	


A.	 One.
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1	 Q	 Okay. Do you know in what case that deposition was


	


2	 taken?


3	 A.	 It's Emory (sic)?


	


4
	


MS. MAIN: Emhart.


	


5
	


A.	 Emhart. And they are using me as a plaintiff


	


6
	


(sic), I guess, they were trying to -- looking to


	


7
	


see if they could reopen my father's estate and get


	


8
	


the money.


	


9	 Q-	 And do you know why they were looking to open your


	


10
	


father's estate and get the money?


	


11
	


MR. BINDER:	 Objection.


	


12	 A.	 I assume because my father owned


	


13	 Metro-Atlantic.


	


14	 Q	 Do you know if that case is ended now, the one in


	


15	 which you gave the deposition?


	


16	 A.	 No.


	


17	 Q	 You don't know if it's ended?


	


18	 A.	 No, it has not ended.


	


19	 Q	 Okay. Is it a case that's going to trial?


	


20	 A.	 It's -- yes, they're trying probate, that much


	


21	 I know.


	


22	 Q	 Do you know where the case is pending, is it here in


	


23	 Rhode Island?


	


24	 A.	 Yes.
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1	 Q	 Okay. Do you know in which court?


	


2	 A.	 Right now it's South Kingstown.


3	 Q	 And you gave your deposition in that case, correct?


	


4	 A.	 Yes.


	


5	 Q	 Do you remember giving your deposition in a case


	


6	 that's pending in South Carolina?


	


7	 A.	 No, I never did anything in South Carolina.


	


8	 Q.	 Do you remember if attorneys from South Carolina


	


9	 ever came to Rhode Island and took your deposition?


	


10	 A.	 No. But I think when I did the deposition, I


	


11	 think one of them was from -- on the phone was from


	


12	 South Carolina.


	


13	 Q	 Okay. Have you provided any documents in the case


	


14	 that's pending in southern Rhode Island?


	


15	 A.	 There's a -- the only thing I had that -- I


	


16	 didn't have any documents at all except this little


	


17	 flyer, it was in a textile magazine that explained


	


18	 how my father and Mr. Bonino started the company,


	


19	 that's the only documents that I'm privy to.


	


20	 Q	 Is your mother still alive?


	


21	 A.	 No.


	


22	 Q.	 Do you have any immediate family members still


	


23	 alive?


	


24
	


A.	 My sister.


12rdwenst
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1	 Q.	 Is she involved in the case in southern Rhode


	


2	 Island?


3	 A.	 No.


	


4	 Q.	 And your sister never worked at Metro-Atlantic?


	5	 A.	 No.


	


6	 Q	 Do you recall a gentleman by the name of


	


7	 Charles Pillsbury?


	


8	 A.	 Yes.


	


9	 Q.	 What was Mr. Pillsbury's -- strike that. How do you


	


10	 know Mr. Pillsbury?


	


11	 A.	 He was in the research lab with Mr. Hughes.


	


12	 Q	 Do you know if Mr. Pillsbury is still alive?


	


13	 A.	 No, I do not. I don't know if he is. He was


	


14	 pretty old then when I left, so I'm not sure.


	


15	 Q	 When you say when you left, meaning the early 1970s?


	


16	 A.	 When we became Crown-Metro, I don't think -- I


	


17	 don't think he came with us, I'm not sure.


	


18	 Q.	 Mr. Buonanno, do you remember if the garage which


	


19	 you have marked as C on Exhibit 4 was hooked up to


	


20	 the sewer system? Don't assume, it's a yes or no


	


21	 answer.


	


22	 A.	 I don't know.


	


23	 Q	 Mr. Buonanno, I've marked as Exhibit 3 a deposition


	


24
	


that EPA gave me, and I want you to take a look at
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	1	 the deposition, take your time and tell me if it's


	


2	 the one that you referred to earlier from the


	


3	 probate matter.


	


4	 MR. BINDER:	 Do you have a copy of


	


5	 that?


	


6	 MS. MAIN:	 I don't have extras. You


	


7	 can look at mine if you want.


	


8	 A.	 It looks to be.


	


9	 Q	 If you look at the first page at the top, it says


	


10	 the District Court for the District of South


	


11	 Carolina, Greenville division, do you see that,


	


12	 Mr. Buonanno?


	


13	 A.	 Yes.


	


14	 Q	 All right. Do you still maintain that this


	


15	 deposition is from the probate matter?


	


16	 MR. BURKE:	 If you can't answer the


	


17	 question, you don't know the answer, just say I


	


18	 don't know where this is from.


	


19	 R.	 I don't know -- no, I don't -- I know it was


	


20	 done here, and I know that after I gave this


	


21	 deposition -- what was the date of this?


	


22	 MS. MAIN:	 April 23, 2001.


	


23	 A.	 Then some time last year I got another -- I got


	


24	 this -- I got -- what was it, they're going to
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1
	


another -- I don't know the word -- information that


2


3


4


5


6


7	 Q.


8


9


10	 Q.


11


12


they were going to try to reopen my father's estate,


which is -- so I assumed or I thought this, and


that's being done at the South County or South


Kingstown courthouse, so I think this had the same


thing to do with it.


Have you talked to Vincent Buonanno about the


reopening of your father's estate?


A.	 No.


Do you know if Emhart is trying to reopen -- strike


that. Your uncle is still alive, isn't he,


Vincent Buonanno's father?


13	 A.	 Yes.


14	 Q	 Do you know if Emhart is taking any actions against


15	 your uncle in regard to the Centerdale Superfund


16	 site?


17	 A.	 I think so. I mean, I heard a long time ago


18	 that they were looking at both Metro and New England


19	 Container, but I don't know where that thing is


20	 going or, gone.


21	 Q.	 Is Bernard Buonanno, Jr. Vincent's brother?


22
	


A.	 Yes.


23	 Q	 Do you have any contact with Bernard, Jr.?


24	 A.	 Yeah, because he's -- I use Edwards & Angell --
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1	 as a matter of fact, they're the ones who are


	


2	 helping me out on this estate thing, so I see him.


	


3	 Q.	 Have you talked to him about the Superfund site in


	


4	 Centerdale?


	


5	 MR. BURKE:	 I'm going to object to


	


6	 that and instruct you not to answer, that's


	


7	 privileged.


	


8	 MS. MAIN:	 I can get a yes or no and


	


9	 we can go from there.


	


10	 (SO NOTED)


	


11	 MR. BURKE:	 You can answer yes or


	


12	 no.


	


13	 THE WITNESS: What was the question?


	


14	 Q	 Have you talked to Bernard Buonanno, Jr. about the


	


15	 Centerdale Superfund site?


	


16	 MR. BURKE:	 The answer needs to be


	


17	 yes or no.


	


18	 A.	 Yes.


	


19	 Q.	 Again, a yes or no answer, in his capacity as your


	


20	 first cousin or as an -- strike that. In his


	


21	 capacity as your first cousin?


	


22
	


MR. BURKE:	 Objection. I'm going to


	


23	 instruct you not to answer that unless you've had an


	


24
	


opportunity to talk to Mr. Buonanno.
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1	 MS. MAIN:	 What I'm trying to find


	


2	 out, Steve, if they're just talking as cousins over


3	 a family matter or in Bernie's position as an


	


4	 attorney.


	


5	 MR. BURKE:	 I know. I think he


6
	


should discuss that issue with Mr. Buonanno before


	


7
	


he answers a question.


	


8
	


MS. MAIN: He would be the client, if


	


9
	


Bernie is his attorney, so he's the one that can


	


10
	


answer the question as opposed to Bernie.


	


11
	


MR. BURKE:	 I understand that. I'm


	


12
	


going to advise you not to answer the question at


	


13
	


this time.


	


14
	


Q	 Do you get together with Bernie for family


	


15
	


gatherings?


	


16
	


A.	 No.


	


17
	


Q	 Have you ever?


	


18	 A.	 Oh, sure.


	


19	 Q	 In the past ten years have you got together with


	


20	 Bernie for family gatherings much?


	


21	 A.	 A wedding.


	


22	 Q	 Did you talk to him at the wedding about the


	


23	 Centerdale Superfund site?


	


24	 A.	 No, I did not.
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	1	 Q	 Do you recall, Mr. Buonanno, if there are any pipes


	


2	 leading from any of the buildings that we've marked


	


3	 on your Exhibit 4 today to the Woonasquatucket


	


4	 River?


	


5
	


A.	 No, I wouldn't -- I have no idea where they are


	


6	 or was.


	


7	 Q	 When you were working at Metro-Atlantic, did you


	


8	 ever have occasion to look at this area called the


	


9	 tail race?


	


10	 A.	 Oh, sure.


	


11	 Q	 Okay. Did you ever see any debris in the tail race?


	


12	 A.	 Sometimes when there was a flood, it would


	


13	 come up from the dam. There was textile mills all


	


14	 along the river.


	


15	 Q	 Right. Did you ever see any barrels in the tail


	


16	 race from New England Container?


	


17	 A. No, I did not see any barrels, not that I can


	


18	 recall, but then again, I was on the road most of


	


19	 the time, so I wouldn't be walking along the river.


	


20	 Q	 Okay. Did you ever see any fires associated with


	


21	 New England Container?


	


22	 A.	 Only that machine that was meant to burn the


	


23	 drums. If they had a fire, I wasn't there when it


	


24	 happened.
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The machine that you're referring to was part of


2	 their everyday operations, though?


3	 A.	 Yes.


4	 Q	 Did you ever hear about a fire at New England


5	 Container?


6	 MR. BINDER:	 Objection.


	7	 A.	 I can't -- no. No, I haven't. I didn't hear


	


8	 about a fire.


	


9	 Q.	 Okay. Did you ever see any discoloration of the


	


10	 water in the tail race at any time when you worked


	


11	 for Metro-Atlantic?


	


12	 A.	 Yes.


	


13	 Q.	 Okay. Tell me about that, Mr. Buonanno.


	


14	 A.	 There was mostly dyes. Sometimes it was green


	


15	 or blue or something, but those were dyestuffs, and


	


16	 Esmond Dye and Greenville Dye were up the river, and


	


17	 it would come down and color the river.


	


18	 Q	 How did you know it came from Esmond or another mill


	


19	 along the river?


	


20	 A.	 Because they're the ones who would have


	


21	 dyestuffs, people who dyed cloths. We were


	


22
	 manufacturers of chemicals. They were users of


	


23
	


dyes, they were a finishing company. I guess they


	


24
	


would wash their vats or something, and the color
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1	 would come down the river.


	


2	 Q	 Do you know that for a fact or are you assuming that


3	 just because they were up the river?


	


4	 MR. BINDER:	 Objection.


	


5	 A.	 Well, I know both that -- it came -- it was


	


6	 going over the dam and also going down the


	


7	 Woonasquatucket. So I would have to say that I


	


8	 assume because it was up --


	


9	 Q	 So it was an assumption?


	


10	 MR. BINDER:	 Objection.


	


11	 A.	 Yes.


	


12	 Q	 Okay. When you were a salesman for Metro-Atlantic,


	


13	 did you market all the products manufactured by


	


14	 Metro-Atlantic, or did you have kind of a specialty


	


15	 product that you dealt with?


	


16	 A.	 I marketed just about everything. I was in the


	


17	 paper end of it, that's basically the same.


	


18	 Q	 The paper end is the same as the cloth end; is that


	


19	 what you're saying?


	


20	 A.	 Basically. They use basically the same kind of


	


21	 chemicals, dyes and fixatives and water repellents.


	


22	 Q	 Tell me about the dyes Metro-Atlantic used.


	


23	 A.	 Actually, we didn't use dyes. The dyes were


	


24
	


made in Aquidneck, West Warwick, which was the	 4
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1
	


Hoechst plant, that's where the dyes were made. We


	


2
	


didn't make dyes at our plant.


3	 Q.	 But dyes were brought into Metro-Atlantic to be used


	


4
	


in products, correct?


	


5
	


MR. BINDER:	 Objection.


	


6	 A.	 No.


	


7	 Q	 Dyes were stored at Metro-Atlantic, correct?


	


8	 MR. BINDER:	 Objection.


	


9	 A.	 Some were, but most of them went out of our


	


10	 plant in West Warwick.


	


11	 Q.	 What were the dyes that were stored at


	


12	 Metro-Atlantic?


	


13	 A.	 Regular powdered dyes.


	


14	 Do you remember the names of them?


	


15	 A.	 No, I don't. I really didn't sell dye, I sold


	


16	 the chemicals, and those were not -- they came in


	


17	 and they were just relabeled, they weren't opened,


	


18	 we didn't do anything to them that I recall at all.


	


19	 Q	 Okay. So, you were on site, though, enough to see


	


20	 that these barrels of dyes were brought in and


	


21	 relabeled, correct?


	


22	 MR. BINDER:	 Objection.


	


23	 A.	 Yes, I knew that, yes.


	


24	 Q.	 Where were the dyes stored?
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1	 A.	 They would have been stored up on the third


2	 floor with the rest of the stuff, I guess.


3	 Q	 Well, did you see them up there?


	


4	 A.	 No, I can't say that I did.


	


5	 Q	 Okay. Do you remember the names of any of the


6	 products that you marketed on the paper end of the


	


7	 business for Metro-Atlantic?


	


8	 A.	 Water repellents, dye fixatives, fire


	


9	 retardants, slimacides.


	


10	 Q.	 Slimacides?


	


11	 A.	 Slimacides.


	


12	 Q.	 Go ahead.


	


13	 A.	 Fillers. Basically that's it.


	


14	 Q.	 Were water repellents manufactured at


	


15	 Metro-Atlantic?


	


16	 A.	 Yes.


	


17	 Q.	 And do you remember the raw materials in the water


	


18	 repellents?


	


19	 A.	 Waxes, silicones, that's basically it.


	


20	 Q	 The dye fixatives, they were manufactured at


	


21	 Metro-Atlantic?


	


22	 A.	 Yeah.


	


23	 Q	 And what raw materials went into the dye fixatives?


	


24	 A.	 That I don't know. There is no dye in the dye
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1	 fixative. You put that in with the -- when you're


2	 dying clothes, so it will hold on and not bleed out.


3	 Q.	 So, it helps dye adhere to the material?


	


4	 A.	 Yes.


	


5	 Q.	 Okay. The fire retardants that you mentioned, were


	6
	


they manufactured at Metro-Atlantic?


	


7
	


A.	 Yes. I don't know what went in those.


	


8
	


Okay. The slimacide, was that manufactured at


	9
	


Metro?


	


10	 A.	 Yes.


	


11	 Q	 And do you know what went into it?


	


12	 A.	 No. I wasn't in the manufacturing end.


	


13	 Q	 But nobody on the sales -- on the sales side you


	


14	 didn't know what was going into these products when


	


15	 you were out marketing them?


	


16	 A.	 Some of them. I knew the silicone was and


	


17	 waxes and that sort of thing. But when it comes to


	


18	 formulas, they don't give it to -- they don't give


	


19	 them to salesmen because salesmen are stupid enough


	


20	 to say oh, yeah, we have that in that product and


	


21	 they're talking to a customer. They say, oh, let me


	


22	 tell my other customer what they got in there so


	


23	 they can get it cheaper.


	


24	 Q	 But you, as the son of the owner, didn't have that
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	1	 information?


	


2	 A.	 No.


	


3	 Q	 What was the slimacide marketed for?


	


4	 A.	 When you're making paper and it's wood pulp,


	


5
	


you get slime, and if the slime when they extrude


	


6
	


the pulp onto the screen, there's a big endless


	


7
	


screen, and the pulp is put on the screen and the


	


8
	


water is sucked out of it, and then it goes into the


	9
	


dry cans and it gives it to the -- if the slime gets


	


10
	


on there, it becomes part of the paper, and the


	


11
	


minute it hits the dry can, it evaporates so you've


	


12
	


got holes. Sometimes if you look at a cheap piece


	


13
	


of toilet paper or something, like there is little


	


14
	


bitty holes in it. They didn't use slimacide, so


	


15
	


they would make the paper rip when it went through


	


16
	


the -- if you have ever seen a piece of paper rip,


	


17
	


the stuff is doing 2200 feet per minute, you duck,


	


18
	


because you get paper cuts and stuff.


	


19
	


So, what they have to do is kill the slime


	


20
	


before it becomes part of the paper and then when


	


21
	


it -- on the web, when it hits the dry can, it goes


	


22
	


away and so you got holes and it will rip; hence,


	


23
	


the same slimacide.


	


24
	


Q	 But again, you don't know what went into the


.11+44	 &au+
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1	 slimacide?


	


2	 A.	 No, I don't.


	


3	 Q	 And the fillers, what did you mean by fillers?


	


4	 A.	 Sometimes the paper companies wanted something


	


5
	


that would make -- well, cover up the fibers, things


	


6
	


that help it when you're writing on it, it doesn't


	


7
	


wick. If you try to write on a Kleenex, it -- so


	


8
	


the fillers keep it from wicking, as they call it.


	


9
	


Q	 Do you know if the fillers were made at


	


10
	


Metro-Atlantic?


	


11	 A.	 Yes, they were.


	


12	 Q.	 Do you know what the ingredients of the fillers


	


13	 were?


	


14	 A.	 I do not.


	


15	 Q.	 Going back to the cleaning that would occur on the


	


16	 second floor where the manufacturing was, do you


	


17	 remember what type of cleaning materials were used?


	


18	 A.	 Soap and water.


	


19	 Q	 All right. How do you know it was soap?


	


20	 A.	 I don't. It bubbled.


	


21	 Q	 But you're assuming because it bubbled it was soap?


	


22	 MR. BINDER:	 Objection.


	


23	 A.	 We did not have anything, in my recollection,


	


24	 that needed anything more powerful than soap to
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	1	 clean up what was ever there.


	


2	 Q	 How do you know that, Mr. Buonanno? If you don't


	


3	 know what was going into all these materials, how do


	


4	 you know that information?


	


5	 MR. BINDER:	 Objection.


	


6	 A.	 Well, let's just say I don't then.


	


7	 Q	 I don't want you to assume.


	


8	 MR. BINDER:	 Objection.


	


9	 Q	 So the answer to my question is you don't know?


	


10	 MR. BINDER:	 Objection.


	


11	 A.	 Okay, I don't know.


	


12	 MS. MAIN:	 I have no further


	


13	 questions. Thanks.


	


14	 EXAMINATION BY MR. MURPHY


	


15	 Q	 Mr. Buonanno, my name is Jim Murphy and I represent


	


16	 North River. There have been some questions about


	


17	 the tail race. Are you familiar with the head race


	


18	 that went by the facility?


	


19	 A.	 I'm sorry?


	


20	 Q.	 Head race, do you know what a head race is?


	


21
	


THE WITNESS: The race?


	


22
	


MR. MURPHY:	 Yes.


	


23
	


A.	 Yes.


	


24	 Q.	 Okay. You made reference to a tail race?
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1	 A.	 I did. Well, whatever, head race or tail race


	


2
	


or whatever. This thing here that went by the


3
	


plant, they use that back in the 1800s for a water


	


4
	 wheel.


5
	


Q	 Originally it was a Worcester plant, mill?


	


6
	


A.	 Yes.


	


7
	


Q	 And they made textiles?


	


8	 A.	 Yes.


	


9	 Q	 And it was water-powered?


	


10	 A.	 Yup.


	


11	 Q	 You know what a race is?


	


12	 A.	 Yes.


	


13	 Q.	 Now, on the 1965 Sanborn library map, do you have


	


14	 that there?


	


15	 A.	 Yes.


	


16	 Q. It shows not only the Metro-Atlantic -- the facility,


	


17	 it shows the Woonasquatucket River; do you see that?


	


18	 A.	 Yup.


	


19	 Q.	 To the west of the plant?


	


20	 A.	 Uh-huh.


	


21	 Q.	 And to the east of the plant there is a waterway


	


22	 that's identified as tail race; do you see that?


	


23	 A.	 Yup.


	


24	 Q.	 Okay. Now, to the north of the plant is Smith
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1	 Street?


	


2	 A.	 Yup.


3	 Q	 Do you know whether or not at any time this race


	


4	 extended northward of the plant in either/or under


	


5	 or over or through Smith Street?


	


6	 A.	 Oh, yes, absolutely.


	


7	 Q	 But it's not depicted on this map; is that right?


	


8	 A.	 No. When I mentioned the dam, the dam was


	


9
	


across Smith Street over here by this building here


	


10
	


(indicating).


	


11	 Q
	


Can you tell me what building that is?


	


12
	


A.	 Masonic Temple_


	


13	 Q.	 I see that. At some point was the race filled in in


	


14
	


the vicinity of the Masonic Temple?


	


15	 A.	 I don't know. I don't know.


	


16	 Q.	 Okay. Well, if you go back to Exhibit 2, I'll hand


	


17	 you the exhibit, at the end of the exhibit are


	


18	 several maps, one is the 1965 Sanborn map?


	


19	 A.	 Yes.


	


20	 Q.	 And then right after that in the exhibit is a 1956


	


21	 Sanborn Library map.


	


22	 A.	 Yup.


	


23	 Q.	 Now you started working at the plant part time in


24
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1	 A.	 Yes.


2	 Q	 All right. Do you remember about what year you


3	 would have begun working there? In 1956 you would


	


4	 have been about, what, 18?


	


5	 A.	 Before that. When I was about 15, 16.


6	 Q.	 Okay. And it also -- this 1956 map shows the tail


	


7	 race; is that right?


	


8	 A.	 Yup.


	


9	 Q	 And it shows the Masonic Temple?


	


10	 A.	 Right.


	


11	 Q	 But it shows no evidence of a race going northward


	


12	 from the Smith Street?


	


13	 A.	 So, I don't know, there must be a pipe


	


14
	


underneath there because it still had water coming


	


15
	


through.


	


16
	


Q	 That's what I want to ask you, because if you turn


	


17
	


to the next page of the Exhibit 2, you will see it's


	


18
	


a 19 -- it looks like 1921 map?


	


19
	


A.	 Yup.


	


20
	


Q	 And it doesn't show the Masonic temple on it, does


	


21	 it?


	


22	 A.	 No.


	


23	 Q	 But it does show what's referred to as a head race?


	


24	 A.	 Yes.                                    
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	1	 Q.	 And that head race appears to go underneath Smith


	


2	 Street and continue into what's called the tail


3	 race?


	


4	 A.	 Right.


	


5	 Q.	 Which would make, really, the facility on an island


	


6	 essentially; is that right?


	


7	 A.	 Never thought of that, yes.


	


8	 Q	 Because the tail race continues southward and joins


	


9	 up with the Woonasquatucket; is that right?


	


10	 A.	 Right.


	


11	 Q.	 And what I want to ask you was, to your knowledge,


	


12	 Mr. Buonanno, was the head race filled in or was it


	


13	 just submerged into a conduit or a pipe or something


	


14	 to allow continuation of flow from the


	


15	 Woonasquatucket southward into what is now the tail


	


16	 race?


	


17	 A.	 I don't know. The damage is right up there


	


18	 where it starts to curve, and there was water


	


19	 running through for, you know, for years there was


	20	 water coming in, so I don't know when it was filled


	


21	 in or how they filled it in but ---


	


22	 Q.	 Well, was there current in the tail race?


	


23	 A.	 Yes.


	


24	 Q.	 So, you mentioned earlier that you saw some
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1	 coloration that you saw in the water that you


	


2	 attributed to the Esmond Mill and Greenville Mill?


	


3	 A.	 Yeah.


	


4	 Q	 Was that coloration in the tail race?


	


5	 A.	 It was in both the Woonasquatucket and


	


6	 sometimes in the tail race.


	


7	 Q.	 Were you able to tell whether the water in the tail


	


8	 race had a current to it, in other words, moving in


	


9	 a direction or was it pretty much still?


	


TO	 A.	 It had a little bit of a -- no, it had a ----


	


11
	


because the dam, depending on how the high the water


	


12
	


was in that lake there, depended on the flow that


	


13
	


went through the tail race. Mostly the color was


	


14
	


coming down the river.


	


15
	


Q	 When you've been talking about the dam, you've been


	


16
	


pointing to an area in the upper left-hand corner of


	


17
	


that map --


	


18	 A.	 Yup.


	


19	 Q	 in Exhibit 2. Is there a lake attributed to that


	


20	 dam?


	


21	 A.	 There is a lake in back of it.


	


22	 Q	 Do you know the name of it?


	


23	 A.	 No, I don't.


	


24	 Q.	 Is it in Johnston or North Providence, do you know?
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1
	


A.	 I think that's in North Providence. I'm not


2
	


sure.


3
	


Q	 Now, to the right, eastward of the main mill


4
	


building, the long building you referred to as


5
	


holding the manufacturing, storage facilities, there


6
	


appears to be to me, and I'm not able to really read


7
	


it on my copy, it looks like a sluice gate of some


8	 sort; do you see that?


9	 A.	 Oh, yes.


10	 Q.	 I'll point it out for you what I'm referring to,


11	 Mr. Buonanno, there is actually two crossings over


12	 the tail race that I see, one to the south, it looks


13	 like a bridge, but the one to the north seems to be


14	 colored or darkened in, it runs from one building


15	 across to another building. South looks like a


16	 bridge, and heading north from that there is a


17	 darkened line that goes across from the main


18	 buildings across the tail race. Can you tell me


19	 what that is?


20	 A.	 That's 1921, I wasn't even born yet.


21	 Q.	 Flip over to the 1965 version. Is there -- it's


22	 still there?


23	 A.	 It sure is.


24	 Q.	 Do you know what that is?
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1	 A.	 I have no idea. I'm trying to remember.


	


2	 Q	 Well, do you know if there was a gate that crossed


	


3
	


over the race that would allow the flow of water to


	


4	 be shut off or increased, in other words, to


	


5	 regulate the flow of water through the sluice?


	


6	 A.	 No, there wasn't anything like that. All the


	


7	 water was regulated by the dam.


	


8	 Q.	 Do you know if there were any conduits above or


	


9	 below ground that would connect between the tail


	


10	 race and the Woonasquatucket River?


	


11	 A.	 No, I don't.


	


12	 Q	 In other words, across the island, do you know?


	


13	 A.	 No, I don't.


	


14	 Q	 Do you know if there were any conduits that allowed


	


15	 for access of either water from the -- well, water


	


16	 from the Woonasquatucket River into the mill


	


17	 building itself?


	


18	 A.	 No.


6.


19	 Q.


20


21


22


23


24	 Q.


How about from the race, the tail race, was there


any conduit, to your knowledge that allowed water to


come into the mill building at any time for any


purpose?


A.	 Not that I -- no.


In other words, to turn a turbine or to turn a wheel
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1	 or something like that?


	


2	 A.	 No. There was a turbine or -- not a turbine,


3	 but there was a water wheel on the bottom floor.


	


4	 Q	 Of which building?


	


5	 A.	 Of the main building, and it was situated


	


6	 closer to where the officers are, but all it was was


	


7	 the bracket that held the water wheel.


	


8	 Q	 The wheel was no longer there?


	


9	 A.	 No.


	


10	 Q.	 But the bracket that held the wheel was still there?


	


11	 A.	 Yup.


	


12	 Q.	 Okay. And was there a race that allowed for the


	


13	 exit of that water after it had passed through the


	


14	 wheel?


	


15	 A.	 Well, the wheel would have been sitting in the


16


17


18


19


20


21


22	 Q.


23


24


race. I don't know, but the way those things work,


somebody, depending on what the power, how much


power they needed, they would open the dam up so the


water -- we didn't, but they'd open the dam up, some


more water would come through so the wheel would


turn faster or slower.


Well, do you know if there were any conduits from


the wheel area that would have led out to the


Woonasquatucket River rather than back into the tail


.117.6.6.10,4,*
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1	 race?


2	 A.	 No, I don't.


3	 Q.	 You don't know?


	


4	 A.	 No.


	


5	 Q	 But the wheel would have been down in the basement


	


6	 level?


	


7	 A.	 It would be and there it would have been


	


8	 outside the building.


	


9	 Q	 You're riot aware of any -- maybe you are, do you


	


10	 know of any pipes that led from the building, the


	11	 main building into the race?


	12	 A.	 No.


	13	 Q.	 I think you've said you're not aware of any that led


	


14	 into the river?


	


15	 A.	 Right.


	


16	 Q.	 Was there a plant engineer while you were working


	17	 there at any time?


	


18	 A.	 Well, there was a maintenance man who was


	


19	 pretty knowledgeable of what was going on. I mean,


	


20	 we had an in-house maintenance department with about


	


21	 three guys.


	


22	 Q.	 All right. And who was the chief maintenance man?


	


23	 A.	 I knew you were going to say that.


	


24	 MR. BURKE:	 Actually that would have
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	1	 been an assumption.


	


2	 Q	 Was there a chief maintenance person?


	


3	 A.	 Yes, we had a guy who fixed the machine if


	


4	 something broke.


	


5	 Q	 Who was he or who were they for the period of time


	


6	 you were there?


	


7	 A.	 I think his name was Frank Mancini.


	


8	 Q.	 Do you know if he's still alive?


	


9	 A.	 He's not.


	


10	 Q.	 Do you know any of the other maintenance men who


	


11	 worked for Frank?


	


12	 A.	 They kind of came and went.


	


13	 Q.	 You say he's the guy who would fix the machines?


	


14	 A.	 Yeah. He would -- he knew pretty well


	


15	 everything. If we had a real technical problem, we


	


16	 brought the manufacturer of the machine in.


	


17	 Q.	 What kind of machines did you have?


	


18	 A.	 We had vats and reactors, not -- a reactor is


	


19	 basically a very large pressure cooker.


	


20	 Q	 What kind of chemicals would be produced in the


	


21	 reactor?


	


22	 A.	 Resins, something where you would have to -- if


	


23	 you're using two or three chemicals, they would have


	


24	 to be fused together, and if you put it in a glass,







January 17, 2003
	


Joseph Buonanno


Page 74


1	 stuff wouldn't settle down to the bottom, you use


2	 that to fuse.


3	 Q.	 Make them bond?


	


4	 A.	 Make them bond, yes.


	


5	 Q	 And were these products that you would then sell?


	


6	 A.	 Yes.


	


7	 Q.	 Were these products used in the paper industry?


	


8	 A.	 Both.


	


9	 Q	 And the textile industry?


	


10	 A.	 Yes.


	


11	 Q.	 And did they have any names?


	


12	 A.	 Atco Resins. That's basically the one thing


	


13
	


that we used.


	


14	 Q.	 The hexachlorophene building was built or the last


	


15
	


building that's built on the site, right?


	


16
	


A.	 Yup.


	


17	 Q.	 Was hexachlorophene actually manufactured in the


	


18
	


building?


	


19	 A.	 Yes.


	


20	 Q	 Did Metro-Atlantic sell hexachlorophene as


	


21	 hexachlorophene, or was it incorporated into other


	


22	 products?


	


23	 A.	 As hexachlorophene -- as far as I know, it was


	


24	 being sold to one company. I mentioned before, and
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1
	


I thought it was hexachlorophene went into


2	 Phiso-Hex, and I assume, which I should not have,


3	 now that I've been corrected a few times on it, that


	


4
	


it was bought by Pfizer Company because Phiso-Hex I


5
	


know it was --- I think -- I don't know. I mean, it


6
	


was -- we only sold it to one company, and I'm not


7 sure which company it was, because I didn't sell --


it wasn't one of our raw materials that went in any


of the products that we made, it was sold to one


	


10	 company.


	


11	 Q	 But it was manufactured in that building?


	


12	 A.	 Yes.


	


13	 Q	 Are you familiar at all with the manufacturing


	


14	 process that was used in that building?


	


15	 A.	 I don't know the formulation, but I know that


	


16	 they had a tank and a centrifuge.


	


17	 Q	 Do you know if there was any plumbing in that


	


18	 building?


	


19	 A.	 Oh, yes.


	


20	 Q	 Do you know if there were any -- do you know if that


	


21	 plumbing was connected to the sewer system?


	


22	 A.	 Well, it was the newest building, I can't now


	


23	 say I assume that it was because it was -- but it


	


24
	


was a new building, so...


...
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	1	 Q.	 Do you know if there were any outlets, pipe outlets?


	


2	 A.	 No.


	


3	 Q	 To the -- I'm not finished with my question. I can


	


4	 change the question all around, and I've got a great


	


5	 answer from you. You don't want to do that. Do you


	


6	 know if there were any plumbing system outlets to


	


7	 the Woonasquatucket River from the Phiso-Hex


	


8	 building?


	


9	 A.	 No, I do not.


	


10	 Q.	 Was the site pretty level?


	


11	 A.	 Yes.


	


12	 Q.	 We'll call it an island, but this land between the


	


13	 Woonasquatucket and the tail race, was it level?


	


14.	 A.	 Down where that building is, it was, yes.


	


15	 Q	 Okay. Was it pretty much solid ground or was there


	


16	 any marshy --


	


17	 A.	 No marshes, that I know of.


	


18	 Q	 Pretty dry land?


	


19	 A.	 Yup.


	


20	 Q	 Were there any outdoor storage facilities on the


	


21	 property for storage of anything?


	


22	 A.	 No, not that I can recall because most of it


	


23	 was in drums.


	


24	 Q	 Was there any storage of drums outside?


•
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1	 A.	 No. Empty drums, the drums we were going to


2	 use were new, reconditioned drums.


3	 Q.	 Do you recall any fires in any drums, leave aside


	


4	 the buildings, any fires that occurred outside in


5	 any drums while you were there?


6	 A.	 No.


	


7	 Q.	 Do you know, Mr. Buonanno, if there were any outlet


	


8	 pipes along the Woonasquatucket River in its bank on


9	 the eastern bank of the Woonasquatucket, which is


	


10	 the bank the property would have been on, any outlet


	


11	 pipes that you could see from the river?


	


12	 A.	 No.


	


13	 Q.	 How about tail race, are you aware of any outlet


	


14	 pipes or conduits that led into the tail race from


	


15	 anywhere?


	


16	 A.	 No.


	


17	 Q.	 On either side of the race?


	


18	 A.	 No.


	


19	 Q.	 You sold the paper product?


	


20	 A.	 Paper and some textile, yes.


	


21	 Q.	 Who was principally responsible for selling


	


22	 chemicals to the textile industry?


	


23	 A.	 We had a number of fellows that worked for us,


	


24
	


Ron Blue was one, Robert Carlson was one. There was
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	1
	


a fellow named Murray, but he was old, he was an old


	


2
	


guy when I was there. There was a couple of others,


	


3
	


but they were in and out, and they were, of course,


	


4
	


down south, and I didn't know the salesmen down


	


5
	


south.


	


6	 Q.	 To your knowledge, was sulfuric acid ever used in


	


7	 any of the manufacturing processes or as a


	


8
	


constituent part of any of the chemicals at


	


9
	


Metro-Atlantic?


	


10	 A.	 That I would have to -- it would be I assume


	


11	 because there were all kinds of stuff used in making


	


12	 something on the acid side or on the alkaline side.


	


13	 Q	 Do you recall ever working with or using or seeing


	


14	 sulfuric acid at the applications lab?


	


15	 A.	 Yes, there were little bottles.


	


16	 Q.	 Lab bottles?


	


17	 A.	 Lab bottles.


	


18
	


Q	 Do you know what it's used for?


	


19
	


A.	 Well, if something has to be -- if a product


	


20
	


has to do work has to be on the acid side, they


	


21
	


would put that in. You know, there is all types of


	


22
	


acids, some of them you can put your finger in.


	


23
	


Q	 Sulfuric acid is used in the paper production


	


24
	


process, too, isn't it?
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1	 A.	 Not in -- it is, but nothing that I can


	


2	 remember.


3	 Q	 Do you recall if there were ever any spills of


	


4	 sulfuric acid on the site --


	


5	 A.	 No.


	


6	 Q.	 in Centerdale?


	


7	 A.	 No, I don't.


	


8
	


Do you know anything about any removal of drums at


	


9
	


any time from the Centerdale site either during the


	


10
	


time you were there or later as opposed to being


	


11
	


reconditioned, actually being picked up, say, 400


	


12
	


drums being removed, dug up, taken off site,


	


13
	


anything like that?


	


14
	


A.	 No.


	


15	 Q.	 You mentioned some of the colors that you saw in


	


16
	


the river and in the race, I think you said blue?


	


17	 A.	 Blues, yellows.


	


18	 Q	 You've seen yellows, also?


	


19	 A.	 Yeah. I mean, I had friends that lived there


	


20	 who said that they didn't know what color the river


	


21	 was going to be when they got in to swim in it, but


	


22	 that was in the river, that was not in the race.


	


23	 Q	 Did you ever swim in the river?


	


24	 A.	 No.	 I lived in Narragansett.
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1	 Q.	 You swam in the ocean. Aside from the maintenance


2	 man, was there ever a plumber on the site who worked


3	 for Atlantic-Metro (sic)?


4	 A.	 No.


5	 Q	 Do you recall if any plumbers were ever brought in?


6	 A.	 No, I don't. Our maintenance man a was


7	 licensed pipefitter, so he would connect.


Q.	 Do you know where Mr. Priest is now?


9	 THE WITNESS: I'm sorry?


10	 Q.	 Mr. Priest, the truck driver?


11	 A. No. I lost touch with them. Once in a while


12	 I'll see a guy now and then, but...


13	 Q.	 The oven at New England Container that burned these


14	 drums to recondition them, do you know what fueled


15	 that oven?


16	 A.	 Gas, I think.


17	 Q	 Natural gas? It wasn't a liquid fuel, it was a


18	 gaseous fuel?


19	 A.	 Yes.


20	 Q	 Do you know if any chemicals were used to fuel it?


21	 A.	 No.


22	 Q	 Recycled chemicals?


23	 A.	 No. I don't know.


24	 MR. MURPHY:	 Thank you.
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1	 EXAMINATION BY MR. NETBURN


	


2	 Q	 Good morning, sir.


	


3	 A.	 Good morning.


	


4	 Q	 I apologize, what was your father's name?


	


5	 A.	 Joseph.


	


6	 Q	 When did he pass away?	
r.


	7	 A.	 1990.


	


8	 Q.	 What is your understanding as to why Emhart is


	


9	 trying to reopen his estate?


	


10	 MR. BINDER:	 Objection.


	


11	 MR. NETBURN:	 Is that a form


	


12	 objection?


	


13	 MR. BINDER:	 Yes.


	


14	 MR. NETBURN:	 You can answer.
3


	15	 A.	 I assume -- I don't know. I assume they're


	


16	 going after the estate because they're going after


	


17	 anybody who has any money anywhere. I don't know.


	


18	 Q	 And was your father's estate probated down in South


	


19	 Kingstown?


	


20	 A.	 Yes.


	


21	 Q	 Who is the administrator of the estate?


	


22
	


A.	 Edwards & Angell.


	


23
	


Q.	 Were the assets of your father's estate distributed?


	


24	 A.	 Yes, they're handling the estate, so I think --
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	1	 I don't know whether I should be talking without


2	 having them being here. Yes, they were.


3	 Q	 Were you a beneficiary of your father's estate?


	


4	 A.	 Yes.


	


5	 Q.	 And I take it you received one or more distributions


	


6	 from the estate?


	


7	 A.	 I think, again, I better talk with Edwards &


	


8	 Angell. I don't know if I'm on the right foot.


	


9	 MR. BURKE: To judge from his past


	


10	 answers, the answer to that question is I don't


	


11	 know, but I don't want to answer it for him, but I


	


12	 don't think he knows.


	


13	 Q	 Do you know if you received any money from your


	


14	 father's estate?


	


15	 A.	 Yes.


	


16	 Q	 You do know?


	


17	 A.	 Yes.


	


18	 Q	 Okay. And you did in fact receive some money from


	


19	 your father's estate?


	


20	 A.	 Yes.


	


21	 Q.	 Is it your understanding that Emhart is looking to


	22	 go after your father's beneficiaries and take money


23	 back from them?


24 MR. BINDER:	 Objection.  
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	1	 A.	 I don't know. I have no idea what they're


	


2	 trying to do.


	


3	 MR. NETBURN:	 I have nothing


	


4	 further. Thank you, sir.


	


5	 EXAMINATION BY MR. FARLEY


	


6	 Q.	 Mr. Buonanno, my name is Mike Farley, I just have a


	


7	 couple of questions. Mr. Buonanno, you mentioned a


	


8	 water wheel bracket in a basement?


	


9	 A.	 Oh-huh.


	


10	 Q	 Do you recall whether there was any water underneath


	


11	 that bracket?


	


12	 A_	 No, it was on the side of the building. There


	


13	 was no water underneath it. The wheel would have


	


14	 protruded outside the building.


	


15	 Q.	 Was there water in the area of where the water wheel


	


16	 would have been during the 1950s time period?


	


17	 A.	 Yes. The race.


	


18	 Q	 The race was not a dry bed at that point in the


	


19	 1950s then?


	


20	 A.	 No, it wasn't.


	


21	 MR. FARLEY:	 That's all I have.


	


22	 Thank you.


	


23	 MR. GLOWACKI:	 Sir, I don't have any


	


24	 questions for you. Thank you.
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	1	 MR. BINDER:	 I have some questions.


	


2
	


(PLAINTIFFS' EXHIBIT 5 MARKED FOR


	


3
	


IDENTIFICATION)


	


4
	


EXAMINATION BY MR. BINDER


	


5
	


Q	 Mr. Buonanno, would you get Exhibit 2 in front of


	


6
	


you, please. I'm going to ask you to turn to the,


	


7
	


maybe the third page, and do you see there's an


	


8
	


answer to number 1 dot D, dot V?


	


9
	


A.	 Yes.


	


10
	


Q	 And in that response, you list the names of several


	


11
	


raw materials that may have been used at the site;


	


12
	


do you see that?


	


13
	


A.	 Yup_


	


14
	


Q	 One of the materials you list is perchloroethylene,


	


15
	


the last one on that list?


	


16	 A.	 Yes.


	


17	 Q	 Do you know when perchloroethylene was stored at the


	


18	 site?


	


19	 MR. BURKE:	 The answer says "used."


	


20	 MR. BINDER:	 Excuse me, used at the .


	21	 site.


	


22	 A.	 I think that -- I'm not sure how long they made


	


23	 the product, they used perchloroethylene, but I


	


24
	


would say it was in the T60s, maybe for a few years,      


tr    


a   
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	1
	


but I don't know how long.


	


2
	


Q.	 You understand perchloroethylene is a solvent that's


3	 used for cleaning?


	


4	 A.	 Yes.


	


5	 Q.	 Was that used to clean certain of the equipment at


	


6	 the site?


	


7	 A.	 No. No, it was in product.


	


8	 Q	 Do you know what type of product it was used in?


	


9	 A.	 No, I don't. I'm trying to remember.


	


10	 Q.	 Is it your recollection that, in fact,


	


11	 perchloreethylene was used at the site for a period


	


12	 of time during the 1960s?


	


13	 A.	 Yes.


	


14	 Q	 And do you know -- did you see the perchloroethylene


	


15	 stored?


	


16	 A.	 I'm sure I did but I can't remember how it


	


17	 was -- drums, probably.


	


18	 Q	 And also there was -- in your answer to the EPA you


	


19	 stated that melamine was used at the site?


	


20	 A.	 Yes.


	


21	 Q	 Do you know what melamine was used for?


	


22	 A.	 Resins. They made urea, formaldehyde resins.


	


23	 Q.	 You also state detergents were used at the site?


	


24
	


A.	 Well, were made.
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1	 Q	 I'm just referring to the words in the statement,


2	 "materials may have been used at the site."


	


3	 A.	 Well, "used" I guess that's got a double


	


4	 meaning because when I say "used," I mean used in


	


5	 manufacturing.


	


6	 Q	 The end product that you sell?


	


7	 A. The end product, yeah, right.


	


8	 Q	 Do you know what detergents were used at the site?


	


9	 A.	 There were -- cripe, there were a number of


	


10	 detergents, liquid and powder, used mainly in


	


11	 woolens. I think -- now that I think of it, on the


	


12	 perchloroethylene, I think that was sold to a


	


13	 company that made Spandex and they had to -- when


	


14	 they manufacture Spandex, it gets graphite on it


	


15	 from the machines, and I think that's the product


	


16	 they made with the perc, used that to clean off the


	


17	 fabric.


	


18	 Q.	 So Spandex was a fabric cleaner?


	


19	 A.	 Well, it was used when they were washing the --


	


20	 after the Spandex came off the looms, I think that


	


21	 this is one of the products that was in the cleaning


	


22	 agent to help clean the grease and the graphite off


	


23	 it.


	


24	 Q.	 So what type of customer would have bought that
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1	 product?


	


2	 A.	 Those who made Spandex.


3	 Q.	 Can you say what kind of companies would have made


	


4	 Spandex by the type of --


5	 A.	 Textile, girdles, bras that mostly use Spandex.


6	 Q	 Was Spandex commonly used in the textile industry?


	


7	 A.	 Yes.


	


8	 Q	 When you were a salesman for Metro-Atlantic, did you


	


9	 distribute material to customers describing the


	


10	 products, such as technical bulletins or advertising


	


11	 pieces or the like?


	


12	 A.	 We had technical bulletins that went with it


	


13
	


that told -- they were very basic in saying it's a


	


14
	


silicone, and it should be used in this strength,


	


15
	


depending on what type of water repellance you want


	


16
	


and/or the resin was used in this strength_


	


17
	


Remember the crinoline women wore way back so the


	


18
	


skirts were way out here (indicating). The stuff


	


19
	


that was put on all those things underneath were


	


20
	


used they used melamine resins in it, you can make


	


21
	


it as brittle as that so it stood up in a corner or


	


22
	


just so it had a very nice hand, depending on the


	


23
	


amount of stuff.


	


24
	


So, the bulletins wouldn't be so much







4


5


6


7


8


9	 A.	 No. The only advertising we'd put in


10


11


12


13


14


15


16


17


18


19


20


3	 told them how to use it and what fabric it would


work best on.


Q.	 In addition to the technical bulletins, did you have


any kind of advertising materials such as fliers or


handouts that you would give to customers or


potential customers?


magazines. Well, on the water repellent, the


Ranedare, especially, it was a tag program. If you


bought -- when you bought stuff and put water


repellent -- Ranedare, usually on a raincoat you


would get a tag, it was a promotion, it was a very


very popular chemical -- very, very popular water


repellent.


Q	 I'm going to show you some document marked as


Exhibit 5, which has numbers beginning -- I'm going


to show it to you, this is just for the record, this


has numbers, OBA 335, unfortunately, the number is a


3
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1
	


technical -- they call them technical bulletins, but


2
	


we didn't have a formula or anything in it, we just


21	 little cut off through OBA 51. I'm going to ask you


22	 to take a look if you would at Pages 37 through 51.


23	 MR. NETBURN: Would you please


24	 identify for the record actually what the document
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is


2	 MR. BINDER:	 Sure. The document is


3	 a one-page letter followed by a one-page handwritten


	


4	 memo followed by a number of documents, most of


5	 which are labeled technical bulletins.


	


6	 MR. NETBURN:	 Thank you.


	


7	 MR. BINDER:	 And they have the


	


8	 technical bulletins on the letterhead of


	


9	 Metro-Atlantic, Inc.


	


10	 MR. GLOWACKI: What were the Bates


	


11	 numbers again?


	


12	 MR. BINDER: OBA 35 through 51.


	


13	 MR. NETBURN:	 The date of the


	


14	 letter, please?


	


15	 MR. BINDER:	 April 7, 1969.


	


16	 MR. NETBURN:	 Thank you very much.


	


17	 MR. BINDER:	 You're welcome.


	


18	 Q.	 My question, would you starting to look at Pages 37


	


19	 through 51 --


	


20	 MR. BURKE:	 Hang on just a second.


	


21	 MR. BINDER:	 Sure. Absolutely.


	


22	 (OFF THE RECORD)


	


23	 Q	 I'm just going to ask you if you could identify what


	


24	 Pages 37 through 51 are first, please?
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1	 A.	 They're a short synopsis of what the chemicals


	


2	 are that we sold.


	


3	 Q.	 These are technical bulletins for the


	


4	 Metro-Atlantic, Inc. products or some of the


	


5	 products?


	


6	 A.	 Actually these are -- well, it's on the paper


	


7	 that says technical bulletins, but this is just a


	


8	 synopsis of what they were.


	


9	 Q	 37 through 51 consists of a synopsis of


	


10	 Metro-Atlantic, Inc. products?


	


11	 A.	 Yup.


	


12	 Q.	 If you notice in the right-hand column there's a


	


13	 reference to bulletin number?


	


14	 A.	 Yup.


	


15	 Q.	 And that column you will see a number of


	


16	 abbreviations such as WR-12?


	


17	 A.	 Yes.


	


18	 Q	 Are you familiar with those bulletins?


	


19	 A.	 Yeah, I've seen them. Right, sure.


	


20	 Q	 Are those bulletins that you would distribute to the


	


21	 customers or potential customers?


	


22	 A.	 These are -- yeah, this is a synopsis of our


	


23	 durable water repellents, in other words, ones that


	


24	 would not come off in the wash and each one of
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1


2


3


4


5


6


7


these, Ranedare and all those, they would have their


own technical bulletin. This is kind of a --


Q Is the right-hand column a list of the number to


identify the technical bulletin for a particular


product such as bulletin --


A.	 I guess so, yeah.


Q Is that your best recollection?


	8	 A.	 Yeah. I can't -- yes, I guess so. I'm not


	


9
	 really sure if these are them, but I guess the way


	


10
	


it is is my best recollection.


	


11
	


Q	 Technical bulletins such as WR 12, that's referred


	


12
	


to the type of things you would give to a customer


	


13
	


or potential customer?


14
	


A.	 Yes, that's a technical bulletin. Yes, right.


	


15
	


Q	 Does Exhibit -- Pages 37 through 51 appear to be a


	


16
	


fairly complete listing of the products that


	


17
	


Metro-Atlantic, Inc. was selling?


	


18	 A.	 Yes, I would say so.


	


19	 Q	 Now, in addition to these finished products, did


	


20	 Metro-Atlantic, Inc. also sell raw materials?


	


21	 A.	 No.


	


22	 Q	 Components of materials?


	


23	 A.	 No, not that I can recall. We bought raw


	


24	 materials, and we compounded them and sent them out


S
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1	 as chemicals. I never sold anything that would be


	


2	 considered a raw material that I can think of.


	3	 Q	 Did you sell something that was an ingredient for


	


4	 any of the products such as, for example, the


	


5	 hexachlorophene?


	


6	 A.	 Oh, yes, that one, okay. Yes, that was -- yes.


	


7	 Q.	 And in addition to hexachlorophene, do you remember


	


8	 Metro-Atlantic selling any other ingredients that


	


9	 could be used in a final product, components?


	


10	 A.	 No. Unless you can jog my memory.


	


11	 Q	 I'm looking to see what you remember, that's all?


	


12	 A.	 No.


	


13	 Q	 As to hexachlorophene, do you know to whom that was


	


14	 sold?


	


15	 A.	 No, I'm not sure -- I don't know who it was


	


16	 sold to. I know it was made for one person and,


	


17	 again, I assumed because it went to Phiso-Hex it was


	


18	 Pfizer.


	


19	 Q	 So it was made for -- you know, it was made for us


	


20	 in Phiso-Hex?


	


21	 A.	 It was used in Phiso-Hex. So I assumed from


	


22	 there.


	


23	 Q	 Prior to the time that the hexachlorophene was made


	


24	 for use in Phiso-Hex, do you recall any other times
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	1	 in which Metro-Atlantic made hexachlorophene or any


	


2	 other uses that was made of it?


3	 A.	 No.


	


4	 Q	 Are you familiar with a company called Sterling


	


5	 Winthrop?


	


6	 A.	 No.


	


7
	


Q	 When you were at Metro-Atlantic, you were full time,


	


8
	


you spent most of your time as a salesman; is that


	


9	 right?


	


10
	


A.	 That's right.


	


11
	


Q	 And there were other salesmen there as well?


	


12	 A.	 Yes.


	


13	 Q.	 And did you have a particular route or area that was


	


14	 different from that of the other salespeople, such


	


15	 as you had a territory or a product line?


	


16	 A.	 Yes. One would have -- if it was Pennsylvania,


	


17	 somebody would have western Pennsylvania and


	


18	 somebody would have eastern Pennsylvania.


	


19	 Q.	 What was your territory?


	


20	 A.	 Well, in the paper industry 1 went from Canada


	


21	 to Maryland.


	


22	 Q.	 Do you know who, what salesman during the '60s was


	


23	 selling to Upstate New York?


	


24	 A.	 No, 1 don't.
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Q.	 Do you know what salesmen were selling the


2	 hexachlorophene?


3	 A.	 No, that I don't know. I don't recall. I have


4	 no idea. Again, I assumed it was just made for one


5	 company and that was it. There was no salesmen that


6	 I know of that went around selling hexachlorophene.


7	 I thought it had one specific use and that was it.


8	 Q	 Well, do you know who interacted with the customer,


9	 whether it was a salesperson or somebody else in the


10	 company?


11	 A.	 No.


12	 Q.	 Now, when you were a salesman, you filled out


13	 reports and the like; is that right?


14	 A.	 Yeah.


15	 Q.	 Expense reports?


16	 A.	 Yes.


17	 Q	 Who did you submit the expense reports to?


18	 A.	 They would be submitted to Jimmy Shore, he was


19	 the sales manager and kind of technical director,


20	 sales manager. We went to him if we had a problem,


21	 he would come with us and help us out.


22	 Q	 Okay. Now, was he also the one who would give you


23	 your paycheck at the end of every week or two weeks


24	 as it might be?
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	1	 A.	 No.


	


2	 Q	 Who was that?


	


3	 A.	 That came from the mill itself.


	


4	 Q.	 It would come -- it was mailed to you?


	


5	 A.	 Either mailed or get it at the mill, it was


	6	 there waiting for us.


	


7	 Q	 Do you know any of the people who worked in the


	


8	 office during the '60s?


	


9	 A.	 Well, there was a Ruth Duncley (phonetic),


	


10	 Mildred McNamara, and I knew them by their first


	


11	 name. Basically I didn't get into their last name.


	


12
	


A Nancy and a Ginny, and I don't know.


	


13
	


Q	 Do you know whether Ruth Duncley is still alive?


	


14
	


A.	 No, I don't.


	


15
	


Q	 Do you know what her age was relative to yours?


	


16
	


A.	 Oh, yes. Old. She -- I would say -- well, she


	


17
	 was there when I was 15 and let's say she was 30


	


18
	


then. I don't know really. It was in 1952 or '3.


	


19
	


Q	 Do you know where she lived?


	


20
	


A.	 I think she lived in North Providence but I'm


	


21
	 not sure.


	


22
	


Q	 And did you speak to your father from time to time


	


23
	


about the business of the company?


	


24	 A.	 No, we didn't really at all. He had his
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1 bailiwick.


2 Q. And you had yours?


3 A.	 Yes.


4 Q Did you know during the 1960s who at the company


5 dealt with insurance companies?


6 A.	 I don't know.	 I don't know.	 Bernie maybe, he


7 was the general manager.


8 Q. That's Bernie,	 Sr.?


9 A.	 Buonanno,	 Sr.,	 yes.


10	 Q	 And do you know who the company's insurance carriers


11	 were during the 1960s?


12	 A.	 No.


13	 Q	 Did you ever submit a Workers' Compensation claim or


14	 claim for injury?


15	 A.	 No.


16	 Q	 Did your father ever mention anything about who the


17	 insurance carriers might have been?


18	 A.	 No.


19	 Q.	 Did Bernie ever mention who they were?


20	 A.	 No. Sorry.


21	 Q.	 Did you ever see anybody come to the plant who said


22	 he or she was from an insurance company?


23	 A.	 No. That was all in the office. I had nothing


24	 to do really with the office.
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I
1	 Q.	 I'm trying to find out what you did know.


	


2	 A.	 I'm just letting you know that wasn't in my


3
	


sphere of things.


	


4
	


Q	 Do you recall there was a time when there was a


	


5
	


large tank that I believe it was formaldehyde that


	


6
	


blew up at the site?


	


7	 A.	 Yes.


	


8	 Q.	 And how did you learn about that?


	


9	 A.	 I heard it.


	


10	 Q.	 You were there at the time?


	


11	 A.	 Yes.


	


12	 Q	 And what did it sound like?


	


13	 A.	 Boom.


	


14	 Q.	 And then did you go down to see what happened?


	


15	 A.	 I did.


	


16	 Q	 What did you see?


	


17	 A.	 All our tanks were fitted with explosion bolts,


	


18	 so if the pressure inside got too heavy, the bolts


	


19	 would burst and so the bolts burst and the top flew


	


20	 off. The whole tank didn't explode, just the top


	


21	 came flying off.


	


22	 Q	 Did you see chemical on the ground?


	


23	 A.	 Oh, yeah.


	


24	 Q	 And can you tell us about when that took place, the
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1
	


first half of your employment at Metro-Atlantic or


	


2
	


the second half, or give us some reasonable


	


3
	


approximation of when in the 7 605 it took place?


	


4
	


A.	 I can't give you a date, sorry.


	


5	 Q.	 Do you know whether there was a lawsuit about the


	


6
	


tank exploding?


	


7	 A.	 No. I don't know if there was or not.


	


8	 Q.	 Did you ever hear about such a thing, such a thing


	


9	 being a lawsuit?


	


10
	


A.	 No. I heard -- the only thing I ever heard was


	


11
	


in the restaurant people saying now what did you


	


12
	


do. We had a pretty good relationship with the


	


13
	


town, whether there was a problem or anybody suing


	


14
	


us for anything, damages, no, there was no damage --


	


15
	


there was no damage done that I know of to any


	


16
	


existing building or people or --


	


17	 Q.	 Do you know an individual by the name of Briel,


	


18
	


B-r-i-e-1, who may have lived near the plant?


	


19	 A.	 No.


	


20	 Q.	 Do you know whether -- did you ever know


	


21	 Mr. Ed Soforenko (phonetic)?


	


22	 A.	 That name is familiar, but I can't place where


	


23	 I knew him.


	


24	 Q	 If you look at the first page again of Exhibit 5,
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	1	 you will see is a reference in the top of the page


	


2	 to Laren Insurance Agency, Inc_ Did you ever hear


	


3	 of that company?


	


4	 A.	 No.


	


5	 Q	 Did you ever hear of a company called Insurance


	


6	 Underwriters, Inc.?


	


7	 A.	 Yes.


	


8	 Q.	 Who is Insurance Underwriters, Inc.?


	


9	 A.	 I think they were the insurance company for


	


10	 Crown-Metro. I remember the Soforenko fellow, its


	


11	 funny that you bring it up. I remember he -- my


	


12
	


father and he were having a friendly argument on


	


13
	


what was better, a Mercedes or a Lincoln, and he


	


14
	


told my father that all Italians drove around in


	


15
	


Lincolns, and the people who knew what they were


	


16
	


doing drove around in Mercedes, that's where that


	


17
	


name popped out because I couldn't believe that he


	


18
	


was saying that, but they were friends, so it was


	


19
	


just a friendly little thing, but that I remember,


	


20
	


yeah.


	


21	 Q.	 Do you remember whether Mr. Soforenko did anything


	


22
	


in terms of placing insurance for the company?


	


23	 A.	 I would assume. I'm sorry, I shouldn't use


	


24	 that word but I don't know but --
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1	 Q	 Do you have an understanding -- we're told a lot


2	 about assuming and knowing. Do you have an


3	 understanding as to whether or not Mr. Soforenko had


	


4	 any role in connection with insurance for


	


5	 Metro-Atlantic?


6	 A.	 Crown-Metro I know, but 1 don't know about


	


7	 Metro-Atlantic. I mean, he was there all the time,


	


8	 so I assume.


	


9	 Q	 Was he there also during the time when


	


10	 Metro-Atlantic ---


	


11	 A.	 I don't know.


	12	 Q	 Do you know a Michael Silverman who would have been


	


13	 with this Laren Insurance Agency that's referred to


	


14	 in Exhibit 5?


	


15	 A. The name is familiar. Was he with this guy,


	


16	 too, with Soforenko?


	


17	 MR. BINDER:	 I believe he was with


	


18	 Laren. I'm not sure I can represent what the


	


19	 relationship was between Laren and Insurance


	


20	 Underwriters?


	


21	 A.	 The name is familiar, but I don't know of a


	


22	 Laren Insurance Company.


	


23	 Q.	 What is there that makes Mr. Silverman's name


	


24	 familiar?
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1	 A.	 I don't know. I have known a bunch of


2	 Silvermans, but I went to school with a couple. I'm


3	 just trying to remember whether he -- I don't know.


4	 I'm not sure.


5	 Q	 Now at some point in time Metro-Atlantic was merged


6	 with Crown chemical to form Crown-Metro?


7	 A.	 Correct.


8	 Q	 At that time do you know who kept the records of


9	 Metro-Atlantic, such as formulas or insurance


10	 policies and the like?


11	 A.	 That would have all gone to Crown-Metro. Then


12
	


that was sold to USM Corporation, so I -- whether


13
	


USM Corporation took them or had them or brought


14
	


them down south when they left here, I don't know.


15	 Q .


	 I hate to bring this up, but when your father passed


16
	


away, was there any search done to see if he had any


17
	


kind of old company records or documents from


18
	


Metro-Atlantic or Crown-Metro days?


19	 A.	 No.	 I mean, he might have had bulletins like


20
	


this and stuff but they were -- they would have been


21
	


tossed. I mean -- no records, I think all went with


22
	


the office at Crown-Metro.


23
	


Q	 Do you keep copies of any -- do you still have any


24
	 copies of these technical bulletins you might have
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1	 used?


	


2	 A.	 No.


3	 Q.	 Let me just bring you back, just one question I want


	


4	 to ask you going back to Exhibit 2, the statement.


	


5	 We're going to go to the third page, and I'm going


6	 to direct your attention to a sentence in the middle


	


7	 of the answer to Number 2.A_ about halfway down


	


8	 there's a statement that says, "The respondent has


	


9	 conducted a diligent search of all papers in his


	


10	 possession."?


	


11	 A.	 Right.


	


12	 Q.	 What papers did you -- I'm trying to find out what


	


13	 papers you had in your possession that had to do


	


14	 with Metro-Atlantic or Crown-Metro at the time you


	


15	 prepared this response?


	


16	 A.	 When they asked me that, they asked if I would


	


17	 look around -- I said I didn't. There was some


	


18	 papers that my father had, but they had really


	


19	 nothing to do with Metro-Atlantic. I went and


	


20	 looked to see -- when my father passed away, the


	


21	 company that he sold at that time, CNC, he and his


	


22	 partner sold CNC and six months after he died, they


	


23	 told me to take a walk because most of the people in


	


24	 the place were old friends of my father's and when
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	1
	


the boss said you should do this, sometimes they


	


2
	


looked at me to see if it was all right. So the


3
	


bosses didn't want any of that, so out I went. I


	


4
	


wouldn't have kept anything after that because I


	


5
	


wasn't in the business anymore.


	


6
	


Do you know whether CNC obtained any formulas or


	


7
	


bulletins or the like of Metro-Atlantic?


	


8	 A.	 Well, Bob Carlson was a salesman for my father


	9	 for Metro-Atlantic and when we became Crown-Metro,


	


10	 he and two people from Crown went off and started


	


11	 their own company, CNC, so I assume he took the


	


12	 bulletins with him.


	


13	 Q.	 Is Mr. Carlson deceased?


	


14	 A_	 No.


	


15	 Q.	 Do you know where he lives?


	16
	


A.	 He lives in South Kingstown.


	


17	 Q.	 Now, did either Mr. Carlson or your father speak to


	


18
	


you at all about the business arrangement which the


	


19
	


Atlantic Metro sold the -- Metro-Atlantic sold the


	


20
	


hexachlorophene?


	


21	 A.	 No.


	


22	 Q	 Do you know where physically Metro-Atlantic used to


	


23	 keep formulations?


	


24	 A.	 They kept them in the office, probably -- yes,
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1
	


in the office.


2	 Q.	 Do you know who was in charge of the formulations?


3
	


A.	 I hate to say this, but Mildred McNamara, she


	


4
	


was my father's -- and also Erma Antonucci who was


	


5
	


my uncle's sister-in-law, had something to do with


	


6
	


it but she's also passed away.


	


7	 Q.	 So, did you have a chance to go through whatever


	


8
	


papers your father may have kept to look for


	9
	


anything that has to do with Metro-Atlantic, or is


	


10
	


there some group of papers that might exist that are


	


11
	


still around?


	


12	 A.	 No. The only thing -- which I don't have, the


	


13
	


only thing I would have would have been these


	


14
	


technical bulletins and this thing -- these papers


	


15
	


that you have here is, there was a bulletin, and it


	


16
	


had all these in them, and if somebody -- this is


	


17
	


not a technical --


	


18
	


Just for the record, this the witness is referring


	


19
	


to Exhibit 5?


	


20
	


A.	 Yes.


	


21	 Q.	 Go ahead.


	


22	 A.	 So, somebody would say, I like this Ranedare R,


	


23	 send me information on it and then we'd sent them a


24 technical bulletin, which would say a durable
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	1	 resinous water repellent, but it would have more on


	


2	 how to use it.


	


3	 Q	 If there was any kind of written literature about


	


4	 the hexachlorophene?


	


5	 A.	 I have no idea about that at all. It was not


	


6
	


something that the salesmen could sell. There


	


7
	


wasn't even -- how do you say it, it wasn't offered.


	


8	 Q.	 I'm going to read off a group of names, and I'm


	


9
	


going to ask you if in the course of reading off the


	


10
	


names there is a name that you recall that you stop


	


11
	


me and we'll ask you some more questions about it,


	


12
	


okay.


	


13
	


A.	 Sure.


	


14	 Q.	 Fred Barrow, Henry Boydoin (phonetic), Louise Broner


	


15
	


(phonetic)?


	


16	 A.	 Louise I think is -- Louise -- I'm trying to


	


17
	


remember if she was in the office or not. Maybe she


	


18	 was in the lab. She might have been in the


	


19
	


application lab, I'm not sure.


	


20	 Q.	 Do you know whether she's still alive?


	


21
	


A.	 No, I don't.


	


22
	


I'll continue reading the list. David Sasally


	


23
	


(phonetic), Dorothea Enos?


	


24	 A.	 Dorothea -- I think she was in the -- Dorothea,
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1
	


she was in the -- she was a secretary, I don't know


2
	


if she's alive.


3	 Q.	 Thomas Jaksa, J-a-k-s-a?


4 A.	 No.


5	 Q.	 Walter Kopyscinski, Kopyscinksi, if that


6	 helps.


	


7	 A.	 Yes, the name is familiar, but I don't know


	


8	 what he did.


	


9	 Q.	 Do you know a Theodore Pillsblood or Pillsblad?


	


10	 THE WITNESS: Pillsbury?


	


11	 MR. BINDER: Maybe it's Pillsbury.


	


12	 A.	 Yes. He worked in the application lab -- I


	


13	 mean, in the research lab.


	14	 Q.	 Do you know if he's still with us?


	


15	 A.	 I don't think so. I don't know. I don't think


	


16	 so, though.


	


17	 Q.	 How about Frank Scavitto?


	


18	 A.	 Yes. He was a chemist, I think. I don't


	


19	 know -- I think the last time I heard of him he was


	


20	 living in Jamestown.


	


21	 Q	 What's his age relative to yours?


	


22	 A.	 He probably -- he might be 70 something now.


	


23	 Q	 A few more names and stop me if you can recall any


	


24	 of these: Stuart Sperber (phonetic), Ken Taylor,
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1	 Janet Wennerstrom,Wennerstrom, David


	


2	 York?


	


3	 A.	 Dave York was a salesman. What was the other


	4	 one, Janet?


	


5	 MR. BINDER: W e n n e r s t r o m.


	


6	 A.	 Janet. Secretary, Janet, I don't know if


	


7
	


they're alive.


	


8
	


Q	 Do you know what their relative ages were to yours?


	


9
	


A.	 They were probably 10 to 15 years older than I


	


10
	


am.


	


11
	


Q	 Were you familiar with a product known as a weed


	


12
	


killer or a pesticide that was made at


	


13
	


Metro-Atlantic?


	


14	 A.	 No. We didn't make pesticides from my


	


15
	


knowledge. If we had, I would have been using it on


	


16
	


the lawn.


	


17	 Q.	 Forgive me if 1 asked you this, do you recall where


	


18
	


the perchloroethylene was kept at Metro-Atlantic


	


19
	


before it was used in making the product?


	


20	 A.	 No. In a storage area which usually was the


	


21	 third floor.


	


22	 Q.	 Did you ever hear of a Metro-Atlantic using a


	


23	 chemical known as a trichlorophenol?


	


24	 MR. BURKE:	 Trichlorophenol?         
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1	 Pheno	 1?


2	 MR. BINDER:	 Yes.


3 A.	 No.


4	 Q.	 You were asked a question earlier today about who


5	 owned the site where Metro-Atlantic was located. Do


6	 you know whether that ownership -- did you see the


7	 deeds or do you know of the actual details of the


8	 ownership?


9 A.	 No.


10	 Q.	 Do you know whether it was owned by Metro-Atlantic


11	 or by a trust or by some individuals?


12	 A.	 No. Metro-Atlantic. I mean, that's -- or


13	 Atlantic Chemical.


14	 Q.	 You used the word Metro-Atlantic, do you know,


15	 really, whether it was Metro-Atlantic that owned the


16	 report or whether it was zoned by some kind of real


17	 estate trust or people individually?


18	 A.	 No, I don't.


19	 Q	 I just wanted to clear that point up.


20	 A.	 I don't know how it was owned.


21	 Q	 Now, other than the explosion we talked about


22	 earlier, do you recall anything else of that type


23	 happening or anything where you saw, you know, large


24	 quantities of chemicals flowing loose on the
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1	 ground.


	


2	 MR. NETBURN:	 Objection.


3	 MR. BURKE:	 Objection to the form.


	


4	 You can answer.


	


5	 A.	 No. The only fire was the one I already


	


6	 mentioned.


	


7	 Q	 Is your legal residence the residence in Rhode


	8	 Island or the one in Florida?


	


9	 THE WITNESS: Rhode Island?


	


10	 MR. BURKE:	 If you know.


	


11	 A.	 Rhode Island, but I'll move to Florida if it


	


12	 will help me.


	


13	 (OFF THE RECORD)


	


14	 Q	 Were you familiar with the products that were made


	


15	 by Esmond Dye and Greenville Dye?


	


16	 A.	 Well, I can't say that I was familiar with


	


17	 them, no. I know that they made dyes, but I don't


	


18	 know what -- I can't tell you what they were.


	


19	 Q.	 You knew they made and sold dyes?


	


20	 A.	 Yes.


	


21	 Q.	 Were they located upstream from Metro-Atlantic?


	


22	 A.	 Yes.


	


23	 Q.	 When you were asked some questions by Ms. Main about


	


24	 discoloration, you saw in the river of the tail
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1	 race?


	


2	 A.	 Yes.


	


3	 Q.	 When you saw that discoloration, did you have an


	


4	 understanding as to what the source of that


	


5	 discoloration was?


	


6	 A.	 Well, it wasn't anything that we made. Mostly


	7	 it was in the river, but once in a while when they


	


8
	


had a big rain and the water came over the dam into


	


9
	


the tail race, you would get some color.


	


10
	


Q	 And the color was something -- at that time


	


11
	


Metro-Atlantic did not make dyes; is that correct?


	


12	 A.	 No, we did not.	 We never made dyes there any


	


13	 way.


	


14	 Q	 Now, Ms. Main asked you some questions whether you


	


15	 knew or whether you assumed that the --


	


16	 A.	 She told me not to assume.


	


17	 Q.	 I know she was using those words "no" and "assume"


	18
	


and what I'm asking you to do is ask did you have an


	


19
	


understanding as to the source of the discoloration


	


20
	


you saw in the river?


	


21
	


MR. NETBURN: Objection. Foundation.


	


22	 MS. MAIN:	 Objection.


	


23	 MR. FARLEY:	 Objection.


	


24	 MR. GLOWACKI: Objection.







January 17, 2003 Joseph Buonanno


1


2


A.	 I can't say where it came from. 	 It came from


up river,	 that's all I can say.


Page 111


3 Q. You knew it came from some source up river?


4 A.	 Uh-huh.


5 Q. And when you saw the discoloration, did you


6 recognize it as being -- whether or not it was 5


7 associated with dyes?


8 MR. NETBURN:	 Objection_


9 MS. MAIN:	 Objection.


10 MR. FARLEY:	 Objection.


11 A.	 It was color,	 that 	 all I can tell you.


12 Q Was it color similar to the color of dyes?


13 MR. NETBURN:	 Objection.


14 Foundation.


15 MR. MURPHY:	 Objection.


16 MS. MAIN:	 Objection.


17 MR. FARLEY:	 Objection.


18 Q. Have you seen dyes before?


19 A.	 Yes.


20 Q Have you seen --


21 A.	 It was a color.	 I would,	 again,	 assume,	 that


22 it was some kind of a dyestuff. 1€.


23 MS. MAIN:	 Move to strike.


24 Q Was it your understanding based on your knowledge --
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1


2


3


did you form an understanding based on your


knowledge as to the nature of the discoloration that


you saw?


4 MR. NETBURN:	 Objection.


5 MR. GLOWACKI:	 Objection.


6 MR. FARLEY:	 Objection.


7 MS. MAIN:	 Objection.


8 A.	 Yes.


9 Q. What was that understanding?


10 MR. NETBURN:	 Objection.


11 MR. FARLEY:	 Objection.


12 A.	 It was some sort of a dye.


13 MS. MAIN:	 Move to strike.


14 Q Now, in addition to Esmond and Greenville, were you


15	 aware of any other companies up river from the


16	 Centerdale facility that made dyes?


17	 A.	 No.


18	 Q	 You mentioned I think in your earlier testimony


19	 there was a stint of time when you were working in


20	 purchasing for Metro-Atlantic?


21	 A.	 Yeah, assistant purchasing agent under my


22	 uncle.


23	 Q	 At that time do you recall any of the names of any


24	 of the companies from which Metro-Atlantic was
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1	 purchasing chemicals?


	


2	 A.	 Oh, yeah. Yes.


3	 Q.	 Could you give us as complete a list of those as


	


4	 possible?


	


5	 A.	 Dow Chemical, American Cyanamid, DuPont,


	


6	 T.H. Baylis. I think Harrison was another one.


	


7	 That's all that come to mind at the moment, but


	


8	 there might be more in here somewhere.


	


9	 Q	 By here you're referring to Exhibit 2?


	


10	 A.	 Yeah. BASF.


	


11	 Q	 When you first went to work for Metro-Atlantic, was


	


12	 the company -- on a full-time basis, was the company


	


13	 known as Metro-Atlantic, or did it have another


	


14	 name?


	


15	 THE WITNESS: On a full-time basis?


	


16	 MR. BINDER:	 Yes.


	


17	 A.	 I think it was Metro-Atlantic then.


	


18	 Q	 When you worked on a part-time basis. Do you know


	


19	 what the company's name was?


	


20	 A.	 Atlantic Chemical.


	


21	 Q	 Was there some kind of a business arrangement


	


22	 between Atlantic Chemical and another company which


	


23	 resulted in the formation of Metro-Atlantic?


	


24	 A.	 They wanted to go into the pigment business and
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1	 Metro Dyestuffs Pigment Corporation in West Warwick


2
	


was bought by my father and Hugh Bonino along with


3
	


Dr. Grimmel, and they started making pigments and


	


4
	


dyestuffs, and then Dr. Grimmel who worked for


	


5
	


IG Farben, which Hoechst was a part of, set up a


	


6
	


deal where Hoechst came into this country and took


	


7
	


over the majority after awhile took over majority of


	


8
	


the stock, but when they first bought Metro Dyestuff


	


9
	


Corporation they combined the two names, Metro and


	


10
	


Atlantic and got Metro-Atlantic.


	


11
	


Q	 Now, in addition to the two dye companies you


	


12
	


mentioned, Esmond and Greenville, do you recall any


	


13
	


other companies that were located upstream from


	


14
	


Metro-Atlantic?


	


15	 A.	 No.


	


16	 Q	 Did you ever hear of any companies on the


	


17	 Woonasquatucket River that were disposing of waste


	


18	 into the river?


	


19	 A.	 I have no idea.


	


20	 Q	 Trying to find out whether or not you do. Was there


	


21	 a company upstream that was involved in a


	


22	 manufacture of some kind of screw products?


	


23	 MS. MAIN:	 Objection.


	


24
	


MR. NETBURN:	 Objection.     


1  
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1	 MR. BURKE: Some kind of?


	


2	 MR. BINDER: Screws and fasteners.


	


3	 A.	 I think there was a screw machine company up


	


4
	


there, but I don't know if it was on the river or


	


5
	


not.


	


6	 Q.	 Do you recall the name of that company?


	


7
	


A.	 D & S something.


	


8	 Q
	


And do you know what their waste disposal practices


	


9
	


were?


	


10	 A.	 No.


	


11	 Q.	 In response to some questions from Ms. Main, you


	


12
	


indicated that the hexachlorophene manufacturing


	


13
	


process involved -- was a centrifuge of some other


	


14
	


equipment in the building?


	


15
	


A.	 Yes.


	


16	 Q.	 Can you give a complete description as possible what


	


17
	


the equipment that was used in the hexachlorophene


	


18
	


manufacturer in addition to the centrifuge?


	


19	 A.	 Mixing tank and a centrifuge is all -- I don't


	


20	 know -- I really don't know.


	


21	 Q	 Is that a mixing tank similar to the mixing tanks


	


22	 that were used in the other buildings?


	


23	 A.	 I don't know whether it was a regular mixing


	


24	 tank, or if it was a pressurized tank or not.


5
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1	 Q.	 By regularized, do you mean non-pressurized?


2	 A.	 Right. A big Waring blender.


3	 Q	 Did you ever see the mixing tanks in any of the


	


4	 buildings at Metro-Atlantic being cleaned?


	


5	 A.	 Sure.


	


6
	


Okay. And when you saw them being cleaned, could


	


7
	


you describe what was done to clean them?


	


8
	


A.	 They just put water in it, basically, it was


	9
	


just water, I don't know -- they didn't put -- just


	


10
	


water, and then they would rinse it out, and it


	


11
	


would go down into the sewer.


	


12	 Q.	 When you say water, was the water applied by a hose,


	


13
	


from a drum? How was the water applied?


	


14	 A.	 It had -- they had a nozzle over the top, which


	


15	 they turned on just like they would use when they're


	


16	 making a product half whatever it was, and the rest


	


17	 water. So, each tank had its own delivery system


	


18	 for water.


	


19	 Q	 To clean out the tank, the water was delivered by


	


20	 the same device that was used to bring the chemicals


	


21	 in --


	


22	 A.	 No, not the chemicals, this was just water.


	


23	 Q	 That was -- water was introduced the same way you


	


24	 earlier in the manufacturing process would have
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1	 introduced the components?


	


2	 MS. MAIN:	 Objection. Form.


3	 Q	 How was the water introduced?


	


4	 A.	 Water was introduced by a pipe, a spigot that


	


5	 was over the side of the tank and they turned it on


6	 and filled it up.


	


7	 Q	 What was the water pumped from?


	


8	 A.	 From water supply, Providence, I think, I mean,


	


9	 I don't know. I assume it was -- I'm sure it didn't


	


10	 come out of the river, if that's what you're looking


	


11
	


for because it didn't -- you know, you would get


	


12
	


sediment and dirt and stuff like that, and you


	


13
	


couldn't have that kind of stuff.


	


14	 Q.	 Do you recall roughly how often the mixing tanks


	


15
	


were cleaned?


	


16	 A.	 After every batch, unless it was -- if it was


	


17	 the same batch being used, maybe not, but you didn't


	


18	 want to contaminate one batch with something else.


	


19	 Q.	 You say batch, would that mean -- would that be the


	


20	 same as product?


	


21	 A.	 Yes, make a batch of the product in the thing.


	


22	 Q.	 If you made two or three batches of the same


	


23	 product, you would then clean it after you had


	


24	 switched using that product and gone to the next 


• 
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1	 one?


2	 A.	 Yes.


3	 Q	 Was it important to clean the kettles?


4	 A.	 Sure. I mean, if you got one product in and


5	 then you're going to make another product, you can't


6	 have them contaminating one another.


	


7	 Q.	 You wanted each product to be clean?


	


8	 A.	 Sure. If you were making a coffee milk, you


	


9	 wouldn't want to do it in a glass that had chocolate


	


10	 syrup in it.


	


11	 Q	 Just good common sense?


	


12	 A.	 Yes.


	


13	 MR. BINDER: Can we just take a very


	


14	 short break.


	


15	 (BRIEF RECESS)


	


16	 Q.	 Now, during the time you were working full time at


	


17	 Metro-Atlantic, and focusing just on Metro-Atlantic


	


18	 area, did you from time to time see Bernie Buonanno


	


19	 there?


	


20	 A.	 Yeah. He was the general manager of


	


21	 Metro-Atlantic -- Crown-Metro.


	


22	 Q.	 You would also see him -- did he also spend time at


23	 the container company?


24
	


A.	 Well, seeing that he owned it, the chemical
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1


2	 Q


3


4


5	 Q


6


7	 Q


8


9


10


11


12


13	 Q-


14


company I would assume he would there.


You said chemical company, did you mean Container


Company?


A.	 I mean the container company.


Did your sister work at all at Metro-Atlantic?


A.	 No.


When you were working in the '60s at Metro-Atlantic,


was your father, in the ordinary course of business,


spend his time at the company or was his office


elsewhere?


A.	 His office was there, but he was also salesman,


and so he was out a lot on the road.


Was he out on the road as a salesman, you know,


throughout the period when you were on the road?


15	 A.	 Yes.


16	 Q.	 I mean, the same period, not at the same time?


17	 A.	 He was the president, but he was the top


18	 salesman, and the guy who talked to the presidents


19	 and higher-ups of the companies to get us underlings


20	 a foot in the door.


21	 Q.	 When you were a salesperson would you call on


22	 customers who had already been developed by somebody


23	 like your father?


24	 A.	 Some. Yes.
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1 Q. You would also be sometimes calling on potential new


2 customers?


3 A.	 Oh,	 yes, mostly new.


4 Q And when the company was sold, did your father go to


5 Crown-Metro?


6 A.	 Well, when --


7 Q I didn't ask the question very well, let me withdraw


	


8
	


it. When Crown Chemical and Metro-Atlantic merged


9
	


to form Crown-Metro, did your father continue doing


	


10
	


the same thing he was doing before, spending a lot


	


11
	


of time on the road?


	12	 A.	 Yes.


	


13	 Q.	 And when Crown-Metro was purchased by USM, you


	


14	 continued to work for Crown-Metro for a while; is


	


15	 that right?


	


16	 A.	 Yes.


	


17	 Q	 And did your father continue to work for


	


18	 Crown-Metro?


	


19	 A.	 Oh, yes. They bought it because of -- they


	


20	 could have gone out and bought a chemical company,


	


21	 but they bought my father and Hugh Bonino and


	


22	 Capuano.


	


23	 Q	 Your father continued to work for Crown-Metro after


	


24	 it was acquired by U.S.N.?
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1	 A.	 Yup.


	


2	 Q.	 And I think you mentioned, correct me if I'm wrong,


3	 that at the time Crown-Metro was formed, the


	


4	 operations at the old Metro-Atlantic site at


5	 Centerdale stopped; is that right?


6	 A.	 That's right.


	7	 Q	 And your base then was the Dudley Street facility?


	8	 A.	 Yes.


	9	 Q_	 And it was a facility that was previously owned by


	


10	 Crown Chemical Company?


	11	 A.	 Yes.


	


12	 Q.	 Did your duties change at all when you went to work


	


13	 for Crown-Metro?


	


14	 A.	 No. Basically I was sales. When I first went


	


15	 over, I was still a little -- assistant purchasing,


	


16	 but they had a purchasing agent already at Crown so


	17	 I went on the road.


	


18	 MR. BINDER:	 I have no further


	


19	 questions.


	


20	 Q.	 Just very quickly. Mr. Buonanno, that you say that


	


21	 Bernie Buonanno, Sr. was head of New England


	22	 Container and general manager of Metro-Atlantic?


	


23	 A.	 Yes.


	


24	 Q.	 Do you remember during what time period he held both         


S       
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those positions?


2	 MR. BINDER:	 Objection.


3	 A.	 No, I don't.


	


4	 Q	 Was it while you were working at Metro-Atlantic full


5	 time?


6	 A.	 Yes.


	


7	 MS. MAIN:	 I have no further


	


8	 questions. Thanks.


9	 MR. MURPHY:	 None from me.


10 .	 MR. FARLEY:	 I have just a few.


	


11
	


FURTHER EXAMINATION BY MR. FARLEY


	


12	 Q.	 Mr. Buonanno, is it fair to stay that there were 10


	


13
	


or 11 vats in the second floor of the building in


	


14
	


two different sections?


	


15
	


THE WITNESS: 10 or 11 what?


	


16
	


MR. FARLEY:	 Vats.


	


17	 A.	 Yeah, close.


	


18	 Q	 Were they all uniform, were they all the same size?


	


19	 A.	 No.	 Some were 400 gallons, some were 6, some


	


20	 8.


	


21	 Q	 Some 800, there were vats as large as 1,000 gallons?


	


22	 A.	 I'm trying to remember. The reactors -- I


	


23	 think the reactors maybe -- no, maybe about 800


	


24	 gallons.
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1	 Q	 I think you testified earlier that the cleaning


	


2	 process involved soap and water; is that correct?


	


3	 A.	 You know, I don't know what they put in it, I


	


4
	


just assumed it was soap and water. Whatever -- I


	


5
	


don't know exactly what they put in it.


6	 Q.	 Putting aside the solvent that was used, did the


	


7
	


cleaning process -- strike that. Were the vats


	8
	


self-cleaning, or did somebody have to crawl in with


	9
	 a big sponge?


	


10
	


A.	 No. You would put water in it or warm water,


	


11
	


or if there was anything that needed to be used to


	


12	 clean it, which I don't know what it would be, then


	


13
	


they would turn the agitator on and let it go for 15


	


14
	


to 20 minutes.


	


15	 Q.	 Were some of these vats used to manufacture water


	


16
	


repellent?


	


17
	


A.	 Yeah.


	


18
	


Forgive me, but if you're using water to clean water


	


19
	


repellent, wouldn't the water just be repelled?


	


20	 MR. BINDER:	 Objection.


	


21	 A.	 Well, its a water repellent. Once its put on


	


22	 the cloth and cured on the cloth, it forms a film on


	


23	 the cloth. You're making the water repellent with


	


24	 water, part of the ingredient would be water because
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1	 we used silicone, water repellent, which most of


2
	


them were any durable water repellent at that time


3	 was silicone, and it was very expensive, it was


	


4
	


like, you know, $2,000 or more for a 50-gallon drum,


5
	


maybe 6,000. So, we tried to put as much water in


6
	


it as we could get away with.


	


7	 Q.	 Okay. Let me just pare it down. Were solvents


	


8
	


other than water used to clean the vats to your


	


9
	


knowledge?


	


10	 A.	 No. Not that I know, not to my knowledge.


	


11	 Q	 And is it your contention that water would be an


	


12	 effective solvent to clean a silicon based product?


	


13	 MR. BINDER:	 Objection.


	


14	 A.	 I think water -- maybe a little detergent in


	


15	 it, I don't know, but it would -- the sides of the


	


16	 things were usually glass, so it would be easy to


	


17	 get the residue off and down into the sewer.


	


18	 Q	 How do you know it went down to the sewer?


	


19	 A.	 Because we were connected to the sewer.


	


20	 Q	 How do you know that it was connected to the sewer?


	


21	 A. Everything we had was second to the sewer.


	


22	 Q	 What do you base that on?


	


23	 A.	 That every time a tank would be put in, it


	


24	 would be -- the outlet, when it came out, it would







January 17, 2003
	


Joseph Buonanno


Page 125


	1	 go down into the sewer. Each one was directed into


	


2	 the sewer because we never had -- nobody ever said


	


3	 • anything about stuff going down the river, we never


	


4	 got a complaint.


	


5	 Q	 It was just an assumption of yours because you


	


6	 didn't get complaints that everything was connected


	


7	 to the sewer?


	


8	 MR. BURKE:	 Objection.


	


9	 MR. BINDER:	 Objection.


	


10	 A.	 As far as I know, everything we had was


	


11	 connected to the sewer.


	


12	 Q.	 And you base that on the lack of complaints,


	


13	 products ---


	


14	 A.	 No, not really. I don't know. I can't -- I


	


15	 just know -- I'm 90 percent sure that everything


	


16	 went into the sewer, or if you want me to say I


	


17	 don't know, you can say I don't know.


	


18	 Q.	 I'd rather you didn't guess or assume. If the


	


19	 answer is I don't know, then I'm perfectly satisfied


	


20	 with an I don't know answer. I'm not trying to back


	


21	 you into a corner here, just I'd rather you didn't


	


22	 guess.


	


23	 MR. BINDER:	 I object to this whole


	


24	 preface.
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1	 MR. BINDER:	 I'm just going to ask


2	 you a couple more questions if I could. Just some


3	 questions about the water repellent products that


	


4	 you sold.


	


5	 EXAMINATION BY MR. BINDER


	


6	 Q	 Could you give me an overview of the companies to


	


7	 whom those water repellent products were sold?


	


8	 A.	 Just about anybody who did outerware, Newport


9
	


Finishing, Duro Finishing_ There was a couple --


	


10
	


there is a number of them, but that's -- Fall River,


	


11
	


New Hampshire there was a lot, but they weren't


	


12
	


mine.


	


13	 Q.	 On page -- go back to Exhibit 5, on Page 44 there is


	


14
	 a reference to detergents.


	


15
	


MR. BURKE:	 Which exhibit?


	


16
	


MR. BINDER:	 Exhibit 5.


	


17
	


MR. BURKE:	 Which page?


	


18
	


MR. BINDER:	 Page 44, please.


	


19	 Q.	 If you look under some of those products, for,


	


20
	


example, under the first one, Atco CSN, you see


	


21
	


there is a reference to dry cleaning solvent, second


	


22
	


line down it begins, "40 percent dry cleaning


	


23
	


solvent." Do you know what the solvent was that was


	


24
	 used in that detergent?
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1	 A.	 I would assume it was the perchloroethylene.


2	 Q.	 Did your duties include selling some of the


3	 detergents?


	


4	 A.	 Yes, they did. I sold some of the detergents,


5	 mostly to woolen mills.


6	 Q.	 When you called on these customers for the


	


7	 detergents, would they, from time to time, ask you


	


8	 what the solvent was that was in the detergent?


	


9	 A.	 No. It would be right there in the bulletin.


	


10	 Q	 And you became familiar with the solvents that were


	


11	 in the detergents, didn't you when you were selling


	


12	 products?


	


13	 A.	 I know some of them, sure.


	


14	 Q	 There is a couple of other products that reference


	


15	 the fact that in -- in the detergents that reference


	


16	 the fact that they were solvents in there. For


	


17	 example, under Atcosol 66 it says, "Solvent modified


	


18	 anionic detergent." Do you know what the solvent


	


19	 was in that product?


	


20	 A.	 No, I don't.


	


.21	 Q.	 Do you know of any solvents that Metro-Atlantic used


	


22	 for its detergents other than perchloroethylene?


	


23	 A.	 No. The pert I knew they used because we sold


	


24	 it to that one company. I don't know any other ones
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1	 besides the perc.


2	 Q.	 And these detergents, which are listed on Page 44,


3	 were these products that were sold throughout the


	


4	 time you were a salesman for Metro-Atlantic?


5	 A.	 Yup.


6	 Q
	


You were asked a question about whether


	


7
	


Bernie Buonanno, Sr. spent time in both New England


	


8
	


Container Company and Metro-Atlantic while you were


	


9
	


at Metro-Atlantic, did he spend -- do you know


	


10
	


during which of the years you were at Metro-Atlantic


	


11
	


he spent time in both locations?


	


12
	


A.	 Most of the time. I think he used the office


	


13
	


that was in the Metro-Atlantic building for his


	


14	 office for New England Container, but the office


	


15
	


person or the head -- manager of New England


	


16
	


Container was that John McCookey.


	


17	 Q.	 Where was Mr. McCookey's office located?


	


18	 A.	 In the New England Container.


	


19	 Q	 Did New England Container have a telephone number?


	


20	 A.	 Yes. I don't know what it is. I think it's


	


21	 the same number they've got now.


	


22	 Q.	 Is it different from the telephone number of


	


23	 Metro-Atlantic?


	


24	 A.	 Yes.
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1	 MR. BINDER: I have no further


	


2	 questions.


3	 FURTHER EXAMINATION BY MR. FARLEY (CONT.)


	


4	 Q	 May I just ask one question. You testified earlier


5	 that water -- detergents were added to the water in


	


6	 cleaning the vats. The detergents that were added,


	


7	 were those Metro-Atlantic detergent products?


	


8	 A.	 You put the raw material into the tank, and


	


9	 then whatever strength it was supposed to be, if it


	


10	 was supposed to be 90 percent product you put 10


	


11	 percent water. If it was supposed to be a 50


	


12	 percent product, you put 50 percent water.


	


13	 Q	 I'm sorry, I want to clear that up. Can you take a


	


14	 look at Exhibit 5 on Page 44. That page contains a


	


15	 list of detergents sold by Metro-Atlantic Chemical,


	


16	 correct?


	


17	 A.	 Yup.


	


18	 Q	 Were these the detergents -- strike that. Were the


	


19	 detergents listed on this page used in the cleaning


	


20	 of vats at Metro-Atlantic?


	


21	 A.	 No.


	


22	 Q.	 None of these?


	


23	 A.	 I don't know.


	


24
	


MR. FARLEY:	 Thank you. That's all
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1	 I have.


2	 MS. MAIN:	 We're all set.


	


3	 (OFF THE RECORD)


	


4	 THE REPORTER: Before everyone


	


5	 leaves, I'd like to get on the record what you want


	


6	 for your transcript.


	


7	 MR. BINDER:	 Regular, mini and


	


8	 disk.


	


9	 MR. MURPHY:	 Just send me a mini.


	


10	 MR. NETBURN:	 Mini and disk.


	


11	 MR. FARLEY:	 Regular and mini.


	


12	 MR. GLOWACKI:	 Mini and disk I


	


13	 guess.


	


14	 MR. MURPHY:	 You want to give me a


	


15	 disk, too.


	


16	 MS. MAIN: Read and sign but waive


	


17	 notary.


	


18	 MR. BURKE: That's fine.


	19	 (DEPOSITION CLOSED AT 1:25 P.M.)


20


21


22


23


24
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1	 C-E-R-T-I-F-I-C-A-T-E
2


I, LINDA L. GUGLIELMO, a Notary Public in and for
3


	


	 the State of Rhode Island, duly commissioned and
qualified to administer oaths, do hereby certify


	


4	 that the foregoing deposition of JOSEPH BUONANNO,
JR., a Witness in the above-entitled cause, was


	


5	 taken before me on behalf of the Plaintiff, at the
offices of Holland & Knight, One Financial Plaza,


	


6	 Providence, Rhode Island, on January 17, 2003, at
9:30 A.M., that previous to examination of said


	


7	 witness, who was of lawful age, he was first sworn
by me and duly cautioned and sworn to testify the


	


8	 truth, the whole truth, and nothing but the truth,
and that he thereupon testified as in the foregoing


	


9	 manner as set out in the aforesaid transcript.


	


10	 I further certify that the foregoing deposition was
taken down by me in machine shorthand and was later


	


11	 transcribed by computer and that the foregoing
deposition is a true and accurate record of the


	


12	 testimony of said witness.


	


13	 Pursuant to Rule 5 (d) and 30 (f) of the Federal
Rules of Civil Procedure, original transcripts shall


	


14	 not be filed in court; therefore, the original is
delivered and retained by Defendant's attorney,


	


15	 Robin Main.


	


16	 I have enclosed with a copy of the deposition a
correction and signature page, which must be signed


	


17	 before a Notary Public.
18


IN WITNESS WHEREOF, I have hereunto set my hand this
19


day of JANUARY 2003.
20
21


	


22
	


LINDA L. GUGLIELMO, NOTARY PUBLIC/RPR-RMR


	


23
	


(MY COMMISSION EXPIRES AUGUST 13, 2005)
24
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1.I, Gregory C. Fu, have been retained by counsel of Emhart Industries in this proceeding to
serve as an expert in the field of organic chemistry.


2.I received a Bachelor of Science degree in Chemistry from the Massachusetts Institute of
Technology (MIT) in 1985, having worked in the laboratory of Professor K. Barry Sharpless. I
worked in the laboratory of Professor David A. Evans at Harvard University and received a
Ph.D. degree in Organic Chemistry in 1991. I undertook postdoctoral studies in the laboratory
of Professor Robert H. Grubbs at the California Institute of Technology from 1991-1993.


3.I was appointed an assistant professor of chemistry at MIT in 1993, and I am currently the
Firrnenich Professor of Chemistry at MIT.


4.I have received a number of awards and recognitions, including the Corey Award of the
American Chemical Society and the Mukaiyama Award of the Society of Synthetic Organic
Chemistry- of Japan, as well as election as a fellow of the American Academy of Arts and
Sciences and the Royal Society of Chemistry.


5.In this report I have been asked to discuss the synthesis of 2,4,5-trichlorophenol (2,4,5-
TCP) and the generation of dioxins during  the synthesis. An outline of a sequence for the
synthesis of 2,4,5-TCP is illustrated in Figure 1. The first process is the chlorination of benzene
to generate 1,2,4,5-tetrachlorobenzene, and the second process is phenol formation by a
substitution reaction to produce 2,4,5-TCP.


Figure 1. Schematic illustration of a method for the synthesis of 2,4,5-TCP from benzene.


H
chlorination
conditions


(substitution
of H by CI) 


phenol-
formation
conditions


(substitution
of CI by OH) 


CI 5	CI


CI 4	2 CI


1 ,2,4,5-tetrachlorobenzene benzene  
2,4,5-trichlorophenol


(2,4,5-TCP)


Ideally, the manufacture of 2,4,5-TCP from benzene would proceed exclusively by the
pathway that is illustrated in Figure 1, with no undesired reactions. In practice, however,
reactions other than the desired reactions do occur. For example, under manufacturing
conditions for the formation of 2,4,5-TCP, 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD),
2,3,7,8-tetrachlorodibenzofuran (2,3,7,8-TCDF), and other polychlorinated dibenzo-p-dioxins
(PCDD's) and polychlorinated dibenzofurans (PCDF's) are produced as contaminants (The
Chemical Scythe).
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6. The first process in the illustrated synthesis of 2,4,5-TCP is the chlorination of benzene to
generate 1,2,4,5-tetrachlorobenzene (Figure 1). In this process, hydrogens on the benzene ring
are replaced with chlorines (Figure 2).


Figure 2. Schematic overview of the chlorination of benzene: Generation of a mixture of
chlorinated benzenes.
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Thus, benzene is first chlorinated to form chlorobenzene, which can then undergo further
chlorination to afford varying amounts of three distinct dichlorobenzenes. A third chlorination
can generate three trichlorobenzenes, and a fourth chlorination can produce three
tetrachlorobenzenes, including 1,2,4,5-tetrachlorobenzene. A fifth chlorination can furnish
1,2,3,4,5-pentachlorobenzene, and a sixth chlorination can provide 1,2,3,4,5,6-
hexachlorobenzene. Thus, in practice, chlorination of benzene does not generate 1,2,4,5-
tetrachlorobenzene exclusively, but instead leads to a mixture of chlorinated benzenes that
differ in the number and/or in the position of the chlorines.


Upon subjection to the phenol-formation conditions for the conversion of 1,2,4,5-
tetrachlorobenzene to 2,4,5-TCP, the highly chlorinated benzenes can be converted to
chlorinated phenols other than 2,4,5-TCP (for a few examples, see Figure 3).
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Figure 3. Schematic illustration of the formation of chlorinated phenols from chlorinated
benzenes.
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These chlorinated phenols, in turn, can combine with other chlorinated phenols to form
dioxins under the phenol-formation conditions, just as 2,4,5-TCP is converted into 2,3,7,8-TCDD
(for a few examples, see Figure 4).
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Figure 4. Schematic illustration of the formation of dioxins from chlorinated phenols.
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Thus, the presence of these undesired chlorinated benzenes from the chlorination reaction
would result in the formation of a variety of dioxins, in addition to 2,3,7,8-TCDD, during the
manufacture of 2,4,5-TCP.


The foregoing is a true and correct statement of my professional opinions concerning this
matter. It called to testify under oath, I would so testify.


I declare under the penalty of perjury that the foregoing is true and correct.


Prof. Gregory C. Fu
May 6, 2010
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1. INTRODUCTION 


1.1 Background 


Loureiro Engineering Associates, Inc. (LEA) has prepared this Completion of Work Report 


(CWR) on behalf of Emhart Industries, Inc. (Emhart), as required by Paragraph 45 of the 


Administrative Settlement Agreement and Order on Consent, CERCLA Docket No.                 


01-2009-0086 (Aug. 11, 2009) (Order).  The Order provides for the performance of a          


Time-Critical Removal Action (TCRA) at the United States Environmental Protection Agency 


(USEPA)-designated Groundwater Action Area of the Centredale Manor Restoration Project 


Superfund Site located in North Providence, Rhode Island (Site).  This CWR has been prepared 


pursuant to the Statement of Work (SOW) attached as Appendix A to the Order.  It is consistent 


with the National Contingency Plan (NCP) (40 C.F.R. Part 300), and meets the requirements of 


40 C.F.R. § 300.165, entitled “OSC Reports.”   


1.2 Site Description 


USEPA defines the Site as consisting of two parcels, 2072 and 2074 Smith Street, encompassing 


approximately 9.7 acres, as well as certain sediments and floodplain areas of the 


Woonasquatucket River (River), from Route 44 (Smith Street) southerly to Allendale Dam and 


further to an area just below Lyman Mill Dam (Battelle, 2005).  The 2072 Smith Street parcel is 


occupied by Brook Village Apartments, an eleven-story apartment building that houses 


approximately 135 elderly residents.  A series of four paved parking lots extend to the south of 


this building.  The area of the parcel surrounding the building and parking lots includes 


landscaped areas and a paved driveway that provides access to Smith Street.  The parcel also 


includes a soil cap (Cap No. 2) located adjacent to the River.  The parcel is bordered to the north 


by Smith Street, to the west by the River, to the east by a drainage ditch (former tailrace), and to 


the south by the 2074 Smith Street parcel.  The location of the Brook Village property is shown 


in Drawing 1-1. 


Centredale Manor Apartments occupies the 2074 Smith Street parcel and consists of an eight-


story apartment building that houses approximately 130 elderly residents.  Two paved parking 


lots are located on this parcel, one to the north and one to the west of the building.  The 


apartment building, parking lots, and associated landscaped areas are located on the northern end 


of the parcel.  The parcel also includes two constructed caps:  Cap No. 1, a soil cap on the 


southern end of the parcel, which is bordered by Allendale Pond to the south, the River to the 


west, and the former tailrace to the east; and Cap No. 3, a permeable protective cap along the 







Title: CWR 
Revision No. 0 


Date: February 2010 
    


G:\Projects\15RP901\CWR\text.doc  1-2 


eastern extent of the parcel that includes a drainage channel and occupies the area of the former 


tailrace.  The property is bordered to the north by the Brook Village Apartments property.  The 


location of the Centredale Manor property is shown in Drawing 1-1. 


1.3 Previous Removal Actions 


Following several preliminary studies and initial removal actions conducted by USEPA and its 


contractors, the Site was placed on the National Priorities List (NPL) in February 2000.  These 


initial removal actions included clearing and grubbing of approximately six acres of the Site, 


collecting over six hundred samples, installing over one mile of cedar and chain-link fence, and 


installing Cap No. 1 over areas of impacted soil and sediment.  Beginning in April 2000, a 


TCRA was implemented by certain potentially responsible parties (PRPs) pursuant to a First 


Unilateral Administrative Order for Removal Action (UAO 1) for the Site.  During this TCRA, 


the PRPs constructed Cap No. 2.  This second cap was installed on the Brook Village parcel 


adjacent to the River (Drawing 1-1). 


In 2001, a Non-Time-Critical Removal Action (NTCRA) was implemented pursuant to a Second 


Administrative Order for Removal Action (UAO 2) for the Site.  The NTCRA included restoring 


Allendale Dam, delineating dioxin-impacted soil and sediment in residential-use areas along the 


eastern embankments of Allendale Pond and Lyman Mill Pond, and excavating certain dioxin-


impacted soil and sediment for off-site disposal. 


Pursuant to a Third Administrative Order on Consent for Removal Action, Cap No. 3 was 


constructed in 2003 and 2004 over soil and sediment within the former tailrace located along the 


eastern boundary of the Site. 


1.4 Rationale and Basis for Time-Critical Removal Action 


The EPA-designated Groundwater Action Area encompasses a portion of the Brook Village 


parking lot that surrounds monitoring well MW-05S, and an adjacent area to the west that 


extends to the eastern embankment of the River.  Soil and groundwater samples taken in the area 


were found to contain dioxins and volatile organic compounds (VOCs) (Drawing 1-1).  Based on 


its Conceptual Site Model (CSM), USEPA has expressed concern that shallow groundwater 


within this area may be an on-going source or migration pathway of dioxins to the River 


(Battelle, 2005). 
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1.5 Time-Critical Removal Action Objective 


As described in the Order, the objective of the TCRA for the Groundwater Action Area is to 


provide overall, long-term protection of human health and the environment.  To meet this 


objective, potentially impacted soil and sediment were excavated to specified lines and grades, 


the area was backfilled, and an impermeable cap was constructed over the Groundwater Action 


Area.  The impermeable cap eliminates infiltration and direct contact with impacted soil and 


sediment that remain in the Groundwater Action Area following excavation.  The TCRA 


addresses USEPA’s concern regarding the Groundwater Action Area. 


1.6 Organization and Summary of the Report Contents 


This report summarizes the activities performed to meet the requirements and objectives of the 


TCRA.  These activities were performed in accordance with the USEPA-approved Work Plan 


(WP) prepared by LEA (2009), and included:  (i) excavating to specified lines and grades and 


disposing off-site potentially impacted soils and sediments; (ii) installing steel sheeting to control 


surface water during construction activities; (iii) backfilling and re-grading the area of 


excavation; (iv) constructing an impermeable cap over the Groundwater Action Area; and (v) 


installing groundwater monitoring points for future sampling.  


The report contains a written chronology and description of the methods and procedures 


undertaken to implement the TCRA, as well as a photodocumentation log of pre-construction 


and post-construction photographs.  The report also describes the types and quantities of 


materials removed and transported for off-site disposal.  It also discusses removal and disposal 


options considered for these materials, and lists the ultimate destination(s) of these materials.   In 


addition, the report describes the “as-built” condition of the cap, including the restored condition 


of the Groundwater Action Area. 


The remaining sections of the report are organized as follows: 


• A description of the general approach to implementing the TCRA is provided in Section 2; 


• A summary of pre-construction activities performed to fulfill the requirements of the SOW 
is provided in Section 3; 


• A description of the construction activities, including the methods, materials, and 
procedures, used to implement the removal action, is provided in Section 4.  The contractors 
who performed the various aspects of the TCRA are identified in this section of the report; 


• A description of the Site inspection performed subsequent to completing the construction 
activities is provided in Section 5; 


• A good faith estimate of the total cost to implement the TCRA is provided in Section 6; and 
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• A statement certifying that the information provided in this CWR is true, accurate, and 
complete is provided in Section 7. 


The attached drawings are used to further explain the TCRA activities completed, and are 


referenced in the text of the report.  Supporting documentation, including laboratory analytical 


results and manifests, is appended to this report.  References follow the text of this report.   
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2. GENERAL APPROACH 


To satisfy the objectives of the TCRA, potentially impacted soil and sediment were excavated to 


specified lines and grades, the area was backfilled, and an impermeable cap was constructed over 


the Groundwater Action Area.  As shown in Drawing 2-1, this area encompasses a portion of the 


Brook Village parking lot and an adjacent area to the west that extends to the eastern 


embankment of the River.  As presented in the WP, the area of the cap is defined by an area of 


hydraulically mounded shallow groundwater. 


Within the limits of the cap, the asphalt from the Brook Village parking lot was removed and 


transported off-site to be recycled.  The underlying soil and sediment within this area were 


excavated to varying depths using a lines and grades approach.  The concrete and soils that were 


excavated to a depth of approximately four feet below grade were temporarily stockpiled on the 


northern portion of the Groundwater Action Area.  These stockpiled materials were used, along 


with imported, clean materials, to backfill areas of deeper excavation, which resulted from the 


removal of potentially impacted soils that were transported off-site for disposal. 


To facilitate excavation of sediment below the elevation of the River bed, a steel sheet piling 


cofferdam was driven approximately 2 feet west of the toe of the River’s east embankment to 


divert surface water away from the embankment and the excavation area.  During the 


construction activities, any surface water or groundwater that was pumped to maintain a dry 


work area was treated using filter bags and activated carbon, and was discharged into the River 


downstream of the construction area.  Upon completing the cap, the steel sheeting was driven 


below the River bed. 


The area excavated between the toe of the River’s east embankment and the cofferdam was 


backfilled with imported, clean rip-rap and stone.  The remaining area of excavation was 


backfilled with the excavated materials stockpiled on-site, and imported, clean 1½-inch gravel.  


The impermeable cap was constructed on top of the imported, clean 1½-inch gravel. 
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3. PRE-CONSTRUCTION ACTIVITIES 


3.1 Introduction 


Pre-construction activities included preparation of the WP, support of USEPA’s on-going 


community relations efforts, abandonment of existing monitoring wells and piezometers, and 


establishment of Site controls, as provided in the WP. 


3.2 Work Plan Preparation 


3.2.1 Overview 


As required by Paragraph 40 of the Order, a WP was prepared and submitted to USEPA.  The 


WP was prepared in accordance with the SOW, attached as Appendix A to the Order.  The WP 


describes all of the activities necessary to meet the requirements and objective of the TCRA.  


The components of the WP include a Site-specific Health and Safety Plan (HASP), Construction 


Quality Control Plan (CQCP), a Community Involvement Plan (CIP), and construction 


specifications. 


3.2.2 Health and Safety Measures 


As required by the Order, a Site-specific HASP was prepared for on-site activities and was 


implemented in completing the TCRA.  The HASP was designed to incorporate all applicable 


Occupational, Safety and Health Administration (OSHA) requirements, including those for 


Hazardous Waste Operations and Emergency Response (HAZWOPER) activities (29 C.F.R. 


§ 1910.120).  The HASP identifies the procedures, personnel responsibilities, and training 


necessary to protect on-site personnel and the general public during completion of the removal 


action.  The HASP was based on and incorporated a Job Hazard Analysis (JHA) that specifically 


identified the potential hazards that could be encountered, provided for an assessment of each 


hazard, and described procedures and measures, including a description of Personal Protective 


Equipment (PPE), to be employed in minimizing the potential harm that may result from such 


hazards.  The procedures and measures that were employed during the TCRA were consistent 


with the HASP. 


The HASP includes a Community Air Monitoring Plan (CAMP).  The CAMP identifies the 


procedures employed to minimize the potential risk associated with fugitive dust and the 


volatilization of VOCs during the implementation of the TCRA.  These procedures included 
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performing real-time air monitoring for VOCs and particulate matter (i.e., dust) along the 


perimeter of the work area, as specified in the CAMP. 


3.2.3 Construction Quality Controls  


A CQCP was included as part of the WP.  The CQCP describes the measures to be implemented 


to ensure that specified materials to be placed and installed at the Site comply with the WP and 


conform to the associated construction specifications.  The construction quality controls and 


measures implemented during the TCRA were consistent with the CQCP, WP, and associated 


construction specifications.  


3.2.4 Community Involvement  


The community involvement support activities that were performed in accordance with the CIP 


included participation by an LEA representative who was knowledgeable about the TCRA 


activities and the Site in general at meetings held by USEPA at the Brook Village and Centredale 


Manor apartment buildings.  In addition, LEA provided general project and technical information 


to USEPA for use at such meetings. 


The TCRA activities encompassed Brook Village Parking Lots D, E, F, and G.  As a result, 


during the implementation of the TCRA, residents of the Brook Village community were not 


able to use their assigned parking spaces within these lots.  Also, the spaces allotted for visitor 


parking within these lots were not available during the removal action.  The residents were 


required to park in either the Centredale Manor north or west parking lots for the duration of the 


TCRA activities.  To assist the affected Brook Village residents and their guests, in accordance 


with the CIP, LEA provided a taxi service that shuttled residents and their guests to and from 


their vehicles parked in one of the Centredale Manor parking lots. 


3.3 Photodocumentation 


Digital photographs of each major TCRA activity were taken to document the Site conditions, 


the activity being performed, and the completed work.  The photographs provide a record of the 


major phases and components of the TCRA, including: (i) cutting and clearing trees and 


vegetation; (ii) installing the cofferdam; (iii) de-watering; (iv) excavating; (v) loading dioxin-


impacted soil and sediment for off-site disposal; (vi) backfilling; (vii) installing the cap; and 


(viii) restoring the Site.  The photographs also document the as-built conditions of the cap.  The 


Photodocumentation Log (Appendix A) should be reviewed together with the description of each 


major TCRA activity to facilitate an understanding of the work performed. 
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3.4 Monitoring Well and Piezometer Abandonment 


Monitoring wells GEC-4, MW-05S, MW-LEA-01, MW-LEA-02, and MW-LEA-03, and 


piezometers P-2 and P-20 extended within or beyond the planned excavation depths ranging 


from approximately 8 to 12 feet below ground.  Pursuant to Appendix 1 of the Department of 


Environmental Management’s Rules and Regulations for Groundwater Quality (RIDEM; 2005), 


these monitoring points were abandoned to minimize the potential for contaminant migration at 


depth. 


The well abandonment procedures entailed the inspection of each well to be abandoned to ensure 


that there were no obstructions that would interfere with the well abandonment process.  A 


polyethylene bailer was found to be deployed within monitoring well GEC-4 and was removed 


from this well.  No other obstructions were identified.  Once all obstructions were removed, the 


screen and casing of monitoring well GEC-4 and piezometer P-20 were pulled manually from the 


ground.  The screen and casing of monitoring wells MW-LEA-01, MW-LEA-02, and           


MW-LEA-03 were pulled from the ground, to the extent possible, by Geosearch, Inc. of 


Fitchburg, Massachusetts (Geosearch) using a hollow-stem auger drill rig.  The well and 


piezometer locations were then over-drilled to the depth at which the well or piezometer was 


installed. 


A cement-bentonite grout was then placed to seal the over-drilled well location using pressure 


grouting techniques.  Grouting was performed with a tremie pipe, starting at the bottom of the 


boring and slowly raising the pipe toward the top of the boring.  The grouting process was 


performed at a rate no faster than the rate at which the grout material filled the boring and 


displaced water from the bored hole.  This process continued until the boring was completely 


filled.  The grout mixture that was used consisted of Portland cement mixed with 5 to 8 percent 


high solids bentonite clay.  A copy of the Well Completion Report filed with RIDEM by 


Geosearch is provided in Appendix B.  


During the well and piezometer abandonment process, soil and groundwater brought to the 


surface were containerized in plastic-lined 55-gallon drums.  Additionally, the well and 


piezometer construction materials were containerized.  The containerized materials were initially 


labeled as “soil drill cuttings,” “groundwater,” or “decommissioned well components,” as 


appropriate, with the date of containerization and the location from which the material was 


derived.  The materials were temporarily staged on-site until they could be loaded with the 


excavated materials for transportation and off-site disposal. 
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3.5 Site Management and Controls 


3.5.1 Condition Survey 


Prior to commencing construction activities at the Site, a condition survey was performed by 


PreSeis, Inc. of Merrimack, New Hampshire.  The purpose of the preconstruction survey was to 


provide the necessary information to restore the surface features upon completing the TCRA 


activities.  This survey consisted of a preconstruction photographic and audio-video digital 


versatile disc (DVD) survey to establish the existing surface conditions of the exterior Site 


improvements in all areas of the Site to be affected by the TCRA activities.  The ground 


photography entailed color videotaping of the surface features in this area, including all concrete 


sidewalk, concrete curbing, reinforced concrete ramp, paved asphalt driveway and parking lot, 


drainage, and landscaped features.  An audio narrative was recorded simultaneously with the 


video coverage.  Prior to audio-video taping, all areas that were to be surveyed were inspected 


visually to document features not readily visible by taping methods.  The supporting 


documentation included hand-written notes and digital still photographs.   


3.5.2 Underground Utility Facilities Clearance 


In accordance with Chapter 39-1.2 of the Rhode Island General Laws, owners of underground 


utility facilities were notified of the planned Site activities using the Rhode Island Dig-Safe 


System.  This notification included a description of all areas where drilling and excavation 


activities were planned, with a request to field-locate all underground utility facilities that may 


conflict with the planned activities.  In addition, a limited geophysical survey was conducted in 


the Groundwater Action Area to identify the location of any subsurface features that may conflict 


with the planned drilling and excavation activities.  This limited survey was performed by Delta 


Geophysics of Catasaqua, Pennsylvania, and included the use of ground penetrating radar (GPR) 


and magnetic locator instrumentation. 


3.5.3 Layout and Survey Control 


In preparing to implement the TCRA, a topographic and as-built survey of the Groundwater 


Action Area was performed by a LEA professional land surveyor licensed by the State of Rhode 


Island.  In addition, the LEA surveyor field-located the area of the cap and the areas and depths 


of excavation using grade stakes.  The layout and survey control were performed using the 


planned components identified in the design drawings.  Upon constructing the impermeable cap, 


the final grade contours of the Groundwater Action Area and the limits of the cap were surveyed.  
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The survey data and information were used to document the as-built conditions at the Site.  


These conditions are illustrated in Drawings 2-1 and 2-2. 


3.5.4 Site Security 


Because the TCRA activities were performed in the area of the Brook Village parking lots, 


temporary fencing was erected to prohibit pedestrian and vehicular traffic from entering the work 


area.  The temporary fencing provided a secure work area and consisted of 6-foot high chain-link 


fence panels that were supported on weighted stands.  The temporary fence was erected along the 


perimeter of the work area to the north and east.  Cap No. 2 bordered the work area to the south, 


and the River bordered the work area to the west. 


During daily construction activities, a section of the fence was removed to allow construction 


equipment, trucks, and workers access to the work area.  At the end of each day, these sections of 


fence were replaced to secure the Site.  Signs were posted at the opening in the fence to indicate 


that access to the construction area was restricted.  Site workers monitored the work area to 


prevent unauthorized access.  At the end of each work day, construction equipment was stored 


within the perimeter of the fence. 


The existing cedar picket fence along the western extent of the Brook Village parking area was 


removed to allow implementation of the TCRA.  This fence was not in a condition that would 


allow re-installation.  Therefore, upon completing construction activities, a new cedar picket 


fence was installed. 


3.5.5 Erosion and Sedimentation Controls 


Prior to the onset of construction activities, erosion and sedimentation controls were established 


in the Groundwater Action Area as needed and in accordance with the Rhode Island Soil Erosion 


and Sediment Control Handbook (RIDEM, 1989).  Erosion and sedimentation controls included 


the use of hay bales to prevent any disturbed and unprotected soil and sediment that could be 


eroded by stormwater run-off from being transported beyond the work area.  Also, soil and 


materials that were excavated and temporarily staged on-site in soil containment bins were 


covered with polyethylene sheeting on a daily basis to eliminate the potential for erosion and 


sedimentation through stormwater runoff, and to eliminate the potential for generation of fugitive 


dust.  The soil containment bins were constructed by draping a polyethylene liner over water-


filled polyethylene barriers enclosed on three sides so that excavated materials could be placed 


on the polyethylene liner and later removed during the loading process for off-site transportation. 
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3.5.6 Clearing 


Once the proposed limits of the cap were staked in the field, brush and trees along the River 


embankment within the footprint of the cap were cleared and removed from the Site.  Clearing 


activities were performed by Stanley Tree Service, Inc. of Forestdale, Rhode Island.  The trees 


that were felled were chipped, along with the shrubs and brush, using traditional clearing and 


chipping machinery.  The chipped material was removed from the Site. 


3.5.7 Decontamination Methods 


A temporary decontamination station was constructed adjacent to the planned area of excavation 


to prevent impacted material from being tracked out of the work area.  The decontamination 


station was constructed using 20-mil polyethylene sheeting, filter fabric, and crushed stone 


placed over an area encompassing approximately 80 square feet (sf).  A sump was installed at 


one corner of the decontamination station to allow wash water to collect and be pumped through 


a construction dewatering water treatment system.   


Construction equipment, including equipment used to excavate impacted soil and sediment, was 


decontaminated over the temporary decontamination station using dry and wet decontamination 


methods.  Solids collected in the area of the decontamination station were placed in dump trailers 


along with the excavated material to be transported for off-site disposal. 


3.5.8 Water Treatment 


Surface water and groundwater pumped to maintain a dry work area during construction 


activities were treated through a construction dewatering water treatment system.  The treatment 


system consisted of two weir tanks; filter bag housing containing a total of six 25-micron 


sediment filter bags; and two 5,000-pound (lb) granular activated carbon (GAC) vessels, placed 


in parallel.  This treatment system was designed to remove suspended material and turbidity in 


the water pumped at a rate of approximately 400 gallons per minute (gpm).  A schematic of the 


water treatment system is provided in Figure 3-1.   


Following RIDEM’s approval, the treated water was discharged into the River downstream of 


the work area.  On the days that discharges were made, the treated water was sampled to measure 


turbidity of the water at the discharge point.  The recorded turbidity measurements were 


compared to a discharge limit of 12.45 Nephelometric Turbidity Units (NTUs) to assess the 


effectiveness of the treatment system.  A copy of the water quality discharge record that contains 
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the field-measured turbidity data is provided in Appendix C.  The highest turbidity value 


measured in the field was 9.63 NTUs. 


Upon completing dewatering activities, the weir tanks were cleaned and emptied by pumping the 


water and residual sediment from the tank through the particulate filter bags and GAC.  The 


sediment that was mechanically filtered from the water was placed in dump trailers along with 


the GAC and excavated material, and was transported off-site for proper disposal. 


3.5.9 Traffic Control 


Traffic was controlled in accordance with the traffic plan provided in the WP.  Construction 


traffic entered the Site property via the Brook Village entrance from the south-bound lane of 


Route 44 (Smith Street).  Trucks loaded with excavated material exited the Site property by 


turning left onto Route 44 (Smith Street) North.  The traffic control measures implemented 


during the TCRA incorporated a police detail provided by the Town of North Providence Police 


Department and stationed at the Brook Village entrance to the Site property. 
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4. SUMMARY OF CONSTRUCTION ACTIVITIES 


4.1 Overview 


LEA’s wholly-owned subsidiary, Loureiro Contractors, Inc. (LCI), performed the TCRA 


construction activities.  These activities were completed with heavy equipment consisting 


primarily of an excavator and front-end loader.  Tri-axle dump trucks were used to deliver clean, 


earthen materials to the Site for backfill and restoration of the work area. 


The TCRA waste disposal activities were coordinated through LEA’s wholly-owned subsidiary, 


WorkWaste, LLC.  Trailer dump trucks were primarily used to transport soil and sediment for 


off-site disposal.  A summary description of the TCRA construction and waste disposal activities 


is presented in this section. 


4.2 Chronology of Construction Activities 


Once Site management controls were established, TCRA activities were conducted.  As planned, 


the general sequence of construction activities was as follows: 


• demolition 


• surface water management and dewatering 


• excavation 


• off-site disposal 


• backfilling 


• groundwater monitoring point installation 


• subgrade preparation for liner system 


• piezometer installation 


• engineered, impermeable liner system installation 


• Site restoration 


A description of these activities is provided in the following sections. 


4.2.1 Demolition Activities 


Demolition occurred in the planned area of the cap to provide material staging areas and 


construction vehicle access through the work area.  These activities included the removal of 


existing concrete curbing and reinforced concrete ramps, which were broken into manageable 
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pieces and temporarily staged on-site for use as backfill.  Also, these activities included the 


removal of soil within the landscaped islands of the parking lots, which was temporarily staged 


on-site for use as backfill. 


Underground utility facilities, including the electrical lighting and sprinkler systems, were 


disconnected, de-energized, and locked-out/tagged-out.  Under the direction of LCI, the 


contractor who maintains the Brook Village sprinkler system, M&M Sprinkler Systems, Inc. of 


Needham Heights, Massachusetts (M&M), disconnected the portion of the system within the 


construction area, and temporarily modified the remaining part of the sprinkler system to provide 


irrigation to the other areas of the Site.  Also, under the direction of LCI, Leddy Electric of 


Greenville, Rhode Island (Leddy) disconnected, de-energized, and locked-out/tagged-out the 


electrical lighting system for the Brook Village parking lot.  The parking lot light pole was then 


taken down and the light pole base was removed during excavation activities.  A temporary light 


was installed on an existing light pole located east of the work area and driveway.  The power to 


this temporary pole was provided by tapping into the nearest light pole on the Centredale Manor 


property. 


The existing asphalt surface in the work area was maintained as long as possible to minimize the 


potential for generating fugitive dust and contaminant dispersion.  Asphalt that was cut and 


removed was recycled off-site at All States Materials Group’s Johnston Asphalt, LLC facility 


located in Johnson, Rhode Island. 


4.2.2 Surface Water Management and Dewatering Activities  


An interlocking steel sheet piling cofferdam system was installed within the River to divert 


surface water away from the work area and to minimize the potential for flooding during the 


excavation of sediment beneath the River bed and soil along the embankment.  This system was 


installed by G. Donaldson Construction of Cumberland, Rhode Island under the direct 


supervision of LCI personnel.  The cofferdam system was installed so that the sheets extended 


approximately 22 feet beneath the River bed, to an elevation of approximately 71 feet above 


mean sea level (amsl).  The tops of the sheets extended approximately 8 feet above the bed of the 


River to an elevation of approximately 101 feet amsl.  The steel sheets were installed adjacent to 


the work area, over an approximate 150-foot reach of the River embankment.  At the upstream 


and downstream ends of the cofferdam, the sheets were angled up into the slope of the 


embankment.  The location of the cofferdam is shown in Drawing 2-1.   


The cofferdam diverted surface water away from the work area allowing any remaining water 


within the work area to be pumped using four submersible pumps placed within temporary stone-
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filled sumps.  Thus, the sediment and soil within the work area was then excavated under dry 


conditions.  Following the placement of backfill and the cap cover materials, the steel sheets 


were driven below the River bed to an elevation of approximately 92.8± feet amsl.  The tops of 


the steel sheets were then covered with rip rap.   


4.2.3 Excavation Activities 


The TCRA incorporated the excavation of soil and sediment using a lines and grades approach.  


Soil and sediment were excavated to the lines and grades approved by the USEPA On-Scene 


Coordinator (OSC), as shown in Drawings 2-1 and 2-2.  As specified in the WP, dust from the 


excavation and construction activities was controlled using water or a super absorbent polymer. 


The concrete and soil excavated to a depth of approximately 4 fbg was temporarily stockpiled in 


the soil containment bins placed in the northern portion of the work area.  These stockpiled 


materials were used to backfill areas of deeper excavation from which impacted soils were 


removed and transported off-site for thermal treatment at the Bennett Environmental Inc. facility 


located in Saint-Ambroise, Quebec, Canada (Bennett).  The excavated soil and River sediment to 


be transported to Bennett were temporarily stockpiled within soil containment bins placed in the 


southern portion of the work area, prior to loading into dump trailers for off-site disposal. 


4.2.4 Off-Site Disposal 


The materials that were excavated for off-site disposal were transported to Bennett in accordance 


with the Transportation and Disposal Plan (T&DP) in the WP.  These materials included 


potentially impacted soil, sediment, and miscellaneous debris having a combined weight of 


2,286.49 tons.  Copies of the Certificates of Destruction provided by Bennett, summary tables 


listing each load transported to the Bennett facility, and copies of the Hazardous Waste 


Manifests are provided in Appendix D.  Copies of the export and import permits and supporting 


laboratory analytical reports for samples analyzed by Bennett also are included.  Also, 


correspondence dated October 22, 2009, which clarifies the temporary EPA identification 


number for the Site and the waste shipments made under the Hazardous Waste Manifests 


completed for the TCRA, is provided in Appendix D. 


4.2.5 Backfilling 


The volume of concrete and soil that was temporarily staged on-site and later used as backfill 


was insufficient to fill the excavation to the designed subgrades of the cap.  Therefore, bank-run 


gravel was imported from Patriot Hauling Company, Inc. located in Johnston, Rhode Island 
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(Patriot) to meet the specified subgrade elevations.  Prior to importing this material, laboratory 


analytical results of the bank-run gravel were obtained to ensure that the material provided was 


from a clean source.  In accordance with the WP, this material was analyzed for the presence of 


petroleum (extractable total petroleum hydrocarbons), VOCs, polychlorinated biphenyls (PCBs), 


pesticides, herbicides, semi-volatile organic compounds (SVOCs), and select metals (Resource 


Conservation and Recovery Act (RCRA)-8 metals, consisting of arsenic, barium, cadmium, 


chromium, lead, mercury, selenium, and silver) to ensure that there were no concentrations of 


these constituents exceeding RIDEM standards.  The laboratory analytical reports for the 


samples obtained are provided in Appendix E.  Based on the results provided in these reports, the 


bank-run gravel did not contain any constituents at concentrations exceeding RIDEM standards; 


therefore, it was assessed to be clean. 


To support the future use of the Groundwater Action Area as a parking lot, backfill materials 


were placed in 18-inch lifts and were compacted with a vibrating trench roller or reversible plate 


compactor capable of providing a minimum of 10,000 lbs of compaction. 


4.2.6 Groundwater Monitoring Well Installation 


Prior to placing rip rap over the steel sheets driven below the elevation of the River bed, two 


monitoring wells were installed:  One monitoring well was installed upstream of the cap, and the 


other at the downstream extent of the cap.  The locations of the monitoring wells are shown in 


Drawing 2-1.  The monitoring wells were designed and installed so that they are screened within 


the groundwater-to-surface water interaction zone.   


Each monitoring well was constructed of two-inch diameter polyvinyl chloride (PVC) screen and 


riser (Drawing 2-2).  The screen section of each well consists of a two-foot section of 0.012-slot, 


pre-packed screen.  The screen was thread-coupled to a cap at the bottom of the screen, placed at 


an elevation of approximately 89 feet amsl.  The PVC riser of each groundwater monitoring well 


was thread-coupled to the screen and placed along the embankment, as shown in Drawing 2-2.  


Each point was completed with an expandable, locking cap within a 3-foot x 3-foot protective 


vault set flush with the ground surface.  Clean, imported ¾-inch stone was placed in the area 


surrounding the screen and riser of each monitoring well.  Protective rip rap was placed over the 


¾-inch stone.  The ¾-inch stone and rip rap were obtained from a virgin quarry operated by 


Patriot.  Also, some additional rip rap was obtained from Material Sand and Stone Corp. of 


North Smithfield, Rhode Island.  Visual inspection of these materials was made by an LEA 


representative prior to using the materials at the Site.  Based on this inspection, the materials 


were found to be acceptable. 
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4.2.7 Subgrade Preparation for Liner System 


Once the excavation was backfilled to the design elevations, the surface of the bank-run gravel 


was fine graded, visually inspected, and compacted.  The surface of the bank-run gravel was 


inspected to ensure that no debris or rocks existed in the top few inches of the gravel that might 


pose a risk to the integrity of the impermeable high-density polyethylene (HDPE) liner.  A layer 


of non-woven geotextile fabric was placed on the subgrade prior to installing the impermeable 


liner to further ensure that the integrity of the HDPE liner was not compromised. 


4.2.8 Engineered Cap 


4.2.8.1 Cap Components 


The engineered cap consists of a geosynthetic HDPE liner; manufactured drainage layer system; 


uniaxial geonet; lightweight, expandable, HDPE cellular confinement system (geocell) for slope 


stabilization; and two-foot thick cover material layer consisting of bank-run gravel or stone and 


either a layer of filter fabric and topsoil (loam), rip rap, or processed stone and pavement, as 


necessary to match the surrounding areas. 


4.2.8.2 Filter Fabric and Geosynthetic Membrane Liner 


A non-woven geotextile fabric was placed on the subgrade to protect the impermeable, HDPE 


liner.  The impermeable liner consists of a 60-mil HDPE textured liner and was seamed in-place 


by New England Liner Systems, Inc. of Bristol, Connecticut.  The liner was designed to 


eliminate the infiltration of water and to have an overall effective permeability of 1x10-7 


centimeters per second (cm/s).  Integrity testing of the liner and seams was performed in 


accordance with the Construction Specifications in the WP.  The HDPE liner product certificate 


and the integrity testing results are included in Appendix F. 


4.2.8.3 Drainage Layer 


An engineered drainage system was installed to move stormwater that infiltrates the surface 


material above the impermeable liner towards the River.  The drainage layer material consists of 


a geocomposite heat-laminated on both sides with a non-woven needlepunched geotextile, as 


presented in the Construction Specifications provided in the WP.  The drainage layer was 


designed to perform a drainage function under a range of anticipated loads, gradients, and 


boundary conditions.  The drainage layer was sown in place to make a continuous layer above 


the liner.  The product certificate for this drainage layer is provided in Appendix G. 
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4.2.8.4 Uniaxial Geonet 


A geosynthetic consisting of integrally connected parallel sets of ribs was installed over the 


drainage layer that overlays the River embankment.  This uniaxial geonet was designed to 


provide slope stabilization.   


4.2.8.5 Geocell 


A six-inch high cellular confinement system (geocell) was placed upon the uniaxial geonet.  The 


geocell, composed of HDPE strips connected by a series of offset, full-depth welds to form a 


three-dimensional honeycomb system, was threaded together with tendons, in accordance with 


the Construction Specifications in the WP.  The geocell layer was installed to run-out along the 


plateau east of the River embankment to hold the stone in place along the sloped embankment.  


Along the embankment, the polyethylene cells were filled and covered with approximately six 


inches of ¾-inch stone.  Along the area east of the embankment, the polyethylene cells were 


filled with bank-run gravel that was screened to remove stones greater than 4 inches in diameter. 


4.2.8.6 Cover Material and Finished Subgrade 


The earth materials that comprise the cover constructed over the impermeable cap include bank-


run gravel, stone, rip rap, and topsoil (loam).  These materials were obtained from Patriot.  Bank-


run gravel, screened to remove stones greater than 4 inches in diameter, was placed directly 


above the geosynthetic materials.  The thickness of the bank-run gravel varies depending upon 


the area of the cap.  In landscaped areas, the bank-run gravel is approximately 18 inches thick 


and is overlain by approximately 6 inches of topsoil (loam), thereby creating two feet of cover 


material.  In paved areas, the bank-run gravel is approximately 15 inches thick and is overlain by 


approximately 6 inches of processed stone and three inches of a paved bituminous asphalt 


concrete surface. 


Independent Materials Testing Laboratories, Inc. of Plainville, Connecticut (IMTL) performed a 


sieve analysis of the bank-run gravel.  The results of the sieve analyses are provided in Appendix 


H.  Upon placement, the bank-run gravel was graded and compacted in accordance with the 


construction specifications in the WP. 


Along the edge of the River embankment, approximately 6 inches of ¾-inch stone was placed 


over the geocell system.  A minimum of 12 inches of rip rap was placed above the stone-filled 


geocell system; in some locations the layer of rip rap was greater than 12 inches to re-establish 


the pre-construction elevations of the riverbank. 
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From its base, the components of the cap include: 


• a non-woven geotextile filter fabric; 


• a 60-mil thick, textured, HDPE liner; 


• a geosynthetic drainage net; 


• along the River embankment, a six-inch high polyethylene cellular confinement system, 


placed upon a uniaxial geonet; 


• two feet of clean backfill materials consisting of the following materials:  rip rap, for the 


area of excavation beneath the River bed; ¾-inch stone placed within the polyethylene 


cellular confinement system/rip rap for the area along the embankment; gravel/loam and 


seed for the plateau between the embankment and the parking lot; and gravel/process 


stone/asphalt for the parking lot area; and  


• run-on and run-off controls comprised of asphalt parking lot area leak-offs. 


The components of the cap are illustrated in the cross sections provided in Drawings 2-1 and 2-2. 


4.2.9 Piezometer Installation 


Prior to placing the impermeable liner and cover materials, three piezometers were installed 


within the area of the hydraulic mound to replace piezometers P2 and P20, and monitoring well 


MW-05S, which were removed or abandoned prior to the onset of construction activities, as 


discussed above.  The piezometers, designated as PZ-LEA-01, PZ-LEA-02, and PZ-LEA-03, are 


located as shown in Drawing 1-1.  The piezometers were installed by Geosearch and were 


constructed using 1.5-inch diameter PVC screen and casing.   


The screen section of each piezometer consists of a 10-foot section of 0.010-slot, pre-packed 


screen.  The screen was thread-coupled to a cap at the bottom of the screen, placed at an 


elevation of approximately 87 feet amsl.  The PVC riser of each piezometer was thread-coupled 


to the screen.  The piezometers were constructed in a manner that the screened interval intersects 


the water table.  Each piezometer was completed with an expandable, locking cap within an 8-


inch diameter protective cover set flush with the ground surface. 


4.2.10 Site Restoration 


4.2.10.1 Final Grades 


With one exception, the Groundwater Action Area was restored to return the parking lots and 


surrounding landscaped areas to the lines and grades that existed prior to the commencement of 
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construction activities.  At the request of USEPA, the southern-most parking lot was raised to 


eliminate ponding in the southwest corner of the lot.  The western portion, and in particular the 


southwest corner, of this parking lot was raised by placing additional asphalt sub-base material.  


The as-built conditions of the restored Groundwater Action Area, including the ground surface 


elevations of this area of the Site, are shown in Drawing 2-1. 


4.2.10.2 Slope Protection 


As indicated above, the slope of the River embankment is protected with ¾-inch stone and rip 


rap.  The rip rap was imported from Patriot and Material Sand and Stone Corporation of North 


Smithfield, Rhode Island.  As the rip rap was placed along the embankment with the excavator, it 


was locked in place with the rip rap at the toe of the slope. 


4.2.10.3 Parking Lot Restoration 


The asphalt sub-base and asphalt pavement was restored to match the existing sub-base and 


materials that abut the area of the cap.  The results of the sieve analyses performed on the sub-


base material are provided in Appendix H.  As the sub-base material was placed, IMTL 


performed compaction testing in accordance with the Construction Specifications in the WP.  


The soil compaction testing results are included in Appendix I.  These results indicate that the 


asphalt sub-base material meets the requirements of the Construction Specifications. 


The asphalt pavement placed atop the sub-base is comprised of approximately 1.5 inches of 


binder material overlain by approximately 1.5 inches of wearing-course material.  The asphalt 


pavement was obtained from All States Materials Group’s Johnston Asphalt, LLC facility.  The 


parking lot areas were paved by the All States Materials Group, which provided the pavement 


line stripping to match the condition of the parking lots prior to the implementation of 


construction activities. 


The concrete curbs were restored to match the performance criteria of the sections of concrete 


curb removed prior to the onset of TCRA activities.  The concrete curbs were restored by 


Specialty Construction Corp. of Bloomfield, Connecticut, under the direct supervision of LCI 


personnel.  The restored sections of concrete curb consist of approximately 18 inches of poured-


in-place concrete and approximately 6 inches of extruded concrete. 


4.2.10.4 Loam and Seed 


In the landscaped areas, approximately 6 inches of topsoil (loam) was placed over the bank-run 


gravel, and these areas were seeded with a winter seed mixture.  During the spring of 2010, the 
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landscaped areas will be amended with a fertilizer hydroseed mixture, including a blend of 


fescue, Kentucky bluegrass, and perennial ryegrass. 


4.2.10.5 Utilities 


During the placement of the cap cover materials, Leddy restored the underground electric utility 


lines that service the parking lot light fixtures.  The locations at which the electric lines are 


spliced are shown in Drawing 2-1.  Subsequent to placing the topsoil (loam) in the landscaped 


areas, M&M re-installed the sections of the underground sprinkler system that were removed 


prior to the onset of construction activities.   


4.2.10.6 Fence 


The cedar picket fence that was located along the western and southern extent of the Brook 


Village parking lots was replaced with a new cedar picket fence.  The new fence was installed by 


Cosco Fencing & Guardrail of Woonsocket, Rhode Island, under the direct supervision of LCI. 


4.2.11 As-Built Condition Survey 


A LEA professional land surveyor licensed by the State of Rhode Island surveyed the as-built 


conditions of the impermeable cap and restored Groundwater Action Area.  This survey included 


the locations and final grade (ground surface) elevations of the parking lots and surrounding 


concrete curb and landscaped areas.  This survey also included the locations and top-of-riser 


elevations of the monitoring wells and piezometers installed in the Groundwater Action Area. 
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5. SITE INSPECTION 


On November 12, 2009, a Site inspection was performed by the USEPA OSC and 


representatives of Brook Village Apartments, and the LEA/LCI project team.  This inspection 


was performed to identify final actions that may be necessary in closing out the field work 


performed pursuant to the Order.  Based on this inspection, a “punch-list” was prepared of final 


tasks required to be completed.  This “punch-list” of tasks was limited to the following action 


item: 


• Turf Establishment:  The topsoil (loam) was seeded with a winter seed mixture.  However, 
the loam was seeded after the 2009 growing season.  As a result, grass in the landscaped 
areas has not been fully established.  During the spring of 2010, the landscaped areas will be 
seeded, as necessary, utilizing a hydroseed and fertilizer mixture.  The seed mixture to be 
applied will include a blend of Fescue, Kentucky bluegrass and perennial ryegrass. 


A final inspection of the Groundwater Action Area will be performed once grass is fully 


established in these areas.  
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6. COSTS FOR PERFORMING THE TIME CRITICAL REMOVAL ACTION 


6.1 Overview 


The total estimated cost of implementing the TCRA is approximately $3,005,000, which 


includes the cost to prepare this CWR.  A description of the costs for the engineering design, 


construction, and waste management components of the TCRA are provided in this section. 


6.2 Pre-Construction  


The pre-construction components of the TCRA included the engineering design and preparation 


of the WP.  As presented in Section 3 of this CWR, a Site-specific HASP, CAMP, CQCP, and 


CIP were prepared as part of the WP.  Construction specifications also were prepared as part of 


the WP.  The other pre-construction components of the TCRA included community support 


activities and abandonment of five monitoring wells and two piezometers.  The cost for pre-


construction activities totaled approximately $15,000. 


6.3 Construction Activities 


The cost for construction activities includes the cost for mobilizing/demobilizing, implementing 


Site controls, abandoning wells and piezometers, installing the steel sheeting cofferdam, 


excavating and loading impacted soil and sediment for off-site disposal, backfilling the area of 


excavation, constructing the impermeable cap, installing wells and piezometers, and restoring the 


disturbed areas of the Site.  The total estimated cost for these items is approximately $990,000.  


Final Site restoration activities are to be completed during the spring of 2010.  The cost for these 


activities is included in the total estimated cost. 


6.4 Waste Management 


The cost for waste management activities includes the cost for transportation of excavated soil, 


sediment, and miscellaneous debris, and incineration of these materials at Bennett.  The total 


T&D cost is approximately $2,000,000. 


6.5 Summary 


The costs incurred in implementing the TCRA include pre-construction, construction, and waste 


management activities.  An itemization and summary of the costs incurred by item is provided, 


as follows: 
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TCRA Activity Approximate Cost 


Pre-Construction Activities $15,000 


Construction Activities $990,000 


Waste Management Activities $2,000,000 


Total Through February 28, 2010 $3,005,000 


Through February 28, 2010, the total estimated cost of implementing the TCRA is approximately 


$3,005,000. 







7. CERTIFICATION STATEMENT 
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"Under penallY of law, I certify that to the best of my knowledge, after appropriate inquiries of 


all relevant persons involved in the preparation oj [he report, the in/ormation submitted is true, 


accurate, and complete. I am aware thaI there are significant penalties for submitting false 


in/ormation, 'nc/uding the possibility of fine and imprisonment for knowing violations. " 


leffre 1. Loureiro, P.E. , LEP 
Project Coordinator 


G :lProjects\ 15 RP90 I ICWRltcxLdoc 7·1 







Title: CWR 
Revision No. 0 


Date: February 2010 


  
G:\Projects\15RP901\CWR\text.doc 
 


REFERENCES 


29 C.F.R § 1910.120.  Hazardous Waste Operations and Emergency Response. 


40 C.F.R. Part 300.  National Oil and Hazardous Substances Pollution Contingency Plan. 


Battelle, 2005.  Interim Final Remedial Investigation Report.  Prepared for the United States 
Environmental Protection Agency - Region 1 and the United States Army Corps of 
Engineers New England District.  June 30. 


Loureiro Engineering Associates, Inc.  Work Plan – Time-Critical Removal Action – Shallow 
Groundwater Remedy - Groundwater Action Area, Centredale Manor Restoration Project 
Superfund Site, North Providence, Rhode Island 02911.  Unpublished work plan prepared in 
connection with implementation of Administrative Settlement Agreement and Order on 
Consent, CERCLA Docket No. 01-2009-0086 (Aug. 11, 2009), Sept. 10, 2009.  


Rhode Island Department of Environmental Management, 1989.  Rhode Island Soil Erosion and 
Sediment Control Handbook. Providence, Rhode Island; U.S. Department of Agriculture 
Soil Conservation Service and Rhode Island State Conservation Committee. 


Rhode Island Department of Environmental Management, 2005.  Rules and Regulations for 
Groundwater Quality.  Office of Water Resources.  Providence, Rhode Island.  March 2005. 


Rhode Island General Laws, Chapter 39-1.2. 







 
 
 
 
 
 
 
 


 
 
 
 


FIGURE







'., 


SAFETY T 


18,000 18,000 


PULL TO OPEN \ \ \ 


GALLON GALLON / WEIR WEIR 


~ PUM;l c .. ... 0 BAG 
TANK TANK FILTER 


UNIT VALVE RELEASE 
~:RANSFER ~ ® VALVE "-PUMP CD 


= 


..... 0 ® 
:i. 


RELEASE "'-'" 
VALVE .. ..Jr<:p .. MD 


RELEASE RELEASE 


/ '''"''' VA~ 


VALVE 


® 


CARBON 
FILTER 


CARBON 
FILTER 


o 
~ 


VALVE 


~ 
VALVE 


® 


1. FLOW RATE THROUGH THE TREATMENT TRAIN WILL BE AS I.IUCH AS APPPROXlI.IATELY 350 GALLONS PER MINUTE DEPENDING UPON PRESSURE 
AND HEAD DUE TO THE PARTICULATE FILTERS. DISCHARGE MONITORING FOR TURBIDITY f"R01.I THE TREATMENT TRAIN WILL BE PERF"ORMEO DAILY 
DURING WATER DISCHARGE. 


2. BAG FILTER UNIT HOUSE (6) 25-MICRON PARTICULATE FlLTERS. 


3. EACH CARBON FlLTER CONSISTS OF" 2,000 LBS OF GRANULLAR ACTIVATED CARBON CONTAINED IN A 5.000 GALLON VESSEL. 


BAG fll IER CHANGE OUT PROCEDURE 


1. SHUT 00'M'l PUMP (CONTROL AT AUTO BOX) 


2. CLOSE VAlVES A. S. C. D, E IN ORDER. 


3. CRAO</OPEN RELEASE VALVE 1,2,3,4. ALLOW SYSTEM TO DRAIN. PULL UPON T SAfETY LATCH. PULL BACK ON LEVER TO OPEN HOUSING . 
• CAUTION. WATCH PRESSURE VALVE C SAG FILTER LEVER WHEN OPENING. 


4. CHANGE OUT FILTERS. 


5. ClOSE RELEASE VALVES 1. 2, ANO 4; LEAVE R£LEASE VALVE 3 OPEN. 


6. OPEN VALVES A, B, C, 0, E IN ORDER. 


7. START PUMP. 


8. CLOSE RELEASE VALVE 3 ONCE AIR IS REMOVED fROM SYSTYEM. 


DISCHARGE 
TO RIVER 


WAlER lREATMENT SYSlEM 


15RP901 FIGURE 3-1 


, 
" 
" 
~ , 







 
 
 
 
 
 
 


 
 
 
 


DRAWINGS























 
 
 
 
 
 
 
 
 
 
 


APPENDIX A 
 


PHOTODOCUMENTATION LOG 







Title: CWR 
Revision No. 0 


Date: February 2010 
Photodocumentation Log 


Centredale Manor Restoration Project Superfund Site 
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North Providence, Rhode Island 
 


 


 


Date Viewpoint View Direction Description 


7/2/2009 
Brook Village 
Parking Lot 


Southwest 
Ponding water at the southwest corner of 


the parking lot 
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Date Viewpoint View Direction Description 


7/2/2009 
Brook Village 
Facing River 


South - Southwest Cedar picket fence west of the parking lot 
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Date Viewpoint View Direction Description 


7/2/2009 
Woonasquatucket 


River Embankment 
South 


Rip rap along the east embankment of the 
river 
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Date Viewpoint View Direction Description 


8/17/2009 
Brook Village 


Driveway 
Southwest Fencing erected prior to the excavation 
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Date Viewpoint View Direction Description 


8/17/2009 
Brook Village 
Parking Lot 


West 
Concrete ramp and curb at western extent 


of parking lot 
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Date Viewpoint View Direction Description 


8/17/2009 
Area west of Cap 


No. 2 
North 


Plateau between the river and fence line; 
Brook Village building in background 
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Date Viewpoint View Direction Description 


8/17/2009 
Brook Village 


Parking Lot Area 
North 


Concrete ramp at western extent of parking 
lot 
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Date Viewpoint View Direction Description 


8/17/2009 
Brook Village 
Parking Lot 


West 
Concrete ramp at western extent of parking 


lot 
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Date Viewpoint View Direction Description 


8/17/2009 
Brook Village 
Parking Lot 


Southwest Parking lot leak-off 







Title: CWR 
Revision No. 0 


Date: February 2010 
Photodocumentation Log 


Centredale Manor Restoration Project Superfund Site 
Groundwater Action Area - Shallow Groundwater Remedy 


North Providence, Rhode Island 
 


 


 


Date Viewpoint View Direction Description 


8/17/2009 
Brook Village 
Parking Lot 


South 
Portion of the parking lot to be excavated; 


Centredale Manor building in the 
background 
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Date Viewpoint View Direction Description 


8/17/2009 
Brook Village 


Driveway 
West 


Safety warning posted on the temporary 
chain-link fence  







Title: CWR 
Revision No. 0 


Date: February 2010 
Photodocumentation Log 


Centredale Manor Restoration Project Superfund Site 
Groundwater Action Area - Shallow Groundwater Remedy 


North Providence, Rhode Island 
 


 


 


Date Viewpoint View Direction Description 


8/17/2009 
Brook Village 


Driveway 
West 


Temporary chain-link fence erected prior 
to excavation 
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Date Viewpoint View Direction Description 


8/18/2009 
Brook Village 
Parking Lot 


West-Southwest Tree clearing prior to excavation 
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Date Viewpoint View Direction Description 


8/18/2009 
Brook Village 
Parking Lot 


South 
Tree clearing and mulching equipment 


used prior to excavation 
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Date Viewpoint View Direction Description 


8/18/2009 
Brook Village 
Parking Lot 


North LCI water truck used for dust suppression 
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Date Viewpoint View Direction Description 


8/18/2009 
Brook Village 
Parking Lot 


South Tree clearing activities prior to excavation 
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Date Viewpoint View Direction Description 


8/19/2009 
Brook Village 
Parking Lot 


South-Southwest 
Cleared area of embankment east of the 


river 
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Groundwater Action Area - Shallow Groundwater Remedy 


North Providence, Rhode Island 
 


 


 


Date Viewpoint View Direction Description 


8/19/2009 
Brook Village 


Parking Lot Area 
North 


Cleared area of embankment east of the 
river 
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Date Viewpoint View Direction Description 


9/1/2009 
Brook Village 
Parking Lot 


South 
Soil stockpile bin constructed along the 


southern portion of the parking lot 
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Date Viewpoint View Direction Description 


8/24/2009 East Embankment North 
Installation of a steel sheeting cofferdam 
along the east embankment of the River 
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Date Viewpoint View Direction Description 


8/26/2009 East Embankment Northwest 
Installation of a steel sheeting cofferdam 
along the east embankment of the River 
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Date Viewpoint View Direction Description 


8/26/2009 Area of Cap No. 2 Northwest 
Installation of the cofferdam along the east 


embankment of the River 
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Date Viewpoint View Direction Description 


8/26/2009 East Embankment Northwest 
Installation of the cofferdam along the east 


embankment of the River 
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Date Viewpoint View Direction Description 


8/26/2009 East Embankment South 
Installation of the cofferdam along the east 


embankment of the River 
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Date Viewpoint View Direction Description 


8/31/2009 East Embankment North 
Installed steel sheeting cofferdam along 


the east embankment of the River 
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Groundwater Action Area - Shallow Groundwater Remedy 


North Providence, Rhode Island 
 


 


 


Date Viewpoint View Direction Description 


8/31/2009 East Embankment South 
Installed steel sheeting cofferdam along 


the east embankment of the River 
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Date Viewpoint View Direction Description 
9/2/2009 East Embankment South Dewatering  
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Date Viewpoint View Direction Description 


9/8/2009 
Brook Village 


Apartment Building 
Southwest 


Weir tanks located along the river 
embankment 
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Date Viewpoint View Direction Description 
9/9/2009 East Embankment Southwest Dewatering  
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Date Viewpoint View Direction Description 


10/9/2009 
Brook Village 


Apartment Building 
South Removal of Parking Lot Asphalt Surface  
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Date Viewpoint View Direction Description 
10/13/2009 Weir Tank North Decontamination of  weir tank 
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Date Viewpoint View Direction Description 


10/14/2009 East Embankment Southwest Driving steel sheets below bed of River 
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Date Viewpoint View Direction Description 


9/4/2009 
Brook Village 
Parking Lot 


West-Southwest Soil stockpile bin 
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Date Viewpoint View Direction Description 


9/3/2009 
Brook Village 
Parking Lot 


Northwest 
Soil stockpile bin (soil to be used as 


backfill material) 
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Date Viewpoint View Direction Description 


9/22/2009 
Brook Village 
Parking Lot 


South Decontaminating backhoe bucket 
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Date Viewpoint View Direction Description 


9/8/2009 Cap No. 2 North Decontamination pad 
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Date Viewpoint View Direction Description 
9/22/2009 Weir Tank Southeast Decontaminating backhoe 
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Date Viewpoint View Direction Description 


9/4/2009 
Brook Village 


Apartment Building 
South Applying dust controls 
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Date Viewpoint View Direction Description 


9/3/2009 
Brook Village 
Parking Lot 


South Hay bales located east of the excavation 
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Date Viewpoint View Direction Description 


9/3/2009 
Brook Village 


Apartment Building 
South 


Soil stockpile bin (soil to be transported 
off-site) 
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Date Viewpoint View Direction Description 


9/4/2009 
Brook Village 
Parking Lot 


West 
Hydraulic sweeper used for cleaning and 


dust suppression 
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Date Viewpoint View Direction Description 


9/4/2009 
Brook Village 
Parking Lot 


South 
Excavation along the eastern embankment 


of the River 
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Date Viewpoint View Direction Description 


9/9/2009 
Brook Village 


Apartment Building 
South Aerial view of the excavation area 
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Date Viewpoint View Direction Description 


9/8/2009 
Brook Village 
Parking Lot 


South Soil stockpile bin 
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Date Viewpoint View Direction Description 
9/8/2009 East Embankment North Excavation near the steel cofferdam 
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Date Viewpoint View Direction Description 


9/17/2009 
Brook Village 


Apartment Building 
South 


Aerial view of the excavation activities 
adjacent to the River 
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Date Viewpoint View Direction Description 


9/11/2009 
Brook Village 


Apartment Building 
South 


Aerial view of the excavation activities 
adjacent to the River 
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Date Viewpoint View Direction Description 


9/15/2009 
Brook Village 


Apartment Building 
South 


Aerial view of the excavation area adjacent 
to the River 
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Date Viewpoint View Direction Description 


9/15/2009 
Brook Village 


Apartment Building 
Southwest 


Aerial view of the excavation adjacent to 
the River 
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Date Viewpoint View Direction Description 
9/16/2009 East Embankment North Surveying adjacent to the cofferdam 
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Date Viewpoint View Direction Description 


9/16/2009 
Brook Village 
Parking Lot 


Southwest Surveying adjacent to the cofferdam 
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Date Viewpoint View Direction Description 


9/17/2009 
Brook Village 


Apartment Building 
South 


Aerial view of the excavated area adjacent 
to the River 
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Date Viewpoint View Direction Description 


9/17/2009 
Brook Village 


Apartment Building 
South 


Aerial view of the excavated area adjacent 
to the River 
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Date Viewpoint View Direction Description 


9/21/2009 
Brook Village 


Apartment Building 
South 


Aerial view of the excavated area adjacent 
to the River 
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Date Viewpoint View Direction Description 


9/22/2009 
Brook Village 


Apartment Building 
South 


Aerial view of the excavation of the 
parking lot area 
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Date Viewpoint View Direction Description 


9/22/2009 
Brook Village 


Apartment Building 
Southwest 


Aerial view of the excavation of the 
parking lot area 
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Groundwater Action Area - Shallow Groundwater Remedy 
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Date Viewpoint View Direction Description 


9/23/2009 
Brook Village 


Apartment Building 
South 


Aerial view of the excavation of the 
parking lot area 
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Centredale Manor Restoration Project Superfund Site 
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Date Viewpoint View Direction Description 


9/24/2009 
Brook Village 
Parking Lot 


Northwest 
Excavation of the parking lot adjacent to 


the cofferdam 
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Date Viewpoint View Direction Description 
9/23/2009 East Embankment Southeast Excavation of the parking lot 
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9/25/2009 
Brook Village 


Apartment Building 
South 


Aerial view of the excavation of the 
parking lot 


 







Title: CWR 
Revision No. 0 


Date: February 2010 
Photodocumentation Log 


Centredale Manor Restoration Project Superfund Site 
Groundwater Action Area - Shallow Groundwater Remedy 


North Providence, Rhode Island 
 


 


 


Date Viewpoint View Direction Description 


9/10/2009 
Brook Village 


Apartment Building 
Northeast Traffic control at Smith Street intersection 
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9/10/2009 
Brook Village 


Apartment Building 
Southeast Positioning trailer for loading 
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9/10/2009 
Brook Village 


Apartment Building 
South 


Loading of excavated material for off-site 
disposal 
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9/11/2009 
Brook Village 
Parking Lot 


East 
Loading of excavated material for off-site 


disposal 
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9/14/2009 
Brook Village 
Parking Lot 


Southeast 
Loading of excavated material for off-site 


disposal 
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9/15/2009 
Brook Village 


Apartment Building 
South Excavation and loading activities 
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9/25/2009 
Brook Village 


Apartment Building 
South 


Aerial view of the loading of excavated 
material for off-site disposal 
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9/29/2009 
Brook Village 
Parking Lot 


Southwest Compacting backfilled material 
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10/2/2009 
Brook Village 
Parking Lot 


Northeast Compaction testing 
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10/20/2009 
Brook Village 


Apartment Building 
South Compacting backfilled material 
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10/21/2009 
Brook Village 


Apartment Building 
South Compacting backfilled material  
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10/21-


10/23/2009 
Brook Village 


Apartment Building 
South Compacting backfilled material 
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11/5/2009 
Brook Village 
Parking Lot 


N/A Concrete curb 
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11/5/2009 
Brook Village 
Parking Lot 


N/A Concrete curb 
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11/5/2009 
Brook Village 
Parking Lot 


West 
Parking lot prepared for asphalt wearing 


course 
 







Title: CWR 
Revision No. 0 


Date: February 2010 
Photodocumentation Log 


Centredale Manor Restoration Project Superfund Site 
Groundwater Action Area - Shallow Groundwater Remedy 


North Providence, Rhode Island 
 


 


 


Date Viewpoint View Direction Description 


11/5/2009 
Brook Village 


Apartment Building 
South 


Parking lot being prepared for asphalt 
wearing course 
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11/5/2009 
Brook Village 


Apartment Building 
South 


Parking lot being prepared for asphalt 
wearing course 
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11/5/2009 
Brook Village 
Parking Lot 


Southwest 
Installation of cedar picket fence adjacent 


to the River 
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11/5/2009 
Brook Village 
Parking Lot 


West Cedar picket fence adjacent to the river 
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11/5/2009 
Brook Village 


Apartment Building 
South Cedar picket fence installed along River 
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11/5/2009 
Brook Village 


Apartment Building 
Southwest 


Aerial view of the parking lot and River 
embankment - post-excavation 
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11/5/2009 
Brook Village 
Parking Lot 


West Topsoil – Landscaped median 
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9/29/2009 
Brook Village 


Apartment Building 
South Aerial view of backfilling and compaction  
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10/21/2009 
Brook Village 


Apartment Building 
South Aerial view of backfilling and compaction  
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10/1/2009 
Brook Village 


Apartment Building 
South Aerial view of backfilling and compaction  
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10/5/2009 
Brook Village 


Apartment Building 
South Aerial view of backfilling and compaction  
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10/14/2009 
Brook Village 


Apartment Building 
South Aerial view of backfilling and compaction  
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10/14/2009 
Brook Village 


Apartment Building 
South Aerial view of backfilling and compaction  
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10/16/2009 
Brook Village 


Apartment Building 
South Area backfilled and compacted  
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10/15/2009 
Brook Village 


Apartment Building 
South 


Backfilling and compacting the excavated 
parking lot 
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10/5/2009 
Brook Village 
Parking Lot 


Southwest 
Construction and placement of monitoring 


well GWR-MW-01 
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11/12/2009 
Brook Village 
Parking Lot 


North 
Post-remediation completion of wells 


GEC-6 and MW-14M 
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10/21/2009 
Brook Village 
Parking Lot 


Northwest 
Two-foot extension added to monitoring 


well MW-14M 
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Date Viewpoint View Direction Description 


10/5/2009 
Brook Village 


Apartment Building 
South Aerial view of the graded excavation area 
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10/5/2009 
Brook Village 
Parking Lot 


South 
Slope restoration along the east River 


embankment 







Title: CWR 
Revision No. 0 


Date: February 2010 
Photodocumentation Log 


Centredale Manor Restoration Project Superfund Site 
Groundwater Action Area - Shallow Groundwater Remedy 


North Providence, Rhode Island 
 


 


 


Date Viewpoint View Direction Description 


10/8/2009 
Brook Village 
Parking Lot 


South 
Slope restoration along the east River 


embankment 
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10/8/2009 
Brook Village 
Parking Lot 


North 
Placing rip rap along the River 


embankment 
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10/8/2009 
Brook Village 


Apartment Building 
Southwest 


Aerial view of the embankment during 
placement of the cap and site restoration 
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10/9/2009 
Brook Village 
Parking Lot 


South Rip rap placed along River embankment 
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10/16/2009 
Brook Village 
Parking Lot 


North Rip rap placed along River embankment 


 







Title: CWR 
Revision No. 0 


Date: February 2010 
Photodocumentation Log 


Centredale Manor Restoration Project Superfund Site 
Groundwater Action Area - Shallow Groundwater Remedy 


North Providence, Rhode Island 
 


 


 


Date Viewpoint View Direction Description 


10/2/2009 
Brook Village 
Parking Lot 


Southwest Installation of piezometer P-LEA-01 
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11/12/2009 
Brook Village 
Parking Lot 


South Piezometer P-LEA-03 
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11/12/2009 
Brook Village 
Parking Lot 


North 
Completed piezometers P-LEA-01,          


P-LEA-02 (center), and P-LEA-03 (fore) 
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11/5/2009 
Brook Village 
Parking Lot 


NA View of newly installed piezometer 
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Date Viewpoint View Direction Description 


10/5/2009 
Brook Village 
Parking Lot 


South Geotextile placed along embankment 
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10/5/2009 
Brook Village 
Parking Lot 


Southwest 
Replacement of light pole base near  


Piezometer P-LEA-02 
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10/6/2009 
Brook Village 


Apartment Building 
South Aerial view of the liner (installed) 


 







Title: CWR 
Revision No. 0 


Revision Date: 02/11/2010 
Photodocumentation Log 


Centredale Manor Restoration Project Superfund Site 
Groundwater Action Area - Shallow Groundwater Remedy 


North Providence, Rhode Island 
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10/6/2009 
Brook Village 
Parking Lot 


North-Northeast Liner installation 
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10/6/2009 
Brook Village 
Parking Lot 


N/A Testing liner seams 
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10/6/2009 
Brook Village 
Parking Lot 


N/A Welding liner/seams 
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10/6/2009 
Brook Village 
Parking Lot 


Southwest Liner installation 
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Date Viewpoint View Direction Description 
10/6/2009 Weir Tank North Liner installation 
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Date Viewpoint View Direction Description 


10/6/2009 
Brook Village 
Parking Lot 


West Welding liner around piezometer 
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Date Viewpoint View Direction Description 


10/6/2009 
Brook Village 
Parking Lot 


Northwest Welding liner to piezometer 
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Date Viewpoint View Direction Description 


10/6/2009 
Brook Village 
Parking Lot 


N/A Installation of the drainage layer system 
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10/6/2009 
Brook Village 
Parking Lot 


Southwest 
Preparation of the slope for geocell 


installation 
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Date Viewpoint View Direction Description 


10/7/2009 Weir Tank North 
Geocell installation along the River 


embankment 
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Date Viewpoint View Direction Description 


10/7/2009 Weir Tank North 
Geocell installation along the River 


embankment 
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10/7/2009 
Brook Village 
Parking Lot 


N/A Tendons used to hold the cells open 
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Date Viewpoint View Direction Description 


10/7/2009 
Brook Village 
Parking Lot 


South Filling the geocell with bankrun gravel  
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Date Viewpoint View Direction Description 


10/8/2009 
Brook Village 
Parking Lot 


Northeast Filling the geocell with ¾-inch stone 
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Date Viewpoint View Direction Description 


10/8/2009 
Brook Village 
Parking Lot 


Northeast Filling the geocell with ¾-inch stone 
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10/7/2009 
Brook Village 
Parking Lot 


South 
Geocell installed with bankrun gravel 


along the plateau 
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Date Viewpoint View Direction Description 


11/5/2009 
Brook Village 
Parking Lot 


East Cedar picket fence at Cap No. 2 
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Date Viewpoint View Direction Description 
11/5/2009 River Embankment South Paved leak-off 
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11/5/2009 River Embankment East Paved leak-off 
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11/5/2009 
Brook Village 
Parking Lot 


Northeast Paved parking lot 
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Date Viewpoint View Direction Description 


11/5/2009 
Brook Village 


Apartment Building 
South Aerial view of the paved parking lot 
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11/5/2009 
Brook Village 
Parking Lot 


Northwest Line-stripe detail 
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11/5/2009 
Brook Village 
Parking Lot 


West Line-stripe detail 
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11/5/2009 
Brook Village 


Apartment Building 
South Aerial view of the completed parking lot 
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Date Viewpoint View Direction Description 


10/26-28, 2009 
Brook Village 
Parking Lot 


East Paving 
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Date Viewpoint View Direction Description 


10/26-28, 2009 
Brook Village 
Parking Lot 


North Paving  
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10/26-28, 2009 
Brook Village 
Parking Lot 


Northwest Paving  
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10/26-28, 2009 
Brook Village 


Apartment Building 
South Paving  
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Date Viewpoint View Direction Description 


10/29/2009 
Brook Village 
Parking Lot 


N/A Measured reveal of the concrete curb 
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Brook Village 
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APPENDIX B 
 


WELL COMPLETION REPORT







MAKE 


WEll COMPLETION REPORT 
STATE OF RHODE ISLAND AND PROVIDENCE PLANTATIONS 
DEPARTMENT OF ENVIRONMENTAL MANAGEMENT 
Groundwater Section 
235 Promenade St., Providence, RI 02903 


., 


95550 


DO NOT FILL IN 


STATE W(LL NUMBER 


OHlER NUMIJER 


DRAWDOWN (FT.I __ 


MATERIAL " DIAMETER ~ SLOTSIZE __ 


HAS WATER BEEN TESTED1 ____ WHEN1. ____ 1"'.::.::.:~c:..::.:"'---ESTABLISHMENT __ TEST WELL 


WHEREl (LAB) LAB # 


ISDS APPROVAL NUMBER LOT SIZE 


DEPTH FROM 


DOMESTIC 
PUBLIC 
SUPPLY 


INDUSTRIAL ---.XOTHER ,me"", 


m01\\To" Wltl\ 
FARM Aba,l\dll 


SKETCH EXACT LOCATION OF WELL WITH DISTANCES, TO 


~~~~:~~~rr~~~~~~~§~j AT LEAST TWO PERMANENT LANDMARKS, INCLUDING f: HOUSE (IF PRESENT). 


IHDICATE NOIlTH 


I IS' 


d- IS 


3 15 


1-/ t5 LEAST TWO ROADS 


- I~ . !:> 


INDICA T£ HORTH 


DATE WELL l.UMn_" 


8/JLlI/~QQ'j_J-.b~L2Qm::;~:::Z~~:::::::1~~~~_1 







__ 00,- oj 


L 


TEMPORARY COFFER Q_AM 
- - --- -- .~ 


</>MW-6 


\ 


LE!lEIlI>. 


• 
t 


EXISTING MONITORING WELL 
EXISTING PIEZOMETER 
STAFF GAUGE 


-+ SOil BORING 


• SEMI-PERMEABLE MEMBRANE DEVICE 


EXISTING UGHT POLE 


EXISTING Ul1L1TY POLE 


EXISl1NG STORM SEWER 


EXISllNG ELEClICAL BOX 


EXISTING TREE 


GROUND SURF AC£ 
ELEVATION CONTOUR IN 
FEET ABOVE MEAN SEA LEVEL 


20 20 40 ro 
I-lJ-I H : I 


SCALE IN FEET 


CENlREDAlE MANOR RESTORATION PROJ[CT SUPERFUNO SITE 


NORTH PROVIDENCE, RHODE ISLAND 


PROPOSED AREA OF CAP 


15RP601 FIGURE 1 


GMtJ_ROJEGTll\15RP5ilIISOURCEAREAI15RP601-COFFER·OAJ,W,yg. OWG1, tI2!lI2OOII4:25044 PIA 







 
 
 
 
 
 
 
 
 
 
 


APPENDIX C 
 


WATER QUALITY DISCHARGE RECORD







l ocation: 


Disc",a'" 
Turbidity Meter i 


Monitoring Frequency: Daily 


Date: Q \ .2loQ 


Date: Gi.li l1Q 


Date: q l ."l_q 


Date: q l ~ln'l 


~ 
Date: 9 / (l"/oO 


Date: q lq aQ 


Date: QI q lo'l 


Date: ql q • q 


Date: ~/q/Oq 


Date: ,9 


Date: '111. 1.", 


CONSTRUCTION DEWATERING WATER QUALITY DISCHARGE RECORD 
TIME-CRITICAL REMOVAL ACTION 


SHAllOW GROUNDWATER REMEDY - GROUNDWATER ACTION AREA 
Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 02910 


ho<p '.-+0 I< -,,,, 


Time: 13,tJO Reading: In 


Time: !().'()(j Readin : ,'17 


Time: IW~~ Reading: I, ~7 


Time: I~ ' -'O ReadiQg~ ':1,"7 (,I," <>5" 1 ,}.,1-
~ / 


Time: "}:eli) Readin : 0 ,.5 '1 


Time: /<1 "" Reading: 5, '17 


Time: ).'_ltl Readi!lQ; S. 8"3 


Time: I~ ··M Readinq: 1i..9Q 


Time: /.'·M Readinq: 5 l~ 


Time: ~:OO Readinq: fl," 7 


Time: II:M Readinq: (') "it" 


Readings in Nephalometric Turbidity Units (NTUs) 


~I 







Location: \\' " \., 
\,.,." 


Turbidity Meter 


CONSTRUCTION DEWATERING WATER QUALITY DISCHARGE RECORD 
TIME-CRITICAL REMOVAL ACTION 


SHALLOW GROUNDWATER REMEDY - GROUNDWATER ACTION AREA 
Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 02910 


''''0 Ibu 


Monitoring Frequency: Twice Daily 


Date: 9/,,1.9 Time: g'OD Reading: O. 71. 


Date: I ,. Time: //.{:()O Readina: I.J! 


Date: ,9 Time: '7 311 Readina: 1'). ,<;-0 


Date: 911~/o ~ Time: 1:,0 Readi~9 : o 7'< 


Date: 'l1l41oq Time: /~:()D Readina: ".1.5 


Date: q. L5/ 09 Time: tj("t')/) Readina: () III 


Date: '1115/D9 Time: 3 ~S ReadinQ: d. 1 


Date: '11 fbI 0 't Time: li"OCl ReadinQ: .q~ 


Dale: Qlll0Q Time: 1 ~ 'i Reading: J. 7 (, 


Date: CJ/ /1 d C; Time: 1'1'50 Reading: tr. ~ . 


Date: Time: Reading: 


Readings in Nephalometric Turbidity Units (NTUs) 


.2 J7,.. ,.f/. 


~"' '" ..J • 
~,." .. o ~ , 


t-lt 
v 







l ocation: 
\'\"cl.· 


Turbidity Meter 0 


CONSTRUCTION DEWATERING WATER QUALITY DISCHARGE RECORD 
TIME·CRITICAL REMOVAL ACTION 


SHALLOW GROUNDWATER REMEDY· GROUNDWATER ACTION AREA 
Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 02910 


\ -<e 'A, fl;Je( 


Monitoring Frequency: Twice Daily 


Date: --;: ;;) Time: 5(0() Readina: I, {)S 


Date: <>.1,.100 Time: ;30 ReadinQ: 9,fn 'l 


Date: g,/yla" Time: 13' 3'i? Readinq: ,~ :! 


Date: ~ Time: I ~ '/() Readinq: l? ~6 / 913 """ 


Date: ql~ 0 q Time: -,,'l.5 Readinq: f?':(){) / '12,,_ 
Date: q I" oCf Time: 1:\ ',30 Readinq: ;; .. <;3 


Date: CiTJ~ Time: 15'M Readin '1,7c. / 'I~J"M 


Date: Time: Readin 


Date: Time: Readin 


Date: Time: Reading: 


Date: Time: Readina: 
--


Readings in Nephalometric Turbidity Units (NTUs) 


Q 


Q 


0 







Location: \\. _ _ \ . 


Turbidity Meter 0 


CONSTRUCTION DEWATERING WATER QUALITY DISCHARGE RECORD 
TIME-CRITICAL REMOVAL ACTION 


SHALLOW GROUNDWATER REMEDY - GROUNDWATER ACTION AREA 
Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 02910 


ho~e 


Monitoring Frequency: Twice Daily 


Date: 9\.;JJC " Time: ~o" Readina: -a .'0'5"," 


Date: Q ' ?,;l l"q Time: I.~'A'" Readin : 3.:11 ""V 


Date: q ! Y>JO<l. Time: ~ 'OA Readin : ') • 00 An'u 


Date: ~ Time: "I', '" Readin : I, llb'T' 


Date: o\," I,.,q Time: 8', ~5 ReadinQ: .~~ 


Date: Q ' ,. I",q Time: 14 ',n Readin : )~ 
T 


Date: (;\i'JI\il Time: ''''' Readin ". ·;S 


Date: ~ Time: IS' .0 ReadinQ: , (.I< 


Date: Qi Ji'fo""lf Time: lr' OD ReadinQ: D, 1 


Date: " ~li l ;Q Time: l~'en Reading: I·~S 


Date: Time: Reading: __ 
-


Readings in Nephalometric Turbidity Units (NTUs) 


\ \!13 MI. - 01_ 


~:J ,"ot" Old. /l1'\.A 
J 


"'" ,M _, 
~ 


. ~ 3'<", ,(JO 
" "0 


J../ '- 1- '''0 


I 5 a" 76D 


I. (, n .ar. 


. t; 1(9 l?O() 


.2 O'lll.OOO 


-







Location: h.,.1. 
Turbidity Meter v 


L 


CONSTRUCTION DEWATERING WATER QUALITY DISCHARGE RECORD 
TIME·CRITICAL REMOVAL ACTION 


SHALLOW GROUNDWATER REMEDY · GROUNDWATER ACTION AREA 
Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 02910 


" 


Monitoring Frequenc : Twice Daily 


Date: q/,..q 109 Time: 'if '3D Reading: D"H 


Date: Q I ~Qll\lj Time: '~',M Readinq: 1q 


Date: 'i13al04 Time: 1'<' .r> Readim:l : 21 


Date: 't 13() 10'1' Time: l-I~OC Reading: ." J~ 


Date: lA, I I f)4 Time: 9',00 Reading: <'\, ,1 


Date: Ii'll I 04 Time: I ~'OO ReadinQ: ,)1 


Date: 'DI;} 10 4 Time: la ' .0 Reading: I..l ';) 


Date: Ifll . 104- Time: 1"Of.. Reading: I. c..'l 


Date: 10/,)/0'1 Time: 10 00 Reading: '0', 1 
3, I"~ Soo 


Date: /0 5 "'1 Time: ,,',30 Reading: /, (;>'-1 ~ 


Date: Time: Reading: 


Readings in Nephalometric Turbidity Units (NTUs) 


~ ~~3 qoo 


.., , q~ 'i~ 


3 y ... ~OO 


,J. 'lo~ , DO 


, "'53,""'" 


'J, 5 ... ' ,~1) 


j 1 .. o<l(, 







location: 
b\5c\' 


Turbidity Meter V 


CONSTRUCTION DEWATERING WATER QUALITY DISCHARGE RECORD 
TIME-CRITICAL REMOVAL ACTION 


SHALLOW GROUNDWATER REMEDY - GROUNDWATER ACTION AREA 
Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 02910 


In-M_ 


Monitoring Frequency: Twice Daily 


Date: " 1(" Time: 11' 30 Readinq: l Jg 


Date: "'I Time: 15'00 Reading: ~.33 N 


Date: /617 Time: ~30 Reading: ,X 


Date: /0 1 Time: I~' 'l5 Reading: ~,!i; t 


Date: /0 I " Time: /IYnn Reading: ;;., ? -< 


~ 


'~~I '-00 


0. "Ii 300 
Date: 0 1'6 Time: ,, ) ,;;tv, Sv51,~ <>.Iv Reading: , , v 
Date: Time: Readin 


Date: Time: Readin . 


Date: Time: Reading: 


Date: Time: Reading: 


Date: Time: Readinq: 


Readings in Nephalometric Turbidity Units (NTUs) 







Location: 
~.",t{A,r.7" 


Turbidity Meter 


351Cf 


CONSTRUCTION DEWATERING WATER QUALITY DISCHARGE RECORD 
TIME-CRITICAL REMOVAL ACTION 


SHALLOW GROUNDWATER REMEDY - GROUNDWATER ACTION AREA 
Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 02910 


Monitoring Frequency: Twice Daily 


Date: /d~7?,dO,) Time: /'>30 Readina; 7"l~ 


Date: ...... T ime: Readinq: 


Date: Time: Readinq : 


Date: Time: ReadinQ: -,-
Date: \ Time: Readinq: -,-
Date: \ Time: Readinq: 


\ 
Date: "'" Time: / ~ Readinq: 


"- \ 
Date: '" Time: Readinq: 


Date: Time: Readin : 


Date: Time: Readin 


Date: Time: Reading: 


Readings in Nephalometric Turbidity Units (NTUs) 


....... 
....... 


....... 







 
 
 
 
 
 
 
 
 
 
 


APPENDIX D 
 


WASTE MANAGEMENT DOCUMENTATION







~ HECUPERE-SOe-~ ____ c_e __ rt_ifi_c_at_e_O_f _D_es_t_ru_c_ti_o_n ____ _ 


Saint-Ambroise October 31 , 2009 


Generator: 


Veolia Environmental Services North 
America Corp. 
Shares Services Center - DEPT. OU36145 


125 S 84th SI. Suite 180 


Milwaukee WI USA 


Contact: 


53214-9848 


Advisor: 


Centredale Manor 


398 Ceder Hill Road 


Marlboro Massachusett USA 


01 752 


Contact: Steve Garcia 


The soil came from "Centredale Manor - North Providence, RI" 


We confirm treatment of your soils at our plant located in the industrial park of 
Saint-Ambroise. The soils were managed and treated in compliance with our Certificate 
of Authorization delivered by the Quebec Ministry of Sustainable Development, 
Environment and Parks : 


Permit: Thermal treatment of PCB and other organochloride impacted 


soils, issued on October 27,1997 


Permit Ref. No. : 7610-02-01 -0603816 
1142129 


Treatment service: Thermal 
Soils impacted with: PCB 
Treatment criteria: <A In reference to the standards set by the Ministry of the 


Sustainable Development, Environment and Parks of 
the Province of Quebec, Canada. 


Recupere Sol File No. : 010173.1 


Destruction Certificate No. : 010173.1-d1 


Weight of Soil Treated (kg) : 1725310 


Yours truly, 


tfL'44~ 
Eloi Cote, Eng 
Process Engineer 


80 lies Melezes St. . St. Ambroise, Quebec, Canada, G7P 2N4 
Tel. : (4 18) 695-3302 Fax : (41 8) 695-3303 







Soil Receiving Summary, Veolia (Centredale), 
010173.1-d1 


Bilte Re:c:tt! ... :liIS IMan'ifisti . -. . 
~. :~ . - . 'qll~~Mliriif.esti _: 


000384836VES 9382624-6 
000384842VES 9382626-1 
000384841VES 9382625-3 
000374794VES 9382621-2 
000384793VES 9382622-0 


11-sept-09 000384752VES 9382623-8 


§at~ :R.~:.dl " ljJSl;M~niflfst .~- ~, :GeN~Milnife-s;t j 
000384560VES 9382629-5 


12-sept-09 000384561 VES 9382628-7 


bi,ft~;Rec,'Cl I : ~1!l~J'Mifilfest ~ I :CO~~ M~nlf~$t .: 
000384539VES 9382631-1 
000384541VES 9382630-3 


14-sept-09 000384540VES 9382632-9 


Bateli~ic'(j , ~ lii~" Mjilif~st -- €DISil'M ' ·~·":t-,,' ,'.. ame.s "-d 


000384559VES 9382627-9 
000384565VES 9382635-2 
000384564VES 9382636-0 
000384563VES 9382634-5 
000384562VES 9382633-7 


15-sept-09 000384566VES 9382637-8 


!W~igI1Hi'CJ{et~ ~~it' K&:-' 
27098 27330 
27099 22130 
27100 29410 
27107 21020 
27108 20480 
27109 25630 
Total 146000 


W~i.9:t1t'ti.cl<~r . ;Oert ,~(SJ 
27124 25640 
27125 25280 
Total 50920 


ViI~igtfti liici{l!t- ;Q~liI: .E<1q . 
27143 19530 
27144 20160 
27145 21560 
Total 61250 


WelgfifTic.k~.r :¢er;f ,Kq"-
27158 25050 
27163 26140 
27164 26960 
27165 24660 
27166 24860 
27167 29000 
,Iotal ___ 156670 


- , 


:~elt'~b:s ,~eri l!on-Si II!I$ -
60252 30,13 
48788 24,39 
64838 32,42 
46341 23,17 
45151 22,58 
56504 28,25 


321874 160,94 


'e-e'r,f. lI!.~s _-~e~ lio.ri~JJS1 . 
56527 28,26 
55733 27,87 


112260 56,13 


C!!Jt ·h;tf$l . €ert lions, ,!!IS' . r ...... _ ~ _ ~ ... - ~ 


43056 21,53 
44445 22,22 
47532 23,77 


135033 67,52 


Cefti,L;l>s -- -.,.~ :¢~I'fr <9!1l?}'\,l$~-
55226 27,61 
57629 28,81 
59437 29,72 
54366 27,18 
54807 27,4 
63934 31,97 


345399 172,69 







Soil Receiving Summary, Veolia (Centredale) , 
010173.1-d1 


Dare lie-Q'(j ;!;1.S'Man!f@""st-. 
.. 


elii·R~iitifest-
000203005VES 9382617-0 
000384582VES 9382620-4 
000384550VES 9382619-6 
000203004VES NF21702-0 
000384524VES 9382616-2 


16-sept-09 000384523VES 9382618-8 


'e~t~ ,~e-c'd~ :US, M~nifEfst'; . 
.. 


:emNI'M~riife.:~t. 
000384512VES 9382644-4 
000384511VES 9382642-8 
000384513VES 9382643-6 
000384551 VES 9382641-0 
000203002VES 9382615-4 
000203003VES 9382640-2 
000203018VES 9382649-3 
000203020VES 9382647-7 
000203019VES 9382648-5 
000384567VES 9382646-9 


17 -sept-09 000384568VES 9382645-1 


fifi'te: !Rec-'d' :!!!'S· Ma Ifife.:$t -. .CID~~Marii.fest: - ._ _. - I 


000203001VES 9382638-6 
000384508VES 9382651-9 
000384552VES 9382653-5 
000384553VES 9382654-3 
000384509VES 9382650-1 
000384510VES 9382639-4 
000384526VES 9382655-0 


18-sept-09 000384525VES 9382656-8 


Weig'.!lfij;ick~f . :0ert KG .:, €elfM!l:b$ ,.; :~e'FtTolfs US 
27184 23160 51059 25,53 
27188 27260 60098 30,05 
27189 26490 58400 29,2 
27198 18840 41535 20 ,77 
27205 20740 45724 22,86 
27206 19780 43607 21,8 
Total 136270 300423 150,21 


w'ei§ll'f 'liiCk'ef ;C;-el'tk'G . ,C'e'I1Llts .~~r.t Tons YS 
27229 25020 55160 27 ,58 
27230 23910 52713 26,36 
27231 22410 49406 24,7 
27234 23600 52029 26,01 
27238 20020 44137 22 ,07 
27239 17440 38449 19,22 
27246 23830 52536 26,27 
27247 23440 51676 25,84 
27248 24610 54256 27,13 
27251 24530 54079 27,04 
27252 22840 50354 25,18 
Total 251650 554795 277,4 


~eigl1vri~L(lt, . tert~G ~ trett~lrs ' 'CeiiH Oi'i §'~Q.~ -' 
27262 19680 79807 21 ,69 
27273 19790 43629 21 ,81 
27277 23880 52646 26,32 
27278 25190 55534 27,77 
27284 20210 44555 22,28 
27285 18750 41337 20,67 
27292 17470 38515 19,26 
27293 13960 30777 15,39 
Total 158930 386800 175,19 


2 







Soil Receiving Summary, Veolia (Centredale), 
010173.1-d1 


,~at~. Re'O'd, _ :l'I~FlV!~flifest .. ,CQ~~ManifEfstF' 
000384517VES 9382661-8 
000384514VES 9382658-4 
000384516VES 9382660-0 


19-sept-09 000384515VES 9382659-2 


.lll'ifeJReefd, ,I;!S,IMamfl$i! . ,~Ofj(,lMariife-st : 
000384507VES 9382652-7 
000384506VES 9382657-6 


21-sept-09 000384504VES 9380670-1 


Q~fe:Rec'a ~ .1:15, Milnlf(!st .. - C6}l}Matiif~.$'t : 
000203185VES 9380666-9 
000203184VES 9380665-1 
000203183VES 9380672-7 
000384556VES 9380661-0 
000384554VES 9380663-6 
000384557VES 9380662-8 
000384527VES 9380671-9 
000384505VES 9382662-6 


22-sept-09 000384503VES 9380669-3 


2 


Y:J:eigiftTiick,e1."' 
27300 
27301 
27302 
27303 
Total 


Weig!il,.1:i«I.<~(: 
27317 
27322 
27327 
Total 


- -


,W~jglJt Tick!!'t 
27331 
27332 
27333 
27338 
27341 
27342 
27344 
27345 
27346 
Total 


3 


~\tiit '!,(G J:erUllb.s' - ~ ~eit TOl'!:l?' \:,15 . 
25370 55931 27,97 
24620 54278 27,14 
22630 49891 24,95 
25230 55623 27,81 
97850 215723 107,87 


;CeI'tKG," C~tMkb's '~I't' 1::0.11$ t.iS 
18960 41800 20,9 
19990 44070 22,04 
20280 44710 22,35 
59230 130580 65,29 


Ger.f;KG ' 0el't ilill's . _~eilt TK:m~·JU5 
24190 53330 26,66 
24250 53462 26,73 
25810 56901 28,45 
25340 55865 27,93 
24170 53286 26,64 
26790 59062 29,53 
18190 40102 20,05 
21440 47267 23,63 
18130 39970 19,98 


208310 459245 229,6 







Soil Receiving Summary, Veolia (Centredale), 
010173.1-d1 


e~1e ,R~crdl.· :1,tJ.S" IVI~riife's'ti;, _ ,- :eQ.~M~biJe;st.' 
000203165VES 9380675-0 
000203164VES 9380673-5 
000203163VES 9380674-3 
000203182VES 9380676-8 
000203180VES 9380664-4 
000203181VES 9380677-6 


24-sept-09 000355801 VES 9380682-6 


D~tll R(~"«( ,tiS M"~n-ifiist- ~ - CGNI;M~ri.""est -
000355802VES 9380680-0 
000355812VES 9380678-4 
000355813VES 9380679-2 


25-sept-09 000355811VES 9380681-8 


:lDa@~R!lclldl- ;US,II\II~nl.fi~t: _ _ :0af,JI'Mal'iif~t -, 
,~-"' ., .. -."--


000203178VES 9380684-2 
26-sept-09 000203177VES 9380685-9 


WelltfftlTib"ketio . Uer1KG.: t- . ,. .::... eerbl!.:l):s. _ ~ej;f ''''ons illS-
27394 27230 60032 30,02 
27395 27870 61443 30,72 
27396 26520 58467 29,23 
27397 24030 52977 26,49 
27398 22930 53815 26,91 
27399 24410 50552 25,28 
27429 21070 46451 23,23 
Total 174060 383737 191,88 


rAi' -- .. - - eeft 'KG qerU,.E1s _ $ert :rQIl.~ US. Wei,gfff ric~t _ , - -


27431 20600 45415 22 ,71 
27436 17920 39507 19,75 
27448 20670 45570 22,78 
27449 19440 42858 21,43 
Total 78630 173350 86,67 


»'Y~.i:9i1f -ifriC'lCe't .. , :rurt KG J t_::;r,.e . I. - ~ ~r:t 'l\;bs ~ '@e'tt -T.dn~ 'IDS 
",.. - ~ . 


27454 24600 54234 27,12 
27455 24490 53991 27 
Total 49090 108225 54,12 
-- -- - -


ITotal 1 17253101 38400801 1901,831 


4 







Jan 04 10 03:51p Bennett USA 19786927779 


Certificate of Destruction 
- - --_ ... _-----


Saint-Ambroise December 7, 2009 


Generator: 


Veolia Environmental Services North 
America Corp. 
Shares Services Center - DEPT. OU36145 


125 S 84th SI. Suite 180 


Milwaukee WI USA 53214-9848 


Contact: 


Advisor: 


Centredale Manor 


398 Ceder Hill Road 


Marlboro Massachusett USA 


01752 


Contact: Steve Garcia 


The soil came from "Centredale Manor - North Providence, RI" 


p.2 


We confirm treatment of your soils at our plant located in the industrial pari< of 
Saint-Ambroise. The soils were managed and treated in compliance with our Certificate 
of Authorization delivered by the Quebec Ministry of Sustainable Development, 
Environment and Parks : 


Permit: Thermal treatment of PCB and other organochloride impacted 


soils, issued on October 27, 1997 


Penmit Ref. No. : 7610-02~1~603816 


1142129 


Treatment service : Thenmal 
Soils impacted with: PCB 
Treatment criteria: <A In reference to the standards set by the Ministry of the 


Sustainable Development, Environment and Parks of 
the Province of Quebec, Canada. 


Recupere Sol File No. : 010173.1 


010173.1-<12 Destruction Certificate No. : 


Weight of Soil Treated (kg) : 352590 (388,65 US Tons) 


Yours truly, 


4:0'41/ 
Eloi Cote, Eng 
Process Engineer 


- ..• -.-...... --.. . " •... _ .. _---_ .. _- ------- . . - - ._ - .- ---- _ .. - ---- -.-----
80 des Melezes St.. St. Ambroise, Quebec, Canada, G7P 2N4 


Tel. : (418) 695-3302 Fax : (418) 695·3303 







Soil Receiving Summary, Veolia (Centredale), 


ITotal I 352~901 7773271- 388,651 
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Votre # de commande: EC-13046            
Chantier: CENTREDALE MANOR                                                                                    


Attention: Éloi Côté
RÉCUPERE SOL INC.
80, rue des Mélèzes
Saint-Ambroise, PQ
CANADA          G7P 2N4


Date du rapport: 2008/04/04


CERTIFICAT D'ANALYSES


# DE DOSSIER MAXXAM: A810539
Reçu: 2008/03/19, 9:30 


Matrice: SOL
Nombre d'échantillons reçus: 1


Date de l' Date
Analyses Quantité extraction Analysé Méthode de laboratoire Méthode d'analyse
Hydrocarbures Pétroliers (C10-C50) 1 2008/04/02 2008/04/02 STL SOP-00151/8 G C / F I D              
Chlorobenzenes 1 2008/04/02 2008/04/02 STL SOP-00149/1 GC/MS SIM            
Compose de plusieurs echantillons 1 N/A 2008/03/24                     
Mercure par vapeur froide AA 1 2008/03/25 2008/03/25 STL SOP-00042/5 Vapeur froide AA    
Métaux par ICP 1 2008/04/02 2008/04/02 STL SOP-00006/5 D i g e s t i o n / I C P       
Métaux par ICP-MS 1 2008/04/02 2008/04/02 STL SOP-00006/5 I C P / M S              
BPC Totaux 1 2008/03/25 2008/03/25 STL SOP-00159/2 GCMS (SIM)           
Dioxines & Furannes par CGSM HR 1 2008/03/26 2008/04/02 STL SOP-00165/2, STL CGSM HR              


SOP-00166/1, STL
SOP-00167/1


pH 1 2008/03/26 2008/03/26 STL SOP-00016/3 pH mètre             


clé de cryptage


Veuillez adresser toute question concernant ce certificat d'analyse à votre chargé(e) de projets


MARTINE LEPAGE, M.Sc.A chimiste, Chargée de projets
Email:  Martine.LePage@maxxamanalytics.com
Phone# (418) 542-8071


====================================================================
Maxxam a mis en place des procédures qui protègent contre  l'utilisation malsaine de la signature électronique et emploi les signataires
requis selon la section 5.10.2 du guide ISO/IEC 17025:2005(E). Le CCN et l' ACLAE ont tous deux approuvé cette façon de rapporter les
résultats ainsi que ce format électronique de rapport.


Veuillez vous référer à la page des signatures de validation pour le détail des validations par département.
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RÉCUPERE SOL INC.
Dossier Maxxam: A810539 Votre # du projet: 
Date du rapport: 2008/04/04 Nom de projet: CENTREDALE MANOR


Votre # de commande: EC-13046
Initiales du préleveur: DS


CHLOROBENZÈNES (SOL)


ID Maxxam     E 2 2 3 2 0
Date d'échantillonnage
  U n i t é s A B C CENTREDALE  L D R Lot CQ


1 + 2


% Humidité % - - - 17 N/A N/A


CHLOROBENZENES


1,3,5-Trichlorobenzène mg/kg 0.1 2 10 ND 0.01 500195


1,2,4-Trichlorobenzène mg/kg 0.1 2 10 ND 0.01 500195


1,2,3-Trichlorobenzène mg/kg 0.1 2 10 ND 0.01 500195


1,2,3,5+1,2,4,5-Tetrachlorobenzène mg/kg 0.1 2 10 ND 0.01 500195


1,2,3,4-Tétrachlorobenzène mg/kg 0.1 2 10 ND 0.01 500195


Pentachlorobenzène mg/kg 0.1 2 10 ND 0.01 500195


Hexachlorobenzène mg/kg 0.1 2 10 ND 0.01 500195


Récupération des Surrogates (%)


C13-Hexachlorobenzène % - - - 64 N/A 500195


D3-1,2,4-Trichlorobenzène % - - - 57 N/A 500195


ND = Non détecté
N/A = Non applicable
LDR = Limite de détection rapportée
Lot CQ = Lot contrôle qualité


Page 2 de 16 2008/04/04 16:58







RÉCUPERE SOL INC.
Dossier Maxxam: A810539 Votre # du projet: 
Date du rapport: 2008/04/04 Nom de projet: CENTREDALE MANOR


Votre # de commande: EC-13046
Initiales du préleveur: DS


HYDROCARBURES PAR GCFID (SOL)


ID Maxxam     E 2 2 3 2 0
Date d'échantillonnage
  U n i t é s A B C CENTREDALE  L D R Lot CQ


1 + 2


% Humidité % - - - 17 N/A N/A


HYDRO.  PÉTROLIERS TOTAUX


Hydrocarbures Pétroliers (C10-C50) mg/kg 300 700 3500 ND 100 500193


Récupération des Surrogates (%)


1-Chlorooctadécane % - - - 84 N/A 500193


ND = Non détecté
N/A = Non applicable
LDR = Limite de détection rapportée
Lot CQ = Lot contrôle qualité
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RÉCUPERE SOL INC.
Dossier Maxxam: A810539 Votre # du projet: 
Date du rapport: 2008/04/04 Nom de projet: CENTREDALE MANOR


Votre # de commande: EC-13046
Initiales du préleveur: DS


MÉTAUX (SOL)


ID Maxxam     E 2 2 3 2 0
Date d'échantillonnage
  U n i t é s A B C CENTREDALE  L D R Lot CQ


1 + 2


% Humidité % - - - 17 N/A N/A


MÉTAUX


Mercure (Hg) mg/kg 0.4 2 10 0.09 0.02 498135


Argent (Ag) mg/kg 2 20 40 ND 2 500355


Arsenic (As) mg/kg 10 30 50 ND 6 500355


Baryum (Ba) mg/kg 200 500 2000 31 5 500355


Cadmium (Cd) mg/kg 0.9 5 20 ND 0.5 500355


Cobalt (Co) mg/kg 15 50 300 2 2 500355


Sélénium (Se) mg/kg 3 3 10 ND 1 500357


Chrome (Cr) mg/kg 45 250 800 20 2 500355


Cuivre (Cu) mg/kg 50 100 500 10 2 500355


Etain (Sn) mg/kg 5 50 300 ND 5 500355


Manganèse (Mn) mg/kg 1000 1000 2200 150 1 500355


Molybdène (Mo) mg/kg 6 10 40 ND 2 500355


Nickel (Ni) mg/kg 30 100 500 5 1 500355


Plomb (Pb) mg/kg 50 500 1000 25 5 500355


Zinc (Zn) mg/kg 100 500 1500 39 10 500355


Béryllium (Be) mg/kg - - - ND 0.5 500355


ND = Non détecté
N/A = Non applicable
LDR = Limite de détection rapportée
Lot CQ = Lot contrôle qualité
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RÉCUPERE SOL INC.
Dossier Maxxam: A810539 Votre # du projet: 
Date du rapport: 2008/04/04 Nom de projet: CENTREDALE MANOR


Votre # de commande: EC-13046
Initiales du préleveur: DS


PARAMÈTRES CONVENTIONNELS (SOL)


ID Maxxam     E 2 2 3 2 0
Date d'échantillonnage
  U n i t é s CENTREDALE  L D R Lot CQ


1 + 2


% Humidité % 17 N/A N/A


CONVENTIONNELS


pH pH 6.40 N/A 498508


N/A = Non applicable
LDR = Limite de détection rapportée
Lot CQ = Lot contrôle qualité
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RÉCUPERE SOL INC.
Dossier Maxxam: A810539 Votre # du projet: 
Date du rapport: 2008/04/04 Nom de projet: CENTREDALE MANOR


Votre # de commande: EC-13046
Initiales du préleveur: DS


BPC CONGÉNÈRES (SOL)


ID Maxxam     E 2 2 3 2 0
Date d'échantillonnage
  U n i t é s A B C CENTREDALE  L D R Lot CQ


1 + 2


% Humidité % - - - 17 N/A N/A


BPC


BPC Totaux mg/kg 0.05 1 10 0.10 0.01 501155


Récupération des Surrogates (%)


2,3,3',4,6-Pentachlorobiphényle % - - - 79 N/A 501155


2',3,5-Trichlorobiphényle % - - - 87 N/A 501155


22'33'44'566'-Nonachlorobiphényle % - - - 86 N/A 501155


N/A = Non applicable
LDR = Limite de détection rapportée
Lot CQ = Lot contrôle qualité
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RÉCUPERE SOL INC.
Dossier Maxxam: A810539 Votre # du projet: 
Date du rapport: 2008/04/04 Nom de projet: CENTREDALE MANOR


Votre # de commande: EC-13046
Initiales du préleveur: DS


DIOXINES ET FURANES PAR HAUTE RÉSOLUTION (SOL)


ID Maxxam     E 2 2 3 2 0
Date d'échantillonnage ÉQUIVALENCE TOXIQUE #
  U n i t é s CENTREDALE EDL FET (OTAN) TEQ(0LD) d ' i s o m è r e s Lot CQ


1 + 2


% Humidité % 17 N/A N/A N/A N/A N/A


DIOXINES


2,3,7,8-Tetra CDD * pg/g 22000 10 1.0 22000 N/A 498818


1,2,3,7,8-Penta CDD pg/g ND 20 0.50 0 N/A 498818


1,2,3,4,7,8-Hexa CDD pg/g ND 20 0.10 0 N/A 498818


1,2,3,6,7,8-Hexa CDD pg/g ND 20 0.10 0 N/A 498818


1,2,3,7,8,9-Hexa CDD pg/g ND 20 0.10 0 N/A 498818


1,2,3,4,6,7,8-Hepta CDD pg/g ND 9 0.010 0 N/A 498818


Octachlorodibenzo-p-dioxine pg/g 200 10 0.0010 0.20 1 498818


Tétrachlorodibenzo-p-dioxines total pg/g 22000 10 N/A N/A 2 498818


Pentachlorodibenzo-p-dioxines total pg/g 77 10 N/A N/A 1 498818


Hexachlorodibenzo-p-dioxines total pg/g 88 20 N/A N/A 2 498818


Heptachlorodibenzo-p-dioxines total pg/g ND 9 N/A N/A 0 498818


Chlorodibenzo-p-dioxines total pg/g 22000 N/A N/A N/A 6 498818


2,3,7,8-Tetra CDF ** pg/g ND 8 0.10 0 N/A 498818


1,2,3,7,8-Penta CDF pg/g ND 8 0.050 0 N/A 498818


2,3,4,7,8-Penta CDF pg/g ND 8 0.50 0 N/A 498818


1,2,3,4,7,8,-Hexa CDF pg/g ND 10 0.10 0 N/A 498818


1,2,3,6,7,8-Hexa CDF pg/g ND 10 0.10 0 N/A 498818


2,3,4,6,7,8-Hexa CDF pg/g ND 10 0.10 0 N/A 498818


1,2,3,7,8,9-Hexa CDF pg/g ND 20 0.10 0 N/A 498818


1,2,3,4,6,7,8-Hepta CDF pg/g ND 7 0.010 0 N/A 498818


1,2,3,4,7,8,9-Hepta CDF pg/g ND 9 0.010 0 N/A 498818


Octachlorodibenzofuranne pg/g 39 10 0.0010 0.039 1 498818


Tétrachlorodibenzofurannes total pg/g ND 8 N/A N/A 0 498818


Pentachlorodibenzofurannes total pg/g 86 8 N/A N/A 2 498818


Hexachlorodibenzofurannes total pg/g 660 10 N/A N/A 1 498818


Heptachlorodibenzofurannes total pg/g ND 8 N/A N/A 0 498818


Chlorodibenzo furannes total pg/g 790 N/A N/A N/A 4 498818


ÉQUIVALENCE TOXIQUE TOTALE pg/g N/A N/A N/A      2 2 0 0 0 N/A N/A


ND = Non détecté
N/A = Non applicable
Lot CQ = Lot contrôle qualité
* CDD = Chloro Dibenzo-p-Dioxine, ** CDF = Chloro Dibenzo-p-Furanne
FET = Facteur Équivalence Toxique, TEQ = Équivalence Toxique, 
La valeur d'équivalence toxique total rapportée est la somme des quotients équivalences toxiques pour les congénères
examinés.
OTAN (1989) Organisation du traité de l'Atlantique Nord/Comité sur les défis de la société moderne (OTAN/CDSM)
Facteurs internationaux d'équivalence de la toxicité (I-TEF)
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RÉCUPERE SOL INC.
Dossier Maxxam: A810539 Votre # du projet: 
Date du rapport: 2008/04/04 Nom de projet: CENTREDALE MANOR


Votre # de commande: EC-13046
Initiales du préleveur: DS


DIOXINES ET FURANES PAR HAUTE RÉSOLUTION (SOL)


ID Maxxam     E 2 2 3 2 0
Date d'échantillonnage ÉQUIVALENCE TOXIQUE #
  U n i t é s CENTREDALE EDL FET (OTAN) TEQ(0LD) d ' i s o m è r e s Lot CQ


1 + 2


Récupération des Surrogates (%)


C13-1,2,3,4,6,7,8-H7CDD % 108 N/A N/A N/A N/A 498818


C13-1,2,3,4,6,7,8-H7CDF % 103 N/A N/A N/A N/A 498818


C13-1,2,3,6,7,8-H6CDD % 107 N/A N/A N/A N/A 498818


C13-1,2,3,6,7,8-H6CDF % 100 N/A N/A N/A N/A 498818


C13-1,2,3,7,8-P5CDD % 123 N/A N/A N/A N/A 498818


C13-1,2,3,7,8-PCDF % 102 N/A N/A N/A N/A 498818


C13-2,3,7,8-TCDD % 122 N/A N/A N/A N/A 498818


C13-2,3,7,8-TCDF % 104 N/A N/A N/A N/A 498818


C13-OCTA-CDD % 108 N/A N/A N/A N/A 498818


N/A = Non applicable
Lot CQ = Lot contrôle qualité


Page 8 de 16 2008/04/04 16:58







RÉCUPERE SOL INC.
Dossier Maxxam: A810539 Votre # du projet: 
Date du rapport: 2008/04/04 Nom de projet: CENTREDALE MANOR


Votre # de commande: EC-13046
Initiales du préleveur: DS


REMARQUES GÉNÉRALES


État des échantillons à l'arrivée: BON


Tous les résultats sont calculés sur une base sèche excepté lorsque non-applicable.


A,B,C: Selon l'Annexe 2 du "Politique de protection des sols et de réhabilitation des terrains contaminés" intitulée "Les critères génériques pour les
sols et pour les eaux souterraines (eau de surface et égouts)". ENVIRODOQ EN980478.  Pour toutes les analyses organiques, le critère A désigne
toute concentration inférieure à la valeur indiquée. Pour toutes les analyses de métaux dans les sols, le Critère A désigne la  " Teneur de fond
Secteur Grenville ".  Ces références ne sont rapportées qu'à titre indicatif et ne doivent pas être interprétées dans aucun autre contexte.
- = Ce composé ne fait pas parti de la réglementation.


CHLOROBENZÈNES (SOL)


Veuillez noter que les résultats n'ont pas été corrigés pour la récupération des échantillons de contrôle de qualité (spike). Veuillez noter que les
résultats ont été corrigés pour le blanc de méthode et surrogates.


HYDROCARBURES PAR GCFID (SOL)


Veuillez noter que les résultats n'ont pas été corrigés pour la récupération des échantillons de contrôle de qualité (spike et surrogates). Veuillez
noter que les résultats ont été corrigés pour le blanc de méthode.


MÉTAUX (SOL)


Veuillez noter que les résultats n'ont pas été corrigés pour la récupération des échantillons de contrôle de qualité.  Veuillez noter que les résultats
ont été corrigés pour le blanc.


PARAMÈTRES CONVENTIONNELS (SOL)


Veuillez noter que les résultats n'ont pas été corrigés pour la récupération des échantillons de contrôle de qualité.


BPC CONGÉNÈRES (SOL)


Veuillez noter que les résultats n'ont pas été corrigés pour la récupération des échantillons de contrôle de qualité (spike). Veuillez noter que les
résultats ont été corrigés pour le blanc de méthode et surrogates.


Noter que les résultats totaux sont arrondis à deux chiffres significatifs.


DIOXINES ET FURANES PAR HAUTE RÉSOLUTION (SOL)


Veuillez noter que les résultats ci-dessus n'ont pas été corrigés pour le pourcentage de récupération du spike et les valeurs du blanc de méthode.
Veuillez noter que les résultats ci-dessus ont été corrigés pour le pourcentage de récupération des surrogats.


Les résultats s'appliquent seulement pour les paramètres analysés.
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RÉCUPERE SOL INC.
Attention: Éloi Côté                      
Votre # du projet: 
P.O. #: EC-13046
Nom de projet: CENTREDALE MANOR


Rapport Assurance Qualité
Dossier Maxxam: A810539


Lot Date
AQ/CQ Analysé
Num Init Type CQ Paramètre aaaa/mm/jj Valeur Réc Unités


498135 YB1 ÉTALON CQ Mercure (Hg) 2008/03/25 102 %
SPIKE Mercure (Hg) 2008/03/25 113 %
BLANC DE
MÉTHODE Mercure (Hg) 2008/03/25 ND, LDR=0.02 mg/kg


498508 CN1 ÉTALON CQ pH 2008/03/26 100 %
SPIKE pH 2008/03/26 100 %


498818 FA SPIKE C13-1,2,3,4,6,7,8-H7CDD 2008/04/02 94 %
C13-1,2,3,4,6,7,8-H7CDF 2008/04/02 105 %
C13-1,2,3,6,7,8-H6CDD 2008/04/02 92 %
C13-1,2,3,6,7,8-H6CDF 2008/04/02 93 %
C13-1,2,3,7,8-P5CDD 2008/04/02 69 %
C13-1,2,3,7,8-PCDF 2008/04/02 68 %
C13-2,3,7,8-TCDD 2008/04/02 71 %
C13-2,3,7,8-TCDF 2008/04/02 69 %
C13-OCTA-CDD 2008/04/02 98 %
2,3,7,8-Tetra CDD 2008/04/02 76 %
1,2,3,7,8-Penta CDD 2008/04/02 76 %
1,2,3,4,7,8-Hexa CDD 2008/04/02 76 %
1,2,3,6,7,8-Hexa CDD 2008/04/02 80 %
1,2,3,7,8,9-Hexa CDD 2008/04/02 75 %
1,2,3,4,6,7,8-Hepta CDD 2008/04/02 87 %
Octachlorodibenzo-p-dioxine 2008/04/02 79 %
2,3,7,8-Tetra CDF 2008/04/02 79 %
1,2,3,7,8-Penta CDF 2008/04/02 77 %
2,3,4,7,8-Penta CDF 2008/04/02 76 %
1,2,3,4,7,8,-Hexa CDF 2008/04/02 75 %
1,2,3,6,7,8-Hexa CDF 2008/04/02 82 %
2,3,4,6,7,8-Hexa CDF 2008/04/02 81 %
1,2,3,7,8,9-Hexa CDF 2008/04/02 80 %
1,2,3,4,6,7,8-Hepta CDF 2008/04/02 87 %
1,2,3,4,7,8,9-Hepta CDF 2008/04/02 77 %
Octachlorodibenzofuranne 2008/04/02 80 %


BLANC DE
MÉTHODE C13-1,2,3,4,6,7,8-H7CDD 2008/04/02 92 %


C13-1,2,3,4,6,7,8-H7CDF 2008/04/02 102 %
C13-1,2,3,6,7,8-H6CDD 2008/04/02 101 %
C13-1,2,3,6,7,8-H6CDF 2008/04/02 101 %
C13-1,2,3,7,8-P5CDD 2008/04/02 58 %
C13-1,2,3,7,8-PCDF 2008/04/02 52 %
C13-2,3,7,8-TCDD 2008/04/02 67 %
C13-2,3,7,8-TCDF 2008/04/02 61 %
C13-OCTA-CDD 2008/04/02 86 %
2,3,7,8-Tetra CDD 2008/04/02 ND, LDR=0.08 pg/g
1,2,3,7,8-Penta CDD 2008/04/02 ND, LDR=0.09 pg/g
1,2,3,4,7,8-Hexa CDD 2008/04/02 ND, LDR=0.1 pg/g
1,2,3,6,7,8-Hexa CDD 2008/04/02 ND, LDR=0.1 pg/g
1,2,3,7,8,9-Hexa CDD 2008/04/02 ND, LDR=0.1 pg/g
1,2,3,4,6,7,8-Hepta CDD 2008/04/02 ND, LDR=0.1 pg/g
Octachlorodibenzo-p-dioxine 2008/04/02 1.2, LDR=0.2 pg/g
Tétrachlorodibenzo-p-dioxines total 2008/04/02 ND, LDR=0.08 pg/g
Pentachlorodibenzo-p-dioxines total 2008/04/02 ND, LDR=0.09 pg/g
Hexachlorodibenzo-p-dioxines total 2008/04/02 ND, LDR=0.1 pg/g
Heptachlorodibenzo-p-dioxines total 2008/04/02 ND, LDR=0.1 pg/g
Chlorodibenzo-p-dioxines total 2008/04/02 1.2 pg/g
2,3,7,8-Tetra CDF 2008/04/02 ND, LDR=0.2 pg/g
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RÉCUPERE SOL INC.
Attention: Éloi Côté                      
Votre # du projet: 
P.O. #: EC-13046
Nom de projet: CENTREDALE MANOR


Rapport Assurance Qualité (Suite)
Dossier Maxxam: A810539


Lot Date
AQ/CQ Analysé
Num Init Type CQ Paramètre aaaa/mm/jj Valeur Réc Unités


498818 FA BLANC DE
MÉTHODE 1,2,3,7,8-Penta CDF 2008/04/02 ND, LDR=0.06 pg/g


2,3,4,7,8-Penta CDF 2008/04/02 ND, LDR=0.07 pg/g
1,2,3,4,7,8,-Hexa CDF 2008/04/02 ND, LDR=0.06 pg/g
1,2,3,6,7,8-Hexa CDF 2008/04/02 ND, LDR=0.06 pg/g
2,3,4,6,7,8-Hexa CDF 2008/04/02 ND, LDR=0.07 pg/g
1,2,3,7,8,9-Hexa CDF 2008/04/02 ND, LDR=0.07 pg/g
1,2,3,4,6,7,8-Hepta CDF 2008/04/02 0.7, LDR=0.1 pg/g
1,2,3,4,7,8,9-Hepta CDF 2008/04/02 ND, LDR=0.1 pg/g
Octachlorodibenzofuranne 2008/04/02 0.6, LDR=0.1 pg/g
Tétrachlorodibenzofurannes total 2008/04/02 ND, LDR=0.08 pg/g
Pentachlorodibenzofurannes total 2008/04/02 ND, LDR=0.06 pg/g
Hexachlorodibenzofurannes total 2008/04/02 0.46, LDR=0.06 pg/g
Heptachlorodibenzofurannes total 2008/04/02 0.7, LDR=0.1 pg/g
Chlorodibenzo furannes total 2008/04/02 1.8 pg/g


500193 SCW SPIKE 1-Chlorooctadécane 2008/04/02 83 %
Hydrocarbures Pétroliers (C10-C50) 2008/04/02 84 %


BLANC DE
MÉTHODE 1-Chlorooctadécane 2008/04/02 86 %


Hydrocarbures Pétroliers (C10-C50) 2008/04/02 ND, LDR=100 mg/kg
500195 TN SPIKE C13-Hexachlorobenzène 2008/04/02 75 %


D3-1,2,4-Trichlorobenzène 2008/04/02 77 %
1,3,5-Trichlorobenzène 2008/04/02 92 %
1,2,4-Trichlorobenzène 2008/04/02 93 %
1,2,3-Trichlorobenzène 2008/04/02 99 %
1,2,3,5+1,2,4,5-Tetrachlorobenzène 2008/04/02 96 %
1,2,3,4-Tétrachlorobenzène 2008/04/02 89 %
Pentachlorobenzène 2008/04/02 94 %
Hexachlorobenzène 2008/04/02 89 %


BLANC DE
MÉTHODE C13-Hexachlorobenzène 2008/04/02 77 %


D3-1,2,4-Trichlorobenzène 2008/04/02 77 %
1,3,5-Trichlorobenzène 2008/04/02 ND, LDR=0.01 mg/kg
1,2,4-Trichlorobenzène 2008/04/02 ND, LDR=0.01 mg/kg
1,2,3-Trichlorobenzène 2008/04/02 ND, LDR=0.01 mg/kg
1,2,3,5+1,2,4,5-Tetrachlorobenzène 2008/04/02 ND, LDR=0.01 mg/kg
1,2,3,4-Tétrachlorobenzène 2008/04/02 ND, LDR=0.01 mg/kg
Pentachlorobenzène 2008/04/02 ND, LDR=0.01 mg/kg
Hexachlorobenzène 2008/04/02 ND, LDR=0.01 mg/kg


500355 JF2 SPIKE Argent (Ag) 2008/04/02 110 %
Arsenic (As) 2008/04/02 114 %
Baryum (Ba) 2008/04/02 111 %
Cadmium (Cd) 2008/04/02 100 %
Cobalt (Co) 2008/04/02 109 %
Chrome (Cr) 2008/04/02 114 %
Cuivre (Cu) 2008/04/02 102 %
Etain (Sn) 2008/04/02 105 %
Manganèse (Mn) 2008/04/02 106 %
Molybdène (Mo) 2008/04/02 102 %
Nickel (Ni) 2008/04/02 107 %
Plomb (Pb) 2008/04/02 110 %
Zinc (Zn) 2008/04/02 109 %
Béryllium (Be) 2008/04/02 107 %


BLANC DE
MÉTHODE Argent (Ag) 2008/04/02 ND, LDR=2 mg/kg
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RÉCUPERE SOL INC.
Attention: Éloi Côté                      
Votre # du projet: 
P.O. #: EC-13046
Nom de projet: CENTREDALE MANOR


Rapport Assurance Qualité (Suite)
Dossier Maxxam: A810539


Lot Date
AQ/CQ Analysé
Num Init Type CQ Paramètre aaaa/mm/jj Valeur Réc Unités


500355 JF2 BLANC DE
MÉTHODE Arsenic (As) 2008/04/02 ND, LDR=6 mg/kg


Baryum (Ba) 2008/04/02 ND, LDR=5 mg/kg
Cadmium (Cd) 2008/04/02 ND, LDR=0.5 mg/kg
Cobalt (Co) 2008/04/02 ND, LDR=2 mg/kg
Chrome (Cr) 2008/04/02 ND, LDR=2 mg/kg
Cuivre (Cu) 2008/04/02 ND, LDR=2 mg/kg
Etain (Sn) 2008/04/02 ND, LDR=5 mg/kg
Manganèse (Mn) 2008/04/02 ND, LDR=1 mg/kg
Molybdène (Mo) 2008/04/02 ND, LDR=2 mg/kg
Nickel (Ni) 2008/04/02 ND, LDR=1 mg/kg
Plomb (Pb) 2008/04/02 ND, LDR=5 mg/kg
Zinc (Zn) 2008/04/02 ND, LDR=10 mg/kg
Béryllium (Be) 2008/04/02 ND, LDR=0.5 mg/kg


500357 JF2 SPIKE Sélénium (Se) 2008/04/02 99 %
BLANC DE
MÉTHODE Sélénium (Se) 2008/04/02 ND, LDR=1 mg/kg


501155 TN SPIKE 2,3,3',4,6-Pentachlorobiphényle 2008/03/25 83 %
2',3,5-Trichlorobiphényle 2008/03/25 82 %
22'33'44'566'-Nonachlorobiphényle 2008/03/25 88 %
BPC Totaux 2008/03/25 81 %


BLANC DE
MÉTHODE 2,3,3',4,6-Pentachlorobiphényle 2008/03/25 79 %


2',3,5-Trichlorobiphényle 2008/03/25 81 %
22'33'44'566'-Nonachlorobiphényle 2008/03/25 89 %
BPC Totaux 2008/03/25 ND, LDR=0.01 mg/kg


ND = Non détecté
LDR = Limite de détection rapportée
Étalon CQ = Étalon Contrôle Qualité
SPIKE = Blanc fortifié
Réc = Récupération


Page 12 de 16 2008/04/04 16:58







Page des signatures de validation


Dossier Maxxam: A810539


Les résultats analytiques ainsi que  les données de contrôle-qualité contenus dans ce rapport furent vérifiés et validés par les
personnes suivantes:


DELIA BARBUL, B.Sc., chimiste, Analyste 2                                        


FREDERIC ARNAU, B.Sc., chimiste, Analyste Senior.                                  


HHRISTINA CHORBADZHIEVA, B.Sc Chimiste, Analyste 2                                        


MICHEL POULIN, B.Sc., Chimiste, Analyste 2                                        


TIEN NGUYEN THI, B.Sc., chimiste, Analyste 2                                         


====================================================================
Maxxam a mis en place des procédures qui protègent contre  l'utilisation malsaine de la signature électronique et emploi les signataires requis selon la
section 5.10.2 du guide ISO/IEC 17025:2005(E). Le CCN et l' ACLAE ont tous deux approuvé cette façon de rapporter les résultats ainsi que ce format
électronique de rapport.
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Argyro Frangoulis 


From: 
Sent: 
To: 
Cc: 
Subject: 


Martine Lepage 
Wednesday, March 19 20084 17 PM 
Argyro Frangoulis 
Chantale Beaulieu 
RE' Image numerisee de PB35-Admin 


Ou~ on peut procedex mais en meme temps que m'envoyais ce courriel je parlals au Cll! 
et il 'a me confirmer les tests a faire sur ces deux echant~llons. Alors a ends que 
t'envoi Ie COC avant de proceder au analyses. 


Aussi, tu devrais avoir un autre proje de BENETT en meme temps ou dans pas long~em 
Est-ce que tu peux m'envoyer Ie COC SVP? 


Merci ! 


-----Message d'orlgine--- - 
De : Argyro Frangoulis 
Envoye : Wednesday, March 19, 2008 4:11 PM A 
ObJet: FW: Image numerisee de PB35-Admin 


BonJour, 


Mar ine Lepage Cc Chant Ie Beaulleu 


On a re~u 'eDa e 2 br ' On va probablement ecre c pable e Ie 
sauver. Est-ce qu'on doi proceder? 


f'llerci, 


Argyro Frangoulis, B.Sc . 


Assstal te cbarge de proje s 


Maxxam Analytique Inc. I Passlonne par le service et la science ~' 


889 on ee de Liesse, Vil l e St-Lauren , C H4T 1P5 


Bureau: 514- ~8-9001 ext.229 


Sans frais : 1-877-462-9926 ext. 229 


argyro.frangoulis®maxxamanaly ics.com 


'Veui lez noter que nous serons fermes vendredi Ie 21 Mars 2008 pour les vac nces de 
Paques *Please note hat we will be closed on Frlday, March 21st, 2008 for Eas er 
weekend 


*** •• *** **** * ******** ************* * * **. 


Le present courr~el et tout f ichier joint a celul-ci peuvent con enit es 
rense ignements confidentiels ou privilegies. Si ce elvoi ne s'adresse as a VOUS o~ 
vous l'avez re~u par erreur, vous devez l'efEacer. Vous De pouvez conserver, 
distribuer, communiquer ou utiliser les rense ' gDements qu'll con ient. Noua ,ous prl 
de nous s~gnaler l'er:eur par courriel. Merci de votre collabora ~on. 


889 Montee de Liesse, Ville St-Laurent, Quebec, Canada H4T 1 P5 Tel. : (514) 448-9001 Telecopieur: (514) 448-9199 Ligne sans frais : 1-877-4MAXXAM (462-9926) 


Ce certificat ne doit pas etre reproduit, sinon en entier, sans I'autorisation ecrite du laboratoire. 
This certificate may not be reproduced, except in its entirety, without the written approval of the laboratory. 


Argyro Frangoulis 


From: 
Sent: 
To: 
Cc: 
Subject: 


Martme Lepage 
Wednesday, March 19 2008417 PM 
Argyro Frangoulis 
Chantale Beaulieu 
RE' Image numerisee de PB35-Admin 


OUl OIl peut proceder mais en meme temps que m'envoyals ce courriel je parlais au Cl l( 
et 1 'a me confi mer les tests a faire sur ces deux echantl1lons. Alors a ends que 
t'envoi Ie CDC avant de proceder au analyses . 


Aussi, t:u devrais avoir un autre proje de BENETT en meme t:ernps ou dans pas long em.: 
Est-ce que tu peux m'envoyer le cac SVP? 


Merci ! 


-- ---I'1essage d'origine--- - 
De : Argyro Frangoulis 
Envoye : Wednesday, March 19, 2008 4:11 PM A 
Objet: FW: Image numerisee de PB3S-Admin 


BonJour, 


Mar ine Lepage Cc Chant Ie BeaulIeu 


On a re~u l'echantillon Cent-eDa e 2 br ' 
sauver. Est-ce qu'on dOl proceder? 


On va probablement et:re c pable e Ie 


t-Ierci, 


Argyro Frangoulis, B.Sc. 


Assistal te charge de proje s 


Maxxam Analytique Inc. I Passioone par Ie service e la science ~' 


a89 Mont:ee de Liesse, Vl1 1e St-Lauren , C H4T IPS 


Bureau: 514- 48-9001 ext.229 


Sans frais : 1 - 877-462-9926 ext. 229 


argyro.frangoulis@maxxamanaly ics.com 


*Ve~lllez noter que nous serons fermes vendredi Ie 2 Mars 2008 pour 1 s vac nces de 
paques .Please note hat we will be c l osed on Frlday, March 21st, 008 for Eas er 
weekend 


.. * ....... * * 
•••• **** * ** **** * ** ***** ******-.*.* * • * ** 


Le present courriel et tout fichier join a celul-ci peuvent con enil des 
renseignemen s confidentiels ou privilegles . Si ce e VOl ne s'adresse as a vous C~ 
vous l'avez re<;:u par erreur, vous devez l'efEacer. Vous De pouvez conserver, 
dlstribuer, communiquer ou utiliser les rense ' gnements qu'il can lent. Nou~ vous pr: 
de nous slgnaler l'erteur par courriel. ~erci de votre collabora lon. 


889 Montee de Liesse, Ville St-Laurent, Quebec, Canada H4T 1 P5 Tel. : (514) 448-9001 Telecopieur: (514) 448-9199 Ligne sans frais : 1-877-4MAXXAM (462-9926) 


Ce certificat ne doit pas etre reproduit, sinon en entier, sans I'autorisation ecrite du laboratoire. 
This certificate may not be reproduced, except in its entirety, without the written approval of the laboratory. 
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Argyro Frangoulis 


From: 
Sent: 
To: 
Subject: 


Attachments: 


cae Centre ale 
Manor 010173.1.. .. 


Martine Lepage 
Friday, March 2 1, 2008 1 30 PM 
Argyro Frangoulis 
RE Recupere Sol COC # 2 


COC Centredale Manor 01 01731 pdf 


Bonjour Argyro, 


Voici le cac manquant. 


Il faut le mettre sous le nom de Recupere Sol (2427). Bloi Cote, soumission A60519. 


Merci ! 


-----Message d'origine----
De : Argyro Frangoulis 
Envoye : Thursday, March 20, 2008 10:38 ]I.M A 


BonJour Mart:.~ne, 


Martine Lepage Objet RE: Rectlpere S, 


Concernan le ler COC que j' ava~s envoye h~er avec le po brise, J' aimera~s sa'.'o~r _ 
analyses a faire. Es - ce que ce sont les memes avec les memes details du courriel q 
je v~ens de recevoir du 281 Main? 


Merci, 


. rgyro Frangoulis, B.Sc. 


Assistan e charge de projets 


Maxxam Analytique Inc . I Passionne par Ie sel.-vice e la science" 


889 Montee de Liesse, Ville S -Laurent, QC H4T 1P5 


Bureau: 514- _8-9001 ext.229 


Sans f rais : 1-877-462-9926 ext. 229 


argyro.frangoulis maxxamanalytics.com 


*Veu ' llez not:.er que nous serons Eermes ven redi le 21 Mars 2008 pour les vacances de 
Paques Please note that we wi 1 be closed on Friday, March 21st, 2008 for Eas~er 
weeken 


*** *w * ** * * * **** * * 
* **** 


***** wx * *** ** * * **** **~ 


** . ***** 


~e present courriel e~ tout fichier Joint a celu~-ci peuvent contenlr des 
renseignemen s confiden iels au privllegies . Si ee t e Val ne s'adresse p s a vous o~ 
vous l ' avez recu par erreu r, vous devez l ' effacer. Vous ne pouvez conserver, 


, . ~":'r""-';""'·"-- ,c ,..... ....... ...... , .. 1"""1..;,....." f - ""11 11,t ,l;C!D'" 1-=-C!: '-t=l,n ,C:"innpmpn r c:: rnt 1 il rnnt-1P t .. lOllS ·r01S orl 
889 Montee de Llesse, Ville St-Laurent, Queoec, Canada H4 lP5 Te. : (514) 448-9001 Telecopleur : (514) 448-9199 ligne sans rais : 1-877-4MAXXAM (462-9926) 
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Argyro Frangoulis 


From: 
Sent: 
To: 
Subject: 


Attachments : 


cac Centr ale 
Manor 010173.1. ... 


Martine Lepage 
Friday, March 21,2008130 PM 
Argyro Frangoulis 
RE Recupere Sol COC # 2 


COC Centredale Manor 0101731 pdf 


BonJour Argyro, 


Voici Ie COC manquant. 


II faut Ie mettre SOliS le nom de Recupere Sol (2427), Eloi Cote, soumissio A60S19. 


Merci ! 


-----Message d'origine----
De : Argyro Frangoulis 
En/aye: Thursday, March 20, 2008 10:38 f'.M A 


BonJour Martl.ne, 


Martine Lepage ObjeL RE: Recu. ere S, 


Concen1an Ie 1er COC que j'aval.s envoye hler avec Ie po brise, j'ai merais saVOlr _ 
nalyses a aire. Es - ce que ce sont les memes avec les memes details du courriel q 


je viens de recevoir du 281 Main? 


Merci, 


. rgyro Frangoul is, B. Sc . 


Asslstante charge de projets 


Maxxam Analyt.ique Inc. I Passionne par Ie service e la science" 


889 Man ee de Liesse, Ville S -Laurent, QC H4T 1PS 


Bureau: 514 - 8-9001 ext.229 


Sans f rais : 1-877 - 462-9926 ext. 229 


arg.'ro. frangoulis@maxxamanalytics. com 


*Veu llez noter que nous serons Eermes yen redi Ie 21 Mars 2008 pour les va;anc s de 
Paq es Please note that we wi 1 be closed on Friday, March 21st, 2008 ar Eas~er 
weekend 


.****** *** * * *** «* * ** ***.~* * ** **~ • ***** * * 
** * * * .. **** 7r * * 


Le present courriel e~ tout [ ichier joint a celui - ci peuvent conteni es 
renseignemen s confiden ie l s au privl.Iegl.es. 8i ce t e VOl. ne s'adresse p S d vaus o~ 
"ous I ' avez rec;u par erreu r, vou s devez l ' effacer. Vous ne pouvez conserver, 


, . ....=!:...;, r .... _.:"h· .. _- ; C --"", n'I ,.,...,,';,..,.,,~y 1""\11 " t .;1ioc. ..... 1,:ac: 't-~'"c:~iNn,ompn -r- c:: ml 1 il rnnt-1Pot OU~ ·.fOUS Dr 
889 Montee de Llesse, Ville St-Laurent, Queoec, Canada H4T lPS Te .: (514) 448-9001 Telecopieur: (514) 448-9199 Ligne sans trais' : 1-877-4MAXXAM (462-9926) 


Ce certificat ne doit pas etre reproduit, sinon en entier, sans I'autorisation ecrite du laboratoire. 
This certificate may not be reproduced, except in its entirety, without the written approval of the laboratory. 







Votre # du projet: CENTEDALE MANOR RESTRUCTION PR


Attention: Éloi Côté
RÉCUPERE SOL INC.
80, rue des Mélèzes
Saint-Ambroise, PQ
CANADA          G7P 2N4


Date du rapport: 2009/07/21


CERTIFICAT D'ANALYSES


# DE DOSSIER MAXXAM: A931108
Reçu: 2009/07/02, 8:30 


Matrice: SOL
Nombre d'échantillons reçus: 14


Date de l' Date
Analyses Quantité extraction Analysé Méthode de laboratoire Méthode d'analyse
Composes organiques volatils 5 2009/07/06 2009/07/06 STL SOP-00145/7 Purge & Trap GC/MS  
Composes organiques volatils 7 2009/07/06 2009/07/07 STL SOP-00145/7 Purge & Trap GC/MS  
Hydrocarbures Pétroliers (C10-C50) 11 2009/07/07 2009/07/08 STL SOP-00151/12 M A . 4 1 0 - H Y D . 1 . 0      
Masse Volumique 1 2009/07/14 2009/07/14                     
Frais de gestion 14 N/A 2009/07/03                     
Granulométrie (tamis) ( 1 ) 2 N/A N/A
Mercure par vapeur froide AA 11 2009/07/07 2009/07/07 STL SOP-00042/7 MA.200-Hg 1.0        
Métaux par ICP 11 2009/07/07 2009/07/07 STL SOP-00006/7 MA.200- Mét 1.1      
Métaux par ICP-MS 11 2009/07/07 2009/07/07 STL SOP-00006/7 MA.200- Mét 1.1      
BPC aroclor 3 2009/07/07 2009/07/07 STL SOP-00160/3 G C / E C D              
BPC aroclor 1 2009/07/07 2009/07/08 STL SOP-00160/3 G C / E C D              
Dioxines & Furannes par CGSM HR 5 2009/07/06 2009/07/08 STL SOP-00171/2 GCMS Hi Res.         
Dioxines & Furannes par CGSM HR 5 2009/07/06 2009/07/09 STL SOP-00171/2 GCMS Hi Res.         
Dioxines & Furannes par CGSM HR 1 2009/07/06 2009/07/16 STL SOP-00171/2 GCMS Hi Res.         
pH 11 2009/07/07 2009/07/07 STL SOP-00016/7 MA.100- pH1.1        
Soufre 4 2009/07/06 2009/07/07 STL SOP-00028/3 MA310-CS 1.0         


(1) Cette analyse a été effectuée par Groupe Qualitas Inc.


clé de cryptage


Veuillez adresser toute question concernant ce certificat d'analyse à votre chargé(e) de projets


MARTINE LEPAGE, M.Sc.A chimiste, Chargée de projets
Email:  Martine.LePage@maxxamanalytics.com
Phone# (418) 543-3788 Ext:6201


====================================================================
Maxxam a mis en place des procédures qui protègent contre  l'utilisation malsaine de la signature électronique et emploi les signataires


Page 1 de 52 2009/07/21 08:54







Votre # du projet: CENTEDALE MANOR RESTRUCTION PR


Attention: Éloi Côté
RÉCUPERE SOL INC.
80, rue des Mélèzes
Saint-Ambroise, PQ
CANADA          G7P 2N4


Date du rapport: 2009/07/21


CERTIFICAT D'ANALYSES
-2-


requis selon la section 5.10.2 du guide ISO/IEC 17025:2005(E). Le CCN et le CALA ont tous deux approuvé cette façon de rapporter les
résultats ainsi que ce format électronique de rapport.


Veuillez vous référer à la page des signatures de validation pour le détail des validations par département.
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


HYDROCARBURES PAR GCFID (SOL)


ID Maxxam     H 8 8 5 1 3     H 8 8 5 3 5     H 8 8 5 3 6
Date d'échantillonnage 2009/06/25 2009/06/25 2009/06/25
  U n i t é s A B C 1126287 1126288 1126289  L D R Lot CQ


% Humidité % - - - 16 13 13 N/A N/A


HYDRO.  PÉTROLIERS TOTAUX


Hydrocarbures Pétroliers (C10-C50) mg/kg 300 700 3500 ND ND 170 100 638851


Récupération des Surrogates (%)


1-Chlorooctadécane % - - - 95 92 94 N/A 638851


ND = Non détecté
N/A = Non applicable
LDR = Limite de détection rapportée
Lot CQ = Lot contrôle qualité


ID Maxxam     H 8 8 5 3 7     H 8 8 5 3 8     H 8 8 5 3 9
Date d'échantillonnage 2009/06/25 2009/06/25 2009/06/25
  U n i t é s A B C 1126290 1126291 1126292  L D R Lot CQ


% Humidité % - - - 13 11 9.9 N/A N/A


HYDRO.  PÉTROLIERS TOTAUX


Hydrocarbures Pétroliers (C10-C50) mg/kg 300 700 3500 ND ND ND 100 638851


Récupération des Surrogates (%)


1-Chlorooctadécane % - - - 93 93 92 N/A 638851


ND = Non détecté
N/A = Non applicable
LDR = Limite de détection rapportée
Lot CQ = Lot contrôle qualité


ID Maxxam     H 8 8 5 4 1     H 8 8 5 4 2     H 8 8 5 4 3
Date d'échantillonnage 2009/06/25 2009/06/25 2009/06/25
  U n i t é s A B C 1126293 1126294 1126295  L D R Lot CQ


% Humidité % - - - 13 13 11 N/A N/A


HYDRO.  PÉTROLIERS TOTAUX


Hydrocarbures Pétroliers (C10-C50) mg/kg 300 700 3500 100 ND ND 100 638851


Récupération des Surrogates (%)


1-Chlorooctadécane % - - - 92 92 93 N/A 638851


ND = Non détecté
N/A = Non applicable
LDR = Limite de détection rapportée
Lot CQ = Lot contrôle qualité
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


HYDROCARBURES PAR GCFID (SOL)


ID Maxxam     H 8 8 5 4 4     H 8 8 5 4 5
Date d'échantillonnage 2009/06/25 2009/06/25
  U n i t é s A B C 1126296 1126297  L D R Lot CQ


% Humidité % - - - 10 11 N/A N/A


HYDRO.  PÉTROLIERS TOTAUX


Hydrocarbures Pétroliers (C10-C50) mg/kg 300 700 3500 130 ND 100 638851


Récupération des Surrogates (%)


1-Chlorooctadécane % - - - 81 79 N/A 638851


ND = Non détecté
N/A = Non applicable
LDR = Limite de détection rapportée
Lot CQ = Lot contrôle qualité
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


COV PAR PT-GC/MS (SOL)


ID Maxxam     H 8 8 5 1 3     H 8 8 5 3 5
Date d'échantillonnage 2009/06/25 2009/06/25
  U n i t é s A B C 1126287  L D R 1126288  L D R Lot CQ


% Humidité % - - - 16 N/A 13 N/A N/A


VOLATILS


Benzène mg/kg 0.1 0.5 5 ND 1 ND 0.1 638236


Chlorobenzène mg/kg 0.2 1 10 ND 2 ND 0.2 638236


1,2-Dichlorobenzène mg/kg 0.2 1 10 ND 2 ND 0.2 638236


1,3-Dichlorobenzène mg/kg 0.2 1 10 ND 2 ND 0.2 638236


1,4-Dichlorobenzène mg/kg 0.2 1 10 ND 2 ND 0.2 638236


Ethylbenzène mg/kg 0.2 5 50 ND 2 ND 0.2 638236


Styrène mg/kg 0.2 5 50 ND 2 ND 0.2 638236


Toluène mg/kg 0.2 3 30 ND 2 ND 0.2 638236


Xylènes Totaux mg/kg 0.2 5 50 ND 2 ND 0.2 638236


Chloroforme mg/kg 0.2 5 50 ND 2 ND 0.2 638236


Chlorure de vinyle mg/kg 0.4 0.4 0.4 ND 2 ND 0.2 638236


1,1-Dichloroéthane mg/kg 0.2 5 50 ND 2 ND 0.2 638236


1,2-Dichloroéthane mg/kg 0.2 5 50 ND 2 ND 0.2 638236


1,1-Dichloroéthylène mg/kg 0.2 5 50 ND 2 ND 0.2 638236


1,2-Dichloroéthylène (cis+trans) mg/kg 0.2 5 50 2 2 1.7 0.2 638236


Dichlorométhane mg/kg - 5 50 ND 2 ND 0.2 638236


1,2-Dichloropropane mg/kg 0.2 5 50 ND 2 ND 0.2 638236


1,3-Dichloropropène (cis+trans) mg/kg 0.2 5 50 ND 2 ND 0.2 638236


1,1,2,2-Tétrachloroéthane mg/kg 0.2 5 50 ND 2 ND 0.2 638236


Tétrachloroéthylène mg/kg 0.2 5 50 47 2 12 0.2 638236


Tétrachlorure de Carbone mg/kg 0.1 5 50 ND 1 ND 0.1 638236


1,1,1-Trichloroéthane mg/kg 0.2 5 50 ND 2 ND 0.2 638236


1,1,2-Trichloroéthane mg/kg 0.2 5 50 ND 2 ND 0.2 638236


Trichloroéthylène mg/kg 0.2 5 50 ND 2 1.9 0.2 638236


Récupération des Surrogates (%)


4-Bromofluorobenzène % - - - 83 N/A 84 N/A 638236


D10-Ethylbenzène % - - - 127 N/A 122 N/A 638236


D4-1,2-Dichloroéthane % - - - 103 N/A 101 N/A 638236


D8-Toluène % - - - 104 N/A 103 N/A 638236


ND = Non détecté
N/A = Non applicable
LDR = Limite de détection rapportée
Lot CQ = Lot contrôle qualité
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


COV PAR PT-GC/MS (SOL)


ID Maxxam     H 8 8 5 3 6     H 8 8 5 3 7
Date d'échantillonnage 2009/06/25 2009/06/25
  U n i t é s A B C 1126289 1126290  L D R Lot CQ


% Humidité % - - - 13 13 N/A N/A


VOLATILS


Benzène mg/kg 0.1 0.5 5 ND ND 10 638236


Chlorobenzène mg/kg 0.2 1 10 ND ND 20 638236


1,2-Dichlorobenzène mg/kg 0.2 1 10 ND ND 20 638236


1,3-Dichlorobenzène mg/kg 0.2 1 10 ND ND 20 638236


1,4-Dichlorobenzène mg/kg 0.2 1 10 ND ND 20 638236


Ethylbenzène mg/kg 0.2 5 50 ND ND 20 638236


Styrène mg/kg 0.2 5 50 ND ND 20 638236


Toluène mg/kg 0.2 3 30 ND ND 20 638236


Xylènes Totaux mg/kg 0.2 5 50 ND ND 20 638236


Chloroforme mg/kg 0.2 5 50 ND ND 20 638236


Chlorure de vinyle mg/kg 0.4 0.4 0.4 ND ND 20 638236


1,1-Dichloroéthane mg/kg 0.2 5 50 ND ND 20 638236


1,2-Dichloroéthane mg/kg 0.2 5 50 ND ND 20 638236


1,1-Dichloroéthylène mg/kg 0.2 5 50 ND ND 20 638236


1,2-Dichloroéthylène (cis+trans) mg/kg 0.2 5 50 ND ND 20 638236


Dichlorométhane mg/kg - 5 50 ND ND 20 638236


1,2-Dichloropropane mg/kg 0.2 5 50 ND ND 20 638236


1,3-Dichloropropène (cis+trans) mg/kg 0.2 5 50 ND ND 20 638236


1,1,2,2-Tétrachloroéthane mg/kg 0.2 5 50 ND ND 20 638236


Tétrachloroéthylène mg/kg 0.2 5 50 1400 500 20 638236


Tétrachlorure de Carbone mg/kg 0.1 5 50 ND ND 10 638236


1,1,1-Trichloroéthane mg/kg 0.2 5 50 ND ND 20 638236


1,1,2-Trichloroéthane mg/kg 0.2 5 50 ND ND 20 638236


Trichloroéthylène mg/kg 0.2 5 50 ND ND 20 638236


Récupération des Surrogates (%)


4-Bromofluorobenzène % - - - 82 82 N/A 638236


D10-Ethylbenzène % - - - ** ** N/A 638236


D4-1,2-Dichloroéthane % - - - 103 104 N/A 638236


D8-Toluène % - - - 102 105 N/A 638236


ND = Non détecté
N/A = Non applicable
LDR = Limite de détection rapportée
Lot CQ = Lot contrôle qualité
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


COV PAR PT-GC/MS (SOL)


ID Maxxam     H 8 8 5 3 8     H 8 8 5 3 9
Date d'échantillonnage 2009/06/25 2009/06/25
  U n i t é s A B C 1126291  L D R 1126292  L D R Lot CQ


% Humidité % - - - 11 N/A 9.9 N/A N/A


VOLATILS


Benzène mg/kg 0.1 0.5 5 ND 1 ND 0.1 638236


Chlorobenzène mg/kg 0.2 1 10 ND 2 ND 0.2 638236


1,2-Dichlorobenzène mg/kg 0.2 1 10 ND 2 ND 0.2 638236


1,3-Dichlorobenzène mg/kg 0.2 1 10 ND 2 ND 0.2 638236


1,4-Dichlorobenzène mg/kg 0.2 1 10 ND 2 ND 0.2 638236


Ethylbenzène mg/kg 0.2 5 50 ND 2 ND 0.2 638236


Styrène mg/kg 0.2 5 50 ND 2 ND 0.2 638236


Toluène mg/kg 0.2 3 30 ND 2 ND 0.2 638236


Xylènes Totaux mg/kg 0.2 5 50 ND 2 ND 0.2 638236


Chloroforme mg/kg 0.2 5 50 ND 2 ND 0.2 638236


Chlorure de vinyle mg/kg 0.4 0.4 0.4 ND 2 ND 0.2 638236


1,1-Dichloroéthane mg/kg 0.2 5 50 ND 2 ND 0.2 638236


1,2-Dichloroéthane mg/kg 0.2 5 50 ND 2 ND 0.2 638236


1,1-Dichloroéthylène mg/kg 0.2 5 50 ND 2 ND 0.2 638236


1,2-Dichloroéthylène (cis+trans) mg/kg 0.2 5 50 ND 2 ND 0.2 638236


Dichlorométhane mg/kg - 5 50 ND 2 ND 0.2 638236


1,2-Dichloropropane mg/kg 0.2 5 50 ND 2 ND 0.2 638236


1,3-Dichloropropène (cis+trans) mg/kg 0.2 5 50 ND 2 ND 0.2 638236


1,1,2,2-Tétrachloroéthane mg/kg 0.2 5 50 ND 2 ND 0.2 638236


Tétrachloroéthylène mg/kg 0.2 5 50 160 2 12 0.2 638236


Tétrachlorure de Carbone mg/kg 0.1 5 50 ND 1 ND 0.1 638236


1,1,1-Trichloroéthane mg/kg 0.2 5 50 ND 2 ND 0.2 638236


1,1,2-Trichloroéthane mg/kg 0.2 5 50 ND 2 ND 0.2 638236


Trichloroéthylène mg/kg 0.2 5 50 ND 2 ND 0.2 638236


Récupération des Surrogates (%)


4-Bromofluorobenzène % - - - 82 N/A 76 N/A 638236


D10-Ethylbenzène % - - - 122 N/A 135 N/A 638236


D4-1,2-Dichloroéthane % - - - 104 N/A 104 N/A 638236


D8-Toluène % - - - 104 N/A 107 N/A 638236


ND = Non détecté
N/A = Non applicable
LDR = Limite de détection rapportée
Lot CQ = Lot contrôle qualité
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


COV PAR PT-GC/MS (SOL)


ID Maxxam     H 8 8 5 4 1     H 8 8 5 4 2
Date d'échantillonnage 2009/06/25 2009/06/25
  U n i t é s A B C 1126293  L D R 1126294  L D R Lot CQ


% Humidité % - - - 13 N/A 13 N/A N/A


VOLATILS


Benzène mg/kg 0.1 0.5 5 ND 1 ND 10 638236


Chlorobenzène mg/kg 0.2 1 10 ND 2 ND 20 638236


1,2-Dichlorobenzène mg/kg 0.2 1 10 ND 2 ND 20 638236


1,3-Dichlorobenzène mg/kg 0.2 1 10 ND 2 ND 20 638236


1,4-Dichlorobenzène mg/kg 0.2 1 10 ND 2 ND 20 638236


Ethylbenzène mg/kg 0.2 5 50 ND 2 ND 20 638236


Styrène mg/kg 0.2 5 50 ND 2 ND 20 638236


Toluène mg/kg 0.2 3 30 ND 2 ND 20 638236


Xylènes Totaux mg/kg 0.2 5 50 ND 2 ND 20 638236


Chloroforme mg/kg 0.2 5 50 ND 2 ND 20 638236


Chlorure de vinyle mg/kg 0.4 0.4 0.4 ND 2 ND 20 638236


1,1-Dichloroéthane mg/kg 0.2 5 50 ND 2 ND 20 638236


1,2-Dichloroéthane mg/kg 0.2 5 50 ND 2 ND 20 638236


1,1-Dichloroéthylène mg/kg 0.2 5 50 ND 2 ND 20 638236


1,2-Dichloroéthylène (cis+trans) mg/kg 0.2 5 50 ND 2 ND 20 638236


Dichlorométhane mg/kg - 5 50 ND 2 ND 20 638236


1,2-Dichloropropane mg/kg 0.2 5 50 ND 2 ND 20 638236


1,3-Dichloropropène (cis+trans) mg/kg 0.2 5 50 ND 2 ND 20 638236


1,1,2,2-Tétrachloroéthane mg/kg 0.2 5 50 ND 2 ND 20 638236


Tétrachloroéthylène mg/kg 0.2 5 50 30 2 1000 20 638236


Tétrachlorure de Carbone mg/kg 0.1 5 50 ND 1 ND 10 638236


1,1,1-Trichloroéthane mg/kg 0.2 5 50 ND 2 ND 20 638236


1,1,2-Trichloroéthane mg/kg 0.2 5 50 ND 2 ND 20 638236


Trichloroéthylène mg/kg 0.2 5 50 ND 2 ND 20 638236


Récupération des Surrogates (%)


4-Bromofluorobenzène % - - - 73 N/A 71 N/A 638236


D10-Ethylbenzène % - - - 100 N/A ** N/A 638236


D4-1,2-Dichloroéthane % - - - 102 N/A 103 N/A 638236


D8-Toluène % - - - 108 N/A 108 N/A 638236


ND = Non détecté
N/A = Non applicable
LDR = Limite de détection rapportée
Lot CQ = Lot contrôle qualité
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


COV PAR PT-GC/MS (SOL)


ID Maxxam     H 8 8 5 4 3     H 8 8 5 4 4
Date d'échantillonnage 2009/06/25 2009/06/25
  U n i t é s A B C 1126295  L D R 1126296  L D R Lot CQ


% Humidité % - - - 11 N/A 10 N/A N/A


VOLATILS


Benzène mg/kg 0.1 0.5 5 ND 10 ND 1 638236


Chlorobenzène mg/kg 0.2 1 10 ND 20 ND 2 638236


1,2-Dichlorobenzène mg/kg 0.2 1 10 ND 20 ND 2 638236


1,3-Dichlorobenzène mg/kg 0.2 1 10 ND 20 ND 2 638236


1,4-Dichlorobenzène mg/kg 0.2 1 10 ND 20 ND 2 638236


Ethylbenzène mg/kg 0.2 5 50 ND 20 ND 2 638236


Styrène mg/kg 0.2 5 50 ND 20 ND 2 638236


Toluène mg/kg 0.2 3 30 ND 20 ND 2 638236


Xylènes Totaux mg/kg 0.2 5 50 ND 20 ND 2 638236


Chloroforme mg/kg 0.2 5 50 ND 20 ND 2 638236


Chlorure de vinyle mg/kg 0.4 0.4 0.4 ND 20 ND 2 638236


1,1-Dichloroéthane mg/kg 0.2 5 50 ND 20 ND 2 638236


1,2-Dichloroéthane mg/kg 0.2 5 50 ND 20 ND 2 638236


1,1-Dichloroéthylène mg/kg 0.2 5 50 ND 20 ND 2 638236


1,2-Dichloroéthylène (cis+trans) mg/kg 0.2 5 50 ND 20 ND 2 638236


Dichlorométhane mg/kg - 5 50 ND 20 ND 2 638236


1,2-Dichloropropane mg/kg 0.2 5 50 ND 20 ND 2 638236


1,3-Dichloropropène (cis+trans) mg/kg 0.2 5 50 ND 20 ND 2 638236


1,1,2,2-Tétrachloroéthane mg/kg 0.2 5 50 ND 20 ND 2 638236


Tétrachloroéthylène mg/kg 0.2 5 50 360 20 33 2 638236


Tétrachlorure de Carbone mg/kg 0.1 5 50 ND 10 ND 1 638236


1,1,1-Trichloroéthane mg/kg 0.2 5 50 ND 20 ND 2 638236


1,1,2-Trichloroéthane mg/kg 0.2 5 50 ND 20 ND 2 638236


Trichloroéthylène mg/kg 0.2 5 50 ND 20 2 2 638236


Récupération des Surrogates (%)


4-Bromofluorobenzène % - - - 72 N/A 72 N/A 638236


D10-Ethylbenzène % - - - ** N/A 129 N/A 638236


D4-1,2-Dichloroéthane % - - - 104 N/A 104 N/A 638236


D8-Toluène % - - - 108 N/A 108 N/A 638236


ND = Non détecté
N/A = Non applicable
LDR = Limite de détection rapportée
Lot CQ = Lot contrôle qualité
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


COV PAR PT-GC/MS (SOL)


ID Maxxam     H 8 8 5 4 5     H 8 8 5 4 6
Date d'échantillonnage 2009/06/25 2009/06/25
  U n i t é s A B C 1126297 1126298  L D R Lot CQ


% Humidité % - - - 11 15 N/A N/A


VOLATILS


Benzène mg/kg 0.1 0.5 5 ND ND 0.1 638236


Chlorobenzène mg/kg 0.2 1 10 ND ND 0.2 638236


1,2-Dichlorobenzène mg/kg 0.2 1 10 ND ND 0.2 638236


1,3-Dichlorobenzène mg/kg 0.2 1 10 ND ND 0.2 638236


1,4-Dichlorobenzène mg/kg 0.2 1 10 ND ND 0.2 638236


Ethylbenzène mg/kg 0.2 5 50 ND ND 0.2 638236


Styrène mg/kg 0.2 5 50 ND ND 0.2 638236


Toluène mg/kg 0.2 3 30 ND ND 0.2 638236


Xylènes Totaux mg/kg 0.2 5 50 ND ND 0.2 638236


Chloroforme mg/kg 0.2 5 50 ND ND 0.2 638236


Chlorure de vinyle mg/kg 0.4 0.4 0.4 ND ND 0.2 638236


1,1-Dichloroéthane mg/kg 0.2 5 50 ND ND 0.2 638236


1,2-Dichloroéthane mg/kg 0.2 5 50 ND ND 0.2 638236


1,1-Dichloroéthylène mg/kg 0.2 5 50 ND ND 0.2 638236


1,2-Dichloroéthylène (cis+trans) mg/kg 0.2 5 50 0.3 0.3 0.2 638236


Dichlorométhane mg/kg - 5 50 ND ND 0.2 638236


1,2-Dichloropropane mg/kg 0.2 5 50 ND ND 0.2 638236


1,3-Dichloropropène (cis+trans) mg/kg 0.2 5 50 ND ND 0.2 638236


1,1,2,2-Tétrachloroéthane mg/kg 0.2 5 50 ND ND 0.2 638236


Tétrachloroéthylène mg/kg 0.2 5 50 25 17 0.2 638236


Tétrachlorure de Carbone mg/kg 0.1 5 50 ND ND 0.1 638236


1,1,1-Trichloroéthane mg/kg 0.2 5 50 ND ND 0.2 638236


1,1,2-Trichloroéthane mg/kg 0.2 5 50 ND ND 0.2 638236


Trichloroéthylène mg/kg 0.2 5 50 0.7 0.4 0.2 638236


Récupération des Surrogates (%)


4-Bromofluorobenzène % - - - 74 76 N/A 638236


D10-Ethylbenzène % - - - 134 130 N/A 638236


D4-1,2-Dichloroéthane % - - - 103 103 N/A 638236


D8-Toluène % - - - 107 107 N/A 638236


ND = Non détecté
N/A = Non applicable
LDR = Limite de détection rapportée
Lot CQ = Lot contrôle qualité
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


MÉTAUX (SOL)


ID Maxxam     H 8 8 5 1 3     H 8 8 5 3 5     H 8 8 5 3 6
Date d'échantillonnage 2009/06/25 2009/06/25 2009/06/25
  U n i t é s A B C 1126287 1126288  L D R 1126289  L D R Lot CQ


% Humidité % - - - 16 13 N/A 13 N/A N/A


MÉTAUX


Mercure (Hg) mg/kg 0.4 2 10 0.49 0.06 0.02 1.1 0.2 638761


Argent (Ag) mg/kg 2 20 40 ND ND 2 ND 2 638751


Arsenic (As) mg/kg 10 30 50 ND ND 6 ND 6 638751


Baryum (Ba) mg/kg 200 500 2000 19 28 5 74 5 638751


Cadmium (Cd) mg/kg 0.9 5 20 ND ND 0.5 1.4 0.5 638751


Cobalt (Co) mg/kg 15 50 300 ND ND 2 2 2 638751


Sélénium (Se) mg/kg 3 3 10 ND ND 1 ND 1 638755


Chrome (Cr) mg/kg 45 250 800 16 37 2 32 2 638751


Cuivre (Cu) mg/kg 50 100 500 6 7 2 41 2 638751


Etain (Sn) mg/kg 5 50 300 ND ND 5 6 5 638751


Manganèse (Mn) mg/kg 1000 1000 2200 62 24 1 140 1 638751


Molybdène (Mo) mg/kg 6 10 40 2 ND 2 ND 2 638751


Nickel (Ni) mg/kg 30 100 500 2 3 1 6 1 638751


Plomb (Pb) mg/kg 50 500 1000 24 94 5 120 5 638751


Zinc (Zn) mg/kg 100 500 1500 42 22 10 170 10 638751


ND = Non détecté
N/A = Non applicable
LDR = Limite de détection rapportée
Lot CQ = Lot contrôle qualité
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


MÉTAUX (SOL)


ID Maxxam     H 8 8 5 3 7     H 8 8 5 3 8     H 8 8 5 3 9     H 8 8 5 3 9
Date d'échantillonnage 2009/06/25 2009/06/25 2009/06/25 2009/06/25
  U n i t é s A B C 1126290 1126291 1126292 1126292  L D R Lot CQ


Dup.
de Lab.


% Humidité % - - - 13 11 9.9 9.9 N/A N/A


MÉTAUX


Mercure (Hg) mg/kg 0.4 2 10 0.06 0.04 ND N/A 0.02 638761


Argent (Ag) mg/kg 2 20 40 ND ND ND ND 2 638751


Arsenic (As) mg/kg 10 30 50 ND ND ND ND 6 638751


Baryum (Ba) mg/kg 200 500 2000 21 33 17 18 5 638751


Cadmium (Cd) mg/kg 0.9 5 20 ND ND ND ND 0.5 638751


Cobalt (Co) mg/kg 15 50 300 ND 3 ND ND 2 638751


Sélénium (Se) mg/kg 3 3 10 ND ND ND ND 1 638755


Chrome (Cr) mg/kg 45 250 800 65 53 9 12 2 638751


Cuivre (Cu) mg/kg 50 100 500 8 8 3 3 2 638751


Etain (Sn) mg/kg 5 50 300 ND 6 ND ND 5 638751


Manganèse (Mn) mg/kg 1000 1000 2200 82 380 120 120 1 638751


Molybdène (Mo) mg/kg 6 10 40 ND 18 ND 3 2 638751


Nickel (Ni) mg/kg 30 100 500 2 7 2 2 1 638751


Plomb (Pb) mg/kg 50 500 1000 21 14 8 8 5 638751


Zinc (Zn) mg/kg 100 500 1500 24 34 13 14 10 638751


ND = Non détecté
N/A = Non applicable
LDR = Limite de détection rapportée
Lot CQ = Lot contrôle qualité
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


MÉTAUX (SOL)


ID Maxxam     H 8 8 5 4 1     H 8 8 5 4 2     H 8 8 5 4 3     H 8 8 5 4 4
Date d'échantillonnage 2009/06/25 2009/06/25 2009/06/25 2009/06/25
  U n i t é s A B C 1126293 1126294 1126295 1126296  L D R Lot CQ


% Humidité % - - - 13 13 11 10 N/A N/A


MÉTAUX


Mercure (Hg) mg/kg 0.4 2 10 0.09 0.10 ND 0.04 0.02 638761


Argent (Ag) mg/kg 2 20 40 ND ND ND ND 2 638751


Arsenic (As) mg/kg 10 30 50 ND ND ND ND 6 638751


Baryum (Ba) mg/kg 200 500 2000 52 25 27 33 5 638751


Cadmium (Cd) mg/kg 0.9 5 20 ND ND ND ND 0.5 638751


Cobalt (Co) mg/kg 15 50 300 5 ND 3 3 2 638751


Sélénium (Se) mg/kg 3 3 10 ND ND ND ND 1 638755


Chrome (Cr) mg/kg 45 250 800 17 26 7 23 2 638751


Cuivre (Cu) mg/kg 50 100 500 13 6 5 9 2 638751


Etain (Sn) mg/kg 5 50 300 ND ND ND 6 5 638751


Manganèse (Mn) mg/kg 1000 1000 2200 1200 79 450 460 1 638751


Molybdène (Mo) mg/kg 6 10 40 2 ND ND 3 2 638751


Nickel (Ni) mg/kg 30 100 500 5 3 3 4 1 638751


Plomb (Pb) mg/kg 50 500 1000 17 19 12 22 5 638751


Zinc (Zn) mg/kg 100 500 1500 46 26 20 38 10 638751


ND = Non détecté
N/A = Non applicable
LDR = Limite de détection rapportée
Lot CQ = Lot contrôle qualité
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


MÉTAUX (SOL)


ID Maxxam     H 8 8 5 4 4     H 8 8 5 4 5
Date d'échantillonnage 2009/06/25 2009/06/25
  U n i t é s A B C 1126296 1126297  L D R Lot CQ


Dup.
de Lab.


% Humidité % - - - 10 11 N/A N/A


MÉTAUX


Mercure (Hg) mg/kg 0.4 2 10 0.03 ND 0.02 638761


Argent (Ag) mg/kg 2 20 40 N/A ND 2 638751


Arsenic (As) mg/kg 10 30 50 N/A ND 6 638751


Baryum (Ba) mg/kg 200 500 2000 N/A 20 5 638751


Cadmium (Cd) mg/kg 0.9 5 20 N/A ND 0.5 638751


Cobalt (Co) mg/kg 15 50 300 N/A 3 2 638751


Sélénium (Se) mg/kg 3 3 10 N/A ND 1 638755


Chrome (Cr) mg/kg 45 250 800 N/A 7 2 638751


Cuivre (Cu) mg/kg 50 100 500 N/A 8 2 638751


Etain (Sn) mg/kg 5 50 300 N/A ND 5 638751


Manganèse (Mn) mg/kg 1000 1000 2200 N/A 150 1 638751


Molybdène (Mo) mg/kg 6 10 40 N/A 2 2 638751


Nickel (Ni) mg/kg 30 100 500 N/A 5 1 638751


Plomb (Pb) mg/kg 50 500 1000 N/A 5 5 638751


Zinc (Zn) mg/kg 100 500 1500 N/A 22 10 638751


ND = Non détecté
N/A = Non applicable
LDR = Limite de détection rapportée
Lot CQ = Lot contrôle qualité
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


PARAMÈTRES CONVENTIONNELS (SOL)


ID Maxxam     H 8 8 5 1 3     H 8 8 5 3 5     H 8 8 5 3 6     H 8 8 5 3 7
Date d'échantillonnage 2009/06/25 2009/06/25 2009/06/25 2009/06/25
  U n i t é s A B C 1126287 1126288 1126289 1126290  L D R Lot CQ


% Humidité % - - - 16 13 13 13 N/A N/A


CONVENTIONNELS


pH pH - - - 7.27 6.95 7.65 8.10 N/A 638854


Soufre (S) % 0.04 0.1 0.2 0.12 N/A N/A 0.03 0.01 638510


N/A = Non applicable
LDR = Limite de détection rapportée
Lot CQ = Lot contrôle qualité


ID Maxxam     H 8 8 5 3 8     H 8 8 5 3 9     H 8 8 5 4 1     H 8 8 5 4 2
Date d'échantillonnage 2009/06/25 2009/06/25 2009/06/25 2009/06/25
  U n i t é s A B C 1126291 1126292 1126293 1126294  L D R Lot CQ


% Humidité % - - - 11 9.9 13 13 N/A N/A


CONVENTIONNELS


pH pH - - - 7.09 8.28 11.7 9.84 N/A 638854


Soufre (S) % 0.04 0.1 0.2 N/A N/A 0.06 N/A 0.01 638510


N/A = Non applicable
LDR = Limite de détection rapportée
Lot CQ = Lot contrôle qualité


ID Maxxam     H 8 8 5 4 3     H 8 8 5 4 4     H 8 8 5 4 4     H 8 8 5 4 5
Date d'échantillonnage 2009/06/25 2009/06/25 2009/06/25 2009/06/25
  U n i t é s A B C 1126295 1126296 1126296 1126297  L D R Lot CQ


Dup. de Lab.


% Humidité % - - - 11 10 10 11 N/A N/A


CONVENTIONNELS


pH pH - - - 9.89 8.66 8.50 7.82 N/A 638854


Soufre (S) % 0.04 0.1 0.2 N/A 0.04 N/A N/A 0.01 638510


N/A = Non applicable
LDR = Limite de détection rapportée
Lot CQ = Lot contrôle qualité
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


PARAMÈTRES CONVENTIONNELS (SOL)


ID Maxxam     H 8 8 5 4 6
Date d'échantillonnage 2009/06/25
  U n i t é s A B C 1126298  L D R Lot CQ


% Humidité % - - - 15 N/A N/A


CONVENTIONNELS


Densité g/cm3 - - - 1.2 N/A 641278


N/A = Non applicable
LDR = Limite de détection rapportée
Lot CQ = Lot contrôle qualité
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


BPC (SOL)


ID Maxxam     H 8 8 5 1 3     H 8 8 5 3 7     H 8 8 5 4 1     H 8 8 5 4 4
Date d'échantillonnage 2009/06/25 2009/06/25 2009/06/25 2009/06/25
  U n i t é s 1126287 1126290 1126293 1126296  L D R Lot CQ


% Humidité % 16 13 13 10 N/A N/A


BPC


Aroclor 1242 mg/kg ND ND ND ND 0.10 638762


Aroclor 1248 mg/kg ND ND ND ND 0.10 638762


Aroclor 1254 mg/kg 0.15 ND ND 0.11 0.10 638762


Aroclor 1260 mg/kg 0.12 ND 0.20 ND 0.10 638762


BPC Totaux mg/kg 0.27 ND 0.20 0.11 N/A 638762


Récupération des Surrogates (%)


Décachlorobiphényle % 89 93 80 86 N/A 638762


ND = Non détecté
N/A = Non applicable
LDR = Limite de détection rapportée
Lot CQ = Lot contrôle qualité
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


DIOXINES ET FURANES PAR HAUTE RÉSOLUTION (SOL)


ID Maxxam     H 8 8 5 1 3
Date d'échantillonnage 2009/06/25 ÉQUIVALENCE TOXIQUE #
  U n i t é s 1126287 LDE FET (OTAN) TEQ(0LD) d ' i s o m è r e s Lot CQ


% Humidité % 16 N/A N/A N/A N/A N/A


DIOXINES


2,3,7,8-Tetra CDD * pg/g 32000 10 1.0 32000 N/A 638264


1,2,3,7,8-Penta CDD pg/g 57 2 0.50 29 N/A 638264


1,2,3,4,7,8-Hexa CDD pg/g ND 7 0.10 0 N/A 638264


1,2,3,6,7,8-Hexa CDD pg/g 11 4 0.10 1.1 N/A 638264


1,2,3,7,8,9-Hexa CDD pg/g ND 6 0.10 0 N/A 638264


1,2,3,4,6,7,8-Hepta CDD pg/g 31 2 0.010 0.31 N/A 638264


Octachlorodibenzo-p-dioxine pg/g 390 10 0.0010 0.39 1 638264


Tétrachlorodibenzo-p-dioxines total pg/g 32000 10 N/A N/A 3 638264


Pentachlorodibenzo-p-dioxines total pg/g 290 2 N/A N/A 2 638264


Hexachlorodibenzo-p-dioxines total pg/g 300 6 N/A N/A 3 638264


Heptachlorodibenzo-p-dioxines total pg/g 77 2 N/A N/A 2 638264


Chlorodibenzo-p-dioxines total pg/g 33000 N/A N/A N/A 11 638264


2,3,7,8-Tetra CDF ** pg/g 8 2 0.10 0.80 N/A 638264


1,2,3,7,8-Penta CDF pg/g ND 5 0.050 0 N/A 638264


2,3,4,7,8-Penta CDF pg/g 14 5 0.50 7.0 N/A 638264


1,2,3,4,7,8,-Hexa CDF pg/g ND 10 0.10 0 N/A 638264


1,2,3,6,7,8-Hexa CDF pg/g ND 10 0.10 0 N/A 638264


2,3,4,6,7,8-Hexa CDF pg/g ND 10 0.10 0 N/A 638264


1,2,3,7,8,9-Hexa CDF pg/g ND 10 0.10 0 N/A 638264


1,2,3,4,6,7,8-Hepta CDF pg/g 9.5 0.8 0.010 0.095 N/A 638264


1,2,3,4,7,8,9-Hepta CDF pg/g ND 1 0.010 0 N/A 638264


Octachlorodibenzofuranne pg/g 340 20 0.0010 0.34 1 638264


Tétrachlorodibenzofurannes total pg/g 150 2 N/A N/A 15 638264


Pentachlorodibenzofurannes total pg/g 430 5 N/A N/A 5 638264


Hexachlorodibenzofurannes total pg/g 2200 10 N/A N/A 4 638264


Heptachlorodibenzofurannes total pg/g 35 0.9 N/A N/A 3 638264


Chlorodibenzo furannes total pg/g 3200 N/A N/A N/A 28 638264


ND = Non détecté
N/A = Non applicable
Lot CQ = Lot contrôle qualité
* CDD = Chloro Dibenzo-p-Dioxine, ** CDF = Chloro Dibenzo-p-Furanne.  Le résultat de 2,3,7,8-Tetra CDF représente la
quantité maximum possible, car cet isomère peut éluer avec d'autres isomères.
FET = Facteur Équivalence Toxique, TEQ = Équivalence Toxique, 
La valeur d'équivalence toxique total rapportée est la somme des quotients équivalences toxiques pour les congénères
examinés.
LDE = limite de détection estimée
OTAN (1989) Organisation du traité de l'Atlantique Nord/Comité sur les défis de la société moderne (OTAN/CDSM)
Facteurs internationaux d'équivalence de la toxicité (I-TEF)
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


DIOXINES ET FURANES PAR HAUTE RÉSOLUTION (SOL)


ID Maxxam     H 8 8 5 1 3
Date d'échantillonnage 2009/06/25 ÉQUIVALENCE TOXIQUE #
  U n i t é s 1126287 LDE FET (OTAN) TEQ(0LD) d ' i s o m è r e s Lot CQ


ÉQUIVALENCE TOXIQUE TOTALE pg/g N/A N/A N/A      3 2 0 0 0 N/A N/A


Récupération des Surrogates (%)


C13-1,2,3,4,6,7,8-H7CDD * % 94 N/A N/A N/A N/A 638264


C13-1,2,3,4,6,7,8-H7CDF ** % 85 N/A N/A N/A N/A 638264


C13-1,2,3,6,7,8-H6CDD % 82 N/A N/A N/A N/A 638264


C13-1,2,3,6,7,8-H6CDF % 80 N/A N/A N/A N/A 638264


C13-1,2,3,7,8-P5CDD % 82 N/A N/A N/A N/A 638264


C13-1,2,3,7,8-PCDF % 79 N/A N/A N/A N/A 638264


C13-2,3,7,8-TCDD % 77 N/A N/A N/A N/A 638264


C13-2,3,7,8-TCDF % 71 N/A N/A N/A N/A 638264


C13-OCTA-CDD % 70 N/A N/A N/A N/A 638264


N/A = Non applicable
Lot CQ = Lot contrôle qualité
* CDD = Chloro Dibenzo-p-Dioxine, ** CDF = Chloro Dibenzo-p-Furanne.  Le résultat de 2,3,7,8-Tetra CDF représente la
quantité maximum possible, car cet isomère peut éluer avec d'autres isomères.
FET = Facteur Équivalence Toxique, TEQ = Équivalence Toxique, 
La valeur d'équivalence toxique total rapportée est la somme des quotients équivalences toxiques pour les congénères
examinés.
LDE = limite de détection estimée
OTAN (1989) Organisation du traité de l'Atlantique Nord/Comité sur les défis de la société moderne (OTAN/CDSM)
Facteurs internationaux d'équivalence de la toxicité (I-TEF)
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


DIOXINES ET FURANES PAR HAUTE RÉSOLUTION (SOL)


ID Maxxam     H 8 8 5 3 5
Date d'échantillonnage 2009/06/25 ÉQUIVALENCE TOXIQUE #
  U n i t é s 1126288 LDE FET (OTAN) TEQ(0LD) d ' i s o m è r e s Lot CQ


% Humidité % 13 N/A N/A N/A N/A N/A


DIOXINES


2,3,7,8-Tetra CDD * pg/g 800 3 1.0 800 N/A 638264


1,2,3,7,8-Penta CDD pg/g ND 3 0.50 0 N/A 638264


1,2,3,4,7,8-Hexa CDD pg/g ND 4 0.10 0 N/A 638264


1,2,3,6,7,8-Hexa CDD pg/g ND 2 0.10 0 N/A 638264


1,2,3,7,8,9-Hexa CDD pg/g ND 3 0.10 0 N/A 638264


1,2,3,4,6,7,8-Hepta CDD pg/g ND 2 0.010 0 N/A 638264


Octachlorodibenzo-p-dioxine pg/g 40 4 0.0010 0.040 1 638264


Tétrachlorodibenzo-p-dioxines total pg/g 830 3 N/A N/A 3 638264


Pentachlorodibenzo-p-dioxines total pg/g 82 2 N/A N/A 2 638264


Hexachlorodibenzo-p-dioxines total pg/g 6 3 N/A N/A 1 638264


Heptachlorodibenzo-p-dioxines total pg/g ND 0.8 N/A N/A 0 638264


Chlorodibenzo-p-dioxines total pg/g 960 N/A N/A N/A 7 638264


2,3,7,8-Tetra CDF ** pg/g ND 2 0.10 0 N/A 638264


1,2,3,7,8-Penta CDF pg/g ND 0.6 0.050 0 N/A 638264


2,3,4,7,8-Penta CDF pg/g ND 0.7 0.50 0 N/A 638264


1,2,3,4,7,8,-Hexa CDF pg/g ND 2 0.10 0 N/A 638264


1,2,3,6,7,8-Hexa CDF pg/g ND 2 0.10 0 N/A 638264


2,3,4,6,7,8-Hexa CDF pg/g ND 2 0.10 0 N/A 638264


1,2,3,7,8,9-Hexa CDF pg/g ND 2 0.10 0 N/A 638264


1,2,3,4,6,7,8-Hepta CDF pg/g ND 0.8 0.010 0 N/A 638264


1,2,3,4,7,8,9-Hepta CDF pg/g ND 1 0.010 0 N/A 638264


Octachlorodibenzofuranne pg/g 26 2 0.0010 0.026 1 638264


Tétrachlorodibenzofurannes total pg/g ND 2 N/A N/A 0 638264


Pentachlorodibenzofurannes total pg/g 36 0.7 N/A N/A 4 638264


Hexachlorodibenzofurannes total pg/g 320 2 N/A N/A 5 638264


Heptachlorodibenzofurannes total pg/g 12 0.9 N/A N/A 1 638264


Chlorodibenzo furannes total pg/g 390 N/A N/A N/A 11 638264


ND = Non détecté
N/A = Non applicable
Lot CQ = Lot contrôle qualité
* CDD = Chloro Dibenzo-p-Dioxine, ** CDF = Chloro Dibenzo-p-Furanne.  Le résultat de 2,3,7,8-Tetra CDF représente la
quantité maximum possible, car cet isomère peut éluer avec d'autres isomères.
FET = Facteur Équivalence Toxique, TEQ = Équivalence Toxique, 
La valeur d'équivalence toxique total rapportée est la somme des quotients équivalences toxiques pour les congénères
examinés.
LDE = limite de détection estimée
OTAN (1989) Organisation du traité de l'Atlantique Nord/Comité sur les défis de la société moderne (OTAN/CDSM)
Facteurs internationaux d'équivalence de la toxicité (I-TEF)
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


DIOXINES ET FURANES PAR HAUTE RÉSOLUTION (SOL)


ID Maxxam     H 8 8 5 3 5
Date d'échantillonnage 2009/06/25 ÉQUIVALENCE TOXIQUE #
  U n i t é s 1126288 LDE FET (OTAN) TEQ(0LD) d ' i s o m è r e s Lot CQ


ÉQUIVALENCE TOXIQUE TOTALE pg/g N/A N/A N/A        8 0 0 N/A N/A


Récupération des Surrogates (%)


C13-1,2,3,4,6,7,8-H7CDD * % 109 N/A N/A N/A N/A 638264


C13-1,2,3,4,6,7,8-H7CDF ** % 93 N/A N/A N/A N/A 638264


C13-1,2,3,6,7,8-H6CDD % 85 N/A N/A N/A N/A 638264


C13-1,2,3,6,7,8-H6CDF % 85 N/A N/A N/A N/A 638264


C13-1,2,3,7,8-P5CDD % 85 N/A N/A N/A N/A 638264


C13-1,2,3,7,8-PCDF % 76 N/A N/A N/A N/A 638264


C13-2,3,7,8-TCDD % 69 N/A N/A N/A N/A 638264


C13-2,3,7,8-TCDF % 65 N/A N/A N/A N/A 638264


C13-OCTA-CDD % 80 N/A N/A N/A N/A 638264


N/A = Non applicable
Lot CQ = Lot contrôle qualité
* CDD = Chloro Dibenzo-p-Dioxine, ** CDF = Chloro Dibenzo-p-Furanne.  Le résultat de 2,3,7,8-Tetra CDF représente la
quantité maximum possible, car cet isomère peut éluer avec d'autres isomères.
FET = Facteur Équivalence Toxique, TEQ = Équivalence Toxique, 
La valeur d'équivalence toxique total rapportée est la somme des quotients équivalences toxiques pour les congénères
examinés.
LDE = limite de détection estimée
OTAN (1989) Organisation du traité de l'Atlantique Nord/Comité sur les défis de la société moderne (OTAN/CDSM)
Facteurs internationaux d'équivalence de la toxicité (I-TEF)
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


DIOXINES ET FURANES PAR HAUTE RÉSOLUTION (SOL)


ID Maxxam     H 8 8 5 3 6
Date d'échantillonnage 2009/06/25 ÉQUIVALENCE TOXIQUE #
  U n i t é s 1126289 LDE FET (OTAN) TEQ(0LD) d ' i s o m è r e s Lot CQ


% Humidité % 13 N/A N/A N/A N/A N/A


DIOXINES


2,3,7,8-Tetra CDD * pg/g 140000 0.3 1.0 140000 N/A 638264


1,2,3,7,8-Penta CDD pg/g 360 1 0.50 180 N/A 638264


1,2,3,4,7,8-Hexa CDD pg/g ND 20 0.10 0 N/A 638264


1,2,3,6,7,8-Hexa CDD pg/g 59 10 0.10 5.9 N/A 638264


1,2,3,7,8,9-Hexa CDD pg/g 23 10 0.10 2.3 N/A 638264


1,2,3,4,6,7,8-Hepta CDD pg/g ND 100 0.010 0 N/A 638264


Octachlorodibenzo-p-dioxine pg/g 1300 40 0.0010 1.3 1 638264


Tétrachlorodibenzo-p-dioxines total pg/g 140000 0.3 N/A N/A 5 638264


Pentachlorodibenzo-p-dioxines total pg/g 4500 1 N/A N/A 4 638264


Hexachlorodibenzo-p-dioxines total pg/g 3900 10 N/A N/A 4 638264


Heptachlorodibenzo-p-dioxines total pg/g 220 4 N/A N/A 1 638264


Chlorodibenzo-p-dioxines total pg/g 150000 N/A N/A N/A 15 638264


2,3,7,8-Tetra CDF ** pg/g 68 4 0.10 6.8 N/A 638264


1,2,3,7,8-Penta CDF pg/g 12 2 0.050 0.60 N/A 638264


2,3,4,7,8-Penta CDF pg/g 17 2 0.50 8.5 N/A 638264


1,2,3,4,7,8,-Hexa CDF pg/g 33 10 0.10 3.3 N/A 638264


1,2,3,6,7,8-Hexa CDF pg/g 13 8 0.10 1.3 N/A 638264


2,3,4,6,7,8-Hexa CDF pg/g ND 10 0.10 0 N/A 638264


1,2,3,7,8,9-Hexa CDF pg/g ND 10 0.10 0 N/A 638264


1,2,3,4,6,7,8-Hepta CDF pg/g 72 1 0.010 0.72 N/A 638264


1,2,3,4,7,8,9-Hepta CDF pg/g 7 2 0.010 0.070 N/A 638264


Octachlorodibenzofuranne pg/g 130 6 0.0010 0.13 1 638264


Tétrachlorodibenzofurannes total pg/g 820 4 N/A N/A 18 638264


Pentachlorodibenzofurannes total pg/g 920 2 N/A N/A 12 638264


Hexachlorodibenzofurannes total pg/g 3000 10 N/A N/A 8 638264


Heptachlorodibenzofurannes total pg/g 200 2 N/A N/A 4 638264


Chlorodibenzo furannes total pg/g 5100 N/A N/A N/A 43 638264


ND = Non détecté
N/A = Non applicable
Lot CQ = Lot contrôle qualité
* CDD = Chloro Dibenzo-p-Dioxine, ** CDF = Chloro Dibenzo-p-Furanne.  Le résultat de 2,3,7,8-Tetra CDF représente la
quantité maximum possible, car cet isomère peut éluer avec d'autres isomères.
FET = Facteur Équivalence Toxique, TEQ = Équivalence Toxique, 
La valeur d'équivalence toxique total rapportée est la somme des quotients équivalences toxiques pour les congénères
examinés.
LDE = limite de détection estimée
OTAN (1989) Organisation du traité de l'Atlantique Nord/Comité sur les défis de la société moderne (OTAN/CDSM)
Facteurs internationaux d'équivalence de la toxicité (I-TEF)
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


DIOXINES ET FURANES PAR HAUTE RÉSOLUTION (SOL)


ID Maxxam     H 8 8 5 3 6
Date d'échantillonnage 2009/06/25 ÉQUIVALENCE TOXIQUE #
  U n i t é s 1126289 LDE FET (OTAN) TEQ(0LD) d ' i s o m è r e s Lot CQ


ÉQUIVALENCE TOXIQUE TOTALE pg/g N/A N/A N/A     1 4 0 0 0 0 N/A N/A


Récupération des Surrogates (%)


C13-1,2,3,4,6,7,8-H7CDD * % 97 N/A N/A N/A N/A 638264


C13-1,2,3,4,6,7,8-H7CDF ** % 76 N/A N/A N/A N/A 638264


C13-1,2,3,6,7,8-H6CDD % 95 N/A N/A N/A N/A 638264


C13-1,2,3,6,7,8-H6CDF % 81 N/A N/A N/A N/A 638264


C13-1,2,3,7,8-P5CDD % 91 N/A N/A N/A N/A 638264


C13-1,2,3,7,8-PCDF % 77 N/A N/A N/A N/A 638264


C13-2,3,7,8-TCDD %  1 3 1 ( 1 ) N/A N/A N/A N/A 638264


C13-2,3,7,8-TCDF % 77 N/A N/A N/A N/A 638264


C13-OCTA-CDD % 67 N/A N/A N/A N/A 638264


N/A = Non applicable
Lot CQ = Lot contrôle qualité
* CDD = Chloro Dibenzo-p-Dioxine, ** CDF = Chloro Dibenzo-p-Furanne.  Le résultat de 2,3,7,8-Tetra CDF représente la
quantité maximum possible, car cet isomère peut éluer avec d'autres isomères.
FET = Facteur Équivalence Toxique, TEQ = Équivalence Toxique, 
La valeur d'équivalence toxique total rapportée est la somme des quotients équivalences toxiques pour les congénères
examinés.
LDE = limite de détection estimée
OTAN (1989) Organisation du traité de l'Atlantique Nord/Comité sur les défis de la société moderne (OTAN/CDSM)
Facteurs internationaux d'équivalence de la toxicité (I-TEF)
( 1 )    Veuillez noter que la récupération de certains composés est en dehors des limites de contrôle mais l'ensemble du
contrôle de qualité pour cette analyse rencontre nos critères d'acceptabilité.
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


DIOXINES ET FURANES PAR HAUTE RÉSOLUTION (SOL)


ID Maxxam     H 8 8 5 3 7
Date d'échantillonnage 2009/06/25 ÉQUIVALENCE TOXIQUE #
  U n i t é s 1126290 LDE FET (OTAN) TEQ(0LD) d ' i s o m è r e s Lot CQ


% Humidité % 13 N/A N/A N/A N/A N/A


DIOXINES


2,3,7,8-Tetra CDD * pg/g 78000 6 1.0 78000 N/A 638264


1,2,3,7,8-Penta CDD pg/g 23 0.8 0.50 12 N/A 638264


1,2,3,4,7,8-Hexa CDD pg/g ND 20 0.10 0 N/A 638264


1,2,3,6,7,8-Hexa CDD pg/g ND 10 0.10 0 N/A 638264


1,2,3,7,8,9-Hexa CDD pg/g ND 10 0.10 0 N/A 638264


1,2,3,4,6,7,8-Hepta CDD pg/g 11 2 0.010 0.11 N/A 638264


Octachlorodibenzo-p-dioxine pg/g 150 10 0.0010 0.15 1 638264


Tétrachlorodibenzo-p-dioxines total pg/g 80000 6 N/A N/A 4 638264


Pentachlorodibenzo-p-dioxines total pg/g 170 0.8 N/A N/A 3 638264


Hexachlorodibenzo-p-dioxines total pg/g 85 10 N/A N/A 3 638264


Heptachlorodibenzo-p-dioxines total pg/g 26 2 N/A N/A 2 638264


Chlorodibenzo-p-dioxines total pg/g 80000 N/A N/A N/A 13 638264


2,3,7,8-Tetra CDF ** pg/g 13 1 0.10 1.3 N/A 638264


1,2,3,7,8-Penta CDF pg/g ND 0.7 0.050 0 N/A 638264


2,3,4,7,8-Penta CDF pg/g ND 0.7 0.50 0 N/A 638264


1,2,3,4,7,8,-Hexa CDF pg/g ND 2 0.10 0 N/A 638264


1,2,3,6,7,8-Hexa CDF pg/g ND 2 0.10 0 N/A 638264


2,3,4,6,7,8-Hexa CDF pg/g ND 2 0.10 0 N/A 638264


1,2,3,7,8,9-Hexa CDF pg/g ND 2 0.10 0 N/A 638264


1,2,3,4,6,7,8-Hepta CDF pg/g 3.6 0.9 0.010 0.036 N/A 638264


1,2,3,4,7,8,9-Hepta CDF pg/g ND 1 0.010 0 N/A 638264


Octachlorodibenzofuranne pg/g 13 2 0.0010 0.013 1 638264


Tétrachlorodibenzofurannes total pg/g 210 1 N/A N/A 11 638264


Pentachlorodibenzofurannes total pg/g 160 0.7 N/A N/A 5 638264


Hexachlorodibenzofurannes total pg/g 660 2 N/A N/A 4 638264


Heptachlorodibenzofurannes total pg/g 11 1 N/A N/A 2 638264


Chlorodibenzo furannes total pg/g 1000 N/A N/A N/A 23 638264


ND = Non détecté
N/A = Non applicable
Lot CQ = Lot contrôle qualité
* CDD = Chloro Dibenzo-p-Dioxine, ** CDF = Chloro Dibenzo-p-Furanne.  Le résultat de 2,3,7,8-Tetra CDF représente la
quantité maximum possible, car cet isomère peut éluer avec d'autres isomères.
FET = Facteur Équivalence Toxique, TEQ = Équivalence Toxique, 
La valeur d'équivalence toxique total rapportée est la somme des quotients équivalences toxiques pour les congénères
examinés.
LDE = limite de détection estimée
OTAN (1989) Organisation du traité de l'Atlantique Nord/Comité sur les défis de la société moderne (OTAN/CDSM)
Facteurs internationaux d'équivalence de la toxicité (I-TEF)
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


DIOXINES ET FURANES PAR HAUTE RÉSOLUTION (SOL)


ID Maxxam     H 8 8 5 3 7
Date d'échantillonnage 2009/06/25 ÉQUIVALENCE TOXIQUE #
  U n i t é s 1126290 LDE FET (OTAN) TEQ(0LD) d ' i s o m è r e s Lot CQ


ÉQUIVALENCE TOXIQUE TOTALE pg/g N/A N/A N/A      7 8 0 0 0 N/A N/A


Récupération des Surrogates (%)


C13-1,2,3,4,6,7,8-H7CDD * % 96 N/A N/A N/A N/A 638264


C13-1,2,3,4,6,7,8-H7CDF ** % 83 N/A N/A N/A N/A 638264


C13-1,2,3,6,7,8-H6CDD % 80 N/A N/A N/A N/A 638264


C13-1,2,3,6,7,8-H6CDF % 81 N/A N/A N/A N/A 638264


C13-1,2,3,7,8-P5CDD % 81 N/A N/A N/A N/A 638264


C13-1,2,3,7,8-PCDF % 73 N/A N/A N/A N/A 638264


C13-2,3,7,8-TCDD % 102 N/A N/A N/A N/A 638264


C13-2,3,7,8-TCDF % 73 N/A N/A N/A N/A 638264


C13-OCTA-CDD % 71 N/A N/A N/A N/A 638264


N/A = Non applicable
Lot CQ = Lot contrôle qualité
* CDD = Chloro Dibenzo-p-Dioxine, ** CDF = Chloro Dibenzo-p-Furanne.  Le résultat de 2,3,7,8-Tetra CDF représente la
quantité maximum possible, car cet isomère peut éluer avec d'autres isomères.
FET = Facteur Équivalence Toxique, TEQ = Équivalence Toxique, 
La valeur d'équivalence toxique total rapportée est la somme des quotients équivalences toxiques pour les congénères
examinés.
LDE = limite de détection estimée
OTAN (1989) Organisation du traité de l'Atlantique Nord/Comité sur les défis de la société moderne (OTAN/CDSM)
Facteurs internationaux d'équivalence de la toxicité (I-TEF)
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


DIOXINES ET FURANES PAR HAUTE RÉSOLUTION (SOL)


ID Maxxam     H 8 8 5 3 8
Date d'échantillonnage 2009/06/25 ÉQUIVALENCE TOXIQUE #
  U n i t é s 1126291 LDE FET (OTAN) TEQ(0LD) d ' i s o m è r e s Lot CQ


% Humidité % 11 N/A N/A N/A N/A N/A


DIOXINES


2,3,7,8-Tetra CDD * pg/g 95000 10 1.0 95000 N/A 638264


1,2,3,7,8-Penta CDD pg/g 30 3 0.50 15 N/A 638264


1,2,3,4,7,8-Hexa CDD pg/g ND 7 0.10 0 N/A 638264


1,2,3,6,7,8-Hexa CDD pg/g 18 4 0.10 1.8 N/A 638264


1,2,3,7,8,9-Hexa CDD pg/g ND 6 0.10 0 N/A 638264


1,2,3,4,6,7,8-Hepta CDD pg/g 6 1 0.010 0.060 N/A 638264


Octachlorodibenzo-p-dioxine pg/g 61 4 0.0010 0.061 1 638264


Tétrachlorodibenzo-p-dioxines total pg/g 97000 10 N/A N/A 3 638264


Pentachlorodibenzo-p-dioxines total pg/g 250 3 N/A N/A 3 638264


Hexachlorodibenzo-p-dioxines total pg/g 420 5 N/A N/A 3 638264


Heptachlorodibenzo-p-dioxines total pg/g 18 1 N/A N/A 2 638264


Chlorodibenzo-p-dioxines total pg/g 98000 N/A N/A N/A 12 638264


2,3,7,8-Tetra CDF ** pg/g 10 2 0.10 1.0 N/A 638264


1,2,3,7,8-Penta CDF pg/g ND 2 0.050 0 N/A 638264


2,3,4,7,8-Penta CDF pg/g ND 2 0.50 0 N/A 638264


1,2,3,4,7,8,-Hexa CDF pg/g ND 4 0.10 0 N/A 638264


1,2,3,6,7,8-Hexa CDF pg/g ND 3 0.10 0 N/A 638264


2,3,4,6,7,8-Hexa CDF pg/g ND 4 0.10 0 N/A 638264


1,2,3,7,8,9-Hexa CDF pg/g ND 4 0.10 0 N/A 638264


1,2,3,4,6,7,8-Hepta CDF pg/g ND 2 0.010 0 N/A 638264


1,2,3,4,7,8,9-Hepta CDF pg/g ND 2 0.010 0 N/A 638264


Octachlorodibenzofuranne pg/g 10 3 0.0010 0.010 1 638264


Tétrachlorodibenzofurannes total pg/g 180 2 N/A N/A 10 638264


Pentachlorodibenzofurannes total pg/g 320 2 N/A N/A 4 638264


Hexachlorodibenzofurannes total pg/g 1100 3 N/A N/A 4 638264


Heptachlorodibenzofurannes total pg/g 11 1 N/A N/A 2 638264


Chlorodibenzo furannes total pg/g 1600 N/A N/A N/A 21 638264


ND = Non détecté
N/A = Non applicable
Lot CQ = Lot contrôle qualité
* CDD = Chloro Dibenzo-p-Dioxine, ** CDF = Chloro Dibenzo-p-Furanne.  Le résultat de 2,3,7,8-Tetra CDF représente la
quantité maximum possible, car cet isomère peut éluer avec d'autres isomères.
FET = Facteur Équivalence Toxique, TEQ = Équivalence Toxique, 
La valeur d'équivalence toxique total rapportée est la somme des quotients équivalences toxiques pour les congénères
examinés.
LDE = limite de détection estimée
OTAN (1989) Organisation du traité de l'Atlantique Nord/Comité sur les défis de la société moderne (OTAN/CDSM)
Facteurs internationaux d'équivalence de la toxicité (I-TEF)
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


DIOXINES ET FURANES PAR HAUTE RÉSOLUTION (SOL)


ID Maxxam     H 8 8 5 3 8
Date d'échantillonnage 2009/06/25 ÉQUIVALENCE TOXIQUE #
  U n i t é s 1126291 LDE FET (OTAN) TEQ(0LD) d ' i s o m è r e s Lot CQ


ÉQUIVALENCE TOXIQUE TOTALE pg/g N/A N/A N/A      9 5 0 0 0 N/A N/A


Récupération des Surrogates (%)


C13-1,2,3,4,6,7,8-H7CDD * % 93 N/A N/A N/A N/A 638264


C13-1,2,3,4,6,7,8-H7CDF ** % 76 N/A N/A N/A N/A 638264


C13-1,2,3,6,7,8-H6CDD % 82 N/A N/A N/A N/A 638264


C13-1,2,3,6,7,8-H6CDF % 78 N/A N/A N/A N/A 638264


C13-1,2,3,7,8-P5CDD % 69 N/A N/A N/A N/A 638264


C13-1,2,3,7,8-PCDF % 73 N/A N/A N/A N/A 638264


C13-2,3,7,8-TCDD % 96 N/A N/A N/A N/A 638264


C13-2,3,7,8-TCDF % 73 N/A N/A N/A N/A 638264


C13-OCTA-CDD % 63 N/A N/A N/A N/A 638264


N/A = Non applicable
Lot CQ = Lot contrôle qualité
* CDD = Chloro Dibenzo-p-Dioxine, ** CDF = Chloro Dibenzo-p-Furanne.  Le résultat de 2,3,7,8-Tetra CDF représente la
quantité maximum possible, car cet isomère peut éluer avec d'autres isomères.
FET = Facteur Équivalence Toxique, TEQ = Équivalence Toxique, 
La valeur d'équivalence toxique total rapportée est la somme des quotients équivalences toxiques pour les congénères
examinés.
LDE = limite de détection estimée
OTAN (1989) Organisation du traité de l'Atlantique Nord/Comité sur les défis de la société moderne (OTAN/CDSM)
Facteurs internationaux d'équivalence de la toxicité (I-TEF)
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


DIOXINES ET FURANES PAR HAUTE RÉSOLUTION (SOL)


ID Maxxam     H 8 8 5 3 9
Date d'échantillonnage 2009/06/25 ÉQUIVALENCE TOXIQUE #
  U n i t é s 1126292 LDE FET (OTAN) TEQ(0LD) d ' i s o m è r e s Lot CQ


% Humidité % 9.9 N/A N/A N/A N/A N/A


DIOXINES


2,3,7,8-Tetra CDD * pg/g 40000 2 1.0 40000 N/A 638264


1,2,3,7,8-Penta CDD pg/g 58 2 0.50 29 N/A 638264


1,2,3,4,7,8-Hexa CDD pg/g ND 20 0.10 0 N/A 638264


1,2,3,6,7,8-Hexa CDD pg/g 130 10 0.10 13 N/A 638264


1,2,3,7,8,9-Hexa CDD pg/g 39 20 0.10 3.9 N/A 638264


1,2,3,4,6,7,8-Hepta CDD pg/g 2 1 0.010 0.020 N/A 638264


Octachlorodibenzo-p-dioxine pg/g 21 3 0.0010 0.021 1 638264


Tétrachlorodibenzo-p-dioxines total pg/g 41000 2 N/A N/A 5 638264


Pentachlorodibenzo-p-dioxines total pg/g 290 2 N/A N/A 6 638264


Hexachlorodibenzo-p-dioxines total pg/g 680 10 N/A N/A 4 638264


Heptachlorodibenzo-p-dioxines total pg/g 6 1 N/A N/A 2 638264


Chlorodibenzo-p-dioxines total pg/g 42000 N/A N/A N/A 18 638264


2,3,7,8-Tetra CDF ** pg/g 8 1 0.10 0.80 N/A 638264


1,2,3,7,8-Penta CDF pg/g ND 3 0.050 0 N/A 638264


2,3,4,7,8-Penta CDF pg/g ND 3 0.50 0 N/A 638264


1,2,3,4,7,8,-Hexa CDF pg/g ND 5 0.10 0 N/A 638264


1,2,3,6,7,8-Hexa CDF pg/g 9 4 0.10 0.90 N/A 638264


2,3,4,6,7,8-Hexa CDF pg/g ND 6 0.10 0 N/A 638264


1,2,3,7,8,9-Hexa CDF pg/g ND 6 0.10 0 N/A 638264


1,2,3,4,6,7,8-Hepta CDF pg/g ND 2 0.010 0 N/A 638264


1,2,3,4,7,8,9-Hepta CDF pg/g ND 1 0.010 0 N/A 638264


Octachlorodibenzofuranne pg/g 3 2 0.0010 0.0030 1 638264


Tétrachlorodibenzofurannes total pg/g 110 1 N/A N/A 12 638264


Pentachlorodibenzofurannes total pg/g 170 3 N/A N/A 6 638264


Hexachlorodibenzofurannes total pg/g 1000 5 N/A N/A 5 638264


Heptachlorodibenzofurannes total pg/g 4.0 0.9 N/A N/A 1 638264


Chlorodibenzo furannes total pg/g 1300 N/A N/A N/A 25 638264


ND = Non détecté
N/A = Non applicable
Lot CQ = Lot contrôle qualité
* CDD = Chloro Dibenzo-p-Dioxine, ** CDF = Chloro Dibenzo-p-Furanne.  Le résultat de 2,3,7,8-Tetra CDF représente la
quantité maximum possible, car cet isomère peut éluer avec d'autres isomères.
FET = Facteur Équivalence Toxique, TEQ = Équivalence Toxique, 
La valeur d'équivalence toxique total rapportée est la somme des quotients équivalences toxiques pour les congénères
examinés.
LDE = limite de détection estimée
OTAN (1989) Organisation du traité de l'Atlantique Nord/Comité sur les défis de la société moderne (OTAN/CDSM)
Facteurs internationaux d'équivalence de la toxicité (I-TEF)
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


DIOXINES ET FURANES PAR HAUTE RÉSOLUTION (SOL)


ID Maxxam     H 8 8 5 3 9
Date d'échantillonnage 2009/06/25 ÉQUIVALENCE TOXIQUE #
  U n i t é s 1126292 LDE FET (OTAN) TEQ(0LD) d ' i s o m è r e s Lot CQ


ÉQUIVALENCE TOXIQUE TOTALE pg/g N/A N/A N/A      4 0 0 0 0 N/A N/A


Récupération des Surrogates (%)


C13-1,2,3,4,6,7,8-H7CDD * % 93 N/A N/A N/A N/A 638264


C13-1,2,3,4,6,7,8-H7CDF ** % 73 N/A N/A N/A N/A 638264


C13-1,2,3,6,7,8-H6CDD % 71 N/A N/A N/A N/A 638264


C13-1,2,3,6,7,8-H6CDF % 67 N/A N/A N/A N/A 638264


C13-1,2,3,7,8-P5CDD % 70 N/A N/A N/A N/A 638264


C13-1,2,3,7,8-PCDF % 68 N/A N/A N/A N/A 638264


C13-2,3,7,8-TCDD % 73 N/A N/A N/A N/A 638264


C13-2,3,7,8-TCDF % 66 N/A N/A N/A N/A 638264


C13-OCTA-CDD % 66 N/A N/A N/A N/A 638264


N/A = Non applicable
Lot CQ = Lot contrôle qualité
* CDD = Chloro Dibenzo-p-Dioxine, ** CDF = Chloro Dibenzo-p-Furanne.  Le résultat de 2,3,7,8-Tetra CDF représente la
quantité maximum possible, car cet isomère peut éluer avec d'autres isomères.
FET = Facteur Équivalence Toxique, TEQ = Équivalence Toxique, 
La valeur d'équivalence toxique total rapportée est la somme des quotients équivalences toxiques pour les congénères
examinés.
LDE = limite de détection estimée
OTAN (1989) Organisation du traité de l'Atlantique Nord/Comité sur les défis de la société moderne (OTAN/CDSM)
Facteurs internationaux d'équivalence de la toxicité (I-TEF)
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


DIOXINES ET FURANES PAR HAUTE RÉSOLUTION (SOL)


ID Maxxam     H 8 8 5 4 1
Date d'échantillonnage 2009/06/25 ÉQUIVALENCE TOXIQUE #
  U n i t é s 1126293 LDE FET (OTAN) TEQ(0LD) d ' i s o m è r e s Lot CQ


% Humidité % 13 N/A N/A N/A N/A N/A


DIOXINES


2,3,7,8-Tetra CDD * pg/g 66000 4 1.0 66000 N/A 638264


1,2,3,7,8-Penta CDD pg/g 15 3 0.50 7.5 N/A 638264


1,2,3,4,7,8-Hexa CDD pg/g ND 30 0.10 0 N/A 638264


1,2,3,6,7,8-Hexa CDD pg/g 16 4 0.10 1.6 N/A 638264


1,2,3,7,8,9-Hexa CDD pg/g ND 6 0.10 0 N/A 638264


1,2,3,4,6,7,8-Hepta CDD pg/g 20 2 0.010 0.20 N/A 638264


Octachlorodibenzo-p-dioxine pg/g 380 20 0.0010 0.38 1 638264


Tétrachlorodibenzo-p-dioxines total pg/g 66000 4 N/A N/A 4 638264


Pentachlorodibenzo-p-dioxines total pg/g 59 3 N/A N/A 2 638264


Hexachlorodibenzo-p-dioxines total pg/g 160 6 N/A N/A 3 638264


Heptachlorodibenzo-p-dioxines total pg/g 50 2 N/A N/A 2 638264


Chlorodibenzo-p-dioxines total pg/g 67000 N/A N/A N/A 12 638264


2,3,7,8-Tetra CDF ** pg/g 5 1 0.10 0.50 N/A 638264


1,2,3,7,8-Penta CDF pg/g ND 2 0.050 0 N/A 638264


2,3,4,7,8-Penta CDF pg/g ND 2 0.50 0 N/A 638264


1,2,3,4,7,8,-Hexa CDF pg/g ND 5 0.10 0 N/A 638264


1,2,3,6,7,8-Hexa CDF pg/g ND 4 0.10 0 N/A 638264


2,3,4,6,7,8-Hexa CDF pg/g ND 5 0.10 0 N/A 638264


1,2,3,7,8,9-Hexa CDF pg/g ND 5 0.10 0 N/A 638264


1,2,3,4,6,7,8-Hepta CDF pg/g 4 1 0.010 0.040 N/A 638264


1,2,3,4,7,8,9-Hepta CDF pg/g ND 2 0.010 0 N/A 638264


Octachlorodibenzofuranne pg/g 19 2 0.0010 0.019 1 638264


Tétrachlorodibenzofurannes total pg/g 130 1 N/A N/A 8 638264


Pentachlorodibenzofurannes total pg/g 220 2 N/A N/A 6 638264


Hexachlorodibenzofurannes total pg/g 1000 4 N/A N/A 4 638264


Heptachlorodibenzofurannes total pg/g 22 1 N/A N/A 3 638264


Chlorodibenzo furannes total pg/g 1400 N/A N/A N/A 22 638264


ND = Non détecté
N/A = Non applicable
Lot CQ = Lot contrôle qualité
* CDD = Chloro Dibenzo-p-Dioxine, ** CDF = Chloro Dibenzo-p-Furanne.  Le résultat de 2,3,7,8-Tetra CDF représente la
quantité maximum possible, car cet isomère peut éluer avec d'autres isomères.
FET = Facteur Équivalence Toxique, TEQ = Équivalence Toxique, 
La valeur d'équivalence toxique total rapportée est la somme des quotients équivalences toxiques pour les congénères
examinés.
LDE = limite de détection estimée
OTAN (1989) Organisation du traité de l'Atlantique Nord/Comité sur les défis de la société moderne (OTAN/CDSM)
Facteurs internationaux d'équivalence de la toxicité (I-TEF)
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


DIOXINES ET FURANES PAR HAUTE RÉSOLUTION (SOL)


ID Maxxam     H 8 8 5 4 1
Date d'échantillonnage 2009/06/25 ÉQUIVALENCE TOXIQUE #
  U n i t é s 1126293 LDE FET (OTAN) TEQ(0LD) d ' i s o m è r e s Lot CQ


ÉQUIVALENCE TOXIQUE TOTALE pg/g N/A N/A N/A      6 6 0 0 0 N/A N/A


Récupération des Surrogates (%)


C13-1,2,3,4,6,7,8-H7CDD * % 92 N/A N/A N/A N/A 638264


C13-1,2,3,4,6,7,8-H7CDF ** % 66 N/A N/A N/A N/A 638264


C13-1,2,3,6,7,8-H6CDD % 65 N/A N/A N/A N/A 638264


C13-1,2,3,6,7,8-H6CDF % 64 N/A N/A N/A N/A 638264


C13-1,2,3,7,8-P5CDD % 65 N/A N/A N/A N/A 638264


C13-1,2,3,7,8-PCDF % 62 N/A N/A N/A N/A 638264


C13-2,3,7,8-TCDD % 63 N/A N/A N/A N/A 638264


C13-2,3,7,8-TCDF % 50 N/A N/A N/A N/A 638264


C13-OCTA-CDD % 65 N/A N/A N/A N/A 638264


N/A = Non applicable
Lot CQ = Lot contrôle qualité
* CDD = Chloro Dibenzo-p-Dioxine, ** CDF = Chloro Dibenzo-p-Furanne.  Le résultat de 2,3,7,8-Tetra CDF représente la
quantité maximum possible, car cet isomère peut éluer avec d'autres isomères.
FET = Facteur Équivalence Toxique, TEQ = Équivalence Toxique, 
La valeur d'équivalence toxique total rapportée est la somme des quotients équivalences toxiques pour les congénères
examinés.
LDE = limite de détection estimée
OTAN (1989) Organisation du traité de l'Atlantique Nord/Comité sur les défis de la société moderne (OTAN/CDSM)
Facteurs internationaux d'équivalence de la toxicité (I-TEF)
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


DIOXINES ET FURANES PAR HAUTE RÉSOLUTION (SOL)


ID Maxxam     H 8 8 5 4 2
Date d'échantillonnage 2009/06/25 ÉQUIVALENCE TOXIQUE #
  U n i t é s 1126294 LDE FET (OTAN) TEQ(0LD) d ' i s o m è r e s Lot CQ


% Humidité % 13 N/A N/A N/A N/A N/A


DIOXINES


2,3,7,8-Tetra CDD * pg/g 170000 1 1.0 170000 N/A 638264


1,2,3,7,8-Penta CDD pg/g 34 1 0.50 17 N/A 638264


1,2,3,4,7,8-Hexa CDD pg/g ND 3 0.10 0 N/A 638264


1,2,3,6,7,8-Hexa CDD pg/g 5 2 0.10 0.50 N/A 638264


1,2,3,7,8,9-Hexa CDD pg/g ND 2 0.10 0 N/A 638264


1,2,3,4,6,7,8-Hepta CDD pg/g 10 1 0.010 0.10 N/A 638264


Octachlorodibenzo-p-dioxine pg/g 150 5 0.0010 0.15 1 638264


Tétrachlorodibenzo-p-dioxines total pg/g 170000 1 N/A N/A 5 638264


Pentachlorodibenzo-p-dioxines total pg/g 130 1 N/A N/A 2 638264


Hexachlorodibenzo-p-dioxines total pg/g 130 2 N/A N/A 3 638264


Heptachlorodibenzo-p-dioxines total pg/g 25 1 N/A N/A 2 638264


Chlorodibenzo-p-dioxines total pg/g 170000 N/A N/A N/A 13 638264


2,3,7,8-Tetra CDF ** pg/g 26 1 0.10 2.6 N/A 638264


1,2,3,7,8-Penta CDF pg/g ND 0.8 0.050 0 N/A 638264


2,3,4,7,8-Penta CDF pg/g ND 2 0.50 0 N/A 638264


1,2,3,4,7,8,-Hexa CDF pg/g ND 7 0.10 0 N/A 638264


1,2,3,6,7,8-Hexa CDF pg/g ND 5 0.10 0 N/A 638264


2,3,4,6,7,8-Hexa CDF pg/g ND 8 0.10 0 N/A 638264


1,2,3,7,8,9-Hexa CDF pg/g ND 8 0.10 0 N/A 638264


1,2,3,4,6,7,8-Hepta CDF pg/g 5 1 0.010 0.050 N/A 638264


1,2,3,4,7,8,9-Hepta CDF pg/g ND 2 0.010 0 N/A 638264


Octachlorodibenzofuranne pg/g 11 2 0.0010 0.011 1 638264


Tétrachlorodibenzofurannes total pg/g 570 1 N/A N/A 13 638264


Pentachlorodibenzofurannes total pg/g 770 0.8 N/A N/A 4 638264


Hexachlorodibenzofurannes total pg/g 2400 7 N/A N/A 4 638264


Heptachlorodibenzofurannes total pg/g 5 1 N/A N/A 1 638264


Chlorodibenzo furannes total pg/g 3800 N/A N/A N/A 23 638264


ND = Non détecté
N/A = Non applicable
Lot CQ = Lot contrôle qualité
* CDD = Chloro Dibenzo-p-Dioxine, ** CDF = Chloro Dibenzo-p-Furanne.  Le résultat de 2,3,7,8-Tetra CDF représente la
quantité maximum possible, car cet isomère peut éluer avec d'autres isomères.
FET = Facteur Équivalence Toxique, TEQ = Équivalence Toxique, 
La valeur d'équivalence toxique total rapportée est la somme des quotients équivalences toxiques pour les congénères
examinés.
LDE = limite de détection estimée
OTAN (1989) Organisation du traité de l'Atlantique Nord/Comité sur les défis de la société moderne (OTAN/CDSM)
Facteurs internationaux d'équivalence de la toxicité (I-TEF)
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


DIOXINES ET FURANES PAR HAUTE RÉSOLUTION (SOL)


ID Maxxam     H 8 8 5 4 2
Date d'échantillonnage 2009/06/25 ÉQUIVALENCE TOXIQUE #
  U n i t é s 1126294 LDE FET (OTAN) TEQ(0LD) d ' i s o m è r e s Lot CQ


ÉQUIVALENCE TOXIQUE TOTALE pg/g N/A N/A N/A     1 7 0 0 0 0 N/A N/A


Récupération des Surrogates (%)


C13-1,2,3,4,6,7,8-H7CDD * % 108 N/A N/A N/A N/A 638264


C13-1,2,3,4,6,7,8-H7CDF ** % 83 N/A N/A N/A N/A 638264


C13-1,2,3,6,7,8-H6CDD % 80 N/A N/A N/A N/A 638264


C13-1,2,3,6,7,8-H6CDF % 71 N/A N/A N/A N/A 638264


C13-1,2,3,7,8-P5CDD % 81 N/A N/A N/A N/A 638264


C13-1,2,3,7,8-PCDF % 79 N/A N/A N/A N/A 638264


C13-2,3,7,8-TCDD % 109 N/A N/A N/A N/A 638264


C13-2,3,7,8-TCDF % 70 N/A N/A N/A N/A 638264


C13-OCTA-CDD % 78 N/A N/A N/A N/A 638264


N/A = Non applicable
Lot CQ = Lot contrôle qualité
* CDD = Chloro Dibenzo-p-Dioxine, ** CDF = Chloro Dibenzo-p-Furanne.  Le résultat de 2,3,7,8-Tetra CDF représente la
quantité maximum possible, car cet isomère peut éluer avec d'autres isomères.
FET = Facteur Équivalence Toxique, TEQ = Équivalence Toxique, 
La valeur d'équivalence toxique total rapportée est la somme des quotients équivalences toxiques pour les congénères
examinés.
LDE = limite de détection estimée
OTAN (1989) Organisation du traité de l'Atlantique Nord/Comité sur les défis de la société moderne (OTAN/CDSM)
Facteurs internationaux d'équivalence de la toxicité (I-TEF)
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


DIOXINES ET FURANES PAR HAUTE RÉSOLUTION (SOL)


ID Maxxam     H 8 8 5 4 3
Date d'échantillonnage 2009/06/25 ÉQUIVALENCE TOXIQUE #
  U n i t é s 1126295 LDE FET (OTAN) TEQ(0LD) d ' i s o m è r e s Lot CQ


% Humidité % 11 N/A N/A N/A N/A N/A


DIOXINES


2,3,7,8-Tetra CDD * pg/g 36000 4 1.0 36000 N/A 638264


1,2,3,7,8-Penta CDD pg/g 39 1 0.50 20 N/A 638264


1,2,3,4,7,8-Hexa CDD pg/g ND 30 0.10 0 N/A 638264


1,2,3,6,7,8-Hexa CDD pg/g 310 20 0.10 31 N/A 638264


1,2,3,7,8,9-Hexa CDD pg/g 66 20 0.10 6.6 N/A 638264


1,2,3,4,6,7,8-Hepta CDD pg/g 5 1 0.010 0.050 N/A 638264


Octachlorodibenzo-p-dioxine pg/g 28 3 0.0010 0.028 1 638264


Tétrachlorodibenzo-p-dioxines total pg/g 37000 4 N/A N/A 2 638264


Pentachlorodibenzo-p-dioxines total pg/g 110 1 N/A N/A 3 638264


Hexachlorodibenzo-p-dioxines total pg/g 1000 20 N/A N/A 4 638264


Heptachlorodibenzo-p-dioxines total pg/g 5 1 N/A N/A 1 638264


Chlorodibenzo-p-dioxines total pg/g 38000 N/A N/A N/A 11 638264


2,3,7,8-Tetra CDF ** pg/g 4 1 0.10 0.40 N/A 638264


1,2,3,7,8-Penta CDF pg/g ND 1 0.050 0 N/A 638264


2,3,4,7,8-Penta CDF pg/g ND 1 0.50 0 N/A 638264


1,2,3,4,7,8,-Hexa CDF pg/g ND 3 0.10 0 N/A 638264


1,2,3,6,7,8-Hexa CDF pg/g ND 2 0.10 0 N/A 638264


2,3,4,6,7,8-Hexa CDF pg/g ND 3 0.10 0 N/A 638264


1,2,3,7,8,9-Hexa CDF pg/g ND 4 0.10 0 N/A 638264


1,2,3,4,6,7,8-Hepta CDF pg/g ND 0.8 0.010 0 N/A 638264


1,2,3,4,7,8,9-Hepta CDF pg/g ND 1 0.010 0 N/A 638264


Octachlorodibenzofuranne pg/g ND 2 0.0010 0 0 638264


Tétrachlorodibenzofurannes total pg/g 75 1 N/A N/A 9 638264


Pentachlorodibenzofurannes total pg/g 170 1 N/A N/A 5 638264


Hexachlorodibenzofurannes total pg/g 1200 3 N/A N/A 4 638264


Heptachlorodibenzofurannes total pg/g 2.0 0.8 N/A N/A 1 638264


Chlorodibenzo furannes total pg/g 1500 N/A N/A N/A 19 638264


ND = Non détecté
N/A = Non applicable
Lot CQ = Lot contrôle qualité
* CDD = Chloro Dibenzo-p-Dioxine, ** CDF = Chloro Dibenzo-p-Furanne.  Le résultat de 2,3,7,8-Tetra CDF représente la
quantité maximum possible, car cet isomère peut éluer avec d'autres isomères.
FET = Facteur Équivalence Toxique, TEQ = Équivalence Toxique, 
La valeur d'équivalence toxique total rapportée est la somme des quotients équivalences toxiques pour les congénères
examinés.
LDE = limite de détection estimée
OTAN (1989) Organisation du traité de l'Atlantique Nord/Comité sur les défis de la société moderne (OTAN/CDSM)
Facteurs internationaux d'équivalence de la toxicité (I-TEF)
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


DIOXINES ET FURANES PAR HAUTE RÉSOLUTION (SOL)


ID Maxxam     H 8 8 5 4 3
Date d'échantillonnage 2009/06/25 ÉQUIVALENCE TOXIQUE #
  U n i t é s 1126295 LDE FET (OTAN) TEQ(0LD) d ' i s o m è r e s Lot CQ


ÉQUIVALENCE TOXIQUE TOTALE pg/g N/A N/A N/A      3 6 0 0 0 N/A N/A


Récupération des Surrogates (%)


C13-1,2,3,4,6,7,8-H7CDD * % 107 N/A N/A N/A N/A 638264


C13-1,2,3,4,6,7,8-H7CDF ** % 84 N/A N/A N/A N/A 638264


C13-1,2,3,6,7,8-H6CDD % 78 N/A N/A N/A N/A 638264


C13-1,2,3,6,7,8-H6CDF % 77 N/A N/A N/A N/A 638264


C13-1,2,3,7,8-P5CDD % 80 N/A N/A N/A N/A 638264


C13-1,2,3,7,8-PCDF % 64 N/A N/A N/A N/A 638264


C13-2,3,7,8-TCDD % 94 N/A N/A N/A N/A 638264


C13-2,3,7,8-TCDF % 55 N/A N/A N/A N/A 638264


C13-OCTA-CDD % 81 N/A N/A N/A N/A 638264


N/A = Non applicable
Lot CQ = Lot contrôle qualité
* CDD = Chloro Dibenzo-p-Dioxine, ** CDF = Chloro Dibenzo-p-Furanne.  Le résultat de 2,3,7,8-Tetra CDF représente la
quantité maximum possible, car cet isomère peut éluer avec d'autres isomères.
FET = Facteur Équivalence Toxique, TEQ = Équivalence Toxique, 
La valeur d'équivalence toxique total rapportée est la somme des quotients équivalences toxiques pour les congénères
examinés.
LDE = limite de détection estimée
OTAN (1989) Organisation du traité de l'Atlantique Nord/Comité sur les défis de la société moderne (OTAN/CDSM)
Facteurs internationaux d'équivalence de la toxicité (I-TEF)
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


DIOXINES ET FURANES PAR HAUTE RÉSOLUTION (SOL)


ID Maxxam     H 8 8 5 4 4
Date d'échantillonnage 2009/06/25 ÉQUIVALENCE TOXIQUE #
  U n i t é s 1126296 LDE FET (OTAN) TEQ(0LD) d ' i s o m è r e s Lot CQ


% Humidité % 10 N/A N/A N/A N/A N/A


DIOXINES


2,3,7,8-Tetra CDD * pg/g 130000 0.4 1.0 130000 N/A 638264


1,2,3,7,8-Penta CDD pg/g 32 1 0.50 16 N/A 638264


1,2,3,4,7,8-Hexa CDD pg/g ND 4 0.10 0 N/A 638264


1,2,3,6,7,8-Hexa CDD pg/g 25 2 0.10 2.5 N/A 638264


1,2,3,7,8,9-Hexa CDD pg/g 7 3 0.10 0.70 N/A 638264


1,2,3,4,6,7,8-Hepta CDD pg/g 28 2 0.010 0.28 N/A 638264


Octachlorodibenzo-p-dioxine pg/g 420 8 0.0010 0.42 1 638264


Tétrachlorodibenzo-p-dioxines total pg/g 130000 0.4 N/A N/A 2 638264


Pentachlorodibenzo-p-dioxines total pg/g 130 1 N/A N/A 4 638264


Hexachlorodibenzo-p-dioxines total pg/g 150 3 N/A N/A 4 638264


Heptachlorodibenzo-p-dioxines total pg/g 63 2 N/A N/A 2 638264


Chlorodibenzo-p-dioxines total pg/g 99000 N/A N/A N/A 13 638264


2,3,7,8-Tetra CDF ** pg/g 17 0.9 0.10 1.7 N/A 638264


1,2,3,7,8-Penta CDF pg/g ND 1 0.050 0 N/A 638264


2,3,4,7,8-Penta CDF pg/g 40 1 0.50 20 N/A 638264


1,2,3,4,7,8,-Hexa CDF pg/g ND 10 0.10 0 N/A 638264


1,2,3,6,7,8-Hexa CDF pg/g ND 9 0.10 0 N/A 638264


2,3,4,6,7,8-Hexa CDF pg/g ND 10 0.10 0 N/A 638264


1,2,3,7,8,9-Hexa CDF pg/g ND 10 0.10 0 N/A 638264


1,2,3,4,6,7,8-Hepta CDF pg/g 4 1 0.010 0.040 N/A 638264


1,2,3,4,7,8,9-Hepta CDF pg/g ND 1 0.010 0 N/A 638264


Octachlorodibenzofuranne pg/g 14 1 0.0010 0.014 1 638264


Tétrachlorodibenzofurannes total pg/g 430 0.9 N/A N/A 13 638264


Pentachlorodibenzofurannes total pg/g 810 1 N/A N/A 6 638264


Hexachlorodibenzofurannes total pg/g 3600 10 N/A N/A 3 638264


Heptachlorodibenzofurannes total pg/g 29 1 N/A N/A 3 638264


Chlorodibenzo furannes total pg/g 4900 N/A N/A N/A 26 638264


ND = Non détecté
N/A = Non applicable
Lot CQ = Lot contrôle qualité
* CDD = Chloro Dibenzo-p-Dioxine, ** CDF = Chloro Dibenzo-p-Furanne.  Le résultat de 2,3,7,8-Tetra CDF représente la
quantité maximum possible, car cet isomère peut éluer avec d'autres isomères.
FET = Facteur Équivalence Toxique, TEQ = Équivalence Toxique, 
La valeur d'équivalence toxique total rapportée est la somme des quotients équivalences toxiques pour les congénères
examinés.
LDE = limite de détection estimée
OTAN (1989) Organisation du traité de l'Atlantique Nord/Comité sur les défis de la société moderne (OTAN/CDSM)
Facteurs internationaux d'équivalence de la toxicité (I-TEF)
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


DIOXINES ET FURANES PAR HAUTE RÉSOLUTION (SOL)


ID Maxxam     H 8 8 5 4 4
Date d'échantillonnage 2009/06/25 ÉQUIVALENCE TOXIQUE #
  U n i t é s 1126296 LDE FET (OTAN) TEQ(0LD) d ' i s o m è r e s Lot CQ


ÉQUIVALENCE TOXIQUE TOTALE pg/g N/A N/A N/A     1 3 0 0 0 0 N/A N/A


Récupération des Surrogates (%)


C13-1,2,3,4,6,7,8-H7CDD * % 127 N/A N/A N/A N/A 638264


C13-1,2,3,4,6,7,8-H7CDF ** % 110 N/A N/A N/A N/A 638264


C13-1,2,3,6,7,8-H6CDD % 89 N/A N/A N/A N/A 638264


C13-1,2,3,6,7,8-H6CDF % 89 N/A N/A N/A N/A 638264


C13-1,2,3,7,8-P5CDD % 91 N/A N/A N/A N/A 638264


C13-1,2,3,7,8-PCDF % 87 N/A N/A N/A N/A 638264


C13-2,3,7,8-TCDD % 127 N/A N/A N/A N/A 638264


C13-2,3,7,8-TCDF % 72 N/A N/A N/A N/A 638264


C13-OCTA-CDD % 93 N/A N/A N/A N/A 638264


N/A = Non applicable
Lot CQ = Lot contrôle qualité
* CDD = Chloro Dibenzo-p-Dioxine, ** CDF = Chloro Dibenzo-p-Furanne.  Le résultat de 2,3,7,8-Tetra CDF représente la
quantité maximum possible, car cet isomère peut éluer avec d'autres isomères.
FET = Facteur Équivalence Toxique, TEQ = Équivalence Toxique, 
La valeur d'équivalence toxique total rapportée est la somme des quotients équivalences toxiques pour les congénères
examinés.
LDE = limite de détection estimée
OTAN (1989) Organisation du traité de l'Atlantique Nord/Comité sur les défis de la société moderne (OTAN/CDSM)
Facteurs internationaux d'équivalence de la toxicité (I-TEF)
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


DIOXINES ET FURANES PAR HAUTE RÉSOLUTION (SOL)


ID Maxxam     H 8 8 5 4 5
Date d'échantillonnage 2009/06/25 ÉQUIVALENCE TOXIQUE #
  U n i t é s 1126297 LDE FET (OTAN) TEQ(0LD) d ' i s o m è r e s Lot CQ


% Humidité % 11 N/A N/A N/A N/A N/A


DIOXINES


2,3,7,8-Tetra CDD * pg/g 6700 5 1.0 6700 N/A 638264


1,2,3,7,8-Penta CDD pg/g ND 3 0.50 0 N/A 638264


1,2,3,4,7,8-Hexa CDD pg/g ND 3 0.10 0 N/A 638264


1,2,3,6,7,8-Hexa CDD pg/g 3 2 0.10 0.30 N/A 638264


1,2,3,7,8,9-Hexa CDD pg/g ND 2 0.10 0 N/A 638264


1,2,3,4,6,7,8-Hepta CDD pg/g 2 1 0.010 0.020 N/A 638264


Octachlorodibenzo-p-dioxine pg/g 23 4 0.0010 0.023 1 638264


Tétrachlorodibenzo-p-dioxines total pg/g 6800 5 N/A N/A 2 638264


Pentachlorodibenzo-p-dioxines total pg/g 9 3 N/A N/A 1 638264


Hexachlorodibenzo-p-dioxines total pg/g 9 2 N/A N/A 2 638264


Heptachlorodibenzo-p-dioxines total pg/g 6 1 N/A N/A 2 638264


Chlorodibenzo-p-dioxines total pg/g 6900 N/A N/A N/A 8 638264


2,3,7,8-Tetra CDF ** pg/g ND 1 0.10 0 N/A 638264


1,2,3,7,8-Penta CDF pg/g ND 2 0.050 0 N/A 638264


2,3,4,7,8-Penta CDF pg/g ND 2 0.50 0 N/A 638264


1,2,3,4,7,8,-Hexa CDF pg/g ND 2 0.10 0 N/A 638264


1,2,3,6,7,8-Hexa CDF pg/g ND 2 0.10 0 N/A 638264


2,3,4,6,7,8-Hexa CDF pg/g ND 3 0.10 0 N/A 638264


1,2,3,7,8,9-Hexa CDF pg/g ND 3 0.10 0 N/A 638264


1,2,3,4,6,7,8-Hepta CDF pg/g ND 1 0.010 0 N/A 638264


1,2,3,4,7,8,9-Hepta CDF pg/g ND 0.7 0.010 0 N/A 638264


Octachlorodibenzofuranne pg/g 3.2 0.8 0.0010 0.0032 1 638264


Tétrachlorodibenzofurannes total pg/g 19 1 N/A N/A 6 638264


Pentachlorodibenzofurannes total pg/g 78 2 N/A N/A 4 638264


Hexachlorodibenzofurannes total pg/g 450 2 N/A N/A 5 638264


Heptachlorodibenzofurannes total pg/g 2.0 0.6 N/A N/A 1 638264


Chlorodibenzo furannes total pg/g 560 N/A N/A N/A 17 638264


ND = Non détecté
N/A = Non applicable
Lot CQ = Lot contrôle qualité
* CDD = Chloro Dibenzo-p-Dioxine, ** CDF = Chloro Dibenzo-p-Furanne.  Le résultat de 2,3,7,8-Tetra CDF représente la
quantité maximum possible, car cet isomère peut éluer avec d'autres isomères.
FET = Facteur Équivalence Toxique, TEQ = Équivalence Toxique, 
La valeur d'équivalence toxique total rapportée est la somme des quotients équivalences toxiques pour les congénères
examinés.
LDE = limite de détection estimée
OTAN (1989) Organisation du traité de l'Atlantique Nord/Comité sur les défis de la société moderne (OTAN/CDSM)
Facteurs internationaux d'équivalence de la toxicité (I-TEF)
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


DIOXINES ET FURANES PAR HAUTE RÉSOLUTION (SOL)


ID Maxxam     H 8 8 5 4 5
Date d'échantillonnage 2009/06/25 ÉQUIVALENCE TOXIQUE #
  U n i t é s 1126297 LDE FET (OTAN) TEQ(0LD) d ' i s o m è r e s Lot CQ


ÉQUIVALENCE TOXIQUE TOTALE pg/g N/A N/A N/A       6 7 0 0 N/A N/A


Récupération des Surrogates (%)


C13-1,2,3,4,6,7,8-H7CDD * % 99 N/A N/A N/A N/A 638264


C13-1,2,3,4,6,7,8-H7CDF ** % 87 N/A N/A N/A N/A 638264


C13-1,2,3,6,7,8-H6CDD % 83 N/A N/A N/A N/A 638264


C13-1,2,3,6,7,8-H6CDF % 71 N/A N/A N/A N/A 638264


C13-1,2,3,7,8-P5CDD % 72 N/A N/A N/A N/A 638264


C13-1,2,3,7,8-PCDF % 65 N/A N/A N/A N/A 638264


C13-2,3,7,8-TCDD % 64 N/A N/A N/A N/A 638264


C13-2,3,7,8-TCDF % 51 N/A N/A N/A N/A 638264


C13-OCTA-CDD % 79 N/A N/A N/A N/A 638264


N/A = Non applicable
Lot CQ = Lot contrôle qualité
* CDD = Chloro Dibenzo-p-Dioxine, ** CDF = Chloro Dibenzo-p-Furanne.  Le résultat de 2,3,7,8-Tetra CDF représente la
quantité maximum possible, car cet isomère peut éluer avec d'autres isomères.
FET = Facteur Équivalence Toxique, TEQ = Équivalence Toxique, 
La valeur d'équivalence toxique total rapportée est la somme des quotients équivalences toxiques pour les congénères
examinés.
LDE = limite de détection estimée
OTAN (1989) Organisation du traité de l'Atlantique Nord/Comité sur les défis de la société moderne (OTAN/CDSM)
Facteurs internationaux d'équivalence de la toxicité (I-TEF)
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RÉCUPERE SOL INC.
Dossier Maxxam: A931108 Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
Date du rapport: 2009/07/21


Initiales du préleveur: VL


REMARQUES GÉNÉRALES


État des échantillons à l'arrivée: BON excepté pour
Composes organiques volatils: Présence d'un espace d'air.:     H88513,     H88535,     H88536,     H88537,     H88538,     H88539,     H88541,
H88542,     H88543,     H88544,     H88545,     H88546


Tous les résultats sont calculés sur une base sèche excepté lorsque non-applicable.


A,B,C: Selon l'Annexe 2 du "Politique de protection des sols et de réhabilitation des terrains contaminés" intitulée "Les critères génériques pour les
sols et pour les eaux souterraines (eau de surface et égouts)". ENVIRODOQ EN980478.  Pour toutes les analyses organiques, le critère A désigne
toute concentration inférieure à la valeur indiquée. Pour toutes les analyses de métaux dans les sols, le Critère A désigne la  " Teneur de fond
Secteur Grenville ".  Ces références ne sont rapportées qu'à titre indicatif et ne doivent pas être interprétées dans aucun autre contexte.
- = Ce composé ne fait pas parti de la réglementation.


HYDROCARBURES PAR GCFID (SOL)


Veuillez noter que les résultats n'ont pas été corrigés pour la récupération des échantillons de contrôle de qualité (spike et surrogates). Veuillez
noter que les résultats ont été corrigés pour le blanc de méthode.


COV PAR PT-GC/MS (SOL)


Veuillez noter que les résultats n'ont pas été corrigés pour la récupération des échantillons de contrôle de qualité (spike et surrogates). Veuillez
noter que les résultats ont été corrigés pour le blanc de méthode. Un blanc de laboratoire est analysé quotidiennement pour mesurer le bruit de
fond du laboratoire.


Les limites de détections indiquées sont multipliées par les facteurs de dilution utilisés pour l'analyse des échantillons.


** = A cause d'une dilution excessive, la récupération n'a  pu être déterminée.


MÉTAUX (SOL)


Veuillez noter que les résultats n'ont pas été corrigés pour la récupération des échantillons de contrôle de qualité.  Veuillez noter que les résultats
ont été corrigés pour le blanc.
Les limites de détections indiquées sont multipliées par les facteurs de dilution utilisés pour l'analyse des échantillons.


PARAMÈTRES CONVENTIONNELS (SOL)


Veuillez noter que les résultats n'ont pas été corrigés pour la récupération des échantillons de contrôle de qualité.  Veuillez noter que les résultats
ont été corrigés pour le blanc.
pH: Veuillez noter que le résultat de l' échantillon (H88541) est en dehors de la courbe de calibration.


Pour l'analyse de densité dans les sols: Veuillez noter qu'il n'y a aucun contrôle de qualité de rattaché à cette analyse. Veuillez noter que le résultat
rapporté représente la moyenne des résultats obtenus. Veuillez  noter que le résultat donné a été fait sur base humide.


BPC (SOL)


Veuillez noter que les résultats n'ont pas été corrigés pour la récupération des échantillons de contrôle de qualité (spike et surrogates). Veuillez
noter que les résultats ont été corrigés pour le blanc de méthode.


DIOXINES ET FURANES PAR HAUTE RÉSOLUTION (SOL)


Veuillez noter que les résultats ci-dessus n'ont pas été corrigés pour la récupération des échantillons de contrôle de qualité (spike) ni pour les
valeurs du blanc de méthode.  Veuillez noter que les résultats ci-dessus ont été corrigés pour le pourcentage de récupération des surrogats.


Veuillez noter que le résultat du composé 2,3,7,8-Tetra CDD pour l'échantillon " 1126296 "
a été calculé par standard externe et qu'il n'a pas été corrigé pour le pourcentage de récupération du surrogat 13C-2,3,7,8 TCDD.


Les résultats s'appliquent seulement pour les paramètres analysés.
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RÉCUPERE SOL INC.
Attention: Éloi Côté                      
Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
P.O. #: 
Nom de projet: 


Rapport Assurance Qualité
Dossier Maxxam: A931108


Lot Date
AQ/CQ Analysé
Num Init Type CQ Paramètre aaaa/mm/jj Valeur Réc Unités


638236 FF SPIKE 4-Bromofluorobenzène 2009/07/06 87 %
D10-Ethylbenzène 2009/07/06 115 %
D4-1,2-Dichloroéthane 2009/07/06 99 %
D8-Toluène 2009/07/06 101 %
Benzène 2009/07/06 99 %
Chlorobenzène 2009/07/06 90 %
1,2-Dichlorobenzène 2009/07/06 89 %
1,3-Dichlorobenzène 2009/07/06 89 %
1,4-Dichlorobenzène 2009/07/06 85 %
Ethylbenzène 2009/07/06 91 %
Styrène 2009/07/06 90 %
Toluène 2009/07/06 90 %
Xylènes Totaux 2009/07/06 91 %
Chloroforme 2009/07/06 97 %
Chlorure de vinyle 2009/07/06 78 %
1,1-Dichloroéthane 2009/07/06 107 %
1,2-Dichloroéthane 2009/07/06 102 %
1,1-Dichloroéthylène 2009/07/06 95 %
1,2-Dichloroéthylène (cis+trans) 2009/07/06 94 %
Dichlorométhane 2009/07/06 89 %
1,2-Dichloropropane 2009/07/06 99 %
1,3-Dichloropropène (cis+trans) 2009/07/06 81 %
1,1,2,2-Tétrachloroéthane 2009/07/06 86 %
Tétrachloroéthylène 2009/07/06 116 %
Tétrachlorure de Carbone 2009/07/06 86 %
1,1,1-Trichloroéthane 2009/07/06 86 %
1,1,2-Trichloroéthane 2009/07/06 88 %
Trichloroéthylène 2009/07/06 94 %


BLANC DE
MÉTHODE 4-Bromofluorobenzène 2009/07/06 84 %


D10-Ethylbenzène 2009/07/06 124 %
D4-1,2-Dichloroéthane 2009/07/06 104 %
D8-Toluène 2009/07/06 100 %
Benzène 2009/07/06 ND, LDR=0.1 mg/kg
Chlorobenzène 2009/07/06 ND, LDR=0.2 mg/kg
1,2-Dichlorobenzène 2009/07/06 ND, LDR=0.2 mg/kg
1,3-Dichlorobenzène 2009/07/06 ND, LDR=0.2 mg/kg
1,4-Dichlorobenzène 2009/07/06 ND, LDR=0.2 mg/kg
Ethylbenzène 2009/07/06 ND, LDR=0.2 mg/kg
Styrène 2009/07/06 ND, LDR=0.2 mg/kg
Toluène 2009/07/06 ND, LDR=0.2 mg/kg
Xylènes Totaux 2009/07/06 ND, LDR=0.2 mg/kg
Chloroforme 2009/07/06 ND, LDR=0.2 mg/kg
Chlorure de vinyle 2009/07/06 ND, LDR=0.2 mg/kg
1,1-Dichloroéthane 2009/07/06 ND, LDR=0.2 mg/kg
1,2-Dichloroéthane 2009/07/06 ND, LDR=0.2 mg/kg
1,1-Dichloroéthylène 2009/07/06 ND, LDR=0.2 mg/kg
1,2-Dichloroéthylène (cis+trans) 2009/07/06 ND, LDR=0.2 mg/kg
Dichlorométhane 2009/07/06 ND, LDR=0.2 mg/kg
1,2-Dichloropropane 2009/07/06 ND, LDR=0.2 mg/kg
1,3-Dichloropropène (cis+trans) 2009/07/06 ND, LDR=0.2 mg/kg
1,1,2,2-Tétrachloroéthane 2009/07/06 ND, LDR=0.2 mg/kg
Tétrachloroéthylène 2009/07/06 ND, LDR=0.2 mg/kg
Tétrachlorure de Carbone 2009/07/06 ND, LDR=0.1 mg/kg
1,1,1-Trichloroéthane 2009/07/06 ND, LDR=0.2 mg/kg
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RÉCUPERE SOL INC.
Attention: Éloi Côté                      
Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
P.O. #: 
Nom de projet: 


Rapport Assurance Qualité (Suite)
Dossier Maxxam: A931108


Lot Date
AQ/CQ Analysé
Num Init Type CQ Paramètre aaaa/mm/jj Valeur Réc Unités


638236 FF BLANC DE
MÉTHODE 1,1,2-Trichloroéthane 2009/07/06 ND, LDR=0.2 mg/kg


Trichloroéthylène 2009/07/06 ND, LDR=0.2 mg/kg
638264 MM1 SPIKE C13-1,2,3,4,6,7,8-H7CDD 2009/07/08 79 %


SPIKE DUP C13-1,2,3,4,6,7,8-H7CDD 2009/07/08 71 %
SPIKE C13-1,2,3,4,6,7,8-H7CDF 2009/07/08 74 %
SPIKE DUP C13-1,2,3,4,6,7,8-H7CDF 2009/07/08 74 %
SPIKE C13-1,2,3,6,7,8-H6CDD 2009/07/08 74 %
SPIKE DUP C13-1,2,3,6,7,8-H6CDD 2009/07/08 85 %
SPIKE C13-1,2,3,6,7,8-H6CDF 2009/07/08 72 %
SPIKE DUP C13-1,2,3,6,7,8-H6CDF 2009/07/08 84 %
SPIKE C13-1,2,3,7,8-P5CDD 2009/07/08 69 %
SPIKE DUP C13-1,2,3,7,8-P5CDD 2009/07/08 64 %
SPIKE C13-1,2,3,7,8-PCDF 2009/07/08 62 %
SPIKE DUP C13-1,2,3,7,8-PCDF 2009/07/08 62 %
SPIKE C13-2,3,7,8-TCDD 2009/07/08 55 %
SPIKE DUP C13-2,3,7,8-TCDD 2009/07/08 62 %
SPIKE C13-2,3,7,8-TCDF 2009/07/08 56 %
SPIKE DUP C13-2,3,7,8-TCDF 2009/07/08 59 %
SPIKE C13-OCTA-CDD 2009/07/08 70 %
SPIKE DUP C13-OCTA-CDD 2009/07/08 51 %
SPIKE 2,3,7,8-Tetra CDD 2009/07/08 94 %
SPIKE DUP 2,3,7,8-Tetra CDD 2009/07/08 94 %
SPIKE 1,2,3,7,8-Penta CDD 2009/07/08 89 %
SPIKE DUP 1,2,3,7,8-Penta CDD 2009/07/08 87 %
SPIKE 1,2,3,4,7,8-Hexa CDD 2009/07/08 100 %
SPIKE DUP 1,2,3,4,7,8-Hexa CDD 2009/07/08 86 %
SPIKE 1,2,3,6,7,8-Hexa CDD 2009/07/08 81 %
SPIKE DUP 1,2,3,6,7,8-Hexa CDD 2009/07/08 78 %
SPIKE 1,2,3,7,8,9-Hexa CDD 2009/07/08 92 %
SPIKE DUP 1,2,3,7,8,9-Hexa CDD 2009/07/08 86 %
SPIKE 1,2,3,4,6,7,8-Hepta CDD 2009/07/08 93 %
SPIKE DUP 1,2,3,4,6,7,8-Hepta CDD 2009/07/08 91 %
SPIKE Octachlorodibenzo-p-dioxine 2009/07/08 102 %
SPIKE DUP Octachlorodibenzo-p-dioxine 2009/07/08 93 %
SPIKE 2,3,7,8-Tetra CDF 2009/07/08 93 %
SPIKE DUP 2,3,7,8-Tetra CDF 2009/07/08 94 %
SPIKE 1,2,3,7,8-Penta CDF 2009/07/08 94 %
SPIKE DUP 1,2,3,7,8-Penta CDF 2009/07/08 95 %
SPIKE 2,3,4,7,8-Penta CDF 2009/07/08 96 %
SPIKE DUP 2,3,4,7,8-Penta CDF 2009/07/08 92 %
SPIKE 1,2,3,4,7,8,-Hexa CDF 2009/07/08 94 %
SPIKE DUP 1,2,3,4,7,8,-Hexa CDF 2009/07/08 87 %
SPIKE 1,2,3,6,7,8-Hexa CDF 2009/07/08 89 %
SPIKE DUP 1,2,3,6,7,8-Hexa CDF 2009/07/08 95 %
SPIKE 2,3,4,6,7,8-Hexa CDF 2009/07/08 99 %
SPIKE DUP 2,3,4,6,7,8-Hexa CDF 2009/07/08 98 %
SPIKE 1,2,3,7,8,9-Hexa CDF 2009/07/08 83 %
SPIKE DUP 1,2,3,7,8,9-Hexa CDF 2009/07/08 88 %
SPIKE 1,2,3,4,6,7,8-Hepta CDF 2009/07/08 99 %
SPIKE DUP 1,2,3,4,6,7,8-Hepta CDF 2009/07/08 97 %
SPIKE 1,2,3,4,7,8,9-Hepta CDF 2009/07/08 91 %
SPIKE DUP 1,2,3,4,7,8,9-Hepta CDF 2009/07/08 82 %
SPIKE Octachlorodibenzofuranne 2009/07/08 97 %
SPIKE DUP Octachlorodibenzofuranne 2009/07/08 95 %
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RÉCUPERE SOL INC.
Attention: Éloi Côté                      
Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
P.O. #: 
Nom de projet: 


Rapport Assurance Qualité (Suite)
Dossier Maxxam: A931108


Lot Date
AQ/CQ Analysé
Num Init Type CQ Paramètre aaaa/mm/jj Valeur Réc Unités


638264 MM1 BLANC DE
MÉTHODE C13-1,2,3,4,6,7,8-H7CDD 2009/07/08 86 %


C13-1,2,3,4,6,7,8-H7CDF 2009/07/08 81 %
C13-1,2,3,6,7,8-H6CDD 2009/07/08 81 %
C13-1,2,3,6,7,8-H6CDF 2009/07/08 78 %
C13-1,2,3,7,8-P5CDD 2009/07/08 71 %
C13-1,2,3,7,8-PCDF 2009/07/08 64 %
C13-2,3,7,8-TCDD 2009/07/08 51 %
C13-2,3,7,8-TCDF 2009/07/08 53 %
C13-OCTA-CDD 2009/07/08 72 %
2,3,7,8-Tetra CDD 2009/07/08 0.31, LDE=0.05 pg/g
1,2,3,7,8-Penta CDD 2009/07/08 ND, LDE=0.02 pg/g
1,2,3,4,7,8-Hexa CDD 2009/07/08 ND, LDE=0.07 pg/g
1,2,3,6,7,8-Hexa CDD 2009/07/08 ND, LDE=0.04 pg/g
1,2,3,7,8,9-Hexa CDD 2009/07/08 ND, LDE=0.05 pg/g
1,2,3,4,6,7,8-Hepta CDD 2009/07/08 ND, LDE=0.1 pg/g
Octachlorodibenzo-p-dioxine 2009/07/08 0.27, LDE=0.06 pg/g
Tétrachlorodibenzo-p-dioxines total 2009/07/08 0.31, LDE=0.05 pg/g
Pentachlorodibenzo-p-dioxines total 2009/07/08 ND, LDE=0.02 pg/g
Hexachlorodibenzo-p-dioxines total 2009/07/08 ND, LDE=0.05 pg/g
Heptachlorodibenzo-p-dioxines total 2009/07/08 ND, LDE=0.1 pg/g
Chlorodibenzo-p-dioxines total 2009/07/08 0.58 pg/g
2,3,7,8-Tetra CDF 2009/07/08 ND, LDE=0.02 pg/g
1,2,3,7,8-Penta CDF 2009/07/08 ND, LDE=0.02 pg/g
2,3,4,7,8-Penta CDF 2009/07/08 ND, LDE=0.03 pg/g
1,2,3,4,7,8,-Hexa CDF 2009/07/08 ND, LDE=0.02 pg/g
1,2,3,6,7,8-Hexa CDF 2009/07/08 ND, LDE=0.01 pg/g
2,3,4,6,7,8-Hexa CDF 2009/07/08 ND, LDE=0.02 pg/g
1,2,3,7,8,9-Hexa CDF 2009/07/08 ND, LDE=0.02 pg/g
1,2,3,4,6,7,8-Hepta CDF 2009/07/08 ND, LDE=0.03 pg/g
1,2,3,4,7,8,9-Hepta CDF 2009/07/08 ND, LDE=0.03 pg/g
Octachlorodibenzofuranne 2009/07/08 0.05, LDE=0.02 pg/g
Tétrachlorodibenzofurannes total 2009/07/08 ND, LDE=0.02 pg/g
Pentachlorodibenzofurannes total 2009/07/08 ND, LDE=0.03 pg/g
Hexachlorodibenzofurannes total 2009/07/08 ND, LDE=0.02 pg/g
Heptachlorodibenzofurannes total 2009/07/08 ND, LDE=0.02 pg/g
Chlorodibenzo furannes total 2009/07/08 0.049 pg/g


638510 DKH ÉTALON CQ Soufre (S) 2009/07/07 93 %
BLANC DE
MÉTHODE Soufre (S) 2009/07/07 ND, LDR=0.01 %


638751 HC SPIKE Argent (Ag) 2009/07/07 92 %
Arsenic (As) 2009/07/07 93 %
Baryum (Ba) 2009/07/07 94 %
Cadmium (Cd) 2009/07/07 89 %
Cobalt (Co) 2009/07/07 88 %
Chrome (Cr) 2009/07/07 91 %
Cuivre (Cu) 2009/07/07 92 %
Etain (Sn) 2009/07/07 87 %
Manganèse (Mn) 2009/07/07 89 %
Molybdène (Mo) 2009/07/07 88 %
Nickel (Ni) 2009/07/07 87 %
Plomb (Pb) 2009/07/07 89 %
Zinc (Zn) 2009/07/07 84 %


BLANC DE
MÉTHODE Argent (Ag) 2009/07/07 ND, LDR=2 mg/kg
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RÉCUPERE SOL INC.
Attention: Éloi Côté                      
Votre # du projet: CENTEDALE MANOR RESTRUCTION PR
P.O. #: 
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Rapport Assurance Qualité (Suite)
Dossier Maxxam: A931108


Lot Date
AQ/CQ Analysé
Num Init Type CQ Paramètre aaaa/mm/jj Valeur Réc Unités


638751 HC BLANC DE
MÉTHODE Arsenic (As) 2009/07/07 ND, LDR=6 mg/kg


Baryum (Ba) 2009/07/07 ND, LDR=5 mg/kg
Cadmium (Cd) 2009/07/07 ND, LDR=0.5 mg/kg
Cobalt (Co) 2009/07/07 ND, LDR=2 mg/kg
Chrome (Cr) 2009/07/07 ND, LDR=2 mg/kg
Cuivre (Cu) 2009/07/07 ND, LDR=2 mg/kg
Etain (Sn) 2009/07/07 ND, LDR=5 mg/kg
Manganèse (Mn) 2009/07/07 ND, LDR=1 mg/kg
Molybdène (Mo) 2009/07/07 ND, LDR=2 mg/kg
Nickel (Ni) 2009/07/07 ND, LDR=1 mg/kg
Plomb (Pb) 2009/07/07 ND, LDR=5 mg/kg
Zinc (Zn) 2009/07/07 ND, LDR=10 mg/kg


638755 HC SPIKE Sélénium (Se) 2009/07/07 86 %
BLANC DE
MÉTHODE Sélénium (Se) 2009/07/07 ND, LDR=1 mg/kg


638761 MR4 ÉTALON CQ Mercure (Hg) 2009/07/07 92 %
SPIKE Mercure (Hg) 2009/07/07 113 %
BLANC DE
MÉTHODE Mercure (Hg) 2009/07/07 ND, LDR=0.02 mg/kg


638762 TN SPIKE Décachlorobiphényle 2009/07/07 85 %
Aroclor 1242 2009/07/07 86 %
Aroclor 1260 2009/07/07 75 %


BLANC DE
MÉTHODE Décachlorobiphényle 2009/07/07 80 %


Aroclor 1242 2009/07/07 ND, LDR=0.10 mg/kg
Aroclor 1248 2009/07/07 ND, LDR=0.10 mg/kg
Aroclor 1254 2009/07/07 ND, LDR=0.10 mg/kg
Aroclor 1260 2009/07/07 ND, LDR=0.10 mg/kg
BPC Totaux 2009/07/07 ND mg/kg


638851 CT2 SPIKE 1-Chlorooctadécane 2009/07/08 102 %
SPIKE DUP 1-Chlorooctadécane 2009/07/08 80 %
SPIKE Hydrocarbures Pétroliers (C10-C50) 2009/07/08 87 %
SPIKE DUP Hydrocarbures Pétroliers (C10-C50) 2009/07/08 81 %
BLANC DE
MÉTHODE 1-Chlorooctadécane 2009/07/07 92 %


Hydrocarbures Pétroliers (C10-C50) 2009/07/07 ND, LDR=100 mg/kg
638854 CN1 Calibration Check pH 2009/07/07 100 %


ÉTALON CQ pH 2009/07/07 101 %
SPIKE pH 2009/07/07 97 %


ND = Non détecté
LDR = Limite de détection rapportée
LDE = limite de détection estimée
Étalon CQ = Étalon Contrôle Qualité
SPIKE = Blanc fortifié
Réc = Récupération
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Dossier Maxxam: A931108


Les résultats analytiques ainsi que  les données de contrôle-qualité contenus dans ce rapport furent vérifiés et validés par les
personnes suivantes:


KATHIE QUEVILLON,                                                    


MICHEL POULIN, B.Sc., Chimiste, Analyste 2                                        


MARIE-CLAUDE POUPART, B.Sc., chimiste,                                                    


SYLVAIN CHEVIGNY, B.Sc., chimiste,                                                    


DELIA BARBUL, B.Sc., chimiste, Analyste 2                                        


VERONIC BEAUSEJOUR, B.Sc., chimiste, Superviseur                                       
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Dossier Maxxam: A931108


Les résultats analytiques ainsi que  les données de contrôle-qualité contenus dans ce rapport furent vérifiés et validés par les
personnes suivantes:


TIEN NGUYEN THI, B.Sc., chimiste, Analyste 2                                         


====================================================================
Maxxam a mis en place des procédures qui protègent contre  l'utilisation malsaine de la signature électronique et emploi les signataires requis selon la
section 5.10.2 du guide ISO/IEC 17025:2005(E). Le CCN et le CALA ont tous deux approuvé cette façon de rapporter les résultats ainsi que ce format
électronique de rapport.
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rei: (418) 695"3302 I x 


I c1l Fax: (4181 P' 


80, rue des melaze, St·Ambroise 
L 


';'" :t., 'lS : )Y\~"'-


j~ 
:"~ " 


<L'-r';;~'i ·,. \ '"~' 
I : !/lJ(" J [!-4 ,~!~I~ 


" 


~x~~~: . I~ I§ 
I I~ I ~ 


IN' I~ I::! 
Sample N° labo Ii I~ identification I~ I~ i Ie; I~I~ Ij I~ I~ 


Date Iii.: 
11 I, ')I.~<O' t.hr! 
2 11""if:.~ v 
3 I/ '~ ).j-f I 


14 II -j4"i:)Qo I , 


15 " .... 1'-"11 
-


16 /I Jt.:U" 
I- I-


I ' 


I_ ' ) 
17 LU~Jf.] 


1-


18 IIH j9v 
I ' 
v 


19 /I 'Il~( 
I- I-


1,0 111/. >9. 4 I -.I 


111 1'-11:'"' 1" If / 


: 


~~6 I' ~e ~', ~~ : ~~: ~~, ~~: ~2: ~~'"NI : ~~ Se, Na, Zn) 
: 1IImilS d 1 , reve" 


time: 


~ 10 w""'" days 
I,ite: 


5 workln!il days I-Z;-!?rJ'o.:..rs ~c.) Lu, CorL ([j) Zlt.l/'~;<e 72 hours "UW: .5~,-
48 hours 2011.< '17./ 


024 hours : ("-/IS) C-lS -1>03- '09JUN 12:5 o 
~ I I by, Time /)~f' " I I by: 


~'< W_Wa5!1 ' 1>, •• n ,' "n T 
Ibv: /C'J.lA-


I'~:~. 
i i 


I l by: 1.< '} . -O.x- /7. I (8/0 { I lby :7flI il 7A':~ 
3~ J " "1>0 It: '5b' ~J\i~,~o\G jo:rtf::rjo-t 


---------------------------


Ma a arn 
Maxxam Analytlque inC 
889 Montee de Uesse 


abe H 
CHAIN OF CUSTODY 


St-lauren~ au c, 4T 1P5 age ° • An a lytique In c 
Web site: www.maxxam,ca ANALYSIS REQUIRED 


p , :l. 


Client: Tel: (4181695·3302 " 
RECUPERE SOL Qc ~ 


Fax: (4181695·3303 
en 


Address: Project #: C~ n~ (t,.. )V\ c.",Dr.t " ~ , 
80, rue des metazs, St·Ambroise drA<JI;;~· ~(DS'v. · -· ~ 0 


~ "' -0 -0 '-' -0 • . 
Sampler: Vev/.'~ I LeA Project Manager: 0 " ~ ~ ~ • Sophie Bouchard - ~ ~ "' 0 §: iii 


~ '-' ~ '" -- ~ i ~ 
,. 


Matrix Sam lin • c _ 
c • • • 5 f u c ~ , ~ c c c 


~ ~' 0 ~ a. g> ~ ~ ~ £ Q. 


" " n • -e .9- " • "-
• 1: 2 


'" 0 


J J 


~ 
~ 


N' Sample N° labo • ;t 
c < • ~ 


U. J !!i- ll; • "0 I~ .. " • i! .. ~g ~ e • J !e- o en ,; "0 '0 
~ S < E 


~ 
• 
~ 


identification MAXXAM S 0 to ~ • < S! ~ <Il :~ :~ & ~ 
c 


~ I C ~ ~ • ~ ~ U ~ • 
~ e £ 0 £ lr ~ 


~ 0 0 0 u I £ • D- C> VI VI VI 0 -~ " Date '-' ,. ,. 
" " ~ " a. a. 


1 11 ;?(,~'f, r-- - I,h1f - f- \. 


2 /' ~~. ~ I- I~ - - - - - - - - - - - - -
3 _1llif..}H - - - - f- - - - 1- - - - I- - - - - - I- - - I- - -
4 -.l.L~..i9_"JqO - - - - - - - 1- - I ~ 


5 ..11.2JIn /li I - - - - - - - - - - - - - I- I~ -
6 1/ J!t,d'1 ~ I I 
1 LLd~·f3._ I- - I- - I~ - - -- - -- - - - - - - - - - - -
8 _LI H nV - r- - - - - f- f- - f- f-


117 - -
9 /I )i Hf' III - - - - - - - - - - -


/ I'" 10 II) "H~ - ,-- - - - -
11 It)' In v 1/ 
MetalS Legeno: :.,,:~t~l~ '!_ e ements( g, ~~ , a, ~o , ~o , r, ~U, ~n , n, .,,!o, ; , , ?! 


... Metals 16 elements(AJ, Sb, Ag", As, Ba, Cd, Cr, Co, Cu, Mn, Mo, NI, Pb, Se, Na, Zn) 


Turnaround time: 
IMaxxam quote #: DetecUon limits required' contamination leve" 


~ 10 W"""l da", 
Site: 


5 working days Special Instructions: ~ 


.5~<. 72 hours PO#: ;:;~ /11-5"''-' rs ~ Lu, Core ~ IJ f(lv/7:K:.1! 
u>/U ( '- f 48 hours 


(/..// 5) tls~ -1~O3. 024 hours Others: '09 JUN3! 12:5 o 
, 


Delivered by sampler: DateU)\"k Time I) ,4 t" 11I (,A Received by: , C - CIIII, !erl 
'W - Wast. 113J;.I\ "4)"') "I', .rIl .. l! )/9, Date()>-r! ,., Time n ,'"n ' Received by: I L'll J tiJ,l 
'0 -0\1 


IDelivered by: I . X 't:.PA - ($:O~ Received bv Maxxam: ;;, '1i 7. . Ina , T _ Tubes OIJ CanrkloH Date" . ime : I I J 
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Maaam · 
Analytique In c , I 


ANALYSIS REQUIRED 
" • Web site: www.maxxam.ca 


Maxxam Analytique Inc 
~89 Montee de Liesse 
5t Laurent Quebec H4T 1 P5 


C;HAIN OF C;USTODY 
page :J. of .:l. 


· · Client Tel: (41,) 695·3302 • I 
RECUPERE SOL Qc I • 


Fax: (418) 695·3303 
en 


Address: Project #: .: I 
I 


~ 
80, rue des meh)ze, St·A!l1broise : 


I ~ I I a 
~ I I I '" 


, I, u ~ .,; .,; c Sa~pler: Project M~nager: I '" ~ ~ u , • ~ ~ I I I I Sophie Bouchard - .. ~ '" 0 §: fii 
" u • '" . -- '" ~ ~ " '" Matrix Samplln ~ c '7 c • • • ~ '" '" 


c • • c c c " 1 , 
a N a. '" ~ ~ ~ "' .. (2. '-l ~ ~ J!J • ~ c c '" E I '" • 


~ • I 
~ • U 0 " " " S • a. • N" Sample Ne labo ;i 


c 
~ 


ro .0 '" ~ 1 ~ 
Ie 0 - • u I~ .. " • 'e ~o u • :E en S w '0 .0 .. c E ~ ~ 


~ ~ ~ u ~ Identification MAXXAM , • ~i ! 
c c S • 'Ii ;; • • u .Q <Il • • I • \\: • e :s 5 0 


~ "' • U .Q 0 I ~ 5 ~ if "' 
0 , • u .e.; • Q. ;: " "' "' "' • Date I U " " a. 0 0 i5 '" CJ a. a. 


1 /1)&199' \ I I Eh,l'f , 
I- i , 


I- I , I ~ I 


"'"JI 
- - - - -il i I >&;1.1 I I I • 


I- i-tJ i I '.)6 >co I I , + I " 1- -4 , I I I I I , 
t- - - t-I- - l-I- - - -5 


- - -6 


7 I -
, 


lac .11 Iii' Ii\' 8 
1 


9 


10 
l- I -


11 I 
Metafs Legenct: ·:.~etals 1?_e aments( g, As, a, ~d , ~o: r-:-C-u-;-Sn , n, .~o, Ni, 'I~J · . . · 


*** Metals 16 elements(AI. Sb, Ag, As, 8a, Cd, Cr, Co, Cu, Mn, Mo, Ni. Pb, Se, Na, Zn) . 
IMaxxam quote lJ-= . 


I Detection limits reqUired I contamln~tlon level: " . -
Turnaround time: 


I o 10 workIng days Site: § 5 working days Special instructiqns: I ' . I PO#: ---- i1 .)"'14.. 72 hours 
rviJ){ I [.5(.}(.. TS Ie:.) ,&"" COTe @ Z(1vpc;a:: 48 hours 


I D 24 hours Others: 1 
LEGEND: Delivered by sampler: Time !1.:'Iio Receivelby: IZOfTrl • C" C8l11sters Oat 
• W-Waste Delivered by messenger: Date Time I Received 'by: /f) 'O - Oil 
• T ~ Tubes ou Cartridnes Delivered by: Date Time I Received 'by Maxxam: ./ 


· · 
L _ I 


Maxxam Analytique Inc 
~89 Montee de Liesse 


St·Laurent Quebec H4T 1 P5 __________ ~':":":"":':~:_:~=_:;:_....,,-....;p:..:a::lg!::e....:;:1~:..:O:::f~:l ... ., 
Web site: ww~.maxxam. ca ANALYSIS REQUIRED ~ 


CHAIN OF c;USTODY 


Client 
RECUPERE SOL Qc 


(41" 695-3302 Tel: 


Fax: (418) 695-3303 
Address: Project #: 
80, rue des meh1!ze, St-A!11broise 1 


j ~ ~ -0-0 I I 


~ 


~ 
Sa~pler: 


N" Sample 
Identification 


Project M~nager: I 0 Q) ,...., ~ ~ ~ I I 
Sophie Bouchard u Q) !:? ~ 0 10 §: j; :;t 


Matrix Samplln § N~ ~ ~ ~ ~ ~ 5 ~ '13 &:i 
0.. ClItI~~ -'=111 1 ~_ 


~ ~ J5 ~ -Et:u cS::J::J B-E w. ...... 


N" lb'; t: Go ! u!"l)~ >,0 LLU.U.::Jo lila.. 
aOj!;'''c;: ~e~,to e~~u5~:E:E:E (f):i -;:~ 


MAXXAM~~§...:.!!!;:~ =_-~ "O..Q~ .... (Il><oxo>< me ~ u .. ~e~ · i5 '"'5; :>o..c<U<uu.Q :co~ ::' 0 ~~t!)rnrn J)o~r=.~ Date I(j~~c..oooc.t-(j 0 > 


ii) 


" '" ~ • "0 
I c • t:: ~ a. 


, 
l- I 
e 


I 
, 


1 


" " , 
• "-• 
~ Il 


~ • a. 


~1'c't_.L1!c.1 ).lJ&~'tt19~V_~---'\I-----I_H++I- - f- ----L' +I(Mr.UJ!h", ~ :L'iH ---H_I__'_I' H --I- I- - t--1 -, 1- I' , 1.1 1- --f'-
I-'i"fl _L1II-:o,,,,&~>9LL ~-I--++-I-++I-f-++-.LI I---'-:J""f 1-++ -/-1--1-1-1--1--1- 1---1--++11 _1_ 1--)-_1+1_ ' 1 __ 


I",IJ,+-'-ilL II :loU) Lu )c::::'O=--f __ I _ _ I--I-+-j-~+-J..I 1-- 1--1--1-- 1__1_-1- 1-1- - f- I 1 " 1 __ 
' I 'I , 1 , F


4
!.j-----+- - I- I-+f- - IC-++--I- !-/--- I-++--I- I- I-- - 1--1--/--1---'-1-+-1-1-- 1-'- - f- - _ 1--1-- --
5 


- I- -I--+--H- I- -I--+-I-H--I- - ---
1-"6-1-----!---H - I- -H _I_-1-- I- I- +-- I-+++-I-+++-II--+-I- f- --r- ---~-I-_I-I__I_+-I- - ";' 
.".: 1----1---++-1,- - H --j--I-I- +---Hf--f--t-I- - H -+-+-++-f-+-t-H--t-H- -1--l---fla-cl-II I~rl' l£(~i 
9 


.!.!!1°1----____ 1---1--I-1- - f- - f- - 1-- 1---1- 1- - 1--I- i-+-I--I-I--+-HI1-1---I--+-I- iH -I--H-I--I---I---f-f--I-1 
11 
Metars Legena: 


Turnaround time: 


D 10 workIng days 


§ 5 working days 
72 hours 
48 hours 


D 24 hours 


LEGEND: 
• C '" Canisters 
• W " Waste 
' 0·011 
• T" T~be$ ou Cartridnes 


·:.~etals 1~_elements ( g, s, a, ~d , ~o: r-:-C-u-;-Sn , M"n, .~o, Ni, '1~1 
u. Metals 16 elements(AI. Sb, Ag , As, 8a, Cd, Cr, Co, Cu, Mn, Mo, Ni. Pb, Se, Na, Zn) 


IMaxxam quote #: I Detection limits reqUired I contamlna


l
, tlon level : 


Site: ' 
Special instructiqns: 


I ---- :/ r .<J)( lI[;5v c. TS I() 


hO~l~he~~~:~---------'I --~ 


PO#: 


Delivered by sampler: Oat Time 1-z:\iO Received-bv: -aofii1 
Delivered by messenger: Dat& Time 1 


, 
Received 'by: -11 


Delivered by: Date Time 
, 


Received 'by Maxxam: ./ 
- -
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SOL Qc 


Sample 
Identlfication 


Maxxam Analytique Inc 
889 MOl1tCe d .. LJesS£! 
Sf-Laurerrt. Quebec.. ~I" r 11'5 


We'"'' . r< 


!T~i : (418) 695~J02 


IF" ,.,8\ 


GHAIN C, ' GUSTOUY 


I 


II k~,"1 ' .-j_ 1 , 1...1 - I I ' I, ;; :ie, ;x;.- - " -I-H--I, "·'I'I1-I.Y"~nl -I-H-+':·-H- I "b "-f -I--I' 
00 - 1-1- 1 " -~ I-lrl-+-+-~I_~++i-~I'~I-I--I-I'4-II~I-++-~i-~1 I~ 


\-: ;:~~: !_,-,,-, +-+-I-I-- I- !--l-+I-,I--+-+-+-[fC:.I:r-::J-.::-1-I,-I---1-I I--++-H
I
+ ',II-__ H _: ~ H , I- f- : ~ I ' 


I; 11 )1," al' 1- I> 1- -- [- f; r- ~ I :-:' 
F f1;;'",,?-iJ I" 
17 Ii Jb}i] ____ Iv i -
1,)< - , -I-H -l-I----;I--r- I-H-I-il- "- :'+- 1-- C' 
I' LUb_ d .. ______ -
I ~ /I ),U 1, +_ ';-. . v 1_ 


I:; _ I,~'"IJL , - j ' I~ 
I~M·"~"::·~~::~~~~ll~~'~~i:~S~~~;~~~~A~]::~B,~;:·:c~'i.~~~~~~:~~:~, ~\A~l~~.~.~I,.~znl~~~~~==~==~:j r I I~')'-""on um'IS r " m -


c-


IS'" ~ ~~~~~ ~~p:o;, .. :===== II~ ,= "~ "'~ ,="='====~-- ~ - ==~I~~ia~?" :l [-c-"-r-'-.-;;-',...,-.. ' -r'-'I'-;:·-""-j-"-<-----I ;Gi~lh, ' 
~ ,.: - ""3 -;; 03, r09 ,JW~ 3f 1 '):50· 


, 'b,. 
i ' by. I,e 


, b,. 


- aure " -
lVIaxxam Analytique Inc 
889 Mornee d .. uesSl'! 
Sll 1ft a coo, H"T 11'5 


GHAIN C " GUSTOV Y 
Page I 0' ;;: 


• 
Ar' i:ll y U clI • .,e I"C: 


Web she: WA.W ",a}:~am ca ANALYSIS REQUIRED 


Client: Tel : (418) 695.J 302 .: I 
RECUPERE SOL Qc • 


'" Fax : !418\ 695-3303 


Address : Project II: C",,,'\.Jo.lz...)v'\ w.#l. .: , 
80, rue des meleze., 5t-Ambroise L£<7',!J::~;'" f"'M-'1,,17! 


: . 
" 51 '. ,; 
,: 


~ ~ ~ 


Samplor: tJtJ/:'I.-f L tA Pro~tManager : 
h " 


• ~ , 
.; 


" iii Sophie Bouchard 0; " '. 0 §: $ ~ u • M ~ 
_ 'n .- ~ Matrix Samplln • c 


~ • • " <-c • , g. c c " 
N , - '" 1l N "- e ~ ~ . • ~~ "-, , • , c 


U , , , % E ~« 


; • ~ • • - ",8 \; ~ ~ -" "-
N" Sampl~ W I;jbo • ~ ~ • ;, • ;;; 0- l '2 .!! C j '" 


B w "2 -• • ~ 
, - , " 0 Identification MAXXAM • ~ • • • !~ 0 • e ro 


~ ~ ] ~ ~ r c ~ 
"' • • e ;: ~ • " ;;; • U ~ <l: 


• • • • , • 5 " • • =a. 6 ~ . <' 
"- ~ e '" '" '" • " " o.te r 0 " ~ "- D. n. 


1 I I ~~~<[_l_ . - 1- - J./).'5if , 
'7 - f-- " --_. - - - -- - - - - .- ---


'- .JL'"' IX _ _._- - ~ - - '::: - -- - -
3_ !I) .... )j} ._ 


.. . 
.~ -- .- --- -- .- - '7 


_ .. .- .. - - - . - - .. 


4 . !fA i. 'XO , , ~ -- _. - - ... f-- f-- - . - - _. - .. -
'-5 /1 ':)J,0 a! I -:- ~ ----- - - -- ,- - - - -- ... -J -


6 ,11. l'" l ·' J I- ---- .. -- - - f-- ' -- - -
7 " ,)b}f] -- ~ , 1- - l- I- ~ " ~ -- - - - --- -- -, - .. 
~ _ LU bYlt.. --.- - · - 1-


~ 
- I- f-- - 1- ;; I-


9 I I )),.,1, " 
-- . -- ._, 1- -_ .- - - -- -- I- - - - - - -
10 _ IDblfL. ..., i -J 


. .-- -- - - - - ~ - - v - 7 - - - - _ .. -
11 1!1 1.) Q 
• etals legend: · :.~~lalSl~~elemenS( g , ~, a. , ~, CC~u~,Mn, Mo~ _N, , ) 


••• Metals 16 elements(AI, $b Ag. As, 8A, Cd, Cr, Co, Cu, Mn, Mo, Ni, Pb, Se, Na. Zn) 
Maxxam quote N: [}(!tectlon limits required I contum nation level : 


Tumaround t1~; 
0 -Site: 


~ 10 ~'''' d. " 
, 


"" Special mstructlons: s wort.ng (I.)ys 
PO#: ~ - r , .-, 


j",£.. m ..... 1'1 U7 ((et . -, 
~ 


rtf: r.;; ''l'''~ ('~,,n.:' <~ 
:GI~ I '18 haUlS o 24 I'O'JI'S lOt .... ' - A -1 ~o 3- r03 ~1l.iN 3\:: 


~ DellvGreet bv samoler: DateMJ;+ Time /) : 7'~ ~Jf;'. [Received bv: 
·c·c-I~ 
W_W.Jl<i l.Pllliv 


. e.\\ "( : N J 'n 1 '. L11\ " w.::~A..-~ 0, .. 1), .. " TIme f') , I r.: f) , Received by: tL1U "vV?-n 


7.1 
12:50 


• OROII 
·r. Tu~~~~ Delivered by: 7_, Y_'cJ:'?{ - Date,j/Z(L :rime (_9:0 ( RQC~ivod by Mnxam: 1l)I1R ~ c- . , 


" R..c 
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Cltent: 
RECUPERE SOL Qc 


Address: 


Maxxam i\nalytique Inc 
8S9 Mentee (Je l!cS!;O 


St-Laurent, Qu~be<:. H4T 1 PS _ __________ ,....._-~-_--~_--~p'~g~e'-";J.=....::O~I =".2~-, 
WI'l,':I site www.maxxam.ca ANALYSIS"REQUIRED 


GHAJ/V OF gus rODY 


Tel: (418) 695·3302 


F,,, 14181 695-3303 
Project # : 


" • if> 
, 


x , 
: 


0 
80, nre dfiS mclc2e, St-Ambroise 


'5 ~ 
() • ~ ~ 


.; ,; ~ " Sa!Tlpler: Project Mfjnagl!r: 
() 


.. " 
.0 a 


• M • ~ 


• c c • • c • w c c 


~ N 0- ~ ~ • c 
~ 


c , , • ~8 • n a a 
0 


'" " ·c e e " -R :@ 8 e . (() x x • w () 0 .11 
Date " () '" " 0- i5 p 


Sophie Bouchard 
Matrix Sam Un 


N· Sample 
identification 


1 /i ) GH'f , (,h'rf'i , 
-


. 1 , 
h \ J , , f( L I 


I - I-H- h-II _ Ie' -H --I 
~ -~ -e_e-I--I---e_~-I-+-I-, f-


- - - - -
- - I 


, 
.!..71----.1--....j--l- 1- ____ I-- _ 1---1- 11-


, 
i 


1-"..\-____ 1 __ 1_ -----
.!.' e----I- -- - - I-- -1- -1-1--1--,--1 f---+-I--I--f-J-I--I-M-I--I--H-M-+--l-++-+-+- I- -I-


II-
I 


1~1O'I----- -I---~-I-.e-I-I--I--H+-i-f--H -l- - f- - 1- - I-·+-I- H 
11 


Meta ls Legond: 


Turnaround limn: 


§ 
10 WOM<.ing days 
5 wor i;ing days 


nhours 
-18 hou rs 
NhoIJ's 


1!¥'.ff.!Q; 
• c ~ Canlw:rs 
'W_W:>:l" 


' 0"'011 
·1 ~ T~""C.lJl"' '''' 


" Mela:s 13 elcments(Ag, 5, Sa, Cd, Co.; r, Cu, :::.n, n; Mo, N. 0, 0) 
•• ~ Melals 16 e1ements(AJ, Sb, Ag, As , 8a ,'Cd, Cr, Co, Cu, Mn, Mo, NI, Pb, Sa, Na, Zn) 


IMax.x:am quoto #: f DetecUon limits roqUlre<l1 cont:lInln?tion !evel: 


Site: , 1 I 
Sp~ia llnstructiQns: 
~ -


1-,4',(' rr(.ru.;..'- s 10 


b.~.'~rn=C'-------------------"~,------~ 
PO#; 


, 
£<J, co,~.:! tiJ :r?{'G-·Pc,<t'. ,)01... 


Maxxam Analytique Inc 
CHAJ,,! OF gus rODY 689 Mentee Ce qcs::o 


St-LAuren t, Queboc, H4T 1 PS ____________ ~-~-_--~_--~pa~g~e'-"d=...;:O~1 =",;);0..., 
Web Sile www. maxxam.ca A.NALYSIS~REQUIRED 


Client : 
RECUPERE SOL Qc 


Address : 
80, nle d(>S f11e/cze, St-Aplb roise 


; ; N" Jabo ~ 


" • MAXXAM • " • 0 
0- ~ 


N" Sample 
idcntJfic.iltion 


\ 
~ - -


4 , 
, 


Tel: (418) 695 ·3302 


F,,, Im1 695-3303 
Project # : 


; • , 
0 • 


" ~ • 
". 


0 


0 E • , 
~ :'.l • 0 , • • 0 
0 0 • " ~ ~ "' "' 0 · , - -


.!,.71 _____ 1 __ ....j_-I_ 1 _ ____ I- _ 1---1- 11-


", 
• en 
, 


" , : 
'5 • ,; .. 
M 


0-
S! 


'" " w 


'" 


" , " , 
i 


, , ~ 
; , '-~ ~ 


~ i ~ • • I 
, ;;- : 


"" "' 
a iii " • ~ "' l' " " <-c • ., • '; ~ U N c\ ~ w c " c 


'" ~ ~ • • "' i • Q. • c , , 5 ~ E ~ g: w 
~8 ~ "" ~ "3 0 '" • ~ , , - " -< C V> -;; 


@ 
W g E '" " "' " " " jj c 0' r ". ~ g 0 w L> 5 c5 & r 0 , 


~ 0' & 0 


" 0- O~ 0-


1~8+-____ 1 __ 1 ___ __ _ 
,!" ~----I--- - - I- -1- -1-1--1-----1 1---+-I-1--- j-JI-J--I-f-+-I-H-t-I-+-+-I--I-!-1---I-
I~\O'I-___ -1-_-1_1_>-1_-1>-1 __ _ -I-----ri---I- f- --1- -
11 
Metals Leg9nd: 


Turnaround lim ~: 


~ 
10 I'o'orting daY$ 
5 w()f~ (Iirys 


n hQurs 
-18 hOlliS o Nho.J,s 


~. . c ~ Can/$II;rs 
-W_"",,"," 
• OeoC" 
- , T~""C.lll'~"" 


··Meta:s 13 elements Ag, $ , 8a, Cd, Co,; r, Cu, ;:.n, n;-Mo. N , ,(l) 
•• ~ Metals 16 e1ements(AJ, Sb, Ag, As, Sa ,'Cd, Cr, Co, Cu, Mn, Mo, NI, Pb, Sa, Na, 20) 


IMax.x:3m quoto #: I Detec1Jon linilis rl.lq\/lfed I cont"mln~tion levej: 


Site: 


PQ#: 
S~ia l ~structiQns: 


t.<J'I<' /r(fu.;.;- S / t,) 


b.~~'~rn~'------------------~i------I 


I 


Delivered bv samnler: Date..."?{oJiJ:. Time i1..-\1O 
Delivered b" messen"ltr. Date Time 


Delivered by: Dale Time 







Page 51 de 52 2009/07/21 08:54


Li liane Mefanche Tchonang 


From: Marline Lepage 


Sent: Thursday, July 02, 2009 4 :43 PM 


To: Liliane Mefanche Tchonang 


Cc: Chantale Beaulieu 


Subject: RE: cae Veolia 


Met les tests rush 72 hrs exepte 5 PCDO (Ies premiers rush 5 Jours) et les autres rush 10 jours SVP. 


MerC1 1 


De: Uliane Mefanche Tchonang 
Envoye : Thursday, July 02, 2009 4:41 PM 
A : Martine Lepage 
Objet : RE: coe Veolia 


Bonjour Martine, 
Dans Ie COC que j'ai re<;:u , on a en remarque la mention "Rush'" est un 8hrs, 24hrs 48hrs ou un 72hrs? 
Liliane 


From : Martine Lepage 
Sent: Thursday, July 02, 2009 2:38 PM 
To : Uliane Mefanche Tchonang; Allara Yoadouna 
Cc: Chantale Beaulleu 
Subject: TR: COC Veolia 
Importance: High 


Bonjour I 


VOlclle COC 


Vous entrez <;:a sous Ie client 2427- Eloi Cote. 


Le client veu! (fa en 5 Jours. II aimerai! aussi avolr des PC DO (5 premiers echantilions) en 5 Jours elle resle ef' 10 
lours si possible 


Merel' 


Martine L 


De : EIOi Cote [mailto:ecote@recuperesol.com] 
Envoye ; Thursday, July 02,20092:23 PM 
A : Martine Lepage 
Cc : ehantale Beaulieu 
Obj et: RE: COC Veolia 
Importance: Haute 


Merci. 


VOlei la COC remplie. 


Noter que je serai en vacances pour les 2 prochaines semaines. S'il vous plait m'appeler sur man cellulalfe au 


100907·02 


Liliane Mefanche Tchon ang 


From: Martine Lepage 


Sent Thursday, July 02,20094:43 PM 


To : Liliane Mefanche Tchonang 


cc: Chantale Beaul!eu 


Subject: RE: cae VeoHa 


Met les tests rush 72 hrs exepte 5 PCDO (Ies premiers rush 510urs) et les aulres rush 10 jours SVP 


MerCI ! 


De : Uliane Mefanche Tchonang 
Envoye : Thursday, July 02/ 2009 4:41 PM 
A : Martine Lepage 
Objet : RE: COC Veolia 


Bonjour Martine, 
Dans Ie coe que fai re<;:u , on a en remarque 103 mention "Rush" . est un 8hrs. 24hrs 48hrs ou un 72hrs? 
liliane 


From : Martine Lepage 
Sent: Thursday, July 02, 2009 2:38 PM 
To : Uliane Mefanche Tchonang; Allara Yoadouna 
Cc: Chantale Beau1ieu 
Subj ect: TR: COC Veolia 
Importance: High 


Bonjour I 


VOlcJle COC 


Vous en trez <;:a sous Ie client 2427- Eloi Cole. 


Le client veut f18 en 5Jours. 1I aimeralt aussl aVOlr des PC DO (5 premiers echantJllons) en 5 Jours et Ie reSle en 10 
lours si possible 


MerCI ' 


Marline L 


Oe ; Eloi Cote [mailto:ecote@recuperesol.com] 
Envoye : Thursday, July 02,20092:23 PM 
A : Martine Lepage 
Cc : Chanta le Beaulieu 
Obj et : RE: COC VeoHa 
Impor tance: Haute 


Merci 


VOlci la COC remplie. 


Noter que je serai en vacances pour les 2 proChalnes semaines. S'II vous plait m'appeler sur mon cellula Ire au 
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Lison Cormier 


From : Chantale Beaulieu 


Sent: Friday, July 03, 20097:36 AM 


To: Lison Cormier; Martine Lepage 


Subject : RE: Recupere sol 


oui. 


From: Lison Cormier 
Sent: Thursday, July 02, 2009 6:42 PM 
To: Martine Lepage; Chantale Beaulieu 
Subject: Recupere sol 


Page 1 of 1 


Bonjour, nous avons revue une job de Recupere sol aujourd'hui pour chaqu 'un des echantillons nous avons revue 
un seul pot de 1 L avec espace d'aire et Ie client demande des tests volatiles. De plus 5 pots ant ete revue 
cassees (echanti!lon 1126287/1126293/11 2629211 126294/1126298) nous avons transfere les echantillons dans 
des nouveaux pots. Le cl ient veux t'iI quand meme proceder avec les tests ??? 


2009/07103 


Lison Cormier 


From: Chantale Beaulieu 


Sent: Friday, July 03, 2009 7:36 AM 


To: Lison Cormier; Martine Lepage 


Subject: RE: R€lcupere sol 


oui. 


From: Lison Cormier 
Sent: Thursday, July 02, 2009 6:42 PM 
To: Martine Lepage; Chantale Beaulieu 
Subject: Recupere sol 


Page I of I 


Bonjour, naus avons revue une job de R€lcupere sol aujourd'hui pour chaqu'un des echantillons nous avons reVUe 
un seul pot de 1L avec espace d'aire et Ie client demande des tests volatiles. De plus 5 pots ant €lIe revue 
cass€les (echantillon 1126287/1126293/112629211126294/1126298) nous avons transfere les echantillons dans 
des nouveaux pots. Le cl ient veux t'iI quand meme proceder avec les tests ??? 


2009/07/03 







+)) Qualitas 


Le 16 juillet 2009 


Madame Leila Sabourin 
Maxxam Analytique 
889, montee de Liesse 
Saint-Laurent (Quebec) H4T 1 P5 


Notre dossier n° : 
Reference n° 
Vos dossiers n° : 


G09000-10 
let-005 
H88543-01R 
H88535-01R 


Objet: Essais de laboratoire 


Madame, 


GROUPE QUALITAS INC. 


275, rue Benjamin-Hudon 
Montreal (Quebec) 
Canada H4N 1J1 


www.qualitas.qc.ca 


reI.: 514-331-6910 


TiMe.: 514-331-7632 


Veuillez trouver ci-joint les resultats des analyses granulometriques par tamisage 


effectuees a votre demande sur les echantillons que vous nous avez transmis Ie 7 juillet 


dernier. Nous esperons ces resultats a votre satisfaction et demeurons a votre 


disposition pour toute information additionnelle qui pourrait etre requise. 


Veuillez accepter, Madame, I'expression de nos sentiments les meilleurs. 


GROUPE QUALITAS INC. 


Patrick Wright, ing., M.Sc. 
PW/nd 


p.j. 







+) Qualitas ANALYSE GRANULOMETRIQUE 


CLIENT : Maxxam 


PROJET : Essais en laboratoire 


ENDROIT: 


DOSSIER: G09000-10 


SABLE T GRAVIER I 
BLOCS I ARGILE ET SILT 


FIN I GROs·1 FIN GROSSIER I CAILLOUX MOYEN 


0.002 0.08 0.4 2 5 20 80 300 
100 V 0 


..-' 


90 10 


80 
1/ 20 


7' 
70 / 30 


~ 60 40 
Z ~ 0 


<I: ;U rJ) / 
rJ) 50 50 m 
<I: -I 
0.. m 


I z 
~ 40 60 C 
0 


30 J 70 
I 


/ 
20 80 


10 90 


0 100 
0.001 0.01 0.1 1 10 100 1000 


DIMENSION DES PARTICULES (mm) 


Description 
Sandage Ech. Profondeur Gravier Sable Silt et argile 


(ml (%) (%) (%) 


• 88535-01 1.00 a 15 69 17 


REMARQUES: 


00-111A_REV.Ol 







+)) Qualitas ANALYSE GRANULOMETRIQUE 


CLIENT : Maxxam 


PROJET : Essais en laboratoire 


ENDROIT: 


DOSSIER: G09000-10 


I SABLE I GRAVIER 
ARGILE ET SILT 


I FIN I MOYEN IGROS·I FIN GROSSIER 
CAILLOUX BLOCS 


0.002 0.08 0.4 2 5 20 80 300 
100 .-- ...-- 0 


90 10 


80 20 
I 


70 • 30 


t- 60 / 40 
II ~ z 0 


~ ;;0 (/) 
(/) 50 50 m 
~ -I 
Il. m 


Z 
~ 40 60 C 
0 


I 


30 I 
70 


/ 
20 80 


10 90 


0 100 
0.001 0.01 0.1 1 10 100 1 000 


DIMENSION DES PARTICULES (mm) 


Description 
Sondage Ech. Profondeur Gravier Sable Silt et argile 


(m) (%) (%) (%) 


• 88543-01 1.00 a 18 64 18 


REMARQUES: 







2009-07-15 15:46:58 


CG1169 
QUALITAS 
Version 8.1.022 


INPUT - t\proj\qualitas - st-laurent\geotech\gint-v5\projects\g09000-1 O.gpj: SIEVE table Library: c:\program files\gint\qualitas.glb 


PpinilP, .ti88;;~;;,Q1Fl. . . .. _ ............. . 
Depth Wt Total Wt Passing Wt Fines :Size 
. ~pec ~plit Sieve ~ested :Split 


;Sieve 


Weight 
ivlethod 


......... ,. .. .. ... ~! 


Page 1 


............ ....... ....... •••• .. ........ ••••••••••••• H.. • .. ,.,...... •••••••••••• .. ..................... . 


Wt Sieving Wt Sieving Water Content Water Content Water Content Water Water Content Water Content Water Water :Coarse :GintUpdated 
~are Coarse Tare Fine Coarse Wet Coarse Dry Coarse Wt Content :Fine Wet ~Fine Dry Content Fine Content :Sieved ~ 


......... ~Wt+ Tare ...... yvt+ Ta.r.~ ........ ?are :coarse, ... ~t+ Tar~ ........ Y'!.t+ Tare ... yvt Tare :Fine Wet p'li }dbg:bj:14 
..... . .9.8;32:.:);3 .. ............. .; .. ............ :. .. •• j • ···t·· 







2009-07-1515:47:06 
CG1169 
QUALITAS 
Version 8.1.022 


INPUT - t:lprojlqualitas - st-laurentlgeotechlgint-v5Iprojectslg09000-1D.gpj: Sv Readings table Library: c:lprogram 
fileslgintlqualitas.glb 


F'qiQtJP, Q!?Pt)1 ,\:lflfl(i3(i,Ol\3.,J .. 
Sieve :Soil + :Percent GintUpdated 
Size 
31.5 


'Tare Finer 
0············:166 


...... - ............... . 


2009:07:14 
....... PI3::32:.:3:3 .. 


20. 


14 


:10. 


5 


2.5 


26 96.55355 20.0.9-0.7-14 


7 


21.5 


56.7 


54.5 


95.62566 20.0.9-0.7-14 


92.77572 20.0.9-0.7-14 


............. PI3::32::3:3 .. 
85.25981 20.0.9-0.7-14 


78.0.3552 20.0.9-0.7-14 


.......................... : ................ PI3::32::3:3 .. 
1.25 :56.2 70..5859 20.0.9-0.7-14 


............. : ................ PI3::32::3:3 .. 
0.63 63.7 62.1421 20.0.9-07-14 


0.315 :103.3 48.4491 200.9-0.7-14 


0.16138.830..0.50.37 20.0.9-0.7-14 


............................ : ............... PI3::32::3:3 
0..0.8 :10.1.616.58271 20.0.9-0.7-14 


... ........... ............. ..... P8:32:33 


Page 1 







2009-07-1515:47:11 
CG1169 
QUALITAS 
Version 8.1.022 


INPUT - t\proj\qualitas - st-laurent\geotech\gint-v5\projects\g09000-10.gpj: SIEVE table Library: c:\program files\gint\qualitas.glb 


P~in1IP,H~~54~,Q1 R.. . ...... _... . ......... _.... .............................. ..... ........ ............. . .......... . 
:Depth Wt Total Wt Passing Wt Fines :Size Weight Wt Sieving Wt Sieving Water Content Water Content Water Content Water Water Content Water Content Water Water :Coarse :GintUpdated 
, ~pec ~plit Sieve Jested ~plit Method Jare Coarse Tare Fine Goarse Wet Coarse Dry Goarse Wt Content ~Fjne Wet ~Fine Dry :Content Fine Content :Sieved ~ 


:Sieve Wt+Tare Wt+ Tare :rare :Coarse Wt+ Tare Wt+ Tare Wt Tare Fine Wet "ii' ...........,. . ....... ,....... . ........ , ............... , ·············,···············\f·:iOOg:Oj:14·· 


..,. .............. ,... . ........ p.~;n.~9 .. 
1601 o 18753 


, .... .. ;. ..... . ; . , .. 


Page 1 







2009-07-15 15:47: 15 
CG1169 
QUALITAS 
Version 8.1.022 


INPUT - t\proj\qualitas - st-laurent\geotech\gint-v5\projects\g09000-10.gpj: Sv Readings table Library: c:\program 
files\gint\qualitas.glb 


F'Qin\lO, QE?Ptl), H88543~01RJ .. 
Sieve Soil + :Percent GintUpdated 
$ize Tare Finer 
31.5 0"':160'2009-07-14 


20 


14 


10 


............. : ............... !.l8:3:q6 .. 
18.6 


'10.6 


94.1 


97.87502 2009-07-14 


....J.l8:33:36 
:96.664 2009-07-14 


................:<)8:33:36 
92.66537 2009-07-14 


81.91477 2009-07-14 


............................ : ................ :08:33:36 .. 
2.5 


1.25 


0.63 


:92.6 


99 


96.9 


71.33554 2009-07-14 
............... :08:33:.36 


60.02514 2009-07-14 


48.95464 2009-07-14 
.......................................... :08:33:.36 .. 


0.315 87.3 38.98092 2009-07-14 


............................ : ................ :08:33:36 .. 
0.16 :98.1 27.77333 2009-07-14 


............. : ............... :08:33:36 .. 
0.08 :83 :18.29087 2009-07-14 


: ................ :08:33:36 .. 


Page 1 







Tableau de caractérisation analytique du site contaminé


Client : Centerdale Manor
No. Dossier : 010173.1 X Historique du site
Quantité (t.m.) : 2700 X Granulométrie


Volume (m3) : 1500
Minimum d'échantillons à analyser: 14


ppt
Chloro Tétra PCDD/


BPC C10-C50 chloro pH Hum S Ag As Ba Cd Cr Co Cu Sn Hg Mn Mo Ni Pb Se Zn Be
benzènes éthylene PCDF*


0.1 <100 <0.01 22000 6.4 17 < 2.0 < 6 31 < 0.5 20 2 10 < 5 0.09 150 < 2 5 25 < 1.0 39 <0.5
0.27 <100 <2 47 32000 7.27 16 0.12 < 2.0 < 6 19 < 0.5 16 < 2 6 < 5 0.49 62 2 2 24 < 1.0 42


<100 <0.2 12 800 6.95 13 < 2.0 < 6 28 < 0.5 37 < 2 7 < 5 0.06 24 < 2 3 94 < 1.0 22
170 <20 1 400 140000 7.65 13 < 2.0 < 6 74 1.4 32 2 41 6 1.10 140 < 2 6 120 < 1.0 170


<0.1 <100 <20 500 78000 8.1 13 0.03 < 2.0 < 6 21 < 0.5 65 < 2 8 < 5 0.06 82 < 2 2 21 < 1.0 24
<100 <2 160 95000 7.09 11 < 2.0 < 6 33 < 0.5 53 3 8 6 0.04 380 18 7 14 < 1.0 34
<100 <0.2 12 40000 8.28 9.9 < 2.0 < 6 17 < 0.5 9 < 2 3 < 5 < 0.02 120 < 2 2 8 < 1.0 13


0.2 100 <2 30 66000 11.7 13 0.06 < 2.0 < 6 52 < 0.5 17 5 13 < 5 0.09 1200 2 5 17 < 1.0 46
<100 <20 1 000 170000 9.84 13 < 2.0 < 6 25 < 0.5 26 < 2 6 < 5 0.10 79 < 2 3 19 < 1.0 26
<100 <20 360 36000 9.89 11 < 2.0 < 6 27 < 0.5 7 3 5 < 5 < 0.02 450 < 2 3 12 < 1.0 20


0.11 130 <2 33 130000 8.6 10 0.04 < 2.0 < 6 33 < 0.5 23 3 9 6 0.04 460 3 4 22 < 1.0 38
<100 <0.2 25 6700 7.82 11 < 2.0 < 6 20 < 0.5 7 3 8 < 5 < 0.02 150 2 5 5 < 1.0 22


<0.2 17


A 0.04 2 10 200 0.9 45 15 50 5 0.4 1000 6 30 50 3 100
* exprimé en ITEQ B 0.10 20 30 500 5 250 50 100 50 2 1000 10 100 500 3 500


C 0.20 40 50 2000 20 800 300 500 300 10 2200 40 500 1000 10 1500
Remarques : D 200 250 10000 100 4000 1500 2500 1500 50 11000 200 2500 5000 50 7500


1126297
1126298
1126299
1126300


1126293
1126294
1126295
1126296


1126289
1126290
1126291
1126292


centredale 1 + 2


ppm
N. éch.


Client


%ppm


1126287
1126288







tl? 
r1[CUPERE ~Ob 


50, n.se des Melezes 


Saint·Ambroise 


G7P 2N4 


Tel: (418) 695-3302 


Fax: (418) 695-3303 


G(merateur (Generator) 


Compagnie I Company 
Veolia ( Centred ale ) 


No Dossier I Project No 


010173.1 


~ 


Reception de sol contamine 
27300 - E 


L;BENNEII 
ENVIRONMENTAl INC. 


Pesee officielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-19 08:32:02 
Sortie I Departure time 2009-09-19 09:33:22 


Po ids I Weight 


(kg) (Ibs) (USfTonne) 
Gross 40500 89287 44 .64 


Tare 15130 33356 16.68 


~et 25370 55931 27.97 
~ 


Transporteur et produit orter and product 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailor 


See lie I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


.____7 


~ / - C--- - -


Eddy Cauchon 
Prepose (Operator) 


- - --


Page E.T.C. 


Wayne Hines 


1 2 
AF06536 NA 


9382661-8 NA 


000384517VES NA 


XBC3010 NA 


1826-1832 


NA 


PCDD/PCDF 


NA 


J 


-- - ,~ 
Wayne Hines 
Camionneur (Driver) 


'-., - - -


" 
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80. rue des Melszes 
Saint-Ambfoise 
G7P2N4 


T61: (418) 69503302 
Fax: (418) 695-3303 


Generateur (Generator) 


'compagnie I Company 
Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


\, 


Trans orteur et produit 


Compagnie I Company 


Camionneur I Driver 


1m matriculation I Licence No 


Reception de sol contamine 
27301 - E 


E.; BENNE I I 
ENIIIRONMmTAL INC. 


Pesee officielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-1908:55:14 


Sortie I Departure time 2009-09-19 09:36:47 


Po ids I Weight 


Gross 
Tare 
Net 


Page E.T.C. 


Ronald Henshaw 


1 
61195PA 


(kg) 
40460 
15840 
24620 


NA 
2 


(Ibs) (USlTonne) 
89199 44.60 
34921 
54278 


17.46 


27.14 


Manifeste Canadien I Canadian Manifest 9382658-4 NA 


Manifeste Americain I US Manifest 


Remorque I Trallor 


Scell'; I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


Eddy Cauchon 


Prepose (Operator) 


--


000384514VES 


AB76714 


1819 


NA 


PCDD/PCDF 


NA 


NA 


NA 


,dt-~ 
Ronald Henshaw 
Camionneur (Driver) 


- . . ....... ' ., , 
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~? 
~fCUPERE ~O~ 


80, rue des Mell~zes 
Saint·Ambroise 
G7P 2N4 


Tel: (418) 695-3302 


Fa)!:: (4 18) 695-3303 


Gemirateur (Generator) 


/ Compagnie I Company 


Veolia ( Centred ale ) 


No Dossier I Project No 
010173.1 


Compagnie I Company 


Camionneur I Driver 


Immatriculation f Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trallor 


Scelle I Seal 


Boite I Bin 


Type de contaminant J Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


Eddy Cauchon 


Prepose (Operator) 


Reception de sol contamine 
27302 - E 


e.'BENNEII 
ENVIRONMENTAL INC. 


Pesee officiel/e (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-1908:58:54 


Sortie I Departure time 2009-09-19 09:45:18 


Poids I Weight 


Gross 
Tare 


Net 


Page ETC. 


Charlie Ewins 


1 
AE09990 


9382660-0 


0OO384516VES 


PT6866J 


1821 


NA 


PCDD/PCDF 


NA 


(kg) 
38570 


15940 


22630 


NA 


NA 


NA 


NA 


2 


Charlie Ewins 
Camionneur (Driver) 


(Ibs) (USrronne) 
85032 42.52 
35142 


4989 1 


17.57 


24.95 


- . - •. . .. . , _, - I ., : 
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(:? 
RECUPERE ~O~ 


50, rue des MeiCzes 


Saint·Ambroise 
G7P 2N4 


Tef: (418) 695-3302 


Fall:: (4 18) 695-3303 


Generateur (Generator) 


Reception de sol contamine 
27303 - E 


E.; BENNE I I 
ENVIRONMENTAL INC. 


Pesee officielle (Weight ticket) 


I'compagnie I Company 


Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


""'I I'Date et heure I Date and time 


Entree I Arrival time 2009-09-1909:01:33 
Sortie I Departure time 2009-09-19 09:48:02 


Poids I Weight 


Gross 


Tare 


Net 


(kg) 
40480 
15250 


25230 


orter and roduct 


Compagnie I Company 


Camionneur I Driver 


1m matriculation I Licence No 


Page ETC. 


Dan Croak 


1 
AE02139 


2 
NA 


Manifeste Canadien I Canadian Manifest 9382659-2 NA 


Manifeste Americain I US Manifest 


Remorque I Trailor 


See lie I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


Eddy Cauchon 


Prepose (Operator) 


000384515VES 


PT8102L 


1830-1829 


NA 


PCDD/PCDF 


NA 


NA 


NA 


Dan Croak 
Camionneur (Driver) 


(Ibs) 
89243 


33620 


55623 


r.nnia 2 = Client ICustomer} Copia 3 = Administration 


(USlTonne) 
44.62 
16.81 


27.81 
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t;? 
.1tCUPEAE ~O~ 


80, rue des Melezes 
Saint-Ambroise 
G7P 2N4 


Tel: (418) 695-3302 


Fax: (418) 695-3303 


Generateur (Generator) 


Compagnie I Company 
Veolia ( Centred ale ) 


No Dossier I Project No 
0101 73. 1 


Compagnie I Company 


Camionneur I Driver 


mmatriculation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Sceile I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


Frederic Bouchard 
Pn§pose (Operator) 


Reception de sol contamine 
27345 - E 


L;BENNEII 
ENVIRONMENTAL INC 


Pesee officielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-22 10:28:23 
Sortie I Departure time 2009-09-22 12:25:28 


Poids I Weight 


Gross 
Tare 
Net 


Rollex 


Yvon Brunnel1 


1 
PW6829 


9382662-6 


000384505VES 


RV64024 


01823-01824 


NA 


PCDD/PCDF 


NA 


Yvon 


(kg) 
44420 
22980 
21440 


NA 


NA 


NA 


NA 


2 


Camionneur (Driver) 


(Ibs) 
97929 
50662 
47267 


(U SlTonne) 
48.96 
25.33 
23.63 


- , 
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80, rue des Melezes 
Saint-Ambroise 


G7P 2N4 


Tel: (418)695-3302 


Fax' (418) 695-3303 


Generateur (Generator) 


/ Compagnie I Company 
Vealia ( Centredale ) 


No Dossier' Project No 
010173.1 


Reception de sol contamine 
27394 - E 


e.1 BENNE I I 
ENVIRONMENTAL INC. 


Pesee officielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-24 08:22:05 


Sortie I Departure time 2009-09-2409:08:39 


Poids I Weight 


(kg) (Ibs) (USfTonne) 
Gross 41960 92506 46.25 


Tare 14730 32474 16.24 


,Net 27230 60032 30.02 
./ 


Transporteur et produit orter and 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Seelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Eehantillon I sample no. 


Remarque (Remark) 


NA 


Je,\n- ehel · agnon 


Pr6p se (Operator) 
:/ 


NeDT 


William Stoddard 


1 
65038 


9380675-0 


000203165VES 


77368 


NA 


NA 


PCDD/PCDF 


NA 


NA 


NA 


NA 


NA 


William Stoddard 
Camionneur (Driver) 


Copie 1 = Transporteur (Carrier) Cooie 2 = Clillnllr.u!';tnrYu'r\ 


2 
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/ ,;/ DESIGNATED FACILITY TO ,\U 







t:? 
.lECUPERE ~Ol! 


80. rue des Mei6zes 


Saint·Ambroise 


G7P 2N4 


Tel: (41 8) 695-3302 


Fax: (418)695-3303 


Generateur (Generator) 


Reception de sol contamine 
27395 - E 


e..1BENNETT 
ENVIRONMENTAL INC. 


Pesee afficielle (Weight ticket) 


""Compagnie I Company 


Vealia ( Centredale ) 


No Dossier I Project No 
010173.1 


"'I ""Date et heure I Date and time 


Transporteur et produit 


Compagnie I Company 


Camionneur I Driver 


.mmatriculation I Licence No 


Entree I Arrival time 2009-09-2408:25:40 


Sortie I Departure time 2009-09-24 09:18:52 


Poids I Weight 


Gross 
Tare 


Net 


NeDT 


Lee T. Mulligan 


1 
66170 


(kg) 
43470 


15600 


27870 


NA 
2 


(Ibs) 
95835 
34392 


61443 


(USlTonne) 
47.92 


17.20 


30.72 


Manifeste Canadien I Canadian Manifest 9380673-5 NA 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


f':nnh'l 1 = Tr;onc:nnrto::. ll r 1r. .. ffJ .. rl 


000203164 VES 


77369 


01454-01499 


NA 


PCDD/PCDF 


NA 


NA 


NA 


Lee T. Mulligan 
Camianneur (Driver) 
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t;? 
RECUPERE ~O~ 


BO. rue des Melezes 
Saint-AmbrOise 
G7P 2N4 


Tel ' (4181695-3302 


Fall: (418) 695-3303 


Generateur (Generator) 


Reception de sol contamine 
27396 - E 


E.; BENNE I I 
ENVJRONMENTAlINC. 


Pesee officielle (Weight ticket) 


/compagnie I Company 


Veolia ( Centred ale ) 


No Dossier I Project No 
010173.1 


""'I /Dale el heure I Dale and lime 


Entree I Arrivat time 2009-09-24 08:32:22 


Sortie f Departure time 2009-09-24 09:22:24 


Poids f Weight 


Gross 
Tare 


Net 


(kg) 
41280 
14760 


26520 


(Ibs) 
91007 
32540 


58467 


(USlTonne) 
45.50 
16.27 


29.23 
./ 


Transporter and product 


Compagnie I Company 


Camionneur I Driver 


1m matriculation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain J US Manifest 


Remorque I Trailor 


Scelle f Seal 


Boite f Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


J n-Michel Gagnon , 
'Prepose (Operator) 


Cooie 1 :: Tran500rtnur IC':lIrri",rl 


NeDT 


Peter lava lie 


1 
61993 


9380674-3 


000203163VES 


78736 


01497-01498 


NA 


PCDD/PCDF 


NA 


NA 


NA 


NA 


NA 


Peter lavalle 
Camionneur (Driver) 


2 


,..--,_ .. _. ~ - .. 
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EPA I 1 ("" '';'5) "'''''''" I DESIGNATED FACILITY TO 'UH 







[;? 
RECUPERE ~O~ 


50, rue des Melezes 
S;lint·AmbrOise 


G7P2N4 


Tel: (418) 695-3302 


Fak: (418) 695-3303 


Generateur (Generator) 


'Compagnie I Company 
Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


Reception de sol contamine 
27397 - E 


E.; BENNE I I 
ENVIRONMENTAL INC 


Pesee officielle (Weight ticket) 


'Date et heure I Date and time 


Entree I Arrival time 2009-09-24 08:36:04 


Sortie I Departure time 2009-09-24 09:26:22 


Poids I Weight 


Gross 


Tare 


(kg) 
39810 


15780 
24030 


(Ibs) 
87766 


34789 


52977 


(USlTonne) 
43.88 


17.39 


26.49 , .) ,Net 
'---------------------/ ~----------------------------/ 


Transporteur et produit Transporter and product 


Compagnie I Company 


Camionneur I Driver 


ImmatricuJation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


J r'i-Michel Gagnon 


pfepose (Operator) 


Copie 1 = Transporteur (Carrior) 


Page ETC. 


Ronald Henshaw 


1 
61195PA 


9380676-8 


000203182VES 


AB76714 


01818-01828 


NA 


PCDD/PCDF 


NA 


/? 


2 
NA 


NA 


NA 


NA 


~-<-r:'-...,.~ 
Ronald Henshaw 
Camionneur (Driver) 


,...--,_ .. _ . . . . .. . 
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/ r/ DESIGNATED FACILITY TO GENERATOR 







r;? 
RECUPERE ~Ob 


Saint-Ambroise 


G7P 2N4 


Tel: (418)695·3302 


Fax: (418) 695-3303 


Generateur (Generator) 


/ Compagnie I Company 


Veolia ( Centred ale ) 


No Dossier I Project No 
010173.1 


Reception de sol contamine 
27399 - E 


E.; BENNE I I 
ENVIRONMENTAl INC. 


Pesee officielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-24 08:54:45 


Sortie I Departure time 2009-09-24 09:38:45 


Poids I Weight 


Gross 
Tare 


, / ,Net /' 
'-----------------~ ,----------------------~ 


(kg) 
39570 


15160 


24410 


(Ibs) 
87237 


33422 


53815 


(USlTonne) 
43.62 


16.71 


26.91 


Transporteur et produit (Transporter and product 


Compagnie' Company 


Camionneur I Driver 


lmmatriculation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


EChantillon I sample no. 


Remarque (Remark) 


NA 


Page ETC. 


Wayne Hines 


1 
AF06536 


9380677-6 


000203181VES 


XBC3010 


01833 


NA 


PCOO/PCOF 


NA 


2 
NA 


NA 


NA 


NA 


Wayne Hines 
Camionneur (Driver) 
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t:? 
JECUPERE SOk 


80, rue des Melezes 
Saint-Ambroise 


G7P 2N4 


Tel: (41Bj695-3302 


Fax; (41Sj69S-3303 


Gemlrateur (Generator) 


/ Compagnie f Company 
Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


Reception de sol contamine 
27398- E 


e.1 BENNE I I 
ENVIRONMENTAL INC. 


Pesee officiefle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-2408:46:45 


Sortie I Departure time 2009-09-24 09:31:09 


Poids f Weight 


Gross 


Tare 


(kg) 
38910 


15980 


22930 


(Ibs) 
85782 


35230 


50552 


(USfTonne) 
42.89 


17.61 


25.28 , ~ ~~ 
'-------------------/ ,------------------------~ 


Transporteur et reduit (Trans orter and product 


Compagnie f Company 


Camionneur I Driver 


mmatricu lation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailer 


Scelle I Seal 


Baite I Bin 


Type de contaminant I Contamination 


EChantillon I sample no. 


Remarque (Remark) 


NA 


, II' / 
It , 


~ / 
Jea?! iche) Gagnon 
Prepose (Operator) 


Page ETC. 


Charlie Ewins 


1 
AE09990 


9380664-4 


000203180VES 


PT6866J 


01835-01841 


NA 


PCDD/PCDF 


NA 


NA 


NA 


NA 


NA 


Charlie Ewins 
Camionneur (Driver) 


2 











"" .. ,,, .. "', . I 


I"'·""!, ~,' VES UNIFORM HAZARDOUS 
,..-


WASTE MAHIFEST ~ 1 C :j ,} '':! ~ ~ ; t ,8';, ol';.l)o" LQ0020. 8 0 
f;_~~T ;tlJ[,.U?WIES ,.' :;-c':~i" I '., _' A-


bQfJ il::'Pl b""T'."'~l t 


I~")o 
. ',,~~-


• '-"" • 't.Le· iJr;'Jb. 


1 
r.·1~ , q':.vl::·EI, .i: , 11.:.'Y; I - . ~.) ", . 


IO~ C' 9 < , r 9 -~'I-''::::EP .-;';.~/ ." . " 
, 


-i/r~' \b I ",t,/ ", ,,-
<~'t R:fl!3~·/ ... J,· ~::~~F us 


,.... ,. __ r •• 


,. 
%·~·?::·8:' ':'T .. ~.19f",)!S~ ?:;, 


J - .. 1 r >, '...i , 
% 9b us 001 ~(ird.diog f'loper~Name,HazardCU, 1ONc.'IIbo!<. 


" """ 12. UN 13. Wasil! Codes 


"" IN! PICtlng ~ r~ WIY)) .. I,,, Ov;intilv ""., , ' P' 2~".'':' }TO_l!t."J'''''{iFTui';j\ .' -' 'Om 
'Vt;~'%u;;;.:scL ,:1e, , , 001 i\::)\ O)L1 ; I L"! .. , c, ,,: ~'c;r ' , ' ·ii·,·, ,:0::"; 


It, . "_~~'~ ',9, '".52 
••• it"' ,-' 1 -' l' 


I{;I If 
I)' 


~II} 
~ 


, - "fPC' "". 91.;p~,. :' .':' , :, "F: ., ••. . "'" c'" 'c ·~:.3,,!·;Ar. :. T·:-.U~!::S-:-f_j-lf'./;·'"\L·;'(,lU1K;JS!..L·: L"TH.,l,/_' to,! i~,n.Av:n II!t)_.'ISTHEF'Pll.!:r'" . .'" 
"{P,;!:,TI'I."': F~'~: I.. 


. 
*~~/'!(' 1::_<PfQE:S 'J.{"'\l''?;~ ;;~, F , ;~~.=<E'" 


~A \;', - \,'? (.p 
I" ... ,~~ . ., ... 


,,~ 


E~. 1 CMlyll\,lltoe COtUeIlts aim ~ anonn , 
-~- I ".':":. .-1M""", r,..,';' , ":t..I,, :;::., ., .. ~ ()o<.. 1-- ( .lv1&- I"O~ I ~ I a; 


I" .Dtr..u~ y;, ~-O;;;:;: lromUS. 6 , , 
" 


( ." '" AiY 
, , gUs., q -!?-()~ 


I" "."""-
Y\o,r 1; e. J::'" I i Y1 <. I,....·M. ( fL" _ 0;., ~:~ l';ql~}I~q 


. -' I 1- 1 "" 1 ... 


1/1;0 0Iscr~~~ D .... , D,,,. [J_ Dp __ ~ OF~~ 


. 
O. 


I ~I, 1 


I I ~ 
I-I ""I'~ 


. 


r I' /1 J...--, I' .. ' / 


I i5f£J~!-I1fl/P-( ;:,;4 (.,/,U!; I ''''-if.' . ///1:, ~ ;;C; r/i( tl:7 
""F~ ., , •• 3.()5) p"",", •• '"".ro "",""". / ;J DESIGNATED FACILITY TO GENERATOR 


~ 







t:~ 
RECUPERE ~O~ 


80, rue des Melezes 
Saint-Ambrolso 
G7P 2N4 


TOI: (418) 695-3302 


Fax: (418) 695-3303 


Generateur (Generator) 


/ Compagnie I Company 
Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


" 


Reception de sol contamine 
27829· E 


e., BENNE I I 
ENVIRONMENTAL INC. 


Pesee officielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009·10-1607:59:58 


Sortie I Departure time 2009-10-16 08:55:16 


Polds I Weight 


Gross 


Tare 


Net 


(kg) 
38080 


15380 


22700 


(Ibs) (USlTonne) 
83952 41 .98 


33907 


50045 


16.95 


25.02 


Transporteur et produit Transporter and product 


Compagnie I Company 


Camlonneur I Driver 


Immatriculation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trai lor 


Scella I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


L 


Eddy Cauchon 


Prepose (Operator) 


NeDT 


Peter lavalle 


1 
993 NA 


9380696-6 NA 


000357676VES NA 


77369 NA 


1839-1837 


NA 


PCDD/F 


NA 


Peter lavalle 
Camionneur (Driver) 


2 
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[~ 
RECUPERE ~Ob 


80, rue des Melezes 
Sainl·Ambtoise 
G7P2N4 


nl: (418) 695-3302 
Fax: (41 8) 695-3303 


Gemlrateur (Generator) 


/ 
Compagnie I Company 


Veolia ( Centred ale ) 


No Dossier I Project No 
010173.1 


" 


Reception de sol contamine 
27838 - E 


e., BENNE I I 
ENV1RONMENTAl INC. 


Pesee offieielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-10-1608:34:22 
Sortie I Departure time 2009-10-16 11 :1 4:02 


Polds I Weight 


Gross 
Tare 


Net 


(kg) 
40090 
14750 
25340 


(Ibs) (USlTonne) 
88383 44.19 
32518 


55865 


16.26 


27.93 


Transporteur et produit Transporter and roduct 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailor 


See lie I Seal 


Boite I Bin 


Type de contam inant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


Eddy Cauchon 
Prepose (Operator) 


Coole 1 = Tr:ln~nnrl",,,r (r. ",~rlo r\ 


NeDT 


William Stoddard 


1 
65038 


9380697-4 


000357678VES 


77368 


NA 


NA 


PCDD/F 


NA 


2 
NA 


NA 


NA 


NA 


William Stoddard 
Camionneur (Driver) 
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EMHART INDUSTRIES, INC. 
C/Ol£A 


I 
~ 100 NORTHWEST DRIVE 


PLAINVILlE. cr 06062 
: aBO 410-2876 I NORTH PROVIDENCE. Rl 02911 


NEW ENGLANO DISPOSAL TEO-tiNe. 


REaJPERE SOL. 1NC. 
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1) ERG:171 W:91487 A:RSI-091487;- ER SOrvloo Cot1tm.ctod 1lV VESTS 
IEOUA ES TEQ-;l<UCAL SOL\JTIONS LlC, U. THAU. NY IS FUNCTIONING AS THE PRIMARY EXPCRTER TO CANADA. EXPORTING 
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FACILITY TO GENERATOR 







60. rue des MllloZ6S 
Saint·Ambtoise 
G7P2N4 


Tel: (4 16) 69503302 


Fax: (418) 695-3303 


Generateur (Generator) 


/compagnie I Company 
Veolia ( Centred ale ) 


No Dossier I Project No 
010173.1 


Reception de sol contamine 
27839 - E 


e., BENNE I I 
ENVlRONMENTAlINC. 


Pesee officielle (Weight ticket) 


/ Date et heure I Date and time 


Entree I Arrival time 2009-10-1608:47:05 
Sortie I Departure time 2009-10-16 11 :19:59 


Polds I Weight 


Gross 


Tare 


(kg) 
33930 


14520 


19410 


(Ibs) 
74803 


32011 


42792 


(USlTonne) 
37.40 


16.01 


21.40 '- ~ ,Net '-------------------/ ,-------------------------/ 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


Eddy Cauchon 


Prepose (Operator) 


Connl .. 1 "" Tr",n .. nnr+"" ,, ~ /{ .... ~rl .. ~\ 


NeDT 


Bradley Brigham Jr 


1 2 
56490 NA 


9380695-8 NA 


000357677VES NA 


78736 NA 


NA 


NA 


PCDD/F 


NA 


rFv!-51t!-
Bradley Bigham Jr 
Camio~~ ur (Driver) 


... --, - ... - ~ . .... . 
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t:l 
RmPERE ~Ob 


80. rue des M{Mzes 


SHint-Ambroise 


G7P 2N4 


Tel: (418) 695-3302 


Fa)(: (418)695-3303 


Gimerateur (Generator) 


Compagnie I Company 
Vealia ( Centredale ) 


No Dossier I Project No 


010173.1 


Reception de sol contamine 
27124 - E 


e.1BENNEI I 
ENVIRONMENTAL INC. 


Pesee officielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-1 2 08 :04 :12 


Sortie I Departure time 2009-09-1 2 08:32 :00 


Poids I Weight 


(kg) (Ibs) (USlTonne) 
Gross 42590 93895 46.95 


Tare 16950 37368 18.68 


Net 25640 56527 28 .26 
"- ./ 


Compagnie I Company 


Camionneur I Driver 


Immatriculation f Licence No 


Ameritech Environmental Service 


Aa ron Rousseau 


1 2 
918881 NA 


Manifesto Canadien I Canadian Manifest 9382629-5 NA 


Manife& te Americain I US Manifest 


Remorque I Trailor 


Scell c I S~ :l l 


Boite J Bin 


Type 0 ("1 contaminant I Contamination 


Echantillon I sample no . 


Ron', "Iue (Remark) --NA 


/~F>;/ /J--if / 
Frede ri ~ l ~uc hard 


Prep osc (Op er ator) 


.... _-, - ~ - ~,, -


000384560VES 


A858993 


NA 


NA 


PCDD/PCDF 


NA 


NA 


NA 


Aaron Rousseau 
Camionneur (Driver) 
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ti? 
RECUPERE ~Oli 


80, rue des MeJezes 


Saint·Ambroise 


G7P 2N4 


Tel: (418)695-3302 


Fax: (418) 695·3303 


Generaleur (Generator) 


Reception de sol contamine 
27125 - E 


e.1BENNEII 
ENVlRONMENTAL INC. 


Pesee officielle (Weight ticket) 


Compag nie I Company 
Veolia ( Centredale ) 


No Dos :; ier I Project No 


0101 73. 1 


--- /Date et heure I Date and time 


Entree I Arrival time 2009-09-1208:08 :07 


Sortie I Departure time 2009-09-1 2 08:36:08 


Poids I Weight 


Gross 


Tare 
Net 


(kg ) 
42420 


17140 


25280 


(Ibs) 
93520 


37787 


55733 


(USlTonne) 
46.76 


18.89 


27.87 
/ 


Tra n :;"orteur et produit Transporter and roduct 


Compagnie I Company 


Ca mionneur I Driver 


Imrnfri"u!nt ion I Licence No 


Ameritech Environmental Service 


Blaise A .Sullivan 


1 2 
917397 NA 


M~ !l i fc Sle Canad ien I Canadian Manifest 9382628-7 NA 


Marrite::..e Americain ! US Manifest 


Rern orque I Trailor 


Be 'f] I Bin 


Type dr contaminant I Contamination 


Echan tiHon I sample no. 


""1'.7(1. (Remark) 


N; 


Fre,. 


Prepos6 (Jp erator) 


000384561 VES 


A858992 


NA 


NA 


PCDD/PCDF 


NA 


NA 


NA 


Blaise A.Sullivan 
Camionneur (Driver) 
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t;? 
RECUPERE ~O~ 


80, rue des Melczes 


Saini-Ambroise 


G7P 2N4 


Tel: (4 16) 695-3302 


Fax: (418) 695-3303 


Gem,rateur (Generator) 


Reception de sol contamine 
27184 - E 


e.; BENNE I I 
ENV1RONMmTAlINC. 


Pesee officielle (Weight ticket) 


/ Compagnie I Company 
Veolia ( Centredale ) 


No Dossier I Projecl No 
010173.1 


...., / Dale el heure I Dale and lime 


E nlree I Arrival lime 2009-09-16 08:06: 11 
Sortie I Departure lime 2009-09-16 09:31:25 


Poids I Weighl 


Gross 
Tare 


(USrronne) 
43.67 
18.14 


(kg) 
39620 
16460 


23160 


(Ibs) 
87347 


36288 


51059 
" ./ ~el ./ '---------------------/ ,--------------------------~ 


25.53 


Transporteur et prodult Transporter and product 


Compagnie I Company 


Camionneur I Driver 


lmmatriculation I Licence No 


Manifesle Canadien I Canadian Manifesl 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Baile I Bin 


Type de contaminant I Contamination 


Echanlillon I sample no. 


Remarque (Remark) 


NA 


chel Gagnon 


sa (Operator) 


Rollex 


Normand Raymond 


1 
L423108 NA 


9382617-0 NA 


000203005VES NA 


RP73406 NA 


01580-01589 


NA 


PCDD/PCDF 


NA 


Normand Raymond 
Cam/onneur (Driier) 


f' __ :_'" _ ", ,, __ • , ... . . _. _ ___ , 


2 
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tl? 
RECUPERE ~O~ 


80, rue des Melezes 


Saini-AmbrOise 


G7P 2N4 


Tel: (418)695-3302 


Fax: (418) 695-3303 


Gemlrateur (Generator) 


Compagnie I Company 
Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


Reception de sol contamine 
27188 - E 


e.1BENNEII 
ENVIRONMENTAl INC. 


Pesee offieielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-16 08:30:31 
Sortie I Departure time 2009-09-16 09:58:40 


Poids I Weight 


Gross 
Tare 
Net 


(kg) 
42830 
15570 


27260 


(Ibs) 
94424 


34326 


60098 


(USfTonne) 
47.21 


17.16 


30.05 


Transporter and product 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


NeDT 


Lee T. Mulligan 


1 
66170 


2 
NA 


Manifeste Canadien I Canadian Manifest 9382620-4 NA 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


Jea -M ichel Gagnon 


Pr pose (Operator) 


000384582VES 


77369 


NA 


NA 


PCDD/PCDF 


NA 


NA 


NA 


Lee T. Mulligan 
Camionneur (Driver) 


eooie 1 = Transoorteur /Carrier) Copie 2 = Client (Customecr) Copic 3 = Administration ' 2 
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tl~ 
,1ECUPERE ~O~ 


80. rue des Melezes 
Sajnt-Ambl(lise 


G7P 2N4 


Tel: (418)695·3302 


Fax: (418) 695-3303 


Gemlrateur (Generator) 


Compagnie I Company 
Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


./ 


Reception de sol contamine 
27189 - E 


e., BENNE I I 
ENVIRONMENTAL INC. 


Pesee offlcielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-1608:33:44 
Sortie I Departure time 2009-09-1610:03:17 


Poids I Weight 


(kg) (Ibs) (USlTonne) 
Gross 41430 91338 45.67 
Tare 14940 32937 16.47 


Net 26490 58400 29.20 


Transporter and product 


Compagnie I Company 


Camionneur I Driver 


.mmatriculation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scalia I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NeDT 


Peter lavalle 


1 
61993 


9382619-6 


000384550VES 


78736 


01595 


NA 


PCDD/PCDF 


NA 


NA 


NA 


NA 


NA 


Peter lavalle 
Camionneur (Driver) 


2 
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80, rue des M~e4es 
Saint-Ambroise 
G7P 2N4 


Tel: (4le) 695-3302 


F(lx; (418) 695-3303 


Generateur (Generator) 


Compagnie I Company 
Vaolia ( Centredale ) 


No Dossier I Project No 
010173.1 


Reception de sol contamine 
27198 - E 


e..1BENNEII 
ENVIRONMENTAl INC. 


Pesee officielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-1610:42:50 
Sortie I Departure time 2009-09-16 11 :36:16 


Polds I Weight 


Gross 


Tare 
Net 


(kg) 
36390 
17550 


18840 


(I bs) 
80226 


38691 


41535 


(USlTonne) 
40.11 


19.35 


20.77 


orterand 


Compagnie I Company 


Camlonneur I Driver 


Immatriculation I Licence No 


Rollex 


Steve Mayette 


1 
L423031 


2 
NA 


Manifeste Canadien I Canadian Manifest NF21702-0 NA 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


ean-MicheJ Gagnon 
Prepose (Operator) 


000203004VES 


RP73197 


01585-01587 


NA 


PCDD/PCDF 


NA 


NA 


NA 


Steve Mayette 
Camlonneur (Driver) 


Cople 1 = Transporteur (Carrier) Copie 2 = Client (Customer) Coole 3 = Admlnlstrntinn , 2 ' 
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t:~ 
,1EcuPERE ~O~ 


80, rue des Mt'llezes 


Saint-Ambroise 


G7P 2N4 


Tel: (418) 695--3302 


Fax: (418) 695-3303 


Generateur (Generator) 


Reception de sol contamine 
27205 - E 


E.; BENNE I I 
ENVIRONMENTAL INC. 


Pesee officielle (Weight ticket) 


Compagnie I Company 
Veolia ( Centredale ) 


No Dossier I Project No 


010173.1 


--.., /Date et heure I Date and time 


Entree I Arrival time 2009-09-16 11 :20:54 


Sortie I Departure time 2009-09-1613:11:15 


Poids I Weight 


Gross 


Tare 


Net 


(kg) 
36600 


15860 


20740 


(Ibs) (USlTonne) 
80689 40.34 


34965 17.48 


45724 22.86 


Transporter and product 


Compagnie I Company 


Camionneur f Driver 


.mmatriculation I Licence No 


FREEHOLD CARTAGES INC. 


Christopher Sommers 


1 
AJ838X NA 


2 


Manifeste Canadien I Canadian Manifest 9382616-2 NA 


Manifeste Americain , US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


.... __ .- ~ - ~------ ~ - .. - ,- .-


000384524VES 


1637944 


01592-01593 


NA 


PCDD/PCDF 


NA 


NA 


NA 


Christopher Sommers 
Camionneur (Driver) 
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tl? 
RECUPERE SO~ 


50, rue des MeJezes 
Saint-Ambroise 


G7P 2N4 


Tel: (418)695·3302 


Fax: (418) 695-3303 


Generateur (Generator) 


/ Compagnie I Company 
Veol ia ( Centred ale ) 


No Dossier I Project No 
010173.1 


Reception de sol contamine 
27206 - E 


e.1 BENNE I I 
ENVIRONMENTAL INC. 


Pesee officielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-16 11 :25:02 


Sortie I Departure time 2009-09-16 13: 15:22 


Poids I Weight 


Gross 
Tare 
Net 


(kg) 
35340 
15560 
19780 


(Ibs) (US/Tonne) 
77911 38.96 
34304 17.15 
43607 21.80 


Trans orteur et produit Trans orter and product 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


FREEHOLD CARTAGES INC. 


Robert Smith 


1 
AJ582T NA 


2 


Manifeste Canadien I Canadian Manifest 9382618-8 NA 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scella I Seal 


Bol te I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


-Michel agnon 
epose (Operator) 


000384523VES 


1638058 


01578-01579 


NA 


PCDD/PCDF 


NA 


NA 


NA 


Robert Smith 
Camionneur (Driver) 
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80. rue des Melezes 


Saini -Ambroise 


G7P 2N4 


TOI: (418)695-3302 


Fax: (418) 695·3303 


Generateur (Generator) 


/ Compagnie I Company 


Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


, 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americaln I US Manifest 


Remorque I Trailor 


scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


- Ichel Gagnon 
repose (Operator) 


Reception de sol contamine 
27238 - E 


L; BENNE I I 
ENVIRONMENTAL INC. 


Pesee officielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-1710:27:55 
Sortie I Departure time 2009-09-17 11 :35:57 


Poids I Weight 


Gross 


Tare 
Net 


Rollex 


Yvon Brunnell 


1 
PW6829 


9382615-4 


0OO203002VES 


RV64024 


NA 


NA 


PCDD/PCDF 


NA 


(kg) 
42890 
22870 


20020 


NA 


NA 


NA 


NA 


2 


Yv n Brunnell 
am/onneur (Driver) 


(Ibs) 
94556 
50420 
44137 


(UslTonne) 
47.28 
25.21 


22.07 
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tl? 
RECUPERE ~06 


80, rue des Melezes 


SainI-Ambroise 


G7P 2N4 


Tet: (418) 695-3302 


Fax: (418) 695-3303 


Gemlrateur (Generator) 


Compagnie I Company 
Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


Reception de sol contamine 
27229· E 


E3 BENNE I I 
ENVlRONM£NrAlINC. 


Pesee officlelle (Weight ticket) 


I"Date et heure I Date and time 


Entree I Arrival time 2009-09-17 08:48:34 
Sortie I Departure time 2009-09-17 10: 15:46 


Poids J Weight 


Gross 
Tare 


(USfTonne) 
44.36 
16.78 


'- ./ ~et .I 
'-------------------~ ,------------------------~ 


(kg) 
40240 
15220 
25020 


(Ibs) 
88714 
33554 
55160 27.58 


Transporteur et produit 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


Page E.T.C. 


Wayne Hines 


1 
AF06536 NA 


Manifeste Canadien I Canadian Manifest 9382644-4 NA 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Sceli;; I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


Jea iche Gagnon 


Pre os'; (Operator) 


000384512VES 


XBC6010 


NA 


NA 


PCDD/PCDF 


NA 


NA 


NA 


Wayne Hines 
Camionneur (Driver) 


Copie 1 == Transporteur (Carrier) Copie 2 = Client (CustomAr\ 


2 







MUVI:Mf"~ DOCUMENT I MANIFEST 
DOCUMl DE MOUVEMENT I MANIFESTE 
TlIio_do<:u._ ........ _ ... :Ou_ .. 
hi """"""",_, --", ""'-toI~ 
Co_<IO~HI"",*""",_~"", 
ltCO<oI.Ol,...,.,....iol . .... r_I'I1t I~ 


_~I_-- .... 
>T"'_"'_"~ 


9382642-8 


A GtMRlllfI consignor 
P~I .. P'dtt.ur 


"""'"""'" No. , ........... 0 .... 
1I~.<t'ol~ 


N Y IZ ft:', k 1 "r· 


"B "'.... I-~'-·~ I J ,/ 13), / <1 71, 
Tranl9QrI ..... N'~w....<j'"~~~ . 


1\- ·,·!1~(, 7 -3 
l:J 1 __ .. oN_~_' DO? J" ," II J • .c 
~"'-....... - .. -.*.".-- 'I I " r.~ 


I
~_,_"'r""-"" - - --.-~- ---


.Vp ~ C 1 r~ "L -./ 1 )(i"i ,.);"l f tl ( 
~_,__ o"tv:e """'- A:.ioi ..... ,eg;opo;iii 


In T" '" .,q/ p. " , L.I"" tV V p ., .J -- w .... 1)( co oil. 


~~IJ! ,-,,0) ,-
~""_I_dulieudor~ 


o j y. ,I p. /' 
'i'irii r: ., ,. ~<O:IO~ 


I ' . ,,) -, I ;'~r.: IV' W 


~"""""-" __ """" ."~.II'i:!_~ 


Ifb'o~r..nor.;. 


'Pak CU. I",. . ~jiiioi;o---~"""lViO '----r: ~""'ICOCit~ 
.l7 ~'.f 1fV,., ~ lc jlj, 1<..',. ~~ .. or> • •• : f'/~I I ~ I,' ·:~ 
E<iiOiJC<UriO' _ '1oi. .... ' tI"' lil tw;, ,; .;, + 
~ItIo IV_ 


n.-- ·ItaI ....... , 
r 
r,..·Ro!eo<..,1 
't''''fUItA ._ 


.."..., I · II' PM<f""' .. t-.J) ~:, , 


~""I~ I~I<I 


ALZb.::"'-- _ .. IN y 


fQ ... , ... /.} ,/.' !""-"'I"''''''' "till) 1/ n > f 


, 
/''/ --_I~ PJ • . ,'·... IfRogllJ~~I""""'-o!),,"-


-... ' -' ;, I'III''*'' _"'__ __'_-b' " I (. ," t:.:.a,. ,' ,' i . . . < ' !., II' I) . t..!J!:! --,~".~I_ .... <U'.,P.o1~"",.. .... ~ ........... ~i>o>!"io=- ..... """"" 
'M>!n;I_1 po:5Il. Pa;;v.. PiiiOO'\CI P'IiIIiii,,!,",Ce\jopool A_oAI_'J-._"'I" ... _ .. _/IC)'dII>It,I#.l~ I"- "'''''' 


~I~ C RbptionNlrt/~1M I....-No.''''''''"''''c .... 
1I,..,.".~~_.If>l , po.R .. 


I 
_f~~ ..... .;~-
l.Oo8'!" '."du~I~''''''_OI'~IIP'''''' 


,../0.1 0 ~ ....... I'>t""'b*>o lNM.""'~""-""" 


~_'NmltlOr_ 


l0l00'''-_', ~ 
<>"- ,."".,.. .,.. c.-.. j toiJo "'*" -,- To! *'W- "" ... 


....... -... _,....,..".Qj ..... "' .. ,.,..,. 


" 
• 


Il' ,j Q " · · .. 1 . r: ' r. '7 - LAP ........ "-.. ~I.....-. ... ~lyirIt._A .. _ ... '._. , .......... ' lI".,.. 
.~ .I ''rd~l r , " I" .' 1('1 , _' .• ,"~ - I ,_ .. "" ........ 


_I ~ I 'OJ,NQ,Iii',,,,jjj, _"'~"""""IJIN!Q: loI No IN'"" ... l..W<I. r-JClIo:'''''~~' r: r",..IM..... ~ n 'I - J.J ,I',.' ~""r .. _~~) · ..... ,""'to ~I : !(¥ . ) , .. j.1 I",. -. ~; d .'.~ , "I I ,.. • ,,:.J "- } ,. d' . ":"'-=,-~~.".,..:;. I ,P"". ,/ & "",f< ,'- ':0,), '" ; I ) ,,;.. , .. I" ,,:er i ti £ ); I I \J" :"'~":_ 
~".) r J t ,i, j :', , ; C ' I ' ~ I _ . ~~'''')'<IoIH ''':'''oI '''M.'''''''''' . .....u)-,*, '1~WIMChNo"""_ONo. 
~ . . ". . , ~ L _ 1- _1- Dlyl ...... L . ::".;::;:::.._Si'"_ ... _......-."'"'..... 11<' .... --" __ '"> 1 , ,'1' , /'j,'l""''ilf 1 " 191,,, ·0 /1/ I.?. / / ' / -' ~.~-.-.--. i ,. " ..~' . c u· I I b I/''',.. J",/ ,-"",,", /~,r<,._. ( 


I; '- -, 0-10... ~J ... ::' I_~: ~ 'I ~"-*. .. -~- Giiii c..:-- itl -. J 9'91';:;;-("";, lloc:o'oI i ~Cl()OjO ~...... $oa.'"-ItoI \.1'1'" Gr .... ~~ ,l .. , ... 1CIj "" ~. C\>I!oo; "'-'"- (Mr.1It_ ~ .. I"'" . C- JC- i"- _ . """- 1_ 


~, fJi7 , ' ":"'"~I '" 7 '"' ,,;'1 ~ ~ ~I.'-:'": 1:- Ii 11 .. ~~ " fA I ~ If'~(-;- ' .~::-~~-I~· _ _ !.::!...L'« '. JlJI.' . l'/'L ""fA lJ.rt~{ll f, .r- I/'!) "I I /~ l\...! \ , ~.yv.~4 .. \_-.1-1_" 
\I) ! 1 ~ I" \ I /_ f,' ;' u.~ I,.' 


" i ! 1 t- 1 I 
H 1 I 1 I .. , ill 


"I .... , "" I '" _........ "\ ... ~..,.,..~~ ,. 
1B.>sd_"." ."....,."'/Ctot~_ $"""'''''_ ..... -


_ _WI' O(COC--~ I1(00i7ot. ~l O .. R""", C.-/.:! ..... _ ....... ,,.,,. 1_ 1 """" a..-oco>o(l) ._ , ........... ~. ,....",. ........ 11.- It""**'" &.0 0'/0.. COIIo£ .... R CootC ... CtotcalE Y - ~1111"""" __ ....... cG ___ , 
. ~_ .... l/IJ~'_' I ... SIt 


, [ . " I 1 }G I I !: ' I.A ij.-) P ': I ,1/11 'Il l ( .. L ' ;1(/ (',)!b ·,:.::r/;;;:~7~i;;C·fvlhv~ . __ " j 1= ' 1 - , ...,.. .. : . ', ~. . = I~-e I a tIT' --S [1;': UII' Y " ;,...:-..- c, <,_/ Wr.~, 37,{') I l' ' Dfr'~"-""" \., , ,. , (.", I ... • • I rH L I' D - J!l .-~ I ._ __ __ I • 0" -7/' / ' (' ''. 1'" {fcc ,_, 
_ ... t~ __ '*"'<*"'1N,..'*"-_ ... P ... AG__ - .. -_~ Svcn ToI .... 'oIIIII.. ,. 0010 OoIot~ r ... ,_ : __ ""0010~~ - _.r .... __ ...-~. ,/ /' _I ~~ "'"""·1 h.< ~.\I ~.M\-, ...... _I~ iiZ~ ~""'_'&< __ -'-... _ ....... ,._.i .... II_A_ - , 7:."' . - . . I B 0 
---1., [ ,0. lc.,j"Ii(i'L.-'{;£, ] > ," ,l' I''' ('M '. " 13,(,"1,';'1 / I (.., i~I "" ~J:;i,),'i Ic..? ,'1 1 , 


_d __ ~ 


....... oo r ... _(eoo1dh~ 
• 


MOE 04·1917 (01101) 
'7 


Mailed by Consignee to Consignor· Postee par Je destinata ire it ]'expediteu r r.nn .. 'r ..... ;n l! H ... _ • •. _ 'L ... . . . 







I 


PI"" .' 
F~ 


UNIFORM HAZARDOUS l ,p;'''J~rOI003Bl 511 YES WASTE MANIFEST 10 onn nn,.'" 


EMHART INCUSTR1ES, INC. . I I 
C/O LEA 
100 NORTH\'VEST DRIVE 


~ PLAINVIUE. cr 00002 I~ Rl 0291 1 . 4'O-287a 


ETC.,INC- I N ' y 0 9 8 6 9 8 9 9 d 7 


. Ali'~-
, 


I' 11/ /t1 {Y ~~ 


~~~s~',\fffi 
I FrlitIf._· 118 6~~302 ST. AMBROISE, PO 1 NOT R E " 1 1 7 


... 911. U.s. OOT ~ ~ f'RII* ~ n-, Halard CIass,IO HI.trtIer. , . 11. T~ 12. Unit 13.Wa51ltCooet ... ¥ICI hc:tirog Grc:up ~ ~I No. T", """" 'HINd. 


X f~~~~;:~ (PI 'l)T CJ'd3 
1'020 DO<IO 


(0039) T 0039 . 


. ~~~ 


AliA r ... 


. Ai IA ~ '" 
1::,-; M' 


1) ERG:171 W:D1"B7 A:RSI·091 467 1- ER SeMcs Ccntra::tGd bV VESTS 


~:; 
u.c. LATHAM, NY IS Ft.Jt-..'CT100ING A.,<; THE PRIMARY EXPORT!:.R TO CANADA.. EXPORnoo 


. EXPIRES 08119001 0, PlATE NUr-4BER Vi {t & lie;1 /l.j 
I" . ,.""n.~"';"'" ~ e"XpOIt s/"OpmenIlnd I am ,.,.; PrImIty 


I~ ,~.~ 
"1~ ~ An.. 1"iYJ I Xi: lor 1A1' .;'e;:.. 2. ;-;:, ~ ~, "j.,"C,. 010-


I!;; . 2:'~'s. ''\ 'G POll 01 en\Iylexit: ('l . / .. ' . AJY , 'V /, ~ / •• 


i2~ , I-Y ~ ~~ ..L ~ql/~ ~ 
I .... • .. 1_ 1 "" 1 v_ , 


18a. ~ In6eaIil'ln ~ 0 Quarllil)' 0,,,. " . .- r 


...." 


II= ~I 
1 


/_1 "" 1'_ 


I' I" / ' I' . .,... .. ,,' } 


( 'iT-jJ// tJ t-rJ.//;Y c.J (J.AJ /I ./ 1"1t' I/~ . . J@.I /~~-; V . ~ DESIGNATED 







80, rue des Melezes 
Saint-Ambroise 


G7P 2N4 


nl: (41 8) 695-3302 


Fax: (418) 695-3303 


Gem;rateur (Generator) 


Reception de sol contamine 
27230· E 


e.; BENNE I I 
ENVIRONMENTAL INC 


Pesee officielle (Weight ticket) 


/ Compagnie I Company 


Veolia ( Centred ale ) 


No Dossier I Project No 
010173.1 


-.., / Date et heure I Date and time 


Compagnie I Company 


Camionneur I Driver 


1m matriculation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantil lon I sample no. 


Remarque (Remark) 


NA 


repose (Operator) 


Entree I Arrival time 2009·09·1708:51:40 


Sortie I Departure time 2009·09·1710:19:08 


Poids I Weight 


Gross 
Tare 


\ Net 


Page E.T.C. 


Ronald Henshaw 


1 
61195PA 


9382642·8 


000384511VES 


AB76714 


01848·01849 


NA 


PCDD/PCDF 


NA 


(kg) 
39760 


15850 
23910 


NA 


NA 


NA 


NA 


2 


Ronald Henshaw 
Camionneur (Driver) 


(lbs) 
87656 
34943 


52713 


(US/Tonne) 
43.83 


17.47 
26.36 


Cople 1 = Transporteur (Carrier) Cooie 2 = Cliont f(:"ctnmo ,1 
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t.:) 
RmPERE ~O~ 


ao, rue des Melezes 
Salnt·Ambroise 


G7P 2N4 


Tel: (418) 695-3302 


Fax: {41Sj 695-3303 


Generateur (Generator) 


/ Compagnie I Company 


Veolia ( Centred ale ) 


No Dossier I Project No 
010173.1 


Reception de sol contamine 
27231 - E 


E.; BENNE I I 
ENV1RONMENTAL INC. 


Pesee officielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-17 08:59:41 


Sortie I Departure time 2009-09-1710:36:23 


Poids I Weight 


Gross 
Tare 


,Net 


(kg) 
38340 
15930 


22410 


(Ibs) 
84525 
35120 


49406 


(US/Tonne) 
42.26 
17.56 


24 .70 


orter and product 


Compagnie I Company 


Camionneur I Driver 


Immatriculation J Licence No 


Page E.T.C. 


Charlie Ewins 


1 
09990 NA 


Manifeste Canadien I Canadian Manifest 9382643-6 NA 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Sceli'; I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


Je -Michel Gagnon 


Prepose (Operator) 


000384513VES 


PT6866J 


01588-00650 


NA 


PCDD/PCDF 


NA 


NA 


NA 


Charlie Ewins 
Camionneur (Driver) 


2 


Copie 1 = Transporteur (Carrier) eODie 2 = CHont I(':ud" ....... r\ ,..--,~ .. - .... _._._ ..... . , -
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ao U;A 
100 NORTHIMOSIIJRIVE 
PlAINVillE . CT 06062 


GtrIerator's SiIe AddteK (il dillerenl ltlan maiing tOdreu) 
EMHART INDUSTRIES, INC. 
2072-207,( SMITH STREET 


I NC)Rni PROVIDENCE. RI 0291 1 


u.s. EPA 10 Noo!ber 6. TranlpOl1ef I Company Name 


AGEETC,tNC 


" ~"""""'_ f)P _ 


IN Y D 9 8 6 9 6 Q 9 <t r 


B- Ot~edFJCiilyNaorne ..-.d sq~CUPE'.RE SOL INC. 


eo, RUE DES I.4ElFLER 


Sa. ~ U.s. OOT Clncrloton (idIding I'rO$* SIIipping NIIM. Hautd Class. 10 NImIer, 
11M and Packi'lg G<wp (if 30)')) 


X \:.tcon, WASTE ENVIRONMENTALLY HAZARDOUS 
15 SU8ST ANCES, sauD, n.o.1o., /(F02O) 
~ 2.3,7,8-TETRAOiLORCOIBENZOOtOXIN. (tl.."'39} 
w 
15 
" 


mRAOiLOROETHYlENE), 9, III , RO 
(2.3.7.6 -TETRAQ-LOROOI6ENZ.ODIOXlN") 


10. COn\Iinef:I 


'" "" 
CJ:f1 1l", 


~ I";vr;r L- .. 
u.s.ePAIO~ 


IN 0 T R E Q 1 1 7 


11, Tot.! 12. Unil 13. waste COdes 


"""'" w.m. 
~ F010 0040 


CTd" T """" 


, rvlll jIJ----------t---l-+---i---I==j-~/7j__J 
•• 


rv 11\ 
14. iecialHandlng~ill"dAO:fititr.alWonr.Mn ' ) ERG:,71 W:91487 A:RSf-09H87 ;. ER Servloo Contra::tBd by VESTS 
~~A ES lECHNICI'\L SOUJTKXiS u..c, LATHAM, NY IS FUNCTIONING AS THE PRIMARY EXPORTER TO CANADA. EXPOm lM3 
r=-'"A.O.C.~331J1OQ.EXPlRES O.8l19!2010. PLATENUMBER ~A- ~- b ~((,) 


IS. GENEJUTOIrStOFFEROfi'S CERllFlCATIOH: I ~ dtd¥e INC h ctrI.enIs t:i lhii ~ In! kMr and K'CU3te1y desatIed ~ '" \he prtI()er shippirIg name, ani in dHsbd. ~. 
lI"~ifld ~ tnd in .. II ~ i'lptepe( ter'diIioni)'lran$:;Q1 ~ 1O~ 1n:~!iotIaI ..-.d ~~ ~tiens. HelPOll shiQrnInI¥.:I '.., 1h8 PtVna!y 
~. l...nify .... t the CQn1ents oIlhis ~ to%Im 10 1hI 1W1>5 of 1he i~ Ef'A~1 01 ConsenL 
I aMity 1IW klfl/a!Ja l1rini:!aIion slal!mefll ~ ~ CQ CFR 2Q27{a) I. I M\. ~ QUanIlf~) or {bl (WI ..... , 1IIIiI ~IJ' generMOr) is we. 


~ 18b.AI1emateFdiIy(orGene<alor) 
;; 
u 
~ Facilitfs PhorIe: 


o~ 


~ lee.. SqIM\R 0iAiii"~ ~ (or c.-er$)rj 


~ 


I ~turt 


Port of .nltyiexll 
Oi1lluWlg u.s.: 


~ 19. Hautdous WaW RepcrI ~ I.IeII'Iod Coda (I.e .• cedes i)' haz¥doos "liSle h-il1menl. dispoU. ard ~ I1Sk'mII 


, 
r-: _ 


o Partial RejeWon 


U.S.EPAIONooW 


I 


~ , I' I' I' 
1 ~i:"::;~~';':---~~~(=i'/ ;;Lk: --


o FlJ RejEdt:o-J 


PA Form 8700--22 (Rev. ).05) Previous edims are obsol<!\e. -YESIGNATEO FACILITY TO GENERATOR 







.) 
d'Kd", 


RlCUPERE ~06 


50, rue des Melezes 


Saint·Ambroise 
G7P 2N4 


Tel: (418) 695·3302 


Fax: (418) 695-3303 


Generateur (Generator) 


Compagnie I Company 
Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


Reception de sol contamine 
27234 - E 


E.; BENNE I I 
ENVlRONMENTAlINC. 


Pesee ottic/eUe (Weight ticket) 


I'Date et heure I Date and time 


Entree I Arrival time 2009-09-17 09:30:45 
Sortie I Departure time 2009-09-17 10:42:48 


Poids I Weight 


Gross 
Tare 
Net 


(kg) 
38320 
14720 


23600 


(Ibs) 
84481 


32452 


52029 


(USlTonne) 
42 .24 
16.23 


26.01 


arter and roduct 


Compagnie I Company 


Camionneur I Driver 


Immatriculatlon I Licence No 


NeDT 


William Stoddard 


1 
65038 


2 
NA 


Manifeste Canadien I Canadian Manifest 9382641 -0 NA 


Manifeste Americain I US Manifest 


Remorque I Trailor 


See lie I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


Copie 1 = Transport&ur (Carrierl 


000384551VES 


77368 


NA 


NA 
PCDD/PCDF 


NA 


NA 


NA 


William Stoddard 
Camionneur (Driver) 


..... -, - ~ ., ... 
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t;? 
RECUPERE ~O~ 


80, rue des MtM!zes 


Salnl·Ambrolse 


G7P 2N4 


Tel: (418) 695-3302 


Fax: (418) 695-3303 


Generateur (Generator) 


Reception de sol contamine 
27238· E 


E3SENNEII 
ENVIRONMENTAl INC. 


Pesee offieielle (Weight ticket) 


/ 
Compagnie I Company ..., / Date et heure I Date and time 


Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


I Company 


Camionneur I Driver 


Immatriculation I Licence No 


~ 


Manifeste Canadien I Canadian Manifest 


Manifeste Americaln I US Manifest 


Remorque I Trailor 


Scelie I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


Jq;m·-Michel Gagnon 


Preipo"e (Operator) 


Entree I Arrival time 2009·09·1710:27:55 
Sortie I Departure time 2009·09·17 11 :35:57 


Poids I Weight 


(kg) (Ibs) (USlTonne) 
Gross 42890 


Tare 22870 


Net 20020 , 


Rollex 


Yvon Brunnell 


1 2 
PW6829 NA 


9382615-4 NA 


000203002VES NA 


RV64024 NA 


NA 


NA 


PCDD/PCDF 


NA 


V".(n Brunneli 
¢a''ll/o'nnoeur (Driver) 


94556 47 .28 
50420 25.21 
44137 22.07 


./ 


Cople 1 :: Transporteur (Carrier) Conia 2:= f::lilOnf 1r. .. "' ......... ".1 ..... -- ,- ~ - ... . - . - . 
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t;~ 
.1ECUPERE ~O~ 


80, rue des Mell~zes 


Saint·Ambroise 


G7P 2N4 


Tel: (418) 695-3302 


Fax: (418) 695-3303 


Generateur (Generator) 


Compagnie I Company 
Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


Compagnie I Company 


Camionneur I Driver 


Immatriculatlon I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


Eddy Cauchon 
Prepose (Operator) 


, , ... . __ . __ . 


Reception de sol contamine 
27262· E 


L;BENNEII 
ENVIRONMENTAL INC. 


Pesee officielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009·09·1808:07:27 
Sortie I Departure time 2009·09·18 08:28:49 


Poids I Weight 


Gross 
Tare 
Net 


Rollex 


Normand Raymond 


1 
L423108 


9382638·6 


000203001VES 


RP73406 


1807·1806 


NA 


PCDD/PCDF 


NA 


(kg) 
36200 
16520 
19680 


NA 


NA 


NA 


NA 


2 


(Ibs) 
79807 
36420 


43387 


), />/- ..-J 
CL?'/~ 


Normand Raymond 
Camionneur (Driver) 


(USlTonne) 
39.90 
18.21 


21.69 
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t:? 50, rue des ~lezes 


Saint-Ambroise 
G7P2N4 


RECUPERf ~O~ 
Tel: (418) 695-3302 


Fax: (418) 695-3303 


Gemlrateur (Generator) 


Compagnie I Company 
Vealia ( Centredale ) 


No Dossier I Project No 
010173.1 


" 
Trans orteur et produit 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


Reception de sol contamine 
27273 · E 


e., BENNE I I 
ENVIRONMENTAl INC. 


Pesee afficielle (WeIght ticket) 


/ Date et heure I Date and time 


Entree I Arrival time 2009-09-18 09:53:33 
Sortie I Departure time 2009-09·18 10:35: 17 


Poids I Weight 


Gross 
Tare 


Net 


" 
Rallex 


Sieve Mayette 


1 
L423031 


(kg) 
37370 


17580 
19790 


NA 
2 


(Ibs) 
82387 
38757 


43629 


(USlTonne) 
41.19 
19.38 


21.81 


Manifeste Canadien I Canadian Manifest 9382651-9 NA 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelie I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


Eddy Cauchon 
Prepose (Operator) 


000384508VES 


RP73407 


1843·1844 


NA 


PCDD/PCDF 


NA 


"7 


NA 


NA 


Steve Mayette 
Camionneur (Driver) 


, ') : 
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t:~ 
RECUPEAE ~O~ 


50, rue des Melezes 
Saint-Ambroise 
G7P 2N4 


Tel: (41S) 695-3302 
Fax: (418) 695-3303 


Generateur (Generator) 


Reception de sol contamine 
27278 - E 


L;BENNEII 
~RON~AtINC 


Pesee officiel/e (Weight ticket) 


/ Compagnie I Company 
Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


-.., / Date et heure I Date and time 


, 
~ 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Amerlcain I US Manifest 


Remorque I Trailor 


Scelie I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantilion I sample no. 


Remarque (Remark) 


NA 


/7 / 


Eddy Cauchon 
Prepose (Operator) 


Entree I Arrival time 2009-09-18 11 :20:15 
Sortie I Departure time 2009-09-18 11 :50:45 


Poids I Weight 


(kg) (Ibs) (USfTonne) 
Gross 39970 
Tare 14780 


,Net 25190 


NeOT 


Peter lava lie 


1 2 
76933 NA 


9382654-3 NA 


000384553VES NA 


78736 NA 


1814-1812 


NA 


PCOO/PCOF 


NA 


Peter lavalie 
Camionneur (Driver) 


88119 44.06 
32584 16.29 
55534 27.77 


/ 


r:nniA ? = r.linnt (Customer\ Cooio 3 = Administration 
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t:? 
~ECUPERE ~O~ 


80, rue des Melez8s 
Saint-Ambroise 
G7P 2N4 


Tel: (416)695-3302 


Fax: (418) 695-3303 


Generateur (Generator) 


/ Compagnie I Company 
Vealia ( Centredale ) 


No Dossier I Project No 
010173.1 


" 


Reception de sol contamine 
27327 - E 


e., BENNETT 
ENVIRONMENTAL INC. 


Pesee officielle (WeIght ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-2208:17:43 


Sortie I Departure time 2009-09-22 09:19:11 


Poids I Weight 


Gross 


Tare 


Net 


(kg) 
36810 


16530 
20280 


(Ibs) (USfTonne) 
81152 40.58 


36442 18.22 


44710 22.35 


Transporteur at radult Trans orter and roduct 


Compagnie I Company 


Camionneur I Driver 


mmatriculation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Baite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


Je -Mic el Gagnon 
Prepose (Operator) 


Rollex 


Normand Raymond 


1 
L423108 


9380670-1 


000384504VES 


RP73406 


NA 


NA 


PCDD/PCDF 


NA 


( I 


2 
NA 


NA 


NA 


NA 


/ / 


~'" 
Normand R / mond 
camionneu!roriVer) 


... __ . - ~ - . . ' . - " ." 
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tl? 
RECUPERE SO~ 


80. rue des Melezes 
Saini-Ambroise 


G7P 2N4 


Tel: (418) 695-3302 


Fax: (418) 695-3303 


Generateur (Generator) 


Compagnie I Company 
Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


Reception de sol contamine 
27331 - E 


e.; BENNE I I 
ENVIRONMENTAL INC. 


Pesee officielle (Weight ticket) 


rDate et heure I Date and time 


Entree I Arrival time 2009-09-2208:34:51 
Sortie I Departure time 2009-09-22 09:56:54 


Poids I Weight 


Gross 
Tare 
Net 


" 


(kg) 
40140 
15950 
24190 


(Ibs) 
88494 
35164 


53330 


(USlTonne) 
44.25 
17.58 


26.66 


Transporteur et produit Transporter and product 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


Manlfeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailor 


See lie I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


Jean-M el gnon 
Prepo . (Operator) 


Page E.T.C. 


Ronald Henshaw 


1 2 
61195PA NA 


9380666-9 . NA 


000203185VES NA 


AB76714 NA 


01247-01248 


NA 


PCDD/PCDF 


NA 


~~ 
Ronald Henshaw 
Camionneur (Driver) 
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t:? 
.lmPERE ~O~ 


eo, rue des Melezes 
Saini-Ambroise 


G7P 2N4 


Tel: (418) 695-3302 


Fax: (418) 695-3303 


Gemlrateur (Generator) 


/compagnie I Company 
Veol ia ( Centredale ) 


No Dossier I Project No 
010173.1 


Reception de sol contamine 
27332 - E 


E.; BENNETT 
ENVIRONMENTAL INC. 


Pesee officlelle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-2208:38:01 
Sortie I Departure time 2009-09-22 09:59:36 


Poids I Weight 


Gross 


Tare 
Net 


" 


(kg) 
40300 
16050 


24250 


(Ibs) 
88846 
35384 


53462 


(USfTonne) 
44.42 
17.69 


26.73 


Trans orteur et roduit Trans arter and product 


Compagnie I Company 


Camionneur I Driver 


.mmatriculation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boitel Bin 


Type de contaminant I Contamination 


EChantillon I sample no. 


Remarque (Remark) 


NA 


Jea Ichel Gagnon 
Pn,pose (Operator) 


Page E.T.C. 


Charlie Ewins 


1 
09990PA 


9380665-1 


000203184VES 


PT6866J 


01245-01246 


NA 


PCDD/PCDF 


NA 


2 
NA 


NA 


NA 


NA 


Charlie Ewins 
Camionneur (Driver) 
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80, nJe des Me!ezes 
Saint-Ambroise 


G7P 2N4 


Tel: (418) 695-3302 


Fax: (418) 695-3303 


Gem,rateur (Generator) 


Reception de sol contamine 
27333 - E 


e., BENNETT 
ENVIRONMENTAL INC 


Pesee officielle (Weight ticket) 


/ 
Compagnie I Company ...., /Date et heure I Date and time 


Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


Entree I Arrival t ime 2009-09-2208:42:09 


Sortie I Departure time 2009-09-2210:03:05 


Polds I Weight 


Gross 
Tare 


,Net 


(kg) 
41010 
15200 


25810 


(Ibs) (USfTonne) 
9041 2 45.21 


33510 16.76 


56901 28.45 


Trans orteur et roduit Trans orter and roduct 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelie I Seal 


Boi te I Bin 


Type de contaminant I Contamination 


Echantilion I sample no. 


. . 
Remarque (Remark) 


NA 


Je -Michel Gagnon 


Prepose (Operator) 


Page E.T.C. 


Wayne Hines 


1 
AF06536 NA 


9380672 -7 NA 


000203183VES NA 


XBC3010 NA 


NA 


NA 


PCDD/PCDF 


NA 


Wayne Hines 
Camionneur (Driver) 


2 







MOVEM' 
DOCUM~ 


- DOCUMENT I MANIFEST 
, DE MOUVEMENT I MANIFESTE 


n.."'-~canIIIo"" .. "_1I --....... --~~ c._"'_"' .. !ooo!tOlll_ ... ~_ 
........ 1"......". .... r~ .. If oaN;lOl1 


A 
GMMnI<>r I ,omlgnor 
~1"'pMhout 


~-- , I V, d ,~ ~ fb i 
~_,"""'_ Ciiiw. 


J01'\ i/.·' 1'[: ----
,*J""-~ 


~"'-~I-M...M.., ... clit ........... 1 


I ' .' I;· 


~No. I __ IONII. 
N"_·t \cl __ 


JiIJ!lJA1 ': J ~ 7 , • 


5 i . ,., 
(I ';"; v". Lt( 


.roo - -I'W-..."u: ..... i<iiiiii' 


(J " PiiU 
!fl.,.. , ........ 


l,I :')J / 0"," , :. 


-~,---,.. 
"""-.:.""-"'~-


9380672-7 


.. ""'" B ''''''1''''\'''' 
~""_ONo. i".._....--.".."'._ J 


!J ll ; t r 7 -/,\· 5 .. ! 
:n 1--"----. ,..,) 1 .. , .,._---_ ... " c. ---vv ... oJ 1";" 


c..:.w.; ..... I"""~f.".".,.. 1-~' " '/" c. 
1'. / I 
~! ',, ',-, 


l "'-'vw.o,ol~""" -0iy1Vit I """'"'- f'I.Iaii:rlOiie-';.,..;;r 


Ii r··,. J" rj 1- ' I ,,I ' / I,j { ( 
~ 


~IV""'" 
r,.... · I101 .... No.l 


ToI,No.llfClOIII. .fa,?) ). :: .) ~,; 
R.,...,....Ho.jN'~-


~ 
,~ 
i , 


C R~r'oonsl ... 
R~ I t\tstII'lI!aino 


~NoI~OONo. 
N'd~·<fd_~ 


,~~w.;;;,.~p,;; ._,_ ......... _. ___ .~ .. ,<loo_ ... _q.f&Io"....,'" r io" 0 ,...~".~_I~ ......... _-
"",-"_,_,,,1 ........ 


1c..1v..' , '","""," , ." , ". " ' '., 


"-' ..... ,Codiporiil 11_. RoI .. Ho.2 


}Jil;} T~._ ,. 
1M6i9-~J~"" 


CIy :1tIo ..... f'tIo. """ I Co:Io pcoW 


,.","'..,. ~, ;'., (""t' -- il, :"""01"" " 


• 


• 


Ttl~,,''''1Il ~'!::7~.- (' . /, II~~~~ -" ...... ,J ,t1'"'~ - p, ,',..,..."' ..... 
" . ' J ':. , ~ ;.1 _ : - __ ........ .,.-_ ", __ , """"""" :. ~ , I I. ··· -"I lAG .. "",(' '/ y.,. /I-,!; f, ,J; dof>o,y ........... I.....,;;.... .oot ... i>FwlA ........... __ ;.P ... ".--... ..... _11 ( J I -';_'_-r "",I 'to, 0. -,.. I ~_ ... -.".,.-:'"""""'_"'9.I_._...,_~~ __ ' .. i'fd!fu..,..... Rii' ....... _J...,....""IitI""'*"""'" 
"I ,) . < .. ,'~,' , ,..- (1 :'NtJ .................. ......-.,-. ... o..I!Poo'I' .. "";OA .. Q" ... ""~_; .. _ 


10iii: ..... -..,.. 


"" . V '" . " " '., ,. • t ',' ~ -, B_"-.~ 


0', 


It..,..I~~ 1:at.ll.I"';~1IIl ,.., _OI __ ~ r.No.IN'"",* 
I : " ~" ,I, . • •. 1'; . 1 '1J I f . i . , ,_ -"'''''''---.!~l 
1~""~I~""Ia!"" .""i_ UJ~I/I\. i ("~ 1/,,",... °r ,_: "; '" ': ' J~ 


• 0._'0lI0........ I r_l_ 


">''''' I ~~ I ,,"'''' '~x. ' C· 1'-( v.: I'-f d I:; 1'-> .( ;; I [!} •• 
.... ' I ' l' J , f ',. ,q" Coj~"'" 0 • , • _, __ . _ 0.,1_ ~ I ! 


; . ,! , "7.';', ,"77"J't,!V" () I ';"1 t, 1'i·I.~ 1/ .1 j)J-, ..... __ . 
" ~Clllllla-. I ~~I"" ... ' lm" P"""'l"t~ ~- u,i,i;~r--- ~ ~:.4 ~~00c:<rI;'1 


.~ _ .. ot<}<IobIo _Oil .. !IO_,_:ry_ -i~"",,~ION. 


~ ... 615i ... _ .. o:_~cI>._"" ,II'~"-_ 
10-........... 110 ........ .-........... 


---- , I 


" I' .. LA 
w 


To) 


., 


-~ tI'''' ........ 


" 
" • 


~ 


.. 


~_.. I -~ ""'No. I Cir.~~ o..,.,OIiRJo<I "L"il"KeI~'" , c- "¥_ a..._ ~,"I"'" '--- Co.!o,C<a _-"~_ ~ ,.",..IOCD""" 
'""""""~ tI'N.J o...w.t _ I ' • b. l.>!o6o ... _ ~ I L I' 


. • .. '.'. Nil< ,, 1,1 ";/,1 b) . ,I ,. . I ,e' ,', . ~ 1/, I\:~~-::J/t, Ii J V I i I 
, I I I T 'Y:;WfA ./11';.1,,1<11 I : 


. .-. 


" " 
, ' I ' 


-I 
__ """ 


tI''''IviO''' D .. R ..... 
c_ I.....!.cne-.VII ... _ I 


"1 _ "I 
- ~-" 1 <ONtOlI C-~_ 


• 


£':0'-':\ ' 
, \W..¥I 
'1f-..../ 
1~~'0tw'~) Sl_""_ ...... '_ l 


I I I 


, ..... j &;0-0 1 lrWI o..o:r..~ __ ,~_ lOO't'\I"..... _d..-.1ood_~ 1-"' "...-. : -, c,~ e- l II , ~ Co<Io{o)"'__ ___ .. FwlC ............. __ ., _dtt .. )lO'II_)cndIn~t ,-------------.--- - ,--- "" . Mu.-"",k __ I_:_ , - , . I · I, 1' 1 'J . .. ,) • I !M .... __ ... .,., ....... c_ .. ""'. ./ 
\ 7. " I ) 1" /." <,,. ,." ,T ,' ","'" -) 'AJ,; '.] tiP( (-..1!p,(/ 


~
" / /' . I I ,,. ,. ilia t IV' ,/ ':1",.;;., 


I 1 ... , t 


I 


• 


., sl>.a~h_oo '__ . I'"(,"r "r' I 1"' .... iu( " 
, ~,o.p.t B .... -:w~ .. t.':' ,. ( 


h -Ili-e-, , 


I ~ ~ _____ ------1 ).Il/ ~. '""1''1 "'1}-1 !, ·v/./(. 6 
_'~ __ ·,-"\' .... ""'"_~;,PwtA .. _..... _oI __ (J>Wi!I _ ~" j' loI. ... IN'.... f ,,- ~- - .' ~~-- 0 -0- r .... /;.... 1 ___ /0010 " .............. 
- ,""" ",r ___ """"""",,",,,",,,,,", 0,. -, ...- ~ "-'" - :M _ , __ , _ 0.,'_ 
~_ ... _ I....-.,_0IA ....... "' .. 9·"..OO' .. _A_ ".. .,. / ' '( i "'if'?:""l ~,,1Ioo1 I;lojl~ O. f1' ) 'I . ·1 
... _.- j;"'! _"':~L'" " j,('~o··l. C ':',,,1 , 111'j I ... ·t--


MOE 04·1911 (07101) 
, .' 


Mai led by Consignee to Consignor' Postee par Ie destin ataire a I"ex pediteur r.nnv I r.n.,i .. J; I h~"""A'''' I h ..... \ 







10MaNo. 
UNIFORM HAZARDOUS I To", ""'" O( 12- :183 YES WASTE MANIFEST c, c,,' ,-, ,-, c, ., ~ , 


-~;;~-':RT ' 
I I 


~M~~-;:l" If'JDVSTf.J!ES !N(": I , .-
'~Ji.. A '07: ! , ~C" ! 


~\'fAli';flT~,,#r'l,fn~'E I ;\! ,""'R""~.J -·P.·')"'D~I"rE P I j';9' I ~ 4 '1..'-'l.f;:I:£/ 
. i r~. _ . _. l! •.. •. . . _,·".r ._ . . ~' ~ '.~ ". , 


PA:"lE S(. i~+: Ii" " 0 g > , 9 5 , , ,I , 


'.T~_ 1 u.s, I 


'-"~' . "C,C. ~';:~~ '" Rl;;: DE,; I' . .-


U.5.1 


.q ';.: ~95-H::1 ST AI""SQ':"!SE ;~\J I I, ':. 1" r' S Q ! -


.. 9b. u.s. DOT ~ (ndo.dng Proper Snipping Name, H3zard Cbr.s. 10 Number, '" 11. TOiaI 12. Unit 13. W3s1e Codes 


"" 
andP~Group(~IIi'Iy)! 


"" Ouar.tity WWO. 


X l'lJN3Q7,!" ~Ef:Cs:5~fS"';05' . 
, '-i{tZ. .... R.GOUS £5! F(i20 Coolie 


I DI ;J,Ye.TE':i 'i , , ' ". , ,~.-,''', ?-..5 r D1l3l3 , " , 
TE1RACHlC·FC·ETH)'LEHE1, G, Ill . Pi) /' h.-


I :J:'. , ,~. t :! ",-.t..CHl0R')OIBt::NZODI')Xli"i I IJA 


o A:- ,'Jlh~ 


( ~ 
0/\ 


, 
~ Inlo<malko1 I i ERG. 1-: J 'v'J.f!14$T ",:P'81-09 148.7 -I· ER Sery ,cE.- ':X·~',n3cted b· .. \/F.-::TS 


',,'EIJU.A. ES TEGHf<jJ0-l S')LU'!K'NS L.l. C LATHAM. rr. !S FUrKTiON1NG AS THE D~H.v'RY E~RTEP IC' (:.r,NAC'A 
EXPORT"", PEP A" 'C Nne!!'" , E""'RES ".""(20;8 '-''J,TE "'UMBER -:}",c ~n ~:: <~~~ _ ~A-


>s. ' ' I I . , l~', . 
"""". , I 


IA~~TFOR. eM~AII'; R~'~:!'.~~_ I f, o ~~I~ltll~~ 
I" 0-.U5~A'/./. ;:I..J 12<-""" us Pori 01 enlryled: " "" -, q /~IIr: / 


Iii: ~ 


-,-;-)' , 
---;.; I Ai P 5 1-·" '/I ~ /"::':-- I""? 1.l~/I;'? ~"U6 


. -"'. I 
I ..... I 0" 1 Y •• 


~S; Diweparq hbtion Spice 


o ""'"'" oT"" 0" ... o plltfal Re)wdloo DF(jRe)&dIon 


•• , 


~- I 
,G~"lo) 


1 """ 1 Do; 1 Yo, 


, , 


I I' /! I' 
I 


I ( ';",' UVII{J{ ~rJ/ 1 "'71:' ///-x: j O?p~ I@j) 
q. y, ,.51 Pco",", I. jl jI FACILITY TO GENERATOR 







t;? 
,jECUPEAE ~06 


80, rue des Mclezes 
Saint-Ambroise 
G7P 2N4 


Tel: (4 18) 695-3302 
Fax: (418) 695-3303 


Gen<lrateur (Generator) 


Compagnie I Company 
Veol ia ( Centredale ) 


No Dossier I Project No 


010173.1 


, 


Compagnie I Company 


Camionneur I Driver 


1m matriculation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Bolte I Bin 


Type de contaminant I Contamination 


Echantilion I sample no. 


Remarque (Remark) 


NA 


Reception de sol contamine 
27338 - E 


E.; BENNE I I 
ENVIRONMENTAl INC. 


Pesee officielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-22 09:38:47 


Sortie I Departure time 2009-09-22 11 :26:12 


Poids I Weight 


Gross 
Tare 


Net 


NeDT 


William Stoddard 


1 
65038 


9380661-0 


000384556VES 


77368 


NA 


NA 


PCDD/PCDF 


NA 


(kg) 
39940 
14600 


25340 


NA 


NA 


NA 


NA 


2 


William Stoddard 
Camionneur (Driver) 


(Ibs) 
88053 
32187 


55865 


- . - ., . ,. " 


(US/Tonne) 
44.03 


16.09 


27.93 
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t:l 
RECUPERE ~O~ 


BO, rue des MEl-lazes 


SainI-Ambroise 


G7P 2N4 


Tel: (418) 695-3302 


Fax: (418) 695-3303 


Gemjrateur (Generator) 


Compagnie I Company 
Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


, 


Reception de sol contamine 
27143· E 


L;BENNEII 
ENVIRONMENTAL INC. 


Pesee officielle (Weight ticket) 


"'\ /Date et heure I Date and time 


Entree I Arrival time 2009·09·14 10:59:32 


Sortie I Departure time 2009·09·1411:24:29 


Poids I Weight 


Gross 


Tare 


,Net 


(kg) 
42450 


22920 


19530 


(Ibs) 
93586 
50530 


43056 


(USlTonne) 
46.79 


25.26 


21.53 


Transporteur et produit Transporter and 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


Rol lex 


Yvon Brunnell 


1 
PW6829 


9382631·1 


000384539VES 


RV64024 


NA 


NA 


PCDD/PCDF 


NA 


2 
NA 


NA 


NA 


NA 


Yvon runnell € 
Camionneur (Driver) 


eooie 1 = Transoortour ICarrierl ennlA 2 = f':li",nt Ir,,,ctf'ln"lor\ 1 ') + 
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t:? 
AECUPERE ~O~ 


80, rue des Mel~zes 
Saint-Ambroise 
G7P 2N4 


Tel; (418)695-3302 


Fax: (418) 695-3303 


Generateur (Generator) 


Compagnie I Company 
Veolia ( Cenlredale ) 


No Dossier I Project No 


010173.1 


Reception de sol contamine 
27144 - E 


L;BENNEII 
ENVIRONMENTAl INC. 


Pesee officielfe (Weight ticket) 


Date at haure I Date and time 


Entree I Arrival time 2009-09-14 11 :05:13 
Sortie I Departure time 2009-09-1411:37:24 


Poids I Weight 


Gross 


Tare 
Net 


(kg) 
43360 
23200 


20160 


(I bs) 
95592 
511 47 


44445 


(USlTonne) 
47.80 


25 .57 
22.22 


Transporteur et produit Transporter and product 


Compagnie I Company 


Camionneur I Driver 


Immatriculatlon I Licence No 


Manifeste Canadien J Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


CnniA 1 = Tr;ml'OnnriAllf Ir:: ... rrl l'!rl 


Rollex 


Real Maheu 


1 2 
L177114 NA 


9382630-3 NA 


000384541 VES NA 


RD5615F NA 


NA 


NA 


PCDD/PCDF 


NA 


~ -?7?"("/( 
Real Maheu 
Camionneur (Driver) 


I , 
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OPIlON2: 
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RECUPEAE ~Oh 


50, rue des Melezes 


Saint-Ambroise 


G7P 2N4 


Tel: (41 8) 695-3302 


Fax: (418) 695-3303 


Generateur (Generator) 


Compagnie I Company 
Veolia ( Centred ale ) 


No Dossier I Project No 
010173.1 


Compagnie I Company 


Camionncur f Driver 


Immatriculation I Licence No 


~ 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain J US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


CooiA 1 = Tr~n"nnrt"."r ((;",rrior\ 


Reception de sol contamine 
27145 - E 


E..;BENNEII 
ENVlRONMENTAl INC. 


Pesee officielfe (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-14 11 :06:55 
Sortie I Departure time 2009-09-1411 :46:45 


Polds I Weight 


(kg) (Ibs) (US/Tonne) 
Gross 45110 


Tare 23550 


,Net 21560 


Rollex 


Claude Benard 


1 2 
L423051 NA 


9382632-9 NA 


000384540VES NA 


RE80475 NA 


NA 


NA 


PCDD/PCDF 


NA 


C /3..' __ "_< __ ""'- C 


Claude Benard 
Camionneur (Driver) 


99451 
51919 


47532 


... _- ,- .. - . -,, - ,' - ' . .. 


49.73 
25.96 


23.77 
/ 
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t;? 
RECUPERE ~O~ 


80, rue des Melezes 


Saint-Ambroise 


G7P 2N4 


Tel: (418) 695-3302 


Fax: (418) 695-3303 


G{merateur (Generator) 


/ Compagnie I Company 
Veolia ( Centredale ) 


No Dossier I Project No 


010173.1 


./ 


Reception de sol contamine 
27239 - E 


e.;BENNEII 
ENV1RONMEIVTAL INC. 


Pesee officielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-17 10:32:33 
Sortie I Departure time 2009-09-17 11 :39:59 


Poids I Weight 


(kg) (Ibs) (U S/Tonne) 
Gross 40690 89706 44.85 


Tare 23250 51257 25.63 


Net 17440 38449 19.22 
./ 


Transporter and product 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Man ifest 


Remorq ue I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


Jean- chef Gagnon 


Prep se (Operator) 


Rollex 


Real Maheu 


1 
L177114 


9382640-2 


000203003VES 


RA3402A 


NA 


, NA 


PCDD/PCDF 


NA 


2 
NA 


NA 


NA 


NA 


Real Maheu 
Camionneur (Driver) 


1"- -'- "' _ . ~ __ .... -
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DESIGNATED FACILITY TO GENERATOR 







t;? 
1ECUPERE ~O~ 


50, rue des Mclczes 
Saint·Ambroise 


G7P 2N4 


Tel: (418) 695-3302 


Fax: (418) 695-3303 


Gemlrateur (Generator) 


Compagnie ' Company 
Vealia ( Centredale ) 


No Dossier I Project No 


010173.1 


" 
Transporteur et produit 


Compagnie' Company 


Camionneur I Driver 


Reception de sol contamine 
27246· E 


e.; BENNE I I 
ENVIRONMENTAL INC. 


Pesse officielle (Weight ticket) 


Date et heure , Date and time 


Entree' Arrival time 2009·09·1711:54:01 
Sortie' Departure time 2009·09·17 13: 11 :30 


Poids , Weight 


Gross 
Tare 


Net 


(kg) 
41830 


18000 


23830 


(Ibs) 
92219 


39683 


52536 


Ameritech Environmental Service 


Tim Sanville 


1 2 


(U SlTonne) 
46.11 


19.84 


26.27 


nmatriculation ' Licence No 916677 NA 


Manifeste Canadien' Canadian Manifest 9382649·3 NA 


Manifeste Americain' US Manifest 000203018VES NA 


Remorque'Trailor A921852 NA 


Scelle , Seal 


Boite ' Bin 


Type de contaminant I Contamination 


Echantillon , sample no. 


Remarque (Remark) 


NA 


Jea ichel Gagnon 


Prepose (Operator) 


GODio 1 = TransonrtAllr 1r.::Itril>r\ 


01573 


NA 


PCDD/PCDF 


NA 


•• - J 


Tim 5 nville 
Camionneur (Driver) 
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50, rue des Melczes 


SainI-Ambroise 


G7P 2N4 


Tel: (418) 695-3302 


Fax: (418) 695-3303 


Generateur (Generator) 


Reception de sol contamine 
27247 · E 


e."3BENNETT 
ENVIRONMENTAl INC. 


Pesee officielfe (Weight ticket) 


Compagnie I Company 
Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


.... / Date et heure I Date and time 


'-


Entn;e I Arrival time 2009·09·1711 :57:31 
Sortie I Departure time 2009·09·17 13:19:34 


Poids I Weight 


Gross 
Tare 


Net 


(kg) 
40650 


17210 


23440 


(Ibs) 
89618 
37942 


51676 


(USlTonne) 
44.81 


18.97 


25.84 


Transporteur et produit orter and product 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


Ameritech Environmental Service 


Robert Sillsby 


1 
919363 


2 
NA 


Manifeste Canadien I Canadian Manifest 9382647· 7 NA 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Sceli'; I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


Conil'! 1 = Tr::on~nnrtpllr Ir.;>rriorl 


000203020VES 


A921851 


NA 


NA 


PCDDIPCDF 


NA 


NA 


NA 


.~A~ 
Robert Sillsby 
Camionneur (Driver) 











O\~Q3 


I OdoS;~R~ES UNIfORM HAZARDOUS 12 P ..... I~~ -WASTE MA.NlfEST ~ RID 0 0 0 0 296 1 1 , 818-0087 


. ~~'NOUST~'ES, INC. . " S>i"'H~~ 
~ 410-287. '. C, I'~ I . RI 0291' 


_l~~' ~ ROO 0 5 0 0 5 9 5 SVCS 


/J IA ~ 11011)- . 'ry -" 
'SOl"~.,, 


u.s. , 
80, 


. ..c18 (;95-3302 ST. AMBROISE. PO IN 0 1 R [ 0 1 1 i 


". ito. U.S. DOT ~ (roc:UIi-og Prwer ~ NaN, Hawd Ons. I[) NoolIlIr. """"- ;;;:; " ... 13. Wnte Codes 


"" n ~ Group II Pyl) Ho. ''''' """" IX UN30~7.'. ~~: 'Sii"D, "~, 
071 bT ~~b 


"~ ~ 


'~"", (0039\ T D039 , '<' 


',9,III,RO 


M~ 9P 


I" 
,v/I} ~ 


~~I~ ES ; 'i:iOiOO~, -SOU JTIONS LL~~,.,! ~~~._ NY IS FUNCrIONING AS THe PRIMARY E.XPOf.ITING 
. . . I IV. PlATE NUMBER 


\'Y\t 'f\D)tl l?<;1 
15. , d • ..,." 


Ih .. ......., 


1V~,, ~~·u' .... "r >-c 
~r.'~"'~ 


, 


'~~ I htlb 7= 1'77141~ 
!,. , .. P~ J ,-,:c A ~xJ.\ us (f Ptw1 0( enIryIe>.~: C{,HPI. ,vI" 


q 7 In<! , . -.....; "V 


& .>1. Ll ':> 157 ~NJA7-A~ 1~lii,I~~ 
1-- '-<:J 1 .... 'I .. 'ly~ 


r '''.1 0,,- 0,,,, OReWiJe DparUlR~ r 


,-


~ I 
I~· I "'I ,~ 


, I 


I' t L 


I '",,",110; / 


/L-AJ,'(v{U//pC Cvi0 -- 1'71'. ;'//Zr. ,./ /' ~ '"11,{;' 
PI F«m' t.3.51 "".." "'''"'' ;/ DESIGNATED FACILITY TO GENERATOR 







tl? 
~ECUPERE ~O~ 


50, rue des M{:lezes 


SainI-Ambroise 


G7P 2N4 


Tel: (418) 695-3302 


Fax: (416) 695-3303 


Generateur (Generator) 


/ Compagnie I Company 


Veolia ( Centredale ) 


No Dossier I Project No 


010173.1 


./ 


Reception de sol contamine 
27248 · E 


e.;BENNEII 
ENVIRONMENTAL INC. 


Pesee offieielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009·09· 1712:01:57 


Sortie I Departure time 2009-09·17 13:23:44 


Polds I Weight 


(kg) (Ibs) (USfTonne) 
Gross 41600 91712 45.86 


Tare 16990 37457 18.73 


Net 24610 54256 27.13 


Transporteur et produit Transporter and roduct 


Compagnie I Company 


Camionneur I Driver 


,m matriculation I Licence No 


Ameritech Environmental Service 


Blaise A.Suilivan 


1 
917397 NA 


2 


Manifeste Canadien I Canadian Manifest 9382648-5 NA 


Manifeste Americain I US Manifest 


Remorque I Trailor 


SeelfE; I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Eehantillon I sample no. 


Remarque (Remark) 


NA 


e el Gagnon 


e (Operator) 


000203019VES 


A858992 


01802 


NA 


PCDD/PCDF 


NA 


NA 


NA 


Blaise A.Sullivan 
Camionneur (Driver) 


.... - - , - ~- " _. 
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80, rue des M61ezes 
Saint·Ambroise 
G7P 2N4 


Tel: (418)695+3302 


Fax: (418) 695·3303 


Gimerateur (Generator) 


/compagnie I Company 
Veolia ( Centred ale ) 


No Dossier I Project No 
010173.1 


Reception de sol contamine 
27252 - E 


E.; BENNE I I 
ENVlRONMENTAlINC. 


Pesee officielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-1712:32:52 
Sortie I Departure time 2009-09-1713:43:45 


Poids I Weight 


Gross 
Tare 
Net 


(kg) 
40050 
17210 
22840 


(I bs) 
88295 
37942 
50354 


(US/Tonne) 
44.15 
18.97 
25.18 


Transporteur et produit orter and roduct 


Compagnie I Company 


Camionneur I Driver 


,mmatriculation I Licence No 


Ameritech Environmental Service 


Dave Schneider 


1 2 
68832 NA 


Manifeste Canadien I Canadian Manifest 9382645-1 NA 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


Jean-Michel Gagnon 
P";pose (Operator) 


000384568VES 


83262 


01452-01804 


NA 


PCDD/PCDF 


NA 


NA 


NA 


Dave Schneider 
Camionneur (Driver) 
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EMHART INDUSTRIES, INC. 
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t;? 
RmPERE ~Ob 


80, rue des Melezes 
Saini-Ambroise 
G7P 2N4 


nl: (418) 695-3302 


Fax: (418) 695-3303 


Generateur (Generator) 


Reception de sol contamine 
27284 - E 


e.1BENNEII 
ENVIRONMENTAL INC. 


Pesee officielfe (Weight ticket) 


Compagnie I Company 
Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


...., / Date et heure I Date and time 


\.. 


Entree I Arrival time 2009-09-1813:02:45 
Sortie I Departure time 2009-09-1813:34:22 


Poids I Weight 


(kg) (Ibs) (USlTonne) 
Gross 43170 95174 47.59 


Tare 22960 50618 25.31 


\..Net 20210 44555 22.28 
./ 


Trans orteur et roduit Trans orter and roduct 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon J sample no. 


Remarque (Remark) 


NA 


Eddy Cauchon 
Prepose (Operator) 


Rollex 


Yvon Brunnell 


1 2 
PW6829 NA 


9382650-1 NA 


000384509VES NA 


NA NA 


1846-1847 


RV64024 


PCDD/PCDF 


NA 


runnel! 
ionneur (Driver) 
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t:l 
lmPERE ~Ob 


80, rue des M&I~les 


SainI-Ambroise 


G7P2N4 


Tel: (418) 695-3302 


Fax: (41 8)695-3303 


Generateur (Generator) 


Compagnie I Company 
Veolia ( Centred ale ) 


No Dossier I Project No 
010173.1 


./ 


Reception de sol contamine 
27285 - E 


e..;BENNEn 
ENVlRONMENTAlINC. 


Pesee offlclelle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-1813:07:24 
Sortie I Departure time 2009-09-18 13:37:32 


Polds I Weight 


(kg) (Ibs) (USlTonne) 
Gross 38270 84371 42.19 
Tare 19520 43034 21.52 
Net 18750 41337 20.67 


./ 


Trans arteur et produit Transporter and roduct 


Compagnie I Company 


Camionneur I Driver 


nmatriculation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


9'/ c ~ __ _ c __ _ 
Eddy Cauchon 
Prepose (Operator) 


Roilex 


Stephane Noreau 


1 
L423052 NA 


9382639-4 NA 


000384510VES NA 


RE26822 NA 


1808-1809 


NA 


PCDD/PCDF 


NA 


Stephane Noreau 
Camlonneur (Driver) 
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CoplO 1 :. Transportcur (Corrior) Copic 2 "" Client (Customer) Copio 3 = Administration , 
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t;~ 
RECUPlRE ~Ob 


50, rue des Molezes 
Saini-Ambroise 


G7P 2N4 


Tel: (41 8) 695-3302 


Fax: (418) 695·3303 


Gem;rateur (Generator) 


/ Compagnie I Company 
Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


Reception de sol contamine 
27292 - E 


£'; BENNE II 
ENVIRONMENTAL INC. 


Pesee offieielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-1813:57:42 
Sortie I Departure time 2009-09-18 15:40:20 


Polds I Weight 


Gross 
Tare 


Net 


(kg) 
33320 
15850 
17470 


FREEHOLD CARTAGES INC. 


Christopher Sommers 


1 
AJ838X NA 


2 


(Ibs) 
73458 
34943 
38515 


(USlTonne) 
36.73 
17.47 
19.26 


./ 


Manifeste Canadien I Canadian Manifest 9382655-0 NA 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantilion I sample no. 


Remarque (Remark) 


NA 


Eddy Cauchon 


Prepose (Operator) 


000384526VES 


1637944 


NA 


NA 


PCDD/PCDF 


NA 


NA 


NA 


Christopher Sommers 
Camionneur (Driver) 


0 1 







MOVEMEt OCUMENT I MANIFEST 
DOCUMEN I DE MOUVEMENT I MANIFESTE 
ThIl_ ~ COl'I'o<mI IO .. _ .. 


W pr~""""",,,I "" ''''''-~ ~"i,n_ 
Co ~~ <lo ....,...""M.'!IW>Its:. HI """"" ...... ~~.licn 
...... a1o .. ~I .... , '~O\ ItI ' .. '!S;IO'I 


A 


,. 


GatltfaIor I cooaignor 
f'l'OducUour I e.~;teur 


I 


-~ 
J " 


N'",~ I~~: ~ 
1I~, £!woo "'~ , 


I I ~ ; I " " , ,. I I e r I I 


MO. 1)<l·1917 (01107) 


" I 
" !, "I IBMd ......... ..... .. 


OaR""" C (0)0 ,.!..CO .... c:" BtIo 


Co<Io £ "" R C:cIt C "" Codt OCDI' , 
I A 4 II~ {J L~ ,0 


" 
, 


I 


I C1 l ; '-' ! I a I 


I 


,,-
\ ' 


, 
Mai led bv Cons iQnee to Cons i!:/nor - Postee par Ie destinataire a I' ex pediteur 


l_o.:cu-J~_""No. 
N'.,.~ .... _",,_ 


9382655-0 


~~.",_!_C',~;;;;;."_",,,,,-___ ''--JI __ . _ __ -


• 


_d_odpen-. {;«'O) 
,."" ... r __ ~ItlI_d~1 


, 


Copy I Copie 6 (b rown I brunI 







"''' .. ~ . 
' 1 OOd~6 VES 


HAZARDOUS . '" 1 


I 1 ISn ' \'iA'rEMANIFEST "' 000002 •• , , 


ir!"~iiJW 
I 


EMHART INDUSTRIES, INC.. i.\'iJ C/O LEI'. 
100 NORTHWEST DRIVE 


<410-Zfl7c'J 
PlAINVIIJ.£, cr 06062 I NORTH PROVIOENCE, Rl 02911 


, M CARTAGE roc 
U .S' 
1 -N J 0 0 !J -4 1 2 6 1 6 .i 


l it ~ 
, .... 


• ,u>. L["'if ,0-


"..." 
M-;;;",~S~l ~"' 


u.s., 


<118 W.>-3302 ST. AMBi"~ISE. PO ,N 0 T REO , , 7 


... 9b. u.s. DOT ~ r~ Propw Shipping~. Hal,Md ~ss.1O I+.ftlbft, :;:,:: " ... 13. Wu:e Code$ ... aro:I Pdlg GtclJp (II' any)) ,;. """" 
X I'f~~~ SOLI°oi~{iF~Y (iI::/ leI'" Oal F020 I 0<>40 


, I • (lJ03~) T 003. 


Ii,':i~~ ~~'."'.RC , 


I'tlII4 rn "'"c:. 


\V11(). 
li";A. ~.t~~: . ;-ERSeM:aContra...--md b( VESTS ; u.c: ,:NY';s FI'ii'\~~~3~PR'''ARYEXPORTEnTOCilNAOA. EXPORTING 


(a~ ~ it) i ~ 
I" ,-.;;;;;; • ..,,!..~' . ,- , . , , 


11U~' ',,·r~;·i ~ I. ~'!H-;:_, .,~w 1-' lyl Kk oqli7~ 
I~I ' us, 0 I',~A. (~ Nf 


. IV. . J 11.'.,1., 
• " ~ 


,t'. , \ I ';,.../- .0. ..1/_ .~ 11(7109 
, I ,- , ~, , ,-


lk. Oi$cJeparq IIIcicIIion SpIce 0"""", Dr"" r 


" .... . 
I ,,"- . "...., I-I ""1 ft


• 


p. I' 
,."""'~ 


EP~~'': ,tAU U((/vV ,7f (' l';$I7@I07 
IUTY TO GENE RAT R DESIGNATED FAC o 







t;? 
.1ECUPERE ~O~ 


50, rue des Melezes 


Saini-Ambroise 


G7P 2N4 


Tel: (418) 695-3302 


Fax: (418)695-3303 


Generateur (Generator) 


Compagnie I Company 
Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


Reception de sol contamine 
27293 - E 


e.1BENNEII 
ENVIRONMENTAL INC. 


Pesee officielle (Weight ticket) 


" / Date et heure I Date and time 


Entree I Arrival time 2009-09-1814:09:34 


Sortie I Departure time 2009-09-1815:44:54 


Po ids I Weight 


Gross 


Tare 


Net 


(kg) 
29540 
15580 


13960 


(Ibs) 
65125 
34348 


30777 


(USlTonne) 
32.56 
17.17 


15.39 


,'-------------------~/ ,'-------------------------/ 
Transporteur et produit Transporter and 


Compagnie I Company 


Camionneur I Driver 


mmatriculation I Licence No 


FREEHOLD CARTAGES INC. 


Robert Smith 


1 
AJ582T NA 


2 


Manifeste Canadien I Canadian Manifest 9382656-8 NA 


Manifeste America;n I US Manifest 


Remorque I Trailor 


Scelie I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


Eddy Cauchon 


Prepose (Operator) 


./ 


000384525VES 


163058 


1815-1817 


NA 


PCDDIPCDF 


NA 


NA 


NA 


Robert Smith 
Camionneur (Driver) 


, , , 
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t:? 
AECUPERE ~O~ 


50, rue des Melezes 
Sainl·Ambroise 
G7P2N4 


Tel: (41 8) 695-3302 


Fax: (418) 695-3303 


Generateur (Generator) 


/ Compagnie I Company 
Veolia ( Centred ale ) 


No Dossier I Project No 
010173.1 


Reception de sol contamine 
27341 - E 


e., BENNE I I 
ENVlRONMENTAL INC. 


Pesee officielle (Weight ticket) 


I Date et heure I Date and time 


Entree I Arrival time 2009-09-22 09:48:24 
Sortie I Departure time 2009-09-22 11 :33:43 


Poids I Weight 


Gross 
Tare 


(Ibs) (US/Tonne) 
87832 43.92 
34546 17.27 


(kg) 
39840 
15670 
24170 53286 26.64 ~ ,Net 


'-------------------~ ,------------------------~ 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


NeDT 


Lee T. Mulligan 


1 
66170 


2 
NA 


Manifeste Canadien I Canadian Manifest 9380663-6 NA 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelie I Seal 


Bolte I Bin 


Type de contaminant I Contamination 


Echantilion I sample no. 


Remarque (Remark) 


NA 


n-Michel Gagnon 
repose (Operator) 


000384554VES 


77369 


01201-01250 


NA 


PCDD/PCDF 


NA 


NA 


NA 


Lee T. Mulligan 
Camlonneur (Driver) 
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tl? 
HECUPERE ~O ~ 


50, rue des Melezes 
Saint-Ambroise 


G7P 2N4 


Tel: (418) 695·3302 
Fax: (418) 695-3303 


Generateur (Generator) 


'Compagnie I Company 
Veolia ( Centredale ) 


No Dossier I Project No 
010173. 1 


Reception de sol contamine 
27342· E 


e., BENNETT 
ENVIRONMENTAL INC. 


Pesee officlelle (Weight ticket) 


'I 'Date et heure I Date and time 


Entree I Arrival time 2009·09·2209:53:42 
Sortie I Departure time 2009·09·22 11 :36:20 


Poids I Weight 


Gross 
Tare 
Net 


(kg) 
41610 
14820 
26790 


(Ibs) 
91734 
32673 


59062 


(USlTonne) 
45.87 
16.34 


29.53 


,'-------------------~/ ,'-----------------------~/ 
Trans orteur et produit 


Compagnie I Company 


Camionneur I Driver 


mmatriculation I Licence No 


NeDT 


Peter lava lie 


1 
61993 


Manifeste Canadien I Canadian Manifest 9380662·8 


NA 


NA 


NA 


NA 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


Je~ ·Michel Gagnon 
plkpose (Operator) 


000384557VES 


76736 


01202·01249 


NA 


PCDD/PCDF 


NA 


Peter lavalle 
Camionneur (Driver) 
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Copie 1 = Transportcur (Carrior) Copic 2 '" Cliont (Customor) Copio 3 = Administration 2 
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WASTE MANIFEST R I DO 0 0 a 2 9 ~ 11 1


2 p~ 1 oil 3. Emergeney ResQonH I'tIone 


1 1(8m 818-0007 


,. WanlIm TrJdIng HumOtf 


000384557 VES 
5. Genrra"ri:n Name iIOd IAaiiosI ~"I .~. 


EMHART INDUSTRIES, INC. 
CJOLEA 


Gellefro'liPtu.!3S0 410-287B 
6. Transpor\I:IIl ~ Name 


'00 NORTHWEST DRIVE 
PlAINVIU£. cr 06062 


.'fSenef~lO(, SiIIl Address fl cf"dleutnllhan maing addtess) 
EMHART )f<olOUSTRlES, INC. 
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t;? 
RmPERE ~O~ 


80, rue des MOIt'!zes 


Saint·AmbI'oise 
G7P2N4 


Tlll: (418)695-3302 


Fax: (418)695-3303 


Generateur (Generator) 


/compagnie I Company 
Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


Reception de sol contamine 
27344 - E 


e.1 BENNE I I 
ENVIRONMENTAl INC. 


Pesee officielle (Weight ticket) 


..... / Date et heure I Date and time 


Entree I Arrival time 2009-09-22 10:23:58 


Sortie I Departure time 2009-09-2212:17:14 


Poids I Weight 


Gross 
Tare 


(Ibs) (USlTonne) 
75464 37.73 
35362 17.68 


~ ,Net / 
'-------------------~ ,------------------------~ 


(kg) 
34230 
16040 
18190 40102 20.05 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I licence No 


FREEHOLD CARTAGES INC. 


Timothy B. Conklin 


1 2 
AG960S NA 


Manifeste Canadien I Canadian Manifest 9380671-9 NA 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


Je -Michel Gagnon 
pose (Operator) 


Cooio 1 = Tr::lnso(lrt .. rc r (r. .. ~~h .. \ 


000384527VES 


1637977 


NA 


NA 


PCDD/PCDF 


NA 


NA 


NA 


Timothy B. Conklin 
Camionneur (Driver) 
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UNIFORM HAZARDOUS 
WASTE MANIFEST 


I .-. 


'< 


EMHART INCXJSTRIES, INC. 
CIO LEA 
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PLA1NVH . .LE. CT 06062 
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80, rue des Melezes 


SainI-Ambroise 


G7P 2N4 


Tel: (416) 695-3302 


Fax: (418) 695-3303 


Gffmerateur (Generator) 


'Compagnie I Company 
Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


Reception de sol contamine 
27346 - E 


E.; BENNE I I 
ENVlRONMENTAlINC. 


Pesee officie/le (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-22 10:32:32 
Sortie I Departure time 2009-09-22 12: 33:06 


Poids I Weight 


Gross 
Tare 
Net 


(kg) 
41460 
23330 
18130 


(Ibs) 
91404 
51434 


39970 


(USlTonne) 
45.70 
25.72 


19.98 


orter and 


Compagnie I Company 


Camionneur I Driver 


.mmatriculation I Licence No 


Rollex 


Real Maheu 


1 
L177 114 NA 


Manifeste Canadien I Canadian Manifest 9380669-3 NA 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echanlilion I sample no. 


Remarque (Remark) 


NA 


-
/-- --'- / /?- ~ . P P'~ 


Frederic Bouchard 
Pn'pose (Operator) 


Cooio 1 = TransoortlJur {Carrl,.,1 


000384503VES 


RD5616F 


NA 


NA 


PCDD/PCDF 


NA 


NA 


NA 


Real Maheu 
Camionneur (Driver) 


2 
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tl? 
RECUPER£ ~Oli 


80, rue dos Mel~zes 
Saint-Ambroise 


G7P 2N4 


Tal: (418) 695-3302 


Fax: (4 18) 695-3303 


Grmerateur (Generator) 


Compagnie I Company 
Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


Reception de sol contamine 
27158 - E 


e.; BENNE I I 
ENVIRONMENTAL INC. 


Pesee officielle (Weight ticket) 


/Date et heure I Date and time 


Entree I Arrival time 2009-09-1508:21 :00 
Sortie I Departure time 2009-09-15 09:36:41 


Poids I Weight 


Gross 


Tare 
Net 


" 


(kg) 
39710 
14660 
25050 


(Ibs) 
87546 
32320 
55226 


(US/Tonne) 
43.77 
16.16 
27.61 


Transporteuf et produit Transporter and product 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailor 


See lie I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


an~Michel Gagnon 


Prepose (Operator) 


eopie 1 = Transporteur (Carrier) 


NeDT 


William Stoddard 


1 
65038 


9382627-9 


000384559VES 


77368 


NA 


NA 


PCDD/PCDF 


NA 


NA 


NA 


NA 


NA 


William Stoddard 
Camionneur (Driver) 


2 
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80, rue des M6lezes 


Saint-Ambloise 


G7P 2N4 


Tel: (418) 695-3302 


Fax: (418)695-3303 


Generateur (Generator) 


/ compagnie I Company 


VeoHa ( Centredale ) 


No Dossier I Project No 
010173.1 


Reception de sol contamine 
27163· E 


L; BENNE I I 
ENVIRONMENTAL INC. 


Pesee officielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009·09· 1510:19:46 


Sortie I Departure time 2009·09· 1510:50:37 


Polds I Weight 


(kg) (I bs) (U SlTonne) 
Gross 43090 94997 47.50 
Tare 16950 37368 18.68 
Net 26140 57629 28.81 


Transporteur et roduit Trans orter and roduct 


Compagnie I Company 


Camionneur I Driver 


lmmatricuJation I Licence No 


Ameritech Environmental Service 


Aaron Rousseau 


1 2 
918881 NA 


Manifeste Canadien I Canadian Manifest 9382635·2 NA 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Sceli'; I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantilion I sample no. 


Remarque (Remark) 


NA 


J 


000384565VES 


A858993 


NA 


NA 


PCDD/PCDF 


NA 


NA 


NA 


Aaron Rousseau 
Camionneur (Driver) 


Caple 1 = Transpartour {Carrier} Caoie 2 = Clipnt Ir::"d ... m .. ~\ 
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tl? 
RECUPERE ~O~ 


60, rue des MClezc$ 


Saint-Ambroise 
G7P 2N4 


Tel: (418) 695-3302 


Fax; (418)695-3303 


Generateur (Generator) 


/ Compagnie I Company 
Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


Reception de sol contamine 
27164 - E 


e.; BENNE I I 
ENVIRONMENTAL INC. 


Pesee officie/le (Weight ticket) 


/ Date et heure I Date and time 


Entree I Arrival time 2009-09-1510:22:36 
Sortie I Departure time 2009-09-15 10:53:32 


Poids I Weight 


Gross 


Tare 


(USlTonne) 
48.70 


18.98 


(kg) 
44180 
17220 


26960 ~ ~~ ~ 
'-------------------~ ~------------------------~ 


(Ibs) 
97400 
37964 


59437 29.72 


Transporteur et produit Transporter and product 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


Ameritech Environmental Service 


Robert Sillsby 


1 
919363 NA 


2 


Manifeste Canadien I Canadian Manifest 9382636-0 NA 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


an- chel Gagnon 
Prepose (Operator) 


CODia 1 '" Tran]l:nn.,p.llr (r. .. ~ri .. r \ 


000384564VES 


A921851 


NA 


NA 


PCDDIPCDF 


NA 


NA 


NA 


K~A~ 
Robert Sillsby 
Camionneur (Driver) 


"' -~ " ~ .. . .. 
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t:~ 
RECUPERE ~O~ 


80, rue des Melezes 


SainI-Ambroise 


G7P 2N4 


Tel: (418) 695-3302 


Fax: (4t8) 695-3303 


G(merateur (Generator) 


Compagnie I Company 
Veolia ( Centredale ) 


No Dossier I Project No 


010173 .1 


Reception de sol contamine 
27165 - E 


e.; BENNE I I 
ENVIRONMENTAL INC. 


Pesee officielle (Weight ticket) 


Date et heure I Date and t ime 


Entree I Arrival time 2009-09-15 10:25:34 


Sortie I Departure time 2009-09-15 10:59: 14 


Poids I Weight 


Gross 


Tare 
Net 


(kg) 
42690 
18030 


24660 


(Ibs) 
94115 
39749 


54366 


(U SlTonne) 
47.06 


19.87 


27.18 


'--------------------/~ ,'--------------------------/~ 
Transporteur et produit Transporter and product 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


Ameritech Environmental Service 


Timothy Sanvi lle 


1 2 
917677 NA 


Manifeste Canadien I Canadian Manifest 9382634-5 NA 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


agnon 


epose (Operator) 


Cnnil'l 1 = Tr .. n<:.nl"lri.,,,. (r.",rri.,,\ 


000384563VES 


A921852 


01572 


NA 


PCDD/PCDF 


NA 


NA 


NA 


Ti othy Sanville 
Camionneur (Driver) 


"" __ '_ " _ 0 _' , -
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t:? 
RECUPERE ~O~ 


SO, NO des ~I@ezes 
Salnl.Ambrolse 


G7P 2N4 


Tel: (416) 695-3302 


Fax: (416)695-3303 


Gem3rateur (Generator) 


Reception de sol contamine 
27166· E 


E.; BENNE I I 
ENVIRONMENTAL INC. 


Pesee officielle (Weight ticket) 


I' 
Compagnie I Company "'I !Date et heure I Date and time 


Veolia ( Centred ale ) 


No Dossier I Project No 
010173.1 


Trans orteur et produit 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


./ 


Manifeste Canadien I Canadian Manifest 


Manileste Americain I US Manilest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echanti llon I sample no. 


Remarque (Remark) 


NA 


ean-Mich Gagnon 


Prepose (Operator) 


Entree I Arrival time 2009·09·1510:29:52 
Sortie I Departure time 2009·09·151 1:04:19 


Po ids I Weight 


(kg) (Ibs) (USlTonne) 
Gross 42070 92748 
Tare 17210 37942 


Net 24860 54807 
"-


Ameritech Environmental Service 


Dave Schneider 


1 
68832 


9382633·7 


000384562VES 


83262 


NA 


NA 


PCDD/PCDF 


NA 


NA 


NA 


NA 


NA 


Dave 5chn . er 
Cam/onneur (Dri ver) 


2 


46.37 
18.97 


27.40 
./ 
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50, rue des Melezes 


Saint-Ambroise 
G7P 2N4 


Tel: (418) 695-3302 
Fax; (418) 695-3303 


Generateur (Generator) 


/ Compagnie I Company 
Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


Reception de sol contamine 
27167 - E 


e.; SENNE I I 
ENVIRONMENTAL INC. 


Pesee offieielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-1510:34:03 


Sortie I Departure time 2009-09-15 11: 1 0:35 


Poids I Weight 


(kg) (Ibs) (USlTonne) 
Gross 46020 101457 50.73 


Tare 17020 37523 18.76 
Net 29000 63934 31.97 


Transporteur et produit Trans orter and roduct 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


Ameritech Environmental Service 


Blaise A.Sullivan 


1 2 
917397 NA 


Manifeste Canadien I Canadian Manifest 9382637-8 NA 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


Cooie 1 = Transoortour fr:;:OrT;pr\ 


000384566VES 


A858992 


NA 


NA 


PCDD/PCDF 


NA 


/ \ 


NA 


NA 


( ,;/ <-Lrf' 
Blaise A.Sullivan 
Camionneur (Driver) 
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t;? 
RmPERE ~O~ 


80, rue des Me1t~zes 
Saini-Ambroise 
G7P 2N4 


Tel: (418) 695-3302 


Fax: (418) 695·3303 


Generateur (Generator) 


rCompagnie I Company 
Vealia ( Centredale ) 


No Dossier I Project No 
010173.1 


./ 


Reception de sol contamine 
27361 • E 


E.."3 BENNE II 
ENVlRONMENTAl INC. 


Pesee officielle (Weight ticket) 


Date at heure I Date and time 


Entree I Arrival time 2009-09-2308:02:09 
Sortie I Departure time 2009-09-23 08:53:47 


Poids I Weight 


(kg) (Ibs) (U Srronne) 
Gross 35340 77911 38.96 
Tare 15890 35031 17.52 
Net 19450 42880 21.44 


Trans orleur et roduit Transporter and roduct 


Compagnie I Company 


Camionneur I Driver 


Immatriculation , Licence No 


FREEHOLD CARTAGES INC. 


Christopher Sommers 


1 
AJ383X NA 


2 


Manifeste Canadien I Canadian Manifest RT70284-5 NA 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


EChantillon I sample no. 


Remarque (Remark) 


NA 


Jea ichel Gagnon 
Pr pose (Operator) 


eooie 1 :: TrarU::'l1nrt""r Ir.:orrinr\ 


000355803VES 


1637844 


NA 


NA 


PCDD/PCDF 


NA 


NA 


NA 


Christopher ommers 
Camionneur (Driver) 


, -
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t;? 
RfCUPERE ~O~ 


80. I\IB des Mel(~z.es 
Saint·Ambrolse 


G7P 2N4 


nl: (41 8) 695-3302 


Fax: (418) 695-3303 


Generateur (Generator) 


Reception de sol contamine 
27363 - E 


L; BENNE I I 
ENVIRONMENTAL INC. 


Pesee offlcielle (Weight ticket) 


/ Compagnie I Company 
Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


"" / Date et heure I Date and time 


Compagnie / Company 


Camionneur I Driver 


Immatriculation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque / Trailor 


See lie I Seal 


Boite / Bin 


Type de contaminant I Contamination 


EChantillon I sample no. 


Remarque (Remark) 


C o o l", 1 ::: Tr~n!llnnrt .. "r Ir. .. rri" rl 


Entree I Arrival time 2009-09-2308:12:07 
Sortie I Departure time 2009-09-23 09:07:55 


Poids I Weight 


Gross 
Tare 


,Net 


(kg) 
33880 
15350 
18530 


FREEHOLD CARTAGES INC. 


John Romanowicz 


1 
AA240G 


RT70198-7 


000355804VES 


1640949 


01816-01842 


NA 


PCDD/PCDF 


NA 


2 
NA 


NA 


NA 


NA 


John Romanowicz 
Camlonneur (Driver) 


(Ibs) 
74693 
33841 
40852 


.... __ ,_ .. _ a -'_ ,_ ,_. __ •. .. 


(USlTonne) 
37.35 
16.92 


20.43 
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N J 0 a 5 4 t 2 6 \ 6 ~ 


R E Q \ \ , , .. 12. tIM: 13. ww. Code, ww. 


EsT 
1-0 T 


DESIGNATED FACILITY TO GENERATOR 
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~? 
RECUPERE ~O~ 


80, rue des Melezcs 
Saint·Ambroise 


G7P 2N4 


Tat (418) 695-3302 


Fa)(: (418) 695-3303 


Gem;rateur (Generator) 


Compagnie I Company 
Vealia ( Centredale ) 


No Dossier I Project No 
010173.1 


Reception de sol contamine 
27365· E 


e.; BENNETT 
ENVIRONMENTAL INC 


Pesee officielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009·09·23 08: 19: 1 0 


Sortie I Departure time 2009·09·23 09:1 1 :15 


Poids I Weight 


Gross 


Ta re 


(kg) 
41120 
22940 
18180 


(Ibs) 
90654 
50574 


40080 


(USlTonne) 
45.33 
25.29 


2004 ./ \..Net 
'-------------------~ ,-------------------------/ 


Compagnie I Company 


Camionneur I Driver 


Immatriculatlon I Licence No 


Manifeste Canadien { Canadian Manifest 


Manifeste Amerlcain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


EChantillon I sample no. 


Remarque (Remark) 


NA 


n·Michel Gagnon 
repose (Opera tor) 


Caple 1 = Tr3nsoortcur (Carrinr\ 


Rollex 


Richard Plante 


1 
RW64369 NA 


930668·5 NA 


000384502VES NA 


RR85377 NA 


NA 


NA 


PCDD/PCDF 


NA 


Richard Plante 
Camionneur (Driver) 


2 
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UNIFORM HAZARDOUS j 
WASTE MANIFEST RI 000002961 1 1 


EMHART INC\JSTRIES, INC. 
C/O LEA 


\ 100 NORTHWEST DRIVE. 


I c-._~ Ptow:: B6Q PlAI/IlVIUE. CT C6062 
~ 4'0·28"6 


'\,.ko ROLLEX UMITED 


1,·1 
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t:? 
RlCUPlRE ~O~ 


50, rue dos Melt.zes 
Saint-Ambroise 
G7P 2N4 


Tel: (418) 695-3302 


Fa,.:: (41 B) 695-3303 


Gemlrateur (Generator) 


Compagnie J Company 
Veolia ( Centred ale ) 


No Dossier I Project No 
010173.1 


Reception de sol contamine 
27373 - E 


e., BENNE I I 
ENVIRONMENTAl INC. 


Pesee officielle (Weight ticket) 


Date et heure J Date and time 


Entree I Arrival time 2009-09-2310:21:17 


Sortie I Departure time 2009-09-23 11 :40:53 


Polds J Weight 


Gross 
Tare 


Net 


(kg) 
44990 
23270 
21720 


(Ibs) 
99186 


51302 


47884 


(USfTonne) 
49.59 
25.65 


23.94 


Transporteur et produit Trans orter and roduct 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Bolte J Bin 


Type de contaminant I Contamination 


Echant ilion J sample no. 


Remarque (Remark) 


NA 


repose (Operator) 


Cople 1 = Transportour (Carrier) 


Rollex 


Real Maheu 


1 
L1 7711 4 


RT70286-0 


000355814VES 


RD5615F 


NA 


NA 


PCDD/PCDF 


NA 


NA 


NA 


NA 


NA 


Real Maheu 
Camionneur (Driver) 
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UNIFORM HAZARDOUS 
WASTEILANlFEST R J DOD Q 0 I: g t) 1 1 


TRANSPORT ROLLEX UM!TED 


, .. 


RECUPERE SOL, I/IIC 
eo RUE CE5 MELEZER 


"1'2, ISQ5-3'S-Q1. ST ..t..MBROISE, PO 


9;,. 9b. U,S.DOTOt~r~Prop.r~/4rM.HiwtdC\M$,D~. 


'HAZARQOUS 


NORn; PFlOVlDENCE. RI 02a11 


N Y F 0 0 6 0 a Q 052 


1 t "j 


~QtI\ U.S. 


FACILITY TO GENERATOR 







~? 
RmPERE SO~ 


80, roo des Mel~zes 


Saint-Ambroise 
G7P 2N4 


Tel: (418) 695-3302 


Fax: (418) 695-3303 


Generateur (Generator) 


Compagnie I Company 
Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


Reception de sol contamine 
27374 - E 


L;BENNEII 
ENl/lRONMENTAlINC. 


Pesee officielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-23 10:30:22 
Sortie I Departure time 2009-09-23 11 :44:14 


Poids I Weight 


Gross 
Tare 
Net 


(kg) 
41570 
23000 
18570 


(Ibs) 
91646 
50706 
40940 


(USlTonne) 
45.82 
25.35 
20 .47 


orter and 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


Rollex 


Yvon Brunnell 


1 
PW6829 


Manifeste Canadien I Canadian Manifest 9280667-7 


NA 


NA 


NA 


NA 


Manifeste Amerlcain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


EChantillon I sample no. 


Remarque (Remark) 


NA 


el Gagnon 
Prepose (Operator) 


Coole 1 = Tnmsoorteur {C~rr;"r\ 


000384501VES 


RV64024 


NA 


NA 


PCDD/PCDF 


NA 


YvowBrunnell 
Camionneur (Driver) 


.... _- ,- ~ ., 
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80. rue des Meh}zes 
SaInI-Ambroise 
G7P2N4 


Tel: (416) 69&-3302 


Fax: (416) 695-3303 


Genera/eur (Generator) 


Compagnie I Company 
Veolia ( Centred ale ) 


No Dossier I Project No 
010173.1 


Trans or/eur et produit 


Compagnie I Company 


Camionneur I Driver 


.mmatriculation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Bolte I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


7 


/' ./ , 


Eddy Cauchon 
Prepose (Operator) 


Reception de sol contamine 
27853· E 


E.; BENNE I I 
ENV1RONMENTAlINC. 


Pesee offieielle (Weight ticket) 


/ Date et heure I Date and time 


Entree I Arrival time 2009·10·1708:07:23 
Sortie I Departure time 2009·1 0· 17 08:31:25 


Poids I Weight 


Gross 
Tare 


,Net 


Page E.T.C. 


Ronald Henshaw 


1 
61195PA 


9382700·6 


000357680VES 


AB76714 


1489·1490 


NA 


PCDD/F 


NA 


(kg) 
40360 
16100 
24260 


NA 


NA 


NA 


NA 


2 


(Ibs) 
88979 
35494 
53484 


.~~ 
Ronald Henshaw 
Camionneur (Driver) 


(USlTonne) 
44.49 
17.75 
26.74 


Co pie 1 :: Tral1slJorteu( {Carrier} C:nnh> 7 :: (;[I .. nl tr" .. I .......... ,\ ' .. : 
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UNIFORM HAZARDOUS 


" "';" "~~, 380 VES WASTENANLFEST R IO a 296 1 1 


l'~~u1OUSTR'ES' INC. 


'$ Phone: 860 410-25'{B I~, cr I NORTH PROVIDENCE. RJ 02911 


1
6::C.,INC - , U ~Y D9. . 9 6 9 9 .c 7 


I!t III .rE. , ,1-11) Ii" " 
REOJPERE SOL. INC. 
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t:? 
R[CUP[RE ~O~ 


80. rue des Ml!lezes 


Saint-Ambroise 


G7P 2N4 


Tel: {418} 695-3302 


Fax: (418) 695-3303 


Gem,rateur (Generator) 


Reception de sol contamine 
27854 - E 


e.; BENNE I I 
ENVlRONMENTAlINC. 


Pesee officielfe (Weight ticket) 


/ Compagnie I Company 


Vealia ( Centredal. ) 


No Dossier I Project No 


010173.1 


...., /Date et heure I Date and time 


'- ~ 


Entree I Arrival time 2009-10-1708:11 :22 
Sortie I Departure time 2009-10-17 08:34:13 


Poids I Weight 


(kg) (Ibs) (US/Tonne) 
Gross 42740 94226 47.11 


Tare 15470 34106 17.05 


Net 27270 60120 30.06 


Trans orteur et produit Transporter and roduct 


Compagnie I Company 


Camionneur I Driver 


ImmatricuJation I Licence No 


Manifeste Canadien / Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon { sample no. 


Remarque (Remark) 


NA 


Eddy Cauchon 


Prepose (Operator) 


COOiA 1 -::; Tr;tn!lOnrt"'"f Ir."rrinr\ 


Page E.T.C. 


Wayne Hines 


1 2 
AF06536 NA 


9380699-0 NA 


000357681 VES NA 


XBC3010 NA 


NA 


1492-1491 


PCDD/F 


NA 


~M- "x--u~ 
Wayne HjIJ s 
Camionneur (Driver) 
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t:? 
~[CUP[AE ~O~ 


80, rue des Mej~zes 


SiMI·Ambroise 


G1P 2N4 


Tel: (41 8)695·3302 


FaK: (418) 695-3303 


Generateur (Generator) 


Compagnie I Company 


Veolia ( Centred ale ) 


No Dossier I Project No 
010173.1 


Reception de sol contamine 
27098 - E 


e., BENNE I I 
ENVlRONMENTAlINC. 


Pesee officielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-1109:12:23 


Sortie I Departure time 2009-09-11 09:50:03 


Poids I Weight 


Gross 
Tare 


Net 


" 


(kg) 
43100 


15770 


27330 


(Ibs) 
95019 


34767 


60252 


(USrronne) 
47.51 


17.38 


30.13 


Transporteur et produit Transporter and roduct) 


Compagnie I Company 


CamionneurfDriver 


1m matricu lation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


EChantillon I sample no. 


Remarque (Remark) 


NA 


Frederic Bouchard 
Prepose (Operator) 


NeDT 


Lee T. Mulligan 


1 
66170 NA 


9382624-6 NA 


000384836VES NA 


77369 NA 


1898-1897 


NA 


PCDDJPCDF 


NA 


ee T. ulligan 
Camionneur (Driver) 


2 
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tl? 
RECUPERE ~O ~ 


80. rue des Melezes 
Saint-Ambroise 


G7P 2N4 


Ttll: (418)695-3302 


Fax: (418) 695-3303 


Generateur (Generator) 


/ Compagnie I Company 


Veolia ( Centred ale ) 


No Dossier I Project No 


010173 .1 


Reception de sol contamine 
27099 - E 


f.,;BENNEII 
ENVIRONMENTAL INC. 


Pesee offieielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-11 09:20:57 


Sortie I Departure time 2009-09·11 10:00:51 


Poids I Weight 


Gross 


Tare 


\ Net 


(kg) 
37170 


15040 


22130 


(Ibs) 
81946 


33158 


48788 


(USlTonne) 
40.97 
16.58 


24.39 


Transporteur et produit orter and roduct 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


NeDT 


Peter lavalle 


1 
61993 


2 
NA 


Manifeste Canadien I Canadian Manifest 9382626·1 NA 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


Frederic Bouchard 


Prepose (Operator) 


", __ ._ . _ T ________ . _, .... __ -' __ . 


000384842VES 


78736 


00571·00572 


NA 


PCDD/PCDF 


NA 


NA 


NA 


Peter lavalle 
Camionneur (Driver) 
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80. rue des Melezes 


Sainl·Ambroise 


G7P 2N4 


Tel: (418) 695-3302 


Fax (4 18)695-3303 


Generateur (Generator) 


'Compagnie I Company 
Veolia ( Centred ale ) 


No Dossier 1 Project No 


010173.1 


\, 


Reception de sol contamine 
27100 - E 


E.; BENNE I I 
ENVIRONMENTAL INC. 


Pesee officielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-11 09:29:01 


Sortie I Departure time 2009-09-11 10:06:55 


Poids I Weight 


Gross 


Tare 


,Net 


(kg) 
44160 


14750 


29410 


(Ibs) 
97356 


32518 


64838 


(USlTonne) 
48.68 


16.26 


32.42 


Transporteur et rodult Transporter and roduct 


Compagnie I Company 


Camionneur I Driver 


lmmatriculation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailor 


See lie I Seal 


Boite I Bin 


Type de contam inant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


Jea n·MicheJ Gagnon 


Prepose (Operator) 


NeDT 


William Stoddard 


1 
65038 


9382625-3 


000384841 VES 


77368 


NA 


NA 


PCDD/PCDF 


NA 


2 
NA 


NA 


NA 


NA 


William Stoddard 
Camionneur (Driver) 
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[~ 
AmPERE ~Ob 


80. rue des Melezes 
Sainl·Ambroise 
G7P 2N4 


Tel; (418) 695-3302 


Fall:: (418) 695-3303 


Generateur (Generator) 


/ Compagnie I Company 
Veolia ( Centred ale ) 


No Dossier I Project No 
010173.1 


, 


Reception de sol contamine 
27107 - E 


e.'1BENNEII 
ENVIRONMENTAL INC. 


Pesee officielfe (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-11 10:37:08 
Sortie I Departure time 2009-09-11 11 :48:38 


Poids I Weight 


(kg) (Ibs) (USrronne) 
Gross 38230 84283 42.14 


Tare 17210 37942 18.97 


Net 21020 46341 23.17 


Transporteur et produit Transporter and product 


Compagnie I Company 


Camionneur I Driver 


Immatriculation , Licence No 


Ameritech Environmental Service 


Robert Sillsby 


1 
919363 NA 


2 


Manifeste Canadien I Canadian Manifest 9382621-2 NA 


Manifeste Americain J US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


Jea, -Mich'GfGagnon 


Prepose (Operator) 


000374794VES 


A921851 


NA 


NA 


NA 


NA 


PCDD/PCDF ~ , ) 


N1\ O l~i-~I 


Robert Sillsby 
Camionneur (Driver) 
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t;? 
RECUPERE ~O~ 


50, rue des Melezes 
Saint-Ambroise 


G7P 2N4 


Tel: (418) 695·3302 


Fax: (418)695-3303 


Gem?rateur (Generator) 


Reception de sol contamine 
27108 - E 


E.;BENNEII 
ENVIRONMENTAl INC. 


Pesee officielle (Weight ticket) 


/ Compagnie I Company 


Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


..., / Date et heure I Date and time 


Entree I Arrival time 2009-09-11 10:50:20 


Sortie I Departure time 2009-09-11 11 :57:07 


Poids I Weight 


Gross 
Tare 
Net 


(kg) 
38480 


18000 
20480 


(Ibs) 
84834 


39683 


45151 


(USrronne) 
42.42 


1984 


22 .58 


Transporteur et produit Trans arter and product 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


Ameritech Environmental Service 


Tim Sanville 


1 
917677 NA 


2 


Manifeste Canadien I Canadian Manifest 9382622-0 NA 


Manifeste Amerjcain I US Manifest 


Remorque I Trailor 


See"e I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


~' /fC:Y/ 
/' 77 n-MjPfiel Gagnon 


t'repos6-(Operator) 


000384793VES 


A921852 


01852 


NA 


PCDD/PCDF 


NA 


NA 


NA 


Tim Sanville 
Camionneur (Driver) 
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'It, p", .• ". TE'TRACIIUlROOIIIaaOOIOXJN; 12.3.1.1·1. 
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80. rue des Mel!'!zes 


Salnl·Ambroise 
G7P 2N4 


Tel: (418) 695-3302 


Fax: {41 8} 695-3303 


Gemlrateur (Generator) 


/ Compagnie I Company 
Centredale 


No Dossier I Project No 
010173.1 


" 
Transporteur et produit 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelie I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


Nicolas Fi on 
Prepose (Operator) 


Reception de sol contamine 
27429 - E 


E.; BENNE I I 
ENVIRONMENTAL INC. 


Pesee officielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-2507:28:05 
Sortie I Departure time 2009-09-25 08:57:19 


Poids I Weight 


Gross 


Tare 
Net 


(kg) 
36390 
15320 
21070 


FREEHOLD CARTAGES INC. 


John Romanowicz 


1 
1640949 


9380682-6 


000355801 VES 


NA 


NA 


NA 


PCDD/PCDF 


NA 


NA 


NA 


NA 


NA 


John Romanowicz 
Camionneur (Driver) 


2 


(I bs) 
80226 
33775 
46451 


(USlTonne) 
40.11 
16.89 


23.23 


Copia 1 = Transporteur (CarrIer) Coole 2 = Cllont (Custom,.,\ 







MOVEMF OOCUMENT I MANIFEST 
DOCUM~ .. . DE MOUVEMENT I MANIFESTE 
fIiI~_,",","",OI""-"""IO"fI\Ier" 


-~~-~~ c.~",,_~ ..... _ ... 1t\I~0IicN 
"'** 11 11'0\>_'''' '_"""'0110 ~0I'II;I0f1 


A GtMnlorI~ 
Prod_I.~, 


MO.n;J " "~~'U_~, ..... ""1 ' 


I :) [""" .. ~! i ):"j . ,' 


.. i I 
\ .... . ' ...... .....,._ ... '- . , 


i' ···r. ~J" :..~/J I" "'r if). r ' • . .:.. 


-~,--....."'" II'do .......... ~~<II ...... _oII ...... 


C ~lcona9-


9380682-6 


~No,'_ION\) 
tI'.r ...... -">n.G1:!.P"'>"h:." 


='_........,..,_ .. ~"" 
La~"'~I_ .... _~· ... PIf.lO" 
~Io.. 0 .... __ ,."""_, __ .. .--.... 


"'9.~_1 ""'_Ot_ 


-
To! ... ,11""" .... , , 


• . ! I I 


-~ !roo_ 


" . I .. , :. ... , .. 
(i) 


~ 


~ 


MO.04· 1t17 [OM)'l 


" 
~~~~ 
11'''''",","'''' .-• I 


I I 


-' ,~ 


" . , 


C; 


" I " 


Mailed by Consign ee to Cons ionor . PosteA nllr Ip. rl p.d;nM"' ;~" .. I'"w"'''..l:h". 
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13. WU11 Codu '". 
CUI 


F020 I 0010 


T 'JIl3Q 
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. /// 


r DESIGNATED FACILITY TO GENERATOR 







t;? 
RmPERE ~O~ 


50, NO des Melezes 


SaInt-Ambroise 


G7P 2N4 


Tel: (418) 695-3302 
Fax: (418) 695-3303 


Gemlrateur (Generator) 


/compagnie I Company 
Centredale 


No Dossier I Project No 
010173.1 


Reception de sol contamine 
27431 - E 


E.; BENNETT 
ENVIRONMENTAL INC. 


Pesee officielle (Weight ticket) 


..., rOate et heure I Date and time 


Entree I Arrival time 2009-09-2507:49:08 


Sortie I Departure time 2009-09-25 09:04:1 8 


Poids I Weight 


Gross 
Tare 


(kg) 
36450 


15850 


20600 


(Ibs) 
80358 
34943 


45415 


(USlTonne) 
40.18 


17.47 


22.71 , ~ ~~ '---------------------, ,--------------------------~ 


orter and product 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


FREEHOLD CARTAG ES INC. 


Christopher Sommers 


1 
1637944 NA 


2 


Manifeste Canadien I Canadian Manifest 9380680-0 NA 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Seelh' I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


Nicolas iIIion 
Prepose (Operator) 


000355802VES 


NA 


1461-1462 


NA 


PCDD/PCDF 


NA 


NA 


NA 


Christopher ommers 
Camionneur (Driver) 


Caple 1 = Transporteur (Carrier) Copie 2 .. Cllent (Customer) Coplc 3 = Administration 12 ' 







MOVEMENT DOCUMENT I MANIFEST 
DOCUMENT DE MOUVEMENT I MANIFESTE 
1~.lo_~_ ... I11 " -'" 
.td~ .. _OIIII_IeP'Dott. 
c.""""'*"dt_"' ............. <0<1100""'~ ,~ 
1_.I"'ovI<ICiIIo .... r~ .. Ie._. 
A o....r-ICOI'I~n« 


Produdwr 1.%j)MIittur 


" ,', ,." 


~~"_J_""k!u""I~ 


, I f . • " I ... · " . 
, " '" . " 


MOE ~"911 1071' 


\.' , 
',' \.... ' .J ~ . -


l (L 
- , -


l"IIo.l II<lo W 
>,1 .) ' I , - .))V\, 
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_~I __ "I. 
~·dt-.,~""""'"" .. ""'"~ 
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Please print ()I type (Form tlesigned fo(use on elil .. (12-pilch)lypewrilef.) FormApproved OMS No. 205O-OOJ9 


6. Trans;>cmr 1 Company""'mf U.s. EPA 10 Nunt:>e< 
FREEHOLD CARTAGE INC I N J D 0 5 41 .'26154 


U.S. EPAIONumbtr 


41 ~ ~"'I': '~',:' '''''1 5T AMBROISE, PO 
F~OIi!y's Pnont, .. 1,1 ....... ... ... . IN QT . " E .:> I I 7 


10. CoIlta/n&fs 11. Total 12.Ul1iI 13. W<JS1e~ 
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T OQ3y 
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14. ~ Haroc*Ig inslnJo:;bons 3r;jAddrtio:vlalin!cnnation 1) ERG 171 W91481 A.RSI-Ogi487 -I- ER S~fVlcE> Contfilcted by VESTS 
" EOUA ES 'TECHNICAL SOLUTIONS L.LC ., LATHAM. NY JS FUNCl10f\J1NG AS THE PRIMARY EXPOrTER TO CANADA. 


XPO"11NG PER A 0 ,C ~11I]Jng. EXPIRES GS"""QIQ, PLA TiC " UMSER Mt I ~. ~ 1-')It~ / (<;. /J WI]} 


15. GEHERATOR'SiOfFEROR"S CERTIfICATION: I nerstry CIo!<:Iafe !IIaI. tflII COOIfItlI.$ (>f Iht$ <XlI'I$ig·Mlenl .... IY!Iy atId 8GO..QteIy ~ abare by !he proper ~ name. am' we d3ssitied. ~. 
nwk..J and \i.~. iM IIIlI WI IdI resp9CIs in PfOIl8I' COfldition lor ~ ~ 10 applicable rnemilOOnal and n;WonaI~!aI rftgtJlalio::w'lS. lf upon ~ and I ~ !he Pm\aIy 
~.I willy lI\al ~ ronlerlls oIlhis coosigomenl oonform 10 the Iem\S of !he attaclled EPA~I fA Conse~ 
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)~~ I"""'" 
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OReseoo 


EPA Form 8700-22 (Rev. J'()S) Previous ediSoos are obso\eta. ./ y 


Mmth Day Y_ 


10"1 I ~~ Iii' 
., .1.. AIV 


o Partiill Rejedioo 


u.s EPAlQN...t>er 


I' 


DESIGNATED FACILITY TO GENERATdR 
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- _. -'- - - - -- ----"-------- - - .- ----


, 







t:? 
RECUPfRE ~O~ 


BO, rue des Mel~zEis 
Saini-Ambroise 
G7P 2N4 


Tel; (418) 695-3302 


Fax: (418)695-3303 


Generateur (Generator) 


/Compagnie I Company 
Centred ale 


No Dossier I Project No 
010173.1 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manlfeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Bolte I Bin 


Type de contaminant I Contamination 


Echantilion I sample no. 


Remarque (Remark) 


NA 


P"'pose (Operator) 


Reception de sol contamine 
27436 - E 


E.; BENNE I I 
ENVIRONMENTAL INC. 


Pesee offlcielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-25 09:55:03 
Sortie I Departure time 2009-09-25 10:36:41 


Poids I Weight 


Gross 
Tare 


,Net 


Rollex 


Real Maheu 


1 
L177114 


9380678-4 


000355812VES 


RD5615F 


NA 


NA 


PCDD/PCDF 


NA 


(kg) 
41140 
23220 
17920 


NA 


NA 


NA 


NA 


Real Maheu 
Camionneur (Driver) 


2 


(Ibs) 
90698 
51191 
39507 


(USrronne) 
45.35 
25.60 


19.75 


Copie 1 '" Transporteur (Carrier) Coole 2 '" Cliant ICustnmAr\ , , I 
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9380678-4 


l:I _'"'"' .. ______ ~_, 


i"': , >-
, 


" 


". __ "-_~"""",,e •. • __ 


C ~'/conllgnM 1 ~No./_IONo. 
Rkeptionnan lcltstlniotll.. I N'~_""".o:r",,~ 


~1.....q.,._ ....... . .. JA 


-,..-,-,...... 


''*'''''''t_'Ofwf~ ,-.. - ...... ~ 


• 


• 


• 


"' _ _ •. , ... __ ._ ,.. J'- .. ~ __ .• , •..... \ 







, 
<Please . ~, No. 2050.0039 


WASTE I ' /'RICt.nO'~.~N~~S~'ES1NC I;.: ·~.£.g355812_VES 
~3BC 4',C-231B W&. ',L'" , 'JORTHPROVIDENCE ' ~,.O,20\1 
TRANSPORT ROl.l.EX UMITEC' I N '{ F (j 0 fj Q a 0 0 5 3 


)\.1>'1 - "' 'v::-
RECUPERE SOl, INC. 
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: Fdtfli f'tone: 'He. ~Q5-3302 ST AMBROISE . F'O I NOT REQ t , i 


Ho, 
11. T(Q! U. twI 


Type ~ WINd. 
11. WuteCQcle, 


_ cn?n 0040 
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t:l 
1mPERE ~06 


50, rue des Melezes 


Saint·Ambroise 


G7P 2N4 


Tel: (-i1a) 695-3302 


Fax: (418) 695-3303 


Generateur (Generator) 


/ Compagnie I Company 
Centredale 


No Dossier I Project No 


010173.1 


Compagnie I Company 


Camionneur I Driver 


nmatrlculation I Licence No 


Reception de sol contamine 
27448· E 


L; BENNE I I 
ENVIRONMENTAl INC. 


Pesee officielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009·09·2513:16:42 


Sortie I Departure time 2009·09·2513:58:13 


Poids I Weight 


Gross 


Tare 


Net 


Rollex 


Yvon Brunelle 


1 
PW6829 


(kg) 
43620 


22950 


20670 


NA 
2 


(Ibs) 
96166 


50596 


45570 


(USlTonne) 
48.08 


25.30 


22.78 


Manifeste Canadien I Canadian Manifest 9380679·2 NA 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


n 


Prepose (Operator) 


000355813VES 


RV64024 


1457·1458 


NA 


PCDD/PCDF 


NA 


NA 


NA 


Yvon ~ unelle 
Camionneur (Driver) 


Copie 1 = Transporteur (Carrier) e opie 2 = Client (Customllr\ 
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TRANSPORT ROLl.£>{ UMITEC' 
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tl? 
RECUPERE ~Ob 


50, rue des Melezes 


Saint-Ambroise 
G7P 2N4 


Tet (418) 895-3302 


Fax: (418) 695-3303 


Gimerateur (Generator) 


/ 
Compagnie / Company 


Centredale 


No Dossier I Project No 
010173.1 


Reception de sol contamine 
27449 - E 


e., BENNE I I 
ENVIRONMENTAllNCo ._--


Pesee offie/elle (Weight ticket) 


,.., / Date et heure / Date and time 


Entree / Arrival time 2009-09-2513:21 :02 
Sortie / Departure time 2009-09-25 14:05:04 


Poids / Weight 


Gross 
Tare 


(kg) 
43030 
23590 
19440 


(Ibs) 
94865 
52007 
42858 


(USfTonne) 
47.43 
26.00 
21.43 ./ ,Net 


'------------------' ,-----------------------/ 
orterand 


Compagnie / Company 


Camionneur I Driver 


Immatriculation I Licence No 


Rollex 


Claude Bernard 


1 
L423051 NA 


Manifeste Canadien / Canadian Manifest 9380681-8 NA 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Seello, / Seal 


Boite / Bin 


Type de contaminant / Contamination 


Eehantillon / sample no. 


Remarque (Remark) ' 


NA 


000355811 VES 


R1580475 


NA 


NA 


PCDD/PCDF 


NA 


NA 


NA 


r· /' /' I. • 
--~- -::"":..._\. '-( 


Claude Bernard 
Camionneur (Driver) 


Copic 1 = Transporteur (Carrior) Coole 2 = Client (CII"tnmnrl 


2 


I .; 1 
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50, rue des Melezes 


Saint-Ambroise 


G7P 2N4 


Tel: (418)695-3302 


Fax: (416) 695-3303 


Generateur (Generator) 


Compagnie I Company 
Centred ale 


No Dossier I Project No 
010173.1 


" 
Compagnie I Company 


Camionneur I Driver 


mmatricuJation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I B in 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


, 
Nicolas Fillio 


Prepose (Operator) 


Cooie 1 = Transoorteur (Carri<>r\ 


Reception de sol contamine 
27454 - E 


e., BENNE I I 
ENVIRONMENTAL INC. 


Pesee officielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-2608:07:48 
Sortie I Departure time 2009-09-26 08:37:00 


Poids I Weight 


Gross 
Tare 


Net 


Page E.T.C. 


Ronald Henshaw 


1 
AB76714 


9380684-2 


000203178VES 


61195PA 


01465-01468 


NA 


PCDD/PCDF 


NA 


(kg) 
40430 
15830 
24600 


NA 


NA 


NA 


NA 


2 


Ronald Henshaw 
Camionneur (Driver) 


(Ibs) 
89133 
34899 
54234 


f" __ '_" _ ,, --,_,_,_~ __ ,, _ _ 


(USlTonne) 
44.57 
17.45 


27.12 


, ., I 
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80, rue des MeJezes 


Saint-Ambroise 


G7P 2N4 


Tel: (418)695-3302 


Fax: (418) 695-3303 


Gemirateur (Generator) 


/ Compagnie I Company 
Centredale 


No Dossier I Project No 
010173.1 


Reception de sol contamine 
27455 - E 


e.1BENNETT 
ENVIRONMENTAl INC. 


Pesee officielfe (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-26 08:11 :03 
Sortie I Departure time 2009-09-26 08:39:17 


Poids I Weight 


Gross 


Tare 


(kg) 
39640 
15150 
24490 


(Ibs) 
87391 
33400 
53991 


(USlTonne) 
43.70 
16.70 
27.00 , ~ ~~ 


'---------------------~ ,--------------------------~ 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelhi I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


Nicolas Fillion 


Prepose (Operator) 


Page E.T.C. 


Wayne Hines 


1 2 
XBL3010 NA 


9380685-9 NA 


000203177VES NA 


AF06536 NA 
._ .. _-


01466-01467 


NA 


PCDD/PCDF 


NA 


Wayne Hines 
Camionneur (Driver) 


Copie 1 = Transoorteur (Carrier} r:nnin ? = r.fio,,' Ir.""t".,.., .. ~\ i ... I 
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[~ 
~ECUPEAE 506 


80, lue des Mclez:es 


SainI-Ambroise 


G7P 2N4 


Tel: (418)695-3302 


Fa)(; (418) 695-3303 


G{merateur (Generator) 


/compagnie I Company 
Centred ale 


No Dossier I Project No 
010173 .1 


Reception de sol contamine 
27456· E 


e.;BENNEII 
ENVIRONMENTAl INC. 


Pesee offieielle (Weight ticket) 


Date at heure I Date and time 


Entree I Arrival time 2009·09·2608:14:44 
Sortie I Departure time 2009·09·26 08:41 :32 


Poids I Weight 


Gross 
Tare 


~ ~~ ~ 
'-----------------~ ,----------------------~ 


(Ibs) 
88229 
33598 
54631 


(USlTonne) 
44.11 
16.80 


27.32 


(kg) 
40020 
15240 
24780 


Transporteur et produit orter and roduet 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


Page E.T.C. 


Daniel CroaK 


1 
PT8902L 


2 
NA 


Manifeste Canadien I Canadian Manifest 9380683-4 NA 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelie I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


Nicolas Fi llion 
Prepose (Operator) 


000203179 


AE02139 


01469·01470 


NA 


PCDD/PCDF 


NA 


NA 


NA 


Daniel CroaK 
Camionneur (Driver) 


,,- -,- .. - ... _,-,_. __ .. _- , " , 







MOVEMENT DOCUMENT f MANIFEST 
DOCUMENT DE MOUVEMENT f MANIFESTE 
,...,-..... ___ ... ID .. _. 


1IWl~~"l __ "'~ 
C._do_.n1_ ..... lo;or.. 
.......... I"' ............... '~OIIt ...... POI'I. 


-'- ~Hc> , ....... tlNo. 


A I'rodudIewJ~ 
l>f~.d'o;l __ 


AI V~. ,')/\.; 1 1:" ..,~ ~1 


, 
B ""'" """""""' ..... '_10 ... 


l 
• '-- H'".._~ • .nr.--. 


I ILl ! r ' " 
, , 


" , , , 


e:.,';~77'~"';""""" 1 ._ I 
, 


!Ii' 
""-"I' ...... ,~ ... -


" -/-'~-~ ·ti.atJ. f&~ , " " , ' '.'/ /. I 1 I 


""'""- Ci;T:" - """'JIiiiii""...,. /QjjjO pooIII ,-- "'''~ 4Q """'" 
I ' I i .. , I;.) \, ' . 'I .. " 'r, , iJ , V', I , -- ' " , , -. , -- , 


TIII. ... '''oI .. 1. 
, 


lM.t+o/,""'1iJt , , , , 
" > ,pen) ' ;. , , 


~"_,_",, ...... r .. ~ _'v_ --~,.,,~ .......... ,~, ' .... 
"',(,; 


OJ c • 
" 


'''·RaI"" ..... , ( I, 
, 


- ~ ,~'.' , 


" 
, -, r",RaI .. No.l I 


! ' I> '. /; , , 
r_._ 


/,- ",' ? ' ! , .. ; " .-1 .~ 


T.~No'~IO ... ~'- . : ·."t--'1"r,,~",:,~~l .-- -~~ .. " " • --_,...,..... I:' - _.-
r-"~ ~ ,l.L ~I<I' .... 1-.....,..,... ltf,,--.... o!.~ , , , 


L ' / " II ii ' ..Jet ";., ---'" - ~ • -a;rV.. _...yb".........;.' ............ "'''Po<IAW ........ __ ''I'It!e • .".,.."."I/tJOCttIIU 


~-~~- ~ ,. ~ ..... ,~-- _ """.,. ___ : ~.....,._,.._""_~o.ptflll.-...I • .-. ....... 
?J . I~ . 


, 
,) . "' ....... ~.,~I_ ....... <aorolpnto.It ...... A"O"O"' ........ '" . .. NaII.It_ . -' .. ': , '. r·},.1}~ ' ___ "OCI"'P'II'l 


~-
, .~ , .~ _rJ ....... ....a_~ T~ ,.."N'<Io1il r : . tr- ' .; , , """'Or<opn-....... ~,. .. ~ , • / 1 


.?--' ~ "' -L .. 4-II{/l.~ I.. • K (b. f' Od !;i " ~ , 
, , , , .... 


~!~ _I~ I Owyl.b.o I ..... , , , - ,'NY" ' ' r ';"/1',,/ , , ' ,-, r, ( , ( ;OJ c.t ? : '':I .. , .. .,. ~. , . .-// 
, 


" ' j QoMlo- """"' / f\5I,~. 1 lW:!. , ~~ 'I, ~ ... - .....,-
~-


~~ .'- o..r.rr_ !l"l"'~ N:II II( c.oo.. 1 Ptrjt.-<-- ,~ a....~ ,_ EIoI 


" • , i 
.. 


" 


f,'.! , I 
, ; , 


" ; I.A , ; ,. ) , t1..L , . , , • ., I 
, ,,,---


" i i 
" , , " --~:I " " • NottrIOIllOt .. 


OW"*'I '" CocIo.,. ""'" 


-~ 
_lnr", OEa)Cooo I I ----N'<Iolt,rotdo - 001/1""'" 0- ........ ..,.",lMIt -- .- .... I -.. - . - ... .,~ 


CQt ... ~ '""0 .<-on - • '- _.-, I , 
I IP /111 II? , ,- I ,', . -.i I 


, 


7" !' , ' , , 


" 
, 


~ ': .;,' M' . ' , , .. 
!;) 


., TT -e TT a-t-i ru-n-cri "'5 re v 
, 


fn -y---
.., 


I i 
_'~_'~forI"' __ """'~;' __ Nr-.rJ"""""'_=ml ..... JoI No ' h""1il -- 1«Jm"(,, __ ~ , I' .' 
~_""_,,,,,",*,",,,,~ __ .,_"'Q_A_ :''11; J, I, A /:;" .. / .. _ .. =- :' :i. " " " 


, , ,,' 'J ~ ... -" ft <.r ... , , 


/ 
, 


_!loclI-.., __ "", 
If"'-"'~""""",,,,~ 


9380683-4. __ 
, ......... .." ... ,.,. ........ -


__ d __ ~II_' 


" ... _---_._ .. -.-
" r'"" 7,1/ .; 


C ~Icon~ ~No.I~IID "" • lUcepljomllre I dtsIINlain H'a......,,_ .<lIQ, ~ .. 


'' '''- -.~ ~ .. _.' ..... ~I __ .......... oll .. ,... ... 


l)t"'"'o.. o .... ,..,.. ... 1Ico_1"""' ........ _0-' 


"""'0.00'_ 
~1_p:o.I>Io 


""", - II:Io • .-/c...._ -,- ftO '10 1It<lolil , , 
R...--g ... -....i_",I«J<Io ___ 


O'_l tlD"' ....... r_' ....... • ..... ,-Z'- I Ooyl-n ICI ,q )Ir- r'f; II Al P"· 0 .. 
~_"~,=,_PO;_~~:-- 1:-... ,,''' .. ' ... _10,," 
F-~"""'SI"""""O\O",'Ul"''''''_OOIVVIOtfI. tt'<I'"""">'.ri .... lu .... alclPl........a>1 
...... _ "' ........ """'cL .... ".".t... j 


~------u:ti li "'- », ~ ~I~ --~_ ~OII'" 


~ """- ~ -- L:. Id'f1rtl- -
/<""" V--i+ ,~ ry 


~ '-;L 
" 


( tv'vC{, J I , , 
I , 


, 
~ 


'_""l«>.lt"ONo'"(tI>oaI» -SO<Xl<loOO_ ...... -.., 


_'~_Icr.t,,. ... _rJ""""",..,,,,,,,,,!InC) __ .,flMC. ___ ' 
_ ... r ... __ ..-~ - .. ~I-."-


~-"""-I .. ··It~ .. C_--. j J: ..... ,I',· ...-If( ,·V . V·' 
~, /,;!IJ I f~ ... ,t.f ... ", 


' . 
11j~ ?,.J(ri 


, / ' 


; YJ/i! . / .:._. .' \4:·' c1i. . 
~"-"""9'-_ i ! ," , , • 
0-.0.,;.1 ~ ... _c-... 


, 
.. , , ' / / '" !--- f. 7 I 


" r .... "_ ~_""'.,C-<I"_~ 
CIoOo ... .ppodIOolod .. oOol_ 


-'~I-'''''''' ( r..,1_ ni7."j,nf'i Owy'_lcn+ 1l OPld , . 
'I' ;; I II',) I) " () " , ;Z /, , , 1 


Mailed by Consignee to ConsiQnor • Post ee e d estinai ai tA a I'"nm':'rli t .. "r ,_ ••• _ , L 







I"· 


" .occ.e. S':'L INC 
30. HliE DES MF.l.F.ZER 


: '-! \e ' ST b..M8PD!SE- ~Q 
, 
"". 


oo} 


, ..... 


12. lIn/I ...- lJ,Wa~Codes 


T GG·;;(I 


H.t1V) C)~----------1r--+-f--+-t-+--i----1 


,.;. .. , . "'yo"', 


I '~'-'~> ;;: ~ I .lr:,J ..... I ><>h,~ ~' ,A/' 
hornU,S G 


I , 


0"""" .... ,. 


1'. 


V OESIGNATED FACILITY TO GENERATOR 







r:) 
t;,;. 


RECUPERE ~O~ 


80. rue des M~lezes 
Saint-Ambroise 
G7P 2N4 


Tel: (418) 695-3302 


Fax: (418) 695-3303 


Generateur (Generator) 


Reception de sol contamine 
27471 - E 


e..1BENNEII 
ENVIRONMENTAL INC. 


/' ';;\ Pesee officielle (Weight ticket) 


Compagnie I Company I 11/llX) I/ Date et heure I Date and time 
-.., 


.flntarirrM6E ( ~QIt8"'""'!l 8ile-) 


No Dossier I Project No Ib\,;'(ez..t",J ,~ 
tlBtl465 / 


.~ o 16/t>. 1_ 


"'-
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Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americaln / US Manifest 


Remorque I Trailor 


Scelie I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantilion I sample no. 


Remarque (Remark) 


NA 


r.nni<> 1 = Tr"n.,nn ..... "r I r.",rri .. r\ 


Entree I Arrival time 2009-09-28 09:55:30 


Sortie I Departure time 2009-09-28 11 :04:01 


Poids I Weight 


(kg) (I bs) (U S/Tonne) 
Gross 


Tare 


,Net 


Rollex 


Yvon Brunneli 


1 
PW6829 


9380690-9 


000355810VES 


RV64024 


NA 


NA 


45100 
23000 
22100 


NA 


NA 


NA 


NA 


5I"G PC"(J {} / () r-
NA 


Cami nneur (Driver) 


99428 49.71 
50706 25.35 
48722 24.36 
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~? 
~ECUPERE ~Ob 


80. rue des Me!ezes 
Saint-Ambroise 


G7P 2N4 


Tel: (418) 695-3302 
Fa;x: (418) 69503303 


Gemlrateur (Generator) 


/compagnie I Company 
Vealia ( Centredale ) 


No Dossier I Project No 
010173.1 


Compagnie I Company 


Camionneur I Driver 


Reception de sol contamine 
27478 - E 


e., BENNETT 
ENVIRONMENTAL INC. 


Pesee officielle (Weight ticket) 


/ Date et heure I Date and time 


Entree I Arrival time 2009-09-2813:55:21 
Sortie I Departure time 2009-09-2814:46:29 


Poids I Weight 


Gross 
Tare 
Net 


Rollex 


Yves Michaud 


(kg) 
40000 
17050 
22950 


1 2 


(Ibs) (USlTonne) 
88185 44.09 
37589 18.79 
50596 25.30 


Immatriculation I Licence No L423050 NA 
DJ.3IJOb1cJ -/ 


Manifeste Canadien I Canadian Manifest .Il3@€iS9 1 xr6P. NA 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


I':nn'<> 1 = Tr;o"cnnrt",,,. fr."ni<>r\ 


RW64288 


NA 


NA 


PCDD/PCDF 


NA 


NA 


Yves Michaud 
Camionneur (Driver) 
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t:? 
RECUPERE SO~ 


80. rue des MOlczes 
SainI-AmbrOiSe 


G7P 2N4 


Tel: (4 1S) 695-3302 


Fax: (41 81695-3303 


Gemlrateur (Generator) 


/ Compagnie I Company 
Veolia ( Centred ale ) 


No Dossier I Project No 
010173.1 


, ./ 


Reception de sol contamine 
27481 - E 


e., BENNE I I 
ENVlRONMENTAlINC. 


Pesee offieielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival t ime 2009-09-2908:17:01 
Sortie I Departure time 2009-09-29 08:41 :41 


Poids I Weight 


(kg) (Ibs) (USlTonne) 
Gross 35780 78881 39.44 


Tare 16590 36575 18.29 


Net 19190 42307 21 .15 


orter and product 


Compagnie I Company 


Camionneur I Driver 


Immatriculation f Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Amerlcain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


Je -Michel Gagnon 
pose (Operator) 


Rollex 


Normand Raymond 


1 2 
L433108 NA 


9380692-5 NA 


0OO355807VES NA 


RP73406 NA 


NA 


NA 


PCDD/PCDF 


NA 


Normand Raymop 
Camionneur (Driver) 
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,1EcuPEAE SO~ 


50, rue des Ml!Iezes 
S<lint·Ambroise 
G7P 2N4 


Tel: (418) 695-3302 


Fax: (418) 695-3303 


Generateur (Generator) 


/ Compagnie I Company 
Vealia ( Centred ale ) 


No Dossier I Project No 
010173.1 


Compagnie I Company 


Camionneur I Driver 


.mmatriculation I Licence No 


-.., 


~ 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Man ifest 


Remorque I Trailor 


See lie I Seal 


Boite I Bin 


Type de contaminant I Contamination 


EChantillon I sample no. 


Remarque' (Remark) 


NA 


agnon 
repose (Operator) 


Reception de sol contamine 
27488 - E 


e.; BENNE I I 
ENVIRONMENTAl 'NC. 


Pesee officielle (Weight ticket) 


/ Date et heure I Date and time 


Entree I Arrival time 2009-09-2908:55:52 
Sortie I Departure time 2009-09-2910:27:12 


Poids I Weight 


(kg) (Ibs) (USlTonne) 
Gross 41640 


Tare 14720 


Net 26920 
\, 


NeDT 


William Stoddard 


1 2 
65038 NA 


9380686-7 NA 


000203162VES NA 


77369 NA 
---


NA 


NA 


PCDD/PCDF 


NA 


William Stoddard 
Camlonneur (Driver) 


91800 45.90 
32452 16.23 
59348 29.67 


./ 
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r:l 
RmPERE ~Ol! 


80. rue des Melezes 


Saint-Ambroise 


G7P 2N4 


ret {418j 695-3302 
Fax: (418) 695-3303 


G(merateur (Generator) 


/ Compagnie I Company 


Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


Reception de sol contamine 
27489 - E 


e.; BENNE I I 
ENVlRONMENTAL INC. 


Pesee officielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-2908:59:47 
Sortie I Departure time 2009-09-29 10:33:54 


Poids I Weight 


Gross 
Tare 


Net 


(kg) 
40460 


15420 


25040 


(Ibs) 
89199 


33995 


55204 


(USfTonne) 
44.60 
17.00 


27.60 
-' 


Trans orteur et roduit Transporter and roduct 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


NeDT 


Peter lavalle 


1 
61993 NA 


Manifeste Canadien I Canadian Manifest 9380687-5 NA 


Manifeste Americain I US Manifest 


Remorque I Trailer 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


n-Michel Gagnon 


repose (Operator) 


000203161VES 


77369 


01473-01474 


NA 


PCDD/PCDF 


NA 


NA 


NA 


Peter lava lie 
Camionneur (Driver) 


2 
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60, rue des Meillzes 
Saint-Ambroise 
G7P 2N4 


Tel: (418) 695-3302 
Fax: (418) 695-3303 


Generateur (Generator) 


Compagnie I Company 
Vealia ( Centredale ) 


No Dossier I Project No 
010173.1 


Reception de sol contamine 
27506 - E 


e.1 BENNE I I 
ENVIRONMENTAL INC. 


Pesee officielle (Weight ticket) 


Date et heure I Date and time 


Entnie I Arrival time 2009-09-29 11 :37:37 
Sortie I Departure time 2009-09-2914:28:37 


Poids I Weight 


(kg) 
42330 
23260 
19070 


(Ibs) 
93322 
51280 
42042 


(USrronne) 
46 .66 
25.64 


21.02 


Gross 
Tare 


./ ,Net 
'------------------' ,-----------------------/ 


Transporteur et produit 


Compagnie I Company 


Camionneur I Driver 


jrnmatriculation I Licence No 


Rallex 


Real Maheu 


1 
L177114 NA 


Manifeste Canadien I Canadian Manifest 9380691-7 NA 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


an-Mi el Gagnon 
Prepose (Operator) 


000355808VES 


RD5315F 


NA 


NA 


PCDD/PCDF 


NA 


NA 


NA 


Real Maheu 
Camionneur (Driver) 
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RECUPERE ~O~ 


80, rue deS Metezes 
Saini-Ambroise 
G7P 2N4 


Till: (418)695-3302 


Fax: (41B) 595·3303 


Generateur (Generator) 


Compagnie I Company 
Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


" 


Reception de sol contamine 
27550 - E 


E.; BENNE I I 
~RON~AlINC 


Pesee officie"e (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-10-01 08:28:59 
Sortie I Departure time 2009-10-0109:09:45 


Poids I Weight 


(kg) (Ibs) (USlTonne) 
Gross 38670 85253 42 .63 


Tare 14780 32584 16.29 


Net 23890 52668 26.33 
./ 


Transporteur et roduit Trans arter and roduct 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scell. I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


NeDT 


Peter lava lie 


1 2 


77993 NA 


9380694-1 NA 


000203160VES NA 


78736 NA 


01481 -01482 


NA 


PCDD/PCDF 


NA 


Peter lava lie 
Camionneur (Driver) 


I . I 
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~[CUPEAE ~O~ 


80, rue des MCICzes 


SainI-Ambroise 
G7P 2N4 


Tel: (418) 695-3302 


Fax: (418) 695-3303 


Gemirateur (Generator) 


/ Compagnie I Company 
Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


Reception de sol contamine 
27558 - E 


e.'1 BENNE I I 
ENVIRONMENTAL INC. 


Pesee officielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-1 0-01 09:06:48 
Sortie I Departure time 2009-10-01 11:35:40 


Poids I Weight 


(kg) (Ibs) (USlTonne) 
Gross 42090 92793 46.40 
Tare 14750 32518 16.26 


,'-______________________ -'~ "N_e_t _________ 2_7_3_4_0 ____ 6_02_7_4 ____ 3_0_.1_4 __ / 


Compagnie I Company 


Camionneur I Driver 


lmmatriculation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


NeDT 


William Stoddard 


1 2 
65038 NA 


9380693-3 NA 


000203159VES NA 


77368 NA 


---
NA 


NA 


PCDDIPCDF 


NA 


William Stoddard 
Camionneur (Driver) 


i ., 1 
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Please pm! Of type (Form designed Ioruse on ela" (12i1itth) typewnl~) 
UNIFORM HAZARDOUS II. Generator 10 t.\.Imber 


WASTE MANIFEST I RID G 0 Q /) 2 ~ Ij' 1 
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S.Desq>aIed F&.iIilyName and SileAdan!ss PE'- JprRE -"-L f' r: . . A c :':U ,I J~ 


80. RUE DES ME~.E?EP 


ST AM8ROISE, P!J 
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,. 
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" r", """'" wuw. 
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~? 
RECUPERE ~O~ 


eo, rue des Melezcs 
Salnl.Ambroise 


G7P 2N4 


Tel: (418) 695-3302 


Fax: (418) 695-3303 


Generateur (Generator) 


Compagnie I Company 
Veolia ( Centredale ) 


No Dossier I Project No 
010173.1 


"- ~ 


Reception de sol contamine 
27559 - E 


E3BENNEII 
ENVIRONMENTAl INC. 


Pesee officielle (WeIght ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-10-0109:14:42 
Sortie I Departure time 2009-10-01 11 :43:56 


Poids I Weight 


(kg) (Ibs) (USlTonne) 
Gross 37550 82784 41.39 
Tare 15220 33554 16.78 
Net 22330 49229 24.61 


"-
Trans or/er and roduct 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I licence No 


NeDT 


Bradley Brigham Jr 


1 
56490 


2 
NA 


Manifeste Canadien I Canadian Manifest 9380688-3 NA 


Manifeste Americaln I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echanti llon I sample no. 


Remarque (Remark) 


NA 


helGagnon 
epose (Operator) 


000203157VES 


77369 


NA 


NA 


PCDD/PC DF 


NA 


-------


NA 


NA 


Bradley Brigham Jr 
Camionneur (Driver) 
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t:? 
RmPERE ~O~ 


80, rue des Melezes 
SainI-Ambroise 


G7P 2N4 


Tel: (418) 695-3302 
Fa;.:: (418) 695-3303 


Gemlrateur (Generator) 


/"Compagnie I Company 


Vealia ( Centredale ) 


No Dossier I Project No 


010173.1 


Reception de sol contamine 
27317 - E 


e.'BENNETI 
ENVlRONMENTAllNC 


Pesee officielle (Weight ticket) 


Date et heure I Date and time 


Entree I Arrival time 2009-09-21 10:04:24 


Sortie I Departure time 2009-09-21 10:44:34 


Poids I Weight 


Gross 
Tare 
Net 


(kg) 
41 910 


22950 


18960 


(I bs) 
92396 


50596 


41800 


(U SlTonne) 
46.20 


25.30 


20.90 


arler and 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


Rollex 


Yvon Brunnell 


1 
PW6829 


2 
NA 


Manifeste Canadien I Canadian Manifest 9382652-7 NA 


Manifeste Amerlcain I US Manifest 


Remorque I Trailer 


000384507VES 


RV64024 


Scel;'; I Seal 01810-01845 


Boite I Bin NA 


Type de contaminant I Contamination 


EChantillon I sample no. 


Remarque (Remark) 


PCDD/PCDF 


NA 


NA 


NA 


Yvon runnel! 
Cam onneur (Driver) 


Copie 1 = Transportcur (Carrier) eopie 2 = Client (Customer) eODie 3 = Ariminlo;tr",t;n" I , I 
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80, rue des Mel~:res 


Saini-Ambroise 


G7P 2N4 


Tel: (418) 695-3302 
Fax: (418) 695-3303 


Generateur (Generator) 


Reception de sol contamine 
27322 - E 


L;BENNEI I 
ENVIRONMENTAL INC 


Pes'ie officielle (Weight ticket) 


Compagnie I Company 
Veolia ( Centred ale ) 


No Dossier J Project No 
010173.1 


-.., /Date et heure I Date and time 


./ 


Compagnie I Company 


Camionneur I Driver 


Immatriculation I Licence No 


Manifeste Canadien I Canadian Manifest 


Manifeste Americain I US Manifest 


Remorque I Trailor 


Scelle I Seal 


Boite I Bin 


Type de contaminant I Contamination 


Echantillon I sample no. 


Remarque (Remark) 


NA 


Entree I Arrival time 2009-09-21 10:59:09 
Sortie I Departure time 2009-09-21 12:30:00 


Poids I Weight 


(kg) (Ibs) (USlTonne) 
Gross 36880 
Tare 16890 


Net 19990 
\.. 


Rollex 


Pierre Bessette 


1 2 
6794PC NA 


9382657-6 NA 


000384506VES NA 


RW64288 NA 


NA 


NA 


PCDD/PCDF 


NA 


Pierre Bessette 
Camionneur (Driver) 


81306 40.65 
37236 18.62 
44070 2204 


./ 


Copio 1 = Transporteur (Carrier) Cooie 2 '" Client (Customnrl I , • 
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1,101 LU I ZUUl:J 14 : 47 i"..u. 613 228 6605 9FIA Import-BxPort 


~ canadieuTK d'wpoction del aliments 


Oo\I~t du Canada 


IMPORT PERMIT PERMIS D'IMPORTATrON 


nus PERMIT IS ISSUED PURSUANT mICE PBRMIS EST DBtJ\r'RB CONFORMEMENT A:. 


"E,"',LINCJRECUPERE SOL INC . 


RUE DES MBLEzEs 
1~~.~;"BFlOI:;E, QUEBEC 


COTE,ELOl 
418-<i95-3302 POSTE 260 Fax: 41S·695-3303 


que ci-deS5U1i. 


year/month/day yesr/moothlday 


Place of wtry lnto CIDadalLleu d'eD'ric au Canada: 
TOUS LBs PORTS REGLEMENTEs 


- 'R THE IMPORTATION OF:/POUR VIMPORTATION DE: 
de I, ou des choses) 


Selected Conditions I Conditions Choisies 
SOL POUR LA 'TRAI~SFORMATION 


~OOOl /0002 


Pennlt NoJN~ de Pennls; 
P·2009-02633 
MODIFI. 
2009/06109 
'jf:M1mo/d.y , 
ann6o'mois1OUf 


Page I . oUde:2 


I. I. L'importation est aUlori~c en vcrtu de l'article 43 du R~glernent .sure la protection des vtgftnux. Le Cenificat Phytosanitaire.d'origim: n'cst pas ntoessairc. 


2. Lc: mattriel doit etn~ ach-emine direetement au li~ ou , l'tte.blissemcnt appn:Iuvk. Le mattricl doi! ~e emballt ct tnu1~'portt daoJ des conlenauts etanche:;: 
robus1cs. Ce mattriel ne doH pas ~trc vendu au distribut. Pour utilisation industriel1e scuJcment. Lc mattrid doif eire isolt en tout temps afin d'empecber foute 
introduction d'organismes nuisiblC$ws I'environncmenl Le mattriel rtsldueJ doit !tre t11siC~ aftn d'tviler loute contamination. . 


3. En tout temps (c.-1-d., pe.ndanl l'imponation, rttude, cl J'entreposagc, d jusqu'A ee que Ie mattrielsoit traitc).lc materiel doil em: identifi~ p8T des etiquettes I 
flulres mtthodes d'identification efficaces. 


.. 
4. L'j01portatew-doit garder uo registrc de loutes Ics importations. Cc registre doil indiquer I'cndroil au se tI'"ouve Ie materiel ct son statUI (p. ex., traitc, entrcpo5C 
~ . . 


S. L'imponatcur doit obtcnir les autoriu.tions approprites d'Environncmcnt Canada ct dcs autorit~s provinciaJes responsablcs en matiere d'cnvitonncment avant 
toute importation. ' 


Canada 







06 / 10/ 2009 14:47 FAX 813 228 6605 CFIA Import-Export 1lI0002l0002 


-. I CMadian Food InspeetiorI J..if:rt;y 
• " ~torCtnsda 


" Agenec e&1\adJenno d'lnspection"dt;s aliments " 
Gouvc:mnneill du Canadl 


Permit NoJN- de parmls: 
- P-2009-{)2633 -
MODIFIE 
_2009106109 
yudmDlday " - ...... IMPORT PERMIT PERMIS D'IMPORTATION 
Pagel oO'de2 


nns PERMIT IS lSSUED PURSUANTTO:/CE PERMlS EST DtUVRB CONFoRMtiMENT A:. " 


MENTALINC"IRECUPEIRB "DL INC 


RUE DBS MELEzEs 


1~~~A'<B'"OI!;~QUEBBC 


COT£. ELOI 
418-69S*3302 POSTE 260 Fax: 418-695-3303 


: ECOTE@RECUPBRBSOL.COM 


Conditions I Conditions Choisies (Contlnned/Suitt!) 


6: Si Ie sol import~ est envoy!! a un autre eublissement pour d'autrc.s analyses, traitcmcnts, ou pour destruction. un inspecteur de l'AcfA doit verifier que 
l'eubli&SCfl1Cllt ~aot Ie: sollOit approuvc avant I'CmissiOll d'un certificat de circulation. " 


AuthorUed B.r.:/Approuve pAr. 


~s 
For the Minister of Agriculture and Agri-Food 
}loW" Ie minim d'agriculture: et 8groalimcntaire 


'izrli:lmatim est ~ pour fABe __ diemwI ~ cIo1llimn1t1 ..m.. de Ia vaiSc&1ioo ~ pro4w'~ d'"1fI1)ON1ioa. 1.'iftbu..tioIt paII.!ato ~le 0\1 


r«4to ~ e:U&6e "*' Ja cIirpoIitklm de r.cm l 11 Lol de. ~ " " " 


Canada 







Aut 03 09 02: lOp Bennett USA 19786927779 r· G 


06/10/2009 14 : 47 FAl 613 228 6605 


••• ApQoc "",.!Ift:Qc. o'illspt(;tioo 1b alinwab Oou,,,. __ lttuCu-. 


JMi>ORT PERMIT PERMIS D'IMPORTATION , 


DDS l>ERMlT IS ISSUED l'URSUANT1OJCB 


<ElmIL INC.lRECUPERIi SOL INC . 


'" 


all a.n..t.: 


FORllfE 
bl ou des cboau) 


CEPERMlS 


Seleeted CODditlons I Conditions Cholsies 
SOL .POUR LA TRAl.''(SFORMAnON 


llIo00l/0002 


. Pennrt NoM. de .Perml.: 
P-200~2633 
MOOlFle 
ZOO9lO6/C9 
"fAIIrni4¥J . --


I. I. L'importmou csrautoristcCl 'o'"CtN de fvtie!e43 .d\l. RccJc:mcnt .• wt: 'aprOteeUoodes v~. LeCertifiQtPb~.d'mgincn'c:Jt pu~i:-e, 


2. Le ma:b"io:l dcit lITo ar;h~ dirc:ctemcnlllU JiQ! ou .. l'tfabli-.sc:mmt 1q)pnWV6e. I.e matilricJ doit ~ ecnballe o:t ~ ~ dC$ con~ ttuK:bc6 
robu5lei. Cc: m&uh::' DC ~it pas ette VI:Odt.: ou distn."bui. POUT lIti;licatiolllndustriell.c ~!oxno;:nL Lc 1TI1tI5rlel doit ~ isoli ell tout temps Ifio d'empicher touto: 
blmxf~OI1 d'~ IIl1is!bksd.&nf l'mvirwl-"1cmcnL I.e mEtrid rUk1ucI doit atrc traili &fin d'evitt( loule r;oatlmi"ll lltion. . 


1. ED tout _ (c....t4., ~ rimpOnaticll,I'&ude, et 1'cn!rq»Sl.gc, rt jusqu" ce qut Ic tIlItt&iel"loit trah6), b: materic:1 cloiI M idCZltim per dell ~iq~ I 
I.UllI:s nitbodo .ridc:ttifiQr.igJJ d'ficaoes.. . ' 


. 
4. L'import&lcurdolt tl:t..-da" WI n:ptrc ~ t=tce ka ~iotll. Ce rePn dolt Wdiquer rc:ndroitClu flO troun Ie mat!ricl et RXll auwr:(p. et., trui~ cutr'ep9S1 
~ , , 


.5. L'im;xnta1curdou obto:W-lu ~ appt"OpI"ifts d~t C:arw:la ct cb alltcrit& pl'l)Vineia1~ responaabtcs en man&tc d'CItYirorIzIc::meat n''tll: 
touUlo impo:tation. 


Canada 







Au ~ 03 09 02:10p B~nn~tt USA 19786927779 p.? 


P8/10/Z009 1&:47 FAX 613 228 6605 eFlA Iaport-Esport flIo002l0002 


, Asfpo.s ~I d'Incpee'lIc.'" . Ilmmfl , 
au...e:nt7luotdu CI:nad, 


Permft NoJN,- ch penni.: 
. P-2009-<)2633 . 
MODIFI~ 


.2009/06109 . 
~ .. y --IMPORT PERMIT PERMIS D'IMJ'ORTATION 


418-695-330) 


·Selected Conditions I Conditions Choisi~s 


6: 51 Ie sollmpon6 tit envo)'C • un autnI Eta.bUs:acmeAt pour d'autrc::l ~ traftc.ta~ ou' fJO'~ dcmuction. un ~ de I'AClA dait Yaifier que 
ritabl:i1S:Cml:::lt ~t I~ 101: lOilcpprouW! SVIIJt 1'6mfssion d'Un ccrti.fi.cal de cimIlndon, . 


Allthlilrlit!l ~.JApprvM pan 


. · ~S . . ~~Of~~adAari.pood 
Pour "mini~ 4'q:ricuItun: et Igroalifl'llml:aire . 


I ' , i .. _aiPI,......r~-a... ft f '1Q114ct~II!:I.<k"b"Wlif'n'jca\b~& .... "'" ·L~~'"tc.coea!b .. "" 
~_mu.;lpe _ "'"...1dnQI1II; r.e. ... lllnt"-~ ." . 


(Z.\I N:lAtwf ~ 







08/19/2009 15:41 FAX 2025640025 EPA IM PORT- EXPORT 


UNITED STATES ENVIRONMENTAL PROTECnON AGENCY 


WASHINGTON. D.C. 20460 


August 19,2009 


IQJ003 


OfFlCEOF 
ENFORCEJr.4ENT ANO 


COUf'llANCE ASSURANCE 


GEl! RY BELAND 


VECUA ES TECHNICAL SOLUTIONS, LLC 


10 TER.\1fl\1AL DRlVE 


LATHAM, NY 12210 


EPA l.0. No.: NYRoool36788 


Dear GERR Y BELAND: 


EPA Notice No.:330!09 


T 'lis is 10 Rcknow1cdgc receipt of your notice, dated June 23, 2009, of intent to export hazardous wasle 
to CLflada as required by Title 40, Code of Federal Regulations, Part 262, Subpart E, Section 262 .53 
prorr ulgated pursuant 10 the Resource Conservation and Recovery Act (ReRA). In accordance with the 
U.S.' Canada Bilateral Agreement on the Transboundary Movement of Hazardous Waste, the U.S. 
Envi:'orunental Protection Agency (EPA) forwarded your notice to the Government ofCanad.a and Canada 
has n') objection to your shipment(s) of hazardous waste. 


'This letter constitutes the EPA Acknowledgment of Consent for thc elqlort of the following hazardous 
wast!' as specified in your notice: 


W llste Stream 1: SOfL CONTAMINATED WITH 2, 3, 7, 8 T 


Waste Description: SOIL CONTAMINATED WITH 2, 3, 7, 8 T 
EPA Waste Code: F020, 0039, 0040 
DOT Shipping Name: WASTE ENVIRONMENT ALLY HAZARDOUS SUBSTANCE, SOLID, 
N.O.S. 
OOT Hazard Class: 9 
DOT 1.0. No. UN3077 
Total Volume to be Exported: 3000 Tons 
Estimated Frequency: 140 loads per Year 


Intemet Address (URL) . http:/Avww.epa.gov 
RolcycledlReqrclable. P,lnttd with 'Iegetilblt all Sal ed Ink, on R«yclt d Paper (MInimum 50% Po,!CO""umt, contehl) 







08/19/2009 15 :41 FAX 2025640025 EPA IMPORT- EXPORT 


You may ship this waste to the following consignee: 


RECUPERE SOL INC. 


CENTRE DE TRAITEMENTS DES SOLS 


80,RUE DE MELEZES 


SAINT·AMBROISE (QUEBEC) G7P 2N4 


NC0000000434 


Shipments may occur during the period from August 19, 2009 to Augusl 19,2010. 


You are also reminded of the following special RCRA requirements for export shipmellts of 
haz:; rdons waste. Specific details of these requirements are contained in Title 40 of the Code of Federal 
Regl ilations, Part 262, Subp!lI1 E. 


~004 


1. If Ihe major tenns of the original notice of intent to CXp0!1 on which this consent is based should· change, 
you 1:1USt renotify EPA. Please mail your rcnotification to: USEPA,ArielRiosBuilding, Mait Cod~ 2254A, 
1200 Pennsylvania Avenue, NW, Washington, D.C. 20460, with "ATfENTION: INTERNATIONAL 
COt-,IPLIANCE ASSURANCE DIVISION" prominently displayed on the front of the envelope. 
(262 D(c)) Alternately, notices may be sent by courier to the same office at the Ariel Rios Building, Room 
6144,1200 PcnIlsylvlmia Avcnue, NW, Washington, DC 20004 . 


2. Tl:·! Uniform Hazardous Waste Manifest Ferm for each shipment must identifY the poi lit of departure 
from the United Stales in item 15, Special Handling Instructions. (262.54(c») 


3. Th ,~ following statement must be added to the end of the flrst sentence of the certification set forth in 
Item 16 of the Uniform HazardolLS Waste Manifest Form: "and conforms to the terms of the attached EPA 
Ackn'Jwledgrnent of Consent". (262.54(d)) 


4. A ,:opy of this Acknowledgment o[Consent must be attached to the U.S. hazardous waste manifest that 
accot!lpanies each shipment of hazardous waste. (262.54(h)) 


5. Y C"J must provide the waste transporter with an additional copy orthe U.S. hazardous waste maoifest 
acconpanying the shipment for delivery to a U.S. Customs official at the point the hazardous waste leaves 
the Ullited States in accordance with 263.20(g)(4) and (262.54{i». 


6. YOIl must file an exception report with the USEPA, Ariel Rios Building, Mail Code 2254A, 1200 
Penn~ ylvania Avenue, NW, Washington, DC 20460, AnN: INTERNATIONAL COMPLIANCE 
ASSl:RANCE DIVISION, if you have not received a copy of the manifest signed by the transporter stating 
the dUe and place of departure from the U.S. within forty five (45) day.~ from the date it was accepted by 
the in itial transporter; if within ninety (90) days from the date the waste was accepted by the initial 
transr olter, the primary exporter has not received written confirmation from tile consignee that the 
hat..ardous waste was received; or if the waste is returned to the United States. (262.55). Alternately, 
exceprion repons may be sent by courier to the same office at the Ariel Rios Building, Room 6144, 1200 
Penmylvania Avenue, NW, Washington, DC 20004. 
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7. Y:JU must file an annu al report by March 1 or each year with the USEPA, Ariel Rios Building,: Mail 
Cod~ 2254A, 1200 Pennsylvania Avonue, NW. Wash ington, DC 20460, ATTN: fNTERNATlONAL 
COt ·[PLIANCE ASSURANCE DIVISION, summarizing all hazardous waste shipments exported ·during 
the I,revious calendar year. The report must include all items listed in 262.56. Altemately. annual r.eports 
may be sent by courier to the same office at the Ariel Rios Building, Room 6144, 1200 Penn~ylv<0.ia 
Avclue, NW, Washington, DC 20004. 


! 
) .11 shipments of hazardous waste must conform 10 all applicable State and Federal hazardous wzste 


regulations and tmnsportation requirement~ as well as these specific export requirements. 


Jny questions you may have concerning this Acknowledgment of Consent or other export requirements 
may be directed to Mrs. Jean Shaw (Phone 202/564-7111), or Ms. Tyria Nesmith (Phone 202/564-4369), 
EPA, Office of Enforcement and Compliance Assurance. 


Sincerely, 


C-l~ 
~~ObCt1 G. Heiss, Director 


International Compliance Assurance Division 


Office of Federal Activiries.(2254A) 
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O <!!> 0 Envlronmllnt Envifonnomont 
. . Canada Canada 


Eloi Cote 
Berutett Environmental Inc. 
208·1540 Cornwall Orive 
Oakville, Ontario 
L6J7WS 


19 August 2009/19 .ont 2009 


IMPORT PERMIT FOR HAZARDOUS WASTE 


Issued Underp~~~gr;~~~~~~~ig~th;o"~:~~~;~,;;,..:~:~~on Act. 1999 


Oelivre en vertu du sous-aline. I 85(I)b)(i) de I. Lot canadlenne Sur 10 protection de 
/'envtronnement (1999) 


File Number 1 No. de do"i.r : 09/0033011MP 


The Department of the Envirownent bas 
received confirmation from the authorities of 
Quebec, that they have authorized the final 
disposal of the hazardous waste described 
below. 


This IMPORT PERMIT is issued to Bennett 
Environmental Inc. in accordance with 
subparagraph 185(1)(b)(i) of the Canadian 
Environmental Protection Act, 1999 (CEPA 
1999) for the import of the hazardous waste 
described below into Quebec, Canada.. 


This IMPORT PERMIT is valid for the period 
ofl9 August 2009 to 19 August 2010. 


Le ministere de l'Environnement a CCyU la 
confirmation que les autorites du Qu~bec 
autorisent l'cHimination finale du d6chet 
dangereux decrit ci-dessous. 


Co PERMIS O'IMPORTATION estd6livr6 f1 
Bennett Envitonrnental Inc. en vertu du sous
alinea 185(1)b)(I) de la Lol canadlenne sur /a 
prtJttctitJn de /'tnvironnement (1999) (LCPE 
(1999)) pour I'importation du dechet dangerew< 
decrit ci-dessous vers Ie Quebec, Canada 


Co PERMIS O'IMPORTATION estvallde 
pour Iaperiode du 19 .ont 2009 au 
19aont2010. 
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Waste De,crlp!1on tor 1 n .. ardous Waste I 
Description de d6chet pour 1 dechet dangcreux 


I) QISIIDI011S23/1CS0+4111H12I/A6SlIIY44+41 
PIN I NIP : N/A EIHWHRMR ID # I 
Class I Classe: N/A No. d'identite REIDDMRD : HAZ6 
Quantity I Quantite: 2,724,000 kg Basel Cod. I Code BIDe: A4110 
HS Code I Code HS : 3825.90.00.00 Packing Croup I Croupo d'omballage: N/A 
Noti"" I Notification: 515591 


From IDe, 
YeaH. ES Technical Solutions, L.L.C. 
10 Terminal Drive 
Latham, New York 
United States of America 
12110 


To /A: 
Bennett Environmental Inc. 
Recupere Sol Ino., 80 Rue Des Melezes 
Ste. Ambroise, Quebec 
G7PZN4 


215 Authorized Carriers 1215 Transportcurs Agrees 
2171·2799 Quebec inc.; 2641-8517 Quebec Inc. (Transport Marchsnd 


2646-6003 Quebec lnc,; 
9100-3699 Quebec lnc (JPL) 
AM Meideiros 
Alan Vahlkamp 
Andrew HaJupke 
Andrew Saeli 
Arthur Medeiros 
B & M Carriers 
Barry Beegle 
Ben Rogers 
Brian Bowser 
Brian Higgins 
Brookville Carriers Flat-Bed OP 
Duckham Transport 
Chad & Diana Wise 
Chester G. Conley 
Christopher Chervanka 
Clarence McLleesc 
Clifford Welnhardt 
Craig Hodge 
Ctlrti. LaPorte 
Darrel Novak 
David Payne 
David Tidaback 
Dennis Ebers 


Fonn 1002 


1990 Inc,) 
9075-1520 Quebec lnc, (Claude Joubert) 
9140-3766 Quebec Inc, (Francoi, Marchand) 
Aarcn lngerooll 
Ameritech Environmental Services 
Andrew Nelkin 
Arthur Lows Pollock 
B & L Trucking 
Barbara Langston 
Bart Grayling I Perry Stanfa TRKG 
BK Trucking 
Brian Double 
Brookins Transport 
Bryan Sulzman 
Canadian National Railways Company 
Chauncy Bowser 
Chri, Sepaniak 
Christopher Sommers/Sommers Transport Inc. 
Clayton Stephenson 
Clyde Reece 
Crisco Transit inc.; 
Daniel Croak 
David Confer 
David Rupert 
David Wagner I Canaan Constnlction 
Donald Urquhart 
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Douglas Pugle 
Edward Derler I Derler Farms 
Eric Ham 
Eric Woltering 
FMC Leasing/A. Nelkin 
Fran Schieble 
Frank Fay 
Frank Tucci Inc. 
Gary Conway 
Gene Foreman 
General Freight GP 
Gestion K.I.K. Inc. (db. Karl Fillion) 
Glen~Tay Transportation OP 
Gordon Whitt 
Greg M Rasler/OR TrucJcing 
Oregory Gibbs 
Irene Brill 
lames Langston 
James loner 
1B Apgar TrucJcing 
leffrey Hanrahan 
Jesse DeGarmo 
John Davenport 
JohnRcid 
Johnson Bros II LLC 
Joseph Nageotte 
Josh StaDia' Perry Stanfa. TrucJcing 
Keith Titus Co. Corp. 
Ken Greenwood 
Kevin Bean 
KingswayITFI4 SEC/Tnm,force 
Laidlaw Carrie" Flatbed OP Inc. 
Laidlaw Carriers Tank GP Inc. 
Larry Heston 
LATA Inc. 
Leonard Williems 
Lloyd Cooper 
Mark Paltisko 'Marks TrucJcing 
MCQ Hondling Inc. 
Michacl Polf' PoffTruoJcing 
Mike Martin 
Neil Smith 
Page E.T.C.Ine. 
Peter Hodge Transport Ltd. 


Edward Clements 
Elden Neifert 
Eric Hartman 
Ewins Charles 
Fortier Transport Inc. 
Frank Anderson 
Frank Joe Tucci 
Freehold Cartage Ine. 
Gary Frable' Frabl. TrucJcing 
Gene Reynolds 
Gerald Strodtbeck 
Glenn Hamilton 
Goko, Inc. 
Grace Transport Inc. 
Gregory Gaudin 
Harry Holcomb 
James Jenary 
lames Sargent 
JayPauzey 
Jeff Sargent 
Jcffrey Marsh' Jeralyn Walters 
Jimmy Roberts 
John Houser 
John Schieble 
Joseph Bretz 
Joseph Zallo 'Zallo Trucking 
Keith Klostermann 
Kelly 10hnson 
Kenneth HalfhilllHalfhill Trueking 
Kevin Henry 
Laidlaw Carrier, Bulk OP Inc. 
Laidlaw Carriers PCS OP 
Laidlaw Carriers Van GP Inc. 
Larry Hood 
Lee Maulik 
LewisNunn 
MarkDRaber 
Mark Reynolds 
Michael Clark 
Michael ThiemaIUl 
Montague Michael 
New England Disposal Tec:hnologies, Inc. 
Page Transportation Inc. 
Preferred Transport 
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Quintin Lawley 
Randy Jol1iff 
R.emorquage 81. Michel Inc. 
Riehard Launer 
Richard Weaver I R&T Transport loco 
Robert & Karin Bean 
Robert Lambrix 
Rodney Jones 
Roland Poirier inc. 
Ronald B Jordan 
Ronald Slagle 
Scott Smith 
Sean Marlin 
Shawn Magagna 
Stepebn StraszheiJn 
Steven Thompson 
T.R.M. Transport inc. 
Thomas FIll1)lIJ!an 
Timothy Bryant 
Timothy Dellton 
Timothy Weber 
Todd Hausman 
Transport Andre Meoard loco (2646·6003 
Quebec Inc.) 
Transport F. Gilbert Ltte 
Transport Marc Express loco 
Transport Marc Pare loco 
Transport Pollock et Fille, loco (9164-6554 
Quebec loc.) 
Transport Robert (1973) Ll1!e 
Transport Serge Beauregard Inc. 
Tronsport TYT Inc. 


U.S. Bulk Transport, loco 
WaYfJJ' Fatheree 
Wayne Marlin 
Weaver Clinton 
WETCOlnc. 
William Hendrickson 
William Henson 
William Scbaflher 


Randy Eppinger 
Raymond Withey 
Richard Carder 
Riohard Stevenson 
Robbie D. Wood Inc. 
Robert Entwistle 
Robert Smith 
Rodney King 
Roland Poirier loco 
Ronald Henshaw 
Scott Green 
Sean Bo .. 1 SKS Trucking 
Shawn Arango 
Sidney Huntoon 
Steve Schultz 
Stone Transportation 
Thomas Bauman 
Thomas Whitehill 
Timothy Damschroder 
Timothy Ruggiero 
Todd Green 
TR TIlIllSport & Association 
Transport Denis Painehaud (6185681 Canada 
Inc.) 
Transport J .M.K. inc. 
Transport Marc Leblanc Inc. 
Transport Pierre Poirier 
Transport Roa! Poirier loco 


Transport Rollcx Ltee 
Transport SGr 
Trasnport Deny Gaucher loco (9063-3314 
Quebec Inc.) 
Victor Tracy 
WayneHinea 
Wo.yn.e Mattice 
Wendell Norris I Wendell Norris TRKG 
William Empson I Empson Trucking 
William Hendrickson I Mountaintop Trucking 
William Rooney 
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4 Port. of Entry and Custom. Offices' 
4 Points d'cnlre. et boreaw: d. dooane 


Lacolle' Cbamplain St-Bemard-d ... Lacolle Philipsburg' Highgate 
Stanstead (55)' Derby L1no Trout River' Malone 


Please take note that it is your rcsponsibilit-y 
as the importer of the ba:urdous waste to 
eusure that the requirements set out in the 
Exporl and Import of Haran/oils Waste ahd 
Htu.tlrdous Recyclable Material Regulations 
(EIHWHRMR) mad. pursuAnt to CEPA 
1999 aTe complied with at tho tim. of 
movement of the hazardous waste and until 
the Import is completed. This jncludes, but 
is not limited to, ensuring that you, as the 
importer, and the authorized carrIers of the 
huardous waste are insured in accordance 
with section 37 of the EIHWHRMR. 


It is your responsibility to ensure that you are 
in complillD.ce with all other applicable 
Canadian laws. 


The import of hazardous wastes or hazardous 
recyclable materiws. in viole.ticn of CEP A 
1999 or the ElHWHRMR, muy be prosecuted 
as offences under section 272 aT 273 of CEPA 
1999_ 


Veuillct: noter qu'cm tant qu'importateur de 
dechet dangereux, U vous Incombe de vous 
assurer que VOUI respectez, au moment du 
mouvement du d~chet dangere'llX et jusqu'll 
ce que l'lmportstion loit termince, Ie! 
exigenecs etablics dans IeR~glement sur 
l'exportation et I'importation de decltets 
dangereux et de mat/~res recyclables 
dangerellSes (REIDDMRD) ot dan. 1. LCPE 
(1999), Ces exigen.e, compr.nncnt 
notamment I'obligation de vous assurer que 
vous, comme importatcur, et Ie. 
transporteun agrli~s du d~ebet dangereux, 
dUcnet; une pollee d'assurance 
conformement A l'articlo 37 du 
REIDDMRD, 


Vaus devez vow assurer de resptn:::ter toutes les 
autres lois canadiennes applicables, 


Toute importation de d6chets dangereux au de 
mati~te9 !Ceyclables dangercuses qui 
contrevient a I_ LCPE (1999) au au 
REIDDMRD peut entratner une pOUl'Suite 
penale en ve.rtu de I'article 272 ou 273 de I_ 
LCPE (1999)_ 


Signed for and on behlllfofthe Minister of the Environment I 
SigIlc au nom du ministTe de J'Bnvironnement 


Form 1002 


Carolyne Blain 
Director I Direetrice 


Waste Reduction & Manageme.nt! Reduction et genion des dichets 
Public and Resources Sectors! Sectcurs publics et dos re5soureos 


Environment Canada! Environnement Canada 
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D..A. fill Envlronmllnl 
¥ t.:J Canada 


Ottawa. Ontario 
KIAOID 


BIoi Cote 


Environnomonl 
Canada 


Bennett Environmental Inc. 
208-1540 Cornwall Drivee 
Oakville, Ontario 
L6J7WS 


19 August 2009 119 .0Gt 2009 


SUBJECT: Provincial conditions placed 
on consent for imports of hazardous 
wastes pertaining to permit n'Ulnber 
09/003301IMP 


Please note that the province of Quebec bas 
placed some conditions on their consent to 
the enclosed import pemlit. We have 
attached these conditions to this letter for 
your infonnation. Should you require more 
information. please contact Quebec 
Ministry of Sustaina.ble Development, 
Environment and Parks. 


Should you have any questions regarding 
this letter, please contact Lynne Richer at 
(819) 953- 1116 or by email 
lynne,richeI@ec,gc,ca. 


OBJET: Conditions provineiaies sur Ie 
consentoment aux importations de 
dechets dangereux concernant Ie num6ro 
de permis 09/003301IMP 


Veuillez noter que la province du Quebec a 
place des conditions sur leur consentement 
au pennis d'importation comprise avec 
cette lettre. NollS les avons attachees Ii cette 
lettre a. titre de renseignement. 81 vous avez 
besoin de plus de renseignements, veuil1ez 
contacter Ie Ministe.re du Developpement 
durable, de l'Environnement et des Pares 
du Qu~bec. 


Si VallS a.vcz des questions a propos de 
cette tettre, veuillez contaeter Lynne Richer 
au (819) 953-1116 ou par cournel 
lYlUle,rieher@ec.gc,ca, 


Joachim (Joe) Wittwer 
Head I Chef 


Regulatory Operations Section! Seotion des op6rations de Ie. reglementation 
Waste Reduction & Management I Reduction et gestion des d6cbets 


Publie and Resources Sectors I Secteurs publics et des ressources 
Environment Canada I Envirolll1ement Canada 


Canad~ 
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Ollf(l.lculliglonlr. eN Clntre 61 <ontlOr. tnl'\lwln.mlnw dU Qa41>K 
III Manll'''.lnll, LanGv~J~rc ri lI\llenl!~el 


Le 18 ao'!lt 2009 


MeSdames Lynno 'Rieher, Pran~e Pretty ct LOuise Lamothe 
Environnement Canada 
S~otion dos operatidbs de Ie. reglementation 
DIvision de Ia reduction ot de Ia geation des d6Chets 
Secteurs publics et des fClSSOUI"CeS 


Place Vincent~Mas8ey 
14· Etage, 351, boulevard St-Josoph, 
Oatin .. u (Quebec) KIA. OH) 


Mesdames. 


Par Ie pr~ente nous vaus faisons part de.notro position visc.nt la notification BPA 
5uivante: 


Nom de 
ECii Notification l'exportateur Destlnatalro :Pollition· 


. Veal!a ES Acccpt6av~ 
Technical R6cup~c Sol ino. rcmarquect 


9-330 IMP SISS91 Solutions, L.L.C •. (Bennett Bov" Ino.) eonditio'na • 


• La demande vise Ill. quanti,hi de 2 724 000 kg de sols contamlnes 
principntemont E!UX dioxines e~ furanes ot au trichloroethyiMe. Ces sols proviennont 
de Pexportateur americain Veolia ES Technical Solutions, Latluun, New York, du 
meme sito (Cflntre de transfert). n est toutofois 6. noter quo los BoIs sont generes 
originele'glent eu site Centerdale Manor Superfund Site, North I'rovid~ce, Rhode 
Island. 


Les information::! diBpOnibles au dossil;JI' indlquent que 109 insfillations de le 
compllgnttt Recuperc Sol de Saint~Ambroise ' pennettent Ie traitement de ees 
contaminants SOllS r~erve des conditions deJA pr6vuCs fl.Wt cortificats d'autoris!.tion, 
et plus specifiquemont des conditions sulyan~es : 


1 - Limiter 10 taux. d'alimenta.tion en dioxin.;s et fur~cs l 0,2 gr8J11ffio par heut'e; 


2 - Limiter Ie taux d'lllimontation en compos~ organochlor~ tota.ux a 'IS 
kilogrammr» par heure. 


Slill, r~D ShCfbrwkc PAt. b\l1'C4\1 3160 
Mont,g,1 <Q\ltl>oo) HIT 11'l9 
In1mec IiUp:l ............... .rnddllMQIO'(.Q"'A 


eOl"lf"~~"_~ ... :"""""""_ 


TtllphOnc : (SI4) 87l .3U6 
T61~pl e\l r: (514) 864·1 ~90 
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, 


:l - Founiir A la. direction. r6Jion.a1e du miniet«c' du O"'eloppement d\ltablc, de 
l'BnviroMcment e:t .des P,8£ca 2 enalyses auppl6me:ntaires avant qpc 10· premier 
1 sao 000 kg .0itreQu chez Recupere Sol. . 


Veui.llez agreer, Mesdames, nos meill~ur8B 5a1~tatlOL15. 


~ .~.~. 
Lucie Baril~Mattbieu 
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1+1 ........ ~ .............. 
NOTICE - NOTIFICATION 1 rr:.~_' ,,~, -'----c~ .. "'"", . 


... notibllon . 


• 'M, '-
-"'''''~''''-' . -~'. ~.",,-~,,~., f OITI'IUIaire 


::;:r ",",0' -""'" .. ci , nstaIaIion ~ au prUW>Io 


!J~ ~~::h~';'; 
, .. 


N¥ne:fNom : Veolia ES T~ Solutions N....:INom: Sennett EnW'onlTlentail R~ Sol nc. 
A61irU5: I AOre»ll : Shlpping SIl. Adel,_ ... : I Adresse du .a. I!'envoi ; Addreu: I AIlreno : R_Mng SileAdd< ... "-,, .. du siIoo ~ . 6Geplion: 


10 Terrniroal Driven IDEM Bennett EnWanmol'ltaln R~ .. Sol ino;. u 
L,lham. New yorltn 2(l.6.1 SolO Cornwall Roadn 8OruoduM~sn 


12110 Oakville , ONU Saint-Ambroise. OCU 
C!ll'\IIda, L6J 7WS Canada. G7P 2N4 


[T.i .... '''''' ... , r' ..... " ....... , ">0' 50 •• " •. , I :~;, ~ , 


1(508) 804-<1809 I ( 508) 804-480 ....... , 
I """'" Steve.GaraaCveoliaes.com SIeve Gan:ia ecotoGiecuperesol.com SoiCld 


r '"~OO r 
~~~~,~. ~ ". '" 


; "' INSTAlLATION AGR££E (DANS lE CAS DES OP~RAnONS 
013.014.011.1'112, R13 OU R\6) 


N_"/N<>m : 


i :''''''1 ranSpOft : , NIA PIN"" ' efenot 10 
'iJ RoadiRO\I!' 


Addreq: I Mdr .. se : C RalllRal NIl",, : I NoM: 


8<mnetl'l app<0M:d ..aIfMlr. Ii$tll ~~~ 
_, ... 1 


R~SlI._ ... ' 
~" ; Allntu. "" -. d<o .... ptjon : 


• other .1/I1orIn(l c.w!Ien u U(J, .1Iach. i ll , 
S'fy. d'.utt •• 1r8MjlOf1.urs agr .... __ el:;~ 0_ . 


C~'d-joWJI 


Tel. No.: I N" "tlt!.· l'uNo. t N" de MIk, : l ..... NO.: / W do 10 IIpne.· ()IR <:ad.: / Code OJR. , , , , 
F _n I....."......, · , ........... . Tel.NO. :/ N'~I". : FuNo.:/""d.~: , , , , 


I' 
, .... .. 


SHIPPING DETAILS DETAILS SUR LES ENVOJS -
.-!J NUMBER Of SHIPMENTS: 


NOMBRE O·ENVOIS: 
-175 ~ PORT Of EJlIT I ENTRY OR CUSTOMS OfFICE(S): 


aUREAU{)(j DE OOUANE OU POIWT DE SORTlEIO·EIIITREE . a AIIad"led I ci-joinI 


~ FIRST AND lAST SHIPMENTS : ~::..IYq9IM~7M vi ~I\p IM(tIO,~J PREMIER fT DERMER EN\IOIS : 


l!J lRANSIr COUNTRY(IES)I ~~N/A L,noth 01 St.Jy: N/A 
PAYS DE TRANSIl o...r., ou lratWl ; a _ I cl-joint 


,~ HAZAAOOUS INFORMATION 'REIIISElGNE~\EN1S DA/llGE ReUX _ ( f ",""""'" b .. ..-.. ___ ". . ..... o."p ::::.:.:..~. . ) 
v.....~r_ •• Ia ___ "'". _ ... .......... ~. 


InIomotion.lll Wlsloll_itic::IoIion COde (M'IC) 
B .... An-onWlorOCCO PadUng / rust:; Gfoup 
Aw. ' Code //vw>e •• IIIH eM TDGRPIN C~n Ou.O~1Y Grwp$ Ifembal~ Code i-I1emJllic>n.IIf""nlill<;allon del d6d18ls (ClIO) 
8Ako OII~. 4 COCIiI OCOE t-IIPdu RTMO ... w "'""'" -" Ql511010//SZlIIC5O<-" 11M 1211A65 1ffY 44.'-11 M H O '" WA 272" 000 ." OVA 


cc 
CUSKlmI Code ID No & DelCtipdon 01 SdLl-7 POP oame. '1uanl I.........:. o.saiplion(lj 01 the ~ p./OI;u$jujlu t.. used 
Code<!e_. W lI"",cl. 01 d's.cripIion ell rAM. 3.7 pop nom. <N/Inl .1 COlIK. Dlscnpd<on(a) du (dea) Plou.-u. OIR mIs ............. 


3825.90.00.00 


''''' 
11. 185\!. 6611\1 TEQIg 010 Thermal Treatmen1 of contaminated soil' 


i2'J El\PORTS OF HAZAROOUS WASTE: Option. coosltl<!tod IrK rotdlJelrlg Of pMsItlog .." Of tile _st, .oil ~ .. ,SOlI I!\e disposal " llappenlng ~ cf C.....t4 
EXPORTAnON DE DECHETS DANGal.EUX; Sot.Jboru: ....-.It~ poot.o" fi<bre ... poo..-~ lis d~ et Ie, .-- pc:...- r ...... don en koo.o ~ 
OVA 


~ STATEMENT Of PERSON SUBMITTING ruE No nCE: In IhI case Of "1 .MpM 0< 1rrc>o<I. I~ conlo"acI(S) ,.r,,1Id 10 in P,.,ig,.ptu; 9(1) 0< 151_) w.....1n forte 
and It lilt _loI Of mal ...... c.>nno1 ~ di'P<lH<! 01 or ,1I<:)'dold in ~ v.\IIllIIt elJ>Ol1 or n..,on I"'mt the eJqlOl"ter Of ~ wiI UIIderUb oo/IemMIve 
~ f'eCIIkId <.ndet!hl ReguIetion' or .... reIurtI the __ Of mI_ tu ,.. ,.,..,. born...tlid"llt ..,. ~O<I ... 8<XUfdance..ilh .. ;H or J$.I~ lie 
caw 01 an ellPOlt. ~ or 1raII$il. ... ~ poky WI _ the ~ l!IeOf"oe<I by 1M R'9"I.1IDN _ \he Intotmalion in ... nDIk:e II ~I __ oorred. 


OECuo.RAT10N PM VAVTEUR DE LANOnFICATION : O.OS Ie CBS <tuno 'xp.orI.IIlion OIId'<ln. ~1ion.lt(lj conInIt(lj ""$6(1) 8\lJl MMU 9f} 011 161) ~st 
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LoureIro Engineering Associates, Inc. 


October 22, 2009 


Rhode Is land Department of Environmental Management 
Office of Waste Management 
235 Promenade Street 
Providence, RI 02908-5767 


Attn: Sean Carney 


RE: EPA Identifica tion Number Error Notification 
Emhart Industries Inc.lCentredalc Manor Restoration Project 
2012·2014 Smith Street, North Providence, Rhode Island 


Dear Mr. Carney: 


During a review of manifest documents executed for hazardous waste shipments from the above 
referenced site, a typographical error was notcd in the temporary generator EPA Identification 
Number for the site. The generator EPA Identification Number for thc site on the manifests was 
noted as "RID00002961 1". The correct generator temporary EPA Identification number for the 
site is RIP000029611. 


The affected shipments were from a single non-bulk shipment of investigation-derived waste on 
June 25. 2009 and 89 bulk remediation waste shipments that occurred between September 10 and 
October 15.2009. A list of affected manifests is attached. Please contact me at 603.423.0025 if 
you have any questions regarding this notification. 


Sincerely, 


LOUREIRO ENGINEERING ASSOCIATES, INC. 
~ 


Jefferson R. Bcrdcen 
Project Scientist 


Attachment 


10 Twin Bridge Aoad, Una 1_A • Merrimack, NH 030::;4 • 603.423.0025 • Fax 603.423.1010 • www.LourelroEngineerinQ.com 


An EmpJoyeo Own ed Company 







ATTACHMENT 


List of Effected Manifests 







Manifest # 


000211160VES 
000384752VES 
000384793VES 
000384794VES 
000384836VES 
000384841VES 
000384842VES 
000384539VES 
000384540VES 
000384541VES 
000384560VES 
000384561VES 
000384559VES 
000384562VES 
000384563VES 
000384564VES 
000384565VES 
000384566VES 
000203002VES 
000203003VES 
000203004VES 
000203005VES 
000384523VES 
000384524VES 
000384550VES 
000384582VES 
000203018VES 
000203019VES 
000203020VES 
000384511VES 
000384512VES 
000384513VES 
000384551 YES 
000384567VES 
000384568VES 
000203001VES 
000384507VES 
000384508VES 
000384509VES 
0003845 lOVES 
000384525VES 
000384526VES 
000384552VES 
000384553VES 
000384505VES 


LIST OF EFFECfED MANIFESTS 
Centredale Manor Restoration Project 


2027-2074 Smith Street 
North Providence, Rhode Island 


Date Shipped Destination Facility Transporter Name 


612512009 Stablex Canada Veolia ES Technical Solutions 
9/t012009 Recuoere Sol, Inc. Ameritech Environmental Services 
9/1012009 Recuoere Sol, Inc. Ameritech Environmental Services 
911012009 Recupcre Sol, Inc. Ameritech Environmental Services 
9/1012009 Recupere Sol, Inc. New En!!land DisoosaI Tech. Inc. 
9/1012009 Recupcre Sol, Inc. New En!!land Disoosal Tech. Inc. 
9110/2009 Recupere Sol Inc. New England DisDOsai Tech. Inc. 
911 112009 Recupere Sol, Inc. TransPOrt Rollex Limited 
9/1112009 Recupcre So l, 1nc. Transoort Rollex Limited 
9/1112009 Recupere Sol, Inc. TransDOrt Rollex Limited 
9/1112009 Recupere Sol, Inc. Ameritech Environmental Services 
9/11/2009 Recupere Sol, Inc. Ameritcch Environmental Services 
911412009 Recuperc Sol, Inc. New England Disposal Tech. Inc. 
9/ 14/2009 Recuoerc Sol, Inc. Ameritech Environmental Services 
911412009 Recuoere Sol, Inc. Ameritech Environmental Services 
911412009 Recuoerc Sol, Inc. Ameritech Environmental Services 
9/1412009 Recupere Sol, Inc. Ameritech Environmental Services 
911412009 Recuperc Sol, Inc. Amcritech Environmental Services 
911512009 Rccuperc: Sol, Inc. Transport Rollex: Limited 
911512009 Recupere Sol, Inc. Transport Rollex: Limited 
9115/2009 Recuoere Sol Inc. Transoort Rollex Limited 
911512009 Recuoere Sol, Inc. TranSDOrt Rollex Limited 
9/1512009 Rccuoere Sol, Inc. Freehold Cartage Inc 
9/1512009 Recuoere Sol, Inc. .Freehold Cartage Inc 
911512009 Recupcre Sol, Inc. New Endand Disposal Tech. Inc. 
911512009 Recupere Sol, Tnc. New England Disposal Tech. Inc. 
9116/2009 Recupcre Sol, Inc. Ameritech Environmental Services 
9116/2009 Recunerc Sol, Inc. Ameritech Environmental Services 
9116/2009 Recupere Sol, Inc. Ameritech Environmental Services 
9/16/2009 Recuoere Sol, Inc. Page Etc.,Tnc 
9/16/2009 Recupere Sol Inc. Page Etc.,lnc 
9/1612009 Recupere Sol, loco Page Etc.,loc 
911612009 Recuoere Sol, Inc. New EIl21and Disoosal Tech. Inc. 
911 6/2009 Recuo·ere Sol, Inc. Amcritcch Environmental Services 
9/1612009 Recupere Sol, Inc. Ameritech Environmental Services 
9/17/2009 Recupere Sol, Inc. TransTX)rt Rollex Limited 
9117/2009 Recupere Sol. Inc. Transport Rollex Limited 
9/1712009 Recupere Sol, Inc. Transport RoUex Limited 
911712009 Recupere Sol, Inc. Transport Rollex: Limited 
9117/2009 Recunere Sol, Inc. TransDort Rollex Limited 
911712009 Recuoere Sol, Inc. Freehold Carta2e Inc 
9/17/2009 Recuoere Sol, Inc. Freehold Cartage Inc 
911 712009 Recupere Sol, Inc. New En,gland Disposal Tech. Inc. 
9117/2009 Recuperc Sol, Inc. New England Disposal Tech. Inc . 
9118/2009 Recupere Sol, Inc. Transport Rollcx Limited 







Manifest # 


000384506VES 
000384514VES 
0003845 1 5VES 
000384516VES 
0003845 1 7VES 
000203183VES 
000203184VES 
000203185VES 
00038450 I YES 
000384502VES 
000384503VES 
000384504VES 
000384527VES 
000384554VES 
000384556VES 
000384557VES 
000355803VES 
000355804VES 
000355814VES 
000203163VES 
000203164VES 
000203165VES 
0002031 80VES 
000203181VES 
000203182VES 
00035580lVES 
000355802VES 
000355811VES 
000355812VES 
0003558J3VES 
000203160VES 
000203161 YES 
000203162VES 
000203 1 77VES 
000203178VES 
000203179VES 
000355809VES 
000355810VES 
000355807VES 
000355808VES 
000203157VES 
000203159VES 
000357677VES 


LIST OF EFFECTED MANIFESTS 
Centredale Manor ReslOration Project 


2027-2074 Smith Street 


North Providence, Rbode Island 


Date Shipped Destination Facility Transporter Name 


9/1812009 Rccuocrc Sol Inc. Transoort Rallcx Limited 
911812009 Recliocre Sol Inc. Pa!!c Etc. Inc 
911812009 Recuvere Sol, Inc. Pal!c Etc., Inc 
911812009 RecuDCre Sol, Inc. Pae.c Etc. Inc 
911812009 Recuoere Sol, Inc. Pa!!c Etc., Inc 
912112009 Recuoere SoI, Inc. Pa!:!c Etc., Inc 
912112009 Recuoere Sol Inc. Palle Etc., Inc 
9/21/2009 Recunere Sol Inc. Palle Etc., Inc 
912112009 Recuoerc Sol Inc. TransDort Rollex Limited 
9121/2009 RecuDcre Sol, Inc . TranSpOrt Rallcx Limited 
9121/2009 Recupere Sol, Inc. Transport Rollcx Limited 
912112009 Recuocrc Sol, Inc. Transport Rallcx Limited 
912112009 Recunerc Sol, Inc. Freehold Cartaee tne 
9121 /2009 Recunere Sol, Inc. New Enl!.land DisDOsai Tech. Inc. 
9/2112009 Recuperc Sol Inc. New England DisDOsal Tech. Inc. 
912112009 RecuDcre Sol Inc. New England Disposal Tech. Inc. 
912212009 Recupere Sol, Inc. Freehold Cartage Inc 
9/2212009 Recupcre Sol, Inc. Freehold Cartage Inc 
912212009 Recupere Sol, Inc. Transport Rollex Limited 
9123/2009 Recuperc Sol, Inc . New England Disposal Tech. Inc. 
9123/2009 Recuoerc Sol, Inc. New England Disposal Tech. Inc. 
912312009 Recuocrc Sol, Inc. New Ena land Disoosal Tech. Inc. 
912312009 ReCUDcre Sol Inc. Paac Etc., Inc 
9123/2009 Rccupere Sol Inc. Pa!.'e Etc., Inc 
912312009 Rccuperc Sol Inc. Page Etc., Inc 
912412009 Recunere Sol Inc. Freehold Cartal!c Inc 
9124/2009 Recunere Sol, Inc. Frcehold Cartal!c Jnc 
912412009 Recuocrc Sol Jnc. TranSDOrt Rollex Limited 
9124/2009 Recuocrc Sol, Inc. TranSPOrt Rollcx Limited 
9124/2009 Recuperc Sol Inc. TranSPOrt Rollex Limited 
912512009 Recupcrc Sol, Inc. New England Disposal Tech. Inc . 
912512009 Recuperc Sol Inc. New England Dis(Xlsai Tech. Inc. 
912512009 Recuperc Sol Inc. New EnRland Disposal Tech. Inc. 
912512009 Recupere Sol Inc. Pa~e Etc., Inc 
912512009 Recunere Sol Inc. Paee Etc., Inc 
912512009 Recuocrc Sol, Inc. Paae Etc. Inc 
9/25/2009 Rccupcrc Sol Jnc. Tran-sPOrt Rollex Limited 
9125/2009 Recupcre Sol Inc. Transport Rollex Limited 
912812009 Recuperc Sol, Inc. Transnort Rollex Limited 
912812009 RecuDcre Sol Inc. Transoort RolIcx Limited 
913012009 Recuoerc Sol, Inc. New Ene.land DisPOsal Tech. Inc. 


913012009 Recuperc Sol, Inc. New England Disposal Tech. Inc. 


1011512009 Rccuperc Sol, Inc. New England Disposal Tech. Inc. 







 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX E 
 


LABORATORY ANALYTICAL REPORT – IMPORTED MATERIAL







LABORATORY REPORT 
Prepared for:


Monday, August 31, 2009


Loureiro Engineering Associates


Steve Murdock


Report Date:


100 Northwest Dr.


Plainville, CT  06062


of


Report No: AEL09R-6053.0


15RP601


Project #
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AEL Lab No. Collect Date
Client Sample 


ID: Sample MatrixSample ID:


VERILL A
NVIRONMENTAL 
ABORATORY, INC.L


E


AEL09005857 8/21/20091116103 Centredale Manor, North Providence, RI Soil


 
 
Page 2 of 17







VERILL A
NVIRONMENTAL 
ABORATORY, INC.L


E
Case Narrative Report


Test QC Type ResultQC Number


The following are QC issues for method number NA and associated batch# NA.


NANA
There are no QC exceptions.


Averill Environmental Laboratory, Inc. 


This report shall not be reproduced except in its entirety.


Page 3 of 3
N:\2009\LEA_CENTRE\AEL09R-6053\AEL09R-6053_0CN.snp
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VERILL A
NVIRONMENTAL 
ABORATORY, INC.L


E


REPORT ON LABORATORY EXAMINATIONS


AEL09R-6053.0Report No:


Soil Sample


Soil


 Sample ID:


Sample Matrix:


Source:


Friday, August 21, 2009
Received Date:


Collect Date:
Friday, August 21, 2009


Collected By: LEA


Centredale Manor, North Providence, RI


AEL09005857AEL Laboratory No.: Client Sample ID: 1116103


Test Result Units: Analysis DateAnalyst


Analysis Method
:


Batch#


SM 2540G


Detection 
LimitDil:


Total Solids, % 93.1 8/26/2009CCAEL09005857 515590.00% 1


6691
8/27/2009


Test Result Units: Analysis DateAnalyst


Analysis Method
:


Batch#


jl Prep Date:
Prep Batch:


Prep By:CT eTPH


Detection 
LimitDil:


eTPH ND 8/31/2009JLAEL09005857 5162737mg/kg Dry Wt 1


6692
8/31/2009


Test Result Units: Analysis DateAnalyst


Analysis Method
:


Batch#


jl Prep Date:
Prep Batch:


Prep By:SW-846 8082A


Detection 
LimitDil:


Aroclor 1016 ND 8/31/2009LWAAEL09005857 516150.86mg/kg Dry Wt 1


Aroclor 1221 ND 8/31/2009LWAAEL09005857 516150.86mg/kg Dry Wt 1


Aroclor 1232 ND 8/31/2009LWAAEL09005857 516150.86mg/kg Dry Wt 1


Aroclor 1242 ND 8/31/2009LWAAEL09005857 516150.86mg/kg Dry Wt 1


Aroclor 1248 ND 8/31/2009LWAAEL09005857 516150.86mg/kg Dry Wt 1


Aroclor 1254 ND 8/31/2009LWAAEL09005857 516150.86mg/kg Dry Wt 1


Aroclor 1260 ND 8/31/2009LWAAEL09005857 516150.86mg/kg Dry Wt 1


Test Result Units: Analysis DateAnalyst


Analysis Method
:


Batch#


SW-846 8260C


Detection 
LimitDil:


Acetone ND 8/27/2009MTKAEL09005857 5160939.4ug/kg Dry Wt 1


Acrylonitrile ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


Benzene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


Bromobenzene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


n-Butylbenzene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


sec-Butylbenzene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


tert-Butylbenzene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


Bromodichloromethane ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


Page 1 of  4
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VERILL A
NVIRONMENTAL 
ABORATORY, INC.L


E


REPORT ON LABORATORY EXAMINATIONS


AEL09R-6053.0Report No:


Test Result Units: Analysis DateAnalyst


Analysis Method
:


Batch#


SW-846 8260C


Detection 
LimitDil:


Bromoform ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


Bromomethane ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


Methyl ethyl ketone ND 8/27/2009MTKAEL09005857 516097.9ug/kg Dry Wt 1


Carbon disulfide ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


Carbon Tetrachloride ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


Chlorobenzene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


Chloroethane ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


Chloroform ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


Chloromethane ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


1,2-Chlorotoluene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


1,4-Chlorotoluene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


Dibromochloromethane ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


1,2-Dibromo-3-chloropropane 
(DBCP)


ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


Ethylene Dibromide (EDB) ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


Dibromomethane ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


1,2-Dichlorobenzene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


1,3-Dichlorobenzene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


1,4-Dichlorobenzene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


trans-1,4-Dichloro-2-butene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


Dichlorodifluoromethane ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


1,1-Dichloroethane ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


1,2-Dichloroethane ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


1,1-Dichloroethylene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


cis-1,2-Dichloroethylene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


trans-1,2-Dichloroethylene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


1,2-Dichloropropane ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


1,3-Dichloropropane ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


2,2-Dichloropropane ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


1,1-Dichloropropylene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


cis-1,3-Dichloropropylene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


trans-1,3-Dichloropropylene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


Ethylbenzene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


Hexachlorobutadiene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


2-Hexanone ND 8/27/2009MTKAEL09005857 516097.9ug/kg Dry Wt 1


Isopropylbenzene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


p-Isopropyltoluene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


Methylene chloride ND 8/27/2009MTKAEL09005857 516097.9ug/kg Dry Wt 1
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VERILL A
NVIRONMENTAL 
ABORATORY, INC.L


E


REPORT ON LABORATORY EXAMINATIONS


AEL09R-6053.0Report No:


Test Result Units: Analysis DateAnalyst


Analysis Method
:


Batch#


SW-846 8260C


Detection 
LimitDil:


Methyl iso-butyl ketone ND 8/27/2009MTKAEL09005857 516097.9ug/kg Dry Wt 1


Methyl tert-butyl ether ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


Naphthalene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


n-Propylbenzene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


Styrene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


1,1,1,2-Tetrachloroethane ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


1,1,2,2-Tetrachloroethane ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


Tetrachloroethylene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


Tetrahydrofuran ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


Toluene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


1,2,3-Trichlorobenzene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


1,2,4-Trichlorobenzene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


1,1,1-Trichloroethane ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


1,1,2-Trichloroethane ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


Trichloroethylene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


Trichlorofluoromethane 7.1 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


1,2,3-Trichloropropane ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


Trichlorotrifluoroethane ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


1,2,4-Trimethylbenzene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


1,3,5-Trimethylbenzene ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


Vinyl chloride ND 8/27/2009MTKAEL09005857 516093.9ug/kg Dry Wt 1


Xylenes (Total) ND 8/27/2009MTKAEL09005857 5160912ug/kg Dry Wt 1
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VERILL A
NVIRONMENTAL 
ABORATORY, INC.L


E


REPORT ON LABORATORY EXAMINATIONS


AEL09R-6053.0Report No:


EXPLANATION OF QUALIFIERS


J Estimated Value: %Difference of daily calibration standard outside control limits.


H Estimated Value: Concentration above calibration range.


ND Nothing Detected above detection Limit


B Qualified due to the presence of compound in the blank.


I Qualified: Internal standard response outside of acceptable limits.


XC Qualified due to coelution.


Qualifier Definition


Averill Environmental Laboratory, Inc. 


(MAP)


R Compounds rejected due to poor surrogate recoveries.
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RX DatelTime 08/28/2009 16:38 203377 9952 
Aug 28. 2009 3:44PM Complete Env. Testing 


80 Lupe. Drive 
Stratford, CT 06615 


August 28, 2009 


Ms. Margaret Perucco 
Averill Environmental Laboratory 
100 Northwest Dr 
Plainville, CT 06062 


P,oject 50881 
Project #: 3411·09 
CET #: 09080496 
Soil: AEL09005857 
Collection Date(s): 8/21/2009 


PREP ANALYSIS; 


Accelerated Solv Ext - Hebicides [EPA 3545] 
,.Client ID . . ,.AEL0900S857·· 


CETID AE18126 
Date Analyzed 8/26/2009 


Accelerated Solvent Ext - Pest [EPA 3545] 
Client 1D AEL09005857 


.. 


CETID AEI8126 
Date Analv.ed 8/27/2009 


ANALYSIS; 


Total Solids [EPA 160.3 mol 
.Client ID AEL09005857 


CETID AE1BI26 
nate Analyzed 8/28/2009 
TObl Solid. 93 


NOTES: 
ND is Not Detected. 


Units: percent 


Connecticut Laboratory Certification PH 0116 
Massachusetts Laboratory Certificilrion M-CT903 


Rhode Island Labotatory Cettilicetion 199 


P.OOl 
No. 2403 P. 1 


Tel: (203) 377·9984 
Fax: (203) 377·9952 


e-mail: cet@c~tIabs.com 
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RX DatelTime 
Aug. 28. 2009 


Project#: 3411-09 
Cet#: 09080496 
Project: 50881 


0812812009 16 :38 203 377 9952 
3:44PM Complete Env. Test ing 


-2-


EPA 8081B Chlorinated Pesticides [EPA 8081B] Units: ug/kg (Dry Wt) 
·ClkntID .. AEL0900585T 


CETID AE18126 
Date Analyzed 8/27/2009 
Dilution I 
A1pha-SHC ND < 54 
Gamma-BHC ND<22 
Heptac:hlor ND<l1 
Aldrin ND<27 
Beta-BHC ND< 54 
Delta-BHC ND<54 
Heptac:hlor Epoxide ND< 17 
Endosulfan I ND< 54 
4,4-DDE ND<22 
Dieldrin ND < 6.0 
Endrin ND<S4 
4,4-DDD ND<33 
Endo,ulfan Il ND<54 
4,4-DDT ND<22 
Endrin Aldehyde ND<54 
4,4-Metho~'Yc:hlot ND<54 
Endosulfan Sulfate ND<54 
Endrin Ketone ND<54 
Chlordane ND<54 
Toxaphene ND <220 
TCMX (Sun 1) 91 
DCB (Sun 2) 87 


EPA 8151A Chlorinated Herbicides IE PA 8151A] Units: ug/kg (Dry Wt) 
ClientID .. 


.. 
AEL09005857 


CETID AEI8126 
Date Analyzed 8/28/2009 
Dilution 1.0 
3,5-Dichlorobenzoic acid ND<54 
4-Nitropbenol ND <269 
Dieamba ND<54 
Dic:hloroprop ND < 269 
2,4-D ND <269 
PCP ND<27 
Silv,", ND <54 
2,4,5-T ND<54 
DinOBCb ND<54 


Notes: 
ND is Nor Detected. 


Complete Environmental TeBring, Inc. 


P.002 
No. 2403 P. 2 


August 28, 2009 
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RX DatelTime 08/28/2009 16:38 203377 9952 
Aug. 28. 2009 3:44PM Complete Env. Test ing 


P,ojeC!#: 3411·09 
Cer#: 09080496 
Project. 50881 


-3-


EPA 8151A Chlorinated Herbicides IE PA 8151A] Units: ug/kg (Dry Wt) 
Client ID' 


2,4.DB 
Picloram 
DCPAA ('\lI') 


Sincerely, 


(] ""\~Ar Da~,tnl 
L:a.bontory Director 


Notes: 
£..i"D is Not Detected, 


. ,AEL090058S7 
ND <538 
ND < 54 
56 


Complete EnvironmenmJ Testing, Inc. 


P.003 
No. 2403 P. 3 


August 28, 2009 
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AVERILL 
ENVIRONMENTAL LABORATORY INC 
100 Northwest Drive 
PlaInville, Connecticut 06062 


PROJECT NAME: 


Tel: 860·747·0676 
CT: 1-800,870-7904 


(' E::VTrz£DA.:'--L MA'~O\L 
REPORT TO: S\t\lC- ",-,--, \ [1...,\:)(:.:>: A 
INVOICE TO: <-Ee JC\ 


ITEM SOURCE CONTAINER 


NUMBER 
SAMPLE NUMBER 


CODe NO. TYPE SIZE 


f 1l1~lo"3 S 3 b tbz-


-, III("\D",, " ~ f. ~auL 


<--- ----......... ..... r---r-


Container Code: P = Plastic E = EPA VIAL C = Cube 


CHAIN-OF-CUSTODY RECORD 


PROJECT LOCATION: 


!VO/L/-i( Df2.D V I D Gi'-> Ck::: /ZI 
Source Codes: W-Well 0- Outfall 
MW = Monitoring WeI! S '" Soil SG = Sludge 
X = Other, Specify 


PRESERV. 
ANALYSIS REQUIRED 


:t=- rc~.., P~:5T/~'l)dHt!:;2PJ/t'DiES tn't+-
( 


, 


.:;: "DCs 8:+-lcoR .'5;>5:5 '7 


......... 
~ 


..... ~. 
'....l/"'jl.. 


~ 
~ 
~ 


G:= Glass A = Amber Glass B - Bacteria Bollie 


N! 50835 


PROJECT NUMBER: 


IQ..Ptol 
RO - Run Off R _ River/Stream B _ Bottom Sediment 
LF = landfill L"" Lake/Ocean T = Treatment Facility 


TRANSFER NUMBER 
COMMENTS & CHECK 


1 2 3 4 


ib I2ftc >--' PILL 


C0L~ ",-en r, ;<;'03<' 


, ............... 


~ 
l"-I'- t:-


"-
Preservative Code: 1=7d F = Filtered N = Nitric Acid (HNO:l) H ~ Hydrochloric Acid (HCI) A = Sodium Hydroxide (NaOH) T = Sodium Thiosulfate S = Sulfuric Acid (H2SO4) 


o = Other, Specify / 


sam~;;JL 
Affiliation 


8h;~ 
Time TRANSFER ITEM TRANSFERS vI!l' ffCEPTEDBY DATE TIME 


tbA-
NUMBER NUMBER RELItiru!ISHFD BY. 


",>6 ~y~ .. --f1l1lJ( ~ /l1.{_« b i" 1 /-:2.. l2' ADDITIONAL tOMMENTS: 
, I '{L 


2 /-2/ '1~0.fp~· 'E:./Udv;. Iq: IzrMJ ~ 
S- J) A-~ -ncrr 3 


I V 


4 







QC REPORT AEL09R-6053.0REPORT #:


ResultTest NameQCNumber
Prep 


Batch #Limit
Analysis


 Date


CT eTPHAnalysis
51627Batch#:


Blanks
Blank eTPH ND 66918/31/2009mg/kg50


Laboratory Control Samples
Control eTPH -50 15061.17 66918/31/2009%


Spike Duplicates
AEL09005857M eTPH -50 15059.94


8.54% RPD
66918/31/2009%


Surrogates
AEL09005857R n-Pentacosane -50 15059.4 8/31/2009%


Spikes
AEL09005857S eTPH -50 15055.03 66918/31/2009%


SW-846 8082AAnalysis
51615Batch#:


Blanks
Blank Aroclor 1248 ND 66928/31/2009mg/kg0.8


Blank Aroclor 1016 ND 66928/31/2009mg/kg0.8


Blank Aroclor 1254 ND 66928/31/2009mg/kg0.8


Blank Aroclor 1260 ND 66928/31/2009mg/kg0.8


Blank Aroclor 1221 ND 66928/31/2009mg/kg0.8


Blank Aroclor 1232 ND 66928/31/2009mg/kg0.8


Blank Aroclor 1242 ND 66928/31/2009mg/kg0.8


Laboratory Control Samples
Control Aroclor 1260 -50 15092.76 66928/31/2009%


Surrogates
AEL09005857R Decachlorobiphenyl -40 14094 8/31/2009%


AEL09005857R Tetrachloro-m-xylene -40 140110 8/31/2009%


BlankR Decachlorobiphenyl -40 140108 8/31/2009%


BlankR Tetrachloro-m-xylene -40 140112 8/31/2009%


SW-846 8260CAnalysis
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ResultTest NameQCNumber
Prep 


Batch #Limit
Analysis


 Date


51609Batch#:
Blanks
Blank 1,2,3-Trichlorobenzene ND 8/27/2009ug/kg5


Blank 1,1,2-Trichloroethane ND 8/27/2009ug/L5


Blank p-Isopropyltoluene ND 8/27/2009ug/kg5


Blank Naphthalene ND 8/27/2009ug/kg5


Blank n-Propylbenzene ND 8/27/2009ug/kg5


Blank Trichloroethylene ND 8/27/2009ug/L5


Blank Methyl iso-butyl ketone ND 8/27/2009ug/kg10


Blank 1,2,4-Trimethylbenzene ND 8/27/2009ug/L5


Blank Trichlorofluoromethane ND 8/27/2009ug/L5


Blank Xylenes (Total) ND 8/27/2009ug/L15


Blank 1,2-Dichlorobenzene ND 8/27/2009ug/kg5


Blank 1,2-Chlorotoluene ND 8/27/2009ug/kg5


Blank 1,1,2,2-Tetrachloroethane ND 8/27/2009ug/kg5


Blank 1,2-Dichloroethane ND 8/27/2009ug/kg5


Blank Bromoform ND 8/27/2009ug/kg5


Blank Dibromomethane ND 8/27/2009ug/kg5


Blank trans-1,3-Dichloropropylene ND 8/27/2009ug/kg5


Blank Vinyl chloride ND 8/27/2009ug/L5


Blank Toluene ND 8/27/2009ug/kg5


Blank Tetrahydrofuran ND 8/27/2009ug/kg5


Blank trans-1,4-Dichloro-2-butene ND 8/27/2009ug/kg5


Blank Trichlorotrifluoroethane ND 8/27/2009ug/L5


Blank Tetrachloroethylene ND 8/27/2009ug/kg5


Blank 1,1-Dichloroethane ND 8/27/2009ug/kg5


Blank 1,1,1,2-Tetrachloroethane ND 8/27/2009ug/kg5


Blank 1,1-Dichloroethylene ND 8/27/2009ug/kg5


Blank trans-1,2-Dichloroethylene ND 8/27/2009ug/kg5


Blank Styrene ND 8/27/2009ug/kg5


Blank sec-Butylbenzene ND 8/27/2009ug/kg5


Blank tert-Butylbenzene ND 8/27/2009ug/kg5


Blank 1,2-Dibromo-3-chloropropane 
(DBCP)


ND 8/27/2009ug/kg5


Blank 2-Hexanone ND 8/27/2009ug/kg10


Blank 1,2,3-Trichloropropane ND 8/27/2009ug/L5


Blank Methyl ethyl ketone ND 8/27/2009ug/kg10
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ResultTest NameQCNumber
Prep 


Batch #Limit
Analysis


 Date


Blank Methylene chloride ND 8/27/2009ug/kg10


Blank Hexachlorobutadiene ND 8/27/2009ug/kg5


Blank Ethylbenzene ND 8/27/2009ug/kg5


Blank Ethylene Dibromide (EDB) ND 8/27/2009ug/kg5


Blank Acetone ND 8/27/2009ug/kg50


Blank cis-1,2-Dichloroethylene ND 8/27/2009ug/kg5


Blank 1,4-Chlorotoluene ND 8/27/2009ug/kg5


Blank Methyl tert-butyl ether ND 8/27/2009ug/kg5


Blank Isopropylbenzene ND 8/27/2009ug/kg5


Blank Carbon disulfide ND 8/27/2009ug/kg5


Blank Chloromethane ND 8/27/2009ug/kg5


Blank Chloroethane ND 8/27/2009ug/kg5


Blank Chlorobenzene ND 8/27/2009ug/kg5


Blank Chloroform ND 8/27/2009ug/kg5


Blank Dichlorodifluoromethane ND 8/27/2009ug/kg5


Blank Acrylonitrile ND 8/27/2009ug/kg5


Blank 1,1-Dichloropropylene ND 8/27/2009ug/kg5


Blank 1,2-Dichloropropane ND 8/27/2009ug/kg5


Blank n-Butylbenzene ND 8/27/2009ug/kg5


Blank Bromomethane ND 8/27/2009ug/kg5


Blank Bromobenzene ND 8/27/2009ug/kg5


Blank Dibromochloromethane ND 8/27/2009ug/kg5


Blank Bromodichloromethane ND 8/27/2009ug/kg5


Blank 1,1,1-Trichloroethane ND 8/27/2009ug/kg5


Blank cis-1,3-Dichloropropylene ND 8/27/2009ug/kg5


Blank 2,2-Dichloropropane ND 8/27/2009ug/kg5


Blank Carbon Tetrachloride ND 8/27/2009ug/kg5


Blank 1,4-Dichlorobenzene ND 8/27/2009ug/kg5


Blank 1,3,5-Trimethylbenzene ND 8/27/2009ug/L5


Blank 1,3-Dichloropropane ND 8/27/2009ug/kg5


Blank 1,3-Dichlorobenzene ND 8/27/2009ug/kg5


Blank 1,2,4-Trichlorobenzene ND 8/27/2009ug/kg5


Blank Benzene ND 8/27/2009ug/kg5


Laboratory Control Samples
LCS Bromodichloromethane -70 13095.87 8/27/2009%


LCS Acrylonitrile -70 130111.91 8/27/2009%


LCS Carbon disulfide -70 130105.55 8/27/2009%
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ResultTest NameQCNumber
Prep 


Batch #Limit
Analysis


 Date


LCS cis-1,2-Dichloroethylene -70 130106.9 8/27/2009%


LCS 1,4-Chlorotoluene -70 130110.02 8/27/2009%


LCS Hexachlorobutadiene -70 13075.81 8/27/2009%


LCS 1,3-Dichloropropane -70 13094.89 8/27/2009%


LCS Trichloroethylene -70 130102.21 8/27/2009%


LCS 2-Hexanone -70 13092.26 8/27/2009%


LCS 2,2-Dichloropropane -70 13092.09 8/27/2009%


LCS Bromoform -70 13095.34 8/27/2009%


LCS 1,3-Dichlorobenzene -70 130105.29 8/27/2009%


LCS Ethylbenzene -70 13098.93 8/27/2009%


LCS trans-1,3-Dichloropropylene -70 13095.36 8/27/2009%


LCS Dichlorodifluoromethane -70 130103.41 8/27/2009%


LCS Benzene -70 13095.8 8/27/2009%


LCS 1,2-Dibromo-3-chloropropane 
(DBCP)


-70 13088.11 8/27/2009%


LCS 1,2,4-Trichlorobenzene -70 13081.63 8/27/2009%


LCS Styrene -70 130108.26 8/27/2009%


LCS 1,2,3-Trichloropropane -70 130104.7 8/27/2009%


LCS 1,2,3-Trichlorobenzene -70 13083.57 8/27/2009%


LCS 1,2-Dichloropropane -70 13098.6 8/27/2009%


LCS Naphthalene -70 13098.18 8/27/2009%


LCS trans-1,4-Dichloro-2-butene -70 13086.43 8/27/2009%


LCS 1,3,5-Trimethylbenzene -70 130102.06 8/27/2009%


LCS trans-1,2-Dichloroethylene -70 130103.11 8/27/2009%


LCS Dibromomethane -70 13095.77 8/27/2009%


LCS sec-Butylbenzene -70 130108.35 8/27/2009%


LCS Methylene chloride -70 130108.32 8/27/2009%


LCS p-Isopropyltoluene -70 13095.99 8/27/2009%


LCS Tetrahydrofuran -70 13091.62 8/27/2009%


LCS n-Propylbenzene -70 130104.3 8/27/2009%


LCS Acetone -70 13097.1 8/27/2009%


LCS 1,2,4-Trimethylbenzene -70 130102.06 8/27/2009%


LCS Xylenes (Total) -70 13098.94 8/27/2009%


LCS 1,1,2,2-Tetrachloroethane -70 13097.3 8/27/2009%


LCS 1,1,2-Trichloroethane -70 13096.57 8/27/2009%


LCS Isopropylbenzene -70 130102.06 8/27/2009%


LCS Trichlorofluoromethane -70 13095.06 8/27/2009%
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ResultTest NameQCNumber
Prep 


Batch #Limit
Analysis


 Date


LCS Ethylene Dibromide (EDB) -70 13093.6 8/27/2009%


LCS 1,2-Chlorotoluene -70 130107.55 8/27/2009%


LCS 1,1-Dichloroethane -70 130103.51 8/27/2009%


LCS 1,1,1,2-Tetrachloroethane -70 13099.51 8/27/2009%


LCS Vinyl chloride -70 130113.43 8/27/2009%


LCS Toluene -70 130101.93 8/27/2009%


LCS 1,1,1-Trichloroethane -70 13096.38 8/27/2009%


LCS 1,4-Dichlorobenzene -70 13094.26 8/27/2009%


LCS Bromomethane -70 13092.04 8/27/2009%


LCS Bromobenzene -70 130104.11 8/27/2009%


LCS tert-Butylbenzene -70 130104.45 8/27/2009%


LCS n-Butylbenzene -70 13094.92 8/27/2009%


LCS Chlorobenzene -70 130100.18 8/27/2009%


LCS 1,1-Dichloropropylene -70 130101.44 8/27/2009%


LCS Chloroethane -70 13094.33 8/27/2009%


LCS 1,2-Dichloroethane -70 13095.18 8/27/2009%


LCS Chloromethane -70 130117.17 8/27/2009%


LCS Chloroform -70 130102.14 8/27/2009%


LCS Dibromochloromethane -70 13091.38 8/27/2009%


LCS Carbon Tetrachloride -70 13093.39 8/27/2009%


LCS Methyl tert-butyl ether -70 13096.67 8/27/2009%


LCS Methyl iso-butyl ketone -70 130101.35 8/27/2009%


LCS Methyl ethyl ketone -70 13097.31 8/27/2009%


LCS Tetrachloroethylene -70 13096.8 8/27/2009%


LCS 1,1-Dichloroethylene -70 13097.92 8/27/2009%


LCS 1,2-Dichlorobenzene -70 13096.71 8/27/2009%


LCS cis-1,3-Dichloropropylene -70 13095.36 8/27/2009%


Surrogates
AEL09005857R 4-Bromofluorobenzene -70 13091.84 8/27/2009%


AEL09005857R Toluene-d8 -70 13083.4 8/27/2009%


AEL09005857R Dibromofluoromethane -70 130104.44 8/27/2009%


BlankR Dibromofluoromethane -70 130106.76 8/27/2009%


BlankR 4-Bromofluorobenzene -70 13090.76 8/27/2009%


BlankR Toluene-d8 -70 13086.24 8/27/2009%


LCSR 4-Bromofluorobenzene -70 130101.76 8/27/2009%


LCSR Dibromofluoromethane -70 130103.92 8/27/2009%


LCSR Toluene-d8 -70 130103.68 8/27/2009%
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Client Project#: 15RP601


Loureiro Engineering AssociatesClient:


Sample Number, Analysis Batch and Prep Batch Association
AEL09R-6053.0REPORT #: #ErrorLatest Revision Date:


Report Date: 8/31/2009


Analysis Method: CT eTPH


Lab# Analysis Batch # Prep Batch#Client ID#


51627 6691AEL09005857 1116103


Analysis Method: SM 2540G


Lab# Analysis Batch # Prep Batch#Client ID#


51559AEL09005857 1116103


Analysis Method: SW-846 8082A


Lab# Analysis Batch # Prep Batch#Client ID#


51615 6692AEL09005857 1116103


Analysis Method: SW-846 8260C


Lab# Analysis Batch # Prep Batch#Client ID#


51609AEL09005857 1116103


N:\2009\LEA_CENTRE\AEL09R-6053\AEL09R-6053_0QCBatch.snp
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SolidSample Matrix:


Friday, September 04, 2009Report Date:


REPORT ON LABORATORY EXAMINATIONS
Loureiro Engineering AssociatesTo Client:
100 Northwest Dr.
Plainville, CT  06062


Centredale Manor, North Providence, RISource:


15RP601Project#:


 
LEACollected By:


AVERILL ENVIRONMENTAL LABORATORY, INC.
CT Laboratory ID No. PH-0513
MA Laboratory ID No. M-CT0513
NY Laboratory ID No. 11599


100 Northwest Drive, Plainville, Connecticut 06062
(860) 747-0676 Fax: (860) 747-9264 CT ONLY 1-(800) 870-7904
Lawton S. Averill - Director Alan G. Jacobs - Co-Director


NH Laboratory ID No. 2506
ME Laboratory ID No. CT029
EPA Laboratory ID No. CT00029


AEL09R-6106.0Report No:


AEL09005924AEL Lab#:
Received Date:


Soil sample Sample ID: 8/25/2009Collect Date:


8/25/2009
Client Sample ID#: 1116104


Test Result Units Analysis DateAnalyst Analysis Method
Total Solids, % 91.2 % 8/26/2009CC SM 2540G
eTPH 38 mg/kg Dry Wt 8/31/2009< JL CT eTPH
Aroclor 1016 0.88 mg/kg Dry Wt 8/31/2009< LWA SW-846 8082A
Aroclor 1221 0.88 mg/kg Dry Wt 8/31/2009< LWA SW-846 8082A
Aroclor 1232 0.88 mg/kg Dry Wt 8/31/2009< LWA SW-846 8082A
Aroclor 1242 0.88 mg/kg Dry Wt 8/31/2009< LWA SW-846 8082A
Aroclor 1248 0.88 mg/kg Dry Wt 8/31/2009< LWA SW-846 8082A
Aroclor 1254 0.88 mg/kg Dry Wt 8/31/2009< LWA SW-846 8082A
Aroclor 1260 0.88 mg/kg Dry Wt 8/31/2009< LWA SW-846 8082A
Acetone 93.8 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Acrylonitrile 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Benzene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Bromobenzene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
n-Butylbenzene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
sec-Butylbenzene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
tert-Butylbenzene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Bromodichloromethane 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Bromoform 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Bromomethane 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Methyl ethyl ketone 19 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Carbon disulfide 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Carbon Tetrachloride 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Chlorobenzene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Chloroethane 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Chloroform 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Chloromethane 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
1,2-Chlorotoluene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
1,4-Chlorotoluene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Dibromochloromethane 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
1,2-Dibromo-3-chloropropane (DBCP) 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Ethylene Dibromide (EDB) 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Dibromomethane 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
1,2-Dichlorobenzene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C


Laboratory Director
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VERILL A
NVIRONMENTAL 
ABORATORY, INC.L


E


AEL09005924AEL Lab#:
Received Date:


Soil sample Sample ID: 8/25/2009Collect Date:


8/25/2009
Client Sample ID#: 1116104


Test Result Units Analysis DateAnalyst Analysis Method
1,3-Dichlorobenzene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
1,4-Dichlorobenzene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
trans-1,4-Dichloro-2-butene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Dichlorodifluoromethane 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
1,1-Dichloroethane 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
1,2-Dichloroethane 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
1,1-Dichloroethylene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
cis-1,2-Dichloroethylene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
trans-1,2-Dichloroethylene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
1,2-Dichloropropane 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
1,3-Dichloropropane 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
2,2-Dichloropropane 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
1,1-Dichloropropylene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
cis-1,3-Dichloropropylene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
trans-1,3-Dichloropropylene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Ethylbenzene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Hexachlorobutadiene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
2-Hexanone 19 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Isopropylbenzene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
p-Isopropyltoluene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Methylene chloride 19 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Methyl iso-butyl ketone 19 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Methyl tert-butyl ether 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Naphthalene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
n-Propylbenzene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Styrene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
1,1,1,2-Tetrachloroethane 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
1,1,2,2-Tetrachloroethane 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Tetrachloroethylene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Tetrahydrofuran 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Toluene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
1,2,3-Trichlorobenzene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
1,2,4-Trichlorobenzene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
1,1,1-Trichloroethane 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
1,1,2-Trichloroethane 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Trichloroethylene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Trichlorofluoromethane 16.5 ug/kg Dry Wt 8/27/2009MTK SW-846 8260C
1,2,3-Trichloropropane 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Trichlorotrifluoroethane 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
1,2,4-Trimethylbenzene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
1,3,5-Trimethylbenzene 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Vinyl chloride 9.4 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C
Xylenes (Total) 28 ug/kg Dry Wt 8/27/2009< MTK SW-846 8260C


Laboratory Director
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AEL09005924AEL Lab#:
Received Date:


Soil sample Sample ID: 8/25/2009Collect Date:


8/25/2009
Client Sample ID#: 1116104


Test Result Units Analysis DateAnalyst Analysis Method


Laboratory Director
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RX DatelTime 09/03/2009 17:33 203 377 9952 
Sep. 3. 2009 4:40PM Complete Env. Testing 


80 Lupes Drive 
Stratford, CT 06615 


September 3, 2009 


Ma. Margaret Peruccio 
Averill Environmental La.boratory 
100 Northwe,t Dr 
Plainville, CT 06062 


Project: 5090B 
Project #: 8457 
CET #: 09090003 
Soil: AEL09005924 
Collection Date(s): B/31/2009: 


PREP ANALYSIS; 


Accelerated Solv Ext - Hebicides [EPA 3545] , 
Client ill AEL09005924 


CETID AE18733 
Date Analyzed 9/2/2009 


Accelerated Solvent Ext - Pest [EPA 3545] 
Client ill AEL09005924 


CETID AE18733 
Date Analyzed 9/2/2009 


ANALYSIS; 


Total Solids [EPA 160.3 mol U 
Client lD AEL09005924 


CETlD AE18733 
Date Analyzed 9/3/2009 
Total Solids 89 


NOTES: 
ND is Not Detected. 


nits: percent 


Connecncut Laboratory Certification PH 0116 
Massachusetrs Laboratory Certificanon M-CT903 


Rhode Island Laboratory Certification 199 


P.001 
No. 2588 P 1/4 


Tel: (203) 377-9984 
FIIX: (203) 377-9952 


e-mail: cet@cedsb"com 







RX DatelTime 0910312009 17:33 203377 9952 
Sep. 3. 2009 4:40PM Complete Env. Testing No. 2588 P. 2/4 


P,oject#: 8457 
Cet#: 09090003 
PIoject: 50908 


-2- September 3, 2009 


EPA 80S1B Chlorinated Pesticides [EPA 8081B] Units: ug/kg (Dry Wt) 
Client ID AEL09005924 


CETID AE18733 
Dat. Analyzed 9/3/2009 
Dilution I 
Alpha-BHC ND< 57 
Gamm.·BHC ND <23 
Heptachlor ND < 12 
Aldrin ND<29 
Beta-BHC ND<57 
D.lt.·BHC ND< 57 
Heptachlor Epoxide ND<17 
Endo.ulfan I ND<57 
4,4·DDE ND<23 
Dieldrin ND < 6.0 
Endrin NO<57 
4,4.DDD ND<34 
Endo.ulfan II NO<57 
4,4-DDT ND<23 
Endrin Aldehyde ND <57 
4,4·Methoxychlor NO<57 
Endosulfao Sulfate ND < 57 
Endrin Ketone ND < 57 
ChlordBlle ND <57 
Tox.phene ND < 230 
TCMX (Surr 1) 93.6 
DCB (SUIt 2) 62 


EPA 8151A Chlorinated Herbicides [E PA 8151A] Units: ug/kg (Dry Wt) 
Client ID AEL09005924 


CETID AEI8733 
Date Anal)'%ed 9/3/2009 
Dilution 1.0 
3,5.DiehloIobenzoic .cid NO<57 
4-Nitraphenol NO < 281 
Dieamba ND< 57 
Dichloroprop ND < 281 
2,4.D NO < 281 
PCP ND<29 
Silvex ND< 57 
2,4,5-T ND<57 
Dinoseb ND<57 
2,4-DB ND < 562 


Picloram ND<57 
DCPAA ('UrI) 67 


Sincerely, 


\'k D.utJ~iar-
Laboratory Director 


Notes; 
ND is Not Detected. 


Complete Environmental Testingl Inc. 
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AVERILL 
ENVIRONMENTAL LABORATORY INC 
100 Northwest Drive 
PlalnvJlle, Connecticut 06062 


NAME: 


Tel: 860-747-0676 
CT- l-aOO-870-7904 


0?-'-rD~\;A.1 ~_ lA-I"" /l 


50833 
CHAIN-OF-CUSTODY RECORD 


m;:r-unIIU: ::> l--f;- JF I'AJi.-,V..tZ,.J)<J/ # Source Codes: W_WeJl O_Outfall AD-RunOff R_River/Stream B Bottom Sediment 
~":;;::"<n::::;'~c:-:,. T::--n., ---"-:;/~ .L~':=;: ,.::.Ji .E_-1WL0~JL''=:'f,:6= _______ -! MW::: Monitoring Well S ::: Soil SG ::: Sludge LF = landfill L::: Lake/Ocean T = Treatment Facility 


.. ~ y\J, ........ ,'-'. ( ___ -c;;;.-- rv X - Other, Soecffv 


ITEM 
SAMPLE NUMBER 


SOURCE 
NUMBER CODE 110. TYPE SIZE ,'RESERV. ANALYSIS REQUIRED 


J 'II I blo't k I~ " d,~ ;r: 
, 


') \ \ l ~r{),-/ .5 12 0:... f.-c :J;:. .. 


1'------. 


Conlainer Code: P :::: Plastic E "" EPA VIAL C :::: Cube G = Glass A = Amber Glass B :::: Bacteria BolUe 
Preservative Code: 
o Other, SDecifv 


I ::: Iced F; Filtered N ::: Nitric Acid (HNOJ ) H - Hydrochloric Acid (He I) R = Sodium Hydroxide (NaOH) 


~~/ 
Affiliation 


8XAcft 
Time ITEM 


U/llt 
NUMBER 


! lld7D 
1 .~ 1.-


HUU' , 'U"HL { 


2 I~ ::J-


5 DV'\'\ '\hl 3 
v 


4 


COMMENTS 


T = Sodium Thiosulfate 


/ ACCEPTED BY /J DATE TIME 


,q(" w .If' --«t' 
J Fr,~ , 


, I 







 
 
 
 
 
 
 
 
 
 
 


APPENDIX F 
 


HDPE LINER CERTIFICATE AND TESTING RESULTS
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IV"{ h P'",:,Juce>?/ , 


EXTRUSION WEWER FUSION WI TEST 
WEDGE- j SPEED MODE 


TEMP 1FT/MIN 


TEST RESULTS IN LBS liN 
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SEAM SEAMER MACHINE SEAM 
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DRAINAGE LAYER CERTIFICATE







it=lil&t:r ~ .. m 
4800 East Monument Street 
Baltimore. Maryland 21205 
Office: 41()'S22-7000 Order Una: (BOO) 35&-8495 
Fax: 410-522-7015 Waste Mgt (BOO) Us.GRIOS 


QUALITY CONTROL SUMMARY 
Tenax TenD rain 370-2W Geocomposite 


Date: May 6, 2008 


Batch #1- FINAL 


Project: Dominion Energy 


Performance In 
Plastic Technologr'" 
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SECTION ONE 


i i=? if .. )J ~ c.,,,"", 
4800 east MOnUTl9nt St:'"9S1 
Baltimore, Maryland 2' 205 
Office" 410-522·7000 Order Lmfl (800, J56.8495 
;:ax: 410-522-7015 Waste Mgt" 1800i Us.G=lJDS 


PRODUCT SPECIFICATION 


ParformS,.,C3 J, 
~ utfc TQ-;,nOi:>gr-







product 
specifications 


TEND RAIN 370-2 Double-Sided Geocomposite Dominion Energy LF, Mass. 


The drainage geocomposile is comprised of a tri-axial geonet structure with thermally bonded nonwoven geotextiles on 
both sides. The product is capable of providing high transmissivity in a soil environment under both low and high loads 
and will have properties conform ing to the values and lest methods listed below 


PROPERTY TEST METHODS UNITS VALUE QUALIFIER 
TEST 


FREQUENCY 
Resin 


• Density ASTM 0 1505 g/cm2 0.94 MAV 101 


• Mell Flow Index ASTM 0 1238 g/10min 1.0 MAX 101 


Geonat Coro 1 


Structure Tn-axial 


• Thickness] ASTM 0 5199 mil (mm) 240 (6.1) MAV 50,000 sf 


• Carbon Black ASTM 0 4218 % 2·3 range 50,000 sf 


• Compression Strength @ Yield ASTM 0 1621 (t~) kP_ (;26) 870 
MAV 


Geotextlte' 


• SeNiceabili ly Class AASHTD M·288 Class 2 


• u.v. Resistance (500 hrs) ASTM 0 4355 % 70 Per formula 


• Grab Tensile ASTM 0 4632 lb. (N) 160 (712) MARV 100,000 sf 


• MD Grab Elongation ASTM 0 4632 % 50 MARV 100,000 sf 


• Puncture Resistance ASTM 0 4833 lb. (N) 85 (378) MARV 100,000 sf 


• Tear Strength ASTM 0 4533 Ibs (N) 60 (267) MARV 100,000 sf 


'ADS ASTM 0 4751 US Sieve (mm) 70 (0.21) MaxARV 500,000 sf 


• Permittivity ASTM 0 4491 sec-I 1.1 MARV 500,000 sf 


Geocomposite 


• Peel Adheslon4 
- MO ASTM 0 7005 Ib/in (g/in) 1 (454) MAV 100,000 sf 


• Roll Sizes 12.5 ft X 200 ft (3.8 m X 61 m) 


Hydraulic Behavior of Geocomposito 


'Transmissiv~'r . MO (m Isec) ASTM 0 4716 417 psf 
MAV 200,000 sf 


~[adililnll!..Qii!d GRI· GC8 {20 kPal 


0.1 3.2 '10-3 


QUALln:R: MARV - Minimum Average Roll Value MAX - Maximum va lue MAV - Minimum Avel'llge Value MaxA RV - Maximum aWfllge roll value 


NOTES: 
I. Gootexti1e and goonet prop<:nics li sted aT\.' prior 10 lamination. 
2. Cn.:cp ROOl.IClion I'actor iii based on ]0.000 hour test du ration and extrapolated to 30 years, undcr the eom:sJ1'Ol1ding eomprt'Ssive load and lempc!""llure .. 
J. Thickness tneasurtxi hy manufactuT\.'f pt.,. ASTM 05199 with a 2.22 in. d;amcl~" presser foot and 2.9 psi Pf(.'SSUT\.' 
4. Pccl adh~'Sion is tested by lhe manufacturer pcr AST M 1)7005. 11lc g~'Otcxti1e bonded 10 cith~T ~idc of thc IIconet is pulled apart at a pt.'Clinlll'llle of 12 in/min. 


for It ICOISI 4 inches of pt.·ding distance. The five saIHpk'S aT\.' eut evenly distribull'(\ along the roll width with a I-foot margm from both edges of the roll. 
5. G~'OCOfI1posi le tr.mslIlissivity measured by manufacturer per ASTM 1)4716 with testing boundary oondi lions as follows: steel plate 1 Ottawa $and 1 


goocompositc 160 mil IIDI'E geomembrane 1 stc:c:1 plate. with the stronger side of tile goocomposile facing the son boundary condition as mdicl tcd with top 
(sod) Ibollorn (liner) label 011 the rolls. DIgital indieator of hydraulie gradient is required during the U"allsmissivity measurement at low gradienl.'l. 







SECTION TWO 


i i=l i 1·1:. ~ C,,",,,,," 
4800 t:.ast Mo:"",ument Street 
aa~timo:-e , M ary and 21205 
Office 410-522·7000 Order line (SOO, 3.5&-B495 
Fax: ';10-522·7tl1S Waste Mgt rSOOi Us-Gi=lIJS 


GEONET REPORT AND MQC 


.O&rforms"?c~ '" 
:;_~tr:]c Te:,'lnol:>gt'" 







Gconct MQC Test Results 


I'rodllct TD 3 


I'rlljcd Dominion Energy 


BllCh " I 


Uimcnsions ]J';o; 1840' 


Testing Lab Tenax 


(;eon('( Roll Ihtr Te!ltl'd Thkknl'5s Rtliin Density Cl rbon Black Resin !'on'l Tensile Strength 
ASTM 1>5199-98 ASTM 01 505 ASTI\11>42 18-9' AST I\1 D 12.38-00 ASTM 1)4595 


(mill) (gfcmJ) (%) (gfIOm) (Ibln) 


0800039 5f212008 302 0,943 2.22 0.052 107O 


0800041 5/2/2008 301 0.948 2.28 o.on 1082 


0800043 51212008 311 0 .944 2.30 0.052 1098 


0800045 51212008 306 0.947 2.16 0 ,052 987 


Average 305 0,946 2,24 0.052 1059 


Standard I)ev. 4 0.002 0.06 0.000 " Sp«ifkltions 240 0.940 2.00 < I 


Tested by '----~ ," 51612008 


Checked by Date 5/612008 


Tuesday. May OIl. 2008 Page 1 ofl 
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3a,!imore, Ma;y.ano 2' 205 
Office' 410.522-7000 Drtle! Line (800) 355-S495 
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SECTION THREE 


GEOTEXTILE REPORT AND MQC 
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2010045516 651C 2171111 7.1 82 230 217 65 93 109 377 96 105 0.21 2.24 0.4 13 165.1 567 


2010045518 651C 2171111 7.1 82 230 217 65 93 109 377 96 105 0.21 2.24 0.413 165.1 567 
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Tenax Corporation 


Tracebility, Peel and Transmissivity report 
PRODUCT : T~~ll()'2 


JOB: Dconnoon E'*t/Y 
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APPENDIX H 
 


SIEVE ANALYSIS – BANK RUN GRAVEL & PROCESS STONE 







Soil Gradation Report 
Accurau infonmuion you call rely Oil, 


GRADATION C-136; WET WASH C-11 7 


PROJECT, CENTREDALEMUCNOR PROJECT NO., 9271 


CLfENT, LOURE[RO ENGINEERING ASSOCfA TES, INC. REPORT NO., 006 


LAB NO., 26349 DATE, 10/21 /09 


USE, PARKING LOT SUBBASE SAMPLED BY, M. MCNULTY 


SPEC A: NlA SOURCE, PATRIOT 


GRADATION RESULTS 


SIEVE # % PASS SPEC A 


37.5 mm (1-112" ) 100 


25 mm (I ") 94 


19 mrn (3/4") 88 


12.5 mm (112") 79 


6.3 mm (1 /4") 68 


4.75 mm (#4) 64 


2.0mm (#10) 53 


425 }lm (#40) 38 


ISO '"" (#100) 25 


75,"" (#200) 20 


COMPLIED WITH: SPEC A: N/A 


.. . AS PER GRADATION ABOVE 


SorL DESCRIPTION, DARK OLrvElBROWN SAND AND GRAVEL; SOME FINES 
MATERIAL CONT AlNS METAL 


REV1EWEDBY'~ tVa /.-./-., 
pC: Steve Murd ~reiro Engineering Associates, Inc. 
kb 


Independent Materials Testing Laboratories, Inc. T S('O.747.I()OO mai!@imdct.CQ1lI 
57 N. Washington St .. I~O. ijox 745, 1'l:i.inviJle, CT 06062 F 860.747.6455 www.imticl.c()m 


Tat rq><>rLI rn"r 1101 Ix rrproduct<1 =pt in full ... illl 
"rrruv.J uf IM'I1. All mult. rtl.,. t" th. ilOnl> ,""cd. 
T,,", "'rum InUl' ]}u, Ix used by d;.", no dum porod, ... , 
mdon:mcm by NVlAl' 01 my "Il"""Yof tho US G".,,"' ..... ",. 







BASE AND SUB BASE GRADATION ANALYSIS 


I GRAVEL BORROW II ,. ,. CRUSHED STONE 


BANK RUN, PROCESSED, GRAVEL RECLAIMED PROCESSED MTL CRUSHED GRAVEL 


5 


I 
E 
V 
E 


3 


2 112 


2 


1 1/2 


1 114 


1 


3/4 


112 


'/4 
4 


8 


40 


100 


200 


PAN 


RET %R %P SPEC RET %R %P SPEC RET %R 'k P 
SPEC 


% PASS % PASS '4 PASS 


100 100 


100 100 


68 50·75 


25-45 


14 !S-'2.0 


9 'Z -\"4 


DATE; ' 0-111>-0'[ TECH; RC SAMPlE SIZE; 42 # 


SOURCE; MSSC CLIENT: LEA. Steve murdock, Brook Village, N. P 


NOTES; Conforms to submitted spec 


SIGMA TESTING LABORATORY - 618 GREENVillE RD, NO. SMITHFIELD, RI 02896 
Phone 401 ·453·1110 - Fax 401 ·767·2070 







 
 
 
 
 
 
 
 
 
 
 


APPENDIX I 
 


PROCESS STONE COMPACTION TESTING RESULTS 
 







Soil Compaction Report 


Client: 


Project: 


Subject: 


Inspector: 


Loureiro Engineering Associates, Inc. 


Centredale Manor 


Field Density Determinations 
ASTM D2922 & D3017 


Matt McNulty 


Material Description: OlivelBrown Sand & Gravel 


Parking Lot Subbase Area Represented: 


Test 


No. 


2 


3 


4 


Location 


See Drawing 


See Drawing 


See Drawing 


See 


Elevation 


Subbase Grade 


Subbase Grade 


Subbase Grade 


Subbase Grade 


Project No.: 9271 


Report No.: 007 


Date: 10/15/09 


Page: 10f2 


Equipment: MC-3 


Standard Count N/A 


Test Mode/Depth: MD/8" 


Proctor Value: 135.6 


0/0 Wet Unit Dry Unit % 
Moist. wt. Wt. Compo 


6.3 141.9 133.5 98.4 


6.4 141.7 133.2 98.2 


6.9 137.3 128.5 94.7 


7.5 137.0 127.5 94.0 


The writer did not witness placement or compaction of material. A sample was taken of the in-place material 
for proctor and gradation analysis. Steve Murdock was made aware that results will be adjusted upon 
completion of lab analysis. Area tested was firm and stable. Material had significant resistance when driving 
test pin. 


pc: Steve Murdock, Loureiro Engineering Associates, Inc. 
J.tlljeDl!!mdent M::lItpri::lll!le1l'eli1~i~·1lIs~lrmi~·~~!i~~_ claiIflnJR¥tl~t?e1irliof~[(foont b)f*d'i'l@il?rffi~)tOOfflcy of~ t;~~v~qUh be reproduced except in filiI wirh 


860.747.6455 www.imtlct.com approval ofIMTL. All results relate to the items tested. 
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Centredale Manor 
Project No: 9271 
October 15, 2009 


Report No: 007 
Page: 2of2 





		Drawings combined.pdf

		15RP901-FILL-AS-BUILT-02-02-10 D 1-1.pdf

		15RP901-FILL-AS-BUILT-02-02-10 D 2-1-1

		15RP901-FILL-AS-BUILT-02-02-10 D 2-1 2

		15RP901-FILL-AS-BUILT-02-02-10 D 2-2



		Appendix A combined.pdf

		1

		2

		2A

		3

		4

		5

		6

		7

		8

		9

		10



		Appendix D Combined.pdf

		D part 1

		D part 2

		1

		2

		3

		4

		5

		6



		Appendix E Combined.pdf

		Bank Run Gravel

		AEL09R-6053_0CN

		AEL09R-6053_0RCP.pdf

		coc6053

		AEL09R-6053_0QC

		AEL09R-6053_0QCBatch



		Topsoil

		AEL09R-6106_0IND.pdf

		sub-6106

		coc6106





		Appendix H combined.pdf

		Bank Run Gravel_gradation

		Process Gravel_gradation





		barcodetext: SDMS DocID 461982

		barcode: *461982*








UMTED SU2ES ENVIRONMENTAL PROTECTION A ~ T  :i, 
4 


WASHINGTON, D.C,2[e46Q- , , . . . - . . - f r  , 


, ' ' I - - ,  ,.; 1 2  7 i Q 4  f d l  5 ,  


October 28,2010 


MEMORANDUM 


SUBJECT: National Remedy Review Board Recommendations for the Centredde Manor 
Restoration Project Site 


FROM: Amy R. Legare, Chair 4 
National Remedy Review Board 


TO: James T. Owens, Director 
Office of Site Remediation and Restoration 


. ! U.S.EPARegion1 


Purpose 


The National Remedy Review Board (the Board) has completed its review of the - 
proposed cleanup action for the Centredale Manor Restoration Project Superfund site, in North 
Providence, Rhode Island. This memorandum documents the Board's advisory 
recommendations. 


Context for Board Review 


The Administrator established the Board as one of the October 1995 SuperfUnd 
Administrative Reforms to help control response costs and promote oomistent and cost-effective 
remedy decisions. The Board furthers these goals by providing a cross-regional, management- 
level, "real time" review of high cost proposed response actions prior to their being issued for 
public comment. The Board reviews all proposed cleanup actions that exceed its cost-based 
review criteria. 


The Board review is intended to help control remedy costs and to promote both consistent 
and cost-effective decisions. The National Oil and Hazardous Substances Pollution Contingency 
Plan (NCP) mandates that, in addition to being protective, all remedies must be cost-effective. 
The Board considers the nature of the site; risks posed by the site; regional, state, tribal and 
potentially responsible party (PRP) opinions on proposed actions; the quality and reasonableness 
of the cost estimates; and any other relevant factors or program guidance in making our advisory 
recommendations. The overall goal of the review is to ensure sound decision making consistent 
withCurrentlaw,~&tio~,andguidance~t dn.;  . i ~ ; ~ . * - , ~ i  I , . , .  i r :  , r i c , l ~ i ;  n*,i is~i i1n*13 
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Generally, the Board makes the advisory recommendations to the appropriate regional 
division director. Then, the region will include these recommendations in the administrative 
record for the site, typically before it issues the proposed cleanup plan for public comment. 
While the region is expected to give the Board's recommendations substantial weight, other 
important factors, such as subsequent public comment or technical analyses of response options, 
may influence the region's final remedy decision. The Board expects the regional division 
director to respond in writing to its recommendations within a reasonable period of time, noting 
in particular how the recommendations influenced the proposed cleanup decision, including any 
effect on the estimated cost of the action. Although the Board's recommendations are to be 
given substantial weight, the Board does not change the Agency's current delegations or alter in 
any way the public's role in site decisions; the region has the hd decision-making authority. 


Oveniew of the Proposed Action 


Based on the alternatives evaluated in the Feasibility Study, EPA is proposing the 
following long-term cleanup approach for the Centredale Manor Restoration Project Superfund 
site. Estimated cost of the proposed remedy is $94 million. 


Source Area SoiI: Altemative 4e - Targeted Excavation, Convert to Resource 
Conservation and Recovery Act (RCRA) Caps and Maintain, and Off-site Disposal andlor 
Treatment 
Source Area Groundwater: Altemative 2 - ExcavatiodDewatering (Construction 
implemented) 
Allendale and Lyman Mill Reach Sediment: Alternative 7a - Excavation and On-site 
Containment in an Upland CDF 
Allendale Reach Floodplain Soil: Altemative 5a - Excavation and On-site Containment 
in an Upland CDF 
Lyman Mill Reach Stream Sediment and Floodplain Soik Altemative 3a - Targeted 
Excavation, Enhanced Natural Recovery, and On-site Containment in an Upland CDF 


National Remedy Review Board Advisory Recommendations 


The Board reviewed the information package describing this proposal and discussed 
related issues with Region 1 staff members Anna Krasko, Kymberlee Keckler, Chau Vu, Eve 
Vaudo, Gretchen Muench and Come11 Rosiu. The review was held on August 1 8,20 1 0. Based 
on this review and discussion, the Board offers the following comments: 


Site Characterization 
The information presented to the Board indicated that the State has not obtain4 approval 


of a Comprehensive State Groundwater Protection Frogram, so the groundwater classification 
would default to the federal classification. The Region indicated that the groundwater at the site 
was classified as Class III: Not a Potential Source of Drinking Water and/or of Limited 
Beneficial Use. Based on the information presented to the Board, the Region's groundwater 
classification approach may not be consistent with the 2009 Office of Solid Waste and 
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Emergency Response (OS WER) Directive 9283.1 -3 3, Summary of Key Existing EPA CERCU 
Policies for Groundwater Restoration. The Region should more fully describe the basis that was 
used to classify the groundwater under the Guidelines for Ground- Water C2assiJicafion under the 
EPA Ground- Water Protection Strategv (December 1 986) or change the classification in 
accordance with these guidelines. In addition, the Region should coordinate this rationale or 
change with Office of Site Remediation and Technology Innovation (OSRTI) and Federal 
Facilities Restoration and Reuse Office (FFRRO) before proceeding. 


I .  


The Board~pdfe'$-lhat the Regiafi Siews the dioxin-contaminated flood plain soils and mill 
pond sediments as listed waste under RCRA. The classification of these contaminated media as 
listed waste affects (i.e., likely limits) the range of available remedy options and potential 
Remedial Action Objectives (IWOs). To heIp ensure consistency throughout the regions and the 
Superfund program, the Board recommends that the Region better eqlain in its decision 
documents and supporting administrative record the determination h t  the dioxin-contaminated 
flood plain soils and pond sediments are RCRA-listed waste, and the rationale for addressing 
those soils and sediments differently. 


Remedial Action Objectives 
As presented in the package, the residential polychlorinated biphenyls (PCBs) 


preliminary remediation goal (PRG) was identified as 10 milligrams per kilogram (mgkg) for 
soils m o d e  Island Department of Environmental Management residential direct exposure 
criterion). The EPA recammended residential PCB PRG is 1 mgtkg for soils. At the meeting, the 
Region acknowledged that it did not use the EPA recommended PRG but that it would make this 
change in line with the Board's recommendation to do so. The Board also recommends that the 
decision document more clwly describe the kquency of occurrence and resulting changes in 
volume estimates for remediation. 


Based on the package presented, the Board is concerned that the cleanup level (at this 
site, expressed as a remediation goal (RG) related to fish consumption) may not be achievable in 
the time frame speczed, especially for the lower pond area since contamination will be left in 
place in the Oxbow Area and might possibly be remobilized during flooding events [see also the 
recommendation on the reliability of the RCRA cap in the source area]. The Board recommends 
that the Region review whether the cleanup level (at this site, expressed as related to fish 
consumption) is achievable in the time frame estimated in the package. . 


4 I 


Remedy Performance 
Based on the package presefifkd to the Board, there hppe* t;b be high levels sf dioxin a d  


PCBs in soils and sediments throughout much of the site. The Region's preferred alternative 
calls for treatment of only a portion of these contaminants of concern. In Iight of the 
Comprehensive Environmental Response, Compensation, and LiabiIity Act (CERCLA) and NCP 
preference for treatment to the maximum extent practicable, and in light of the Agency's 
currently ongoing reassessment regarding the toxicity of dioxin, the Board recommends that the 
Region explain in its decision documents: 1) the basis for treating the volume of dioxin and PCB 
identified, and 2) why treatment of areas with significantly higher concentrations (potentially 
representing principal threat waste) wouId not be evaluatedlconsidered as an aIternative. In 
addition, the Board recommends that the decision documents explain how using 10 times the 
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universal treatment standard (1 0xUTS) (where land disposal restrictions for soil and 10xUTS are 
not risk-based) as a screening mechanism ensures protection of human health and the 
environment, and is consistent with the preference for treatment in CERCLA and the NCP. 
Finally, the Board recommends that the Region explain its basis for effectively equating 
sediments with soils for purposes of this screening mechanism. 


When considering habitat value, the preferred alternative appears to be rely on different 
approaches with respect to removal of contamination from Lyman and Allendale Ponds as 
opposed to removal of contamination fi-om the Oxbow Area. Region 1 believes that the Oxbow 
Area represents a significant wildlife habitat, as compared to the ponds, and has delineated the 
area to ensure that the maximum net environmental benefit be derived from the proposed action. 
The Board recommends that the Region re-evaluate the areas selected for excavation, targeted 
excavation and enhanced natural recovery, while balancing the impacts to all areas to achieve 
maximum risk reduction. The decision documents should explain how leaving source material in 
the wetland areas ensures protectiveness and why hot-spot removal is not practicable. 


The material presented to the Board indicated that the RCRA cap over the source area 
soils is intended to protect against direct contact and against contaminant vertical 
migratiodleaching . In the event of a flood and in conjunction with the shallow groundwater flow 
conditions at the site, the RCICA cap may not provide sufficient protection from contaminant 
release to ground and surface waters. The Board recommends that the Region better explain how 
the cap will prevent contaminant release via flow through residual soil contamination. 


In the package presented to the Board (section 13.4, page loo), the Region stated that 
"appropriate land could be acquired to address this project need" referring to the replacement of 
wetlands that are damaged in the Remedial Action. Consistent with Clean Water Act section 404 
and its implementing regulations, a remedy generally includes restorationlreplication of the 
wetland areas disturbed by the response actions rather than acquiring land. The Board 
recommends that the Region clarify this component of the remedy in the decision documents. 


In the package presented to the Board, sediment removal alternatives were preferred to 
those involving capping as a component. During the meeting, the Region explained that because 
capping necessitates institutional controls and maintenance, it makes it a less reliable remedial. 
approach in this particular case. The Board notes that capping is often selected as a remedy for 
contaminated sediments, which can result in lower costs and less material requiring disposal. 
These features may be important at this site given the limited land available for a confined 
disposal facility. More specifically, the preferred alternative (7a) for the Allendale and Lyman 
Mill Reach sediments involves excavation and disposal of 155,800 cubic yards (cy) of material 
at a cost of $6 1 million. However, another alternative @a), which includes a combination of 
excavation and capping, could also result in a protective remedy at a lower cost (i.e., as low as 
$45 million). Only 66,400 cy of sediment would be removed under this latter alternative. In 
view of the cost and disposal need features, the Board recommends that the Region further 
consider the merits of alternatives involving a combination of excavation and capping, and 
include the results of this evaluation in the alternatives analysis in the site decision documents. 
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Conclusion 


We commend the Region's collaborative efforts in working with the Board and 
stakeholder groups at this site. We request that a draft response to these recommendations be 
included with the draft proposed plan when it is forwarded to the Office of Superfund 
Remediation and Technology Innovation's Site Assessment and Remedy Decisions (SARD) 
branch for review. The SARD branch will work with both your staff and the B o d  to resolve 
any remaining issues prior to your release of the record of decision. Once your response is final 
and made part of the site's administrative record, a copy af this letter and your response will be 
posted on the Board's website ~ t t p : / / w w w . e p a . ~ o v / s u ~ d , p m g r ~ ~ l ~ ~ b / > ,  


Thank you for your support and the support of your managers and staff in preparing for 
this review. Please call me at (703) 347-0 1 24 should you have any questions. 


cc: J. Woolford (OSRTI) 
E. Southerland (OSRTI) 
E. Gilberg (OSRE) 
R. Cheatham (FFRRO) 
D. Ammon (OSRTI) 
D. Cooper (OSRTI) 
NRRB members 
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U.S. Environmental Protection Agency 


Statement of Procedures on Floodplain Management and Wetlands Protection 


January 5, 1979 


Section 1 - General 


a. Executive Order 11988 entitled “Floodplain Management” dated May 24, 1977, 
requires Federal agencies to evaluate the potential effects of actions it may take in a 
floodplain to avoid adversely impacting floodplains wherever possible, to ensure that its 
planning programs and budget requests reflect consideration of flood hazards and 
floodplain management, including the restoration and preservation of such land areas as 
natural undeveloped floodplains, and to prescribe procedures to implement the policies 
and procedures of this Executive Order. Guidance for implementation of the Executive 
Order has been provided by the U.S. Water Resources Council in its Floodplain 
Management Guidelines dated February 10, 1978 (see 40 FR 6030). 


b. Executive Order 11990 entitled “Protection of Wetlands”, dated May 24, 1977, 
requires Federal agencies to take action to avoid adversely impacting wetlands wherever 
possible, to minimize wetlands destruction and to preserve the values of wetlands, and to 
prescribe procedures to implement the policies and procedures of this Executive Order. 


c. It is the intent of these Executive Orders that, wherever possible, Federal agencies 
implement the floodplains/wetlands requirements through existing procedures, such as 
those internal procedures established to implement the National Environmental Policy 
Act (NEPA) and OMB A–95 review procedures. In those instances where the 
environmental impacts of a proposed action are not significant enough to require an 
environmental impact statement (EIS) pursuant to section 102(2)(C) of NEPA, or where 
programs are not subject to the requirements of NEPA, alternative but equivalent 
floodplain/wetlands evaluation and notice procedures must be established. 


Section 2 - Purpose 


a. The purpose of this Statement of Procedures is to set forth Agency policy and guidance 
for carrying out the provisions of Executive Orders 11988 and 11990. 


b. EPA program offices shall amend existing regulations and procedures to incorporate 
the policies and procedures set forth in this Statement of Procedures. 


c. To the extent possible, EPA shall accommodate the requirements of Executive Orders 
11988 and 11990 through the Agency NEPA procedures contained in 40 CFR part 6. 







Section 3 - Policy 


a. The Agency shall avoid wherever possible the long and short term impacts associated 
with the destruction of wetlands and the occupancy and modification of floodplains and 
wetlands, and avoid direct and indirect support of floodplain and wetlands development 
wherever there is a practicable alternative. 


b. The Agency shall incorporate floodplain management goals and wetlands protection 
considerations into its planning, regulatory, and decisionmaking processes. It shall also 
promote the preservation and restoration of floodplains so that their natural and beneficial 
values can be realized. To the extent possible EPA shall: 


(1) Reduce the hazard and risk of flood loss and wherever it is possible to avoid direct or 
indirect adverse impact on floodplains; 


(2) Where there is no practical alternative to locating in a floodplain, minimize the impact 
of floods on human safety, health, and welfare, as well as the natural environment; 


(3) Restore and preserve natural and beneficial values served by floodplains; 


(4) Require the construction of EPA structures and facilities to be in accordance with the 
standards and criteria, of the regulations promulgated pursuant to the National Flood 
Insurance Program; 


(5) Identify floodplains which require restoration and preservation and recommend 
management programs necessary to protect these floodplains and to include such 
considerations as part of on-going planning programs; and 


(6) Provide the public with early and continuing information concerning floodplain 
management and with opportunities for participating in decision making including the 
(evaluation of) tradeoffs among competing alternatives. 


c. The Agency shall incorporate wetlands protection considerations into its planning, 
regulatory, and decisionmaking processes. It shall minimize the destruction, loss, or 
degradation of wetlands and preserve and enhance the natural and beneficial values of 
wetlands. Agency activities shall continue to be carried out consistent with the 
Administrator's Decision Statement No. 4 dated February 21, 1973 entitled “EPA Policy 
to Protect the Nation's Wetlands.” 


Section 4 - Definitions 


a. Base Flood means that flood which has a one percent chance of occurrence in any 
given year (also known as a 100-year flood). This term is used in the National Flood 
Insurance Program (NFIP) to indicate the minimum level of flooding to be used by a 
community in its floodplain management regulations. 
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b. Base Floodplain means the land area covered by a 100-year flood (one percent chance 
floodplain). Also see definition of floodplain. 


c. Flood or Flooding means a general and temporary condition of partial or complete 
inundation of normally dry land areas from the overflow of inland and/or tidal waters, 
and/or the unusual and rapid accumulation or runoff of surface waters from any source, 
or flooding from any other source. 


d. Floodplain means the lowland and relatively flat areas adjoining inland and coastal 
waters and other floodprone areas such as offshore islands, including at a minimum, that 
area subject to a one percent or greater chance of flooding in any given year. The base 
floodplain shall be used to designate the 100-year floodplain (one percent chance 
floodplain). The critical action floodplain is defined as the 500-year floodplain (0.2 
percent chance floodplain). 


e. Floodproofing means modification of individual structures and facilities, their sites, 
and their contents to protect against structural failure, to keep water out or to reduce 
effects of water entry. 


f. Minimize means to reduce to the smallest possible amount or degree. 


g. Practicable means capable of being done within existing constraints. The test of what 
is practicable depends upon the situation and includes consideration of the pertinent 
factors such as environment, community welfare, cost, or technology. 


h. Preserve means to prevent modification to the natural floodplain environment or to 
maintain it as closely as possible to its natural state. 


i. Restore means to re-establish a setting or environment in which the natural functions of 
the floodplain can again operate. 


j. Wetlands means those areas that are inundated by surface or ground water with a 
frequency sufficient to support and under normal circumstances does or would support a 
prevalence of vegetative or aquatic life that requires saturated or seasonally saturated soil 
conditions for growth and reproduction. Wetlands generally include swamps, marshes, 
bogs, and similar areas such as sloughs, potholes, wet meadows, river overflows, mud 
flats, and natural ponds. 


Section 5 - Applicability 


a. The Executive Orders apply to activities of Federal agencies pertaining to (1) 
acquiring, managing, and disposing of Federal lands and facilities, (2) providing 
Federally undertaken, financed, or assisted construction and improvements, and (3) 
conducting Federal activities and programs affecting land use, including but not limited 
to water and related land resources planning, regulating, and licensing activities. 
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b. These procedures shall apply to EPA's programs as follows: (1) All Agency actions 
involving construction of facilities or management of lands or property. This will require 
amendment of the EPA Facilities Management Manual (October 1973 and revisions 
thereafter). 


(2) All Agency actions where the NEPA process applies. This would include the 
programs under sections 306/402 of the Clean Water Act pertaining to new source 
permitting and section 201 of the Clean Water Act pertaining to wastewater treatment 
construction grants. 


(3) All agency actions where there is sufficient independent statutory authority to carry 
out the floodplain/wetlands procedures. 


(4) In program areas where there is no EIS requirement nor clear statutory authority for 
EPA to require procedural implementation, EPA shall continue to provide leadership and 
offer guidance so that the value of floodplain management and wetlands protection can 
be understood and carried out to the maximum extent practicable in these programs. 


c. These procedures shall not apply to any permitting or source review programs of EPA 
once such authority has been transferred or delegated to a State. However, EPA shall, to 
the extent possible, require States to provide equivalent effort to assure support for the 
objectives of these procedures as part of the State assumption process. 


Section 6 - Requirements 


a. Floodplain/Wetlands review of proposed Agency actions. 


(1) Floodplain/Wetlands Determination— Before undertaking an Agency action, each 
program office must determine whether or not the action will be located in or affect a 
floodplain or wetlands. The Agency shall utilize maps prepared by the Federal Insurance 
Administration of the Federal Emergency Management Agency (Flood Insurance Rate 
Maps or Flood Hazard Boundary Maps), Fish and Wildlife Service (National Wetlands 
Inventory Maps), and other appropriate agencies to determine whether a proposed action 
is located in or will likely affect a floodplain or wetlands. If there is no 
floodplain/wetlands impact identified, the action may proceed without further 
consideration of the remaining procedures set forth below. 


(2) Early Public Notice —When it is apparent that a proposed or potential agency action 
is likely to impact a floodplain or wetlands, the public should be informed through 
appropriate public notice procedures. 


(3) Floodplain/Wetlands Assessment —If the Agency determines a proposed action is 
located in or affects a floodplain or wetlands, a floodplain/wetlands assessment shall be 
undertaken. For those actions where an environmental assessment (EA) or environmental 
impact statement (EIS) is prepared pursuant to 40 CFR part 6, the floodplain/wetlands 
assessment shall be prepared concurrently with these analyses and shall be included in 
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the EA or EIS. In all other cases, a floodplain/wetlands assessment shall be prepared. 
Assessments shall consist of a description of the proposed action, a discussion of its 
effect on the floodplain/wetlands, and shall also describe the alternatives considered. 


(4) Public Review of Assessments —For proposed actions impacting floodplain/wetlands 
where an EA or EIS is prepared, the opportunity for public review will be provided 
through the EIS provisions contained in 40 CFR parts 6, 25, or 35, where appropriate. In 
other cases, an equivalent public notice of the floodplain/wetlands assessment shall be 
made consistent with the public involvement requirements of the applicable program. 


(5) Minimize, Restore or Preserve —If there is no practicable alternative to locating in or 
affecting the floodplain or wetlands, the Agency shall act to minimize potential harm to 
the floodplain or wetlands. The Agency shall also act to restore and preserve the natural 
and beneficial values of floodplains and wetlands as part of the analysis of all alternatives 
under consideration. 


(6) Agency Decision —After consideration of alternative actions, as they have been 
modified in the preceding analysis, the Agency shall select the desired alternative. For all 
Agency actions proposed to be in or affecting a floodplain/wetlands, the Agency shall 
provide further public notice announcing this decision. This decision shall be 
accompanied by a Statement of Findings, not to exceed three pages. This Statement shall 
include: (i) The reasons why the proposed action must be located in or affect the 
floodplain or wetlands; (ii) a description of significant facts considered in making the 
decision to locate in or affect the floodplain or wetlands including alternative sites and 
actions; (iii) a statement indicating whether the proposed action conforms to applicable 
State or local floodplain protection standards; (iv) a description of the steps taken to 
design or modify the proposed action to minimize potential harm to or within the 
floodplain or wetlands; and (v) a statement indicating how the proposed action affects the 
natural or beneficial values of the floodplain or wetlands. If the provisions of 40 CFR part 
6 apply, the Statement of Findings may be incorporated in the final EIS or in the 
environmental assessment. In other cases, notice should be placed in theFederal 
Registeror other local medium and copies sent to Federal, State, and local agencies and 
other entities which submitted comments or are otherwise concerned with the 
floodplain/wetlands assessment. For floodplain actions subject to Office of Management 
and Budget (OMB) Circular A–95, the Agency shall send the Statement of Findings to 
State and areawide A–95 clearinghouse in the geographic area affected. At least 15 
working days shall be allowed for public and interagency review of the Statement of 
Findings. 


(7) Authorizations/Appropriations —Any requests for new authorizations or 
appropriations transmitted to OMB shall include, a floodplain/wetlands assessment and, 
for floodplain impacting actions, a Statement of Findings, if a proposed action will be 
located in a floodplain or wetlands. 


b. Lead agency concept. To the maximum extent possible, the Agency shall relay on the 
lead agency concept to carry out the provisions set forth in section 6.a of this appendix. 
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Therefore, when EPA and another Federal agency have related actions, EPA shall work 
with the other agency to identify which agency shall take the lead in satisfying these 
procedural requirements and thereby avoid duplication of efforts. 


c. Additional floodplain management provisions relating to Federal property and 
facilities. 


(1) Construction Activities —EPA controlled structures and facilities must be constructed 
in accordance with existing criteria and standards set forth under the NFIP and must 
include mitigation of adverse impacts wherever feasible. Deviation from these 
requirements may occur only to the extent NFIP standards are demonstrated as 
inappropriate for a given structure or facility. 


(2) Flood Protection Measures —If newly constructed structures or facilities are to be 
located in a floodplain, accepted floodproofing and other flood protection measures shall 
be undertaken. To achieve flood protection, EPA shall, wherever practicable, elevate 
structures above the base flood level rather than filling land. 


(3) Restoration and Preservation —As part of any EPA plan or action, the potential for 
restoring and preserving floodplains and wetlands so that their natural and beneficial 
values can be realized must be considered and incorporated into the plan or action 
wherever feasible. 


(4) Property Used by Public —If property used by the public has suffered damage or is 
located in an identified flood hazard area, EPA shall provide on structures, and other 
places where appropriate, conspicuous indicators of past and probable flood height to 
enhance public knowledge of flood hazards. 


(5) Transfer of EPA Property —When property in flood plains is proposed for lease, 
easement, right-of-way, or disposal to non-Federal public or private parties, EPA shall 
reference in the conveyance those uses that are restricted under Federal, State and local 
floodplain regulations and attach other restrictions to uses of the property as may be 
deemed appropriate. Notwithstanding, EPA shall consider withholding such properties 
from conveyance. 


Section 7 - Implementation 


a. Pursuant to section 2, the EPA program offices shall amend existing regulations, 
procedures, and guidance, as appropriate, to incorporate the policies and procedures set 
forth in this Statement of Procedures. Such amendments shall be made within six months 
of the date of these Procedures. 


b. The Office of External Affairs (OEA) is responsible for the oversight of the 
implementation of this Statement of Procedures and shall be given advanced opportunity 
to review amendments to regulations, procedures, and guidance. OEA shall coordinate 
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efforts with the program offices to develop necessary manuals and more specialized 
supplementary guidance to carry out this Statement of Procedures. 
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with Dams in Place, Upper-Bound Case, Allendale Pond).


Figure 4-42. Predicted water depth during 100-yr flood event (Alternative 4: Nearshore CDF


with Dams in Place, Upper-Bound Case, Allendale Pond).


Figure 4-43. Predicted current speed during 100-yr flood event (Alternative 4: Nearshore CDF


with Dams in Place, Upper-Bound Case, Allendale Pond).


Figure 4-44. Predicted water depth during 7Q10 discharge (Alternative 4: Nearshore CDF with


Dams in Place, Upper-Bound Case, Lyman Mill Pond).


Figure 4-45. Predicted current speed during 7Q10 discharge (Alternative 4: Nearshore CDF


with Dams in Place, Upper-Bound Case, Lyman Mill Pond).


Figure 4-46. Predicted water depth during 100-yr flood event (Alternative 4: Nearshore CDF


with Dams in Place, Upper-Bound Case, Lyman Mill Pond).


Figure 4-47. Predicted current speed during 100-yr flood event (Alternative 4: Nearshore CDF


with Dams in Place, Upper-Bound Case, Lyman Mill Pond).


Figure 4-48. Average current speed in Allendale Pond as a function of flow rate.


Figure 4-49. Average water depth in Allendale Pond as a function of flow rate.


Figure 4-50. Total inundation area in Allendale Pond as a function of flow rate.


Figure 4-51. Average current speed in Lyman Mill Pond as a function of flow rate.


Figure 4-52. Average water depth in Lyman Mill Pond as a function of flow rate.


Figure 4-53. Total inundation area in Lyman Mill Pond as a function of flow rate.


Figure 4-54. Average current speed in Manton Pond as a function of flow rate.


Figure 4-55. Average water depth in Manton Pond as a function of flow rate.


Figure 4-56. Total inundation area in Manton Pond as a function of flow rate.
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Abbreviations and Acronyms
CD Compact Disc


CDF Confined Disposal Facility


cfs Cubic Feet Per Second


CMRPSS Centredale Manor Restoration Project Superfund site


EFDC Environmental Fluid Dynamics Code


LEA Loureiro Engineering Associates, Inc.


NGVD29 National Geodetic Vertical Datum 1929


PCBs Polychlorinated Biphenyls


QEA Quantitative Environmental Analysis, LLC


RI/FS Remedial Investigation/Feasibility Study


USAGE U.S. Army Corps of Engineers


USEPA U.S. Environmental Protection Agency


USGS U.S. Geological Survey
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EXECUTIVE SUMMARY


This study was performed by Quantitative Environmental Analysis, LLC (QEA) on
behalf of Emhart Industries, Inc., pursuant to an Administrative Settlement Agreement and Order
on Consent entered into with the United States Environmental Protection Agency (U.S. EPA)


(U.S. EPA Region I, CERCLA Docket No. 01-2007-0163). QEA performed a hydrodynamic
analysis of four remedial alternatives under consideration by U.S. EPA in the feasibility study for


the Centredale Manor Restoration Project Superfund Site CMRPSS. The analysis was
performed to evaluate the hydrodynamics of the Woonasquatucket River, including water flow
and flooding potential that might result from implementation of each of the four remedial
alternatives. The results of the analysis are provided in this report.


The four remedial alternatives considered in this analysis were:


• Alternative 1 - Removal of both Allendale Dam and Lyman Mill Dam, thereby returning
this segment of the Woonasquatucket River to pre-impoundment flow conditions.
Impacted sediment that lies within the area of the proposed river channel would be
excavated. The excavated material would be placed adjacent to the channel and covered
with a two-foot cap. The remainder of the area within the footprint of the existing ponds
would be covered in place with a two-foot cap.


• Alternative 2 - Replacement of Allendale and Lyman Mill Dams with a weir structure,
which would restrict flow and create new pond areas, but allow water to flow freely


between the ponds at all times. Excavated sediment would be placed in near-shore
confined disposal facilities (CDFs). All sediment within the footprints of the existing


ponds not located under the CDFs would be excavated and capped within the CDFs.


• Alternative 3 - An alternative similar to Alternative 2, but with a slightly different river
and pond configuration. Under this alternative, impacted sediment within the proposed
area of the river and ponds would be excavated and placed adjacent to the river/ponds.


The excavated material would be covered with a two-foot cap, and, unlike Alternative 2,


the remainder of the area within the footprint of the existing ponds would be capped in
place with a two-foot cap.


• Alternative 4 - Under this alternative, both Allendale and Lyman Mill Dams would


remain in place such that the river maintains the mill pond characteristics. Impacted
sediment would be excavated and placed in near-shore CDFs.


QEA, LLC ES-1 November 16,2007
W0171601v







The primary objective of the study was to assess whether implementation of these
alternatives would be feasible from a hydrodynamic standpoint. QEA sought to fulfill the
study's objective by undertaking the following analyses:


• Evaluate various channel designs in the Allendale and Lyman Mill Ponds.


• Investigate the hydrodynamics and extent of inundation in the floodplain areas of


Allendale and Lyman Mill Ponds.


• Analyze the effects of the various remedial alternatives on the hydrodynamics and flood


plain inundation in Manton Pond.


• Evaluate the impacts of the various remedial alternatives on stage height and floodplain


inundation during high-flow events in the region from Manton Dam to the confluence of


the Woonasquatucket and Moshassuck Rivers.


In performing the quantitative analysis, a two-dimensional, vertically-averaged hydrodynamic
model was applied to the study area, which extended about 2.3 miles along the Woonasquatucket
River, from the gauging station at Centredale Manor to Manton Dam. The model was used to
predict future hydrodynamics for the four alternatives for four flow conditions: (i) the seven-day,
consecutive low flow with a ten year return frequency (7Q10); (ii) average flow; (iii) 2-year
flood; and (iv) 100-year flood. For each flow condition, lower- and upper-bound simulations


were conducted, resulting in eight simulations for a particular channel/pond configuration.


Model output was processed to generate figures illustrating the extent of channel and floodplain
inundation, water depth and surface water elevation, current velocity, bed shear stress, and stable
bed particle size.


Based on an evaluation of the model results, the following conclusions were reached:


• All four alternatives result in reasonable predicted ranges of current velocities and current
speeds. Accordingly, any of the alternatives can be engineered to minimize erosion.


• All four alternatives result in predicted flood inundation that has no appreciable effect
beyond that for existing conditions for the areas adjacent to Allendale and Lyman Mill
PondSj even for 100-year flood events.
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• All four alternatives would have a negligible effect on flood stage height and floodplain
inundation during high-flow events (100 yr-flood) in the region downstream of Manton


Dam.


In light of the modeling results, each of the four alternatives evaluated in this study are viable


remedial options for the CMRPSS from a hydrodynamic standpoint.
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SECTION 1
INTRODUCTION


1.1 BACKGROUND


The Centredale Manor Restoration Project Superfund site (CMRPSS) is located in North


Providence, RI. Chemicals, including dioxins, polychlorinated biphenyls (PCBs), volatile


organic compounds, polycyclic aromatic hydrocarbons (PAHs), pesticides, and heavy metals,


have been detected in the sediment bed and/or biota of the Woonasquatucket River (river) within


the CMRPSS. In March 2000, the site was added to the National Priorities List.


Various technical studies have been conducted during the Remedial


Investigation/Feasibility Study (RI/FS) process. These projects have included field studies to


collect site-specific data and modeling studies to investigate sediment stability during high-flow


events. The results of these past studies have been used to gain an improved understanding of


chemical concentrations in sediment and biota within the study area, as well as hydrodynarnic


and sediment transport processes. This information is being used to evaluate a range of remedial


alternatives.


Several of the remedial alternatives being considered by U.S. EPA in its feasibility study


include removal of the Allendale and Lyman Mill Dams. Removal of these dams, and


subsequent changes to the river channel, may impact the river hydrodynamics. This study


evaluates the effect of the dam removal remedial alternatives on the hydrodynamic behavior of


the river, both within the CMRPSS and in the region downstream of the site. In addition, this


study analyzes the hydrodynamic behavior of the river that may result from a remedial


alternative in which the existing dams remain in place. Quantitative Environmental Analysis,


LLC (QEA) performed the study on behalf of Emhart Industries, Inc. pursuant to an


Administrative Settlement Agreement and Order on Consent entered into with the United States


Environmental Protection Agency (U.S. EPA) (U.S. EPA Region I, CERCLA Docket No. 01-


2007-0163).
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The flow of the river is controlled by several dams. The river flow can be as low as 8


cubic feet per second (cfs) for the 7Q10 flow, defined as the "seven-day, consecutive low flow


with a ten-year return frequency; [or] the lowest stream flow for seven consecutive days that


would be expected to occur once in ten years," (USEPA 1997), and can reach 2,300 cfs during


the 100-year flood. Two of the dams, Allendale and Lyman Mill Dams, are located within the


CMRPSS. The sediments at the upstream ponds of each of these two dams are impacted by site-


related compounds. Three of the remedial alternatives currently being considered in the


feasibility study include removing the two dams and excavating and capping impacted sediments


presently located within the streambed and in the ponds. These dam removal alternatives may


modify the hydrodynamic pattern of the river. Accordingly, this study focuses on the potential


impacts of the dam removal remedial alternatives on water depths, flood plain inundation, and


shear stresses that may cause higher erosions during both low and high flow conditions.


Moreover, because the potential impacts of the dam removal alternatives may extend beyond the


areas in the vicinity of the dams, the study also evaluates the downstream reach and, as


applicable, parts of the upstream reach as well.


As discussed below, three dam removal alternatives are analyzed with different excavated


areas, and are compared to the current condition, with the dams in place. Also, one sediment


excavation and capping alternative that does not require the removal of the existing dams is


evaluated.


1.2 STUDY OBJECTIVES


The study goal is to evaluate the hydrodynamic effects of three dam removal remedial


alternatives within the CMRPSS, and to evaluate the hydrodynamic effects of one remedial


alternative with the dams remaining in place. The primary objective is to assess whether


implementation of any of the four remedial alternatives would be feasible from a hydrodynamic


standpoint. To fulfill that objective, the following tasks were undertaken through the application


of a hydrodynamic model to the reach of the Woonasquatucket River that extends from the U.S.


Geological Survey (USGS) Centredale gauging station at the upstream limit to Manton Dam at


the downstream limit:
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• Evaluate various channel designs in the Allendale and Lyman Mill Ponds.


• Investigate the hydrodynamics and extent of inundation in the floodplain areas of


Allendale and Lyman Mill Ponds.


• Analyze the effects of the remedial alternatives on the hydrodynamics and flood plain


inundation in Manton Pond.


• Evaluate the impacts of the remedial alternatives on stage height and floodplain


inundation during high-flow events in the region from Manton Dam to the confluence of


the Woonasquatucket and Moshassuck Rivers.


1.3 DESCRIPTION OF STUDY AREA


The study area extends over approximately 2.3 miles of the Woonasquatucket River,


from the USGS gauging station at Centredale to Manton Dam. This area contains Allendale and


Lyman Mill Dams, as shown on Figure 1-1. Allendale Pond Dam was reconstructed in Spring


2002, after a breach occurred in 1991. The bathymetry and geometry of the Allendale, Lyman


Millj and Manton Ponds for present conditions are shown on Figures 1-2, 1-3 and 1-4,


respectively. Each pond may be divided into two distinct regions: 1) pond area created by the


dam backwater; and 2) free-flowing river channel upstream of the pond. The area upstream of


each pond is typified by a narrow and shallow river channel with an adjacent floodplain area.


1.4 REPORT ORGANIZATION


This report presents an overview and general description of the modeling framework and


technical approach, as well as the results of the modeling analysis. It is organized into six


sections:


• Section 1: Introduction;


• Section 2: Hydrodynamic Model Description and Development;


• Section 3: Remedial Alternative Design Considerations;


• Section 4: Evaluation of Remedial Alternatives;


• Section 5: Summary and Conclusions; and


• Section 6: References.
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SECTION 2
HYDRODYNAMIC MODEL DESCRIPTION AND DEVELOPMENT


2.1 GENERAL DESCRIPTION OF HYDRODYNAMIC MODEL


Hydrodynamic simulations for the remedial alternatives addressed in this report were


conducted using a QEA-modified version of the Environmental Fluid Dynamics Code (EFDC).


EFDC was originally developed by Dr. John Hamrick (Hamrick 1992) and is supported by the


U.S. Environmental Protection Agency (USEPA). EFDC is a general purpose three-


dimensional, time-variable hydrodyhamic model capable of simulating flow in rivers, lakes,


reservoirs, estuaries, and coastal oceans. This model solves the conservation of mass and


momentum equations, which are the fundamental equations governing the movement of water in


a river. EFDC has the capability to simulate the flooding and drying of floodplain areas, which


is of importance when evaluating over-bank flow conditions during a high-flow event. A


complete description of the model is given in Hamrick (1992). QEA has used EFDC previously


to conduct a sediment stability analysis of Allendale and Lyman Mill Ponds (QEA 2005).


EFDC was applied in a two-dimensional, vertically-averaged mode for this study, which


is an appropriate approximation of the shallow, non-stratified flow conditions that exist in the


study area during all flow conditions. Vertically-averaged mode means that the model predicts


the vertically-averaged value of the current velocity. In addition, the model predicts water


surface elevation and water depth.


2.2 NUMERICAL GRID


The model domain is approximately 2.3 miles long and extends from an upstream


boundary at the USGS gauging station at Centredale to a downstream boundary at Manton Dam.


The floodplain areas in the model were delineated using aerial photographs of the study area. A


total of 119,149 square grid cells were used to delineate the study area, including floodplain


areas (Figure 2-1). In this study, each grid cell was 2-meters square to provide adequate


resolution and sufficient flexibility to evaluate a wide range of channel designs for post-dam
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conditions. Electronic versions (i.e., AutoCAD files) of the bathymetry and floodplain


topography data were provided by Loureiro Engineering Associates, Inc. (LEA) personnel. The


bathymetry and floodplain topography data were projected onto the numerical grid for use as a


primary input to the hydrodynamic model.


2.3 BOUNDARY CONDITIONS


The hydrodynamic model requires specification of two boundary conditions: I) incoming


flow rate at the upstream boundary; and 2) water surface elevation (i.e., stage height) at the dam


located at the downstream boundary. Historical data collected at the USGS Centredale gauging


station (station number Oil 14500) were used to specify the flow rates corresponding to four flow


conditions considered during this modeling study: 1) low flow (e.g., 7Q10 discharge); 2) average


flow, defined as the average of daily-average flow values for the period from 1941 through 1996;


3) 2-year flood; and 4) 100-year flood. A flood frequency analysis was previously conducted by


U.S. Army Corps of Engineers (USAGE) personnel (Corcoran 2006) and the results of that


analysis were used to specify the 2-year and 100-year flood discharges in this study. Values of


flow rates for the four flow conditions are presented in Table 2-1.


Table 2-1. Flow rates for hydrodynamic simulations.


Flow Condition


Low-flow (7Q 10)
Average flow
2-year flood


100-year flood


Flow Rate
(cfs)


8
73


570
2,300


Stage height (i.e., water surface elevation) as a function of flow rate was specified for


each of the three dams (Allendale, Lyman Mill, and Manton). Since no historical stage height


data were available, a broad-crested weir formulation was used to estimate the stage height at


each dam (Roberson et al. 1998):


= (Q / 3.3 L)0.67 (2-1)


where r| is water height over the dam crest (ft.), Q is flow rate (cfs), and L is length of the dam


crest (ft.). A crest length of 106 ft was used for each dam. Dam crest heights were 93.5, 77 and
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64.3 ft. for Allendale, Lyman Mill and Manton Dams, respectively. The dam crest heights are


referenced to National Geodetic Vertical Datum 1929 (NGVD29). Application of Equation 2-1


results in a stage height range of about 3.5 ft. between the 7Q10 and 100-year flood flow rates.


2.4 MINIMIZING UNCERTAINTY USING BOUNDING SIMULATIONS


The hydrodynamic model developed for the sediment stability study was calibrated using


current velocity data collected in Allendale and Lyman Mill Ponds (QEA 2005). The calibration


parameter adjusted to achieve optimum agreement between observed and predicted current


velocity values was the effective bed roughness height (Z0), which affects the amount of friction


(i.e., drag) exerted on the moving water in the river by the sediment bed. A value of 0.1 cm for


Z0 was determined during the model calibration process. This relatively small value for Z0 is


consistent with the general type of sediment bed in Allendale and Lyman Mill Ponds; the


primarily muddy bed in the two ponds is relatively smooth, at least with respect to the


hydrodynamics.


In the present study, the hydrodynamic model was used to predict future conditions in the


study river after the dams are removed and the channel reconfigured. Thus, use of the model as a


prognostic tool precludes calibration, which results in uncertainty in the predictive simulations.


This uncertainty was minimized through the use of bounding calculations based on a realistic


range of Z0 values. The lower-bound value of Z0 was set at 0.1 cm (i.e., calibration value for


present conditions in the ponds) because it is highly likely that removing the dams will not


produce a smoother bed than presently exists in the study area. The upper-bound value of Z0 was


set at 5 cm, which corresponds to a relatively rough bed that is primarily composed of sand and


gravel. This type of bed is likely to be the roughest composition to exist in the various channel


configurations considered in this study. Predictive model simulations were conducted using this


range of bed roughness heights, which produced lower- and upper-bound results for each flow


regime. The level of uncertainty in the predictions was reflected in these bounding simulations,


with the "real" answer somewhere between the lower- and upper-bound of Z0 values.


QEA,LLC 2-3 November 16,2007
W0171601v







SECTION 3
REMEDIAL ALTERNATIVE DESIGN CONSIDERATIONS


Three dam removal remedial alternatives were analyzed using the hydrodynamic model.


These alternatives represent various river/pond configurations that result from the removal of


Allendale and Lyman Mill Dams, excavating impacted sediment, and capping the impacted


sediments within the footprint of the existing ponds. A fourth remedial alternative with the dams


remaining in place also was analyzed using the hydrodynamic model. This evaluation was


undertaken in addition to the hydrodynamic modeling of the dam removal alternatives, based on


the belief that excavating impacted sediments and capping the impacted sediments within the


footprint of the existing ponds with the dams remaining in place would have minimal impact on


the hydrodynamic behavior of the river, including floodplain inundation. A description of this


dam-in-place alternative is provided below, together with descriptions of the three dam removal


alternatives.


3.1 ALTERNATIVE 1: PARTIAL EXCAVATION - CHANNEL


Alternative 1 contemplates the removal of Allendale and Lyman Mill Dams, thereby


returning this segment of the Woonasquatucket River to pre-impoundment flow conditions. The


numerical grid showing the bathymetry and topography in Allendale and Lyman Mill Ponds for


this alternative is presented in Figures 3-1, 3-2, 3-3, and 3-4. Impacted sediment that lies within


the area of the proposed river channel inside the footprint of the existing ponds would be


excavated. The excavated material would be placed adjacent to the channel and covered with a


two-foot cap. The remainder of the area within the footprint of the ponds would be covered in


place with a two-foot cap. A suitable substrate would be placed within the area of the proposed


river channel to establish the necessary grade for the channel bed.
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3.2 ALTERNATIVE 2: TOTAL EXCAVATION - CHANNEL/PONDS


Alternative 2 also contemplates the removal of Allendale and Lyman Mill Dams, and the


placement of excavated sediment within near-shore confined disposal facilities (CDFs). The


numerical grid showing the bathymetry and topography in Allendale and Lyman Mill Ponds for


this alternative is presented in Figures 3-5, 3-6, 3-7, and 3-8. Impacted sediment within the


footprint of Allendale Pond (excluding the area of the nearshore CDF) would be excavated to an


average depth of 2.15 feet. Impacted sediment within the footprint of Lyman Mill Pond


(excluding the areas of the CDFs) would be excavated to an average depth of 2.65 feet. The


excavated sediment would be placed within the footprint of the nearshore CDFs and covered


with a two-foot cap. Once all of the impacted sediment is relocated into the CDFs, the sediment


within the remainder of the footprint of each pond would be graded to maximize the size and


depth of the surface water area. To maximize this area, armoring and/or timberwalls may be


used along the embankments. Also, to maximize the wetted area, a weir would be placed at the


locations of the removed dams.


3.3 ALTERNATIVE 3: PARTIAL EXCAVATION - CHANNEL/PONDS


Under Alternative 3, Allendale and Lyman Mill Dams would be removed and impacted


sediments would be excavated to create a constructed river channel/pond environment. Impacted


sediment within the footprints of constructed river channel/ponds would be excavated and placed


adjacent to the channel/ponds. The excavated material would be covered with a two-foot cap.


The remainder of the area within the footprint of the ponds would be capped in place with a two-


foot cap. A suitable substrate would be placed within the area of the proposed river channel to


establish the necessary grade of the channel bed. To maximize the area and depth of the surface


water under this alternative, armoring and/or timber walls may be used along the embankments.


Also, to maximize the wetted area, a weir would be placed at the locations of the removed dams.


The numerical grid showing the bathymetry and topography in Allendale and Lyman Mill Ponds


for Alternative 3 is presented in Figures 3-9, 3-10, 3-11, and 3-12.
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3.4 ALTERNATIVE 4: NEARSHORE CDF WITH DAMS IN PLACE


Under Alternative 4, both Allendale and Lyman Mill dams would remain in place so the


river maintains the mill pond characteristics. Impacted sediment would be excavated and placed


in near-shore CDFs. The numerical grid showing the bathymetry and topography in Allendale


and Lyman Mill Ponds for Alternative 4 is presented in Figures 3-13, 3-14, 3-15, and 3-16.


Impacted sediment within the footprint of Allendale Pond (excluding the area of the near-shore


CDF) would be excavated to an average depth of 2.15 feet. Impacted sediment within the


footprint of Lyman Mill Pond (excluding the area of the near-shore CDFs) would be excavated


to an average depth of 2.65 feet. The excavated sediment placed within the near-shore CDFs


would be covered with a two-foot cap. The remainder of the area within the footprint of the


ponds would be covered with six inches of clean fill.
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SECTION 4
EVALUATION OF REMEDIAL ALTERNATIVES


The effects of the four remedial alternative designs on river circulation within the study


area were evaluated using the hydrodynamic model. Flow in the river was simulated for each


alternative design for four flow conditions: 1) 7Q10 flow; 2) average flow; 3) 2-year flood; and


4) 100-year flood (see Table 2-1). As discussed in Section 2.4, uncertainty in the prognostic


simulations was minimized through use of bounding simulations (i.e., simulations using lower-


and upper-bound values of effective bed roughness). For comparative purposes, present-


condition simulations, with Allendale and Lyman Mill Dams in place, were conducted. Thus, a


total of 40 hydrodynamic simulations for the entire study area were performed.


For each simulation, model output was processed to generate figures depicting spatial


distributions of: extent of channel and floodplain inundation; water depth and water surface


elevation; current velocity (i.e., vector plot); current velocity speed; bed shear stress; and stable


bed particle size (see Section 4.1). Hence, a voluminous set of figures (i.e., nearly 800 figures)


were generated that depict the model results for the various remedial design alternatives. It is not


practical or necessary to include all of these figures in this report. Rather, a sub-set of the model


results that show the salient aspects of the design alternatives have been included in the report.


Model results presented in the report cover the limits of the flow range (i.e., 7Q10 flow and 100-


year flood) and correspond to the upper-bound limit of effective bed roughness. In addition,


spatial distributions of predicted current speed and water depth are presented. All of the model


results have been forwarded to Loureiro Engineering Associates, Inc. (LEA) personnel for design


purposes. The entire set of figures showing model results are available in electronic format on a


compact disc (CD) for use by USEPA and other stakeholders.


4.1 STABLE BED TYPE DURING FLOOD CONDITIONS


Designing a new channel after dam removal involves a number of design considerations,


including bed and channel stability during rare floods. During channel design, it is useful to


know the necessary sediment particle diameter for a stable bed during a rare high-flow event,


such as the 100-year flood. An approach for estimating the stable bed type during a 100-year
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flood is described in this sub-section. This analysis was applied to the four alternative designs


and the results provided to LEA personnel for use during the channel design process.


This study uses the modified Shields equation, which was the approach applied to other


impacted sediment sites for armor cap design (QEA 2004). The technical analysis was derived


using guidance from sources including Hydraulic Design of Flood Control Channels (USAGE


1991) and ARCS Guidance (USEPA 1998). The modified Shields equation is used as follows.


The stable median particle diameter (Dso.stabie) as a function of bed shear stress is given by:


Datable = 80 T/(y s-yw) (4-1)


where T is bed shear stress; ys is specific weight of sediment particles; and yw is specific weight


of water.


For each of the design alternatives, bed shear stresses calculated during the 100-year


flood were used in Equation 4-1 to calculate the spatial distribution of D5o,stabie- For convenient


presentation of the stable bed/channel results, the D5o,stabie values were separated into the four


general bed type categories listed in Table 4-1.


Table 4-1. Bed type categories for stable bed during 100-year flood.
Stable Dso


(urn)
<62


62 - 500
500 - 2000


>2000


Stable Bed Type


Silt/Clay
Fine/Medium Sand


Coarse Sand
Gravel


4.2 FLOOD HYDROGRAPHS AT MANTON DAM WITH AND WITHOUT DAMS


One of the primary objectives of this study was to evaluate the impacts of dam removal


on stage height and floodplain inundation during high-flow events in the region downstream


from Manton Dam to the confluence of the Woonasquatucket and Moshassuck Rivers. This


objective was accomplished by comparing the predicted hydrographs for the 100-year flood,
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with and without dams, at Manton Dam. The comparison provides an estimate of the potential


effect of dam removal on flood flows in the river downstream of Manton Dam.


The first step in this analysis was to specify the shape of the flood hydrograph (i.e., time-


variable flow during the rising and falling limbs of the flood) at the upstream inflow boundary.


The hydrograph for the 100-year flood event was selected from the historical daily-average flow


record collected at the USGS Centredale gauging station between 1942 and 2004. A peak flow


rate of 1,250 cfs occurred during a 6-day period in March 1968. This flood has a return period of


10 to 25 years. For the 100-year flood event simulations, the March 1968 hydrograph was


linearly adjusted such that the peak flow rate was 2,300 cfs (Table 2-1).


The 100-year flood was simulated, using the inflow hydrograph discussed above, for the


present condition (with dams) and the three design alternatives without dams (i.e., Alternatives 1,


2, and 3). Potential effects of removing Allendale and Lyman Mill Dams on flood response in


the river downstream of Manton Dam were evaluated by comparing the predicted flood


hydrograph at Manton Dam for the present condition to the predicted hydrographs without dams.


Figures 4-1, 4-2, and 4-3 show comparisons of the predicted 100-year flood hydrographs at


Manton Dam for Alternatives 1, 2, and 3, respectively. These comparisons indicate that dam


removal will have a negligible effect on stage height and floodplain inundation during high-flow


events in the region downstream from Manton Dam. This result is not surprising because


Allendale and Lyman Mill Dams are not designed as flood control dams and have minimal flood


storage capacity.


4.3 PRESENT CONDITIONS WITH DAMS IN PLACE


The hydrodynamic model was used to simulate flow in Allendale, Lyman Mill and


Manton Ponds with the dams in place. Allendale and Lyman Mill Ponds are each separated into


two regions (i.e., upstream and pond regions) with distinct hydrodynamic characteristics.


Predicted water depths and current speeds in Allendale Pond for 7Q10 flow and 100-year


flood conditions are shown on Figures 4-4 through 4-7. In the upstream region of Allendale


Pond, average current speeds range from 7 cm/s (0.23 ft/s) during 7Q10 flow conditions to 60
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cm/s (2.0 ft/s) during the 100-year flood. Statistical analysis indicates that there are relatively


small differences between the lower- and upper-bound effective bed roughness simulations.


During the 100-year flood, current speeds can reach as high as 380 cm/s (12 ft/s) in the upstream


region. Average water depths in the narrow channel entering the pond range from 1.5 ft. during


low flow to 3 ft. during the 100-year flood. Water depths are lower during the 100-year flood


than during the 2-year flood. This result is caused by over-bank flow, where the inundation area


quadruples between the 2- and the 100-year floods, going from less than one acre to four acres.


Within Allendale Pond, average current speeds are lower due to the larger cross-sectional area of


the pond, ranging from less than 1 cm/s (0.03 ft/s) during 7Q10 flow to 27 cm/s (0.9 ft/s) during


the 100-year flood. The inundation area increases by only about 25% for the 100-year flood, as


compared to 7Q10 flow, demonstrating the influence of the dam and that the floodplain area is


relatively small in this region. Average water depths range from 3.9 ft. during 7Q10 flow to 6.7


ft. during the 100-year flood.


Predicted water depths and current speeds in Lyman Mill Pond for 7Q10 flow and 100-


year flood conditions are shown on Figures 4-8 through 4-11. In the upstream region of Lyman


Mill Pond, average current velocities range from 3 cm/s (0.1 ft/s) during 7Q10 flow to 25 cm/s


(0.8 ft/s) during the 100-yr flood. Again, there are relatively small differences, in general,


between lower- and upper-bound Z0 simulations. This region contains a relatively large


floodplain area. The inundated floodplain nearly triples in size between low and high flow


conditions, going from about 4 acres during 7Q10 flow to nearly 11 acres during the 100-year


flood. In reality, much of the "floodplain" area in this region can be considered to be


permanently wet and has marsh characteristics. Average water depths range from about 0.4 ft.


during 7Q10 flow to 2.7 ft. during the 100-year flood. Within Lyman Mill Pond, the inundation


area in this region changes only by about 35%, going from about 13 acres during 7Q10 flow to


about 17 acres during the 100-year flood. Average water depths range from 3 ft. during 7Q10


flow to 6 ft. during the 100-year flood. Average current speeds are similar to the values


observed within Allendale Pond.


Predicted water depths and current speeds in Manton Pond for 7Q10 flow and 100-year


flood conditions are shown on Figures 4-12 through 4-15. In Manton Pond, average water


depths range from 1.7 ft. during 7Q10 flow to 5 ft. during high flows. The inundation area
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ranges from 3.2 acres during 7Q10 flow to 10 acres during the 100-year flood. Average current


speeds are higher than those observed in Allendale and Lyman Mill Ponds, due to the nature of


the channel. Average current speeds range from 3 cm/s (0.1 ft/s) during 7Q10 flow to 57 cm/s


(1.9 ft/s) during the 100-year flood.


4.4 ALTERNATIVE 1: PARTIAL EXCAVATION - CHANNEL


A detailed description of the Alternative 1 design is provided in Section 3.1. Predicted


water depths and current speeds in the Allendale Pond region for 7Q10 flow and 100-year flood


conditions are shown on Figures 4-16 through 4-19. The main characteristic of this design, in


both the Allendale and Lyman Mill Ponds' regions, is that the river flow is primarily restricted to


a relatively narrow channel which results in minimal ponding. In Allendale Pond, during 7Q10


flow conditions, because the channel has been designed to be relatively narrow and water depths


are shallow (about 2 ft.), average current speeds are higher (up to 15 cm/s [0.5 ft/s])) than those


predicted during present conditions. During a 100-year flood, average current speeds exceed 100


cm/s (3.3 ft/s) throughout the channel in the Allendale Pond region. A relatively small area of


the floodplain in the Allendale Pond region would be inundated by over-bank flow during a


flood event.


Predicted water depths and current speeds in the Lyman Mill Pond region for 7Q10 flow


and 100-year flood conditions are shown on Figures 4-20 through 4-23. In the Lyman Mill Pond


region, a larger area is inundated in the floodplain area adjacent to the channel between the


removed Allendale and Lyman Mill Dams. During 7Q10 flow conditions, average current


speeds are higher than present conditions, reaching 4 cm/s (0.13 ft/s) in various locations within


the Alternative 1 channel. During the 100-year flood event, average current speeds exceed 80


cm/s (2.6 ft/s) throughout the channel.


In the Manton Pond region, differences in water depth and current speed between present


conditions and the Alternative 1 design are limited to within about 300 ft. downstream of the


Lyman Mill Dam. Within that limited area, current speeds are higher and water depths are lower


after the dams are removed. In the region downstream of this limited area, there are negligible
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differences in predicted water depths and current speeds between the Alternative 1 design and


present conditions.


4.5 ALTERNATIVE 2: TOTAL EXCAVATION - CHANNEL/PONDS


A detailed description of the Alternative 2 design is provided in Section 3.2. Predicted


water depths and current speeds in the Allendale Pond region for 7Q10 flow and 100-year flood


conditions are shown on Figures 4-24 through 4-27. The primary difference between


Alternatives 1 and 2, in both the Allendale and Lyman Mill Ponds' regions, is that the


Alternative 2 channel is wider than the Alternative 1 channel, which results in a larger cross-


sectional area in the main channel. In the Allendale Pond region during 7Q10 flow conditions,


average water depths are between 3 and 4 ft. Current speeds within the pond region are similar


to present conditions, averaging less than 3 cm/s (0.1 ft/s) during 7Q10 flow. Floodplain


inundation has also been reduced in the middle of the pond. During the 100-year flood,


maximum water depths range from 11 ft in the main channel to less than 2 ft in the floodplain


area. Maximum current speeds range from 80 cm/s (2.6 ft/s) in the main channel to 40 cm/s (1.3


ft/s) in the shallower floodplain area during this rare flood.


For the Alternative 2 design, predicted water depths and current speeds in the Lyman


Mill Pond region for 7Q10 flow and 100-year flood conditions are shown on Figures 4-28


through 4-31. During 7Q10 flow conditions, average water depths of 3 to 4 ft are predicted in


the Lyman Mill Pond region, and current speeds are less than 10 cm/s (0.3 ft/s) throughout this


region. During the 100-year flood, the extent of floodplain inundation is generally similar to


present conditions. However, river flow during floods is confined to the Alternative 2 channel


within about 500 ft upstream of the Lyman Mill Pond after dam removal. Maximum water


depths and current speeds are about 13 ft and 60 cm/s (2.0 ft/s), respectively, during a 100-year


flood, which is similar to that predicted for present conditions.


Similar to the results for the Alternative 1 design, the effects of dam removal on water


depths and current speeds in the Manton Pond region are limited to a relatively short distance


(about 300 ft) downstream of Lyman Mill Dam.
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4.6 ALTERNATIVE 3: PARTIAL EXCAVATION - CHANNEL/PONDS


A detailed description of the Alternative 3 design is provided in Section 3.3. Predicted


water depths and current speeds in the Allendale Pond region for 7Q10 flow and 100-year flood


conditions are shown on Figures 4-32 through 4-35. A characteristic of this alternative design is


larger ponds, compared to Alternatives 1 and 2, during low-flow conditions. In the Allendale


Pond region during 7Q10 flow conditions, maximum water depths are about 2 to 3 ft. and current


speeds are less than 10 cm/s (0.3 ft/s). During the 100-year flood, maximum water depths are


about 10 ft. in this region, with maximum current speeds of about 80 cm/s (2.6 ft/s). The area of


floodplain inundation is similar to present conditions.


Predicted water depths and current speeds in the Lyman Mill Pond region for 7Q10 flow


and 100-year flood conditions are shown on Figures 4-36 through 4-39. In the Lyman Mill Pond


region, two ponds exist during low-flow conditions, with these areas connected by a relatively


narrow channel. During 7Q10 flow conditions, maximum water depths in the upstream area


range from 2 to 3 ft and in the downstream area water depths are about 4 to 5 ft in the lower


pond. Current speeds are less than 10 cm/s (0.3 ft/s) during these low-flow conditions. During


the 100-year flood, the area of floodplain inundation is similar to present conditions. Maximum


water depths in the ponded areas are about 10 ft., while water depths in the floodplain areas are


less than 2 ft. Current speeds of about 140 cm/s (4.6 ft/s) are predicted in the channel between


the two ponded areas.


Similar to the results for the Alternative 1 and 2 designs, the effects of dam removal on


water depths and current speeds in the Manton Pond region are limited to a relatively short


distance (about 300 ft.) downstream of Lyman Mill Dam.


4.7 ALTERNATIVE 4: NEAR-SHORE CDF WITH DAMS REMAINING IN PLACE


A detailed description of the Alternative 4 design is provided in Section 3.4. For this


alternative, the dams are not removed and the geometries of Allendale and Lyman Mill Ponds are


modified to accommodate near-shore CDFs. Predicted water depths and current speeds in


Allendale Pond, with the CDF, for 7Q10 flow and 100-year flood conditions are shown on
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Figures 4-40 through 4-43. In Allendale Pond during 7Q10 flow conditions, maximum water


depths and current speeds are 7 ft. and less than 10 cm/s (0.3 ft/s), respectively. During the 100-


year flood, maximum current speeds are about 80 cm/s (2.6 ft/s) in the pond area, which is about


a factor of two-greater than predicted for present conditions.


Predicted water depths and current speeds in Lyman Mill Pond, with the CDF, for 7Q10


flow and 100-year flood conditions are shown on Figures 4-44 through 4-47. In Lyman Mill


Pond during 7Q10 flow conditions, maximum water depths are about 10 ft and current speeds in


the pond are less than 10 cm/s (0.3 ft/s). During the 100-year flood, current speeds of about 60


cm/s (2.0 ft/s) or less are predicted throughout most of the pond.


4.8 COMPARISONS OF REMEDIAL ALTERNATIVE DESIGNS AND PRESENT
CONDITIONS


The previous subsections presented model results for the four remedial alternative


designs, as well as present conditions with the dams in place. As noted at the beginning of this


section, a total of 40 simulations were conducted which evaluated the effects of river flow (i.e.,


7Q10 to 100-year flood conditions) and effective bed roughness for the four alternative designs


and present conditions. The analyses presented in this subsection provide comparisons of large-


scale metrics between the alternative designs and present conditions so that an improved


understanding of the impacts of each remedial alternative on hydrodynamics in the study area


can be gained. These analyses focused on three regions within the study area: Allendale Pond,


Lyman Mill Pond, and Manton Pond. The metrics used for the comparative analyses were:


spatially-averaged current speed, spatially-averaged water depth, and total inundation area.


These metrics provide a useful method for understanding basic differences between the four


remedial alternatives.


Average current speed, average water depth and inundation area, as a function of flow


rate, for the Allendale Pond region are presented on Figures 4-48, 4-49 and 4-50, respectively. A


summary of these predicted results is provided in Table 4-2. Alternative 1 has the highest


average current speed, lowest average water depth, and lowest inundation area because river


flow is confined to a relatively narrow channel. Generally, Alternatives 2 and 3 yield similar
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results for these three metrics. Model results indicate that these two alternatives lie between


Alternative 1 and Alternative 4/present conditions, with respect to average current speed/water


depth and inundation area. Alternative 4 has the lowest average current speed, highest average


water depth, and highest inundation area. Inundation areas for all alternatives are less than the


predicted values for present conditions. Moreover, there is no appreciable increase in floodplain


inundation for the four remedial alternatives relative to the predicted values for present


conditions. The effects of effective bed roughness on model results are greatest for Alternative


1, moderate for Alternatives 2 and 3, and minimal for Alternative 4 and present conditions.


Table 4-2. Summary Comparison of Current Conditions and Alternatives 1 through 4 - Allendale Pond.


Metric


Configuration
Includes Ponds


Hydrodynamic
Impact


Downstream of
Wanton Dam


Increased Area
of Floodplain
Inundation


Total Inundation
Area (acres)


Average
Predicted Water


Depth (ft)


Maximum
Predicted Water


Depth (ft)


Average
Predicted


Current Speed
(ft/sec)


Maximum
Predicted


Current Speed
(ft/sec)


Alternative ID
Current Conditions


Alternative 1
Alternative 2
Alternative 3
Alternative 4


Current Conditions
Alternative 1
Alternative 2
Alternative 3
Alternative 4


Current Conditions
Alternative 1
Alternative 2
Alternative 3
Alternative 4


Current Conditions


Alternative 1
Alternative 2
Alternative 3
Alternative 4


Current Conditions
Alternative 1
Alternative 2
Alternative 3
Alternative 4


Current Conditions


Alternative 1
Alternative 2
Alternative 3
Alternative 4


Current Conditions


Alternative 1
Alternative 2
Alternative 3
Alternative 4


Current Conditions
Alternative 1


Alternative 2
Alternative 3
Alternative 4


Modeled Flow Condition (lower-bound)


7Q10
Yes
No
Yes
Yes
Yes
NA
NA
NA
NA
NA
NA
No
No
No


Negligible
6.8
0.6
2.1
2.1
5.8


3.9


0.6
3.2


1.7
4.7


7.6


1.5


4.6


2.5
8.6


0.3


0.5


0.3


0.3
0.3


0.3
2.5


3.1


2.7
0.3


Average
Yes
No


Yes


Yes
Yes
NA


NA


NA
NA


NA


NA


No


No
No


Negligible
7.1


0.8
2.2


2.8
6.0


4.1


1.2
3.7


2.1
4.9


7.9


2.4


5.3


3.3
8.9


0.3


1.8


0.5
0.3
0.3


1.2
4.6


6.1


6.1
1.2


2-yr flood
Yes
No


Yes
Yes
Yes
NA
NA
NA
NA
NA
NA
No
No
No


Negligible
7.9
1.2
4.7
3.4
6.2
4.8
2.9
3.1
3.9
5.8
8.9
4.5
7.5
5.6
9.9
0.4
3.8
0.8
1.0
0.4
6.4
10.0
8.1
8.3
6.7


100-year flood
Yes
No
Yes
Yes
Yes
NA


Negligible
Negligible
Negligible


NA
NA
No
No
No


Negligible
8.6
3.3
5.3
7.3
6.7
6.6
3.2
4.7
4.2
7.8
11.0
8.1
11.0
9.0
12.0
0.9
3.6
1.8
1.4
1.0
8.9


13.0


9.9


9.9
8.5


Modeled Flow Condition (upper-bound)


7Q10
Yes
No


Yes
Yes
Yes
NA
NA
NA
NA
NA
NA
No
No
No


Negligible
6.8
0.6
2.1
2.1
5.8


3.9


0.7
3.2


1.7
4.7


7.6


1.5


4.5
2.5
8.6
0.3


0.4


0.3
0.3
0.3


0.3


2.0


1.9


1.8
0.3


Average
Yes
No
Yes
Yes
Yes
NA
NA
NA
NA
NA
NA
No
No
No


Negligible
7.1
0.9
2.2
2.9
6.0
4.1
1.6
3.9
2.3
4.9
7.9
2.5
5.6
3.6
8.9
0.3
1.1
0.3
0.3
0.3
1.1
2.8
4.1
4.0
1.2


2-yr flood
Yes
No
Yes
Yes
Yes
NA
NA
NA
NA
NA
NA
No
No
No


Negligible
7.9
1.3
4.2
3.7
6.3
4.8
3.4
3.7
4.0
5.8
8.9
5.4
7.9
5.9
9.9
0.4
2.8
0.8
0.8
0.4
5.5
8.5
7.0
7.3
6.3


100-year flood
Yes
No
Yes
Yes
Yes
NA
NA
NA
NA
NA
NA
No
No
No


Negligible
8.6
4.8
5.6
7.5
6.7


6.7


3.2
5.0


4.5
7.9
11.0
9.3


11.0
9.3
12.0
0.9


2.3


1.5
1.2
1.0


7.6


12.0
9.3


9.3
7.4
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Average current speed, average water depth and inundation area, as a function of flow


rate, for the Lyman Mill Pond region are presented on Figures 4-51, 4-52 and 4-53. A summary


of these predicted results is provided in Table 4-3. Similar to the Allendale Pond region,


Alternative 1 has the highest average current speed, lowest average water depth, and lowest


inundation area because of the relatively narrow channel. However, Alternatives 2 and 3


produce average current speeds and water depths in the Lyman Mill Pond Region which have


larger differences than in the Allendale Pond region. Alternative 3 has higher average current


speed and lower average water depth than Alternative 2 (and Alternative 1). Average current


speeds for Alternatives 2 and 4 are similar to present conditions; average water depths for these


two alternatives are greater than present conditions. Inundation areas for all four remedial


alternatives are less than or equal to the predicted values for present conditions. Moreover, there


is no appreciable increase in floodplain inundation for the four remedial alternatives relative to


the predicted values for present conditions. Similar to the Allendale Pond region, the effects of


effective bed roughness on model results are greatest for Alternative 1 and minimal to moderate


for Alternatives 2, 3,4 and present conditions.


Average current speed, average water depth and inundation area, as a function of flow


rate, for the Manton Pond region are presented on Figures 4-54, 4-55, and 4-56. Overall, there is


minimal difference between the four remedial alternatives and present conditions. This result is


consistent with the results presented in previous subsections which noted that the effects of the


remedial alternatives were limited to a relatively short distance downstream of Lyman Mill Dam.
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Table 4-3. Summary Comparison of Current Conditions and Alternatives 1 through 4 - Lyman Mill Pond.


Metric


Configuration
Includes Ponds


Hydrodynamic
Impact


Downstream of
Manton Dam


Increased Area
of Floodplain
Inundation


Total Inundation
Area (acres)


Average
Predicted Water


Depth (ft)


Maximum
Predicted Water


Depth (ft)


Average
Predicted


Current Speed
(ft/sec)


Maximum
Predicted


Current Speed
(ft/sec)


Alternative ID
Current Conditions


Alternative 1
Alternative 2
Alternative 3
Alternative 4


Current Conditions
Alternative 1
Alternative 2
Alternative 3
Alternative 4


Current Conditions
Alternative 1
Alternative 2
Alternative 3
Alternative 4


Current Conditions
Alternative 1
Alternative 2
Alternative 3
Alternative 4


Current Conditions
Alternative 1
Alternative 2
Alternative 3
Alternative 4


Current Conditions
Alternative 1
Alternative 2
Alternative 3
Alternative 4


Current Conditions
Alternative 1
Alternative 2
Alternative 3
Alternative 4


Current Conditions
Alternative 1
Alternative 2
Alternative 3
Alternative 4


Modeled Flow Condition (lower-bound)


7Q10
Yes
No
Yes
Yes
Yes
NA
NA
NA
NA
NA
NA
No
No
No
No
13.0
3.4
7.1
7.6
10.0
3.0


0.9


3.1


1.5
4.2


3.0


0.9


3.1


1.5
4.2


0.3


0.3


0.3


0.3
0.3


1.3


2.8


3.0


2.2
2.3


Average
Yes
No
Yes
Yes
Yes
NA
NA


NA


NA


NA


NA


No


No


No


No


14.0
4.4


7.1


7.8


10.0
3.1


1.0


4.1


2.0
4.4


3.1


1.0


4.1


2.0
4.4


0.3


0.6


0.3


0.3
0.3


1.2


6.0


8.3


6.8
2.8


2-yr flood
Yes
No
Yes
Yes
Yes
NA
NA
NA
NA
NA
NA
No
No
No
No
15.0
6.3
11.0
9.5
11.0
3.9
1.5
4.7
3.2
5.1
3.9
1.5
4.7
3.2
5.1
0.4
1.8
0.4


0.9
0.3


2.0


10.0
12.0
12.0
1.9


100-year flood
Yes
No
Yes
Yes
Yes
NA


Negligible
Negligible
Negligible


NA
NA
No
No
No
No
17.0
10.0
15.0
17.0
13.0
5.7


2.3


6.1


3.7
6.7


5.7


2.3


6.1


3.7
6.7


0.8


2.7


0.8


1.3
0.8


6.8


15.0
16.0
16.0
5.1


Modeled Flow Condition (upper-bound)


7Q10
Yes


No


Yes


Yes


Yes


NA


NA


NA


NA


NA


NA


No


No


No


No


13.0
3.5


7.0


7.5


9.8


3.0


0.9


3.3


1.6
4.3


3.0


0.9


3.3


1.6
4.3


0.3


0.3


0.3


0.3
0.3


0.9


2.2


2.9


2.1
1.2


Average
Yes
No
Yes
Yes
Yes
NA
NA
NA
NA
NA
NA
No
No
No
No
14.0
4.9
8.0
7.9
10.0
3.1
1.1
3.9
2.2
4.4
3.1
1.1
3.9


2.2
4.4


0.3


0.4


0.3


0.3
0.3


1.5


3.0


5.0


4.4
1.4


2-yr flood
Yes
No
Yes
Yes
Yes
NA
NA
NA
NA
NA
NA
No
No
No
No
15.0
7.8
11.0
11.0
11.0
4.0
1.8
5.0
3.4
5.1
4.0
1.8
5.0
3.4
5.1
0.4
1.1
0.4
0.6
0.3
2.4
7.0
9.7
9.1
1.9


100-year flood
Yes
No
Yes
Yes
Yes
NA
NA
NA
NA
NA
NA
No
No
No
No
17.0
15.0
15.0
18.0
13.0
5.9
3.1
6.4
4.5
6.9
5.9
3.1
6.4
4.5
6.9
0.8
1.4


0.8


0.9
0.8


6.8


12.0
15.0
14.0
5.4
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SECTION 5
SUMMARY


The primary objective of the study was to assess whether implementation of any of the


four identified remedial alternatives would be feasible from a hydrodynamic standpoint. To


fulfill this objective, hydrodynamic modeling was undertaken, as discussed, to:


• Evaluate various channel designs in the Allendale and Lyman Mill Ponds.


• Investigate the hydrodynamics and extent of inundation in the floodplain areas of


Allendale and Lyman Mill Ponds.


• Analyze the effects of dam removal on the hydrodynamics and flood plain inundation in


Manton Pond.


• Evaluate the impacts of the various remedial alternatives on stage height and floodplain


inundation during high-flow events in the region from Manton Dam to the confluence of


the Woonasquatucket and Moshassuck Rivers.


A two-dimensional, vertically-averaged hydrodynamic model (i.e., EFDC) was applied to


the study area, which extended about 2.3 miles along the Woonasquatucket River, from the


USGS gauging station at Centredale to Manton Dam. A high-resolution numerical grid was used


so that geometry and bathymetry for the various remedial alternative designs could be


represented adequately in the model; the grid was composed of about 120,000 2-meter grid cells.


The hydrodynamic model was used to predict future conditions in the river under various


channel/pond configurations associated with each of the three dam removal alternatives and the


one remedial alternative with the dams remaining in place. Thus, use of the model as a


prognostic tool precludes calibration, which results in uncertainty in the predictive simulations.


However, this uncertainty was minimized through the use of bounding calculations based on a


realistic range of effective bed roughness values (i.e., 0.1 to 5 cm). Predictive model simulations


were conducted using this range of bed roughness heights, which produced lower- and upper-


bound results for each flow regime. The level of uncertainty in the predictions was reflected in


these bounding simulations, with the "real" answer lying somewhere between the lower- and


upper-bound of effective bed roughness values.
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Four remedial alternative designs were evaluated during this study:


• Alternative 1 - partial excavation with channel with dams removed


• Alternative 2 - total excavation with channel and ponds with dams removed


• Alternative 3 - partial excavation with channel and ponds with dams removed


• Alternative 4 - near-shore CDF with dams in place


Detailed descriptions of these four alternative designs are presented in Section 3. The


model was used to simulate the hydrodynamics (i.e., current speed, water depth, extent of


inundation) in the study area for the four design alternatives and to present the resulting


conditions for four flow scenarios: 1) 7Q10 flow; 2) average flow; 3) 2-year flood; and 4) 100-


year flood. River discharge ranges were identified from 8 cfs for 7Q10 flow to 2,300 cfs for


100-year flood conditions.


A total of 40 hydrodynamic simulations were executed for the study area. For each


simulation, model output was processed to generate figures depicting spatial distributions of:


extent of channel and floodplain inundation; water depth and water surface elevation; current


velocity (i.e., vector plot); current velocity speed; bed shear stress; and stable bed particle size.


Hence, a voluminous set of figures (i.e., nearly 800 figures) were generated that depict the model


results for the various remedial design alternatives. A sub-set of the model results that show the


salient aspects of the design alternatives (i.e., spatial distributions of current speed and water


depth) have been included in the report. All of the model results have been forwarded to LEA


personnel for design purposes. The entire set of figures showing model results are available in


electronic format on a CD for use by USEPA and other stakeholders.


Comparisons of large-scale metrics between the alternative designs and present


conditions were made to gain an improved understanding of the impacts of each remedial


alternative on hydrodynamics in the study area. These analyses focused on three regions within


the study area: Allendale Pond, Lyman Mill Pond, and Manton Pond. The metrics used for the


comparative analyses were: spatially-averaged current speed, spatially-averaged water depth, and


total inundation area. These metrics provide a useful method for understanding basic differences


between the four remedial alternatives.
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Within Allendale Pond, Alternative 1 has the highest average current speed, lowest


average water depth, and lowest inundation area because river flow is confined to a relatively


narrow channel. Generally, Alternatives 2 and 3 yield similar results for these three metrics.


Model results indicate that these two alternatives lie between Alternative 1 and Alternative


4/present conditions, with respect to average current speed/, water depth and inundation area.


Alternative 4 has the lowest average current speed, highest average water depth, and highest


inundation area of the four alternatives. Inundation areas for all four remedial alternatives are


less than the predicted values for present conditions. Moreover, there is no appreciable increase


in floodplain inundation for the four remedial alternatives relative to the predicted values for


present conditions. The effects of effective bed roughness on model results are greatest for


Alternative 1, moderate for Alternatives 2 and 3, and minimal for Alternative 4 and present


conditions.


Similar to the Allendale Pond region, Alternative 1 has the highest average current speed,


lowest average water depth, and lowest inundation area in the Lyman Mill Pond region because


of the relatively narrow channel. However, Alternatives 2 and 3 produce average current speeds


and water depths in the Lyman Mill Pond region which have larger differences than in the


Allendale Pond region. Alternative 3 has higher average current speed and lower average water


depth than Alternative 2 and Alternative 1. Average current speeds for Alternatives 2 and 4 are


similar to present conditions; average water depths for these two alternatives are greater than


present conditions. Inundation areas for all four remedial alternatives are less than or equal to


the predicted values for present conditions. Moreover, there is no appreciable increase in


floodplain inundation for the four remedial alternatives relative to the predicted values for


present conditions. Similar to the Allendale Pond region, the effects of effective bed roughness


on model results are greatest in the Lyman Mill Pond region for Alternative 1 and minimal to


moderate for Alternatives 2, 3, 4 and present conditions.


Overall, there is minimal difference between the four remedial alternatives and present


conditions within the Manton Pond region. This result is consistent with the results presented in


prior subsections, which noted that the effects of the remedial alternatives were limited to a


relatively short distance downstream of Lyman Mill Dam.
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Based on an evaluation of the model results, the following conclusions were reached:


• All four alternatives result in reasonable predicted ranges of current velocities and current
speeds. Accordingly, any of the alternatives can be engineered to minimize erosion.


• All four alternatives result in predicted flood inundation that has no appreciable effect
beyond that for existing conditions for the areas adjacent to Allendale and Lyman Mill


PondSj even for 100-year flood events.


• All four alternatives would have a negligible effect on flood stage height and floodplain
inundation during high-flow events (100 yr-flood) in the region downstream of Manton
Dam.


In light of the modeling results, each of the four alternatives evaluated in this study are


viable remedial options for the CMRPSS from a hydrodynamic standpoint.
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Figure 1-3.
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and topography in
Lyman Mill Pond.
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Numerical grid showing
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Numerical grid showing
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Alternative 1: partial
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Figure 3-2.
Numerical grid showing


bathymetry and topography
differences in Allendale Pond


for Alternative 1: partial
excavation - channel.
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Figure 3-3.
Numerical grid showing


bathymetry and topography in
Lyman Mill Pond for
Alternative 1: partial
excavation - channel.
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Figure 3-4.
Numerical grid showing


bathymetry and topography
differences in Lynian Mill Pond


for Alternative 1: partial
excavation - channel.


QEk
Quantitative Environmental Analysis, LLC


3cHt
EMHcen:120 October 2007


DN - \\Daleel\E_DRIVE\EMHcen\Analysis\Model_Inputs\071005\bathy_layout_071 lOl.mxd







USGS 01114500
Woonasquatucket River at


Centredale. Rl


LOCATOR MAP


USGS 01114500
fr, Wbonasquatucket River at


Gmtredale, Rl


ALLEN!
DAW


LYMAN MILL DAM


MANTON
DAM


GRAPHIC SCALE


I Feet
250 500


LEGEND
Dam Location


USGS Gage Station


Shoreline


Bed Elevation (ft NGVD29)


85 - 87


87 - 89


89 - 91


91-93


93-95


95-97


97 - 99


>99


CENTREDALE MANOR
STUDY AREA


Figure 3-5.
Numerical grid showing


bathymetry and topography in
Allendale Pond for
Alternative 2: total


excavation - channel/ponds.
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Figure 3-6.
Numerical grid showing


bathymetry and topography
differences in Allendale


Pond for
Alternative 2: total


excavation - channel/ponds.
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Figure 3-7.
Numerical grid showing


bathymetry and topography in
Lyman Mill Pond for


Alternative 2: total
excavation - channel/ponds.
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Figure 3-8.
Numerical grid showing


bathymetry and topography
differences in Lyman Mill


Pond for
Alternative 2: total


excavation - channel/ponds.
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Figure 3-9.
Numerical grid showing


bathymetry and topography in
Allendale Pond for


Alternative 3: partial
excavation - channel/ponds.
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Figure 3-10.
Numerical grid showing


bathymetry and topography
differences in Allendale


Pond for
Alternative 3: partial


excavation - channel/ponds.
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Figure 3-11.
Numerical grid showing


bathymetry and topography in
Lyman Mill Pond for
Alternative 3: partial


excavation - channel/ponds.
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Figure 3-12.
Numerical grid showing


bathymetry and topography
differences in Lyman Mill


Pond for
Alternative 3: partial


excavation - channel/ponds.
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Figure 3-13.
Numerical grid showing


bathymetry and topography in
Allendale Pond for


Alternative 4: nearshore
CDF with dams in place.
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Figure 3-14.
Numerical grid showing


bathymetry and topography
differences in Allendale


Pond for
Alternative 4: nearshore
CDF with dams in place.
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Figure 3-15.
Numerical grid showing


bathymetry and topography in
Lyman Mill Pond for


Alternative 4: nearshore
CDF with dams in place.
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Figure 3-16.
Numerical grid showing


bathymetry and topography
differences in Lyman Mill


Pond for
Alternative 4: nearshore
CDF with dams in place.
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Figure 4-1. Comparison of 100-yr flood hydrograph at Manton Dam between current conditions
and Alternative 1 (partial excavation - channel).
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Figure 4-2. Comparison of 100-yr flood hydrograph at Manton Dam between current conditions
and Alternative 2 (total excavation - channel/ponds).
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Figure 4-3. Comparison of 100-yr flood hydrograph at Manton Dam between current conditions
and Alternative 3 (partial excavation - channel/ponds).
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Figure 4-5.
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Figure 4-6.
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Figure 4-8.
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Figure 4-10.
Predicted water depth


during 100-yr flood event.
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Figure 4-11.
Predicted current speed
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Figure 4-12.
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Figure 4-13.
Predicted current speed
during 7Q10 discharge.
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Figure 4-14.
Predicted water depth
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Figure 4-15.
Predicted current speed


during 100-yr flood event.
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Figure 4-16.
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Figure 4-17.
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Figure 4-18.
Predicted water depth
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Figure 4-19.
Predicted current speed
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Figure 4-20.
Predicted water depth


during 7Q10 discharge.
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Figure 4-21.
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Figure 4-22.
Predicted water depth


during 100-yr flood event.
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Figure 4-23.
Predicted current speed
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Figure 4-24.
Predicted water depth
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Alternative 2: Total Excavation
- Channel/Ponds.


Upper-Bound Case
Allendale Pond


QEIV
Quantitative Environmental Analysis, LLC


xl»t
EMHcen:120 October 2007


AYC-\\DaI eel\E^DRlVE\EMHcen\Analysis\Model_Outputs\basecase_10082007\base_water_depth.mxd







N


USGS 01114500
Woonasquatucket River at


Centredale, Rl


l


LOCATOR MAP


USGS 01114500
\Ahnnaaquatucket River at


Contredale, Rl


ALLEN!
DAIW


LYMAN MILL DAM


MANTON
DAM


GRAPHIC SCALE


Feet
250 500


LEGEND
Dam Location


USGS Gage Station


Shoreline


Current Speed (m/s)


^B <01


HH 0.1 -0.2


HH °-2 - °4


9HI 0.4-0.6


HH 0.6-0.8


0.8-1.0


1.0-1.2


BH 1.2-1.4


• > 1.4


CENTREDALE MANOR
STUDY AREA


Figure 4-25.
Predicted current speed
during 7Q10 discharge.
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Figure 4-26.
Predicted water depth


during 100-yr flood event.
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Figure 4-27.
Predicted current speed


during 100-yr flood event.
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Figure 4-28.
Predicted water depth
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Figure 4-29.
Predicted current speed
during 7Q10 discharge.
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Figure 4-30.
Predicted water depth


during 100-yr flood event.
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Figure 4-31.
Predicted current speed


during 100-yr flood event.
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Figure 4-32.
Predicted water depth


during 7Q10 discharge.
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Figure 4-34.
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Figure 4-35.
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Figure 4-36.
Predicted water depth
during 7q 10 discharge.


Alternative 3: Partial Excavation
- Channel/Ponds.


Upper-Bound Case
Lyman Mill Pond


QEIV
Quantitative Environmental Analysis, LLC


edit
EMHcen:I20 October 200


AYC-\\DaleeI\E_DRJVE\EMHcen\Analysis\Model_Outputs\basecase_10082007\base_water_depth.mxd







N LOCATOR MAP


USGS 01114500
V\foonasquatucket River at


Centredale, Rl


LYMAN MILL DAM


MANTON
DAM


GRAPHIC SCALE


0 250 500


LEGEND
Dam Location


USGS Gage Station


Shoreline


Current Speed (mis)


BH <o.i
H 0.1 -0.2


IH °2 - °4


HI 0.4 - 0.6


0.6-0.8


0.8- 1.0


1.0- 1.2


•I 1.2-1.4


> 1.4


CENTREDALE MANOR
STUDY AREA


Figure 4-37.
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Figure 4-38.
Predicted water depth
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Figure 4-39.
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Figure 4-40.
Predicted water depth


during 7Q10 discharge.
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Figure 4-41.
Predicted current speed
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Figure 4-42.
Predicted water depth


during 100-yr flood event.
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Figure 4-43.
Predicted current speed
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Figure 4-44.
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Figure 4-45.
Predicted current speed
during 7Q10 discharge.
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Figure 4-46.
Predicted water depth
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Figure 4-47.
Predicted current speed
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Figure 4-48. Average current speed in Allendale Pond as a function of flow rate.
Range of values represent results from upper- and lower-bound effective bed roughness simulations.
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Figure 4-49. Average water depth in Allendale Pond as a function of flow rate.
Range of values represent results from upper- and lower-bound effective bed roughness simulations.
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Figure 4-50. Total inundation area in Allendale Pond as a function of flow rate.
Range of values represent results from upper- and lower-bound effective bed roughness simulations.


AYC -\\amy\D_DRIVE\EMHcen\Analysis\Model_outputs\flow_vs_para_analysis\plot_flow_vs_para_compare_l 1052007.pro
Men Nov 05 08:44:25 2007







7Q10 Flow Average Flow 2-Yr Flood 100-Yr Flood


T3
0>


I *


Present Conditions


Alternative 1: Partial


'VIA Alternative 2: Total


Alternative 3: Partial


ffllf Alternative 4: Nearshore


xcavation - Channel


Excavation - Channel/Ponds


ixcavation - Channel/Ponds


CDF with Dams in Place


OL
1 100


Flow Rate
(cfs)


1000 10000


Figure 4-51. Average current speed in Lyman Mill Pond as a function of flow rate.
Range of values represent results from upper- and lower-bound effective bed roughness simulations.
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Figure 4-52. Average water depth in Lyman Mill Pond as a function of flow rate.
Range of values represent results from upper- and lower-bound effective bed roughness simulations.
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Figure 4-53. Total inundation area in Lyman Mill Pond as a function of flow rate.
Range of values represent results from upper- and lower-bound effective bed roughness simulations.
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Figure 4-54. Average current speed in Manton Pond as a function of flow rate.
Range of values represent results from upper- and lower-bound effective bed roughness simulations.
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Figure 4-55. Average water depth in Manton Pond as a function of flow rate.
Range of values represent results from upper- and lower-bound effective bed roughness simulations.
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Figure 4-56. Total inundation area in Manton Pond as a function of flow rate.
Range of values represent results from tipper- and lower-bound effective bed roughness simulations.
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Record of Decision 

Part 1: The Declaration 



PART 1: DECLARATION FOR THE RECORD OF DECISION 



A. SITE NAME AND LOCATION 


Nyanza Chemical Waste Dump Superfund Site, Operable Unit 4 
Ashland, Massachusetts 
MAD990685422 


B. STATEMENT OF BASIS AND PURPOSE 


This decision document presents the selected remedial action'for Operable Unit 4 (0U4) of the 
Nyanza Chemical Waste Dump Superfund Site ("the Site"). 0U4 consists of that portion of the 
Sudbury River ("the river") that v̂ âs contaminated by the former Nyanza, Inc. textile dye facility 
- i.e., the river as it stretches from the Nyanza facility in Ashland, Massachusetts to its 
confluence yvith the Assabet River in Concord, Massachusetts. This remedial action yvas chosen 
in accordance yvith the Comprehensive Environmental Response, Compensation and Liability 
Act of 1980 (CERCLA), 42 USC § 9601 et seq., as amended by the Superfund Amendments and 
Reauthorization Act of 1986 (SARA), and, to the extent practicable, the National Oil and 
Hazardous Substances Pollution Contingency Plan (NCP), 40 CFR Part 300, as amended. The 
Director of the Office of Site Remediation and Restoration (OSRR) has been delegated the 
authority to approve this Record of Decision (ROD). 


This decision yvas based on the Administrative Record, which has been developed in accordance 
w îth Section 113(k) of CERCLA, and which is available for review at the Ashland Public 
Library and at the United States Environmental Protection Agency (EPA) Region 1 OSRR 
Records Center in Boston, Massachusetts. The Administrative Record Index (Appendix F to the 
ROD) identifies each of the items comprising the Administrative Record upon which the 
selection of the remedial action is based. 


The Massachusetts Department of Environmental Protection (MassDEP) has reviewed the 
various alternatives and has indicated its support for the selected remedy. MassDEP has also 
reviewed the Risk Assessments and the Feasibility Study. MassDEP concurs in the selected 
remedy for the Site. 


C. ASSESSMENT OF THE SITE 


The response action selected in this ROD is necessary to protect the public health or welfare or 
the environment from actual or threatened releases of hazardous substances into the 
environment. 


D. DESCRIPTION OF THE SELECTED REMEDY 


This ROD sets forth the selected remedy for 0U4 of the Nyanza Chemical Waste Dump 
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Superfund Site. The selected remedy has several components: institutional controls ("ICs"), 
monitored natural recovery ("MNR"), enhanced natural recovery ("ENR"), long-term 
monitoring, and five-year reviews. Each of these components addresses human consumption of 
fish contaminated by mercury or methylmercury. Human consumption of mercury-contaminated 
fish caught from the river represents the sole actionable threat to human health; there is no 
actionable threat or risk to the environment. Nine sections or reaches of the Sudbury River were 
evaluated as part of 0U4 (Reaches 2-10). Two reaches. Reaches 5 and 7, do not present 
unacceptable impacts to human health or the environment. As a result, the selected remedy 
focuses on Reaches 2, 3, 4, 6, 8, 9, and 10. Reach 1 is upstream and has not been impacted by 
contamination from the Nyanza facility. This remedy will allow most of OU4 to be used for 
fishing and fish consumption assuming "recreational" quantities of fish are consumed. This 
conclusion is, however, dependent on projections about the quantity of mercury deposited in the 
river by sources umelated to the Nyanza facility. There is also an exception for Reach 8 of the 
river, which is less amenable to remediation measures, primarily due to ongoing atmospheric ., 
deposition of mercury (unrelated to the Nyanza facility) and natural hydrological features of 
Reach 8 that convert even small amounts of mercury into relatively high levels of contamination 
in fish. In this reach, fish contamination is expected to continue at levels that would not allow for 
consumption offish by recreational anglers; exposures will be reduced to acceptable levels by 
reliance on institutional controls (e.g., fish advisories). Because Reach 8 is a national wildlife 
refiige managed by the U.S. Fish and Wildlife Service, EPA believes it will be easier to 
implement, monitor and maintain/enforce institutional controls there, including maintaining fish 
advisory signs and performing outreach on a nearly continual basis (e.g., warnings in brochures 
or elsewhere at the visitors' center and informal reminders by FWS staff). 


The major components of this selected remedy are: 


1.	 ENR. ENR entails placing a six-inch layer of sand over sediments containing a 
concentration of mercury in excess of 10 parts per million ("ppm") in surface sediment, 
so as to accelerate natural recovery processes by which mercury is diluted in river 
sediments. This, in turn, will contribute to a reduction of mercury concentrations in fish 
tissue over time. ENR will occur in a portion of Reach 3, which is the reach with the 
highest level of mercury contamination. 


2.	 MNR. MNR will involve taking samples offish tissue, sediment, and/or surface water to 
monitor natural recovery processes. This will occur in Reaches 2,4, 6, 9, and 10. 


3.	 Long-term Monitoring. Reach 8 will be monitored to verify the impact of the selected 
remedy and the effects of ongoing atmospheric deposition. EPA expects mercury 
concentrations in fish will be stable or decrease over time in this reach, although it is 
possible that atmospheric deposition of mercury will result in increases in fish tissue 
contamination. 


4.	 ICs. The ICs for OU4 shall include posting offish advisory signs, coordination with 
State agencies responsible for maintaining dam structures along the river, and public 
outreach to discourage consumption of contaminated fish. Reach 8 will rely oh 
institutional controls in the long term for the remedy to remain protective. 


5.	 Five Year Reviews. There will be five-year reviews of the remedy's protectiveness and 
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performance. 



Not withstanding ambient and/or background sources of mercury, which,are unrelated to the 
former Nyanza facility, the primary source of mercury contamination within the Sudbury River 
remains the historical operation at the former Nyanza facility. Although active discharges have 
ceased, mercury deposits within river sediment continue to contaminate surface water and fish, 
which (if consumed) represent a risk to humans. This sediment is not a principal threat waste, 
because it can be "reliably contained" and is not "highly toxic," within the meaning of EPA's 
"Guide to Principal Threat Waste and Low Level Threat Waste" (November 1991). The 
sediment therefore constitutes a low-level threat waste, which will be addressed through ENR, 
MNR, long-term monitoring, ICs, and five-year reviews. 


E. STATUTORY DETERMINATIONS 


The selected remedy is protective of human health and the environment, complies with federal 
and state requirements that are applicable or relevant and appropriate to the remedial action, is 
cost-effective, and utilizes permanent solutions and alternative treatment technologies to the 
maximum extent practicable. 


The statutory preference for treatment of principal threats does not apply, because principal 
threat waste is not addressed in this operable unit. Previous response actions in other operable 
units addressed principal threat wastes (e.g., removal of contaminated soil and sediment located 
near the former Nyanza facility). 


The thin sand layer contemplated under the selected remedy will have impacts in wetlands and 
constitutes modification and occupancy of a floodplain. Under the federal wetlands executive 
order (EO 11990), the state wetlands rules applicable to riverbed, riverfronts and banks (310 
CMR 10.54, .56, .58), and the state and federal regulation of dredge-and-fill operations in rivers 
(Clean Water Act § 404 and 314 CMR 9.00), EPA is required to avoid adverse impacts to 
wetlands and other aquatic environments, or avoid discharges of fill material to the river, unless 
there is no practicable alternative. In addition, the floodplain executive order (EO 11988) 
requires EPA to avoid actions that result in the occupancy and modification of floodplains, 
unless there is no practicable alternative. Because mercury contamination that leads to an 
unacceptable risk to human health exists in the river sediment, there is no practical alternative to 
conducting work that impacts these areas. The selected remedy is the least damaging practicable 
alternative because this alternative impacts-the smallest area among all active alternatives . 
considered, is expected to meet cleanup goals in a short timeframe (approximately 10 years) in 
the most contaminated part of the river, and presents fewer impediments to successfiil restoration 
of the aquatic environment. The selected remedy is not expected to result in a loss of flood 
storage capacity. 


Because this remedy will result in hazardous substances remaining on-site above levels that 
allow for unlimited use and unrestricted exposure to mercury in fish tissue, a review will be 
conducted within five years after initiation of the remedial action to ensure that the remedy 
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continues to provide adequate protection of human health and the environment. 



F. ROD DATA CERTIFICATION CHECKLIST 


The following information is included in the Decision Summary section of this Record of 
Decision. Additional information can be found in the Administrative Record file for this Site. 


•	 Chemicals of concern (COCs) and their respective concentrations 
•	 Baseline risk represented by the COCs 
•	 Cleanup levels established for COCs and the basis for the levels 
•	 Assumptions (primarily related to fish consumption) in the baseline risk assessment and 


the ROD. 
•	 Levels offish consumption that will be safe at OU4 as a result of the selected remedy 
•	 Estimated capital, operation and maintenance (O&M), and total present worth costs; 


discount rate; and the number of years over which the remedy cost estimates are 
projected 


•	 Decisive factor(s) that led to selecting the remedy. 


G. AUTHORIZING SIGNATURES 


This ROD documents the selected remedy for the remediation of fish tissue at Operable Unit 4 of 
the Nyanza Chemical Waste Dump Superfiind Site. This remedy was selected by EPA with the 
concurrence of the Massachusetts Department of Environmental Protection. 


Concur and recommended for immediate implementation: 


U.S. Environmental Protection Agency 


Date: V^ / .4^ ) JO/ 0 
lames t/Owens III, Dhector 


" ^ - j T  ' Office of Site Remediation and Restoration 
// Region 1 
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PART 2: SUMMARY OF THE DECISION 


A. SITE NAME, LOCATION AND BRIEF DESCRIPTION 


The Nyanza Chemical Waste Dump Superfimd Site ("Site") includes all areas 
contaminated as a result of the Nyanza, Inc. textile dye facility that formerly operated on 
Megunko Road, in Ashland, MA. The Site has been divided into four operable units, or 
OUs. OUl consists of the former Nyanza plant, inclusive of the landfill at the Site. 0U2 
addresses contaminated groundwater. 0U3 addresses contamination in the Eastern 
Wetland, Chemical Brook, Trolley Brook and Outfall Creek. Remedies have been 
selected (and in some cases, completed) for each of the first three OUs. 


This Record of Decision selects a final remedy for 0U4. 0U4 consists of those portions 
of the Sudbury River that are contaminated by the former Nyanza, Inc. textile dye facility 
and includes 26 downstream miles from the Nyanza facility to the river's confluence with 
the Assabet River, passing through the Towns of Ashland, Framingham, Sudbury, 
Wayland, Lincoln, and Concord, Massachusetts. The river has been divided into ten 
reaches or sections, based on hydrologic properties (e.g., fast-flowing areas, impounded 
areas, wetlands). These reaches are depicted on Figure A-1 located in Appendix A. 


The river is a flowing stream (Reach 1)' upstream of the Nyanza facility. Reach 2 
consists of Mill Pond and a small flowing steam which is the location of historic surface 
water discharges from the Nyanza Site. The river continues first into Reservoir 2 (Reach 
3), which consists of a series of lobes, and then into Reservoir 1 (Reach 4). Each of the 
reservoirs effectively acts as a settling basin, as velocity decreases and depth and width 
increase within these impoundment areas. After Reach 4, the Sudbury River increases in 
velocity and returns to a narrow channel (Reach 5) until it reaches the Saxonville 
impoundment (Reach 6), where the channel widens and the velocity decreases allowing 
sediments to deposit again in the river's third impoundment area. Control structures 
(dams) exist at the outlets of all three impounded areas (Reservoir 2, Reservoir 1, and 
Saxonville impoundment). 


As the river flows from the Saxonville impoundment, the river channel narrows again and 
has adjacent areas of isolated wetlands along its banks (Reach 7) until it reaches the Great 
Meadows National Wildlife Refuge ("GMNWR") (Reach 8), where the Sudbury River 
follows a narrow channel surrounded by an extensive floodplain and wetlands region. 
Downstream of GMNWR, the river enters Fairhaven Bay (Reach 9), where it widens and 
velocity decreases again. The last portion of the river is Reach 10, where the river returns 
to a flowing stream in a narrow chaimel with isolated areas of wetlands along the banks 
until its confluence with the Assabet River. 


' Reach 1 is upstream of the Nyanza facility, is not contaminated by the Nyanza facility, and is 
therefore not part of 0U4 or the Site. 
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B. SITE HISTORY AND ENFORCEMENT ACTIVITIES 


1. History of Site Activities 
The 35-acre former Nyanza chemical facility ("facility") is located in Ashland, 
Massachusetts, approximately 22 miles west of Boston. As shown on Figure B-1, the 
facility is situated in an industrial area 0.4 km south of the Sudbury River. The facility 
was occupied from 1917 through 1978 by several companies that manufactured textile 
dyes and dye intermediates. Nyanza, Inc. ceased operations in 1978. 


Mercury was used as a catalyst in the production of textile dyes from 1917 to 1978. 
Approximately 2.3 metric tons (2,300 kg) of mercury were used per year from 1940 to 
1970; a total of approximately 45 to 57 metric tons of mercury were released to the 
Sudbury River during this period. From 1970 until the facility closed in 1978, wastes 
were treated on-site and wastewater was discharged to Ashland's town sewer system. 
These revised treatment practices reduced the quantity of mercury released to the 
Sudbury'River to between 23 and 30 kg per year, or about 400 to 500 pounds during that 
eight-year period. 


During the period of operation, large volumes, of chemical waste were disposed of in 
burial pits, below-ground containment structures and various lagoons. Process chemicals 
that could not be reused or recycled, such as phenol, nitrobenzene, and mercuric sulfate, 
were also disposed of on-site or discharged into the Sudbury River mainly through a 
small collection of streams and culverts referred to as Chemical Brook, Trolley Brook, 
Outfall Creek and the Lower Raceway. 


A more complete description of the Site history can be found in Section 2.1 of the 
Feasibility Stiidy ("FS") report. 


2. History of Federal and State Investigations and Remedial Actions 
a. Federal Responses 
The Site was listed on the National Priorities List (NPL) on September 9, 1983. Initial 
actions were conducted between 1987 and 1988; these activities included the removal of 
an underground storage vault containing various chemicals and removal of associated 
contaminated soil for off-site disposal. 


Due to the size and complexity of environmental impacts at the Site, multiple Operable 
Units ("OUs") were created to allow independent evaluation of distinct portions of the 
Site or media. OUl is the landfill at the Site; 0U2 is the contaminated groundwater; 
OU3 addressed contamination in the Eastern Wetland, Chemical Brook, Trolley Brook 
and Outfall Creek. 0U4, addressed in this Record of Decision, is the remaining affected 
portions of the Sudbury River. 


EPA addressed contaminated soil within OUl via consolidation and onsite capping; these 
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remedial activities were completed in 1992. Then EPA began addressing off-site 
groundwater contamination (0U2) by selecting an interim pump and treat remedy in a 
1991 ROD. Due to the discovery of Dense Non-Aqueous Phase Liquid (DNAPL) within 
the groundwater plume and additional risk to human health via vapor intrusion in 
dwellings located above the groundwater plume, changes to the 0U2 remedy were 
documented in a 2006 Explanation of Significant Differences (ESD) and are currently 
being implemented. 


Contaminated surface water runoff and groundwater discharged from the Nyanza Site to 
Trolley Brook, Outfall Creek, the Lower Raceway and the Eastern Wetland resulted in 
the creation of 0U3 to address contaminated sediment and surface water. A remedy was 
selected in 1993 which provided for the excavation of contaminated soil and sediments. 
Remedial actions at OU3 began in 1999 and all cleanup and restoration activities were 
completed in August 2001. To address both human and environmental risks beyond the 
limits of 0U3 (i.e., within the Sudbury River), the 1993 ROD for 0U3 created the 
Sudbury River operable unit, 0U4, to allow fiirther evaluation and eventual selection of a 
remedy. 


Additional information on responses to contamination at the Site can be found in the 
EPA's Record of Decision for OU3, issued in 1993. 


EPA has completed a number of studies on OU4, which collectively (along with the 1992 
OU3 Remedial Investigation) form EPA's remedial investigation of OU4. A Human 
Health Risk Assessment ("HHRA") was completed in 1999. It concluded that the only 
unacceptable risk to human health within the river was from the consumption of mercury-
contaminated fish. Incidental ingestion and direct contact of surface water and sediment 
were also evaluated but were determined not to pose an unacceptable risk to human 
health. Following the collection of fish from all 10 reaches, a 2006 Supplemental 
HHRA, as further modified by an EPA Technical Memorandum of May 20, 2009, 
concluded that the only exposure scenario resulting in an unacceptable risk to human 
health was the consumption of mercury-contaminated fish by a recreational angler ~ 
someone assumed to eat approximately ten to 15 servings per year of fillets from fish 
caught in the Sudbury River (see Section H for details). A Baseline Ecological Risk 
Assessment ("BERA") was completed in 1999. The 1999 BERA relied significantly on 
food chain modeling and, based on this modeling, the 1999 BERA projected the 
possibility of certain ecological risks. In 2002-2005, comprehensive field studies were 
completed and numerous samples collected to directly measure the degree of risk to 
ecological receptors, the results of which were reported in a 2008 Supplemental Baseline 
Ecological Risk Assessment ("SBERA"). The SBERA found no unacceptable ecological 
risks from contamination in 0U4. 


A Feasibility Study ("FS") and Proposed Plan were completed for 0U4 in June 2010. 
The Proposed Plan recommended the remedy selected by this Record of Decision. 


b. State fishing advisories 
Currently multiple advisories applicable to the Sudbury River have been issued by the 
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Massachusetts Department of Public Health (MassDPH). The first, an advisory applicable 
to all freshwater bodies in the State, recommends that fish not be consumed by children 
and women who are pregnant or may become pregnant; this is due to the statewide 
distribution of mercury from atmospheric (non-point) sources. There is also a Sudbury 
River-specific advisory that warns against the consumption of any fish caught from the 
Sudbury River by all segments of the population. 


3. History of CERCLA Enforcement Activities 


By 1992, EPA had identified approximately 18 entities that it believed were responsible 
parties, all of whom received general notice letters. EPA subsequently entered into five 
separate settlements with certain parties, including the former operator of the Nyanza 
facility and certain of its employees, under which EPA settled its claims in return for 
(among other things) payments of cash. These payments to EPA totaled more than $8 
million. 
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C. COMMUNITY PARTICIPATION 


Throughout the Site's history, community concerns and involvement have been 

moderate, with periods of increased public participation. EPA has kept the community 

and other interested parties apprised of Site activities through informational meetings, 

fact sheets, press releases and public meetings. Below is a brief chronology of public 



• outreach efforts. 


In 1986, EPA released a Community Relations Plan (CRP) that outlined a 
program to address community concerns and keep citizens informed about and 
involved in remedial activities at the Nyanza Site. This plan was fiirther 
updated in April 1993. 


From 1993-1995, EPA issued the following Press Releases relating to 0U4: 
Technical Assistance Grant to Framingham Advocates for the Sudbury 
River(1993) 
Availability of Fish Advisory Brochures (1995) 
Armouncement regarding Multi-Agency Meeting on River Investigations 
(1995) 


From 1994-1995, there were six meetings of the Sudbury River Task Force; this 
group consisted of both citizens and government agencies that worked on 
developing fish advisory materials (brochures, signs, etc). 


From 1995-1996, there were three Public Meetings in Framingham to update 
the public and discuss both the Continuing Source Area (0U3) remediation plan 
as well as issues affecting the Sudbury River. 


From 1999-2004, EPA provided technical assistance and information to the 
Massachusetts Department of Public Health and the Ashland/Nyanza Health 
Study Community Advisory Council. 


In June 2003, EPA issued a fact sheet to mailing list recipients announcing the 
start of data collection from the river for the completion of supplemental human 
health and ecological risk assessments. 


• 	 In June 2006, EPA issued a Press Release and provided a status update 
regarding the supplemental human health risk assessment and ecological studies 
which were underway at that time. 


• 	 In June and July 2006, EPA gave a presentation to the SuAsCo Watershed 
Community Council and the Framingham Board of Selectman, respectively. 


•	 In June 2007, EPA issued a fact sheet (in both English and Spanish) to mailing 
list recipients to announce the conclusion (in 2006) of the human health risk 
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assessment, and describe progress on the ecological risk assessment. This 
Factsheet was distributed to Town Halls and Boards of Health within each of 
the six towns located along the river. In addition, these factsheets were also 
placed at bait shops located in the watershed and/or adjacent the Sudbury River. 


In June 2007, EPA gave an update and a presentation to the Framingham Board 
of Selectman. 


• 	 In July 2007, EPA met with representatives of the State (MassDEP, 
Massachusetts Department of Conservation and Recreation) and the 
Massachusetts Water Resources Authority to discuss utilization and fiiture 
anticipated used of the Sudbury River reservoirs. 


• 	 In November 2007, EPA gave a presentation during the annual "Rivervisions" 
conference sponsored by the SuAsCo Watershed Community Council. 


In June and November 2008, EPA participated in public meetings along with 
the natural resources trustees (MassDEP, NOAA, and F&WS) to discuss 
restoration along the Sudbury River. 


On March 11, 2010, EPA met with representatives of the State (MassDEP, 
DCR) and the MWRA to discuss utilization and fiiture anticipated used of the 
Sudbury River reservoirs 


• 	 On June 16, 2010, EPA published a Public Notice and summary of the Proposed 
Plan. Based on this, an article subsequently ran in the Metrowest Daily News 
announcing the plan's availability to the public. 


•	 On June 21 and 24, 2010, EPA held informational meetings to discuss the 
results of the Feasibility Study, cleanup alternatives evaluated, and to present 
the Agency's Proposed Plan. Given the 26 downstream miles of river and 
multiple towns potentially affected by remedial decisions, multiple meetings 
were held, one at Great Meadows National Wildlife Refiige Headquarters 
(SudburyAVayland town line) and another in Framingham. At these meetings, 
representatives from EPA answered questions from the public. 


•	 On June 22, 2010, EPA held a supplemental meeting to discuss its use of 
computer models as part of its evaluation of remedial alternatives. This meeting 
was held at GMNWR Headquarters. At this meeting, representatives from 
various EPA offices (Region I and ORD) were available and answered 
questions from the public. 


•	 On June 25, 2010, EPA made the administrative record available for public 
review at EPA's offices in Boston and at the Ashland Public Library, Ashland, 
Massachusetts. 
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From June 25 to July 25, 2010, EPA held a 30-day public comment period to 
accept public comment on the alternatives presented in the Feasibility Study and 
the Proposed Plan and on any other documents previously released to the public. 
An extension to the public comment period was requested and granted, thus 
extending the comment period to August 26, 2010. 


• 	 On July 19, 2010, the EPA held a formal Public Hearing to discuss the Proposed 
Plan and to accept any oral comments. A transcript of this meeting and the 
comments and the Agency's response to comments are included in the 
Responsiveness Summary, which is part of this Record of Decision. 


Beginning in 2008, EPA has been coordinating with the Metrowest Nyanza 
Advisory Committee - a task force organized under the Metropolitan Area 
Planning Council (formerly Mefrowest Growth Management Committee). The 
Nyanza Advisory Committee's focus, to date, has been providing third-party 
review (via a consultant) of EPA risk assessments. Feasibility Study, and 
Proposed Plan. More recent discussions (since 2009) have been focused on 
results of a "fishing survey" (conducted by the Committee) and a discussion of 
those results with the Massachusetts Department of Public Health (MassDPH). 
Numerous discussions have ensued regarding effective means of 
communicating risks to local ethnic populations and reviewing outreach 
materials prepared by the Committee. 
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D.	 SCOPE AND ROLE OF OPERABLE UNIT OR RESPONSE ACTION 


There are four operable units at the Site. 


•	 OUl is the landfill at the Site; 


•	 OU2 is the contaminated groundwater; 


•	 0U3 addressed contamination in the Eastern Wetland, Chemical Brook, Trolley 
Brook and Outfall Creek; and 


•	 OU4, addressed in this ROD, is the portion of the Sudbury River downstream of 
the former Nyanza facility, as described above. 


EPA addressed contaminated soil within OUl via consolidation and onsite capping; these 
remedial activities were completed in 1992. Then EPA began addressing off-site 
groundwater contamination (OU2), by selecting an interim pump and treat remedy in a 
1991 ROD. Due to the discovery of DNAPL within the groundwater plume and 
additional risk to human health via vapor intrusion in dwellings located above the 
groundwater plume, changes to the selected remedy were documented in a 2006 ESD and 
are currently being implemented. Contaminated surface water runoff and groundwater 
discharged from the Nyanza Site to Trolley Brook, Outfall Creek, the Lower Raceway 
and the Eastern Wetland resulted in the creation of 0U3 to address contaminated 
sediment and surface water. A remedy was selected in 1993 which provided for the 
excavation of contaminated soil and sediments. Remedial actions at OU3 began in 1999, 
and all cleanup and restoration activities were completed in August 2001. To evaluate 
both human and environmental risks beyond the limits of OU3 (i.e., within the Sudbury 
River), the 1993 ROD for 0U3 created the Sudbury River operable unit, 0U4. 


Nyanza Operable Units 


Remedial Action 	 Date of 
Completion 


OUl 	 Consolidation and landfill cap 1992 


0U2 	 Pump & treat contaminated groundwater Ongoing 


0U3 	 Excavation of contaminated soil and sediment in creeks, 2001 
wetiands 


0U4 	 Monitored and Enhanced Natural Recovery of surface Ongoing 
water/fish tissue 


OU4, the subject of this ROD, addresses contamination in the Sudbury River. 
Consumption offish from certain portions of the Sudbury River poses an unacceptable 
risk to recreational anglers - i.e., results in an exposure to mercury that would exceed 
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EPA's acceptable risk range for non-carcinogenic risks. This operable unit presents the 
final response action for this Site and addresses a low-level threat at the Site through 
(among other things) enhanced natural recovery, monitored natural recovery, other 
monitoring, and institutional controls. 


Although there are multiple contaminants associated with historic Nyanza operation and 
there are multiple contaminants of concern in other media (e.g., volatile organic 
compounds in groundwater), the only significant contaminant in 0U4 is mercury (or 
methylmercury, in its organic form). Inasmuch as operations at the former Nyanza 
facility terminated in 1978 and other source areas in 0U3 have already been cleaned up, 
the mercury source that continues to degrade the river is predominantly located in 
downstream sediment; from sediment it passes into surface water and fish tissue. It 
presents an unacceptable risk to human health only in fish tissue, and only then if 
consumed in quantities associated with recreational angling 


Mercury is not a principal threat at the Site, because at its source, in sediment, it is not 
highly mobile, it is found at relatively low levels, and it can be reliably contained, within 
the meaning of EPA's "Guide to Principal Threat Waste and Low Level Threat Waste" 
(November 1991). It is instead classified as a low-level threat waste. EPA's response to, 
this threat is to "enhance" the rate of natural recovery (ENR) by depositing a thin layer of 
sand over the most-contaminated sediments, thereby reducing mercury levels in surficial 
sediment and surface water and decreasing fish-tissue concentrations. EPA's selected 
remedy also involves, among other things, a sampling program to monitor natural 
recovery (MNR) throughout most of the river as well as sampling other areas of the river 
that are not expected to recover naturally in a reasonable time, five-year reviews (FYRs) 
to evaluate the progress of the remedy, and institutional controls (ICs) ~ e.g., continued 
posting of signs warning against consumption of fish from the river. 


Principal and Low-Level Threats at OU4 


Principal Threats Medium Contaminant(s) Action To Be Taken 


NA^ NA NA NA 


Low-Level Medium Contaniinant(s) Action To Be Taken 
Threats 


Contaminated Sediment Mercury, ENR, MNR, FYRs, ICs, 
sediment methylmercury other monitoring 


As discussed above, principal threat wastes were addressed in prior responses at other operable 
units. 
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E. SITE CHARACTERISTICS 
EPA has performed or commissioned a number of investigations of contamination in 
OU4. These include a Draft Baseline Ecological Risk Assessment (BERA) in 1999, a 
Supplemental Baseline Ecological Risk Assessment (SBERA) in 2008, a Supplemental 
Baseline Human Health Risk Assessment (SBHHRA) in 1999 and another Human Health 
Risk Assessment in 2006 (HHRA). In 2010, EPA issued a Feasibility Stiidy (FS), which 
included a Conceptual Site Model (CSM) and a discussion of the results of a computer 
model developed as part of the FS and used to evaluate the various remedial alternatives 
which were considered. The FS also suinmarized the results of samples taken in 2007 
and 2008, which were used to calibrate the computer model. 


The Rl for 0U3, completed in 1992, concluded that the only contaminant of concern 
potentially presenting an unacceptable risk in the Sudbury River was mercury. 
Subsequent evaluations (specifically the 1999 SHHRA) determined that the only 
unacceptable risk in the river was to humans, specifically to anglers who consumed their 
catch from the river and which contain high concentrations of mercury. There was no 
risk from ingestion or direct contact with either surface water or sediment. These risk 
assessments are discussed in greater detail in Section G, below. This section, in 
particular, reviews: 


•	 The hydrology of the river. 
•	 Processes by which mercury enters the river, and is converted into its most toxic 


form, methylmercury (MeHg). 
•	 Sampling results from the river for the following media: sediment, surface water 


and fish tissue. 
•	 The Conceptiial Site Model (CSM). 
•	 The computer model developed by EPA used to evaluate remedial alternatives. 


1. Hydrology of the River 
0U4 consists of the Sudbury River as it stretches approximately 26 miles from the 
Nyanza facility in Ashland, Massachusetts to its confluence with the Assabet River in 
Concord, Massachusetts. The river follows a general pattern of high flow during the 
spring and very low flow in the summer. For example, the Saxonville gauge reported a 
yearly high flow of 36 cubic meters per second on April 18, 2007, and a yearly low of 0.1 
cubic meters per second from September 5 to 9, 2007. 


EPA divided the river into 10 reaches, the latter nine of which (Reaches 2 through 10) are 
part of OU4, being downstream of the Nyanza facility and potentially affected by Nyanza 
mercury contamination. Reach 1 is upstream of the Nyanza facility and is not part of the 
Site, as no contamination from the Nyanza facility was found in this part of the river. 
Reach 2 is the most upstream portion of the river affected by Nyanza operations; it 
consists of Mill Pond and a flowing stream. The river then flows into two reservoirs: first 
into Reservoir 2 (Reach 3), which consists of a series of lobes of increasingly larger size. 
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and then into Reservoir 1 (Reach 4). Each reservoir effectively acts as a settling basin, as 
velocity decreases and depth and width increase within these impoundment areas. 
Reservoir 2, being the most-upstream "settling basin," has been estimated to reduce the 
total mercury load by 23% via sedimentation. These reservoirs were once designated as 
an emergency drinking water supply, but are no longer designated as such, due to high 
turbidity and insufficient volume. 


After Reservoir 1, the river increases in velocity and returns to a narrow flowing channel 
(Reach 5) until it reaches Saxonville impoundment (Reach 6), where the channel widens 
and the velocity decreases, allowing sediments to deposit again in the river's third 
impoundment area. Control structures (dams) exist at the outlets of all three impounded 
areas (Reservoir 2, Reservoir 1, and Saxonville impoundment). 


As the river outlets from Saxonville impoundment, the river channel narrows again and 
has adjacent areas of isolated wetlands along its banks; this is Reach 7. At this point the 
Sudbury River enters Reach 8 (Great Meadows National Wildlife Refuge, or GMNWR), 
and follows a narrow channel surrounded by a wide floodplain and wetlands region. 
Downstream of GMNWR, the river enters Fairhaven Bay (Reach 9), where it widens and 
velocity decreases again. The last portion of the river is Reach 10, where the river returns 
to a flowing stream in a narrow channel with isolated areas of wetlands along the banks 
until its confluence with the Assabet River. 


As part of the effort to model the river (discussed below), EPA assumed that, during low 
flow periods, the impoundment areas of the Sudbury River function as large settling 
basins or lakes. In periods of high flow, the impoundments flow more like rivers. The 
reaches between the impoundments flow as rivers all year long, flowing at low velocities 
and shallow depths during periods of low flow and increasing in velocity and depth 
during periods of high flow. 


2. Sources of Mercury Contamination; How It "Methylates" and Enters Fish 
This section discusses sources of mercury contamination in the river, the "methylation" 
process by which mercury tends to enter fish tissue, and how this process is affected by 
conditions in the river. 


Mercury in the river has two main sources: old mercury from the former Nyanza facility, 
and new mercury deposited from the atmosphere. Mercury in the atmosphere is 
attributable to man-made sources (e.g., combustion of fossil fiiels and municipal waste 
incineration), and is an important source of mercury contamination in rivers and lakes 
throughout the Northeast. Although new mercury from atmospheric deposition is more 
likely to enter fish tissue than old mercury from the Nyanza facility (in part because new 
mercury lies on top of river sediments), the overall amount of mercury in the river from 
the Nyanza.facility is high and is clearly responsible for a significant portion of the 
unacceptable contamination in fish, even if the exact amount is difficult to quantify. This 
determination is supported by the fact that fish from the river appear to be more 
contaminated than fish from nearby rivers that are unaffected by Nyanza contamination 
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Once mercury, including Nyanza-related mercury, enters the river, some portion of it is 
likely to be converted into a form called methylmercury. The process is called 
"methylation." Methylation is important, because the degree to which it happens depends 
on local conditions, and because methylmercury is more readily absorbed by animals 
than regular mercury and is retained for longer in human and animal tissue than other 
species of mercury. Methylmercury is also the most toxic type of mercury. Ninety 
percent or more of the mercury contamination in fish tissue in the Sudbury River is in the 
form of methylmercury. 


Although methylation is not perfectly understood, the process is promoted by dissolved 
organic carbon, which abounds in wetlands. Several reaches in the Sudbury River have 
wetland areas, the most significant being Reach 8, which includes the 3600-acre Great 
Meadows National Wildlife Refuge. Wetlands may have production rates of 
methylmercury up to 15 times greater than typical reservoir or lake production rates. 
This means a very small amount of mercury in these parts of the river can lead to a 
disproportionate level of contamination in fish tissue, making it difficult or impossible to 
undertake active remediation when these naturally occurring conditions exist. As a 
result, concentration of mercury in sediment and surface water is only one factor in 
determining appropriate response actions at this Site. The cycling dynamics of mercury 
within different local environments along the Sudbury River are illustrated on Figure E-1. 
A schematic diagram is provided in Figure E-2. Together these figures depict the various 
sources and competing reactions of mercury that determine the speciation of mercury in 
an ecosystem. 


3. Sampling results 
This section summarizes EPA's sampling results. A map showing the locations and 
results of the most recent comprehensive round of sampling (2003- 2005) is included in 
Figures E-3 (Reach 1); E-4 (Reaches 2, 3, and 4); E-5 (Reaches 5, 6, and 7); E-6 (Reach 
8); and E-7 (Reaches 9 and 10).̂  In sum. Reach 3 generally has the highest or among the 
highest methylmercury levels in sediment, surface water and fish tissue of any reach; 
Reach 8 also has high levels of contamination in surface water and fish tissue, but not in 
sediment. EPA also analyzed trends in the sampling data, as discussed below; this 
analysis was based on limited data but suggests small decreases in contamination levels 
in certain media and certain reaches since the 1990s. 


The table below presents the average and median concentration, by reach, of (a) total 
mercury in sediment, (b) total mercury in surface water, and (c) total mercury in fish 
tissue, as well as certain median methylmercury surface water samples. A more detailed 
description of the sampling results follows the table. 


In addition to the most recent comprehensive sampling conducted from 2003 to 2005, select 
surface water, sediment and fish samples were collected in 2007 and 2008 from certain reaches and were 
predominantly used to calibrate the WASP computer model. These data were collected from Reach 3, 
Reach 4 and Reach 8. Surface water sample locations are depicted in Figures E-10 and E-11 and the data 
from Reach 3, represented graphically, is presented in Figure E-12. All the 2007/2008 data is located in 
Appendix A of the FS. 
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Analytical Summary of Recent (2000- 2008) Total Mercury Results 
in Sediment, Surface Water, and Fish Fillets (Skin-on) 
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Sediment (mg/kg) 


0.129-3.150 


0.322 


0.005 - 9.649 


. 0.434 


1.321-44.880 


12.573 


0.822 - 15.640 


7.548 


0.043-3.200 


0.941 


0.032-9.757 


1.905 


0,012-1.551 


0.132 


0.073-1.191 


0.389 


0.435-1.898 


1.226 


Surface Water 
(ng/L) 


1.73-2.26 


2,09 
(0.264 MeHg) 



3.81-41.8 



4,25 

(0,287 MeHg) 



2.250-5,890 



3,17 

(0,122 MeHg) 



0,0910-4.440 


1.54 
(0.040 MeHg) 



1,59-1,59 (n=l) 



1,59 

(0,125 MeHg) 



NA* 


1,33-23 
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(0,151 MeHg) 
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6,84 

(0,189 MeHg) 
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0,847 
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0,126
0,342 
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0,175
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Fish (mg/kg) 


Largemouth 
Bass 


0,296-0,418 


0,357 


0.405-1,500 


0,792 


0,573-1,760 


0,873 


0,466-0,913 


0,709 


0,398-0,824 


0,674 


0.364-1,090 


0,684 


0,387-1,050 


0,740 


0,621-1,660 


0,974 


0.645-1,830 


1,010 


Yellow Perch 


0,034-0,365 


0,265 


0,194-0,876 


0,368 


0.299-0,911 


0,483 


0,168-0,742 


0,575 


0,122-0,824 


0,287 


0,124-0,602 


0.309 


0,153-0,336 


0,189 


0,197-0,609 


0,344 


0,240-0,610 


0,456 
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Fish (mg/kg) 
Surface Water 


Sediment (mg/kg) 
(ng/L) Largemouth 


Bullhead Yellow Perch 
Bass 


o Range of Detected All NDs 0,099 
0,054-1,508 0,396-1,660 0,216-0,663 


Concentrations (n=7) 0,871 


1 
o 


Median 0,413 0,276 0,879 0,313 


mg/kg = Milligrams per kilogram MeHg = methylmercury 
ng/L = nanograms per liter NA = Not analyzed 
* = no data collected during this time fi"ame ND = Not detected 
All results are total mercury, unless otherwise indicated. 


Sediment. The median concentration of total mercury (i.e., all forms of mercury, 
including methylmercury) in sediment is highest in Reaches 3 and 4. There are much 
smaller concentrations of methylmercury in sediment, but again Reach 3 has the highest 
median concentration of methylmercury, followed by a portion of Reach 7 (Heard Pond) 
and Reach 8, GMNWR. The most recent sediment data is presented graphically in Figure 
E-8. 


EPA has also completed a Trend Analysis Memorandum (which can found in Appendix 
A of the FS) to identify statistically-significant trends in sediment mercury concentrations 
using data from various sampling events between 1989 and 2008. The data available to 
conduct this trend analysis was limited and its usefiilness is further hampered by the 
small sample sets (often N=3) and the tendency of mercury concentrations to be highly 
spatially variable over short distances and depths. The results of the analysis indicate no 
statistically significant changes in the total mercury in sediment from either Reaches 3 or 
4 between 1994 and 2008 — although if older data from 1989 are included, a downward 
trend is indicated. Within Reach 8, an upward trend was noted, with the greatest 
increase in concentration observed between 2003 and 2008. It is unclear whether this is 
due to transport of Nyanza-related mercury downstream, the result of increased 
atmospheric deposition, or data/laboratory variability. In Reach 9, a downward trend 
was noted with the largest decrease observed between 1994 and 2003. 


Surface water. The reaches with the highest median concentration of both total mercury 
and methylmercury in unfiltered surface water are Reach 3 (Reservoir 2) and Reach 8 
(GMNWR). A summary of the most recent comprehensive surface water data (2003
2005) is provided in Figure E-9. 


Although limited comparable data make it difficult to identify trends, EPA completed a 
trend analysis for reaches of the river where sufficient data exists. For unfiltered total 
mercury, a downward trend was noted in Reach 3, with the greatest decrease between 
1995 and 2001. No significant changes in concentrations were noted in data from Reach 
4 and only a marginal change was noted in data from Reach 8. There was no total 
mercury data available for analysis of other reaches. Analysis of methylmercury in 
unfiltered samples yielded the following trends: in Reach 3, a decrease in mean 
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methylmercury concentrations was noted between 1994 and 1995, with no change 
observed between 1995 and 2008. In Reach 4, a decrease in mean concentration was 
noted between 1994 and 2007, but no change was noted recently between 2007 and 2008. 
Within Reach 8, an increase in mean methylmercury was noted between 1994 and 1995 
followed by a drop until 2003, after which no change was observed. 


Fish tissue. The most recent comprehensive (i.e., all reaches) collection offish tissue 
data occurred between 2003 and 2005. This data is summarized in Figure E-13. The 
data shows that some species have much higher concentrations of methylinercury than 
others, with concentrations significantly dependent on the age (and hence total size) and 
location of the fish. For example, largemouth bass (being higher in frophic status) 
generally have higher concentrations of methylmercury than do other native species 
collected; the most-contaminated individual bass were caught in Reaches 3, 8, 9 and 10. 


EPA completed a trend analysis of mercury concentrations in fish tissue from samples 
taken between 1989 and 2008. Older data (which, unlike newer data, was age-
normalized based on length) appear to show fish tissue concentrations are lower now than 
they were in 1989-1990 in all reaches among all species. But more recently collected 
data are inconclusive as to the existence of any trend; this may be due to the relatively 
small data set from which comparisons over time can be made. It may also be that the 
rate of natural attenuation of mercury in fish is slower than in the past, as background 
concentrations are approached. 


4. Conceptual Site Model 
Based on the sampling results, the hydrology of the river, and literature on mercury 
methylation, EPA has developed a Conceptiial Site Model (CSM) for 0U4. This CSM 
describes the source of contamination and how this contamination ends up in fish tissue, 
where it becomes a threat to human health for those who eat these fish. The CSM 
documents current Site conditions and shows what is known about human and 
environmental exposure through contaminant release and migration to potential receptors. 
The risk assessments and the selected remedy for the OU4 are based on this CSM. Its 
basic points can be summarized as follows: 


•	 Methylmercury is absorbed from the river sediment, pore water and surface water 
by lower trophic levels organisms, and biomagnifies up the food chain. In the 
lower trophic levels (e.g., zooplankton) organisms ingest mercury and 
methylmercury through direct contact with and/or ingestion of contaminated 
sediment, pore water and surface water. Methylmercury contamination then 
biomagnifies up the food chain - for example when smaller fish eat the 
zooplankton and are in turn eaten by larger fish. This results in contaminated fish 
that pose a risk to recreational anglers if consumed, as described fiirther in Section 
G. Fish can also absorb methylmercury directly when their gills take up mercury 
from contaminated surface water. Mercury (including methylmercury) in fish 
tissue has three fates: 1) removal from the river by anglers, 2) consumption by 
another piscivore, or 3) death and decomposition. The latter two fates result in 
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contamination being retained within the system; angling is the only outcome that 
removes mercury from the river. 


Mercury contamination in sediment is one of several sources of mercury available 
for methylation; the degree to which methylation occurs is highly variableand 
highly significant. In both surface water and sediment. Reach 3 has the highest 
median concentrations of methylmercury, as well as some of the highest 
concentration of methylmercury in fish tissue (depending on which species is 
evaluated). But other reaches - particularly Reach 8 and the reaches downstream 
of Reach 8 - also have fairly high surface water and fish tissue concentrations, but 
relatively low sediment concentrations. This demonstrates that concentrations of 
methylmercury in fish are not necessarily proportional to sediment concentrations 
of mercury. A variety of other factors affect the degree to which mercury is made 
available and hence accumulates in fish. For example, wetland areas adjacent to 
downstream reaches periodically flood and recede; this can contribute 
substantially to the surface water flow and water quality after significant rainfall 
events. Moreover, it is likely that the higher surface water mercury 
concentrations in the downstream, wetland reaches (e.g.. Reach 8) are driven in 
significant part by the superior methylating properties of the wetlands. Additional 
evidence for this is seen in that, as Nyanza-contaminated sediments become 
buried by natural sedimentation, surface water concentrations of methylmercury 
appear to be slowly declining over time in the upstream reaches - but not in the 
downsfream reaches. In Reach 3, which is not a traditional wetland, high 
sediment concentrations appear to be correlated with high surface water and fish 
tissue concentrations. 


• 	 Natural processes are slowly burying the mercury deposited in sediment. 
Mercury in sediment is less likely to be converted into methylmercury as 
contaminated sediments are buried via natural sedimentation processes. This 
burial can be seen in the fact that the highest levels of mercury are located 
approximately 3 inches below the surface of the reservoirs and as deep as 8 inches 
in downsfream (wetland) reaches - which is to say that mercury is progressively 
moving out of the biologically-active zone. This study has observed burial to 
occur at a rate of approximately 0.04 centimeters per year in the impounded areas 
of the Sudbury River, using radioactive dating techniques. Sediment cores from 
Reach 3 dated using these methods showed no signs of physical disturbance, and 
indicated that the highest rate of mercury deposition in this reach occurred in the 
1970s. Finally, the trend analysis, though it is based on limited data, suggests that 
overall mercury contamination in sediment is declining in certain reaches of the 
river (though not in Reach 8). These lines of evidence all indicate that mercury is 
being made less bioavailable as a result of natural burial processes. 


• 	 There is no significant migration of Nyanza-contaminated sediment, but there 
may be some transport of Nyanza-related mercury in surface water. EPA 
believes the likelihood of significant transport of the bulk of Nyanza-related 
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contamination is low, based on past studies that concluded that river sediments 
are stable. The depth of water above the most-contaminated sediment (Reach 3 
and Reach 4) may also help prevent fiiture disturbance and re-suspension. 
However, the shallow depth of water in the Saxonville impoundment (Reach 6) 
likely does not provide equally effective protection from future disturbance, e.g., 
by a large storm event or occasional recreational use. But even if the sediment is 
generally stable, the faster-flowing reaches (Reach 5 and portions of Reaches 2 
and 7) may transport mercury in surface water from the reservoirs to downstream 
reaches, which have the greatest potential for creating methylmercury. This is 
consistent with high methylmercury in fish in the downstream reaches, 
notwithstanding the low concentration of total mercury in sediment in these 
reaches. 


• 	 Fish generally do not move between reaches. On average each reach is almost 3 
miles long; some, like Reach 8, are much longer. Many reaches are separated 
from one another by barriers such as dams. The three species offish in the river 
believed to be used for food are generally territorial; that is to say the vast 
majority of individuals stay within a home range that is much narrower than the 
size of each reach. The fish in each reach can therefore be treated as a distinct 
population with a distinct level of contamination; fish caught by an angler in a 
given reach will generally reflect the environmental conditions in that reach. 


• 	 Volatilization and burial reduce the amount of Nyanza-related mercury available 
for methylation, but these processes are negated by ongoing atmospheric 
deposition. The degree to which this occurs is dependent on local conditions that 
convert atmospheric mercury into methylmercury; some reaches are expected to 
recover naturally much more quickly than others. The contribution to the total 
risk that is attributable to historic (Nyanza-related) mercury sources will gradually 
decrease, as dissolved methylmercury volatilizes into the air and as mercury-
contaminated sediments are buried. But atmospheric deposition continues to 
occur. Overall, it is believed that the factors making mercury less bioavailable in 
the river are partially negated by atmospheric deposition. This means that 
reduction in fish tissue concentrations of mercury will likely occur at different 
rates for the variety of environments present within the Sudbury River. In 
particular. Reach 3 (primarily because it is the most-contaminated reach) and 
Reach 8 (primarily because it is so efficient at converting atmospheric mercury 
into methylmercury) are likely to have unacceptably high levels offish 
contamination for decades. By contrast, the other reaches in the river, which are 
less contaminated and less efficient at converting mercury into methylmercury, 
are likely to recover more quickly. 


5. WASP Computer Model 
EPA used the Water Quality Analysis Simulation Program to construct a computer model 
(hereinafter referred to as the "model" or "WASP") that was used to estimate fiiture 
methylmercury concentrations in surface water in Reaches 3 through 8 under various 
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remedial scenarios. This model was constructed consistent with the CSM described 
above, and uses both Site-specific and literature-based values to represent mercury 
distribution and mercury-cycling dynamics within the study area. In the model. Reaches 
3 through 8 were divided into 33 segments, with numerous inputs for factors like 
precipitation, physical characteristics of each segment and its sediment, and regional rates 
of atmospheric deposition of mercury. The model assumed consistent on-going 
atmospheric sources of mercury for the duration of each scenario (approximately 35 
years). 


Reaches 2, 9 and 10 were not modeled, but have hydrological conditions similar to those 
present in Reaches 5, 6 and 7. EPA has instead relied on trend analyses and comparisons 
to Reaches 5, 6, and 7 to estimate fiiture contaminant concentrations in fish from these 
unmodeled reaches. 


The partitioning coefficient used in the model - the figure used to represent the amount 
of methylmercury that enters surface water from a given concentration in sediment - was 
a particularly critical variable. The WASP model developed separate partitioning 
coefficients that capture the different methylation potentials of Nyanza-related mercury 
(i.e., "old" mercury) and background sources of mercury (i.e., "new" mercury) within the 
Sudbury River. "New" mercury is generally considered to be more susceptible to 
methylation than "old" mercury, which has had time to become more strongly sorbed to 
the sediment particles. When simulations were run to calibrate the model and see 
whether its predictions matched the most recent observations, it turned out that separate 
partitioning coefficients generated more accurate results. 


The model simulations also supported several hypotheses. First, the effect of ambient 
sources of mercury can account for the concentration of total mercury within surface 
water reasonably well, but ambient sources of mercury do not explain the elevated 
concentrations of methylmercury in surface water in the most-contaminated parts of the 
river (which are generally "lower-methylating" environment as compared to other river 
reaches e.g., wetlands). This suggests a significant and on-going contribution of Nyanza
related mercury (in sediment) to the overall concentration and subsequently availability 
of methylmercury to aquatic species, notwithstanding its relatively lower susceptibility to 
methylation. Second, model simulations were most accurate when a higher methylation 
rate was used for mercury in the wetlands (i.e.. Reach 8). This is consistent with the 
CSM, which posits that wetlands methylate mercury more efficiently than the impounded 
parts of the river. 


After calibration, the WASP model was used to simulate the effectiveness of various 
active remedial alternatives (discussed below). The output of the model was dissolved 
methylmercury in surface water. 


A Site-specific bioaccumulation factor (BAF) was used to convert dissolved 
methylmercury concentrations into predicted fish tissue concenfrations. In calculating a 
BAF for the river, filtered surface water methylmercury concentrations were paired with 
fish tissue (bass and perch) mercury concentrations, collected at approximately the same 
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time and from the same reach (i.e.. Reach 3). The 2007/2008 data was used to perform 
initial BAF calculations for Reaches 3 and 8. As the reach-specific BAFs were similar, 
the BAF of 7.8E+06 liters per kilogram (L/kg) for Reach 3 (highest BAF calculated) was 
selected to provide a conservative estimate of bioaccumulation. 


A Site-specific BAF, instead of the national value of 5.74E+06 L/kg, is preferred when a 
robust data set exists. The BAF value developed for 0U4 more likely reflects local 
contaminant loading and ecosystem parameters that are having a direct effect on fish 
tissue concentrations within the Sudbury River. Two technical papers (Volume 1 and 
Volume 2) which describe the computer modeling are included in Appendix C to the FS. 
Further details on the derivation of the BAF are presented in Volume 1. 


EPA is aware that the WASP model and the BAF do not capture all the complexities of 
mercury contamination (which are not perfectly understood even under laboratory 
conditions, let alone in a stretch of river that is 26 miles long). EPA is also aware that, as 
a result of these imperfections, the predictions made with the inodel and the BAF about 
fish tissue and surface water will not be completely accurate. Nonetheless, EPA decided 
to rely on these predictions to evaluate the relative performance of different remedies, 
including the selected remedy. This was for several reasons. First, the model is far from 
a purely mathematical or a theoretical instrument ~ rather it was constructed and 
calibrated using literally hundreds of Site-specific hydrological and chemical 
measurements and other direct observations. Second, as noted above, the model was 
validated - that is to say, the model was allowed to run to predict mercury concentrations 
in the recent past which were then compared to data actually measured from the river 
(this data is in the first of the two WASP technical papers included in Appendix C to the 
FS). The output of this analysis revealed that, while the computer model is generally not 
accurate in predicting concentrations of total mercury in surface water, the model was 
substantially more accurate in predicting methylmercury in surface water (refer to Figures 
E-14 and E-15). This is significant because methylmercury, particularly dissolved 
methylmercury, is generally considered the most salient factor in predicting fish tissue 
concentrations. Finally, where approximation was necessary - e.g., in applying to the 
whole river the highest BAF generated from any part of the river, or in the assumption 
that all mercury in fish is methylmercury - EPA erred on the side of protecting human 
health, consistent with basic CERCLA principles. 


A Sensitivity Analysis was also performed to evaluate which of the computer model 
variables have the greatest potential impact on model-predicted results. The variables 
evaluated included: critical shear sfress, re-suspension velocity, dispersion rate, and flow 
field. A complete copy of the Sensitivity Analysis is available in the administrative 
record. Of the parameters evaluated, the model was found to be most sensitive to the 
critical shear stress. Whereas higher critical shear stress had no effect on the model 
predictions, decreasing the critical shear stress of native sediment resulted in storm events 
where erosion was more likely to occur. These events resulted in higher concentrations of 
mercury and methylmercury in surface water during these events, predominantly in the 
reservoirs; downstream reaches were less sensitive to these changes. However, EPA 
believes the critical shear stress value used in the model is an accurate number. This 
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shear stress value was based on Site-specific observations. A much lower shear stress 
figure would suggest continual erosion of sediments in the river, but this does not reflect 
the actual conditions; the river in general has been observed to have a positive burial 
sediment rate. 
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F. CURRENT AND POTENTIAL FUTURE SITE AND RESOURCES USES 


A large portion of the land surrounding the Sudbury River is suburban residential, 
consisting of several closely spaced urban centers connected by arterial commuting 
routes. In Reach 8 of the river, the surrounding area is an undeveloped wetland that 
forms part of the Great Meadows National Wildlife Refuge. The watershed area of the 
Sudbury River is approximately 165 square miles. 


The river is classified by the state as a "Class B" body of water, which means that under 
state law it is to be managed to protect and propagate fish and other aquatic life and 
wildlife. Class B waters are also intended for primary and secondary contact recreation. 
Unlike Class A waters, they are not intended as public drinking water sources. 


The river is currently used solely for recreational purposes. These recreational purposes 
include wading, swimming, boating, hiking and recreational angling, by both children 
and adults. At one time EPA considered the possibility that subsistence fishing was 
occurring in the river, but this scenario was ultimately discarded because there was no 
evidence for it. (Subsistence anglers are assumed to rely on fish that they catch 
themselves for most or all of their annual dietary protein). 


EPA does not expect these uses of the river to change substantially in the future, and also 
does not expect any new uses, such as the identification of river water as a drinking water 
source. Regular informal correspondence between EPA and the Massachusetts 
Department of Conservation and Recreation (which owns the reservoirs and surrounding 
property) indicates that DCR does not expect the river to be used as a drinking water 
source in the future because of low volume, high turbidity, and insufficient watershed 
protection (i.e., highly urbanized). EPA has also had informal discussions and meetings 
with local organizations, such as the SuAsCo Watershed Council and the Metropolitan 
Area Planning Council; these groups also see the river as continuing to be used for 
recreational purposes only. Recreational uses are also consistent with the state's 
classification of the river as a Class B water body. 


These recreational uses are assumed to lead to three types of exposure to mercury 
contamination: through incidental ingestion of surface water and sediment, through 
dermal contact with surface water and sediment, and through consumption of fish. These 
exposures scenarios are further described in Section G. 
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G. SUMMARY OF SITE RISKS 

Baseline risk assessments were performed to estimate the probability and magnitude of 
potential adverse human health and environmental effects from exposure to contaminants 
(mercury) associated with the Site assuming no remedial action was taken. These 
baseline risk assessments provide the basis for taking action and identify the 
contaminants and exposure pathways that need to be addressed by the remedial action. 
The human health risk assessment followed a four-step process: 1) hazard identification, 
which identified those hazardous substances which, given the specifics of the Site, were 
of significant concern; 2) exposure assessment, which identified actual or potential 
exposure pathways, characterized the potentially exposed populations, and determined 
the extent of possible exposure; 3) toxicity assessment, which considered the types and 
magnitude of adverse health effects associated with exposure to hazardous substances, 
and 4) risk characterization and uncertainty analysis, which integrated the three earlier 
steps to summarize the potential and actual risks posed by hazardous substances at the 
Site, including carcinogenic and non-carcinogenic risks and a discussion of the 
uncertainty in the risk estimates. A summary of those aspects of the human health risk 
assessment which support the need for remedial action is discussed below, followed by a 
summary of the ecological risk assessment (addressing impacts on the environment and 
ecological receptors). 


1. Human Health Risk Assessment 
a. Hazard Identification 
The 1992 Nyanza OU3 Remedial Investigation (Rl) report identified a number of Site-
related contaminants, including volatile organic compounds (VOCs), semi-volatile 
organic compounds (SVOCs), and metals (including mercury) detected at the Nyanza 
Site. These contaminants were evaluated in the human health risk assessment due to their 
toxicity, concentration, frequency of detection, mobility and/or persistence in the 
environment. A discussion of these other contaminants can be found in Section 6.0 of the 
1992 Rl report for Nyanza OU3. This 1992 Rl report concluded that mercury in the river 
presented an unacceptable risk to human health. Other contaminants did not present an 
unacceptable risk to humans.'* Subsequently, a Supplemental Baseline Human Health 
Risk Assessment (1999) (SBHHRA) determined that mercury in the river presented an 
unacceptable risk only through fish consumption; recreational uses of the river-and even 
use of river water for drinking water did not present unacceptable risks to human health, 
as discussed more fully in the next part. More comprehensive samples of mercury in fish 
tissue were taken between 2003 and 2006, resulting in the issuance of a Human Health 


Specifically the 1992 Rl showed that: (a) Cancer risk estimates for direct exposure to river . 
sediment did not exceed 1.3 x 10"'*. The principal contaminants contributing to this risk are not related to 
the Site. There was no excess cancer risk from Nyanza contaminants in sediment, (b) EPA's acceptable risk 
range for carcinogenic risk was not exceeded for any of the surface water exposure scenarios, and (c) 


-3 
Cancer risks estimated for the fish ingestion scenarios range up to 5.5 x 10 . The principal contaminants 
of concem contributing to these risks are arsenic, several pesticides and PCBs, which are not Site-related 
contaminants. There was no excess cancer risk from Nyanza contaminants for this scenario. Tables from 
the 1992 Rl summarizing carcinogenic risks are included as a separate appendix to this ROD, Appendix C. 
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Risk Assessment (HHRA). Unlike the 1992 Rl and the 1999 SBHHRA, this 2006 HHRA 
focused solely on 0U4. 


Sampling results of mercury concentrations in fish tissue from the 2006 HHRA are 
summarized in the table below. This table contains the exposure point concentrations 
used to evaluate the reasonable maximum exposure scenario (RME) in the baseline risk 
assessment for the chemicals of concem. Estimates of average or cenfral tendency 
exposure concentrations for the chemicals of concem and all chemicals of potential 
concem can be found in Section 4.4 of the 2006 HHRA. Exposure Point Concentrations 
(EPCs) were calculated for each of three distinct species offish that are known to exist in 
the river and that are believed to be capable of being used as a food source. There is a 
state fishing size limit that prohibits taking large-mouth bass smaller than 12 inches; the 
EPC was calculated using only bass of this size or greater. The EPCs were determined 
using EPA's Pro UCL statistical software, based on the data distribution of individual 
species. For the evaluation of human health risk in a given reach, the species-specific 
EPCs for the reach were then averaged to produce a single average EPC for the reach. 
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Summary of Chemicals of Concern and Medium-Specific Exposure Point Concentrations 


Scenario Timeframe: Current/Future 
Medium: Fish Tissue 
Exposure Medium: Fillet Fish Tissue (Skin On) 


Exposure Chemical Concentration Unit Frequency Exposure EPC Unit Statistical 
Point of Detected of Point Measure 


Concern Detection Concentration 


Min Max 


Reach 1 0.30 0.85 mg/kg N/A 0.52 mg/kg N/A 


Reach 2 0.19 . 1.50 mg/kg N/A 0.83 mg/kg N/A 


Reach 3 0.20 1.76 mg/kg N/A 0.94 mg/kg N/A 


Reach 4 0.10 0.91 mg/kg N/A 0.58 mg/kg N/A 


Reach 5 0.12 0.82 mg/kg N/A 0.46 mg/kg N/A 


Reach 6 0.12 1.09 mg/kg N/A 0.60 mg/kg N/A 
Total Reach 7 0.15 1.05 mg/kg • N/A 0.50 mg/kg N/A 


mercury 
Reach 7 - 0.02 0.25 mg/kg N/A 0.12 mg/kg N/A 


Heard Pond 


Reach 8 0.09 1.66 mg/kg N/A 0.69 mg/kg N/A 


Reach 9 0.18 1.83 mg/kg N/A 0.69 mg/kg N/A 


Reach 10 0.09 1.66 mg/kg N/A 0.72 mg/kg N/A 


Charles 0.12 0.56 mg/kg N/A 0.35 mg/kg N/A 
River 


Sudbury 0.07 0.62 mg/kg N/A 0.25 mg/kg N/A 

Reservoir 



Note: The table presents total mercury and exposure point concentrations for mercury in fish. These concentrations are 
used to estimate the exposure and risk from the consumption of mercury-contaminated fish. The table includes the range 
of concentrations detected for mercury in different fish species collected for the study (i.e., bullhead, largemouth bass, 
and yellow perch). The minimum concentration for each reach is the detected minimum concentration among all species 
collected within that reach and the maximum concentration is the detected maximum concentration among all species 
collected within that reach. Therefore, it is not applicable (N/A) to present the frequency of detection in the table because 
the frequency is different for each species. The exposure point concentration (EPC) is developed for each species per 
reach, using different statistical rationales, such as maximum concentrations and statistical tests, depending on the data 
distribution. These species-specific EPCs are then aggregated and the average concentration per reach is the EPC used to 
quantify risks. Therefore, it is also not appropriate to present the statistical measure used for each reach because it varies 
per reach and the EPCs are combined-fish EPCs, not species-specific. 
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b. Exposure Assessment 
The 1992 Rl included an evaluation of current and fiiture exposures to mercury for the following 
receptors: 


• recreational users ~ those who may accidentally ingest and/or have dermal contact with 
contaminated surface water and sediment while wading, boating, hiking, and swimming; 


• sports and subsistence anglers — those who may consume contaminated fish; and 
• residents living along the Sudbury River — those who may accidentally ingest and have 


dermal contact with sediment (see Table 6-8 of the 1992 Rl Report). 


The 1999 SBHHRA included an evaluation of current and fiiture exposures to mercury for a 
"recreational" angler and for ethnic and subsistence anglers. The SBHHRA also included a 
semi-quantitative discussion of the exposures for future residents ~ those who may ingest 
surface water if the river were to be used as a potable water source in the ftiture (see Section 3.2 
and Table 3-1 of the 1999 SBHHRA). At the time of the SBHHRA, the river was designated as 
an emergency backup water supply, but is so no longer. Both the 1992 Rl and the 1999 
SBHHRA concluded that the only exposures from the river that presented an unacceptable risk 
were catching and eating contaminated fish - i.e., the recreational, ethnic and subsistence angler 
scenarios. 


The 2006 HHRA focused on evaluating the current and fiiture exposures from the consumption 
of mercury-contaminated fish by the following types offish consumers: recreational anglers, 
subsistence anglers, and ethnic anglers. Subsistence anglers are assumed to eat fish more often 
and are assumed to get all or most of their dietary protein from the affected resource. Ethnic 
anglers differ from subsistence anglers in that they are assumed to consume the whole fish. This 
assessment was conducted with the assumption that the fish caught from the river were 
consumed by these receptors despite a fish advisory which has been posted throughout the river 
system. In the FS, the subsistence fishing scenarios (inclusive of the ethnic fishing scenario) 
were eliminated from consideration, because there was no data (anecdotes aside) indicating the 
likelihood of subsistence fishing on the Sudbury River. 


Recreational anglers are thus the only receptors of concem for the Site. Due to the lack of Site-
specific information on fish consumption rates and pattems, the quantity of fish consumed by a 
recreational angler at the Sudbury River was determined based on a creel survey of the 
consumption of fish caught by recreational anglers in Maine, the Maine Angler Survey (Ebert et 
al., 1993). Using this survey, EPA developed certain assumptions about the reasonable 
maximum exposure ("RME") to adults and children fishing in different parts of the Sudbury 
River. These RME assumptions were as follows: 


•	 The RME for an adult fishing in standing parts of the river (i.e.. Reaches 2, 3, 4, 6, 
7/Heard Pond, 9 and the Sudbury Reservoir) is 18 grams offish fillet per day.^ At 8 


In 2008, EPA updated its risk calculation for Reaches 2 and 9 (see EPA's Technical Memorandum dated 
October 2008). Reaches 2 and 9 are standing waters in certain places, and flowing waters in others. The Maine 
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ounces of fillet per meal, this works out to about 28 fish meals per year. Half of this 
quantity offish (9 grams/day, 14 meals per year) is assumed to come from the Sudbury 
River, with the other half coming from other sources of fish. 


•	 The RME for an adult fishing inflowing parts of the river (i.e.. Reaches 1, 5, 7, 8, 10 and 
the Charles River) is 14 grams offish fillet per day. At 8 ounces of fillet per meal, this 
works out to about 22 fish meals per year. Half of this quantity offish (7 grams/day, 11 
meals per year) is assumed to come from the Sudbury River, with the other half coming 
from other sources of fish. 


•	 The RME for a child fishing in standing parts of the river (i.e.. Reaches 2, 3, 4, 6, 
7/Heard Pond, 9 and the Sudbury Reservoir) is 6.9 grams offish fillet per day. At 4 
ounces of filet per meal, this works out to about 21 fish meals per year. Half of this 
quantity offish (3.5 grams/day, 10.5 meals per year) is assumed to come from the 
Sudbury River, with the other half coming from other sources of fish. 


•	 The RME for a child fishing inflowing parts of the river (i.e.. Reaches 1, 5, 7, 8, 10 and 
the Charles River) is 6.1 grams offish fillet per day. At 4 ounces of filet per meal, this 
works out to about 19 fish meals per year. Half of this quantity offish (3.1 grams/day, 
9.5 meals per year) is assumed to come from the Sudbury River, with the other half 
coming from other sources of fish. 


Section 4.5 and Table 4-26 of the 2006 HHRA provide a more thorough description of all 
exposure assumptions used to evaluate risks for recreational anglers in both the average and 
reasonable maximum exposure scenarios. 


c. Toxicity Assessment 
Mercury was the only contaminant of concem identified in the prior assessments. As mentioned 
in Section E.2 above, methylmercury in fish generally comprises 90-99 percent of the total body 
burden of mercury in fish. For the 2006 HHRA, it was assumed that all mercury measured in 
fish was in the form of methylmercury. Therefore, methylmercury toxicity values were applied 
to quantify risks from exposures to mercury in fish from the Sudbury River. 


Although methylmercury is classified by EPA as a possible human carcinogen, EPA has not 
developed a cancer toxicity value for methylmercury due to inadequate data for humans and 
limited evidence of carcinogenicity in animals. Thus, EPA has assumed that the only 
unacceptable risks from mercury in OU4 are attributable to non-cancer health effects. 


creel survey shows different ingestion rates depending on whether fish are from flowing or standing waters. In the 
2006 HHRA, EPA assumed the ingestion rate for Reaches 2 and 9 was the sum of the ingestion rates for standing 
and flowing waters (or 32 grams/day). However, in a 2008 Technical Memorandum, EPA determiiied that this 
method was overly conservative and recalculated the risk within these reaches using the higher of the two ingestion 
rates, rather than the sum - i.e., EPA used the standing waters ingestion rate of 18 grams/day. 


The feasibility study stated that the RME for the whole river for both children and adults was based on an 
assumption of 25 fish meals per year from the Sudbury River. The methodology used in EPA's risk assessments is 
described more fully and accurately above. 
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In assessing the potential for non-carcinogenic adverse effects, it is EPA policy to assume that a 
safe exposure level exists, which is described by the reference dose (RfD) for the ingestion 
pathway. RfDs have been developed by EPA as estimates of a daily exposure that is likely to be 
without an appreciable risk of an adverse health effect when exposure occurs over the duration of 
a lifetime. In other words, RfDs represent a level to which an individual may be exposed that is 
not expected to result in any deleterious effect. RfDs are derived from epidemiological and/or 
animal studies and incorporate uncertainty factors to help ensure that adverse health effects will 
not occur. The RfDs relevant to this Site are presented in the table below. More discussion on 
the toxicity assessment for mercury can be found in Section 3 and Appendix A of the 2006 
HHRA. 


Non-Cancer Toxicity Data Summary 


Chemical Chronic/ Oral RfD Oral RfD Primary Target Sources Dates 
of Subchronic Value Unit Organ of RfD RfD 


Concern Searched 


Mercury Chronic 1.0x10'^ mg/kg-day Developmental/ IRIS 2010 
Neuropsychological 


Impairment 


d. Risk Characterization 
The risk characterization combines the exposure estimate with the toxicity information to 
estimate the probability or potential that adverse health effects may occur if no action were to be 
taken at a site. The potential for adverse non-cancer effects is described in terms of what is 
thought to be a safe exposure level. 


In assessing the potential for adverse non-carcinogenic effects, a hazard quotient (HQ) is 
calculated by dividing the daily intake level by the reference dose (RfD), reference concentration 
(RfC) or other suitable benchmark. A HQ < 1 indicates that a receptor's exposure to a single 
contaminant is less than the safe value (RfD in this case) and that toxic non-carcinogenic effects 
from that chemical are unlikely. Conversely, a HQ >1 indicates that adverse effects as a result of 
exposure to the contaminant are possible. To account for additive effects resulting from 
exposure to more than one compound, a Hazard Index (HI) is generated by adding the HQs for 
all chemicals of concem that affect the same target organ (e.g., liver, nervous system) within or 
across those media to which the same individual may reasonably be exposed. However, in this 
case there is only one contaminant, so the HI and the HQ will be identical. Generally, EPA 
views HI values based on site-related exposure in excess of unity (1) as unacceptable. It should 
be noted that the magnitude of the HQ or HI is not proportional to the likelihood that an adverse 
effect will be observed. 


The 2006 HHRA evaluated the likelihood of adverse health effects occurring from exposure to 
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mercury in fish caught and consumed from the Sudbury River for a recreational angler, the only 
receptor potentially subject to an unacceptable risk. The table below depicts the non
carcinogenic hazard quotient (HQ) summary for mercury in fish evaluated to reflect present and 
potential future recreational anglers (both child and adult) consuming fish caught from the 
Sudbury River in quantities corresponding to the reasonable maximum exposure (RME) 
scenario. Section 5 along with Tables 5-11 and 5-12 of the 2006 HHRA provide a more 
comprehensive risk summary of all exposure receptors evaluated for mercury in fish and the risk 
estimates for the central tendency exposure scenario. 


Risk Characterization Summary - Non-Carcinogens 
Scenario Timeframe: Current/Future 
Receptor Population: Recreational Angler 
Receptor Age: Child/Adult 
Exposure Pathway: Fish Ingestion 
Medium Exposure Exposure Chemical Primary Non-C arcinogenic 


Medium Point of Concern Target Organ Hazard Quotient 
ChUd Adult 


Fish Fillet Reach 2 Developmental 1.8 1.0 
Tissue Fish Reach 3 (Nervous 2.1 . 1.2 


Tissue Reach 4 System) 1.3 0.7 
(Skin On) Reach 5 Mercury 0.9 0.4 


Reach 6 1.3 0.7 
Reach 7 1.0 0.5 


R7-
Heard P. 0.3 0.1 
Reach 8 1.3 0.7 
Reach 9 1.5 0.9 


Reach 10 1.4 0.7 
Risk Characterization 


This table provides hazard quotients (HQs) for the fish ingestion route of exposure, the only 
exposure pathway of concem for current and future recreational angler receptors (child and 
adult). The Risk Assessment Guidance (RAGS) for Superfund states that, generally, a hazard 
quotient greater than 1 indicates the potential for adverse non-carcinogenic health effects. 


Section 6 of the 2006 HHRA summarized uncertainties in the risk assessment. The principal 
assumptions/uncertainties in the estimates of health effects include the inclusion/exclusion of 
subsistence and ethnic anglers, the use of aggregate (combined) fish species exposure point 
concentrations, and the assumption that 50% offish ingested are from the relevant portion of the 
Sudbury River. These and other uncertainties incorporated in the risk assessment may make the 
tme risk of adverse health effects higher or lower than stated here. 


Since the consumption of mercury-contaminated fish from the Sudbury River results in HQs 
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exceeding 1, it was necessary to develop a fish tissue mercury concentration that could be used 
as a remediation goal (RG). A risk-based derivation was completed and it was determined that 
the fish tissue concentration of total mercury that would result in an HQ of 1 was 0.48 mg/kg. 
This calculation was based on the most sensitive receptor (a child recreational angler). This 
value was adopted as the cleanup level for fish tissue in 0U4 ~ except in Reach 8, which has no 
cleanup level and where fish are expected to remain contaminated above levels allowing for 
recreational consumption due to local hydrological conditions that magnify the effect of ongoing 
atmospheric deposition of mercury.^ This 0.48 ppm value is slightly higher than the average 
background methylmercury concentration in fish, which was determined to be 0.43 mg/kg, based 
on fish sampling at the reference water bodies (Reach 1 of the Sudbury River and the Charles 
River). As discussed further below, EPA's National Recommended Water Quality Criterion 
(NRWQC) of 0.3 mg/kg methylmercury in fish tissue was not used as a potential cleanup level 
for 0U4, due to its being lower than the background value. 


EPA has also calculated the number of fish meals per year that the child and adult recreational 
anglers can consume from the Sudbury River under current conditions without unacceptable risk 
of adverse health effects, i.e., without resulting in an HI greater than one. These fish meal values 
per year were calculated using the exposure assumptions from the 2006 HHRA, including the 
assumption that a child's fish meal consists of 4 ounces offish and an adult's fish meal consists 
of 8 ounces of fish. This is shown in the table below. The table below also shows the maximum 
numbers of fish meals from the Sudbury River a recreational angler can consume per year from 
each reach if the mercury concentration in fish is reduced to the cleanup level (i.e., 0.48 mg/kg). 


In the remainder of this ROD, "cleanup level" may be used without qualification or merely as a means of 
referring to the 0.48 ppm fish tissue concentration, but should be understood not to imply a cleanup of Reach 8. 
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Sudbury River Fish Meals per Year 
Child Recreational Angler Adult Recreational Angler 


Maximum Safe Number of Fish Meals Maximum Safe Number of Fish Meals A 


Reach 
Number of Fish 
Meals, Current 


A Recreational Angler 
Is Assumed To Eat 


Number of Fish 
Meals, Current 


Recreational-Angler Is 
Assumed To Eat From the 


Conditions' From the river̂  Conditions' river^ 


Reach 2 6 10.5 14 14 


Reach 3 5 10.5 12 14 


Reach 4 8 10.5 19 14 


Reach 6 8 10.5 19 14 


Reach 8 7 9.5 16 11 


Reach 9 7 10.5 16 14 


Reach 10 7 9.5 16 11 


Notes to Table: 


1. These numbers represent the number of fish meals >that can now be eaten from the Sudbury River without 
triggering a risk of adverse health effects (i.e., an HI less than or equal to 1.0). It is based on the most recent 
sampling data, from 2003-2005. EPA assumed four ounces offish fillet per meal for children and eight ounces for 
adults. 


2. These numbers represent the number of fish meals that a child and adult recreational anglers would be 
assumed to consume from the river in the absence offish advisories. It is based on a "creel" survey offish 
consumption by anglers at comparable freshwater bodies in Maine, adjusted to account for the assumption that only 
half of a recreational angler's annual catch comes from the Sudbury River. 


It may also be usefiil to bear in mind that, once fish contamination is at the cleanup level, the child recreational 
angler will be able to eat approximately the number offish meals shown in this column (or more accurately, an 
average of the standing and flowing values — 10 fish meals per year). An adult angler, being less sensitive to 
mercury contamination, would be able to safely eat considerably more fish at the same contamination level - about 
23 meals per year. This is because the cleanup level in fish (0.48 ppm) was calculated using the exposure 
assumptions for the most sensitive population - child recreational anglers. 
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2. Ecological Risk Assessment 
This section summarizes the results of the 2008 Final Supplemental Baseline Ecological Risk 
Assessment (SBERA) developed for the Sudbury River. 


The final SBERA evaluated the ecological risk in Reaches 2 to 10 (Reach 1 represented an 
upstream reference location). This evaluation included multiple receptor groups and lines of 
evidence, as summarized in Table G-1 (this and all ecological risk tables are presented in 
Appendix B). This section summarizes only the risks identified in the "primary" target areas of 
the Sudbury River, namely Reaches 2, 3, 4, and 8. Reach 9, identified as a "secondary" target 
area in the final SBERA report, is also discussed in this section because of its proximity to Reach 
8. The reasons for this approach were threefold: 


•	 The final SBERA focused mostly on the four "primary" target areas: (a) Reach 2 is where 
Site contamination historically entered the Sudbury River via overland flow, (b) Reaches 
3 and 4 represent the first habitats on the Sudbury River below the Site where mercury-
contaminated sediment particles could settle out of the water column into the substrate, 
and (c) Reach 8 represents a vast wetland complex highly susceptible to mercury 
methylation. Reach 9 is included in the discussion below because it represents a ponded 
area located just downstream from Reach 8. 


•	 The potential for ecological risk in the other reaches (i.e.. Reaches 5, 6, 7, and 10) was, in 
general, equivalent to or lower than that observed in the primary target areas. 


a. Identifying Chemicals of Ecological Concem 
The final SBERA report focused specifically on quantifying the potential ecological risk of 
mercury measured in the Sudbury River. Previous investigations over the last two decades 
document that mercury is the only Contaminant of Ecological Concem (COECs) to the river 
ecosystem. Hence this section does not follow the usual format of (a) identifying the 
benchmarks used to screen for COECs, (b) summarizing the COECs in each medium, (c) 
providing statistics for each COEC in each medium (e.g., minimum detect, maximum detect, 
frequency of detection, mean and 95% upper confidence limit concentrations for each COEC), 
(d) calculating ecological Hazard Quotients (HQs), and (e) applying the COEC flag (Yes or No). 


b. Exposure Assessment 
i. Description of key species potentially exposed 


Tables G-2 and G-3 list common wildlife and aquatic species which may use the Sudbury River 
either for part of the year or year-round. These tables are not comprehensive inventories; rather, 
they reflect key species that may come in direct or indirect contact with mercury in the river. 
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The tables also provide an overview of the communities and biological diversity found along the 
length of the river. 


The Massachusetts Natural Heritage and Endangered Species Program (MNHESP) database was 
searched to see if Threatened and Endangered (T&E) species, or rare plant, animals or 
communities may be present in the Sudbury River watershed. Table G-4 presents the results of 
this search. The review identified six species of "special concem": Blue-spotted salamander, 
Eastem box turtle. Common moorhen, Hessel's hairstreak (a butterfly). Umber shadowdragon (a 
dragonfly), and River bullmsh (a plant). The review also identified four threatened species: 
Blanding's turtle, Clubtail dragonfly. Long's bulmsh (a plant), and Britton's violet (a plant). 
There were also three endangered species: American bittern. Least bittern, and Pied-billed grebe 
(all bird species). The Blue-spotted salamander and Eastem box turtle are both predominantly 
upland species, and there are no complete exposure pathways for these species because mercury 
-in the Sudbury system was transported in surface water. Currently there are no viable methods 
for evaluating ecological risk specifically for butterfly or dragonfly species. Similarly, there is 
little toxicological information available for evaluating risks to retiles such as the Blandings 
Turtle. Plants generally have extremely low uptake of mercury and were therefore not 
considered in the SBERA. The bird species (Common Moorhen, Bittems, and Pied-billed 
Grebes) were represented through various measurement endpoints, including modeled and 
measured risk to the Belted Kingfisher, Hooded Merganser, Wood Duck, and Great Blue Heron. 
No actionable risk was identified for these surrogate species. 


The US Fish and Wildlife (FWS) "Federally Listed Endangered and Threatened (T«&E) Species 
in Massachusetts" was also reviewed. Only three of the 14 FWS T&E species listed for 
Massachusetts could be present in counties within the study area, namely the eastem cougar 
{Felis concolor couguar), bald eagle {Haliaeetus leucocephalus), and small-whorled pogonia 
(Isotria medeoloides). The cougar is an historic resident of the entire state and is listed as 
endangered but is not known to live near the river. The bald eagle is delisted as a FWS T&E 
species, but is still protected under the Bald and Golden Eagle Protection Act and the Migratory 
Bird Treaty Act. Worcester County, among others, is listed as part of the eagle's distribution 
area. Reach 1, located upstream of the Site, is the only portion of the Sudbury River in 
Worcester County. Lastly, the small whorled pogonia (an orchid) is listed as threatened by FWS 
and includes Middlesex and Worcester counties in its distribution area. It is unlikely that this 
species would be found in the study areas because it occurs only in upland sites (USFWS, 2001), 
and there is no reasonable exposure pathway for mercury from Nyanza to have moved into 
upland soils. 


Appendices B and C of the final SBERA report give the documentation provided by the 
MNHESP and USFWS, respectively. 


ii. Complete exposure pathways 
The following receptors of concem present in the Sudbury River were evaluated in the final 
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SBERA: 


•	 The benthic invertebrate community 
•	 The fish community 
•	 Birds (specifically, insectivores and piscivores) 
•	 Mammals (specifically, piscivores) 


A complete exposure pathway exists when contamination (in this case mercury) can move from 
an abiotic matrix (e.g., sediment or surface water) to a receptor, either via direct exposure to the 
abiotic matrix or indirectly via ingestion of contaminated food. The final SBERA collected 
sediment samples from reaches 2 through 10, but surface water samples only from Reaches 2, 3, 
4, 5, 7, and 8. The SBERA further quantified exposure to mercury by collecting and analyzing 
tissue samples from whole fish, whole crayfish, birds, and mammals from various reaches on the 
Sudbury River, as follows: 


•'	 Sunfish, bullheads, yellow perch, and largemouth bass of different sizes were collected 
from all nine reaches of the Sudbury River, plus at reference locations. 


•	 Crayfish (species not specified) were collected from Reaches 2, 3, 4, 5, 6, and 7, plus at 
reference locations. The remaining reaches of the Sudbury River were also sampled but 
did not yield crayfish. 


•	 Tree swallows were sampled for eggs, blood (nestlings and/or adults, depending on 
availability), and feathers (nestlings and/or adults, depending on availability) in 2003 and 
2004 from Reaches 3, 4, 7, and 8, plus at reference locations. The other reaches of the 
Sudbury River were not sampled for free swallows. 


•	 Other bird species were also sampled between 2003 and 2005, mainly from Reaches 7 
and 8 (plus at reference locations) for eggs (eastem kingbirds, wood ducks, belted 
kingfisher, and hooded mergansers) and/or blood and feathers (red wing black birds, 
common yellow throats, northern water thrushes, song sparrows, swamp spariows, 
yellow warblers, wood ducks, hooded mergansers, and belted kingfishers). 


•	 Mink were sampled for blood and fiir from Reaches 3, 4, 5, and 7. Only a single animal 
was captured in Reaches 3, 4, and 7. Traps were set in other reaches of the Sudbury 
River and at reference locations but did not capture mink. 


iii. Exposure Point Concenfrations (EPCs) 
Site-specific exposures were measured by collecting surface water and sediment samples, plus 
tissues from fish, crayfish, birds, and mammals from the various reaches in the Sudbury River 
(as described above) and analyzing all of these samples for mercury. Exposure was fiirther 
quantified for target wildlife receptors using food chain modeling to calculate Total Daily 
Intakes (TDIs) using Site-derived tissue residues for emergent insects and Site-specific tissue 


residues measured in crayfish and in fish of different size classes. 
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The final SBERA summarized and presented the sediment, surface water, and tissue mercury 
EPCs for all the Sudbury River reaches and the reference locations. The EPCs were provided as 
Reasonable Maximum Exposures (RMEs) and Central Tendency Exposures (CTEs). The RMEs 
were calculated either as the maximum detected value or the 95% Upper Confidence Limit 
(UCL) of the mean, depending on the data set. The CTEs were calculated as the arithmetic 
means. It should be noted that this subsection of the ROD presents only a subset of the EPCs in 
order to streamline the presentation and focus the discussion on the major exposure pathways, 
ecological receptors, and tissue types used in the decisions-making process. Those key exposure 
pathways and receptors were as follows: • 


• Sediment 
• Surface water 
• Benthic invertebrates (specifically, crayfish) 
• Fish tissue residues for use in wildlife food chain modeling: 


o size class "A" fish (all species combined): > 5 cm - < 10 cm; 
o size class "B" fish (all species combined): 10 cm - < 15 cm; 
o size class "C" fish (all species combined): 15 cm - < 20 cm; 
o size class "D" fish (all species combined): > 20 cm. 


• Fish tissue residues for comparison to fish Critical Body Residues (CBRs): 
o size class "D" largemouth bass (all size classes) 
o size class "D" yellow perch: > 20 cm. 


• Tree swallow tissue residues (nestling and/or adults, depending on availability) 
• Belted kingfisher tissue residues (nestling and/or adults, depending on availability) 
• Red wing blackbird tissue residues (yearlings and/or adults, depending on availability) 
• Mink tissue residues (post-weaned individuals, depending on availability) 


The EPCs discussed here focus specifically on the five target areas discussed above (namely 
Reaches 2, 3, 4, 8, and 9) and specific receptors. The final SBERA report should be consulted to 
obtain information related to the other reaches and receptors. 


The EPC tables are as follows: sediment (Table G-5), surface water (Table G-6), emergent 
insects (Table G-7), crayfish (Table G-8), size class "A" fish (Table G-9), size class "B" fish 
(Table G-10), size class "C" fish (Table G-11), size class "D" fish (Table G-12), Size class "D" 
largemouth bass and size class "D" yellow perch (Table G-13), tree swallow tissues collected in 
2003 (Table G-14), tree swallow tissue collected in 2004 (Table G-15), belted kingfisher tissues 
(Table G-16), red wing blackbird tissues (Table G-17), hooded merganser tissues collected in 
2004 data (Table G-18), hooded merganser tissues collected in 2005 (Table G-19), mink tissues 
(Table G-20), and the TDIs derived from food-chain modeling (Table G-21). 


iv. Monitoring or modeling data and assumptions for characterizing EPCs 
Table G-22 summarizes the input parameters for the target wildlife receptors. These parameters 
were used to calculate a total daily intake (TDI) for mercury based on ingestion of sediment. 
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surface water, and food items. 


•	 Tree swallows were assumed to feed exclusively on emergent insects in each of the 
primary target areas of the Sudbury River. Although mercury tissue residues were 
available for mayfly and dragonfly larvae collected during earlier Site investigation 
studies, these values were deemed too old for use in food chain modeling. Instead, the 
emergent insects' mercury EPCs were estimated using a regression equation derived from 
a laboratory study using Hexagenia nymphs exposed to Sudbury River sediment. 
Emergent insect concentrations were calculated for each sediment sample. Individual 
concentrations, as well as the summary statistics by reach, are presented in Appendix G 
of the final SBERA report. 


•	 Belted kingfishers were assumed to feed on crayfish (for reaches in which crayfish were 
successfiilly collected) and fish (size class A and B) exclusively. The crayfish and fish 
mercury EPCs were calculated based on mercury levels measured in field-collected 
organisms. 


•	 Mink were assumed to feed on crayfish (if collected from a reach) and fish (size classes 
A, B, C, and D) exclusively within each Sudbury River reach. The crayfish and fish 
mercury EPCs were calculated based on mercury levels measured in field-collected 
organisms. 


The following deterministic exposure model was used to calculate the TDI for the target wildlife 
receptors: 


TDI = FTx FIRx^CjXPi + SIRxC3,,+WIRxC, 
V	 i=i 


Where: 


TDI Total daily intake (mg/kg BW-day) 
FT Foraging time in the exposure area (unitless) 
FIR food intake rate normalized for body weight (kg WW/kg BW-day) 
Ci Mercury concentration in the i* prey item (mg/kg WW) 
Pi Proportion of the i* prey item in the diet (unitless) 
SIR Sediment ingestion rate normalized for body weight (kg DW/kg BW-day) 
C-sed Mercury concentration in sediment (mg/kg DW) 
WIR Water ingestion rate normalized for body weight (L/kg BW-day) 


Mercury concentration in water (mg/L; converted from ng/L by dividing by 
lE+06) 
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c. Ecological Effects Assessment 
i. Summary of toxicity tests 
A. Hexasenia mayfly bioaccumulation studies 


The USGS performed 21-day sediment toxicity and bioaccumulation studies using Hexagenia, a 
genus of burrowing mayfly. Fine-grained sediments were collected from the top 4 to 6 cm in 
several river reaches. Appendix N of the final SLERA report presents the experimental 
procedure in detail. Mayfly survival as well as their mercury concentration for food-chain 
effects was the endpoints of interest. Total mercury concentrations and methylmercury levels in 
sediment, water, and mayflies were determined after 21 days of exposure. These data were 
analyzed statistically to detect if the responses differed significantly among the sampling 
locations. A regression equation quantifying the relationship between mercury in sediment and 
mayflies was then developed to estimate mercury levels in mayflies based on sediment mercury 
levels measured in untested reaches of the Sudbury River. These estimated mayfly residue data 
supported the tree swallow food chain modeling effort. 


B. Eastem mussel (elliptio complanata) bioaccumulation study 
NOAA conducted an in-situ bioaccumulation study using caged freshwater mussels deployed in 
several reaches of the Sudbury River. Appendix O of the final SBERA report presents the 
experimental procedure in detail. 


Survival, shell length, shell width, shell height, and whole animal wet weight were measured 
before deployment, after 42 days, and after 84 days (end of test). Mussel tissue and sediment 
samples were analyzed for total mercury. These data were analyzed statistically to detect if the 
responses observed in the mussels differed significantly among the sampling locations or were 
related to mercury levels. 


ii. Mercury benchmarks. Critical Body Residues, and Toxicity Reference Values 
A. Surface water mercury benchmarks 


EPA promulgated a chronic surface water benchmark of 1,400 ng mercury/L and an acute 
surface water benchmark of 770 ng/L for dissolved mercury. These criteria were derived from 
inorganic mercury data, but applied to total mercury. (Total mercury refers to the sum of all 
mercury species, including methylmercury.) The criteria were converted from a dissolved value 
to a total value for comparison against Site-specific data because the concenfration data were 
analyzed and reported as recoverable total mercury instead of dissolved total mercury. The 
following equation was used for this conversion: 


^ , ^ ,1 ^ • • CMCorCCC 
Total Recoverable Cntenon — 


0.85 
As such, the chronic and acute benchmarks used to evaluate total mercuryin surface water were 
1,600 ng/L and 910 ng/L, respectively 
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B. Sediment mercury benchmarks 
The potential effects to benthic invertebrates exposed to mercury in sediment were evaluated by 
comparing total mercury levels in sediment to consensus-based values, namely the Threshold 
Effect Concenfration (TEC) (0.18 mg/kg DW) and the Probable Effect Concentration (PEC) 
(1.06 mg/kg DW). These two benchmarks were compared to Site-specific sediment mercury 
levels to bracket potential risk to benthic organisms exposed to mercury in the Sudbury River. 


C. Critical body residues (CBRs) 
An extensive literature review was conducted to (a) create a database quantifying the relationship 
between, on the one hand, measured mercury levels in crayfish, whole body fish or fish muscle, 
bird eggs, bird blood, feathers, mammal blood, and fur, and, on the other hand, toxicological 
responses in crayfish, fish, birds and mammals, and (b) identify potential effects to birds and 
mammals exposed to mercury via ingestion (see Appendices H through J in the final SBERA 
report). Preference was given to studies that measured the effects of mercury exposures on 
reproduction, survival, behavior, and/or growth. Table G-23 summarizes the no effect and effect 
CBRs used in the final SBERA. 


D. Toxicity Reference Values (TRVs) 
An extensive literature review was conducted to create a database quantifying the relationship 
between daily mercury ingestion by birds and mammals and toxicological responses in terms of 
survival, growth, behavior, or reproduction (see Appendix J in the final SBERA report). 


A no-effect dose of 0.047 mg MeHg (methlymecury)/kg body weight (BW)-day and an effect 
dose of 0.093 mg MeHg/kg BW-day were calculated as the generic bird TRVs, whereas a no-
effect dose of 0.014 mg MeHg/kg BW-day and an effect dose of 0.035 mg MeHg/kg BW-day 
were calculated as the generic mammal TRVs, based on the available information. The bird 
TRVs were non-species specific. The mammal TRVs, however, were based on a mink 
reproductive study and were therefore specific for this targeted species. 


E. Assessment and measurement endpoints 
Risk assessors must understand how site-related contamination links to ecological endpoints to 
ensure well-informed risk management decisions. A key step in an ERA is deciding which 
aspects of the environment to evaluate, since only a small subset of organisms or ecosystem 
features can be studied. 


Endpoints are ecological characteristics that may be adversely affected by site contaminants. 
The final SBERA used two types of endpoints. Assessment endpoints are explicit expressions of 
environmental values to be protected, such as a species of specific concem (e.g., a T&E species), 
a fiinctional group of species (e.g., piscivorous mammals), a community (e.g., benthic 
invertebrates), a unique ecosystem (e.g., a wetland), or other entities of concem. Assessment 
endpoints help evaluate the site and the extent of contamination, establish a basis to assess the 
potential risks to identified receptors, and help identify the ecological stmcture and function at 
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the site. 


A measurement endpoint represents a measurable ecological characteristic (such as mercury 
levels in bird eggs) that is related to its assessment endpoint (such the ability to reproduce and 
sustain a healthy population). Measurement endpoints link the conditions existing on-site to the 
goals established by the assessment endpoints by integrating modeled, literature, field, or 
laboratory data. Whenever possible, the final SBERA selected more than one measurement 
endpoint for each assessment endpoint to provide multiple lines of evidence for the evaluation. 


Table G-24 summarizes the assessment endpoints and measurement endpoints evaluated by the 
final SBERA to quantify the potential impacts of mercury on the Sudbury River. 


d. Ecological risk characterization 
i. Infroduction 


HQs were developed to determine potential impacts to target receptors from exposure to 
mercury-contaminated surface water, sediment, and prey items, or from the presence of mercury 
in different types of tissues collected from birds and mammals. This approach allows for a 
standardized interpretation because an HQ reflects the magnitude by which the mercury 
concentration is above or below the benchmark, CBR, or TRV. Some potential for risk is 
assumed possible if an HQ exceeds 1.0. 


The SBERA calculated HQs as follows: 


HQ = EEL/TV 


Where: 


HQ	 == hazard quotient (unitless) 
EEL = estimated exposure level (for aquatic communities: sediment or surface water 


mercury levels in units of |ag or mg/kg or ng/L; for wildlife receptors: mercury 
dose in units of mg/kg body weight-day) 


TV = toxicity value (sediment or surface water mercury benchmark in pg or mg/kg or 
ng/L; mercury CBRs in pg or mg/kg wet weight or fresh weight tissue; or 
mercury TRVs in mg/kg BW-day) 


Specifically, HQs were calculated by comparing the following data sets to their respective 
mercury toxicity values: 


•	 Reach-specific reasonable maximum exposure (RME) and central tendency exposure 
(CTE) mercury levels.in surface water compared to federal acute and chronic mercury 
freshwater benchmarks. 
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Reach-specific RME and CTE mercury levels in sediment compared to published no 

effect and effect mercury sediment benchmarks. 

Reach-specific RME and CTE mercury levels in field-collected crayfish compared to 

literature-derived no effect and effect mercury CBRs for crayfish. 

Reach-specific RME and CTE mercury levels in field-collected fish, classified by size 

class, compared to literature-derived no effect and effect mercury CBRs for fish. 

Reach-specific RME and CTE mercury levels in field-collected tissues of birds (eggs, 

blood, and/or feathers) and mammals (blood and fiir) compared to literature-derived no 

effect and effect mercury CBRs for birds and mammals. 

Reach-specific modeled RME and CTE mercury exposure doses in birds and mammals 

compared to literature-derived mercury TRVs for birds and mammals. 



The mayfly and freshwater mussel tests from the mid-1990's did not lend themselves to an HQ 
analysis. Instead, the results from on-site samples were compared statistically to their respective 
reference locations to determine the significance of an observed response. 


A Weight-of-Evidence (WOE) approach was used to evaluate how well the measurement 
endpoints (e.g., mercury in bird eggs) represented their assessment endpoints (e.g., bird 
reproduction). This analysis integrated all the SBERA findings to help determine the potential 
for risk by: 1) assigning a confidence level ("low", "moderate" or "high") to all the measurement 
endpoints; 2) evaluating the magnitude of risk with respect to each measurement endpoint (e.g., 
the magnitude of an HQ, where applicable); and 3) determining the agreement among the 
multiple measurement endpoints used for a given assessment endpoint. Using this approach 
allows the SBERA to give greater weight to Site-specific endpoints such as measured toxicity to 
benthic organisms, than to generic literature-based endpoints such as comparison of sediment 
mercury concentrations with sediment benchmarks. 


The table below shows six risk categories used in the SBERA, each based on a different line of 
evidence, to illustrate how risk findings are evaluated both in terms of magnitude and in terms of 
how much confidence can be placed in the underlying evidence. Risk categories are also ranked 
as to whether they are based on maximum or higher-end exposure values (i.e., RME case) or 
mean exposure values (i.e., CTE Case) although typically more emphasis is placed on the RME. 
As an example, risk indicated by a measurement endpoint ~ such as measured mercury in blood 
from birds — would be given greater weight than an exposure estimate from food chain modeling 
and non-Site-specific literature values. The possible outcomes of each evaluation are 
summarized below. Risk Category 1 is the category least likely to result in substantial or 
"population-level" risk and conversely Risk Category 6 has the greatest likelihood of substantial 
risk. 
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Risk Category RME case CTE case Population Confidence 
Risk? Level 


1 N<1 & L<1 N<1 & L<1 unlikely high 


2 N>1 & L<1 N<1 & L<1 unlikely moderate 


3 N>1 & L>1 N<1 & L<1 possible low 


4 N>1 & L<1 N>1 & L<1 possible low/moderate 


5 N>1 & L>1 N>1& L<1 possible moderate 


6 N>1 & L>1 N>1& L>1 possible high 


"N" represents an HQ obtained by dividing a RME or CTE by a no-effect toxicity value (or the 
acute surface water benchmark), whereas "L" is an HQ obtained by dividing an RME or CTE by 
an (Lowest) effect toxicity value (or the chronic surface water benchmark). In the Population 
Risk column, "unlikely" indicates that population-level effects are unlikely to the receptors 
represented by the measurement endpoint; "possible" indicates a potential for adverse 
population-level effects to the receptors represented by the measurement endpoint. The right-
hand column in the matrix above describes the level of confidence assigned to each finding 
depending on the number and magnitude of HQ exceedances. Endpoint-specific risk matrices 
are presented in Tables 4-17 through 4-45 of the final SBERA report. 


Tables G-25 to G-29 summarize the ecological risks for selected receptors in reaches 2, 3, 4, 8, 
and 9, and their respective reference locations. Note that these tables show only (a) the selected 
receptors for which data were available from a target reach (i.e., the selected receptor was 
omitted if it lacked data), and (b) the low effect-based, or "L"-based, HQs. The "N"-based HQs 
derived from the no effect-based toxicity values are not shown so as to streamline the risk 
summary process and acknowledge that risk management decisions were generally based on the 
low effect-based HQs. Chapter 4, and Table 4-61 (Reach 2), Table 4-62 (Reach 3), Table 4-63 
(Reach 4), Table 4-68 (Reach 8), and Table 4-69 (Reach 9) in the final SBERA report summarize 
the fiill risk characterization for these five target reaches. 


In addition, the table below summarizes the endpoints showing the most significant risks. Most 
of these risks are discussed in the remainder of this section. 


A few of these endpoints (e.g., the mink endpoints) are not discussed in the remainder of this section. In 
those cases, there was a great weight of evidence in the other 200+ endpoints indicating that the endpoint suggesting 
higher risk was an outlier. 
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Hazard Quotients Incremental 
Site Reference Risk" 


Sudbury River Effect Effect Effect Effect Effect Effect 
Reach' Media RME CTE RME CTE RME CTE 


Benthic Invertebrates 


Reach 2 sediment 9.1 1.9 3.0 0.8 6.1 1.1 
Reach 3 sediment 42.3 14.1 0.4 0.2 42.0 14.0 
Reach 4 sediment 14.7 6.2 0.4 0.2 14.3 6.0 
Reach 5 sediment 3.0 1.0 3.0 0.8 <1 <1 
Reach 6 sediment 9.2 2.4 0.4 0.2 8.8 2.2 
Reach 7 sediment 1.5 0.3 3.0 0.8 <1 <1 
Reach 7-Heard Pond sediment 2.8 2.4 0.4 0.2 2.5 2.2 
Reach 8 sediment 1.1 0.4 0.3 0.2 <1 <1 
Reach 9 sediment 1.8 1.1 0.3 0.2 1.5 <1 


Reach 10 sediment 1.4 0.5 3.0 0.8 <1 <1 


Tree Swallows I 
food chain 


Reach 2 modeling 3.7, 1.5 2.2 0.7 1.5 <1 
food chain 


Reach 3 modeling 12.2 9.7 0.4 0.3 11.8 9.4 
food chain 


Reach 4 modeling 6.0 4.3 0.4 0.3 5.6 4.0 
food chain 


Reach 5 modeling 1.1 0.8 2.2 0.7 <1 <1 
food chain 


Reach 6 modeling 3.1 1.8 0.4 0.3 2.7 1.5 
food chain 


Reach 7-Heard Pond modeling 2.0 1.8 0.4 0.3 1.7 1.5 
Reach 7-Heard Pond adult blood-2004 1.0 0.5 NA NA 1.0 <  1 
Reach 8 adult blood-2004 1.0 0.6 0,4 0.3 <1 <1 


food chain 
Reach 9 modeling 1.1 0.9 0.4 0.3 <1 <1 


Belted Kingfisher I 
food chain 


Reach 2 modeling 1.2 1.0 0.8 0.6 <1 <1 
food chain 


Reach 3 modeling 1.2 1.1 0,2 0.2 1.0 <1 
food chain 


Reach 4 modeling 1.0 0.9 0.2 0.2 <1 <1 
food chain 


Reach 5 modeling 1.1 1.1 0.7 0.6 <1 <1 
food chain 


Reach 7 modeling 1.1 0.9 0.7 0.6 <1 <1 
Reach 8 food chain 1.2 1.1 0.7 0.6 <1 <1 


Record of Decision 
Nyanza Chemical Waste Dump Superfiind Site, 0U4 
Page 46 







Record of Decision 

Part 2: Summary of Decision 



Hazard Quotients Incremental 
Site Reference Risk" 


Sudbury River Effect Effect Effect Effect Effect Effect 
Reach" Media RME CTE RME CTE RME CTE 


modeling 


Reach 8 - Transfer St. 
Pit adult feather 1.4 1.4 0.8 0.8 <1 <1 
Reach 8-Route 117 
Pit adult feather 1.2 0.8 0.8 0.8 <1 <1 


food chain 
Reach 9 modeling 1.2 1.1 0.7 0.6 <1 <1 


food chain 
Reach 10 modeling 1.4 1.3 0.7 0.6 <1 <1 


Hooded Merganser 


Reach 8 egg-2005 2.0 0.7 2.4 1.6 <1 <1 
Red-winged 
Blackbird 


Reach 8 adult blood (2005) 7.5 3.2 NA NA 7.5 3.2 


Song Sparrow 


Reach 8 adult blood (2003) 1.1 0.5 0.3 0.3 <1 <1 


Yellow Warbler 
aduh feather 


Reach 8 (2003) 1.3 1.3 1.0 0.4 <1 <1 


Mink 


Reach 3 fiir 3.1 3.1 NA NA 3.1 3.1 
food chain 


Reach 8 modeling 1.2 1.1 0.4 0.4 <1 <1 
food chain 


Reach 9 modeling 1.5 1.2 0.4 0.4 1.1 <1 
food chain 


Reach 10 modeling 1.9 1.3 0.4 0.4 1.4 <1 


Largemouth Bass 


Reach 8 whole fish 1.2 0.8 0.4 0.3 <1 • <1 
Reach 9 whole fish 1.3 1.0 0.4 0.3 <1 <1 


Reach 10 whole fish 1.3 1.1 0.3 0.2 1.0 <1 


" - Only those reaches with an Effect HQs > 1.0 are included in this table 
- The incremental risk is the hazard quotient for the Site minus the hazard quotient for the reference 


location. 


RME - Reasonable Maximum Exposure 

CTE - Central Tendency Exposure 

NA - Not available 
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The narrative that follows does not repeat the information provided in Tables G-25 to G-29. 
Instead, it focuses on the most significant risks issues identified in the final SBERA report, most 
of which are shown in the table above. 


For most of the Sudbury River reaches, all six assessment endpoints (see Table G-24) were 
evaluated with two or more lines of evidence to assess risk using a WOE approach. Only four 
lines of evidence described in the final SBERA report showed a potential for adverse ecological 
effects above regional baseline conditions, as follows: 


•	 Mercury levels in sediment compared to no effect and low effect sediment 
benchmarks, 


•	 Mercury levels in largemouth bass above 20 cm compared to reproductive CBRs, 
•	 Mercury levels in redwing blackbird blood collected (as by-catch) from Reach 8 


compared to a generic avian blood effect level, and 
•	 Mercury levels in hooded merganser eggs from Reaches 4 and 8. 


The following paragraphs discuss the confidence and uncertainty with these four lines of 
evidence and evaluate the risks associated with the assessment endpoints related to these lines of 
evidence. Note that the tree swallow food chain modeling indicated the potential for ecological 
risk from feeding on aquatic insects, particularly in reaches 3 and 4 (see Table G-26 and Table 
G-27). This modeled estimation of risk was given much less weight in the final analysis of the 
SBERA because the measured mercury levels in eggs, blood, or feather samples from nestling 
and/or adult tree swallows captured from these same reaches did not trigger concem. Much 
greater weight was given to measured tissue concentrations than to modeled exposures. 


There is a regional exposure to mercury associated with atmospheric deposition from sources 
such as power plants that has resulted in fish advisories in many water bodies with no history of 
mercury contamination from a point source such as Nyanza. In order to take this into account, 
the SBERA included a comparison of risk from the Nyanza-affected reaches with risk in the off-
site reference areas, in order to identify risk over and above regional "background" conditions. 
Several measurement endpoints were found to have risk similar to regional conditions. In such 
instances the risk would not require remedial action because remediation goals cannot be set 
below background conditions. 


Mercury levels in sediment 
Mercury levels in sediment were compared to the TEC (threshold effects benchmark for 
mercury) and the PEC (probable effect benchmark for mercury). The uncertainty analysis in the 
final SBERA report identified many concems with using sediment benchmarks to assess the 
potential for sediment toxicity. It was also noted that the mercury TEC did not meet the criteria 
for predicting no toxic effects in 75% of the samples evaluated (the mercury TEC was successfiil 
34% of the time). The PEC was more successfiil in predicting toxic effects in test samples; 
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however, the dataset used for the PEC development only had four toxic samples. The final 
SBERA report also cited several studies showing that total mercury in sediments did not 
correlate well with mercury bioavailability. 


The freshwater mussel study showed lower growth, but no effect on survival, in Reaches 2 and 3, 
whereas growth was unaffected in Reaches 9 and 10. The latter two reaches were retained as 
surrogate reference areas because growth was impaired at the actual reference location. The two 
other lines of evidence used to evaluate impacts to the benthic community (i.e., the mayfly 
studies [Reaches 3, 4, 8, and 9] and crayfish tissue levels [Reaches 2 through 7]) did not show 
risk to the benthic community. 


The final SBERA report followed the convention used at most CERCLA sites that generic 
benchmarks, while usefiil for identifying areas requiring fiirther evaluation, should not be used 
for stand-alone risk management decision making. It was concluded that risk to the benthic 
community in the Sudbury River did not require remedial action, given the lack of concurrence 
between measurement endpoints, the high degree of uncertainty associated with sediment 
benchmarks, and the surface water data indicating that increased methylation was mostly 
confined to the those reaches with significant associated wetlands. 


Mercury levels in largemouth bass 
No exceedances of the probable effect CBR for reproduction in fish were observed in the 
Sudbury River, except for four largemouth bass (> 20 cm); one each from Reaches 8 and 9, and 
two from Reach 10. In general, mercury levels in over 90%) of all the fish sampled (more than 
300) in support of the SBERA fell below the no effect CBR for reproduction. 


Even though fish mercury levels were typically higher in impacted reaches (e.g., reaches 2, 3, or 
8) when compared to reference areas or regional backgroimd levels, any potential adverse 
effects, if present, would be limited to larger, older fish at a higher trophic level. These results 
were consistent with previous studies describing the biomagnification potential of mercury in 
aquatic systems. However, the fish residue data collected from the Sudbury River did not 
support a conclusion of population-level risk for fish based on reproductive impairment. 


Mercury levels in redwing blackbird blood 
Ten blood samples were collected in Reach 8 from four juvenile and six adult redwing 
blackbirds in August of 2005. All ten samples exceeded the conservative avian blood CBR 
derived from field observations of loon chick behavior, where a strong correlation was found 
between higher blood mercury levels in loon chicks and less time riding parents' backs but more 
time spent preening. 


A key factor to consider when interpreting these data is that the ten redwing blackbirds were 
sampled well passed the point in the season (typically May-June) when reproduction and chick 
rearing occur. Most of the other insectivorous bird blood samples collected in support of the 
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SBERA were obtained in the spring and early summer. Only about one quarter of the 235 
insectivorous bird blood samples were collected as late as August. It was recognized that early-
season blood samples may not fiilly reflect longer-term. Site-specific exposures; however, these 
samples did quantify exposure during nesting and are expected to be the best indicators of 
survival, growth, and reproductive effects. The results of comparing other insectivorous bird 
tissue data to CBRs did not suggest a high concem with this assessment endpoint. 


Blood samples collected from birds captured later in the summer reflected long-term Site 
exposure, which would have included periods of lower river flow and higher water temperatures 
when both methylmercury levels in surface waters and the bioaccumulation potential increase. 
The lack of blackbird data on nesting success or blood mercury levels from an off-Site reference 
location (in this case, the Charles River) made it difficult to determine if the high blood mercury 
levels measured in Reach 8 indicated adverse impacts. While Red-wing Blackbird blood results 
show mercury accumulation above the low-effect benchmarks, the only studies available for 
evaluation of bird mercury risk after nesting season suggested that population-level risk was not 
indicated. 


Any effects after the nesting season and their implications for bird population dynamics are 
unknown, because the state of the science offers little insight on how high mercury levels in one 
year might affect nesting success the next year. Re-sampling of the same birds between May and 
July showed that adult mercury blood levels often increased during the summer in contaminated 
areas (Oksana Lane, BRI, November 21, 2007, Personal Communication). It was therefore 
hypothesized, that tree swallows follow the redwing blackbird pattern by further increasing their 
blood mercury levels later in the summer. Although the available data support this hypothesis, it 
could not be verified because it was unfeasible to capture adult swallows after their chicks had 
fledged and left the nest boxes. Overall, the final SBERA report concluded that the available 
evidence did not suggest a consistent population-level risk based on effects to reproductive 
endpoints. 


Mercury levels in hooded mergansers 
Most of the hooded merganser eggs collected in 2005 from Reaches 4 (n = 2) and 8 (n = 21) 
exceeded the no-effect level CBR (500 pg/kg). These results alone suggested that adverse 
reproductive effects were possible for this fish-eating bird species. However, three of the four 
merganser egg samples collected at the two reference locations (Charles River and Sudbury 
Reservoir) in 2005 also exceeded the no-effect CBR. These findings, while limited by a small 
sample size for the reference areas, suggested that mercury accumulation in merganser eggs may 
be a regional phenomenon and not strictly associated with Nyanza-related discharges. The final 
SBERA report gave the reference area data much weight in interpreting the potential for 
ecological risk due to the widely-recognized regional problem of mercury accumulation in fish 
tissue caused by regional atmospheric deposition. 


Overall, the results of the SBERA did not indicate that mercury from past Nyanza Site 
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discharges resulted in population-level risk to ecological receptors residitig in or using the 
Sudbury River. The conservative assumptions built into this approach supported this conclusion, 
even though there was an acknowledged amount of uncertainty with several of the lines of 
evidence used to evaluate the six assessment endpoints. 
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H. REMEDIAL ACTION OBJECTIVES 


Based on preliminary information about,types of contaminants, environmental media of concem, 
and potential exposure pathways. Remedial Action Objectives (RAOs) were developed to aid in 
the development and screening of altematives. These RAOs were developed to mitigate, restore 
and/or prevent existing and fiiture potential threats to human health. As previously described 
(Section G), the results of the SBERA indicated that there were no unacceptable risks to 
ecological receptors. However, based on the HHRA, there were several reaches of the Sudbury 
River where the non-cancer hazard quotient for an individual who consumes fish from the 
Sudbury River exceeded the benchmark level of 1.0. 


To address this risk, EPA has established the following RAOs for OU4: 


Human Health: Prevent the ingestion of mercury-contaminated fish to the extent that such 
ingestion would result in a non-cancer hazard quotient greater than 1.0 for an individual who 
consumes fish from the Sudbury River. 


Human Health: Reduce the amount of mercury in sediment and/or surface water to ensure that 
mercury concentration in fish tissue no longer presents an unacceptable risk (hazard quotient 
greater than 1.0) except in Reach 8. 


The first RAO focuses on mercury concentrations in fish, because this is the source of risk; 
preventing or reducing the consumption of fish is one way to achieve this risk reduction. The 
second RAO focuses on sediment and surface water because sediment remedies are the primary 
means of cleaning up surface water and (in tum) fish tissue. As discussed in the section G, fish 
tissue concentrations must be reduced to the remediation goal of 0.48 mg/kg (which can also be 
rendered as 0.48 parts per million, or ppm) to achieve this RAO. 


This second RAO has an exception for Reach 8, the Great Meadows National Wildlife Refiige. 
In this reach, sediment concentrations are low (generally between 1 and 3 ppm), yet fish tissue 
concentrations remain marginally above safe levels. EPA believes that the risk in Reach 8 is 
largely attributable to ongoing atmospheric deposition and the wetland environment's superior 
methylating capacity, which converts atmospheric mercury into methylmercury available for 
bioaccumulation. Because so much of the problem is attributable to contamination that is not 
Site-related, EPA's only goal for Reach 8 is the first RAO, which aims to prevent ingestion of 
contaminated fish. 
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I. DEVELOPMENT AND SCREENING OF ALTERNATIVES 



1. Statutory Requirements/Response Objectives 
Under its legal authorities, EPA's primary responsibility at Superfiind sites is to undertake 
remedial actions that are protective of human health and the environment. In addition. Section 
121 of CERCLA establishes several other statutory requirements and preferences, including: 


•	 a requirement that EPA's remedial action, when complete, comply with all federal and 
more stringent state environmental and facility siting standards, requirements, criteria or 
limitations, unless a waiver is invoked; 


•	 a requirement that EPA select a remedial action that is cost-effective and that utilizes 
permanent solutions and altemative treatment technologies or resource recovery 
technologies to the maximum extent practicable; and 


•	 a preference for remedies in which freatment which permanently and significantly 
reduces the volume, toxicity or mobility of the hazardous substances is a principal 
element, as opposed to remedies not involving such treatment. 


Response altematives were developed to be consistent with these Congressional mandates. 


2. Technology and Alternative Development and Screening 
CERCLA and the National Contingency Plan (NCP) set forth the process by which remedial 
actions are evaluated and selected. In accordance with these requirements, a Feasibility Study 
(FS) was prepared and which developed a wide range of remedial altematives. Within the FS, an 
evaluation of each altemative was also completed; this consisted of an assessment of each 
altemative's ability to attain specific remediation levels. A no action altemative was included as 
a baseline to which other altemative could be compared. 


As discussed in Section 10 of the FS, remedy options were identified, assessed and screened 
based on implementability, effectiveness, and cost. Section 11 of the FS presented the remedial 
altematives developed by combining the technologies identified in the previous screening 
process in the categories identified in Section 300.430(e)(3) of the NCP. The purpose of the 
initial screening was to narrow the number of potential remedial altematives for further detailed 
analysis while preserving a range of options. Each altemative was then evaluated in detail in 
Sections 12 and 13 of the FS. 


In summary, of the 14 remedial altematives screened in Section 10, eleven were retained as 
possible options for the cleanup of the Site and were selected for detailed analysis. 
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J. DESCRIPTION OF ALTERNATIVES 



This Section provides a narrative summary of each altemative evaluated. These altematives are 
summarized by reach in Figure J-1 and described in the following sections. These altematives 
were developed by combining response actions and technologies to address the elevated risk to 
human health. The altematives were also intended to represent a wide range of effectiveness, 
duration of time required to achieve RAOs and cost to implement, thus allowing for an 
evaluation of the trade-offs between effectiveness and cost. 


The table below briefly lists how much each altemative costs and how many years it takes each 
altemative to achieve the cleanup level (0.48 ppm mercury in fish tissue) in Reaches 3, 4, and 6 
i.e., in all reaches contaminated at unacceptable levels that were evaluated using the computer 
model, except Reach 8. Reaches 2, 9 and 10 were not modeled, thus making it difficult to 
predict the exact number of years before the cleanup level is achieved in the fish there. But these 
reaches are similar to reaches 5, 6 and 7, and are therefore expected to recover naturally within a 
timeframe similar to the approximate ten-year timeframe predicted for the modeled reaches to 
recover under the active remediation scenarios. Fish in Reach 8 are expected to remain 
contaminated at levels above 0.48 ppm under all the altematives evaluated, primarily due to 
hydrological conditions there which tend to promote conversion of relatively small amounts of 
atmospheric mercury into the methylmercury that tends to be absorbed most by fish. 


Est. time to cleanup level 
Alternative (Reaches 3, 4, 6) Cost 
Altemative 1 -70 years $0 
Altemative 2 ~70 years $190,000 
Altemative 3 A ~70 years $1.07 million 
Altemative 3B -10 years $8.45 million 
Altemative 3C -10 years $20.82 million 
Altemative 4A -10 years $24.31 million 
Altemative 4B -10 years $48.91 million 
Altemative 5A -10 years $59.71 million 
Altemative 5B -10 years $88.51 million 
Altemative 5C -10 years $99.82 million 
Altemative 5D -10 years $213.49 million 


1. No Action Remedial Alternative (Alternative 1) 



In accordance with the National Oil and Hazardous Substances Pollution Contingency Plan 

(NCP) and RI/FS Guidance, a "No Action" Altemative is discussed, so as to provide a baseline 

that other altematives can be compared to. Under this altemative, it is assumed that no active 
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treatment or monitoring would occur. Any reduction in toxicity or volume of contaminants 
would occur as a result of natural processes. The existing fishing advisories (banning 
consumption of fish from the river) and warning signs would presumably remain in place, but 
only for so long as MassDPH elected to continue these measures; there would be no federal 
cleanup plan to ensure this outcome. As required by the NCP, this altemative was retained for 
further analysis. 


The WASP computer model predicts an average percent reduction in fish tissue concentrations 
across all modeled reaches of approximately 7% over the next 30 years, based solely on 
naturally-occurring processes. This reduction is sufficient to attain the cleanup level in all 
modeled reaches (and in the reaches that were not modeled - 2, 9 and 10 - given their similarity 
to certain modeled reaches) within a 30-year timeframe, except for Reach 3 and Reach 8. (The 
conceptual site model discussed in Section E.4 reviews the evidence for this natural recovery, 
which includes evidence of ongoing natural sedimentation in the river, the fact that the most 
contaminated sediments have already been buried, and the trend analyses of sampling data.) 


In Reach 3, EPA's model showed that natural processes would not achieve the cleanup level 
within 30 years, which was the period covered by the model; EPA believes it would take 
approximately 70 years. Reach 8 is not subject to this cleanup level but is also expected to have 
fish tissue levels above 0.48 ppm for the duration of the model, and perhaps indefinitely. The 
observation that concentrations in Reach 8 would not significantly attenuate is consistent with 
the CSM, which describes increased rates of mercury methylation within extensive wetlands. 
The negligible costs associated with the "No Action" remedial altemative are not shown. 


2. Limited Action Alternative (Alternative 2) 
A Limited Action altemative was developed, which would rely solely on institutional controls 
(ICs) as a means of reducing the risk to human health - primarily signs advising against fish 
consumption. MassDPH (and EPA as an interim measure) have already posted signs which 
reflect the current fishing advisory; if these signs were not maintained or the fishing advisories 
were to be modified, new advisories and/or other public outreach and education would need to be 
implemented as part of this altemative. Under this scenario, no active remediation would be 
conducted. Like the "No Action" altemative, this does not provided for routine monitoring 
although it could be conducted at any point to evaluate natural recovery and/or calculate risk to 
human health. 


As noted in Section B, multiple advisories applicable to the Sudbury River have been issued by 
MassDPH. The first, a State-wide advisory, recommends that fish not be consumed by children 
and women who are pregnant or may become pregnant; this is due to the statewide distribution 


This estimate, and all the other estimates presented in this ROD about the speed with which various 
remedial altematives are expected to reduce fish contamination, are based on the WASP computer model, which is 
subject to all the uncertainties described in Section E.5, above. 
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of mercury from atmospheric (non-point) sources. There is also a Sudbury River-specific 
advisory that wams against the consumption of any fish caught from the Sudbury River by all 
segments of the population. To institute a Limited Action altemative, EPA would ensure posting 
of the most appropriate advisory. If the existing advisories were to be modified and/or lifted and 
a risk remained from consumption of mercury-contaminated fish from Nyanza-related mercury, 
new advisories and/or continued public outreach and education would be undertaken by EPA as 
part of the selected response. 


The estimated time required to establish a new (or revise existing) advisories under this 
altemative is one year. The time required to maintain signage and conduct public oufreach and 
education to ensure the protectiveness of human health is indefinite, being dependent on the 
natural rate of recovery. As with the No Action altemative, EPA's WASP computer model 
projects that natural recovery processes would achieve the cleanup level in fish tissue within 30 
years in all modeled reaches, except for Reach 3 and Reach 8. EPA also expects that Reaches 2, 
9 and 10, which were not modeled but which are similar to certain modeled reaches, would 
recover naturally over this period. In Reach 3, EPA's model showed that natural processes 
would not achieve the cleanup level within 30 years, which was the period covered by the model; 
EPA believes it would take approximately 70 years. Reach 8 is not subject to this cleanup level 
but is also expected to have fish tissue levels above 0.48 ppm for the duration of the model, and 
perhaps indefinitely. As in the no-action altemative, there would be no monitoring to verify 
future fish tissue concentrations. 


The costs shown in Table 12-1 of the FS primarily include the effort to periodically evaluate the 
current advisory, discuss with MassDPH, design, fabricate and install signs, and facilitate other 
public outreach and education activities. The total estimated cost associated with the Limited 
Action altemative is $190,000. 


3. Natural Recovery Alternatives (Alternative 3A, 3B, and 3C) 
Three variations of this altemative were developed. Altemative 3 A was developed to evaluate 
the effectiveness of Monitored Natural Recovery (MNR) at the Site in all reaches except Reach 
8. This would involve long-term monitoring to ensure that natural processes are effective in 
reducing the amount of mercury in fish, to a point where fish would eventually be safe for 
consumption by a recreational angler in all reaches except Reach 8. Reach 8 would also be 
monitored, but is not expected to recover sufficiently to allow for safe consumption offish by a 
recreational angler. This is due to Reach 8's greater ability to convert even low concentrations 
of mercury (including non-Nyanza related mercury) into methylmercury. 


Altematives 3B and 3C are similar to Altemative 3 A, but with the addition of Enhanced Natural 
Recovery (ENR) via thin-layer sand capping in the most-contaminated portions of the river. 
According to a recent study of other cleanup sites where this type of remedy was employed, 
surficial sediment concentrations of contaminants were immediately reduced and afterward 
appeared to be relatively constant following implementation. This thin layer of sand would 
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expedite the natural burial processes, effectively "enhancing" or speeding up the rate of natural 
recovery by which clean sediment is added along the river. 


More specifically, in Altemative 3B, thin-layer capping with sand would occur within a portion 
of Reach 3 where the highest mercury sediment concentrations have been detected (i.e., 
uniformly greater than 10 ppm in surface sediment). Altemative 3C was developed to assess the 
effectiveness of thin-layer capping in portions of Reaches 3, 4 and 6 where total mercury 
concentrations are greater than 2 ppm.̂ ^ 


Institutional Controls similar to those described for Altemative 2 would also be implemented 
under each of the natural recovery altematives: i.e., EPA would ensure that warning signs were 
maintained and would engage in periodic discussion with State agencies responsible for issuing 
advisories. If the existing fish advisories were to be lifted or modified, new advisories or other 
public outreach and education would need to be implemented by EPA as part of these 
altematives. 


Each of these altematives is described in greater detail below: 


Alternative 3A - Monitored Natural Recovery (MNR) 
Altemative 3 A contemplates MNR for most reaches, except that in Reach 8 monitoring would 
occur without an expectation that natural attenuation will lead to an acceptable level of mercury 
in fish. In addition, the institutional controls described in Altemative 2 would be implemented in 
each reach as part of this altemative until the cleanup level of 0.48 ppm in fish tissue were 
achieved in each reach, except that institutional controls would be continued indefinitely in 
Reach 8, since this reach is not subject to the cleanup level and is in any event not expected to 
achieve the cleanup level by natural processes within a foreseeable period of time. 


Similar to the analyses above for Altematives 1 and 2, the model-predicted rate of natural 
recovery, while variable from reach to reach, projects to attain the cleanup level for most reaches 
within 30 years (excluding Reach 3 and Reach 8); Reaches 2, 9 and 10 were not modeled but are 
also expected to recover within this timeframe. Monitoring, inclusive of collecting sufficient 
analytical data, would provide a means for periodically quantifying the reduction in risk posed to 
human health over time due to natural recovery processes. Primary components of monitoring 
under this altemative are provided below: 


In developing active remediation altematives, EPA decided to evaluate altematives addressing sediment 
contaminated at levels above 2 ppm and 10 ppm, but these sediment concentrations are not cleanup goals per se. 
The 2 ppm and 10 ppm target sediment concentrations were chosen because these concentrations identify distinct 
areas of the river with consistently elevated levels of mercury, and because, when tested by the model, it was 
determined that addressing such areas would generate acceptable fish tissue concentrations in most of the river. 
Targeting sediments within these ranges was also found to lead to a variety of distinct remedial altematives (which 
became the altematives evaluated in the Feasibility Study). 
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•	 Sediment Monitoring - Periodic sediment sampling and analysis for mercury and 

methylmercury would be performed not less than every 5 years; 



•	 Surface Water Monitoring - Periodic surface water sampling and analysis for total and 
filtered mercury and methylmercury would be performed not less than every 5 years; 


•	 Fish Tissue Monitoring - Periodic single-species fish tissue sampling would be 
performed to evaluate changes in fish tissue concentrations over time. The frequency and 
number of species collected would be determined during the Remedial Design. 
Additionally, every 10 years, more comprehensive fish tissue monitoring would be 
performed; this would entail collecting sufficient samples so as to recalculate the risk to 
Human Health; and 


•	 Five-Year Reviews would be performed to monitor the effectiveness of the remedy. 


A Proposed Monitoring Plan was included as Appendix F to the FS; it describes one approach to 
the monitoring to be performed as part of this altemative (and as part of all the altematives 
below, each of which would employ a similar monitoring program). This Monitoring Plan 
recommends that monitoring continue for up to 30 years or until the cleanup level is attained in 
all reaches except Reach 8. The Monitoring Plan also includes a requirement to check that 
current fish advisories remain in place and to maintain fish advisory signs and notices. As with 
Altemative 2, if current bans were lifted or modified and a risk remained from Nyanza-related 
mercury, new fish advisories and/or continued public outreach and education would be required. 
The modeling results for the no-action and limited action altematives would also apply to this 
altemative. 


Just as in Altematives 1 and 2, this altemative is expected to achieve the cleanup level in all 
modeled reaches within a 30-year timeframe, except for Reach 3 and Reach 8. Reaches 2, 9 and 
10 were not modeled but would also be expected to recover within this timeframe, based on their 
similarity to certain modeled reaches. In Reach 3, EPA's model showed that natural processes 
would not achieve the cleanup level within 30 years, which was the period covered by the model; 
EPA believes it would take approximately 70 years. Reach 8 is not subject to this cleanup level 
but is also expected to have fish tissue levels above 0.48 ppm for the duration of the model, and 
perhaps indefinitely. 


Detailed costs associated with monitoring that would be conducted under the Altemative 3 A 
scenario are provided on Table 12-2 of the FS. The total estimated cost associated with the 
Altemative 3A scenario is $1,070,000. 


Alternative 3B - Enhanced Natural Recovery of Sediment with Mercury > 10 ppm (Reach 3) and 
Monitored Natural Recovery 


Altemative 3B is the Selected Remedy. It is described in detail in Section L. 
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Altemative 3B has the same components (e.g., MNR and ICs) as Altemative 3A, except that 
Enhanced Natural Recovery (ENR) would also be performed in the most-contaminated portion 
of Reach 3. That is, a thin-layer (6 inches) of sand would be placed over the sediment in Reach 3 
with mercury concentrations uniformly greater than 10 ppm in surface sediment (Refer to Figure 
J-2). This thin layer of sand would be expected to "enhance" the rate of natural recovery and 
decrease the concentration of mercury in the biologically-active zone. The observed natural 
burial rate for Reach 3 is approximately 0.04 cm/yr. Based on this depositional rate, the addition 
of 6 inches of clean sand in Reach 3 is equivalent to over 400 years of natural recovery via 
sedimentation. The total estimated cost for active remediation under the Altemative 3B scenario 
is $8,450,000. 


Once the thin sand layer and any related active remediation components have been fiilly 
implemented, this altemative is expected to take approximately 10 years to reach the fish tissue 
concentration associated with avoiding unacceptable risks to human health (0.48 ppm) in 
Reaches 3, 4 and 6. Reaches 2, 9 and 10 were not modeled but are expected to recover within a 
similar amount of time. Reach 8 is expected to remain contaminated at unacceptable levels for 
an indefinite period of time. 


Alternative 3C - Enhanced Natural Recovery of Sediment with Mercury > 2 ppm (Reaches 3. 4, 
and 6) and Monitored Natural Recovery 
Altemative 3C is similar to Altemative 3B, except that the areal extent of capping would be 
greater. Altemative 3C contemplates placement of a thin layer of sand over sediments with 
mercury concentrations greater than 2 ppm; this includes all of Reach 3 and portions of Reach 4 
and 6. Based upon the observed'burial rates for Reach 3 and Reach 4, approximately 0.04 cm/yr 
and 0.07, respectively, the addition of 6 inches of sand would be equivalent to almost 400 years 
of natural accumulation in Reach 3 and over 200 years of natural accumulation in Reach 4. 
Although an observed burial rate for Reach 6 was not available, the model-predicted rate of 
burial was 0.1 cm/yr after calibration, which would indicate a simulated recovery via 
sedimentation of 150 years with the addition of a thin-layer sand cap. 


In addition to the sampling and monitoring tasks described for Altemative 3 A and major 
constmction activities described for Altemative 3B, implementation of Altemative 3C would 
include: 


•	 Placement of capping materials over approximately 110 acres in Reach 3, 86 acres in 
Reach 4 and 27 acres in Reach 6 where mercury concentrations exceed 2 ppm. 


•	 Evaluation and possible sediment removal in Reach 6 to accommodate sand capping. 
This is due limit thickness of the water column and that the thin sand layer might dismpt 
aquatic habitat or diminish flood storage capacity. 


•	 Estimated time required to implement this altemative is 4 years inclusive of the Remedial 
Design and site restoration phase. 
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Detailed costs associated with remedial action that would be implemented under Altemative 3C 
are provided in Table 12-4 of the FS. 


According to the WASP computer model, implementation of ENR under this altemative would 
be able to attain lower mercury concentrations in fish tissue as compared to the results predicted 
for natural recovery alone (Altemative 1, 2 or 3A). Altemative 3C also projects to reduce fish 
tissue concentrations more than Altemative 3B, insofar as Altemative 3C contemplates thin layer 
capping over a larger area. See Figure 8-lB and 8-lC of the FS. Similar to Altemative 3B, 
hydrological investigations described in the draft Monitoring Plan (groundwater flow, grain size, 
flow and velocity measurements) would be completed as part of the remedial design and before 
the start of remedial action. Other investigations that would reduce project uncertainty and thus 
would also likely be completed include sediment stability testing (if warranted) as well as an 
assessment of amendments to add to the thin layer of sand. 


The total estimated cost for the implementation of Altemative 3C is $20,820,000. 


Once the thin sand layer and any related active remediation components have been fiilly 
implemented, this alternative is expected to take approximately 10 years, or perhaps slightly less, 
to reach the fish tissue concentration associated with avoiding unacceptable risks to human 
health (0.48 ppm) in Reaches 3, 4 and 6. Reaches 2, 9 and 10 were not modeled but are expected 
to recover within a similar amount of time. Reach 8 is expected to remain at unacceptable levels 
for an indefinite period of time. 


4. In-Situ Containment Alternatives (Alternative 4A and 4B) 
Two variations of in-situ containment were developed. These altematives are different from the 
thin-layer sand capping altematives (Altematives 3B and 3C) in that these provide containment 
and physical isolation of contaminants, whereas the thin-layer sand cap is predominantly 
intended to dilute contaminated sediment. 


Altemative 4A would isolate mercury contaminants in sediment within Reach 3 only, whereas 
Altemative 4B was developed to evaluate isolating contaminated sediment in Reaches 3, 4 and 6. 
Both altematives target containment of the contaminated sediments with total mercury 
concentrations greater than 2 ppm. For the remaining reaches (except for Reach 8) these 
altematives rely on MNR; however, within Reach 8 monitoring would be conducted without any 
expectation of attaining the risk-based cleanup level. Just as in Altematives 2 and 3, ICs would 
be relied upon to ensure protectiveness of human health until the cleanup level has been achieved 
(or indefinitely, in the case of Reach 8). If existing fishing bans were lifted or modified, new 
advisories and/or public outreach and education would need to be implemented by EPA as part 
of these altematives. 


Per EPA guidance, a cap intending to provide isolation should serve three primary fiinctions: 1) 
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prevent direct exposure of receptors to the contaminated sediment; 2) minimize erosion and the 
subsequent downstream migration of contaminated material; and 3) provide chemical isolation of 
contaminated sediment. During the screening of potentially applicable technologies, it was 
determined that in situ containment should be evaluated by assuming use of an innovative 
capping material called AquaBlok. 


While application of a sand cap generally results in a saturated hydraulic conductivity of 10' to 
lO"'* cm/s, use of a clay/polymer cap can further decrease the saturated hydraulic conductivity to 
10"̂  to 10"̂  cm/s and can thus provide better isolation of contaminated sediments. Additional . 
chemical isolation is provided by a clay/polymer cap as the partitioning coefficient of the 
clay/polymer material is approximately two orders of magnitude greater than that of sand due to 
the increase in surface area available for binding particulates. 


Based on a preliminary review of available literature regarding design and installation of a cap 
made of a material such as AquaBlok, it was assumed that the cap may need to be no more than 
5 to 6 inches thick and may be used without other surface amendments as the material's inherent 
properties provide a suitable habitat for re-colonization by the benthic community. Because 
restoration of the aquatic environment may be necessary with these types of covers, other 
measures may be needed to minimize impacts, such as placement of an additional sand layer 
above the AquaBlok to assist with the re-colonization of the benthic community. Had this 
altemative been selected, the optimum thickness and the need for addition of a sand layer or 
other material which favors re-colonization would have been evaluated during remedial design. 


As with the ENR altematives (Altematives 3B and 3C), these altematives would have required 
hydrologic investigations during the remedial design phase, inclusive of sediment stability 
testing (if warranted) and an evaluation of amendments to add to the capping material which 
favor mercury sequestration and/or benthic re-colonization. 


The primary components of remediation for the two in-situ containment altematives are similar 
to ENR Altematives 3B and 3C, with the following exceptions: 


•	 Capping materials would have to be mixed on-site; and 


•	 Long-term monitoring which would include performance testing of the cap (e.g., boring 
for ecological recovery and contaminant testing). 


Each of these altematives is described in greater detail below: 


Alternative 4A - In-situ Containment of Sediment with Mercury > 2 ppm (Reach 3) and 
Monitored Natural Recovery 


The estimated spatial coverage of the cap required to meet the objective of this altemative in 
Reach 3 is 110 acres (refer to Figure 8-1A of the FS). According to the WASP computer model, 
implementation of In-situ Containment (Altemative 4A) would be able to attain lower mercury 
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concenfrations in fish tissue as compared to the results predicted for natural recovery alone 
(Altemative 1, 2 or 3 A) and would also result in the cleanup level in fish tissue (0.48 ppm) being 
attained within approximately 10 years, or perhaps slightly less, in Reaches 3, 4 and 6. Reaches 
2, 9 and 10 were not modeled but are expected to recover within a similar amount of time. 
Reach 8 is not subject to the cleanup level; it is expected to remain above the cleanup level for 
the duration of the model analysis, and perhaps indefinitely. 


Altemative 4A also projects to result in marginally lower fish tissue concentrations than 
Altemative 3B, due in part to its wider application within Reach 3 (targeting sediments above 2 
ppm instead of 10 ppm), and also in part to the lower likelihood of re-suspension associated with 
this material as compared to sand. Downstream effects were projected to result in reductions in 
Reaches 4, 5, 6 arid 7. 


Over and above the inherent uncertainties of the WASP model, it bears mentioning an additional 
assumption that went into modeling the AquaBlok altematives (4A and 4B). Specifically, the 
AquaBlok material was modeled as not being subject to any re-suspension. This is based on the 
cohesive properties of the AquaBlok material and is a reasonable assumption. However, 
subsequent sedimentation (i.e., organic matter) which may accumulate on the cap was also 
assumed not to re-suspend; this was due to a limited number of "solid types" allowed in the 
model. This assumption means that, in the model, any new mercury (from either upsfream 
sources or non-point sources such as watershed mn-off) would also be assumed not to re
suspend. For this reason, the model may over-predict the reduction in surface water 
concentrations and thus the effectiveness of these altematives. 


The total estimated cost for active remediation under Altemative 4A is $24,310,000 (refer to 
Table 12-5 of the FS). Estimated time required to implement this altemative is 3 years inclusive 
of the Remedial Design and site restoration phase. 


Alternative 4B — In-situ Containment of Sediment with Mercury > 2 ppm (Reaches 3, 4, and 6) 
and Monitored Natural Recovery 
Altemative 4B differs from Altemative 4A in that it includes in-situ containment within Reach 4 
(86 acres) and Reach 6 (27 acres) for sediments with mercury greater than 2 ppm. This 
significantly affects the cost of this remedial altemative. However, the additional capping 
activities would provide a greater reduction in risk (as compared to Altemative 4A) as the spatial 
coverage of the cap would be greater (refer to Figures 8-IB and 8-lC of the FS). 


According to the WASP computer model, implementation of In-Situ Containment under this 
altemative would be able to attain lower mercury concentrations in fish tissue as compared to the 
results predicted for natural recovery alone (Altemative 1, 2 or 3 A) and would also result in the 
cleanup level in fish tissue (0.48 ppm) being attained within approximately 10 years, perhaps 
slightly faster, in Reaches 3, 4 and 6. Reaches 2, 9 and 10 were not modeled but are expected to 
recover within a similar amount of time. Reach 8 is not subject to the cleanup level; it is 
expected to remain above the cleanup level for the duration of the model analysis, and perhaps 
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indefinitely. 


Altemative 4B also projects to result in marginally lower fish tissue concentrations than 
Altemative 4A, insofar as Altemative 4B contemplates application of a containment layer over a 
larger area. As with previous altematives (Altemative 3B, 3C, and 4A), this altemative assumes 
the necessity of hydrological and other investigations during remedial design - e.g., groundwater 
flow, grain size, flow and velocity measurements, sediment stability testing, and an assessment 
of amendments to add to the capping material. 


The total estimated cost for active remediation under Altemative 4B is $48,910,000 (refer to 
Table 12-6 of the FS). Estimated time required to implement this altemative would be 4 years 
inclusive of the Remedial Design and site restoration phase 


There are some additional considerations specific to Altemative 4B that, had it been selected as 
the remedy for OU4, would have had to have been evaluated during remedial design: 


•	 The existing elevation of the riverbed in Reach 6 cannot be significantly raised due to the 
low-flow conditions that seasonally exist. Therefore, dredging would likely be required 
prior to cap placement to maintain the current riverbed elevation. The methods and 
implications of using dredging as a remedial component would be similar to those 
described for Altemative 5 below. 


•	 Restoration of the riverbed and banks would be required to provide suitable habitat 
(riffle/pools) for sediment and water body dwelling organisms. Some re-planting of the 
native aquatic vegetation may be required; however, the two dominant native species of 
water lilies would be likely to recover naturally. Additionally, the vegetation adjacent to 
Reach 6 is denser than that of Reach 3 or Reach 4, therefore all haul road and staging 
areas would require extensive clearing and preparation followed by restoration similar to 
that described in Altemative 4A. 


5. Sediment Removal Alternatives (Alternative 5A, 5B, 5C, and 5D) 
Four variations of Altemative 5 were developed. All of these employ sediment removal as a 
means of reducing mercury concentrations in sediment and, subsequently, mercury 
concentrations in surface water and fish. Sediment removal was examined as both an 
independent technology and as a companion technology to be used in combination with In-Situ 
Containment. Just as in Altematives 3 and 4, long-term monitoring and ICs would be relied 
upon to ensure protectiveness of human health until the cleanup level (0.48 ppm in fish tissue) 
has been achieved. As described previously, it is unlikely the cleanup would be achieved in 
Reach 8 under these or any other altematives. New fish advisories and/or public outreach and 
education by EPA would be required if existing ones were modified or lifted. 


The four variations in Altemative 5 differ in the amount of dredging involved and in whether or 
not dredging is combined with a sediment cap, as follows: 
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•	 Altemative 5A: sediment removal within Reach 3 where total mercury concentration in 
sediment exceeds 10 ppm inclusive of those areas of Reach 3 where the concentration is 
at depth. 


•	 Altemative 5B: sediment removal within Reach 3 where total mercury concentration in 
sediment exceeds 10 ppm and sediment containment (i.e., AquaBlok capping) within the 
remainder of Reach 3 plus Reaches 4 and 6 where total mercury concentration in 
sediment exceeds 2 ppm. 


•	 Altemative 5C: sediment removal within Reach 3 where total mercury concentration in 
sediment exceeds 2 ppm. 


•	 Altemative 5D: sediment removal within Reaches 3, 4 and 6 where total mercury 

concentration in sediment exceeds 2 ppm. 



Sediment removal is a proven and widely used technology for sediment remediation. The role of 
sediment removal in these cleanup altematives is to reduce the contribution of mercury to surface 
water as well as to provide more favorable benthic conditions, both of which are projected to 
contribute to a reduction of methylmercury in fish. 


Institutional controls and MNR would also be components of each of these Altematives. Reach 
8 would be monitored without any expectation of reducing mercury levels in fish to below the 
cleanup level. 


Various methods of sediment removal were evaluated during the technology screening portion of 
the FS, including dry excavation. As a result of the screening process, wet dredging via the Eddy 
Pump, operated by Tornado Motion Technologies, was selected as the representative technology 
to evaluate. The use of this dredging process has many advantages in comparison to other 
technologies and processes. Key features of the Eddy Pump technology that other sediment 
removal processes may not possess include: 


•	 Minimum particle re-suspension, which would eliminate the need for silt curtains during 
slow current conditions (pending turbidity testing while using the technology), 
notwithstanding EPA best management practices which dictate the need for silt curtains 
around the dredge. 


•	 Good control of sediment thickness removed and minimal residual contamination 
utilizing a real-time kinetic global positioning system (RTK GPS) with the ability to 
pinpoint the position of the pump on the riverbed within 5 cm both horizontally and 
vertically. 
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•	 Applicability under restricting Site conditions (e.g. working under limited Site access 
with capability to transfer slurry up to 15,000 ft from a floating barge using an extensive 
pipeline, wide range of water depth from 1 to 100 ft). 


•	 Capability of pulling sediment at a rate of 350 cy/hr. 


Once removed from the riverbed, the slurry mixture would be piped to a treatment facility 
located adjacent to the river for the separation of sediment from surface water (a process called 
dewatering). Following dewatering, sediment would be collected, characterized, stabilized (if 
needed), and transported off site for disposal at an approved facility. Toxicity Characteristic 
Leaching Procedure (TCLP) and possibly Synthetic Precipitation Leaching Procedure (SPLP) 
testing may be necessary to determine if the removed sediment meets hazardous waste criteria 
(mercury TCLP criterion of 0.2 ppm) and would affect selection of disposal facilities. For 
purposes of cost estimating, it was assumed that sediment would be stabilized on site and 
therefore would not require disposal at a hazardous waste facility. 


Process water would require treatment at an on-site water treatment facility to remove excessive 
dissolved and particulate mercury using one or more potential technologies such as 
precipitation/coagulation, adsorption, ion exchange and/or membrane filtration. 
Precipitation/coagulation using a ferric salt was anticipated to be suitable for treating the 
mercury in slurry water due to its effectiveness at removing both inorganic and organic mercury 
and due to the fact that it can handle wastewater with high content of suspended particles at 
relatively low cost. Following treatment, the water would be discharged back to the river 
providing it meets applicable discharge criteria. Had any of the variants of Altemative 5 been 
selected, a treatability study would have been required to determine the effectiveness of 
coagulants, system design, and operating parameters for a precipitation/coagulation process for 
generated wastewater. 


Extensive site restoration would be required following sediment removal to mitigate impacts to 
the ecological community in the remediated areas and repair river frontage used for managing 
dredged sediment and wastewater treatment process equipment. Restoration effort in Reaches 3 
and 4 would focus on mimicking the geomorphology and stmctural features of the riverbed, 
restoring and reconstracting damaged ecological features, and maintaining riverbank stability. 
Additional restoration efforts would be required in Reach 6 to reestablish fish habitats and 
maintain river bank stability to the extent possible due to the shallow depth of water in this reach. 
Processes for improving substrate conditions, armoring, pool/riffle constmction, and aquatic 
cover constmction would be applied when necessary. 


According to the WASP computer model, implementation of dredging would be able to attain 
lower mercury concentrations in fish tissue as compared to the results predicted for natural 
recovery alone (Altemative 1, 2 or 3A) in the reaches where implemented. As discussed below 
and as shown in Figures 13-1A and 13-lB of the FS, it is more difficult to characterize the 
performance of the dredging altematives compared to the other active remediation altematives. 
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being better in some upstream reaches and worse in some downstream reaches. The WASP 
model assumed that some limited contaminated sediment would be re-suspended during 
dredging. However, engineering controls (i.e., silt curtains) would be used to provide additional 
protection against downstream migration of contaminated sediment. 


Implementation of each scenario under Altemative 5 would include the following common 
elements: 


•	 Mobilizing personnel and equipment for dredging and dewatering; 


•	 Site preparation including clearing, grubbing, installation of erosion and sedimentation 
control measures, constmction of haul/access roads within the work area and preparation 
of multiple staging areas required for both personnel and equipment along the length of 
the Sudbury River to be remediated; 


,• Developing and implementing a Traffic Control Plan to deal with increased tmck traffic 
in residential areas due to sediment removal activities; 


•	 Performing a treatability study to determine the effectiveness of water treatment, 

sediment treatment, system design and operating parameters; 



•	 Constmction of pipelines (slurry may be moved approximately 5,000 linear feet per 
pump) to fransport slurry to the on-site treatment facility; 


•	 Designing and constmcting a treatment facility capable of dewatering the slurry, 

compacting contaminated sediment; 



•	 Dredging the contaminated sediment using the Eddy Pump technology; 


•	 Confirmation sampling during sediment dredging to confirm attainment of target 
sediment clean up goals and characterization of dredged sediment for off-site disposal; 


•	 Transporting impacted sediment to an approved off-site facility for disposal as non
hazardous waste (after on-site stabilization). Disposal of stabilized sediment was 
assumed to be able to meet either Subtitle D landfill criteria or landfill daily cover 
criteria; 


•	 Demobilizing personnel and equipment used for dredging and dewatering tasks after 
decontamination procedures; 


•	 Implementing ecological assessments of fauna in the impacted reach(es); 


•	 Conduct sediment, surface water and fish tissue monitoring as described previously; 


•	 Restoration offish habitat with similar fill, as necessary; 


• Completion of 5-year reviews to monitor the effectiveness of the remedy; and, 


•	 Restoration of disturbed areas. 
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Variations offered by each scenario developed for Altemative 5 are discussed below. 


Alternative 5A - Removal of Sediment with Mercury > 10 ppm (Reach 3) and Monitored Natural 
Recovery 


Altemative 5A contemplates the removal of sediments within Reach 3 with mercury exceeding 
10 ppm, regardless of depth. Figure 8-1A of the FS shows the areas of Reach 3 where sediment 
mercury concentrations are known to exceed 10 ppm. The estimated acreage that would be 
disturbed is 84 acres. Altemative 5A was developed based on the following assumptions: 


•	 The depth of contaminated sediment with concentrations exceeding 10 ppm mercury in 
Reach 3 is estimated to be 20 cm. 


•	 The estimated volume of sediment to be removed is approximately 111,155 cy (this 
accounts for over-dredging by 5 cm beyond the depth of contamination due to 
mechanical limitations on precision). 


•	 It was assumed that a staging/support area could be constmcted and that dredging 

equipment could access necessary portions of Reach 3 from these staging areas. 



•	 Estimated time required to implement this altemative was estimated at 3 years inclusive 
of the Remedial Design and site restoration phase (once access agreements are obtained). 


The WASP model results indicate that Altemative 5A may be able to attain reductions in fish 
tissue methylmercury concentrations such that the concentration of mercury in fish would be 
below the cleanup level of 0.48 ppm in Reaches 3, 4 and 6 within approximately ten years, 
perhaps slightiy less. Reaches 2, 9 and 10 were not modeled but are expected to recover within a 
similar amount of time. In Reach 8, fish tissue concentrations are expected to remain 
indefinitely above 0.48 ppm. The total estimated cost associated with the Altemative 5A is 
$59,707,000. Table 12-7 of the FS provides details regarding the costs associated with 
implementation of this altemative. 


Alternative 5B - Removal of Sediment with Mercury > 10 ppm (Reach 3) and In-Situ 
Containment of Sediment with Mercury > 2 ppm (Reaches 3, 4 and 6) and Monitored Natural 
Recovery 


This altemative involves the removal of sediments with mercury concentrations exceeding 10 
ppm in Reach 3, with in-situ containment through capping in portions of Reaches 3, 4, and 6 
where mercury concentrations exceed 2 ppm (including the dredged area of Reach 3 to mitigate 
the effect of dredge residuals). The estimated acreage that would be disturbed is 110 acres in 
Reach 3, 86 acres in Reach 4, and 27 acres of Reach 6. These areas are depicted on Figures 8
IB, 8-lC and 8-lD of the FS. Altemative 5B was developed based on the following 
assumptions: 
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•	 The depth of contaminated sediment with mercury concentrations exceeding 10 ppm in 
Reach 3 is estimated to be 20 cm. 


•	 As shown in Figure 8-1 of the FS, the estimated area of Reach 3 where contamination in 
sediment exceeds 10 ppm is approximately 84 acres. 


•	 The estimated volume to be removed is 111,155 cy (accounts for over-dredging by 5 cm 
beyond depth of contamination due to mechanical limitations of precision noted above). 


•	 It is assumed that a staging/support area could be constmcted and that dredging 
equipment could access all necessary sections of Reach 3 from these staging areas. 


•	 It is assumed that additional staging areas along Reach 4 and Reach 6 could be 

constmcted at potential staging areas for storage of additional equipment. 



•	 Estimated time required to implement this altemative is 4 years inclusive of the Remedial 
Design and site restoration phase (after access agreements are obtained). 


The WASP model results indicate that Altemative 5B may be able to attain reductions in fish 
tissue methylmercury concentration such that the concentration of mercury in fish would be 
below the cleanup level of 0.48 ppm in reaches 3, 4 and 6 within approximately ten years, 
perhaps slightly less, except for Reach 8. Reaches 2, 9 and 10 were not modeled but are 
expected to recover within a similar amount of time. In Reach 8, fish tissue concentrations are 
expected to remain indefinitely above 0.48 ppm. The total estimated cost associated with the 
Altemative 5B is $88,511,000. Table 12-8 of the FS provides details regarding the costs 
associated with implementation of this altemative. 


Alternative 5C ~ Removal of Sediment with Mercury > 2 ppm (Reach 3) and Monitored Natural 
Recovery 


This altemative involves the removal of sediments with total mercury concentrations greater than 
2 ppm in Reach 3. Unlike Altemative 5B, no additional remediation would be performed in 
Reaches 4 or 6. The estimated acreage that would be disturbed is 110 acres, as shown on Figure 
8-lB of the FS. Altemative 5C was developed based on the following assumptions: 


•	 The depth of contaminated sediment with mercury concentrations exceeding 2 ppm in 
Reach 3 is estimated to be 30 cm. 


•	 The estimated volume to be removed is approximately 204,000 cubic yards (accounts for 
over-dredging by 5 cm beyond depth of contamination). 


•	 It is assumed that a suitable staging area exists for dredging operations; 


•	 Estimated time required to implement this altemative is 4years inclusive of the Remedial 
Design and site restoration phase (once access agreements are obtained). 


The WASP model results indicate that Altemative 5C would achieve results similar to those that 
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would be obtained by Altemative 5 A, with fish tissue concentrations in Reach 3 predicted to 
decrease to below the cleanup level of 0.48 ppm. Under this altemative. Reaches 3, 4 and 6 are 
anticipated to attain the cleanup level within approximately ten years, perhaps slightly faster. 
Reaches 2, 9 and 10 were not modeled but are expected to recover within a similar amount of 
time. In Reach 8, fish tissue concentrations are expected to remain indefinitely above 0.48 ppm. 
The total estimated cost associated with the Altemative 5C is $99,820,000. Table 12-9 of the FS 
provides details regarding the costs associated with implementation of Altemative 5C. 


Alternative 5D - Removal of Sediment with Mercury > 2 ppm (Reaches 3, 4, and 6) and 
Monitored Natural Recovery 


This removal altemative is the most comprehensive of all removal altematives evaluated and 
contemplates the removal of sediments with mercury concentrations exceeding 2 ppm in Reaches 
3, 4, and 6. The estimated acreage that would be disturbed is 110 acres in Reach 3, 86 acres in 
Reach 4 and 27 acres in Reach 6, as depicted on Figure 8-IB, Figure 8-lC, and Figure 8-ID of 
the FS. Altemative 5D was developed based on the following assumptions: 


•	 The estimated depths of sediment with mercury concentrations exceeding 2 ppm in 
Reaches 3, 4, and 6 are 30 cm, 40 cm, and 30 cm, respectively. 


•	 The estimated volumes to be removed for Reaches 3, 4, and 6 are approximately 204,000 
cubic yards, 138,000 cubic yards, and 121,000 cubic yards respectively (this accounts for 
over-dredging by 5 cm beyond depth of contamination due to mechanical limitations of 
precision noted above). 


•	 The total combined volume to be removed from the three reaches is approximately 
463,000 cubic yards. 


•	 It is assumed that multiple staging areas are available for access, equipment storage, and 
constmction of stabilization and sediment fransfer facilities. 


• 	 Estimated time required to implement this altemative is 5 years inclusive of the Remedial 
Design and site restoration phase (once access agreements are obtained). 


The WASP model results indicate that Altemative 5D may be able to attain reductions in fish 
tissue methylmercury concentration such that the concentration of mercury in fish would be 
below the cleanup level of 0.48 ppm in Reaches 3, 4 and 6 within approximately ten years, 
perhaps slightly faster, except for Reach 8. Reaches 2, 9 and 10 were not modeled but are 
expected to recover within a similar amount of time. In Reach 8, fish tissue concentrations are 
expected to remain indefinitely above 0.48 ppm. The total estimated cost associated with the 
Altemative 5D scenario is $213,4^0,000. Table 12-10 of the FS provides details regarding the 
costs associated with implementation of this altemative 


Other altematives were evaluated and were screened out prior to the detailed analysis. These 
include electrochemical oxidation of various reaches (Altemative 7 A and 7B) and a dredging 
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scenario for Reach 8 (Altemative 8). 
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K. SUMMARY OF THE COMPARATIVE ANALYSIS OF ALTERNATIVES 


Section 121(b)(1) of CERCLA presents several factors that EPA is required to consider in its 
assessment of altematives. Building upon these specific statutory mandates, the NCP articulates 
nine evaluation criteria to be used in assessing the individual remedial altematives. A detailed 
analysis was performed on the altematives described in Section J, using the nine evaluation 
criteria in order to select a Site remedy. The following is a summary of the comparison of each 
altemative's strength and weakness with respect to the nine evaluation criteria. These criteria are 
divided into three categories: threshold criteria, which must be met for an altemative to be 
selected; primary balancing criteria, which are used to compare and evaluate the elements of one 
altemative,to another that meet the threshold criteria; and modifying criteria, which are used as 
the final evaluation of remedial altematives, generally after EPA has received public comment 
on the RI/FS and Proposed Plan. 


1. Threshold Criteria 
There are two threshold criteria that must be met in order for the altematives to be eligible for 
selection in accordance with the NCP. These are overall protection of human health and the 
environment, and compliance with applicable or relevant and appropriate requirements 
(ARARs). 


Overall Protection of Human Health and the Environment 

This criterion addresses whether or not a remedy provides adequate protection and describes how 

risks posed through each pathway are eliminated, reduced or controlled through treatment, 

engineering controls, or institutional controls. 



Overall, Altemative 1, the No Action Altemative, is the least protective altemative since no 

active remedial action, monitoring, or communication of risk to the public is proposed. The 

Massachusetts Department of Public Health has maintained a fish advisory but there is nothing 

under this altemative that would require this to remain in place and there is no requirement for 

additional action in the event this advisory is withdrawn or eliminated. The existing elevated 

concentrations of mercury would be allowed to persist; only some reaches are expected to 

naturally recovery to acceptable levels, although in most cases this would take many years. 

Based on the WASP model, the rate of natural recovery would be less than approximately 10 

years for Reaches 4 and 6 (Reaches 5 and 7 currently do not present a human health risk). 



Although not modeled specifically, EPA believes that Reaches 2, 9 and 10 will naturally recover 

to acceptable levels based on hydrological conditions similar to those present in Reaches 5, 6 and 

7. Reach 8, for reasons discussed previously (i.e., its greater ability to methylate background 
sources of mercury), is not projected to meet remediation goals within the 30Tyear time frame 
modeled. In addition, fish in Reach 3, the most-contaminated reach, are expected to be 
contaminated above the 0.48 ppm cleanup level for approximately 70 years under a no action 
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scenario.'^ Given the persistence of unsafe concentrations of mercury in fish in these reaches, 
given the possibility that MassDPH fish advisories may not be continued, and given the length of 
time and number of areas where advisories would be required, EPA has determined that 
Altemative 1 is not protective. 


The remaining altematives all offer varying degrees of protection. Altemative 2 (Limited 
Action) offers additional protection over Altemative 1 in the form of institutional controls such 
as revised and continued signage and public outreach and education. This provides some 
protection, assuming that institutional controls are implemented, monitored and enforced. This 
may be difficult to do, given the length of the river that would be subject to ICs and the 
timeframes involved until safe levels are achieved in fish tissue. Reach 8 would depend upon 
ICs for an indefinite period of time, although ICs may more effective in this reach given that it is 
managed as national wildlife refiige by the Fish and Wildlife Service. Overall, Altemative 2 is 
considered less protective than altematives that reduce contamination in fish. 


Altemative 3A (MNR) is similar to Altemative 2 in that it relies primarily on institutional 
controls; no active remediation is proposed. However, this option does contemplate monitoring 
to confirm natural recovery processes (except in Reach 8, which would be monitored without 
any expectation of recovery); this affords a level of evaluation not offered by Altemative 2. It is 
thus marginally more protective than Altemative 2. 


The remaining altematives (Altematives 3B through 5D) include some type of active 
remediation to reduce or mitigate mercury contamination in sediment and thus reduce the 
expected concentration of mercury in fish, resulting in a higher level of protectiveness than in 
Altematives 1, 2 or 3 A. All of these "active remediation" altematives are expected to produce 
fish tissue concentrations below the cleanup level (0.48 ppm) in Reaches 3 through 7 within 
approximately ten years; 5 and 7 are already below the cleanup level. Although they have not 
been modeled. Reaches 2, 9 and 10 are also expected to naturally recover over a similar 
timeframe under all the active remediation scenarios, although without modeling it is difficult to 
estimate the exact number of years. 


None of the altematives are able to achieve an acceptable fish tissue concentration in Reach 8, 
which would, instead, be addressed through institutional controls. Certain active remediation 
altematives (namely thin layer capping and in-situ containment, Altematives 3B-C and 4A-B) 
achieve modest reductions in fish tissue contamination in Reach 8, but still are not expected to 
achieve the 0.48 ppm fish tissue concentration over the duration of the modeled period (30 
years). However, institutional controls may be somewhat more effective in Reach 8 than 
elsewhere in the river. Because Reach 8 is a national wildlife refiige managed by the U.S. Fish 
and Wildlife Service, EPA believes it will be easier to implement, monitor and maintain/enforce 


This prediction is from the WASP computer model. As discussed previously, despite inherent uncertainty 
involved, EPA has made every reasonable effort to calibrate the model and believes it is the best way to evaluate the 
effectiveness of the different remedial altematives at reducing fish tissue concentrations. 
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institutional controls including maintaining fish advisory signs and performing outreach on a 

nearly continual basis in that area (e.g., wamings in brochures or elsewhere at the visitors' center 

and informal reminders by FWS staff). 



In Reach 3, the most contaminated reach, all active remediation altematives are expected to 

result in fish tissue concentrations below the cleanup level in approximately ten years. The 

lowest projected fish tissue concentrations in Reach 3 are predicted with Altematives 3C, 4A, 4B 

and 5B (0.43 ppm); these altematives would also be expected to achieve the cleanup level 

perhaps slightly faster than less extensive altematives, such as Altemative 3B, though still on the 

order of approximately 10 years. The highest projected concentration in Reach 3 (post
remediation) is associated with Altemative 3B (0.47 ppm). Projected fish tissue concentrations 

in Reach 3 under Altemative 5A, 5C and 5D are in between (0.45 ppm). Overall, while there is 

some additional risk reduction in Reach 3 from the more extensive remedial altematives, the 

difference between these altematives and Altemative 3B is minimal. 



FS Figures 12-10 and 12-11 illustrate the predicted fish tissue results for Reach 3 and Reach 8 

respectively. FS Figure 13-1A and Figure 13-lB show the change predicted by the model in fish 

tissue concentrations for each of the reaches at approximately 5 years and 30 years after 

completion of active remediation, respectively. 



Compliance with ARARs and TBCs 

This criterion addresses whether or not a remedy will meet all Federal environmental and more 

stringent State environmental and facility siting standards, requirements, criteria or limitations, 

unless a waiver is invoked. 



A ftill comparison of the remedial alternatives' ability to attain ARARs is provided in Appendix 

D of the FS. There are essentially no chemical-specific ARARs; typically the NRWQC and the 

state analog would be the main chemical-specific ARARs, but these were determined to be not 

relevant and appropriate because the NRWQC and the state analog are at a concentration that is 

below the background concentration of mercury and below the risk-based figure calculated for 

theriver.'^ 



The most significant ARARs are the wetlands Federal Executive Order (EO 11990), the state 

wetlands rales applicable to riverbed, riverfronts and banks (310 CMR 10.54, .56, .58), and the 

state and federal regulation of dredge-and-fill operations in rivers (Clean Water Act § 404 and 

314 CMR 9.00).'^ These rales essentially require EPA to avoid adverse impacts to wetlands and 



In the event that EPA determines at any point over the course of the remedy that the relevant background 
concentrations of methylmercury in fish tissue have declined below the NRWQC or analogous state standard for 
methylmercury, or that achieving the NRWQC or state surface water quality standard is practical in all or part of the 
river, then EPA may elect to continue remedial actions until such time as this standard is achieved in all or part of • 
0U4. 


There are also a number of action-specific ARARs that would potentially apply to handling and disposal of 
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other aquatic environments, and avoid discharges of fill material to the river, unless there is no 
practicable altemative. In addition, the floodplain Executive Order (EO 11988) requires EPA to 
avoid actions that result in the occupancy and modification of floodplains, unless there is no 
practical altemative. 


Altemative 2 and 3 A do not involve activity in the river (except sampling, in the case of 3 A); 
they do not have an adverse impact of any kind and thus they attain these ARARs. However, all 
the active remediation altematives (Altematives 3B through 5D) do have an adverse impact as 
the thin-layer sand, in-situ containment (i.e., AquaBlok cap), and dredging all constitute a 
temporary degradation of the river bottom environment, which is a wetland. They all also 
constitute a discharge of fill material into the river under CWA § 404. Because contamination 
that leads to an unacceptable risk exists in the sediment/wetlands, there is no practical altemative 
to conducting work that impacts these areas. Thus the question is which altemative that 
addresses this contamination constitutes the least damaging practicable altemative to the aquatic 
environment. EPA has determined that Altemative 3B, which would place a thin layer of sand 
over sediments in Reach 3, is the least damaging practicable altemative because this altemative 
impacts the smallest area among all active altematives while at the same time meeting cleanup 
goals in a short timeframe (approximately 10 years) in this portion of the Site. It also presents 
fewer possible impediments to successful restoration of the aquatic environment. While the 
dredging altematives may in fact have fewer impacts (insofar as they permanently remove 
contamination and some do not permanently occupy the floodplain), these altematives are not 
cost-effective under the conditions found at this Site, and are therefore, not practicable. 


Under the floodplain Executive Order, all active restoration altematives, with the exception of 
the dredging altematives, involve modification and occupancy of the floodplain. There is no 
practicable altemative to conducting this work as the non-active altematives do not meet RAOs, 
while the dredging altematives are not cost-effective under the conditions found at this Site, and 
are therefore not practicable. 


2, Primary Balancing Criteria 
There are five primary balancing criteria: long-term effectiveness and permanence; reduction of 
toxicity, mobility, or volume through treatment; short-term effectiveness; implementability; and 
cost. These are used to compare and evaluate the elements of the altematives that meet the 
threshold criteria. 


sampling waste in all altematives except Altematives 1 and 2, and also potentially apply to the much larger quantity 
of contaminated sediment generated by Altematives 5A-5D. However, EPA believes that this waste is unlikely to 
be hazardous, so the ARARs tables for the selected remedy (Appendix D) list only the mles pertinent to 
identification of hazardous wastes. EPA would expect to comply with additional hazardous waste requirements if 
the waste was determined to be hazardous. Altematives 5A-5D would also have to comply with National Pollution 
Discharge Elimination System (NPDES) limits in the wastewater generated from dewatering sediment. It is 
believed that these ARARs could be attained. 
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Long-term Effectiveness and Permanence 
This criterion assesses altematives for the long-term effectiveness and permanence they afford, 
along with the degree of certainty that they will prove successful. 


The magnitude of the residual risk remains high under all altematives (except the dredging 
altematives), as contamination permanently remains on site. These risks are addressed in 
different ways by the different altematives. 


Under Altemative 1, there are no measures to adequately or reliably address the contamination. 


Altemative 2 relies exclusively on institutional controls - fish advisories, public outreach, and 
posting of waming signs to address the contamination. These are not enforceable measures and 
are therefore less effective and reliable over the long term than the active remediation 
altematives, which will reduce fish tissue concentrations. Altemative 3 A is similar to 
Altemative 2; however there is a monitoring component that will verify the natural recovery of 
most reaches. But Reach 3 will not recover naturally for a very long time (and Reach 8 may 
never recover to levels below the cleanup level). The long-term effectiveness of Altemative 3 A 
is therefore also low. 


The thin-layer sand and AquaBlok altematives (Altematives 3B, 3C, 4A and 4B) are more 
effective over the long-term: they permanently reduce fish tissue concentrations in Reach 3, the 
most contaminated reach, and in all downstream reaches; the model fiirther predicts that these 
gains will be sustained over the long term. It is possible that severe storms could compromise 
the effectiveness of the thin-layer sand or AquaBlok cap. Further studies would be undertaken 
during Remedial Design which would contemplate possible effects from storms and develop 
measures to try to ensure the performance of these altematives. For Altematives 4A and 4B, an 
institutional control would also need to be considered to protect the AquaBlok cap from 
disturbances by recreational uses (e.g., no anchoring by boats). As discussed above, 
institutional controls are less effective and reliable over the long term. An additional 
consideration is that fish in Reach 8 are not expected to be safe for consumption under these 
altematives, so in this reach the effectiveness of Altematives 3B, 3C, 4A and 4B would rely on 
institutional confrols (which may be more effective in this reach than elsewhere, because the 
reach is managed by the Fish and Wildlife Service). In any event, reliance on ICs in Reach 8 is a 
common feature of all altematives considered. In summary, Altematives 3B, 3C, 4A, and 4B 
have a reasonable level of long-term effectiveness and permanence. 


The dredge and removal altematives (Altematives 5A - 5D) are still more effective and reliable 
over the long-term, insofar as they physically remove contamination from the river permanently. 


Reduction of Toxicity, Mobility, or Volume through Treatment 
This criterion addresses the degree to which altematives employ recycling or treatment that 
reduces toxicity, mobility, or volume. 
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Altematives 1, 2 and 3 A do not reduce toxicity, mobility or volume through treatment, as no 
treatment is involved in those altematives. The thin-layer sand cap and AquaBlok cap 
altematives (3B - 3C and 4A - 4B) reduce mobility but do not reduce toxicity, mobility or 
volume through treatment. Depending upon levels of contamination in sediment, some treatment 
of sediment may be required under the dredging altematives prior to disposal. The more 
comprehensive altematives - i.e., the altematives involving remedial action in Reaches 3, 4 and 
6 (3C, 4B, 5B, 5D) — reduce more contaminant mobility than do those that are lirriited to Reach 
3. 


Short-term Effectiveness 
This criterion focuses on the period of time needed to achieve protection and any adverse 
impacts on human health and the environment that may be posed during the constmction and 
implementation period, until cleanup goals are achieved. 


Because no active remediation is proposed for Altemative 1, this altemative would not result in 
any short-term risks to on-site workers or adverse effects to the environment or community 
during implementation. Cleanup goals throughout the river, except for Reach 8, would be 
reached in approximately 70 years. 


As no active remediation is proposed for Altemative 2, this altemative would not result in any 
short-term risks to on-site workers or adverse effects to the environment or community during 
implementation. The time required to implement Altemative 2 would be minimal. Cleanup goals 
throughout the river, except for Reach 8, would be reached in approximately 70 years. 


The evaluation of the short-term effectiveness of Altemative 3 A (MNR) is similar. The 
monitoring component of Altemative 3 A would pose few short-term risks to workers during 
implementation as sampling techniques employed would be traditional and would not harm the 
environment or surrounding community. 


The remaining active altematives all have fairly similar short-term impacts. The altematives that 
limit active remediation to Reach 3 (namely Altematives 3B, 4A, 5A and 5C) would have 
somewhat fewer short-term impacts than the altematives that propose remediation across several 
reaches (Altematives 3C, 4B, 5B, and 5D). 


All of the active remediation altematives are largely similar in terms of the amount of the time to 
attain cleanup goals (across all modeled reaches, excluding Reach 8). According to the WASP 
model, all of these altematives are projected to attain the fish tissue cleanup level in the modeled 
reaches of the river (except Reach 8) within approximately ten years. Reaches 2, 9 and 10 were 
not modeled but are expected to recover within a similar amount of time. 
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Implementability 
This criterion addresses the technical and administrative feasibility of a remedy, including the 
availability of materials and services needed to implement a particular option. 


There are no implementability issues under Altemative 1 as no actions are taken to address the 
contamination. Altemative 2 (Limited Action) presents very few implementability issues as well 
as only institutional controls are required under this altemative and these should not be difficult 
to implement although institutional controls can, in some cases, be difficult to monitor and 
enforce. MNR proposed under Altemative 3 A will require access agreements. These are not 
anticipated to be difficult to obtain. No unconventional monitoring techniques are proposed for 
use and impact to the Sudbury River is anticipated to be negligible 


Of the active altematives (3B-C, 4A-B, 5A-D), thin-layer sand capping (under 3B and 3C) is 
somewhat easier to implement than sediment removal via dredging, since sediment removal 
requires dewatering sediment, water treatment, and material handling operations. Implementing 
the AquaBlok altematives (4A and 4B) may also be marginally more complex, because the 
properties of AquaBlok cause it to expand when hydrated. Although this is a benefit to its 
performance, it will require additional provisions and effort during project execution because it 
must remain dry prior to placement. On-site manufacturing of AquaBlok would provide a means 
for limiting the amount of material requiring staging prior to placement. Both the AquaBlok 
and thin-layer sand caps would require some additional evaluation during remedial design, so as 
to optimize the permanence and effectiveness of the caps and to maximize restoration of the 
aquatic environment, particularly for the AquaBlok altematives. 


The altematives that involve a thin layer of sand or AquaBlok in Reaches 4 and 6 (Altematives 
3C and 4B) would also be somewhat more difficult to implement than those limited to Reach 3 
(Altematives 3B and 4A). In particular, remediation in Reach 6 may involve sediment removal 
to accommodate the shallower depths observed in Reach 6 and potential restoration activities 
along the river banks. Additionally, as a larger area would be disturbed under Altematives 3C 
and 4B, more access agreements and coordination with local officials would be required. 


The sediment removal altematives (Altematives 5A - 5D), while somewhat more difficult to 
implement, involve basic constmction techniques that are not difficult to implement. Sediment 
removal has been implemented at several sites without significant technical or administrative 
problems. 


Overall, Altemative 3B is the least complicated and least geographically extensive of the active 
remediation altematives, and thus is the active altemative most easily implemented. The 
AquaBlok altematives (4A-B) are somewhat more complicated because of the nature of the 
material and issues related to aquatic restoration. The dredging and removal altematives (5A-D) 
are also somewhat more complicated, but have been implemented at other sites without 
significant implementation problems. Similarly, the more comprehensive capping altematives 
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(3C and 4B) are more complicated due to the larger geographical area that would be affected. 
However, all of the active remediation altematives are capable of being implemented. 


Cost 


This criterion includes estimated capital and Operation Maintenance (O&M) costs, as well as 
present-worth costs. 


As shown on the detailed cost estimated provided in Section 12 of the FS, Altemative 1 (No 
Action) is the least costly of proposed altemative to implement. Altemative 2 (Limited Action) 
requires little cost to complete compared to monitoring and/or active remediation. Altemative 
3 A (MNR) is less costiy ($1.1 million) than active remediation, but slightly more costly than 
implementing administrative controls under Altemative 2 ($0.2 million). Comparing the active 
remedial altematives, Altemative 3B is the least costly ($8.5 million), followed by 3C ($20.8 
million), 4A ($24.3 million), 4B ($48.9 million), 5A ($59.7 million), 5B ($88.5 million), 5C 
($99.8 million) and 5D ($213.5 million) in ascending order. 


3. Modifying Criteria 


The modifying criteria are used as the final evaluation of remedial altematives, generally after 
EPA has received public comment on the RFFS and Proposed Plan. There are two: state . 
acceptance and community acceptance. 


State Acceptance 
This criterion addresses the State's position and key concems related to the preferred altemative 
and other altematives, and the State's comments on ARARs or the proposed use of waivers. The 
Commonwealth of Massachusetts, through its lead agency, the Massachusetts Department of • 
Environmental Protection, has expressed its support for the preferred altemative presented in the 
Proposed Plan and concurs with the selected remedy outlined in this ROD. See Appendix E for 
the state concurrence letter. 


Community Acceptance 
This criterion addresses the public's general response to the altematives described in the 
Proposed Plan and RI/FS reports, and in particular to the public's response to EPA's proposed 
plan to select Altemative 3B. 


EPA's attempts to engage the public, including the publication of a proposed plan and the 
holding of multiple public meetings, are described in Section C. A Public Hearing was held on 
July 19, 2010, also at the Framingham Public Library. A transcript was created for the July 19, 
2010 hearing and has been made part of the Administrative Record for this Record of Decision. 
Based upon a request by the Metrowest Growth Management Committee, the Public Comment 
Period was extended until August 26, 2010. In addition to the oral comments, a number of 
written comments were provided on the Proposed Plan. EPA's responses to comments are 
included in the Responsiveness Summary, which is part of this Record of Decision. 
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Comments were numerous, but most were of several basic types. First, some commenters 
expressed support for EPA's plan to select Altemative 3B. Second, a number of others said that 
EPA's proposed remedy was too extensive, too expensive, and unnecessary based on the 
magnitude of the risks and the limited number of people (i.e., recreational anglers) it may 
benefit. These parties favored the "No Action" or "Limited Action" altematives. A third group 
expressed support for the dredging altematives (5A-5D). A fourth group supported different 
exposure assumptions (e.g., number offish consumed by recreational anglers), or suggested that 
additional investigation or explanation was merited (e.g., questions about other chemicals of 
concem, other sources of contamination, and the derivation of the sediment contamination levels 
that define the areas to be covered by a thin sand layer). A fifth group suggested measures to be 
incorporated into any selected active remedy, to ensure minimal impact on neighbors and on 
plants and animals in and around the river. Finally, a sixth group suggested altogether different 
remedies from those considered by EPA in the FS. 


Overall, putting aside the comments that were neither for nor against a particular remedy, the 
comments seem to indicate that the community is divided about which altemative is best. Some 
favor Altemative 3B, others favor no action or limited action, and still others favor the more 
extensive dredging altematives or other ambitious plans not evaluated in the FS. 
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L. THE SELECTED REMEDY 


1. Summary of the Rationale for the Selected Remedy 
The selected remedy is a comprehensive remedy which utilizes a combination of technologies to 
address the only unacceptable risk (consumption of mercury-contaminated fish) in Operable Unit 
4.	 The major components of the remedy are as follows: 


•	 Enhanced Natural Recovery (ENR) in a portion of Reach 3 (i.e., Framingham Reservoir 
2). 


•	 Monitored Natural Recovery (MNR) in Reaches 2, 4, 6, 9, and 10. 
•	 Limited Action for Reach 8. This includes monitoring of contamination levels in fish, to 


determine the impact of the selected remedy and of ongoing atmospheric deposition on 
fish tissue. However, fish tissue contamination levels in Reach 8 are not expected to 
decline to levels that would permit consumption in quantities assumed for a recreational 
angler. 


•	 "Institutional Controls" throughout the river - i.e., community outreach as well as posting 
and maintenance of signs advising against the consumption of fish where they are unsafe 
for regular consumption. 


•	 No Action for Reaches 5 and 7 since there are no unacceptable risks to either a child or 
an adult recreational angler in these reaches. 


•	 Periodic Five-year Reviews. 


2. Description of Remedial Components 
The selected remedy is consistent with EPA's preferred altemative outlined in the June 2010 
Proposed Plan, and is consistent with Altemative 3B as described in the June 2010 Public 
Comment Draft Feasibility Study. Following is a detailed description of each of the components 
of the selected Remedial Altemative. 


Enhanced Natural Recovery (ENR) 
Enhanced Natural Recovery consists of the placement of a thin layer of sand (or any similar 
material determined to be more effective at sequestering mercury and/or re-colonization of 
benthic habitat) over existing contaminated river bottom sediment that uniformly exceeds a 
mercury concentration of 10 mg/kg (or ppm) in surface sediment. This area is an approximately 
84-acre section of Reservoir 2, located in Reach 3 between Fountain Street and the Reservoir No. 
2 Dam (referred to previously and included as Figure J-2). This is the only part of the river, 
other than Reach 8, where natural processes alone are not expected to be adequate over a 
reasonable period of time (i.e., less than 30 years) to eliminate unacceptable risks from the 
consumption of mercury-contaminated fish. 


The 10 ppm sediment concentration indicates areas that are targeted for the thin sand layer but it 
is not a "cleanup level"; the cleanup levels for the selected remedy are based solely on fish tissue 
concentrations of mercury (see below). The placement of sand in this quantity is anticipated to 
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be equal to approximately 400 years of natural sedimentation and should result in a dilution of 
mercury concentrations in sediment and ultimately in lower fish tissue concentrations. 


A variety of potential staging and work areas were evaluated in the FS. One area looks to be the 
most favorable. This area is approximately 2.5 acres and is located just south of the Sudbury 
River and Fountain Street (near the Fountain Street Bridge). A conceptual layout of the staging 
area is shown in Figure L-1. Materials could be delivered to this area by road or possibly by rail. 
Sand delivery by rail may be both cost effective as well as reduce impacts to local traffic 
pattems. The use of rail or tracking and the final selection of staging and work locations will be 
developed during the remedial design phase of the cleanup. 


In light of the complexity of the river environment, and consistent with a number of comments 
from the public urging EPA to embrace "adaptive management" principles (i.e., adjusting plans 
as new information comes to light), EPA has decided to use the remedial design to make the final 
determination about a number of features of the thin layer cap. These include: 


•	 The specific makeup and characteristics of the thin-layer cap materials (e.g., grain size, 
density). 


•	 The need for a "habitat layer" as part of the thin-layer cap to help promote re-colonization 
of benthic organisms. 


•	 Other materials which, if added to sand, might help sequester mercury. 
•	 Certain locations within the area to receive the thin sand layer may be subject to scouring. 


They may therefore require a more stable, erosion-resistant material in the thin layer to 
ensure long-term performance. 


Sediment stability testing may also be performed (among other hydrological measurements 
described in the draft Monitoring Plan) during the remedial design phase. The selected remedy 
may include limited use of other materials, and could involve very limited excavation of certain 
areas if needed to ensure the long-term performance and protectiveness of the remedy or to 
preserve benthic, aquatic, or littoral habitat. 


It is also important to note that the proposed depth of the thin sand layer - six inches - is 
approximate, and may be modified during remedial design. In addition, mixing of the newly 
introduced material with the underlying sediment is expected to occur and would not be 
considered to be inconsistent with the goals of the selected remedy. Furthermore, it may be 
determined during remedial design that certain areas within the 84-acre target areas need not be 
capped (either based upon underljdng sediment concentrations in a particular spot, concems 
regarding erosion of capping materials, or other factors) without compromising the overall 
protectiveness or performance of the remedy. 


While the specific methods of constmction will be determined during remedial design, 
conceptually, the staging area is expected to consist of a large dock on piers and will be used to 
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store and transfer sand to the actual placement equipment (refer to Figure L-2). Depending on 
the location of the waterfront staging area as well as method of sand delivery (rail versus track), 
a conveyor system may be used to move material from the primary staging area (south of 
Foimtain Street) to the waterfront staging area to limit adverse impacts to traffic on Fountain 
Street (or adjacent to any other selected staging area). It is likely that sand from the waterfront 
staging area will be transferred to a mobile (floating) barge. The placement of the sand will be 
completed using one of a variety of methods to be determined during remedial design. 


Since some intrasive work would be required, best work practices would be utilized to protect 
surrounding environmental receptors from eroding soil and/or sediment as well as stormwater . 
ran-off from staged materials. Engineering controls such as hay bales or silt curtain will be 
implemented as a means of reducing the transport of contaminated sediments adjacent to the 
work areas, to the extent necessary. Traffic control plans will be developed in coordination with 
local police and noise will be minimized to the extent possible. As appropriate, air monitoring 
will be conducted during the work and engineering controls such as misting will be used if 
necessary for dust suppression. 


At the conclusion of constmction activities, constraction equipment will be demobilized from the 
Site and restoration of any wetland or other resource areas disturbed during implementation of 
the remedy will be restored. 


It is estimated that constraction of the selected remedy, inclusive of remedial design studies, will 
require 3 years. 


Monitored Natural Recovery (MNR) 
EPA has selected Monitored Natural Recovery as the remedy for Reaches 2, 4, 6, 9 and 10. 
Based on EPA's computer model, based on evidence that sedimentation is burying mercury in 
the lower-methylating reaches, and based on the trend analysis for a subset of these reaches (see 
the CSM model in Section E.4 for more details), fish tissue contamination is projected to 
attenuate such that the target fish tissue concentration of mercury (0.48 ppm) should be achieved 
in these reaches in less than 30 years.''* This is unlike Reach 3, where MNR alone is not 
expected to achieve the target fish tissue concentration without the enhancements identified 
above. 


Limited Action in Reach 8 
The Great Meadows National Wildlife Refuge is a unique hydrological environment 
encompassing 3,600 total acres, of which approximately 1,100 acres are routinely (annually) 
flooded. As discussed in Section E of this ROD, wetlands, like those in GMNWR, have a 


As noted above (Section E), Reaches 2, 9, and 10 were not part of the computer model evaluation. 
However, the rate of recovery in these reaches is anticipated to be similar to the modeled reaches, and should attain 
remedial goals over similar timeframes (i.e., less than 30 years). To the extent required to adequately monitor the 
progress of MNR, the computer model may be expanded to include data from any pre-design studies as well as data 
generated post-construction to evaluate these other river reaches. 
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significantly higher rate of methylation than other river environments. The wetiands are efficient 
at converting mercury contamination into methylmercury, where it is much more readily 
absorbed into the food chain. Concentrations of mercury in fish in Reach 8 are elevated even 
though the sediment concentration of mercury is relatively low (between 1 and 3 ppm). Because 
of this efficient methylation, and because of on-going atmospheric deposition of mercury, the 
WASP computer model predicts that even a very extensive attempt to excavate contaminated 
sediments would result in only a marginal reduction in fish tissue concentrations. In addition, it 
would be difficult, if not impossible to separate the Nyanza-related contamination from non-Site 
related contamination for response in this section of the river. In light of these features of the 
reach, and in light of the marginal nature of the overall risk to human health attributable to fish 
consumption in this reach, EPA's selected remedy for Reach 8 relies on institutional controls 
(fishing advisories, signs and public outreach discouraging consumption of contaminated fish 
from the Sudbury River). Because Reach 8 is a national wildlife refiige managed by the U.S. 
Fish and Wildlife Service, EPA believes it will be easier to implement, monitor and 
maintain/enforce institutional controls including maintaining fish advisory signs and performing 
outreach on a nearly continual basis in that area (e.g., wamings in brochures or elsewhere at the 
visitors' center and informal reminders by FWS staff). EPA will continue to monitor Reach 8, to 
verify the impact of the selected remedy and of ongoing atmospheric deposition on fish tissue 
concentrations. EPA believes that, over time, risks in Reach 8 from Nyanza-related 
contamination will attenuate but that fish may continue to be contaminated at unsafe levels, due 
to the interaction between atmospheric pollution and conditions in the reach that tend to favor 
mercury accumulation in fish tissue. 


Long-term Monitoring Program 
A baseline of fish tissue concentrations was established during previous Site investigations 
(specifically the 2006 HHRA). Depending on when the Remedial Action is set to begin, EPA 
may consider conducting additional fish tissue sampling to update the "pre-remedial" fish tissue 
concentration data. Once the remedy is underway, and after constraction is completed, periodic 
fish tissue sampling will be conducted. Periodic surface water and sediment sampling as well as 
sampling of benthic organisms in the restored sand layer may also be conducted to assist in the 
evaluation of overall river conditions and progress towards meeting Remedial Action Objectives. 
EPA will consult with the Massachusetts Department of Public Health (MassDPH), members of 
EPA's National Contaminated Sediments Technical Advisory Group (CSTAG), and/or other 
technical experts to design and implement the Final Monitoring Plan. The timing, frequency, 
and target species will all be determined during remedial design and will be included in the Final 
Monitoring Plan. 


While the specific details will be established during Remedial Design, primary components of 
monitoring under this altemative would likely include: 


•	 Sediment Monitoring - Periodic sediment sampling and analysis for mercury and 

methylmercury; 
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•	 Surface Water Monitoring - Periodic surface water sampling and analysis for total and 
filtered mercury and methylmercury; 


•	 Fish Tissue Monitoring - Periodic single-species fish tissue sampling would be 
performed to evaluate changes in fish tissue concentrations over time. Although the 
frequency and number of species collected would be determined during the Remedial 
Design, EPA may seek to make more frequent collections of smaller (younger) species 
that may be a better indicator of remedy performance. Additionally, at a less frequent 
interval, tri-species (large mouth bass, brown bullhead, and yellow perch) sampling 
would be performed to recalculate the risk to Human Health and to evaluate changes over 
time. 


•	 As noted above, additional monitoring may also be conducted if deemed appropriate. 


Institutional Controls 
The selected remedy requires a fishing advisory, installation of signs, public outreach and 
implementation of a plan to gauge the effectiveness of these measures 


To ensure that information is received by the target fishing population, EPA would undertake 
public outreach and education. While the Sudbury River does not fraverse an environmental 
justice area (e.g., low-income communities exposed to an disproportionate level of 
contamination), EPA understands that many of the more-intensive users of the river (i.e., those 
potentially eating the most fish caught from the river) are likely from minority and lower-income 
groups. EPA will take extra steps to ensure that any outreach activity is also targeted specifically 
to these groups. This will likely include continued posting of signs using pictograms and in 
multiple languages, such as English, Spanish, Portuguese, Cambodian, and Vietnamese. EPA 
may also prepare outreach materials, such as public service announcements and intemet postings 
targeted to these specific groups. 


In addition, EPA will coordinate as needed with DCR or other state and local authorities to 
ensure necessary upkeep of dams on the river, to the extent necessary to maintain the thin sand 
layer and to maintain other relevant hydrological conditions. 


Five-Year Reviews 
Since wastes will be left in place as part of the selected remedy, the NCP requires periodic 
reviews of the remedy. A comprehensive review will be conducted at least every five years to 
evaluate the protectiveness of the remedy. The purpose of these five-year reviews is to evaluate 
the implementation and performance of the remedy in order to determine if the remedy is or will 
be protective of human health and the environment. Such five-year reviews are already 
statutorily required at the Nyanza Site based on cleanup decisions made at the Site's other 
Operable Units. Future five-year reviews will evaluate the entire Site inclusive of remedial 
decisions made for the Sudbury River. The five-year review will document recommendations 
and follow-up actions as necessary to ensure long-term protectiveness of the remedy or bring 
about protectiveness of a remedy that is not protective. These recommendations could include 
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providing additional response actions, improving monitoring activities, optimizing the remedy, 
enhancing institutional controls and conducting additional studies and investigations. 


Remedial Design and Pre-Design Studies 
As described in some detail above, a number of additional investigations are necessary to reduce 
project uncertainty and maximize remedy effectiveness. These investigations collectively are 
referred to as "Pre-Design Studies" and will provide additional detailed information that is 
required to complete the Remedial Design. The Draft Monitoring Plan (provided in the Draft FS) 
described a number of hydrologic investigations which will be conducted prior to completing the 
final Remedial Design. The studies include, but are not limited to: grain size analysis; 
bathymetric surveys; velocity and flow determinations; and measurements of groundwater 
influence on the Sudbury River (i.e., the degree to which the river is fed in part by 
groundwater).'^ In addition, sediment stability may be evaluated (if warranted); this evaluation 
may cause EPA to modify the composition or design of the sand layer, either to aid in the 
sequesfration of mercury or to encourage benthic re-colonization. If determined to be necessary, 
pre-design studies may also include further testing to delineate surface sediment concentrations 
in the 84-acre segment of Framingham Reservoir 2 slated to be capped. 


The final Remedial Design of the selected remedial altemative outlined in this ROD will depend 
on the results of the various pre-design investigations outlined above. 


3. Summary of the Estimated Remedy Costs 
The total estimated cost of the selected remedy is approximately $8.5 million. A summary table 
of the major capital and annual operation, maintenance, and monitoring cost elements for each 
component of the selected remedy is shown in Table J-1. The discount rate used for calculating 
total present worth costs was 7%. 


The information in these cost estimate summary tables are based on the best available 
information regarding the anticipated scope of the remedial altemative. Changes in the cost 
elements are likely to occur as a result of new information and data which may be obtained 
during the pre-design phase. This is an order-of-magnitude engineering cost estimate that is 
expected to be within +50 to -30 percent of the actual project cost. 


4. Expected Outcomes of the Selected Remedy 
The primary expected outcome of the selected remedy is that the river outside of Reach 8 will no 


EPA believes there is a very low likelihood that inputs from groundwater could cause recontamination of 
sediment. The predominant method by which mercury from the Nyanza facility contaminated the river was not 
through groundwater, but by overland flow and direct discharges from the brooks and creeks constituting 0U3. 
Groundwater samples from 2009 from around historic source areas show low and non-detected results for mercury. 
However, in response to public comments and to assure the maximum effectiveness of the thin layer of sand, EPA 
proposes to conduct additional hydrological studies including measurements of groundwater flux and groundwater 
quality closer to the area to be capped. 
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longer present an unacceptable risk to recreational anglers who consume fish from the river. In 
Reach 8 fish are likely to remain contaminated at unacceptable levels; however institutional 
controls will be used to reduce/prevent consumption of contaminated fish in this section of the 
river so that the selected remedy is protective. EPA believes that it will take approximately ten 
years to reach the cleanup goal of 0.48 ppm mercury in fish tissue in Reaches 3, 4 and 6. 
Reaches 2, 9 and 10 were not modeled but are expected to recover within a similar amount of 
time. Fish in Reach 8 are not expected to reach the cleanup level anytime in the foreseeable 
future (as discussed above, the cleanup level does not actually apply to fish from Reach 8). 
Table L-1 shows the fish tissue concentrations at 5 and 30 years predicted by EPA's computer 
model.'^ 


a. Cleanup Levels 
The consumption of fish from the river presents a threat to human health. As previously 
discussed in Section G, fish from the river are contaminated by methylmercury. There is no 
unacceptable ecological risk, but the fish contamination is at levels that result in a hazard 
quotient above 1 for both children and adults who consume fish in quantities associated with 
recreational angling. The cleanup goal for the river is to reduce fish tissue concentrations to 0.48 
ppm in each reach of the river, except for Reach 8. This 0.48 ppm value is to be calculated as the 
average fish tissue concentration of total mercury in large-mouth bass, yellow perch, and 
bullhead from each reach. This cleanup level applies to Reaches 2, 3, 4, 6, 9, and 10. As noted 
elsewhere. Reaches 5 and 7 are currently below this level. It also does not apply in Reach 8, 
where Limited Action has been selected as the remedy. 


The National Recommended Water Quality Criteria (NRWQC) for mercury is typically also a 
requirement that is "relevant and appropriate" to cleaning up a river, and one would expect to see 
it listed as a chemical-specific ARAR. However, in this case, the NRWQC for mercury is lower 
than the local background concentration of mercury. Specifically, the NRWQC (which is 
expressed as concentration of mercury in fish tissue) is 0.3 milligram of mercury per kilogram of 
fish tissue, whereas the background concentration of mercury in fish, as determined by 
measuring concentrations in fish from reference water bodies including upstream portions of the 
Sudbury River, is 0.4 ppm. This means that even if all Nyanza-related mercury were removed 
from the river (which is the only contamination EPA has jurisdiction under CERCLA to clean 
up), then mercury concentrations would still be above the NRWQC, presumably due to ongoing 
atmospheric deposition. The NRWQC is also below the concentration of mercury in fish found 
to present no unacceptable risk under the Site-specific risk analysis performed by EPA. Under 
these circumstances, and consistent with EPA guidance that advises against cleaning up to levels 
below background concentrations, EPA has determined that the NRWQC is not relevant and 
appropriate. However, EPA may in the future re-evaluate the relevance of the NRWQC to the 


Although Table L-1 shows that the cleanup level will be achieved in most of the river in five years under 
the selected remedy, EPA has said in this ROD that it expects to achieve the cleanup level in inost of the river in 
"approximately 10 years" after construction of the thin sand layer. This was done to be cautious and to try to 
account for uncertainties in the modeling that produced the table. 
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Site, for example if background contamination drops significantly. 


Over time, EPA may re-evaluate fish consumption assumptions that serve as the basis for this 
cleanup level and adjust the cleanup level as appropriate. This cleanup goal is consistent with 
ARARs, attains EPA's risk management goals for remedial action, and is protective of human 
health. 


b. Performance Standard for Thin Layer Cap 
The Performance Standard for the enhanced natural recovery component of the remedy (i.e., the 
thin-layer capping) is to apply thin layer capping material to that portion of Reach 3 which 
uniformly exceeds 10 parts per million (on average) of mercury in the surficial (top 6 inches) 
sediment. This area is referred to as Segment 5 in the WASP computer model evaluation and is 
the area between the Fountain Street bridge and the Framingham Reservoir No. 2 dam. As noted 
above, the six-inch layer is an approximate measure; some mixing of the newly introduced 
material with the underlying sediment is expected to occur and would not be considered to be 
inconsistent with the goals of the Selected Remedy. Materials will be selected during remedial 
design based on evaluation of sediment stability, velocity, stream flow and other factors 
described above (refer to the section above on "Remedial Design and Pre-Design Studies"). 
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M. STATUTORY DETERMINATION 

The remedial action selected for implementation at 0U4 is consistent with CERCLA and, to the 
extent practicable, the NCP. The selected remedy is protective of human health and the 
environment, will comply with ARARs, and is cost-effective. In addition, the selected remedy 
utilizes permanent solutions and altemate treatment technologies or resource recovery 
technologies to the maximum extent practicable, and satisfies the statutory preference for 
treatment that permanently and significantly reduces the mobility, toxicity or volume of 
hazardous substances as a principal element. 


1. The Selected Remedy is Protective of Human Health and the Environment 
The remedy at 0U4 will adequately protect human health and the environment by eliminating, 
reducing or controlling exposures to human and environmental receptors through engineering 
controls and institutional controls. More specifically, the selected remedy will have the 
following components: 


•	 Enhanced natural recovery (ENR) in Reach 3. The portions of Reach 3 with the most-
contaminated sediments will be covered with a 6-inch layer of sand. The addition of a 
sand layer accelerates natural recovery processes by which contaminated sediment is 
normally buried and diluted. This burying and dilution of sediment are expected to help 
reduce fish tissue contamination in Reach 3 and in downstream reaches, thereby helping 
make fish safe for regular consumption in most reaches within a reasonable timeframe. 


•	 Monitored natural recovery in Reaches 2, 4, 6, 9, and 10. Natural recovery processes 
(e.g., volatilization of dissolved mercury, dilution of contaminated sediment) are also 
expected to reduce fish tissue concentrations of mercury in most reaches within a 
reasonable timeframe, thereby helping make these fish safe for regular consumption 
within a reasonable timeframe. EPA will continue to take samples to monitor confirm 
this progress. 


•	 Institutional controls in all reaches where fish are unsafe for recreational anglers to 
consume (i.e.. Reaches 2 through 4, 6, and 8 through 10). These institutional controls 
may include community outreach as well as posting and maintenance of signs advising 
against fish consumption where fish are unsafe for regular consumption. These signs and 
the outreach should help prevent regular consumption of fish for so long as fish have 
unacceptably high levels of contamination (or indefinitely in Reach 8). 


•	 Limited action in Reach 8. EPA will monitor fish contamination in Reach 8 to determine 
the impact of the selected remedy and of fiiture atmospheric deposition on fish tissue 
there. Fish in Reach 8 are not expected to be safe to consume on a recreational basis 
within a reasonable timeframe. 


•	 No action for reaches 5 and 7, since there are no unacceptable risks to either a child or an 
adult recreational angler in these reaches. 


• Five year reviews. To the extent required by law, EPA will review the remedy every five 
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years for as long mercury contamination is present in 0U4 in concentrations that do not 
allow for regular consumption offish. This will ensure that the remedy is operating as 
intended - e.g., that fish tissue concenfrations are going down as expected and that all 
necessary fish advisories are maintained. 


The selected remedy will reduce potential human health risk levels such that they do not exceed 
EPA's acceptable hazard index of 1. The remedy will comply with ARARs and To Be 
Considered criteria. Implementation of the selected remedy will not pose any unacceptable short-
term risks or cause any cross-media impacts. 


When fish tissue concentrations do reach acceptable levels throughout 0U4, as determined by 
comparison to the clean-up level (0.48 ppm of mercury in fish) promulgated in this ROD and to 
any newly promulgated ARARs and modified ARARs that call into question the protectiveness 
of the remedy, a risk assessment may be performed on fish tissue contamination to determine 
whether the remedy is protective.'^ This risk assessment will follow EPA procedures and will 
assess the cumulative non-carcinogenic risks posed by consumption offish. If, after review of 
the risk assessment, the remedy is not determined to be protective by EPA, the remedial action 
will continue until protective levels are achieved and have not been exceeded for a period of 
three consecutive years, or until the remedy is otherwise deemed protective. These protective 
residual levels shall constitute the final cleanup levels for this Record of Decision and shall be 
considered performance standards for any remedial action. If EPA decides not to perform fiirther 
risk assessment or its risk assessment determines that the remedy is protective, 0.48 ppm 
mercury in fish will be the final cleanup level for this Record of Decision and shall be considered 
a performance standard for this remedial action. 


2. The Selected Remedy Complies with ARARs 
The selected remedy will comply with all federal and any more stringent state ARARs that 
pertain to the Site. The ARARs for the selected remedy are listed and discussed in detail in the 
tables in Appendix D to this ROD. The following is a discussion of some of the more significant 
federal and State ARARs for this Site:' ̂  


•	 Clean Water Act § 404, 40 CFR Part 230. These regulations limit discharges of dredged 
or fill material into any navigable waterway, including by forbidding such discharges 
where there is a practical altemative. These rales are applicable, because the thin sand • 


' ' The National Recommend Water Quality Criterion for methylmercury was determined to be not relevant 
and appropriate for OU4, because background concentrations of methylmercury are higher than the NRWQC and 
the state surface water quality standard, making compliance with these standards impractical. In the event that EPA 
determines at any point over the course of the remedy that the relevant background concentrations of methylmercury 
in fish tissue have declined below these standards for methylmercury, or that achieving these standards is practical 
in all of part of the river, then EPA may elect to continue remedial actions until such time as these standards are 
achieved in all or part of 0U4. 


'̂  The ARARs tables list the rules applicable to identification of hazardous waste. EPA expects that sediment 
. from the river will not be hazardous. But if after testing, sediment removed from the river is determined to be 
hazardous, EPA would expect to have to comply with additional hazardous waste requirements. 
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layer constitutes a discharge of dredged or fill material. There is no practical altemative 
to conducting work within wetlands, as this is where the contamination is located. EPA 
has determined that the selected remedy is the least damaging practical altemative. 


Wild and Scenic Rivers Act, 16 U.S.C. § 1271 et seq. Under this rale, "wild, scenic or 
recreational" rivers must be preserved in a free-flowing condition. By statute, reaches 7 
through 10 of the river have been designated as "recreational," so this requirement is 
applicable. No impacts to the river that would affect its free-flowing condition are 
planned as part of the selected remedy in these reaches. 


• 	 Fish and WildUfe Coordination Act, 16 U.S.C. § 661, 50 CFR Part 81. These regulations 
require consultation with the Fish and Wildlife Service and the analogous state agency 
prior to modification of any body of water. It is applicable because the thin sand layer 
may constitute a modification of the water body. 


In addition, the selected remedy will comply with the following more stringent state ARARs: 


Wetiands Protection Act, 310 CMR 10.56, 10.54, and 10.58. These rales are the • 
performance standards for riverbeds, riverfronts, and river banks. They are applicable 
because the selected remedy involves activities in and impacts to these areas in the 
Sudbury River. EPA has determined that the impacts to the shore areas are temporary, 
not significant, and practically unavoidable; the addition of the thin sand layer is not 
expected to significantly degrade water quality over the short term, and is expected to 
improve water quality over the long term. 


Water Quality Certification for Discharge of Dredged or Fill Material, 314 CMR 9.00. 
This requirement is similar to CWA § 404, described above. It is applicable, because the 
selected remedy's thin sand deposits should constitute a discharge subject to the rale. 
The selected remedy meets the requirement because it constitutes the least damaging 
practical altemative. 


• 	 Wetlands Rare Species Rules, 310 CMR 10.37. This rale forbids adverse impacts to 
habitats of state-listed species. Reaches 1, 8 and 10 are rare species habitats, so this rale 
is applicable. No impacts are expected in the relevant reaches. 


The following policies, advisories, criteria, and guidances will also be considered during the 
implementation of the remedial action: 


•	 Reference Dose. This is a guidance used to compute health hazards from exposure to 
non-carcinogens. The methylmercury reference dose was used to calculate the clean-up 
goal (0.48 mg/kg mercury in fish tissue) in OU4. These are not laws or regulations and 
are therefore TBC. 


•	 Wetlands and Floodplains Executive Orders, EO 11990 and 11988. These requirements 
forbid activities that impair wetlands and floodplains, unless there is no practicable 
altemative. 
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•	 State and/or local fish advisories. The Massachusetts Department of Public Health 
currently advises against consumption of any fish in the Sudbury River between Ashland 
and Concord due to mercury contamination. This advisory and the signs posted to 
enforce it will be taken into consideration in developing of institutional controls under the 
selected remedy. They are not laws or regulations and are therefore TBCs. 


3. The Selected Remedy is Cost-Effective 
In EPA's judgment, the selected remedy is cost-effective because the remedy costs are 
proportional to its overall effectiveness (see 40 CFR 300.430(f)(l)(ii)(D)). This determination 
was made by evaluating the overall effectiveness of those altematives that satisfied the threshold 
criteria (i.e., that are protective of human health and the environment and comply with all federal, 
and any more stringent ARARs, or as appropriate, waive ARARs). Overall effectiveness was 
evaluated by assessing three of the five balancing criteria — long-term effectiveness and 
permanence; reduction in toxicity, mobility, and volume through treatment; and short-term 
effectiveness, in combination. The effectiveness of each altemative then was compared to the 
altemative's costs to determine cost-effectiveness. The relationship of the overall effectiveness 
of the selected remedy was determined to be proportional to its costs and hence represents a 
reasonable value for the money to be spent. 


The selected remedy is expected to reduce the concentration of methylmercury in fish tissue to 
acceptable levels in almost all reaches of the river (i.e., except in Reach 8, which is essentially 
impervious to active remediation because of the efficiency with which wetlands in this reach 
methylate mercury from Nyanza and non-Nyanza sources). It is expected to do this within 
approximately ten years. It accomplishes this goal by reducing the mobility of the most-
contaminated sediments in Reach 3, which will be buried by a thin sand layer. It has the smallest 
footprint in the river of any of the active remediation altematives. And it has a net present worth 
(total cost in today's dollars) of $8.5 million, the lowest cost of any the proposal involving active 
remediation. 


A survey Of the costs and benefits of the other altematives considered illustrates the cost-
effectiveness of the selected remedy. The only altematives that are less expensive than the 
selected remedy are Altematives 1 (no action, no cost), 2 (institutional controls, $0.2 million) 
and 3 A (MNR, $1.1 million). Altemative 1 is not protective of human health; it was therefore 
eliminated from consideration. Under Altematives 2 and 3 A, the model predicts that natural 
recovery processes would reduce fish tissue concentrations to acceptable levels in Reaches 4 and 
6, but that fish tissue concentrations would remain at unacceptable levels in Reaches 3 and 8 for 
at least decades.'^ In these reaches (and possibly in some of the other reaches not modeled), 
protectiveness would depend wholly on institutional controls, which would have to be obeyed 


As discussed previously, the model does not generate predictions for Reaches 2, 9 and 10, but these reaches 
are similar to modeled reaches and are expected to see analogous fish tissue concenU-ation reductions. Fish from 
Reaches 5 and 7 already exhibit mercury contamination at levels acceptable for consumption by recreational anglers. 
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across a large area over many decades. In addition, these altematives would not meet all of the 
Remedial Action Objectives in a reasonable timeframe. EPA believes the greater cost ($8.5 
million) of the selected remedy is worth the added benefits of permanently reducing contaminant 
levels in fish to acceptable levels in most of the river in a significantly shorter period of time. 


The selected remedy is also more cost-effective than the other active altematives considered. 
These altematives range in cost from $20.8 million to $213.5 million - i.e., from about 2.5x the 
cost of the selected remedy to more than 20x the cost of the selected remedy. But according to 
EPA's model, these remedies are not significantly more effective than the selected remedy. All 
the active remediation remedies considered in the FS reduce fish tissue concentrations in 
Reaches 3, 4 and 6 to levels allowing for consumption by recreational anglers. None of the 
altematives considered is predicted to be capable of bringing fish tissue concentrations in Reach 
8 down to acceptable levels. The only advantage of the more expensive remedies is that some of 
them reduce fish tissue concentrations to concentrations between 0.43 and 0.45 mg/kg in Reach 
3, whereas the selected remedy is expected to achieve concentrations of 0.47 mg/kg over the 
same timeframe - a gap of between 0.02 mg/kg and 0.04 mg/kg. This is a very marginal 
advantage, particularly since (a) the baseline risk in OU4 is marginal (the maximum hazard 
index, under conservative exposure assumptions and in only one part of the river, is only 2.1), 
and (b) there is a large difference in cost between the selected remedy and the other active 
remediation altematives. As a result these other active altematives are not cost-effective. 


In sum, EPA believes that the selected remedy is cost-effective and that its costs are proportional 
to its benefits. Additional information comparing the effectiveness of the remedial altematives is 
shown in Figures 12-10, 12-11, 13-lA and 13 -1B of the FS. Additional discussion of the 
effectiveness of the selected remedy under the NCP criteria is also part of the next section. 


4.	 The Selected Remedy Utilizes Permanent Solutions and Alternative Treatment or 
Resource Recovery Technologies to the Maximum Extent Practicable 


Once EPA identified those altematives that would attain ARARs (or that are eligible for a waiver 
of ARARs), and that would be protective of human health and the environment, EPA identified 
which altematives utilize permanent solutions and altemative treatment technologies or resource 
recovery technologies to the maximum extent practicable. This determination was made by 
deciding which one of the identified altematives provides the best balance of trade-offs in terms 
of: 1) long-term effectiveness and permanence; 2) reduction of toxicity, mobility or volume 
through treatment; 3) short-term effectiveness; 4) implementability; and 5) cost. The balancing 
test emphasized long-term effectiveness and permanence and the reduction of toxicity, mobility 
and volume through treatment and also considered the preference for treatment as a principal 
element, the bias against off-site land disposal of untreated waste, and community and state 
acceptance. 


The selected remedy provides the best balance of trade-offs among the altematives. Compared 
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to the MNR and limited action altematives, the selected remedy is superior, because unlike these 
altematives, it is expected to achieve the clean-up goal in Reach 3 (a measure of long-term 
effectiveness) and it reduces the mobility of contaminants significantly by diluting the most 
contaminated sediment in the river. EPA believes these advantages over MNR and limited 
action are decisive. 


The comparison to the active altematives is more complex. The selected remedy is inferior to 
the dredging altematives in terms of long-term effectiveness and permanence, because the 
dredging altematives would permanently remove contamination from the river, instead of merely 
covering it. It is also inferior to most of the active remediation altematives, both dredging and 
AquaBlok, because these altematives clean up a larger area of the river than the selected remedy. 
But these altematives are not likely to achieve the cleanup level significantly faster in any reach 
than the selected remedy, and the selected remedy, though it does not remove mercury 
permanently, is expected to achieve fish tissue contaminant reductions over the long-term by 
burying the most contaminated sediments. 


Given this near-parity on the major criteria, the other criteria become significant, particularly 
cost. The selected remedy has fewer short-term impacts than the altematives that address a much 
larger area - including impacts on wetlands - and is somewhat more easily implemented than the 
AquaBlok and dredge altematives. But probably the most significant factor weighing against the 
other active altematives, given their approximately identical long-term effectiveness is cost. The 
selected remedy is expected to cost $8.5 million, compared to $20.8 million to $213.5 million for 
the other active remediation altematives - i.e., the other active altematives range from about 2.5x 
the cost of the selected remedy to more than 20x the cost of the selected remedy. Weighing 
these factors, the marginal risk presented at this Site (HI<2) ,and also the state's acceptance and 
the apparent lack of any clear favorite in the community, EPA believes the balance of factors 
favors the selected remedy. 


5.	 The Selected Remedy Does Not Satisfy the Preference for Treatment Which 
Permanently and Significantly Reduces the Toxicity, Mobility or Volume of the 
Hazardous Substances as a Principal Element 


The selected remedy does not satisfy the preference for treatment as no treatment is required. 
The sediment that is addressed in this ROD has been classified as a low-level threat. 


6.	 Five-Year Reviews of the Selected Remedy Are Required 


Because this remedy will result in hazardous substances remaining on-site above levels that 
allow for unlimited use and unrestricted exposure, a review will be conducted within five years 
after initiation of the remedial action to ensure that the remedy continues to provide adequate 
protection of human health and the environment. 
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N. DOCUMENTATION OF NO SIGNIFICANT CHANGES 


EPA unveiled its proposed plan for the remediation of 0U4 (the Sudbury River) at multiple 
informational meetings in June 2010. The selected remedy documented in this ROD includes all 
the features of the preferred remedy described in the Proposed Plan: enhanced natural recovery 
(i.e., depositing a thin sand layer) in Reach 3, limited action (i.e., sampling to confirm the impact 
of the selected remedy and of ongoing atmospheric deposition) in Reach 8, monitored natural 
recovery in Reaches 2, 4, 6, 9 and 10, institutional controls and five-year reviews. EPA 
reviewed all written and verbal comments submitted during the public comment period. It was 
determined that no significant changes to the remedy, as originally identified in the proposed 
plan, were necessary. While not a significant change, a number of commenters recommended 
that EPA adopt "adaptive management" techniques (i.e., adjusting plans as new information 
comes to light). In response, EPA has added various studies to be conduct as Pre-Design, over 
and above those originally outlined in the FS. These studies include: sediment stability testing 
and evaluation of certain amendments to the capping material that would either enhance 
sequestration of mercury or provide more favorable conditions for benthic re-colonization. 
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O. STATE ROLE 


The Commonwealth of Massachusetts, acting through the Massachusetts Department of 
Environmental Protection, has reviewed the various altematives and has indicated its support for 
the selected remedy. The Commonwealth has also reviewed the Risk Assessments and 
Feasibility Study to determine if the selected remedy is in compliance with applicable or relevant 
and appropriate State environmental and facility siting laws and regulations. The 
Commonwealth of Massachusetts concurs with the selected remedy. A copy of the declaration 
of concurrence is attached as Appendix E. 
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PART 3: THE RESPONSIVENESS SUMMARY 



EPA published notices of availability of the draft Proposed Plan and Administrative Record in 

the Metrowest Daily News on June 19, 2010 arid released the final Proposed Plan to the public 

on June 21,2010. EPA also held multiple public information sessions, including June 21, 2010 

at the Great Meadows National Wildlife Refuge headquarters in Sudbury, June 22, 2010 at the 

Framingham Public Library, and a special session regarding the computer model used for the 

project, held on June 24, 2010 at Great Meadows. A Pubhc Hearing was held on July 19, 2010, 

also at the Framingham Public Library. A transcript was created for the July 19, 2010 hearing 

and has been made part of the Administrative Record for this Record of Decision. Based upon a 

request by the Metrowest Growth Management Committee, the Public Comment Period was 

extended until August 26, 2010. In addition to the oral comments, a number of written 

comments were provided on the Proposed Plan. Outlined below is a summary of comments 

received from the public and other interested parties during the public comment period and 

EPA's response to those comments. Similar comments have been summarized and grouped 

together. The full text of all written and oral comments received during the comment period has 

been included in the Administrative Record. 



Comment #1: 

Several commenters expressed support of EPA's proposed remedy. 



EPA Response: 

EPA appreciates the commenters' support for EPA's proposed remedy. 



Comment #2: 

A number of commenters stated their view that EPA's proposed remedy was too extensive, too 

expensive, and unnecessary based on the magnitude of the remaining risks and what they 

believed to be the limited number of people it may benefit. Many of these commenters instead 

favored the "No Action" or "Limited Action" altematives. 



EPA Response: 

EPA disagrees with this comment. EPA has determined that the, selected remedy (Altemative 

3B) is a more appropriate cleanup approach than the commenters' suggested No Action and 

Limited Action altematives. Under the No Action and Limited Action Altematives, Reach 3 

would remain contaminated at unacceptable levels for the foreseeable fiiture. Under the No 

Action altemative, there would be no monitoring to confirm decreases in contamination 

throughout the rest of the river and there would be no Superfiind role in ensuring the proper 

maintenance of fish advisories and associated outreach in areas where the fish are too 

contaminated to eat. EPA has determined that the remedy is cost effective, despite its $8.5 

million price tag. 
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Comment #3: 
Many commenters expressed concem over the long-term performance and permanence of the 
proposed remedy. A number of these commenters, including the Town of Framingham, 
suggested that EPA drain Framingham Reservoir #2 and remove sediments utilizing 
conventional "dry excavation" techniques. These commenters believed that this type of 
excavation, unlike the wet dredging techniques evaluated in the FS, would alleviate concems 
about re-suspension of contamination during wet dredging and/or would be easier to implement. 
One commenter noted that the Framingham reservoirs were designed to be periodically drained 
and dredged to maintain certain volumes for water supply purposes which, in their opinion, 
would ease implementation of a dry excavation remedy. 


EPA Response: 
EPA evaluated dry excavation of contamination early on in the development of the Feasibility 
Study, but it was screened out of the evaluation at that time, for Site-specific reasons. However, 
based upon questions received during the public comment period, EPA conducted fiirther 
evaluation of this concept, as summarized in a technical memorandum prepared by EPA's 
confractor, which has been included in the Administrative Record. The key point in this 
evaluation is that dry excavation would provide slightly greater protection and greater reliability 
than the selected remedy but at a significantly greater cost. It therefore would not be cost-
effective under the circumstances found at this Site. Specifically, the selected remedy is 
expected to reduce fish tissue contamination to acceptable levels in the reservoir in only a few 
years; fish contamination is already very close to levels deemed safe. Any benefit dry 
excavation might have would be (at most) to marginally reduce fish tissue concentrations fiirther 
below this threshold. Second, according to a cost estimate prepared by EPA's contractor, dry 
excavation would cost approximately $58 million - approximately seven times more expensive 
than the selected remedy. EPA believes that, under these circumstances including the marginal 
risk being addressed, the vastly greater cost of dry excavation is not worth the marginal human 
health benefit (if any) dry excavation may have over the selected remedy. 


Additionally, it is unclear whether the Framingham Reservoir No. 2 was "designed to be 
drained," as asserted in some comments. EPA was informed by the Massachusetts Department 
of Conservation and Recreation (DCR, the owner of the reservoir) that it is unaware of any 
engineering plans indicating that the reservoir was designed to be drained. DCR also informed 
EPA that it is unaware of any standard procedures for such a drainage operation. It appears that 
the existing control stractures can lower the reservoir only six feet below the spillway elevation; 
to drain the remaining ten feet would require pumps, bypass pipes, and dewatering of incoming 
groundwater flow (which would be expected due to the hydraulic gradient shift induced by 
lowering the water level in the reservoir). 


Comment #4: 
In expressing its support for EPA's preferred altemative, the National Oceanic and Atmospheric 
Administration (NOAA) noted that Reservoir 2 is NOAA's primary area of concem due to its 
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higher concentrations and higher risks than other reaches. NOAA requested clarification of the 
relationship at the Site between particle grain size, dissolved organic carbon, and wetlands in 
Reach 8. 


EPA Response: 

EPA also believes that the area of greatest concem for remediation is Reservoir 2 (Reach 3). 

This area is the focus of the active remediation (i.e., a thin sand layer) set forth under the selected 

remedy. 



In general, dissolved organic carbon (DOC) in the water column helps make mercury available 

for methylation, and fine grain size sediment acts in a countervailing way to make mercury less 

available for methylation. In Reach 8, the only grain size data available was from the central 

channel of the river, because the wetland sediments are comprised almost entirely of peat, with a 

layer of coarse organic matter (e.g., decomposing leaf litter) on top. The river channel sediments 

represent a relatively small proportion of the surface area within Reach 8, with the reach being 

dominated by bordering wetlands. So, it is difficult to relate DOC to grain size in Reach 8, 

because while there is in fact high DOC in the water column in this reach, there are few fine

grained sediments except in portions of the channel. 



Comment #5: 

An entity called the Sediment Management Work Group stated its opposition to the "dry 

..excavation" approach suggested by others during the comment period. The Sediment 

Management Work Group had concems about the implementability, reliability, and cost 

effectiveness of dry excavation. 



EPA Response: 

Dredging and dry excavation have proven to be protective, implementable, highly reliable and 

cost-effective solutions to sediment contamination at Superfiind sites across the country. EPA 

also believes dredging or dry excavation altematives could be' implemented and would be a 

reliable means of removing contamination from the Sudbury River. But because of the Site-

specific circumstances discussed above (e.g., low overall levels of contamination, nature of the 

contamination, and the existence of a lower cost altemative that would reduce fish contamination 

in Reach 3 to acceptable levels), dry excavation is less cost-effective than the selected remedy. 



Comment #6: 

The U.S. Fish and Wildlife Service (USFWS) expressed support for Altemative 3C rather than 

EPA's preferred Altemative 3B. USFWS also suggested thin-layer capping or sediment removal 

in Reach 2 and consideration of the need to conduct localized sediment removal in shallow 

portions (where water is less than four feet deep) of other reaches to ensure that adequate water 

depths remain for habitat considerations. USFWS indicated its support for EPA's selected 

remedy in Reach 8, i.e., continued monitoring and ICs. 
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EPA Response: 
The ROD states that the selected remedy may include very limited excavation of certain areas if 
needed to ensure the long-term performance and protectiveness of the remedy or to preserve 
benthic, aquatic, or littoral habitat. EPA has not selected a remedy that would implement thin 
layer capping in Reaches 4 and 6, as contemplated under Altemative 3C from the Feasibility 
Study. Altemative 3C is more than twice as expensive as the selected remedy and covers a 
larger portion of the river, yet the addition of a thin layer cap in these areas is not markedly better 
at reducing fish contamination to acceptable levels. (See Figures 12-2 and 12-3 of the FS.) EPA 
also disagrees that thin-layer capping and sediment removal in Reach 2 are warranted based upon 
the evidence now available. Mean levels of contamination in Reach 2 sediments are an order of 
magnitude lower than in Reach 3, suggesting that the effect of capping Reach 2 sediments would 
be more limited. EPA believes that Reach 2 will naturally recover in a timeframe similar to the 
approximately ten-year timeframe anticipated for Reaches 3, 4 and 6 under the selected remedy. 


Comment #7: 
One commenter supported the incorporation of monitored natural recovery in the remedy and 
supported its use in Reach 3 as well. This commenter questioned whether the remediation goal 
(0.48 parts per million in fish tissue) was statistically different from the levels currently found at 
the Site (and in the "No Action" altemative) and questioned whether the benefits from the 
proposed cleanup could be distinguishable from natural recovery based on recent data, 
background concentrations, model uncertainty, and the relatively low Hazard Index. This 
commenter suggested that EPA delay remedy decision making until additional evaluations were 
completed. 


EPA Response: 
The Hazard Index from the river is lower than the HI commonly found at other Superfiind sites 
contaminated by mercury. It is also tme that the average background concentration is only 0.05 
ppm lower than the cleanup level of 0.48 ppm. However, according to EPA's Site-specific risk 
assessment, the fish in Reach 3 are contaminated at levels that are almost twice (0.94 ppm) the 
maximum safe concentration for the most sensitive part of the population (i.e., fish consumption 
by a child at a frequency associated with recreational angling). The National Recommended 
Water Quality Criterion of 0.30 ppm is lower than the risk-based figure of 0.48 ppm, providing 
some indication that the risk-based value is not unduly conservative. On this basis, on the basis 
of erring on the side of caution with respect to risks to human health, and for all the other reasons 
cited in the main body of the ROD, EPA believes that its remedy decision is appropriate. 


Comment #8: 
Some commenters, including the Town of Framingham, expressed concems over the 
performance of prior remedial actions conducted under Operable Units 1, 2, and 3 at the Nyanza 
Site in Ashland and whether there is the potential for continued contamination in the river from 
the source areas or from groundwater contamination underlying the Site. 
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EPA Response: There is no evidence of any significant ongoing contamination in the river from 

the prior operable units. Since the completion of remedial actions at OUl (landfill) and 0U3 

(brooks and wetlands near the Nyanza facility), groundwater and surface water samples have 

been periodically collected as part of the long-term operation and maintenance of these remedies. 

According to the most recent (2009) annual monitoring reports, mercury was detected in 4 out of 

13 groundwater samples from wells around the landfill. But the maximum concentration 

detected was only 1.6 parts per billion (ppb), below both the State groundwater cleanup (GW-1) 

goal and the maximum contaminant level (MCL) for mercury (2 ppb) allowed under the Safe 

Drinking Water Act. Surface water samples were collected from both the westem and eastem 

side of the landfill; the eastem side includes the 0U3 remediation areas (Eastem Wetland 

/Trolley Brook). Mercury was detected in one out of four samples, but at a relatively low 

concentration (0.7 parts per billion) that is unlikely to have a significant impact on the river. 

With all that said, EPA plans to collect additional groundwater data from areas that are closer to 

the Sudbury River as part of Pre-Design and Remedial Design studies. 



Comment #9: 

One commenter suggested that EPA's study area should not have stopped at the confluence of 

the Sudbury and Assabet Rivers, but should have included the Concord River and the Merrimack 

River fiirther downstream from the Nyanza Site. 



EPA Response: 

According to the 1992 Remedial Investigation and subsequent studies, there is no indication that 

mercury from the Nyanza facility is affecting water or sediment quality downstream of the 

confluence of the Assabet and Sudbury Rivers. 



Comment #10: 

Comments on behalf of the Town of Framingham questioned EPA's determination that mercury 

was the only contaminant of concem, citing a number of other chemicals they believe would be 

attributable to Nyanza. The Town also requested information on mercury contamination "hot 

spots" and data on historic depositional areas in Reservoir 2. 



EPA Response: 

The 1992 Remedial Investigation for 0U3 investigated the possibility that other contaminants 

presented an unacceptable risk to human health, and determined that the only unacceptable risk 

was attributable to mercury. Although numerous contaminants are attributable to the Nyanza 

facility and are the focus of remedial action in other operable units (e.g., volatile organic 

compounds in groundwater), these contaminants generally do not persist in surface water (they 

volatilize to the air) and also do not bioaccumulate in fish, as mercury does. 



Although it is unclear what the Town means by "hot spot," the selected remedy is expected to 

address all surface sediments in the reservoir uniformly contaminated above 10 ppm. The most 

recent analytical data regarding the concentration of mercury in different media in Reservoir 2 is 
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readily available in Appendix A to the Feasibility Study as well as the 2006 HHRA and the 2008 

SBERA, all three of which are available on-line. In addition, all older (historic) information is 

available at EPA's public information repositories in Boston and at the Ashland Public Library 



Comment #11: 

One commenter asked about historical sediment sampling and whether EPA had changed its 

sampling protocol over time on sample depth and whether any changes in sampling methodology 

could bias the results and evaluation of historical trends. 



EPA Response: 

EPA's sampling techniques have varied over the approximately 20 years it has spent 

characterizing the river, depending on the purpose of the sampling event and as a result of 

improved analytical procedures. EPA has made every effort to take these different techniques 

into account when it analyzes sediment and other data ~ see, for example, the trend analysis 

memo in Appendix B to the Feasibility Study. Nonetheless, the variation is a source of 

uncertainty in EPA's analysis. Looking ahead, EPA will seek to use more consistent methods of 

data collection, so as to reduce uncertainty to the extent possible. 



Comment #12: 

Comments on behalf of the MefroWest Regional Collaborative and the Town of Framingham 

noted their agreement with EPA's description of and accuracy of the fate and transport of 

mercury in the Sudbury River watershed. The SuAsCo Watershed Community Council also 

endorsed and supported these comments. 



EPA Response: 

EPA appreciates the comments in support of its analysis and selected remedy. 



Comment #13: 

One commenter asked for information on the specific types of mercury found in the river, asking 

for information on mercury isotopes and half-lives. Another commenter asked whether the 

relative percentage of methylmercury versus total mercury was of particular concem at this Site 

compared to other Superfund sites. 



EPA Response: 

Mercury is not radioactive and has no half-life; it is stable and is not expected to decay into any 

other element. 



The proportion of mercury to methylmercury in the river is consistent with the proportion 

observed at comparable mercury-contaminated, sites, allowing for the fact that different 

hydrological conditions (such as those present in Reach 8 of the Sudbury River) are more 

conducive to the conversion of mercury into methylmercury. Methylmercury also tends to be the 

form of mercury that accumulates in fish. Additional information on methylmercury is provided 
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in Section E.2 of the main body of the ROD. 


Comment #14: 
Some commenters questioned the validity of EPA's fish consumption assumptions for the 
recreational adult and child angler. Some commenters thought that the number of fish meals per 
year that EPA assumed was too high, while others believed it was too low. Others noted that 
certain people are more apt to eat the entire fish and not just the fillet. 


EPA Response: 
There are no Site-specific fish consumption data and no data on fish consumption from rivers in 
the vicinity of the Sudbury River. The fish assumption rates were obtained from a "creel" survey 
of recreational angling in Maine and the amount offish consumed by these anglers from 
freshwater bodies of different types (flowing versus standing). EPA applied the results of this 
survey to the Sudbury River - i.e., assuming so many grams offish consumed per day from each 
reach of the river, depending on whether the river was flowing, standing or a mixture of the two. 
In the absence of Site-specific data, EPA believes the Maine survey is the best way to estimate 
fish consumption rates from the Sudbury River. 


EPA also considered the possibility that some people might eat the whole fish instead of just the 
fillet. If one assumes that a person who consumes the whole fish is apt to substitute consumption 
of meat from other parts of the fish for fillet meat, then that person's overall exposure to mercury 
will be lower, because the fillet is the most contaminated part of the fish. EPA assumed all 
consumption was limited to the most contaminated portion of the fish, as part of EPA's attempt 
to be conservative in its estimate of risk. Put differently, the concentration of methylmercury as 
measured in a "whole fish" will always be lower than the corresponding concentration in the 
fillet since, unlike some other contaminants, mercury contamination would concentrate in the 
fillet rather thian in other parts of the fish (e.g., the offal). 


Comment #15: 
Comments on behalf of the MefroWest Regional Collaborative and the Town of Framingham 
requested that EPA more clearly describe the derivation of the 0.48 ppm remediation goal used 
in the Feasibility Study. These comments also requested fiirther analysis of the uncertainties and 
suitability of the calculated bioaccumulation factors (BAFs). The SuAsCo Watershed 
Community Council also endorsed and supported these comments. 


EPA Response: 
EPA has tried to clarify in the ROD how it has calculated the 0.48 ppm remediation goal and the 
calculation of the BAF. To summarize: the 0.48 ppm cleanup level was calculated as the fish 
tissue concentration that would lead to the maximum safe exposure to the most sensitive receptor 
(a child recreational angler). This is explained in Section G of the ROD, and additional details 
are available in the 2006 Human Health Risk Assessment, which is included in the 
administrative record. 
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For the BAF (used to convert predictions about surface water concentrations of mercury into 
predicted fish tissue concentrations), filtered surface water methylmercury concentrations were 
paired with bass and perch fish tissue mercury concentrations, collected at approximately the 
same time and from the same reach. The 2007/2008 data was used to perform initial BAF 
calculations for Reaches 3 and 8. As the reach-specific BAFs were similar, the BAF of 7.8 x 10 6 


liters per kilogram for Reach 3 (highest BAF calculated) was selected to provide a conservative 
estimate of bioaccumulation. More information on the BAF calculation is available in Section 
E.5 of the main body of the ROD; still more details are in the paper on the computer model in 
Appendix C to the Feasibility Study. 


Comment #16: 

Comments on behalf of the MefroWest Regional Collaborative and the Town of Framingham 

suggested that EPA revise its description of the Remedial Action Objective (RAO) to better 

describe the underlying fish consumption rate assumptions. The SuAsCo Watershed Community 

Council also endorsed and supported these comments. 



EPA Response: 

EPA has added to the ROD details on the fish consumption rate assumptions. Please see Section 

G. 1 .b of the main body of the ROD. 


Comment #17: 

Comments on behalf of the Metro West Regional Collaborative and the Town of Framingham 

questioned the use of the 2 ppm and 10 ppm target sediment concentrations in the Feasibility 

Study and requested more information on the technical basis for these values. The SuAsCo 

Watershed Community Council also expressed similar concems. 



EPA Response: 

EPA has explained the basis of the target sediment concentrations in the ROD (see the footnote 

in section J.3). To summarize: The 2 ppm and 10 ppm target sediment concentrations were 

chosen because these concentrations identify distinct areas of the river with consistently elevated 

levels of mercury, and because, when tested by the model, it was determined that addressing 

such areas would generate acceptable fish tissue concentrations in most of the river. Targeting 

sediments within these ranges was also found to lead to a variety of distinct remedial altematives 

(which became the altematives evaluated in the Feasibility Study). 



Comment #18: 

One commenter questioned EPA's findings regarding the low level of risk in Heard Pond and 

asked if the risk there should be higher based on the commenter's view that it is surrounded by 

higher-methylating wetlands, similar to Reach 8. 
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EPA Response: 
Heard Pond was sampled and the human health risk in the Pond was assessed separately from 
Reach 7; this was done to account for the fact that it is in direct contact with Sudbury River 
water for only a portion of the year (typically in spring during severe fiooding events). The 
sampling in Heard Pond showed that fish contamination there was below the cleanup level of 
0.48 ppm. This result is similar to the relatively low risk (below the cleanup level) attributed to 
the main stem of the Sudbury River along Reach 7. 


EPA does not agree that Heard Pond has the same predisposition to methylation as Reach 8. 

While Heard Pond does flood, it does not flood as frequently or as extensively as the floodplains 

associated with GMNWR and the bordering wetlands are much less extensive. 



Comment #19: 

One commenter asked whether there might be other likely sources of mercury contamination in 

Reach 8 besides Nyanza and "background" sources. 



EPA Response: 

EPA is not aware of other sources of mercury beyond those outlined previously. 



Comment #20: 

Several commenters requested clarification on the risks from swimming and risks from direct 

contact to sediments if these sediments were to be displaced and/or transported to an exposed 

area. Others asked whether exposed soil or sediment contamination could pose an airborne risk 

from inhalation. 



EPA Response: 

The possibility of direct contact with surface water and sediment via ingestion and dermal 

contact was evaluated for recreational users (swimming, wading, and boating) and presented in 

the 1992 Remedial Investigation for 0U3. This investigation determined that these activities do 

not present unacceptable risks to human health. 



EPA does not believe that inhalation of air from exposed river soil or sediment is of concem. 

Exposure to mercury vapor can occur when elemental mercury or products that contain 

elemental mercury break and release mercury to the air, particularly in warm or poorly-ventilated 

indoor spaces. Since methylmercury has a low vapor pressure, and tends to bind tightly to 

organic and biochemical molecules, release of methylmercury from the river would not be 

expected to lead to significant inhalation exposures. 



Comment #21: 

Some commenters requested clarification of EPA's estimate for when fish would become safe to 

eat under the proposed cleanup. 
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EPA Response: 

According to EPA's model, fish contamination levels will decline to acceptable levels (i.e., 

levels that would allow for fish consumption in quantities associated with recreational angling) 

in the modeled reaches, except Reach 8, in approximately 10 years following constraction of the 

thin sand layer. Reaches 2, 9 and 10 were not modeled and so no precise answer can be given 

for these reaches, but fish there are expected to reach safe levels of contamination in a similar 

timeframe. Reach 8 fish will remain contaminated at unsafe levels for the foreseeable future. 

As discussed in the ROD and the Feasibility Study, there are uncertainties associated with the 

model which may affect it accuracy and thus the model prediction should not be considered 

absolute. 



Comment #22: 

A number of commenters expressed concems about impacts on current or future drinking water 

wells located adjacent to the river and whether sediment contamination could contribute to 

contamination in these wells. Other commenters also expressed concems about potential Nyanza 

Site-related impacts on the Town of Billerica's water supply, which is drawn from the Concord 

River approximately 30 downstream from the former Nyanza facility. 



EPA Response: 

The downstream reaches of the river pass through certain areas designated as "Zone II" areas. 

Zone II areas are areas from which certain municipal drinking water supplies might be drawn 

during drought conditions. And Billerica draws its drinking water directly from the Concord 

River, which is approximately 30 miles downstream from the Nyanza facility. However, the 

concentration of mercury in surface water (maximum 40 nanograms/liter or ng/L) is 

approximately fifty times lower than the Maximum Contaminant Level (2,000 ng/L) deemed 

safe under the Safe Drinking Water Act; the 1992 Remedial Investigation for 0U3 confirmed 

that water taken directly from the most-contaminated part of the river would not present an 

unacceptable risk to human health if it were used as drinking water. It is therefore unlikely that 

surface water from the river is contributing to an unacceptable degradation of drinking water 

quality in Billerica or anywhere else. 



EPA also believes mercury is highly unlikely to leach out of sediment into drinking water 

supplies in any significant quantity, for several reasons: 



•	 the concentration of mercury in sediment is relatively low in the downstream reaches 
that are within the Zone II recharge areas; 


•	 Groundwater from other, uncontaminated areas within each Zone II is expected to mix 
with any contaminated water from the Sudbury River; 


•	 Nyanza mercury (i.e. old mercury) is tightly bound to particulates and migrates very 
little; and 


•	 EPA has reviewed analytical data from the municipal yv̂ ater systems where the relevant 
Zone II recharge area includes a portion of the Sudbury River. These data correspond to 
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wells which provide water for the residents of Sudbury, Wayland and Concord. Of the 
177 samples dating to 1993, there were 6 reported detections of mercury - all 
attributable to a singular sampling event in 1997 from various Sudbury municipal water 
supply wells. None of the wells exceeded the MCL for mercury and there were no 
detections of mercury in subsequent sampling events. 


Comment #23: 

One commenter suggested that the Framingham reservoirs be retumed to use as drinking water 

supplies. Other questions were raised regarding whether the contamination affects the ability of 

the reservoir water to be used for drinking water. The Town of Framingham and others also 

submitted comments expressing concem over a possible connection between portions of the 

Sudbury River and the Massachusetts Water Resources Authority water supply (including 

backup supplies), suggesting the river has the potential to contaminate MWRA's water supply. 



EPA Response: 

DCR has confirmed that the Sudbury River Reservoirs are not part of any public water 

distribution system. There are no plans to retum them to any drinking water system. According 

to DCR, the reservoirs are of insufficient size and have water quality problems umelated to 

Nyanza, such as high turbidity, that would preclude their being used as drinking water sources in 

the fiiture. EPA also does not believe the Sudbury River has the potential to contaminate water 

supplies that are upgradient form the river (i.e., Sudbury Reservoir, Framingham Reservoir No.3 

or the MWRA aqueduct). The maximum measured mercury in surface water from the river (40 

ng/L) is substantially below the Maximum Contaminant Level (MCL) set for public drinking 

water supplies (2,000 ng/L) by the Safe Drinking Water Act. 



Comment #24: 

In its comment letter, the Massachusetts Department of Conservation and Recreation (DCR), the 

state agency that owns the property in and around Reservoir 2, wrote to clarify what it believed 

was the public's misconception regarding Reservoir 2. DCR clarified that Reservoir 2 is not a 

public water supply and has not been designated as such in many years. 



EPA Response: 

EPA appreciates the DCR's clarification. 



Comment #25: 

In its comments, the Massachusetts Department of Conservation and Recreation (DCR), the state 

agency that owns the property in and around Reservoir 2, stated its willingness to provide EPA 

access to its property at the reservoir to implement the remedy. DCR also noted its willingness 

to transfer control or management of its land to another entity should someone wish to open up 

this resource for recreational use, as public access to the reservoir property is currently restricted 

under DCR policy. 
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EPA Response: 
EPA appreciates the offer to provide access. EPA expects to ask DCR to sign a written access 

agreement so as to allow EPA and others to enter DCR's property to perform the remedy. The 

second comment regarding transfer of control/management is not a comment related to the 

cleanup of the Sudbury River. That being said, we have no objection to recreational uses of the 

river (apart from the consumption offish in areas subject to a fish advisory) that do not interfere 

with implementation of the selected remedy. 



Comment #26: 

A number of comments focused on the design of the proposed thin-layer cap. Questions raised 

included whether enhancements were needed to ensure successfiil repopulation by benthic 

organisms (e.g., the U.S. Fish and Wildlife Service submitted a comment suggesting a four-inch 

"habitat layer" be incorporated into the cap); whether a thicker layer of sand might be more 

resistant to breeding habits of certain fin fish or other organisms; and whether the cap should be 

designed with certain additives or "amendments" to increase performance and/or stability. 

USFWS also suggested that any planned restoration of staging areas be done with bioengineering 

materials rather than stone (rip-rap) armoring wherever possible. 



EPA Response: 

In light of these comments, EPA will evaluate a number of features of the thin layer cap during 

the remedial design phase. These features include: 



•	 The specific makeup and characteristics of the thin-layer cap materials (e.g., grain size, 
density). 


•	 The need for a "habitat layer" as part of the thin-layer cap to help promote re-colonization 
of benthic organisms. 


•	 Other materials which, if added to sand, might help sequester mercury. 
•	 Additional evaluation of areas that may be subject to scouring. They may therefore 


require a more stable, erosion-resistant material in the thin layer to ensure long-term 
performance. 


Sediment stability testing may also be performed (among other hydrological measurements 
described in the draft Monitoring Plan) during the remedial design phase. The selected remedy 
may include the limited use of other materials and could involve very limited excavation of 
certain areas if needed to ensure the long-term performance and protectiveness of the remedy or 
to preserve/restore benthic, aquatic, or littoral habitat. See Section L of the ROD for more 
detailed information. EPA expects to use standard practices to restore any staging and shore 
areas disturbed as part of the cleanup. 


Comment #27: 
A number of comments focused on the impacts of the proposed remedy on aquatic plants and/or 
vegetation on the edges of Reservoir No. 2. Commenters asked whether the proposed plan 
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would kill this vegetation and whether dead vegetation would create a risk if it were deposited on 

the cap or the floodplain, or transported downstream. 



EPA Response: 

The slopes of Reservoir No. 2 are relatively steep around the majority of the Reservoir and are 

armored with stone. As a result there is a limited amount of vegetation along the edges. Where 

sand is placed along the edges of the reservoir there will likely be a temporary loss in vegetation, 

however new vegetation will emerge within a short time. Due to the relatively low flow rate of 

the reservoir (generally less than 1 ft/second), transport of vegetation downstream is not likely. 

EPA believes that any dead vegetation transported to the thin sand layer, floodplain or 

downstream would not be problematic. This vegetation would not contain any significant amount 

of mercury. 



Comment #28: 

Several commenters raised questions about the potential impacts of the proposed remedy on 

flood storage capacity within Reservoir 2 (where EPA plans to add a thin sand layer to part of the 

river bottom) and whether the proposed remedy would exacerbate flooding problems in the area. 



EPA Response: 

EPA has determined that there will be no loss of flood storage capacity in Reservoir No. 2. If the 

thin sand layer were to cause the water level in the reservoir to rise permanently, this would 

indicate a loss of flood storage. But this is not the case, because even in non-flood conditions, 

water spills over the dam at the bottom of the reservoir. The thin sand layer will send additional 

volumes of water over the dam at the time the sand is deposited, as reservoir water is effectively 

replaced by an equal volume of sand. But this effect will be momentary; once this displaced 

water is discharged over the dam, the reservoir will retum to the same surface water level it had 

before, and there will thus be no loss of flood storage capacity in the land around the reservoir. 



Comment #29: 

Several questions were raised regarding the Reservoir No. 2 dam and the impacts on the remedy 

if floodgates were opened and potential impacts of fiiture dam removal or dam failure on the 

proposed remedy. 



EPA Response: 

EPA will coordinate as needed with the state Department of Conservation and Recreation and/or 

other state and local authorities to ensure necessary upkeep of the Framingham Reservoir No. 2 

dam on the river, to the extent necessary to maintain the thin sand layer and to maintain other 

relevant hydrological conditions. The dam is classified as a high hazard dam, indicating,that the 

absence or removal of such a dam would result in significant loss of property. It is therefore 

highly unlikely that the dam would be purposely removed. 
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Comment #30: 
One comment regarding the persistence of contamination within the floodplain areas of the Great 
Meadows National Wildlife Refiige (Reach 8) inquired whether removal of dams downstream (in 
Billerica) could serve to change the mercury methylation potential in Reach 8. 


EPA Response: 
Although EPA has not studied the question specifically, EPA believes that the removal of 
downstream dams could affect the present-day features of GMNWR. The commenter's 
supposition is therefore correct, but this would result not only in the elimination of a high
methylating area, but also in the elimination of the wetland environment that comprises a 
national wildlife refiige. Given the intrinsic and substantial natural resource value of the refiige 
and given the marginal risk present in Reach 8, EPA does not consider downstream dam removal 
an appropriate remedy for Reach 8 or any other reach. 


Comment #31: 
A number of commenters asked for information on thin-layer capping performance and stability 
over time and asked about case studies and long-term performance data from other sites. A 
number of questions were raised about the long-term stability of the proposed sand layer over 
time, especially during storm events. 


EPA Response: 
Case studies on thin-layer capping 
Additional sites where a thin sand layer or similar "enhanced natural recovery" have been 
implemented include: Wyckoff/Eagle Harbor Site, Ketchikan Pulp Co. Site, Bremerton Naval 
Complex Site, Saguenay Fjord Site (Canada), and Whatcom Waterway Site. Each of these sites 
has employed enhanced natural recovery as an element of the cleanup at these sites. Because no 
two sites have identical conditions, it is difficult to compare one site to the other in terms of 
performance, but generally the thin sand layer has shown some success. 


Sediment Stability During Storms 
EPA did consider sediment stability in various reports used to develop the FS. Specifically, 
historical flood data was included in a study of critical shear stress and sediment stability within 
the reservoirs in 2001. This study evaluated sediment migration due to storms of the following 
frequency: 3-, 14-, 100- and 1,000- year floods. Measurements made indicated that there was 
negligible movement attributable to the 3- and 14- year flood and some movement of sediment 
during the 100- year storm — particular in locations near constrictions, or which were narrow and 
shallow (such at the uppermost reaches of Reservoir 2). As one could predict the 1,000 years 
storm resulted in significant re-suspension and migration. 


In 2010, the U.S. Geological Survey measured the flow velocity associated with the most recent 
100-year storm. It was concluded that generally the majority of the reservoir (including the 
portion subject to thin layer capping) had flow of less than 1 ft/second. As described in the 
ROD, additional studies relative to flow velocity and/or sediment stability may be collected in 
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support of the Remedial Design. In certain limited areas (such as under and downstream of 

Fountain Street) it may be necessary to make this area more resistant to erosion. However, 

erosion of the sand cap in the majority of the area proposed for thin layer capping is not 

anticipated. 



Comment #32: 

Some commenters suggested that EPA evaluate innovative freatment technologies for dealing 

with sediment contamination, citing specific examples from elsewhere in the country. 



EPA Response: 

EPA encourages the evaluation and use, where appropriate, of innovative technologies. During 

the initial screening evaluation, a wide variety of remedial altematives, including innovative 

technologies, were considered. These included, among others, phytoremediation, chemical 

immobilization and electrochemical oxidation. While most of these technologies were 

eliminated based on the initial screening evaluation, electrochemical oxidation was retained and 

carried through to the FS. In the FS it was eliminated based on reliability of this technology and 

the limited number of contractors/vendors familiar with this technology. 



Comment #33: 

One commenter questioned EPA's determination that dredging altematives evaluated in the 

Feasibility Study did not achieve cleanup levels more quickly than the enhanced natural recovery 

or capping altematives. This commenter expressed a belief that dredging should reap more 

benefits more quickly than other options. 



EPA Response: 

All active remediation altematives considered in the Feasibility Study, including the selected 

remedy and all the dredging altematives, are expected to achieve cleanup levels (0.48 ppm 

inercury in fish tissue) in all reaches except Reach 8. Each of the altematives is expected to 

achieve this reduction relatively soon after completion of the active remediation measures (e.g., 

deposition of the thin sand layer, or completion of the dredging). It is trae that, in certain 

reaches, the dredging altematives would be expected to achieve marginally greater reductions in 

fish contamination - i.e., they are expected to get fiirther below the 0.48 ppm cleanup level than 

the selected remedy and to theoretically provide more reliable protection in the long term than 

the selected remedy. However, given the protectiveness of the selective remedy and the fact that 

the risk in the river under baseline conditions is only marginally above acceptable levels to begin 

with, EPA believes this advantage of the dredging altemative is not worth the additional cost. 

The dredging altematives were estimated to cost anywhere from $59.7 million to $213 million, 

versus $8.5 million for the selected remedy. 



Comment #34: 

One commenter suggested that cost should not be a consideration in making this remedy decision 

and that dredging is the only viable option, no matter what it costs. 
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EPA Response: 
The National Contingency Plan (40 CFR Part 300) requires EPA to consider cost as one of the 

"primary balancing criteria" used to evaluate remedial altematives. 



Comment #35: 

Several commenters raised other planned or ongoing dredging projects at other sites (including 

U.S. Army Natick Labs Lake Cochituate dredging in Natick, MA and General Electric's Hudson 
River dredging in New York) as a basis for preferring sediment removal over EPA's proposed 
remedy. Other commenters noted that these examples often focus on polychlorinated biphenyls 
and not mercury and, thus, may not be analogous. 


EPA Response: 

EPA believes the river is different from Lake Cochituate and the Hudson River site in several 

respects, over and above the fact that both of those sites are contaminated by PCBs instead of 

mercury. First, therisk- attributable to mercury contamination in the Sudbury River is at 

unacceptable levels, but only marginally so, and based on conservative exposure assumptions. 

Given this marginal risk, reliability is not as great a concem at this Site as it is at other sites. 

Second, at this Site there is an altemative to dredging that appears to be effective at reducing fish 

contamination to acceptable levels in most of the river at a much lower cost. For more 

iiiformation on EPA's reasons for preferring the selected remedy to the dredging remedies, see 

sections K and M of the main body of the ROD. 



Comment #36: 

One commenter laid out a conceptual plan for how Reservoirs #1 and #2 could be drained and 

dredged. 



EPA Response: 

EPA appreciates the commenter's thoughts and input, but believes that the selected remedy is the 

appropriate cleanup approach for this Site, for all the reasons cited above and in Sections K and 

M of the ROD. See also the response to Comment #3 above. 



Comment #37: 

One comment (on behalf of the Wayland Conservation Commission) noted the need for any 

action to comply with state wetiand protection regulations, noting that sediment removal 

altematives could be more disruptive than less intrasive remedies. This comment also raised a 

question regarding jurisdiction of local commissions over the cleanup. 



EPA Response: 

EPA believes the selected remedy complies with state wetland regulations.; fiirther details are in 

Section K.l of the ROD. Although local commissions do not have jurisdiction over the cleanup, 

see 42 U.S.C. § 9621(e), EPA expects to coordinate the implementation of the selected remedy 
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with municipalities that may be affected by remedial activities in the Sudbury River. 



Comment #38: 

Comments on behalf of the MefroWest Regional Collaborative and the Town of Framingham 

suggested that EPA revisit the issue on the applicability of the National Recommended Water 

Quality Criteria (NRWQC) for mercury in the fiiture if local background concentrations decline 

to levels below those criteria. The SuAsCo Watershed Community Council also endorsed and 

supported these comments prepared by a consultant for the MefroWest Regional Collaborative. 



EPA Response: 

As discussed in the main body of the ROD, if EPA determines at any point over the course of the 

remedy that the relevant background concenfrations of methylmercury in fish tissue have 

declined below the NRWQC for methylmercury, or that achieving the NRWQC is practical in all 

or part of the river, then EPA may elect to continue remedial actions until such time as the 

NRWQC is achieved in all or part of 0U4. 



Comment #39: 

Comments on behalf of the MefroWest Regional Collaborative and the Town of Framingham 

questioned the level of uncertainty in the computer model and requested more detailed 

information on predicted and observed fish tissue concentrations. These commenters also 

requested that EPA provide more information on other lines of evidence supporting EPA's 

evaluation of altematives. The SuAsCo Watershed Community Council also endorsed and 

supported these comments. 



EPA Response: 

EPA is aware of the model uncertainties and have detailed them in the various volumes of the 

computer model report (Attachment C of the FS) and in the ROD. Notwithstanding this 

uncertainty, EPA believes it is appropriate to rely on the model to evaluate the relative 

effectiveness of different remedial altematives. This is for several reasons: the model is based 

on (and was calibrated using) a significant amount of empirical data; the model was able to 

predict observed dissolved methylmercury concentrations with reasonable accuracy; assumptions 

used in the model all err on the side of protecting human health, consistent with basic CERCLA 

principles; and finally there is no other practical method to evaluate the effects of different 

remedial altematives. For further details on the model, including more detailed information on 

the model's predictions about fish tissue concentrations, see section E.5 of the main body of the 

ROD. 



Second, there are other lines of evidence supporting EPA's selected remedy, primarily in the 

form of a review of other sites where thin layer capping has been effective. See the response to 

comment #31 for a summary of this review. 
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Comment #40: 

Several commenters suggested that EPA's remedy decision-making include provisions for 

"adaptive management" to adapt the cleanup plan to evolving conditions, new information, and 

lessons leamed as work progresses. 



EPA Response: 

In crafting the selected remedy, EPA has incorporated "adaptive management" principles into 

the ROD. For example, as described in section L.2 of the main body of the ROD, EPA 

contemplates various "pre-design" studies. These studies will inform the Remedial Design as to 

certain features of the thin layer cap and sediment stability measures, rather than attempt to 

determine these features and measures in advance. More generally, EPA is aware that plans to 

implement the selected remedy may evolve somewhat as a result of the pre-design studies and 

potentially also during the constraction phase, and has tried to allow for this possibility in the 

ROD. 



Comment #41: 

Numerous commenters expressed support for a robust, extensive, and long-term monitoring 

program, asking for more monitoring of sediment, surface water, and biota than was laid out in 

the Feasibility Study. 



EPA Response: 

EPA's monitoring plan is described in Section L.2 of the main body of the ROD, but the details 

(including the frequency of sampling) will be determined during remedial design. EPA expects 

to consult with the Massachusetts Department of Public Health, members of EPA's National 

Contaminated Sediments Technical Advisory Group (CSTAG), and/or other technical experts to 

design the Final Monitoring Plan. EPA will take under advisement the request for additional 

monitoring over and above that contemplated in the draft monitoring plan. 



Comment #42: 

Several commenters requested that additional technical information be included in the Feasibility 

Study and that some of the information presented in the Feasibility Study be modified. 



EPA Response: 

The Feasibility Study was written in accordance with EPA guidance and contained sufficient 

information and supporting data to support the remedial altematives as outlined in this Record of 

Decision. The role of the FS is to collect sufficient information on each cleanup approach so that 

a fair comparison of the altematives can be developed. EPA believes this FS fiilly and 

adequately summarized approximately 20 years of data collected from the river and other 

information regarding remedial altematives, and that this data and other information were 

adequate to fairly evaluate and compare the different remedial altematives in the FS. Even if 

certain data and information were not explicitly referenced in the FS, all data collected, 

comments submitted on the FS and other information that were considered or relied upon by 
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EPA are included as part of the Administrative Record for the Site. Additional information will 

be collected as part of during pre-design studies and incorporated, as appropriate, into the design 

documents that follow and these design documents will be made available to the public when 

completed. 



Comment #43: 

One commenter suggested that, instead of implementing the preferred altemative, EPA dedicate 

that proposed fimding to programs to discourage consumption offish from the river, including 

programs to purchase fish from anglers and/or payments to people to purchase fish from other 

sources. 



EPA Response: 

EPA intends to conduct periodic public outreach to discourage fish consumption. However, 

EPA believes it is more effective in the long-term to reduce the concentration of mercury in 

resident fish than to offer to purchase locally-caught fish. 



Comment #44: 

One commenter suggested that EPA look to remedy local problems of urban runoff and sediment 

loading from developed areas adjacent to the river and incorporate such efforts into the Selected 

Remedy. 



EPA Response: 

Urban ranoff is considered a background source of contamination that is beyond the purview of a 

Superfund cleanup. The reasons EPA does not address background sources of contamination 

include cost-effectiveness, technical practicability, and the potential for recontamination of 

remediated areas by surrounding areas. See EPA's policy statement, "Role of Background in the 

CERCLA Cleanup Program," April 26, 2002, available at 

http://www.epa.gov/oswer/riskassessment/pdf/role.pdf In any event, EPA believes that the 

selected remedy, though it does not include any component specifically addressed to urban 

runoff, should be able to reduce the risks in the river notwithstanding the possible degradation 

associated with urban ranoff. 



Comment #45: 

Some commenters, including the Town of Framingham, raised environmental justice concems 

and noted that many of those who fish and eat fish from the river may not speak or read English. 

These commenters stressed the importance of fiiture outreach targeting non-English-speaking 

populations to educate them on the dangers of eating contaminated fish. Suggestions were made 

for pictograms to be used on waming signs as well as the need for outreach material written in 

Spanish, Portuguese, Vietnamese, Cambodian, Chinese, and Russian. 



EPA Response: 

While the Sudbury River does not flow through an Environmental Justice area as defined by 
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EPA guidance, EPA agrees that many of the more-intensive users of the river (i.e., those 
potentially eating the most fish caught from the river) are likely from minority and lower-income 
groups. EPA will take steps to ensure that all outreach materials give special consideration to 
these groups. This will likely include continued posting of signs in multiple languages as well 
as pictograms. EPA may also prepare outreach materials, such as public service announcements 
and intemet postings, targeted to these specific groups. 


Comment #46: 
The MefroWest Regional Collaborative noted the need for a more robust program of institutional 
controls (in addition to sign posting), particularly multilingual public outreach and education 
programs. MefroWest noted its recent "Fishing for Health" campaign (which includes radio and 
print advertising, flyers, posters, and other outreach in English, Spanish, and Portuguese) and 
suggested that EPA and the Massachusetts Department of Public Health consider continuation of 
this program in the fiiture. The SuAsCo Watershed Community Council also endorsed and 
supported these comments and added that this campaign should also be expanded to include 
Cambodian, Vietnamese, and Russian communities. 


EPA Response: 
As part of the selected remedy, EPA expects that signs will be posted to adequately to inform 
anglers of risks from consumption offish from the river. EPA understands that many of the 
more-intensive users of the river (i.e., those potentially eating the most fish caught from the 
river) are likely from minority and lower-income groups. EPA will take exfra steps to ensure 
that any outreach activity is also targeted specifically to these groups. This will likely include 
continued posting of signs using pictograms and in multiple languages, such as English, Spanish, 
Portuguese, Cambodian, Russian, and Vietnamese. EPA may also prepare oufreach materials, 
such as public service announcements and intemet postings targeted to these specific groups. 
EPA applauds MefroWest's community-based outreach efforts and may seek to model EPA's 
outreach effort on Metro West's program. 


Comment #47: 
The Town of Framingham suggested that studies be done to examine the neurological effects that 
mercury contaminated Sudbury River fish may have had on those who consume them, also 
suggesting that a study should examine whether there is any correlation between childhood fish 
consumption and school performance. 


EPA Response: 
Epidemiological studies such as those suggested by the commenter are outside the scope of 
EPA's mission under the Superfiind program. This comment and request have been referred to 
the U.S. Agency for Toxic Substances and Disease Registry and the Massachusetts Department 
of Public Health for their consideration 
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Figure E-2 Transformation of IMercury in Air, Water, and Sediment 
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Figure E-8 



2003 - 2005 Sediment Total Hg 

Nyanza Chemical Waste Dump Superfund Site 



Operable Unit 4 - Sudbury River 

Ashland, Massachusetts 
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Notes: 
mg/kg = milligrams per kilogram 
Hg = mercury 
MeHg = methylmercury 
Max = maximum detection 
Data adopted from: the Supplemental Baseline and Ecological Risk Assessment (Nobis, 2008) 
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Figure E-8 

2003 - 2005 Sediment MeHg 



Nyanza Chemical Waste Dump Superfund Site 

Operable Unit 4 - Sudbury River 



Ashland, Massachusetts 
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Notes: 
mg/kg = milligrams per kilogram 
Hg = mercury 
MeHg = methylmercury 
Max = maximum detection 
Data adopted from: the Supplemental Baseline and Ecological Risk Assessment (Nobis, 2008) 


Page 2 of2 







Figure E-9 

2003 - 2005 Surface Water Total Hg 



Nyanza Chemical Waste Dump Superfund Site 

Operable Unit 4 - Sudbury River 



Ashland, Massachusetts 



45 

40 



35 



30 



^ 25 

20 
^ 
15 


k
?> 


10 
5 



0 



> .-'V ,c5> ej> j ^ cj> j ^ ^^ j > j > x> 4̂ ^̂  
•	 <^ ' ^ < ^ ^ ^ ^ <i?' <i?' ^ ^ ' 


<^"	 ^c ^ ' 


<r 
Sudbury River Reach ^ 


• Max Total Hg 


'MedianTotal Hg 


Notes: 
Results are unfiltered 
ng/L = nanograms per liter 
Hg = mercury 
Max = maximum detection 
Data adopted from: the Supplemental Baseline and Ecological Risk Assessment (Nobis, 2008); and, 
the Report Summarizing Data Collected for the Nyanza Mercury Modeling Effort (TechLaw, 2009). 


1.	 No data was available for Reach 6 during 2003-2005; only one sample was collected from Reach 9 and non-
detect results were obtained for all samples collected from Reaches 9 and 10 per laboratory methodology. 
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Figure E-9 

2003 - 2005 Surface Water MeHg 



Nyanza Chemical Waste Dump Superfund Site 

Operable Unit 4 - Sudbury River 



Ashland, Massachusetts 
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Notes: 
Results are unfiltered 
ng/L = nanograms per liter 
MeHg = methylmercury 
Max = maximum detection 
Data adopted from: the Supplemental Baseline and Ecological Risk Assessment (Nobis, 2008); and, 
the Report Summarizing Data Collected for the Nyanza Mercury Modeling Effort (TechLaw, 2009). 


1.	 No data was available for Reach 6 during 2003-2005; only one sample was collected from Reach 9 and non-
detect results were obtained for all samples collected from Reaches 9 and 10 per laboratory methodology. 
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Figure E-12 Reach 3 - 2007/2008 Surface Water Data 


Reach 3 - Total Hg in Surface Water (Filtered, 2007-2008) Reach 3 - MeHg in Surface Water (Filtered, 2007-2008) 


S3-SW3 


Reach 3 - Total Hg in Surface Water (Unfiltered, 2007-2008) 


S3-SW3 
S3-SW1 







Figure E-13 

2003 - 2005 Fish Tissue Total Hg 



Nyanza Chemical Waste Dump Superfund Site 

Operable Unit 4 - Sudbury River 



Ashland, Massachusetts 



Notes: 
mg/kg = milligrams per kilogram 
Hg = mercury 
BH = bullhead 
YP = yellow perch 
LMB = large mouth bass 
Data adopted from the Supplemental Human Health Risk Assessment (Avatar, 2006) 
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Figure E-13 

2003 - 2005 Fish Tissue MeHg 



Nyanza Chemical Waste Dump Superfund Site 

Operable Unit 4 - Sudbury River 



Ashland, Massachusetts 



Notes: 
mg/kg = milligrams per kilogram 
MeHg = methylmercury 
BH = bullhead 
YP = yellow perch 
LMB = large mouth bass 
Data adopted from the Supplemental Human Health Risk Assessment (Avatar, 2006) 
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Figure E-14 Comparison of Predicted versus Observed (Filtered MeHg) for each Sampling Location for Final Model Design and 

Output: Annual Means and Standard Deviations 
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Figure E-15 Comparison of Predicted versus Observed (Unfiltered MeHg) for each Sampling Location for Final Model Design and 

Output: Annual Means and Standard Deviations 
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Figure J-1 
Remedial Alternatives Summary 


Nyanza Chemical Waste Dump Superfund Site 
Operable Unit 4 - Sudbury River 


Ashland, Massachusetts 


Alternatives Remedial Action 2 3 4 6 


Alternative 1 No Action NA NA NA NA 


Alternative 2 Limited Action (LA) LA LA LA LA 


Alternative 3A Monitored Natural Recovery (MNR)' MNR MNR MNR MNR 


Alternative 3B Enhanced Natural Recovery MNR Thin Layer 
Placement 


MNR MNR 


Alternative 3C Enhanced Natural Recovery MNR Thin Layer 
Placement 


Thin Layer 
Placement 


Thin Layer 
Placement 


Alternative 4A 


Alternative 4B 


In Situ Containment of Reach 3 Sediment 
Where Hg > 2 mg/kg 


[n Situ Containment of Reaches 3, 4, and 6 Sediment 
Where Hg > 2 mg/kg 


MNR 


MNR 


Capping 


Capping 


MNR 


Capping 
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Capping 


Alternative 5B 
Sediment Removal within Reach 3 Where Hg > 10 
mg/kg and In Situ Containment in Reaches 3, 4, and 
6 Where Hg > 2 mg/kg in Sediment 


MNR 
Partial 


Removal/ 
Capping 


Capping Capping 


Alernatlve 5A 
Sediment Removal in Reach 3 
Where Hg> 10 mg/kg 


MNR 
Partial 


Removal 
MNR MNR 


Alternative 5C 
Sediment Removal in Reach 3 
Where Hg > 2 mg/kg 


MNR Removal MNR MNR 


Alternative 5D 
Sediment Removal in Reaches 3, 4, and 6 
Where Hg > 2 mg/kg 


MNR Removal Removal Removal 


Notes: 


Hg = total mercury 
MeHg = methylmercury 
mg/kg = milligrams per kilogram 
MNR = Monitored Natural Recovery 
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Appendix B 



Tables 
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Table G-1: Summary of the receptor groups and measurement end points evaluated in the BERA by Sudbury River reach | 
Receptor Group measuremertt endpoint H2 R3 K4 R5 KB K/ K/(HP) KB K9 H1U 1 


BENTHIC INVERTEBRATES 
generic compare [Hg] in sediment to benchmarks • 
mayfly test sediment toxicity + bioaccumulation test 
freshwater mussel test in-situ toxicity + bioaccumulation test • 
crayfish compare [Hgj in crayfish to CBRs 
FISH 
generic compare [Hg] in surface water to benchmarks . 
sunfish compare [Hg] in fish to CBRs • 
bullhead _ compare [Hgj in fish to CBRs . 
yellow perch compare [Hg] in fish to CBRs •
largemouth bass compare [Hg] in fish to CBRs 
BIRDS 
tree swallow compare estimated daily dose of Hg to TRVs • 


compare [Hg] in eggs to CBRs 
compare [Hg] in nestling blood to CBRs 
compare [Hgj in nestling feathers to CBRs 
compare [Hg] in adult blood to CBRs 
compare [Hgjin adult feathers to CBRs 


marsh birds' compare [Hg] in eggs to CBRs 
compare [Hgj in adult blood to CBRs 
compare [Hg]in adult feathers to CBRs 


redwing blackbird compare [Hgj in adult blood to CBRs 
wood duck compare [Hg] in eggs to CBRs 


compare [Hgj in adult blood to CBRs 
compare [Hgjin adult feathers to CBRs 


hooded merganser compare [Hg] in eggs to CBRs 
compare [Hgj in adult blood to CBRs 
compare [Hg] in adult feathers to CBRs 


great blue heron compare estimated daily dose of Hg to TRVs 
belted kingfisher compare estimated daily dose of Hg to TRVs 


compare [Hg] in eggs to CBRs 
compare [Hg] in nestling blood to CBRs 
compare [Hgj in nestling feathers to CBRs 
compare [Hgj in adult blood to CBRs 
compare [Hgjin adult feathers to CBRs 


MAMMALS 
mink compare estimated daily dose of Hg to TRVs . 


compare [Hg] in adult blood to CBRs 
compare [Hgj in adult fur to CBRs 


CBR = critical body residue; HP = Heard Pond; R = reach; TRV = toxicity reference value 


• 



,;,.,: 


• 


• 
• 


• ̂ ''-":= ' --^ 'v 
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• 
* • 


• . 


, . 


• 


• 


_ J _ , _ _ 


. .
• 


note: a measurement endpoint may not have been evaluated in a particular reach for one of the following reasons: (a) a receptor was absent from a reach (e.g., marsi h birds in R3); ^  ) sampling was performed 


but no samples could be collected (e.g., crayfish in RIO); (c) no sample was collected (e.g., surface water in R9); or (d) a test was not performed (e.g., in-situ mussel exposure in R8) 


marsh bird species consist of one or more of the following: eastern kingbird, song sparrow, swamp sparrow, vwter thrush, yellow throat, yellow warbler, 


j shaded' blocks 'identify rinegsurBme^^^^^ suriimarized in̂ '̂ŝ ^̂  *^,^..^9.P...- "''..„„.] 







Table G-2: Common wildlife species associated with the Sudbury River 


Seasonai Presence 

Common Name Scientific Name W 1 Sp 1 Su F 1 



BIRDS 


Blue-winged teal Anas discors X X X 



American black duck Anasrubripes • X X X 



Mallard Anas platyrhynchos X X X X 



Wood duck Aix sponsa X X X 



Ring-necked duck Aythya cottarls X X 



Common merganser Mergus merganser X X 



American bittern. Botaurus lentiginosus X X X 



Great blue heron Ardea herodias X X X 



Black-crowned night heron Nycticorax nycticorax X X X 



Green-backed heron Butorides striatus X X X 



Killdeer Charadrius vociferus X X X 



Osprey Pandion haliaetus X X X 



Red-tailed hawk Buteo jamaicensis X X X X 



Northern harrier Circus cyaneus X X X X 



American kestrel Faico sparverius X X X X 



Belted kingfisher Ceryle alcyon X X X X 



Downy woodpecker Picoides pubescens X X X X 



Eastern kingbird Tyrannus tyrannus X X X 



Barn swallow Hirundo rustica X X X 



Tree swallow Tachycineta bicolor X X X 



Tufted titmouse Parus bicolor X X X X 



Black-capped chickadee Parus atricapillus X X X X 



White-breasted nuthatch Sitta carolinensis X X X X 



Gray catbird Dumetella carolnensis X X X X 



Marsh wren Clstothorus palustris X X X 








Table G-2: Common wildlife species associated with the Sudbury River 


Seasonal Presence | 
Common Name Scientific Name W Sp Su F 



Yellow warbler Dendroica petechia X X X 



Common yellowthroat Geothylpis trichas X X 


MAMMALS 



X 



Red-winged blackbird Agelaius phoeniceus X X X 



Common grackle Quiscalus quiscula X X X X 



Song sparrow Melospiza melodia X X X X 



Virginia opossum Didelphis virginiana X X X X 



Raccoon Procyon lotor X X X X 



Long-tailed weasel Mustela frenata X X X X 



Mink Mustela vison X X X X 



River otter ~ Lutra canadensis X X X X 



Striped skunk Mephitis mephitis X X X X 



Masked shrew Sorex cinereus X X X X 



Water shrew Sorex palustris X X X X 



Short-tailed shrew Blarina brevicauda X X X X 



Little brown myotis Myotis lucifugus X X X 



Eastern pipistrelle Pipistrellus subflavus X X X 



Beaver Castor canadenis X X X X 



Southern bog lemming Synaptomys cooperi X X X X 



Meadow vole Microtus pennsylvanicus X X X X 



Eastern cottontail Sylvilagus floridanus X X X X 



New England cottontail Sylvilagus transitionalis X X X X 



Eastem chipmunk Tamias striatus X X X X 



White-tailed deer Odocoileus virginianus X X X X 



REPTILES AND AMPHIBIANS 



Northern dusky salamander Desmognathus fuscus X X X 



Northern two-lined salamander . Eurycea bislineata X X 

^ 







Table G-2: Common wildlife species associated with the Sudbury River 


Common Name 


Red-spotted newt 


Eastem pointed turtle 


Spotted turtle 


Blanding's turtle 


Common snapping turtle 


Stinkpot 


Bullfrog 


Northern leopard frog 


Eastern American toad 


Northern spring peeper 


Green frog 


Wood frog 


Pickerel frog 


Eastern garter snake 


Eastern milk snake 


Northern water snake 


Eastem smooth green snake 


Northern ringneck snake 


Northern brown snake 


source: Table 2.3 in the final SBERA report 
W = Winter; Sp = Spring; Su = Summer; F = Fall 


Scientific Name 


Notophthalmus viridescens 


Chrysmys picta 


Clemmys guttata 


Emydoidea blandingi 


Chelydra serpentine 


Stemothacrus odoratus 


Rana catesbeiana 


Rana pipiens 


Bufo americanus 


Hula cnicifer 


Rana clamitans 


Rana sylvatica 


Rana palustris 


Thamnophis s. sirtalis 


Tampropeltis treangulum 


Nerodia sipedon 


Opheodrys vemalis 


Diadophis punctatus 


Storeria dekayi 


Note: All reptiles and amphibians listed are winter hibernators and are not considered active during the winter months. 


Seasonal Presence 

W Sp Su F 



X X X 



X X X 



X X X 



X X X 



X X X 



X X 



X X 



X X 



X X 



X X 



X X 



X X 



X X 



X X 



X X X 



X X X 



X X X 



X X X 



X X X 








Table G-3: Common aquatic species associated with the Sudbury River | 


Common Name 


American eel 


Brook trout 


Brown trout 


Rainbow trout 


Chain pickerel 


Redfin pickerel 


Carp 


Fallfish 


Golden shiner 


Common shiner 


Bridle shiner 


White sucker 


Lake chubsucker 


Brown bullhead 


Yellow bullhead 


White perch 


Largemouth bass 


Smallmouth bass 


Pumpkinseed 


Redbreast sunfish 


Bluegill 


Banded sunfish 


Black crappie 


Yellow perch 


Tessellated darter 


Fish 


Scientific Name 


Anguilla rostrata 


Salvelinus fontinalis 


Salmo trutta 


Oncorhynchus mykiss 


Esox niger 


Esox americanus americanus 


Cyprlnus carpio 


Semotilus corporalis 


Notemigonus crysoleucas 


Notropis comutus 


Notropis bifrenatus 


Catostomus commersoni 


Erimyzon sucetta 


Ameuirus nebulosus 


Ameuirus natalis 


Morone amehcana 


Micropterus salmoides 


Micropterus dolomieui 


Lepomis gibbosus 


Lepomis auritus 


Lepomis macrochirus 


Enneacanthus obesus 


Pomoxis nigromaculatus 


Perca flavescens 


Etheostoma olmstedi 


Source: Table 2.4 in the final SBERA report 


Invertebrates | 


Common Name Scientific Name 


Crayfish 


Stonefiies 


Backswimmers 


Water boatmen 


Giant water bugs 


Water striders 


Whirligig beetles 


Orconectes spp. 


Plecoptera 


Notonecta undulata 


Corixa spp. 


Belostoma spp. 


Gerris remigis 


Dineutus spp: Gyrinus 
spp. 


Dragonflies 


Common Name 


Green darner 


Cherry-faced meadowhawk 


Twelve-spotted skimmer 


Whitetail 


Scientific Name 


Anax Junius 


Sympetrum internum 


Libellula pulchella 


Plathemis lydia 


Damselflies 



Common Name Scientific Name 



Ebony jewel wing 


Violet dancer 


Stream bluet 


Eastern fori<tail 


Calopteryx maculata 


Argia fumipennis 


Enallagma exulans 


Ischnura verticalis 







Table G-4: Presence of T&E species, and species of special concern, in the Sudbury River 


Reach Potentially Inhabiting 
State 


Common Name Scientific Name Status 1 7 8 9 10 


VERTEBRATES 


Amphibians 


Blue-spotted salamander Ambystoma laterale SC V V V V 


Reptiles 


Blanding's turtle 


Eastern box turtle 


Emydoidea blandingii 


Terrapene Carolina 


T 


SC V 
V 1


1 
Birds 


American bittern Botaurus lentiginosus E V V 1 
Common moorhen Gallinula chloropus SC V V 


Least bittern Ixobrychus exilis E V V 


Pied-billed grebe Podilymbus podiceps E V 


INVERTEBRATES 


Butterflies 


Hessel's hairstreak Callophrys hesseli SC V 


Dragonflies 


Umber shadowdragon Neurocordulia obsoleta SC V 


Clubtail dragonfly Stylurus spiniceps T V 


PLANTS 


River Bulrush Bolboschoenus fluviatilis SC V V 


Long's Bulrush Scirpus longii T V 


Britton's Violet Viola brittoniana T V 
Source: Table 2.5 in the final SBERA report 

E-"Endangered" species are native species which are in danger of extinction throughout all or part of their range, or which are in danger of expiration from Massachusetts. 

SC-"Special Concern" species are native species which have been documented to have suffered a decline that could threaten the species if allowed to continue unchecked, or which 

occurin such small numbers or with such restricted distribution or specialized habitat requirements that could easily become threatened within Massachusetts. 

T-"Threatened" species are native species which are likely to become endangered in the foreseeable future, or which are declining or rare. 








Table G-5:
Maximum Arithmetic 
Detected Mean 


Concentration Concentration 
Chemical (mg/kg, DW) (mg/kg, DW) 
Reach 2


Total Mercury 
Reach 3 


Total Mercury 
Reach 3 - Focus Area 


Total Mercury 
Reach 4 


Total Mercury 
Reach 8 


Total Mercury 
Reach 9 


Total Mercury 
Reach 1 


Total Mercury 
Charles River 


Total Mercury 

Sudbury Reservoir 



Total Mercury 



9.65 


44.9 


8.96 


15.6 


1.19 


1.90 


3.15 


0.341 


0.402 


2.03


15.0


2.74


6.59 


0.473 


1.21 


0.843 


0.237 


0.199


 1


 1


 1


 1


 Exposure point concentrations for sediment 


Data 
Distribution' 


Calculation 
Method' 


 NC NC


95% UCL 
of the 
Mean" 


(mg/kg) 
RME EPC 


(mg/kg, DW) 


1 NC 1 9.65 


CTE EPC 
(mg/kg, DW) 


I 
2.03 


 NC NC 1 NC 1 44.9 15.0 


 NC NC 1 NC 1 8.96 2.74 


NC NC NC 15.6 6.59 


NC NC NC 1.19 0.473 


NC NC NC 1.90 1.21 


NC NC NC 3.15 0.843 


NC NC NC 0.341 0.237 


 NC NC 1 NC 1 0.402 0.199 
Source: Total Mercury from Table 2-6 in the final SBERA report 


CTE = central tendency exposure; DW = dry weight; EPC = exposure point concentration; NC = not calculated; RME = reasonable maximum exposure; UCL = upper confidence limit 



° Based on ProUCL recommendation. 



mg/kg = Milligrams per kilogram. 








Table G-6 Exposure point concentrations for surface water 


Maximum Arithmetic 95% UCL 
Detected M^an of the 


Concentration Concentration Data Calculation Mean' RME EPC CTE EPC 
Chemical (ng/L) (ng/L) Distribution' Method' (ng/L) (ng/L) (ng/L) 


Reach 2 
Total Mercury 41.8 16.6 NC NC NC 41.8 16.6 


Reach 3 1 
Total Mercury 5.89 5.89 NC NC NC 5.89 5.89 1 


Reach 4 1 
Total Mercury 270 2.70 NC NC NC 2.70 2.70 1 


Reach 8 1 
Total Mercury 15.0 9.61 Normal Student's-t UCL 11.052 11.1 9.61 1 


Reach 9 | 
Total Mercury no data available 1 


Reach 1 | 
Total. Mercury 2.26 2.05 Normal Student's-t UCL 2.31 226 2.05 1 


Charles River | 
Total Mercury 2.85 1.87 Normal Student's-t UCL 2.19 2.19 1.87 1 


Sudbury Reservoir I 
Total Mercury no data available 1 


Source: Table 3-5 in the SBERA 


^ Based on ProUCL recommendation. 


ng/L = Nanograms per liter. 


CTE = centra! tendency exposure; EPC = exposure point concentration; NC = not calculated; RME = reasonable maximum exposure; UCL = upper confidence Dmit 







1 Table G-7: Exposure point concentrations for emergent insects	 | 
Maximum Arithmetic 
Detected Mean 


Concentration Concentration 
Chemical (mg/kg, WW) (mg/kg, WW) 
Reach 2 


Total Mercury 0.713 0.166 
Methylmercury NA NA 


Reach 3
Total Mercury 3.24 1.10 
Methylmercury NA NA 


Reach 4
Total Mercury 1.14 0.493 
Methylmercury NA NA 


Reach 8
Total Mercury 0.106 0.054 
Methylmercury NA NA 


Reach 9 
Total Mercury 0.156 0.107 
Methylmercury NA NA 


Reach 1 
Total Mercury 0.246 0.081 
Methylmercury NA NA 


Charles River
Total Mercury 0.044 0.037 
Methylmercury NA NA 


Sudbury Reservoir
Total Mercury 0.049 0.034 


1 Methylmercury NA NA 


Source: Table 3-2 in the final SBERA report 


^ Based on ProUCL recommendation. 


mg/kg = Milligrams per kilogram. 


methyhnercury EPCs are based on 35% of total mercury EPCs. 
CTE = central tendency exposure; EPC = exposure point concentration; NA


Data 

Distribution' 



Lognormal 

NA 



Gamma 

NA 



Normal 

NA 



Normal 

NA 



Normal 

NA 



Non-Parametric 

NA 



Normal 

NA 



Normal 

NA 



Calculation 

Method' 



95% Chebyshev (MVUE) UCL 

NA 



Approximate Gamma UCL 

NA 



Student's-t UCL 

NA 



Student's-t UCL 

NA 



Student's-t UCL 

NA 



95% Chebyshev (Mean, Sd) UCL 

NA 



Student's-t UCL 

NA 



Student's-t UCL 

NA 



95 % UCL 
of the 
Mean' 


(mg/kg) 


0.418 
NA 


1.39 
NA 


0.676 
NA 


0.068 
NA 


0.125 
NA 


0.262 
NA 


0.041 
NA 


0.042 
NA 


RME EPC 
(mg/kg, WW) 


0.418 
0.146 


1.39 
0.485 


0.676 
0.237 


0.068 
0.024 


0.125 
0.044 


0.246 
0.086 


0.041 
0.014 


0.042 
0.015 


CTE EPC 
(mg/kg, WW) 


II 
0.166 
0.058 


| 
1.10 


0.384	 • 
| 


0.493 
0.173 


I 
0.054	 1 
0.019	 1 


1 
0.107 
0.037 


1 
0.081 
0.028 


I 
0.037 
0.013 


| 
0.034	 1 
0.012	 1 


= not available; RME = reasonable maximum exposure; UCL= upper confidence limit; WW = wet weight 







Table G-8: Exposure point concentrations for whole crayfish 
Maximum Arithmetic 95 % UCL 
Detected Mean of the 


Concentration Concentration Data Calculation Mean' RMEEPCs CTE EPCs 
Chemical (mg/kg, WW) (mg/kg, WW) Distribution' Method' (mg/kg, WW) (mg/kg, WW) (mg/kg, WW) 
Reach 2 1 


Total Mercury 0.075 0.046 Non-Parametric Mod-t UCL (Adiusted forskewness) 0.056 0.056 0.046 1 
Reach 3 1 


Total Mercury 0.210 0.055 Non-Parametric Mod-t UCL (Adjusted forskewness) 0.073 0.073 0.055 1 
Reach 4 1 


Total Mercury 0.036 0.023 Normal Student's-t UCL 0.035 0.035 0.023 1 
Reach 8 


Total Mercury no data available 
Reach 9 


Total Mercury no data available 
Reach 1 


Total Mercury 0.047 0.044 NC NC NC 0.047 0.044 1 
Charles River II 


Total Mercury 0.046 0.040 NC NC NC 0.046 0.040 1 
Sudbury Reservoir II 


Total Mercury 0.013 0.010 NC NC NC 0.013 0.010 1 
Source: Table 3-6 in the final SBERA report 


^Based on ProUCL recommendation. 


mg/kg = MiDigrams per kilogram. 


CTE = central tendency exposure; EPC = ejqaosure point concentration; NC = not calculated; RME = reasonable maximum exposure; UCL = upper confidence limit; WW = wet weight 







Table G-9: Exposure point concentrations for size class A (> 5 cm to < 10 cm) whole fish (species combined) | 
Maximum Arithmetic 95% UCL 
Detected Mean of the 


Concentration Concentration Data Calculation Mean' RME EPC CTE EPC 
Chemical (mg/kg, WW) (mg/kg, WW) Distribution' Method" (mg/kg, WW) (mg/kg, WW) (mg/kg, WW) 
Reach 2 j 


Total Mercury 0.265 0.187 Normal Student's-t UCL 0.209 0.209 0.187 
Reach 3 


Total Mercury 0.477 0.219 Non-Parametric Mod-t UCL (Adjusted for skewness) 0.264 0.264 0.219 
Reach 4 


Total Mercury 0.353 0.220 Normal Student's-t UCL 0.257 0.257 0.220 
Reach 8 


Total Mercury 0.303 0.214 Normal Student's-t UCL 0.223 0.223 0.214 
Reach 9 


Total Mercury 0.219 0.172 Normal Student's-t UCL 0.194 0.194 0.172 
Reach 1 


Total Mercury 0.252 0.137 Normal Student's-t UCL 0.162 0.162 0.137 
Charies River 


Total Mercury 0.187 0.145 Normal Student's-t UCL 0.156 0.156 0.145 
Sudbury Reservoir 


Total Mercury 0.058 0.031 Non-Parametric Mod-t UCL (Adjusted for skevwiess) 0.037 1 0.037 0.031 
source: Table 3-7 in the final SBERA report 



^ Based on ProUCL recommendation. 



mg/kg = Milligrams per kilogram. 



CTE = central tendency exposure; EPC = exposure point concentrafion; NC = not calculated; RME = reasonable maximum exposure; UCL = upper confidence limit; WW = wet weight 








Table G-10: Exposure point concentrations for size class B (> 10 cm to < 15 cm) whole fish (species combined) | 
Maximum Arithmetic 95 % UCL 
Detected Mean of the 


Concentration Concentration Data Cakulation Mean' RME EPC CTE EPC 
Chemical (mg/kg, WW) (mg/kg, WW) Distribution' Method' (mg/kg, WW) (mg/kg, WW) (mg/kg, WW) 
Reach 2 | 


Total Mercury 0.363 0.221 Nornial Student's-t UCL 0.250 0.250 0.221 
Reach 3 


Total Mercury 0.253 0.195 Normal Student's-t UCL 0.209 0.209 0.195 
Reach 4 


Total Mercury 0.215 0.143 Nornial Student's-t UCL 0.157 0.157 0.143 
Reach 8 


Total Mercury 0.239 0.179 Nonnnal Student's-t UCL 0.185 0.185 0.179 
Reach 9 


Total Mercury 0.274 0.210 Nornial Student's-t UCL 0.233 0.233 0.210 
Reach 1 


Total Mercury 0.167 0.112 Normal Student's-t UCL 0.129 0.129 0.112 
Charies River 


Total Mercury 0.122 0.105 Normal Student's-t UCL 0.111 0.111 0.105 
Sudbury Reservoir 


Total Mercury 0.045 0.033 Normal Student's-t UCL 0.036 0.036 0.033 
source: Table 3-8 in the final SBEIRA report 



^ Based on ProUCL recommendatwn. 



mg/kg = Milligrams per kilogram. 



CTE = central tendency exposure; EPC = exposure point concentration; NC = not calculated; RME = reasonable maximum exposure; UCL = upper confidence limit; WW = wet weight 








Table G-11: Exposure point concentrations for size class C (> 15 cm to < 20cm) whole fish (species combined) 
Maximum Arithmetic 95 % UCL 
Detected Mean of the 


Concentration Concentration Data Calculation Mean' RME EPC CTE EPC 
Chemical (mg/kg, WW) (mg/kg, WW) Distribution' Method' (mg/kg, WW) (mg/kg, WW) (mg/kg, WW) 
Reach 2 I 


Total Mercury 0.324 0.180 Normal Student's-t UCL 0.219 0.219 0.180 
Reach 3 


Total Mercury 0.350 0260 Normal Student's-t UCL 0.294 0.294 0.260 
Reach 4 


Total Mercury 0.200 0.156 Normal Student's-t UCL 0.175 0.175 0.156 
Reach 8 


Total Mercuiv 0.349 0.170 Gamma Approximate Gamma UCL 0.186 0.186 0.170 
Reach 9 


Total Mercury 0.229 0.170 Normal Student's-t UCL 0.184 0.184 0.170 
Reach 1 


Total Mercury 0.207 0.118 Normal Student's-t UCL 0.151 0.151 0.118 
Charles River 


Total Mercury 0.123 0.104 Normal Student's-t UCL 0.109 0.109 0.104 
Sudbury Reservoir 


Total Mercury 0.113 0.064 Normal Student's-t UCL 0.074 0.074 0.064 
source: Table 3-10 in the final SBERA report 



''Based on ProUCL recommendation. 



mg/kg = Milligrams per kilogram. 



CTE = central tendency exposure; EPC = exposure point concentratton; NC = not calculated; RME = reasonable maximum exposure; UCL = upper confidence limit; WW = wet weight 








Table G-12: Exposure point concentrations for Class D (> 20 cm long) whole fish (species combined) | 
Maximum Arithmetic 95 % UCL 
Detected Mean of the 


Concentration Concentration Data Calculation Mean' RME EPC CTE EPC 
Chemical (mg/kg, WW) (mg/kg, WW) Distribution' Method' (mg/kg, WW) (mg/kg, WW) (mg/kg, WW) 
Reach 2 I 


Total Mercury 0.584 0.309 Normal Student's-t UCL 0.381 0.381 0.309 
Reach 3 


Total Mercury 0.895 0.473 Normal Student's-t UCL 0.592 0.592 • 0.473 
Reach 4 


Total Mercury 0.617 0.367 Normal Student's-t UCL 0.448 0.448 0.367 
Reach 8 


Total Mercury 1.133 0.359 Gamma Approximate Gamma UCL 0.471 0.471 0.359 
Reach 9 


Total Mercury 1.275 0.482 Normal Student's-t UCL 0.719 0.719 0.482 
Reach 1 


Total Mercury 0.555 0.164 Gamma Approximate Gamma UCL 0227 0.227 0.164 
Charles River 


Total Mercury 0.414 0.203 Normal Student's-t UCL 0272 0.272 0.203 
Sudbury Reservoir 


Total Mercury 0.201 0.122 Normal - Student's-t UCL 0.156 0.156 0.122 
Source: Table 3-11 in the final SBERA report 



^Based on ProUCL recommendation. 



mg/kg = Milligrams perkik)gram. 



CTE = central tendency exposure; EPC = exposure point concentration; NC = not cafculated; RME = reasonable maximum exposure; UCL = upper confidence limit; WW = wet weight 








Table G-13: Exposure point concentrat ions for whole yellow perch (> 20 cm) and whole largemouth bass ] 
Maximum 
Detected Ari thmetic Mean 95% UCL 


Concentrat ion Concentrat ion Data o f t he Mean RME EPC CTE EPC (mg/kg 
Chemical (mq /kq .WW) (mq/kq WW) Distr ibut ion Calculation Method (mq/kq, WW) (mq/kq, WW) WW) 


Reach 2 1 
Largemouth Bass \ 


Total Mercury | 0.565 0.392 NC NC NC 0.565 0.392 
Yellow Perch (> 20 cm) 


Total Mercury j 0.584 0.352 NC NC NC 0.584 0.352 
Reach.3 
Largemouth Bass 


Total Mercury j 0.895 0.658 NC NC NC 0.895 0.658 
Yellow Perch (> 20 cm) 


Total Mercury | 0.606 0.423 NC NC NC 0.606 0.423 
Reach 4 
Largemouth Bass 


Total Mercury j 0.617 0.506 NC NC NC 0.617 0.506 
Yellow Perch (> 20 cm) 


Total Mercury f 0.463 0.423 NC NC NC 0.463 0.423 
Reach 8 
Largemouth Bass 


Total Mercury | 1.130 0.751 NC NC NC 1.130 0.751 
ye/;ow Perch (> 20 cm) 


Total Mercury | 0.364 0.237 NC NC NC 0.364 0.237 
Reach 9 
Largemouth Bass 


Total Mercury j 1.270 0.935 NC NC NC 1.270 0.935 
Yellow Perch (> 20 cm) 


Total Mercury j 0.402 0.334 NC NC NC 0.402 - 0.334 
Reach 1 


- - Largemouth Bass 
Total Mercury j 0.255 0.224 NC NC NC 0.255 0.224 


Ye//oiv Perch (> 20 cm) 
Total Mercury | 0.164 0.126 NC NC NC 0.164 0.126 


Charles River 
Largemouth Bass 


Total Mercury ] 0.414 0.336 NC NC NC 0.414 0.336 
Yellow Perch (> 20 cm) 


Total Mercury | 0.169 0.160 NC NC NC 0.169 0.160 
Sudbury Reservoir 
Largemouth Bass 


Total Mercury j 0.201 0.178 NC NC NC 0.201 0.178 
Yellow Perch (> 20 cm) 


Total Mercury ] 0.105 0.084 NC NC NC 0.105 0.084 
source: Tables 2-16 (Reach 1), 2-17 (Reach 2) , 2-18 (Reach 3), 2-19 (Reach 4), 2-24 (Reach 8), 2-2 5 (Reach 9), 2-2 7 (Charles R.) and 2-2 8 (Sudbury Res.) in the finaiS BERA report 
CTE = central tendency exposure; EPC = exposure point concentration; NC = not calculated; RM E = reasonable maximum exposure; UCL = upper confidence limit; WW • = wet weight 







Table G-14: Exposure point concentrations tor TotHg in tree swallow tissues (2003) - | 
Maximum Arithmetic 95 % UCL 
Detected Mean ofthe 


Concentration Concentration Data Calculation Mean' RME EPC CTE EPC 
Chemical (mg/kg, WW) (mq/kq, WW) Distribution' Method' (mg/kg, WW) (mq/kg, WW) (mg/kg, WW) 
Reach 2 1 
Blood (adult) 
Blood (nestling) 
Feather (adult) no data available 
Feather (nestling) 
Egg 
Reach 3 1 
Blood (adult) 0.512 0.258 NC NC NC 0.612 0.268 
Blood (nestling) 0.048 0.035 NC NC NC 0.048 0.036 
Feather (adult) 2.69 1.57 NC NC NC 2.69 1.67 
Feather (nestlinq) no data available I 
Egg 0.060 0.036 NC 1 NC NC 0.060 0.036 1 
Reach 4 I 
Blood (adult) 0.191 0.191 NC NC NC 0.191 0.191 
Blood (nestling) 0.034 0.026 NC NC NC 0.034 0.026 
Feather (adult) 0.794 0.794 NC NC NC • 0.794 0.794 
Feather (nestlinq) no data available 1 
Egq 0.049 0.049 NC 1 NC NC 0.049 0.049 1 
Reach 8 j 
Blood (adult) 0.917 0.416 NC 1 NC NC 0.917 0.416 1 
Blood (nestling) no data available I 
Feather (adult) 2.62 1.35 NC 1 NC NC 2.52 1.36 1 
Feather (nestlinq) no data available 1 
Egg 0.212 0.128 NC 1 NC NC 0.212 0.128 1 
Reach 9 1 
Blood (adult) 
Blood (nestlinq) 
Feather (adult) no data available 
Feather (nestling} 
Egg 
Reach 1 | 
Blood (adult) 
Blood (nestling) 
Feather (adult) no data available 
Feather (nestling) 


ESg 
Charles River 1 
Blood (adult) 0.996 0.511 NC 1 NC NC 0.996 0.511 1 
Blood (nestlinq) no data available 1 
Feather (adult) 1.56 1.07 NC 1 NC NC 1.66 1.07 1 
Feather (nestling) no data available 1 
Egg 0.257 0.137 NC 1 NC NC 0.257 0.137 1 
Sudbury Reservoir 1 
Blood (adult) 0.171 0.120 NC NC NC 0.171 0.120 
Blood (nestling) 0.046 0.016 NC NC NC 0.045 0.016 
Feather (adult) 2.27 1.51 NC NC NC 2.27 1.61 
Feather (nestling) no data available 1 
Egg 0.157 0.061 NC 1 NC NC 0.157 0.061 1 
Source: Table 2-49 {Reach 3), Table 2-50 (Reach 4), Table 2-51 (Reaches 7 and 8); Table 2-52 (Charles RK/er). and 2-53 (Sudbury Reservoir) in the final SBERA report 
NC = not calculated 
mg/kg = Milligrams per Idlogram. 
CTE = central tendency exposure; EPC = exposure point concentration; NC = not calculated; RME = reasonable maximum exposure; UCL = upper confidence limit; WW = wet weight 







fable G-15: Exposure point concentrat ions fo r TotHg in tree swalk>w t issues (2004) 


Maximum Ari thmetic 95 % UCL 
Detected Mean o f t h  e 


Concentrat ion Concentrat ion Data Calculation Mean* RME EPC CTE EPC 


Chemical (mg/kg, WW) (mg/kg, WW) Dis t r ibu t ion ' Me thod ' (mg/kg, WW) (mg/kg,WW) (mg/kg, WW) 


Reach 2 
Blood (adM) 
Blood (nestling) 
Feather (adult) no data available 
Feather (nestlinq) 
Egg 


Reach 3  _ \ 
Blood (adult) 0.672 0.224 NC NC NC 0.672 0224 
Blood (nestling) no data available 
Feather (adult) 8.56 2.76 NC NC NC &56 2 7 6 
Feather (nestling) no data available 
Egg 0.308 0.086 NC NC NC 0.308 0.086 
Reach 4 
Blood (adult) 0.470 0.253 NC NC NC 0.470 0253 
Blood (nestling) no data available 
Feather (adult) 4.39 2.00 NC NC NC 4 3 9 2.00 
Feather (nestlinq) no data available 
Egg 0.172 0.082 NC NC NC 0.172 0.082 
Reach 8 
Blood (adUt) 1.31 0.691 NC NC NC 1.31 0.691 
Blood (nestlinq) no data available 
Feather (adult) 3.53 222 NC NC NC 3.53 2.22 
Feather (nestling) no data available 


^?9 0.464 0.261 NC NC NC 0.464 0261 


Reach 9 I 
Blood (adult) 
Blood (nestlinq) 
Feather (adult) no data available 
Feather (nestling) 
Eqq 


Reach 1 1 
Blood (adiJI) 
Blood (nestling) 
Feather (adult) no data available 
Feather (nestling) 


^? 
Charles River 1 
S/oodfadi i f l 0.549 0.405 NC NC NC 0.549 0.405 1 
Blood (nestling) no data available 1 
Feather (adult) 6.03 2.27 NC NC NC 6.03 2.27 1 
Feather (nestlinq) no data available . I 
Egg 0.151 0.114 NC NC NC 0.151 0.114 1 


Sudbury Reservoir 1 
Blood (adult) 
Blood (nestlinq) 
Feather (adult) no data available 
Feather (nestling) 
Egg 
Source: Tables 2.54 (Reacts 3), 2-55 (Reach 4). 2-57 (Reach 8), and 2-58 (Charles River) in the linat SBERA report 

NC = nol calculated 

mg/kg =Mlfgrams per kilogram. 



CTE = cenlraHendency exposure: EPC = exposure point concentration; NC = not calculated: RME = reasonable maximum exposure; UCL = upper confidence limit; WW = 








Table G-16: Exposure po in t concen t ra t i ons f o r TotHg in bel ted k ingf isher t issues (2003) 


Max imum Ar i thmet ic 95 % UCL 
Detected Mean o f t h e 


Concen t ra t i on Concen t ra t i on Data Calcu la t ion Mean* R M E E P C CTE EPC 
Chemica l ( m g / k g , WW) (mg/kg , WW) D i s t r i b u t i o n ' M e t h o d ' (mq/kg, WW) (mg/kg , WW) (mg/kg , Vl/W) 


Reach 2 

Blood (adult) 

Blood (nestlinq) 

Feather (adult) no data available 

Feather (nestlinq) 



E99  ._ 

Reach 3 1 

Blood (adult) 

B lood (nestling) 

Feather (adult) no data available 

Feather (nestlinq) 



Egg 

Reach 4 1 

Blood (adult) 

Blood (nestling) 

Feather (adult) no data available 

Feather (nestlinq) 



E22 
Reach 8 (Transfer S a t ion Pit) I 
Blood (adult) 0.778 0.675 NC NC NC 0.778 0.675 
Blood (nestling) 0.576 0.150 NC NC NC .0.576 0.150 
Feather (adult) 12.4 12.4 NC NC NC 12.4 12.4 
Feather (nestlinq) 
Egg 


no data available 


Reach 8 (Macone 's Pile) 1 
Blood (adult) 1.33 0.496 NC NC NC 1.33 0.496 1 
Blood (nestlinq) no data available 1 
Feather (adult) 6.98 5.40 NC NC NC 6.98 5.40 1 
Feather (nestlinq) 
Egg 


no data available 


Reach 8 (Route 117 Pit) j 
Blood (adult) 1.01 0.766 NC NC NC 1.01 0.766 
Blood (nestlinq) 0 2 4 6 0.104 NC NC NC 0.246 0.104 
Feather (adult) 10.80 7.39 NC NC NC 10.80 7.39 
Feather (nestlinq) no data availababte | 


Ess ._ 0.152 0.152 NC NC NC 0.152 0.152 1 
I^each 9 1 
Blood (adult) 
Blood (nestlinq) 
Feather (adult) no data available 
Feather (nestlinq) 
Egg 


Reach 1 1 
S/ood (adult) 
Blood (nestling) 
Feather (adult) no data available 
Feather (nestlinq) 
Egg 
Char ies River j 
Blood (adult) 0 2 8 2 0.282 NC NC NC 0.282 0.282 1 
Blood (nestlinq) no data available | 
Feather (adult) 7.18 7.18 NC NC NC 7.18 7.18 1 
Feather (nestlinq)' 
Egg 


no data available 


Sudbury Reservoi r | 
8/ood (adult) 
Blood (nestling) 
Feather (adult) no data available 
Feather (nestlinq) 


Egg 
Source: Tables 2.45 (Transfer Station Pit). 2-46 (Macone's Pile), 2-47 (Route 117 Pil), and 2-48 (CI harles River) in the tinal SBERA report 


mg/kg ~ Mi l igrams per k log ram. 



CTE = central tendency exposure: EPC = exposure point concentration: NC = not calculated: RME oasonable maximum exposure; UCL = upper confidence limit; W W = 








Table G-17: Exposure point concentrations for TotHg in red wing blackbird tissues 
Maximum Arithmetic 95 % UCL 
Detected Mean ofthe 


Concentration Concentration Data Calculation Mean" RME EPC CTE EPC 
Chemical (mg/kg, WW) (mg/kg, WW) Distribution" Method" (mg/kg, WW) (mg/kg, WW) (mg/kg, WW) 
Reach 2 
Blood (adull) no data available 


1 
1 


Reach 3 1 
Blood (adull) no data available 1 
Reach 4 1 
Blood (adul^ no data available 
Reach 8 
Blood (adull) 9.42 4.06 NC NC NC 9.42 4.06 1 
Reach 9 
Blood (adul^ no data available 
Reach 1 
Blood (adult) no data available 
Charles River 
Blood (adull) no data available 
Sudbury Reservoir 
Blood (aduip no data available 
Source: Table 2-60 in the final SBERA report 


mg/kg = Mflligrams perkitogram. 


CTE = central tendency exposure; EPC = exposure point concentration; NC = not calculated; RME = reasonable maximum exposure; UCL = upper confidence limit; W W = wet weight 







Table G-18: Exposure point concentrations for TotHg in hooded merganser tissues (2004) | 
Maximum Arithmetic Mean 95% UCL of 


Detected Cone. Cone, (mg/kg, the Mean RME EPC CTE EPC 
(mg.kq, WW) WW) Data Distribution Calculation Method (mg/kq,WW) (mg/kg, WW) (mg/kg. WW) 


Reach 2 1 
lEgg 
\Blood (adult) no data available 
feather (adult) 
Reach 3 | 
lEgg 
iBIood (adult) no data available 
Feather (adult) 
Reach 4 | 
Egg 
Blood (adult) no data available 
Feather (adult) 
Reach 8 I 
Egg no data available | 
Blood (adultl 0.021 0.021 NC NC NC 0.021 0.021 1 
Feather (adult) 7.59 7.59 NC NC NC 7.59 7.59 1 
Reach 9 I 
Egg 
Blood (adult) • no data available 
Feather (adult) 
Reach 1 j 
Egg 
Blood (adult) no data available 
Feather (adult) 
Charies River | 
Egg 
Blood (adult) no data available 
Feather (adult) 
Sudbuty Reservoir | 
Egg 
Blood (adult) no data available 
Feather (adult) 
Source: Table 2-37 in the final SBERA report 


mg/kg = Milligrams per kilogram. 


CTE = central tendency exposure; EPC = exposure point concentration; NC = not calculated; RME - reasonable maximum exposure; UCL = upper confidence limit; WW = wet weight 
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Table G-19: Exposure point concentrations for TotHg in hooded merganser tissues (2005) | 
Maximum Arithmetic Mean 95% UCL of 


Detected Cone. Cone, (mg/kg, the Mean RME EPC CTE EPC 
(mg.kg. WW) WW) Data Distribution Calculation Method (mg/kg. WW) (mg/kg. WW) (mg/kg. WW) 


Reach 2 | 
Egg 
Blood (adult) no data available 
Feather (adult) 
Reach 3 | 
Egg 
Blood (adult) no data available 
Feaiher (adult) 
Reach 4 | 
Egg 0.816 0.657 NC •NC NC 0.816 0.657 
Blood (adult) 
Feather (adult) 


no data available 


Reach 8 I 
Egg 1.95 0.71 NC NC NC 1.95 0.71 
Blood (adult) 1.88 0.58 NC NC NC 1.88 0.58 
Feather (adult) 7.48 4.87 NC NC NC 7.48 4.87 
Reach 9 | 
Egg 
Blood (adult) no data available 
Feather (adult) 
Reach 1 | 
Egg 
Blood (adult) no data available 
Feather (adult) 
Charies River | 
Egg 2.42 1.58 NC NC NC 2.42 1.58 
Blood (adult) 4.27 2.44 NC NC NC 4.27 2.44 
Feather (adult) 8.92 8.92 NC NC NC 8.92 8.92 
Sudbury Reserve )ir 
Egg 0.56 0.42 NC NC NC 0.56 0.42 
Blood (adult) no data available | 
Feather (adult) 6.44 6.44 NC NC NC 6.44 6.44 1 
Source:Tables2-39, 2-40, 2-41, and 2-42 in the final SBERA report 


mg/kg = MiDigrams per kilogram. 


CTE = central tendency exposure; EPC = exposure point concentration; NC = not calculated; RME = reasonable maximum exposure; UCL = upper confidence limit; WW = wet weight 







Table G-20: Exposure point concentrations for TotHg in mink tissues 
Maximum Arithmetic SSJ/o UCL 
Detected Mean ofthe 


Concentration Concentration Data Calculation Mean" RME EPC CTE EPC 
Chemical (mg/kg, WW) (mg/kg, WW) Distribution" Method" (mg/kg, WW) (mg/kg, WW) (mg/kg. WW) 
Reach 2 
Blood (adult) no data available 
Fur (adult) 
Reach 3 | 
Blood (adul^ 0.177 0.177 NC NC NC 0.177 0.177 
Fur (adult) 58.6 58.6 NC NC NC 58.6 58.6 
Reach 4 I 
Blood (adult) 0.045 0.045 NC NC NC 0.045 0.045 
Fur (adult) 1.23 1.23 NC NC NC 1.23 1.23 
Reach 8 I 
Blood (adult) no data available -Fur (adult) 

Reach 9 | 

Blood (adul^ 
 no data available 
Fur (adult) 

Reach 1 I 

Blood (adult) 
 no data available 
Fur (adult) 

Charles River | 

Blood (adulQ 
 no data available 
Fur (adult) 

Sudbury Reservoir | 

Blood (adul^ 

Fur (adult) 

Source: Table 2-67 in the final SBERA report 



mg/kg = Milligrams perkibgram. 



CTE = central tendency exposure; EPC = exposure point concentration: NC = not cabulated: RME = reasonable maximum exposure: UCL = upper confidence limit: WW = wet weight 








Table G-21: Wildlife exposure point concentrations derived from food chain modeling 


RME (mg/kg BW-day) CTE (mg/kg BW-day) 
Belted Belted 


Chemical Tree Swallow Kingfisher Mink Tree Swallow Kingfisher Mink 


Reach 2 
Total Mercury 0.342 NA NA 0.136 NA NA 
Methylmercury 0.120 0.108 0.022 0.048 0.096 0.018 


Reach 3 || 
Total Mercury 1.137 NA NA 0.901 NA NA 1 
Methylmercury 0.398 0.113 0.028 0.315 0.098 0.023 1 


Reach 4 \\ 
Total Mercury 0.554 NA NA 0.404 NA NA 
Methylmercury 0.194 0.096 0.020 0.142 0.084 0.016 


Reach 8 
Total Mercury 0.056 NA NA 0.044 NA NA 
Methylmercury 0.019 0.110 0.043 0.015 0.106 0.037 


Reach 9 
Total Mercury 0.102 NA NA 0.088 NA NA 
Methylmercury 0.036 0.115 0.053 0.031 0.103 0.041 


Reach 1 \\ 
Total Mercury 0.202 NA NA 0.066 NA NA 1 
Methylmercury 0.071 0.070 0.015 0.023 0.060 0.013 


Charles River 
Total Mercury 0.033 NA NA 0.030 NA NA 
Methylmercury 0.012 0.064 0.015 0.011 0.060 0.013 


Sudbury Reservoir \\ 
Total Mercury 0.035 NA NA 0.028 NA NA 
Methylmercury 0.012 0.018 0.006 0.010 0.015 0.005 


source: Table 3-19 in the final SBERA report 
BW = body weight; CTE == central tendency exposure; NA = not available; RME = reasonable maximum exposure 







 1 Table G-22: Input parameters for calculating estimated daily doses using wildlife food chain modelinq
Input 


Parameter Definition Units Tree Svi/allow Belted Kingfisher Mink 


FT foraging time in the exposure unitless 1.0 1.0 1.0 
area 


FIR food Ingestion rate kg WW/kg BW-day 0.82 0.54 0.16 
CEI cone, of COEC in emergent mg/kg WW reaeh-speclfie NA NA 


insects 
CBI cone, of COEC in benthic mg/kg WW NA reach-specific reach-specific 


invertebrates (i.e., crayfish) 
Cp-ClassA cone, of COEC in class A fish mg/kg WW NA reaeh-speelfic reach-specific 


(> 5to < 10 cm long) 
C F-Class B cone, of COEC in class B fish mg/kg WW NA reach-specific reach-specific 


(> 10to< 15 cm long) 
Cp-ClassC cone, of COEC in class C fish mg/kg WW NA NA reach-specific 


(> 15 to < 20 cm long) 
Cp-ClassD cone, of COEC in class D fish mg/kg WW NA NA reach-specific 


(> 20 cm long) 
PEI proportion of diet comprised unitless 1.0 NA NA 


of emergent Insects 
PBI proportion of diet comprised unitless NA 0.17 (R2, R3, R4)& 0.61 (R2, R3, R4) & 


of benthic invertebrates 0 (R8 and R9) 0 (R8 and R9) 


Pp-ClassA proportion of diet comprised unitless NA 0.415 (R2, R3, R4)& 0.0975 (R2, R3, R4) 
of Class A fish 0.5(R8andR9) & 0.25 (R8 and" R9) 


Pp-Class B proportion of diet comprised unitless NA 0.415 (R2, R3, R4)& 0.0975 (R2, R3, R4) 
of Class B fisti 0.5(R8andR9) & 0.25 (R8 and R9) 


Pp-ClassC proportion of diet comprised unitless NA NA 0.0975 (R2, R3, R4) 
of Class C fish & 0.25 (R8 and R9) 


Pp-ClassD proportion of diet comprised unitless NA NA 0.0975 (R2, R3, R4) 
of Class D fish & 0.25 (R8 and R9) 


SIR sediment ingestion rate kg DW/kg BW-day NA 0.0045 0.0011 
Csed cone, of COEC in bed mg/kg DW NA neach-speelfle reach-specific 


sediment 
WIR water ingestion rate L/kq BW-day 0.21 0.11 0.1 
Cw cone, of COEC In surface mg/L reach-specific reach-specific reach-specific 


water 
source: Tables 3-15 (swalbw exposure parameters), 3-16 (kingfisher exposure parameters) & 3-17 (mink exposure parameters) ofthe final SBERA report 


BW= body weight; COEC = contaminant of ecological concern; DW = dry weight; NA = not applicable; R = reach; WW = wet weight 







Table G-23: Summary of the no effect and effect CBRs 
No effect CBR 


Receptor (mg TotHg/kg WW) 
Crayfish 1.5 
Fish 0.38 
Bird eggs 0.5' 


0.8*' 
Bird blood 0.6 
Feathers 1.21 
Mammal blood 0.63= 
Mammal fur 7.71= 


Source: Table 3-30 in the final SBERA report 
CBR = critical body residue; WW = wet weight 
' CBRs are for waterfowl and belted kingfisher 
'' CBRs derived from a tree swallow egg injection study 
' CBRs derived from mink feeding studies 


No effect CBR 

(mg TotHg/kg WW) 



3.25 
0.98 
1.0' 
1.6" 
1.25 
9.1 
1.5 


19.03= 







Table G-24: Assessment and measurement endpoints evaluated in the final SBERA 


Assessment Endpoint 


Receptor 


Benthic invertebrate 
community 


Fish population 


Insectivorous birds 
(tree swallows, eastern 
kingbirds, and marsh 
birds) 


Piscivorous birds 
(belted kingfisher, 
great blue heron, and 
hooded merganser) 


Piscivorous mammals 
(as represented by the 
mink) 


Ecological Attribute 


Community structure, 
survival, and reproduction 


Survival and reproduction 


Survival, reproduction, and 
neurological effects 


Survival, reproduction, and . 
neurological effects 


Survival, reproduction, and 
neurological effects 


Measurement Endpoint 


Assess \n-situ mussel bioaccumulation, growth and toxicity using the freshwater mussel. 


Compare Hg levels in sediment against sediment Hg benchmarks and values from other 
literature sources. 


Assess Hg bioaccumulation using Hexagenia mayflies exposed to reach-specific sediment 
samples 


Compare Hg levels in site-specific crayfish against reference area concentrations and literature-
based Hg CBRs. 


Compare Hg levels in surface water to surface water Hg benchmarks and values from the 
literature. 


Compare Hg levels in whole fish against reference area concentrations and literature-based fish 
Hg CBRs. 


Compare site-specific egg, blood, and feather Hg levels in tree swallows against reference area 
concentrations, literature-based Hg CBRs, and Hg effect levels for eggs developed by USFWS. 


Use food chain modeling to estimate daily Hg intake by tree swallows feeding on emergent 
insects exposed to sediment from target reaches and compare results against literature-based 
Hg TRVs. 


Use food chain modeling to estimate daily Hg intake by kingfishers feeding on fish collected from 
target reaches and compare results against literature-based bird Hg TRVs. 


Compare site-specific egg, blood, and feather Hg levels with reference area concentrations and 
literature-derived Hg CBRs. 


Compare site-specific blood and fur Hg levels against reference area concentrations literature-
derived Hg CBRs. 


Use food chain modeling to estimate daily Hg intake by mink feeding on fish collected from target 
reaches and compare results against literature-based mammal Hg TRVs. 


Source: 2-68 in the final SBERA report 
CBR = critical body residue; TRV = toxicity reference value; USFWS = United States Fish and Wildlife Service 
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Table G-25: Risk summaries for targeted receptor groups in Reach 2 (Mills Pond) of the Sudbury River 


Receptor Group/ Target Lifestage Weight of Reach 2 "effect" HQs Reference' effect" HQs 
Receptor or size Matrix Measurement endpoint Evidence' RME CTE RME CTE 


Benthic Invertebrates \ 
generic NA sediment compare [sed] to benchmarks UM 9.1 1.9 3.0 0.8 
mussel (£. complanata) adult whole mussel in-situ toxicity testing IWH risk possible w/ mod CL risk unlikely w/ mod CL 
crayfish (different species) adult whole crayfish compare residues to CBRs M <1.0 <1.0 0.015 0.013 
Fish 1 
generic NA surface water compare [SW] to benchmarks UM <1.0 <1.0 0.002 0.002 
yellow perch (size class D) >20cm whole fish compare residues to CBRs M/H <1.0 <1.0 0.2 0.1 
largemouth bass (size class D) >20cm whole fish compare residues to CBRs M/H <1.0 <1.0 0.3 0.2 
Birds . 1 
tree swallow adult SW, files food chain modeling M 3.7 1.5 2.2 0.7 
belted kingfisher adult sed, SW, fish food chain modeling M 1.2 1.0 0.8 0.6 
Mammals \ 
mink adult sed, SW, fish food chain modeling M/H <1.0 <1.0 0.4 0.4 ,1 


CBR = critical body residue: CL = confiden ce level; CTE = central tendency exposure: HQ = hazard quotient; NA = not applicable; RME = reasonable maximum exposure; sed = sediment; SW = surface 
water 
' L/M = low/moderate; M = moderate; UIH moderate/high 







Table G-26: Risk summaries for targeted receptor groups in Reach 3 (Reservoir 2) of the Sudbury River | 
Receptor Group/ Target Lifestage Weight of Reach 3 "effect" HQs Reference "effect" HQs 


Receptor or size Matrix Measurement endpoint Evidence' RME CTE RME 1 CTE 
Benthic Invertebrates \ 
generic NA sediment compare [sed] to benchmarks L/M 42.3 14.1 0.4 1 0.2 
mayfly test 1 (July 1994) juvenile whole files sed. tox + bloaccum. test M/H risk unlikely w/ mod CL risk possible w/ lowCL 
mayfly test 2 (Sept 1994) Juvenile whole flies sed. tox + bloaccum. test M/H risk unlikely w/ mod CL risk possible w/ lowCL 
mussel (£. complanata) adult whole mussel in-situ toxicity testing M/H risk possible w/ mod CL risk unlikely w/ mod CL 
crayfish (different species) adult whole crayfish compare residues to CBRs M <1.0 <1.0 0.004 0.003 
Fish 1 
generic NA surface water compare [SW] to benchmarks L/M <1.0 <1.0 no data available | 
yellow perch (size class D) >20cm whole fish compare residues to CBRs M/H <1.0 <1.0 0.1 0.1 
largemouth bass (size class D) >20cm whole fish compare residues to CBRs M/H <1.0 <1.0 0.2 0.2 
Birds 1 
tree swallow adult SW, files food chain modeling M 12.2 9.7 0.4 0.3 
tree swallow (2003) NA egg compare residues to CBRs M/H <1.0 <1.0 0.1 0.04 


nestling blood compare residues to CBRs M/H <1.0 <1.0 0.04 0.01 
nestling feather compare residues to CBRs M/H <1.0 <1.0 no data available 


adult blood compare residues to CBRs M/H <1.0 <1.0 0.1 0.1 
adult feather compare residues to CBRs M/H <1.0 <1.0 0.3 0.2 


tree swallow (2004) NA egg compare residues to CBRs M/H <1.0 <1.0 no data available 
adult blood compare residues to CBRs M/H <1.0 <1.0 no data available 
adult feather compare residues to CBRs M/H <1.0 <1.0 no data available 


belled kingfisher adult sed, SW, fish food chain modeling M 1.2 1.1 0.2 0.2 1 
Mammals \ 
mink adult sed, SW, fish food chain modeling M/H <1.0 <1.0 0.2 1 0.1 


adult fur compare residues to CBRs M 3.1 3.1 no data available 


CBR = critical body residue; CL = confidence level; CTE = central tendency exposure; HQ = hazard quotient; NA = not applicable; RIVIE = reasonable maximum exposure; sed = sediment; SW = surface 
water 


' U/M = low/moderate; M = moderate: I^H = moderate/high 







Table G-27: Risk summaries for targeted receptor groups in Reach 4 (Reservoir 1) of the Sudbury River 


Receptor Group/ Target Lifestage Weight of Reach 4 "effect" HQs Reference "effect" HQs 
Receptor or size Matrix Measurement endpoint Evidence^ RME 1 CTE RME 1 CTE 


Benthic Invertebrates \ 
generic NA sediment compare [sed] to benchmarks UM 14.7 1 6.2 0.4 1 0.2 
mayfly test 1 (July 1994) juvenile whole flies sed. tox + bloaccum. test M/H risk unlikely w/mod CL risk possible w/ lowCL 
mayfly test 2 (Sept. 1994) juvenile whole files sed. tox + bloaccum. test M/H risk unlikely w/mod CL risk possible w/ low CL 
crayfish (different species) adult whole crayfish compare residues to CBRs M <1.0 1 <1.0 0.004 1 0.003 
Fish 1 
generic NA surface water compare [SW] to benchmarks UM <1.0 <1.0 no data available j 
yellow perch (size class D) >20cm whole fish compare residues to CBRs M/H <1.0 <1.0 0.1 0.1 
largemouth bass (size class D) >20 cm whole fish compare residues to CBRs M/H <1.0 <1.0 0.2 0.2 
8/fds 1 
tree swallow adult SW, flies food chain modeling M 6.0 4.3 0.4 0.30 
tree swallow (2003) NA egg compare residues to CBRs M/H <1.0 <1.0 0.1 0.04 


nestling blood compare residues to CBRs M/H <1.0 <1.0 0.04 0.01 
adult blood compare residues to CBRs M/H <1.0 <1.0 0.1 0.1 
adult feather compare residues to CBRs M/H <1.0 <1.0 0.3 0.2 


tree swallow (2004) NA egg compare residues to CBRs M/H <1.0 <1.0 no data available 
adult blood compare residues to CBRs M/H <1.0 <1.0 no data available 
adult feather compare residues to CBRs M/H <1.0 <1.0 no data available 


hooded merganser (2005) NA egg compare residues to CBRs M/H <1.0 <1.0 no data available 
belted kingfisher adult sed, SW, fish food chain modeling M 1.0 <1.0 0.2 1 0.2 
Mammals | 
mink adult sed, SW, fish food chain modeling M/H <1.0 <1.0 0.2 1 0.1 


adult blood compare residues to CBRs M <1.0 <1.0 no data available 
adult fur compare residues to CBRs M <1.0 <1.0 no data available 


CBR =CTitical body residue; CL = confidence level; CTE = central tendency exposure; HQ = hazard quotient: NA = not applicable; RI^E = reasonable maximum exposure: sed = sediment; SW = surface 
water 
' L/M = low/moderate; M = moderate; tMH = moderate/high 







Table G-28: Risk summaries for targeted receptor groups in Reach 8 (GMNWR) of the Sudbury River 
Receptor Group/ Target Lifestage Weight of Reach 8 "effect" HQs Reference "effect" HQs 


Receptor or size Matrix Measurement endpoint Evidence^ RME 1 CTE RME 1 CTE 
Benthic Invertebrates
generic NA sediment compare [sed] to benchmarks L/M 1.1 1 <1.0 0.3 1 0.2 
mayfly test 1 (July 1994) juvenile whole files sed. tox + bloaccum. test M/H risk unlikely w/mod CL risk possible w/low CL 
mayfly test 2 (Sept. 1994) juvenile whole flies sed. tox + bioaccum. test M/H risk unlikely w/mod CL risk possible w/low CL 
mayfly test 3 (May 1995) juvenile whole flies sed. tox + bioaccum. test M/H risk possible w/ low CL risk possible w/lowCL 
mayfly test 4 (Sept. 1995) juvenile whole flies sed. tox + bioaccum. test M/H risk possible w/low CL risk possible w/low CL 
Fish
generic NA surface water compare fSW] to benchmarks UM <i.o • <1.0 0.002 0.002 
yellow perch (size class D) >20 cm whole fish compare residues to CBRs M/H <1.0 <1.0 0.2 0.2 
largemouth bass (size class D) >20cm whole fish compare residues to CBRs M/H 1.2 <1.0 0.4 0.3 
Birds
tree swallow adult surf, wat., flies food chain modeling M <1.0 <1.0 0.4 0.30 
tree swallow (2003) NA egg compare residues to CBRs M/H <1.0 <1.0 0.2 0.1 


adult blood compare residues to CBRs M/H <1.0 <1.0 0.8 0.4 
adult feather compare residues to CBRs M/H <1.0 <1.0 0.2 0.1 


tree swallow (2004) NA egg compare residues to CBRs M/H <1.0 <1.0 0.1 0.1 
adult blood compare residues to CBRs M/H 1.0 <1.0 0.4 0.3 
adult feather compare residues to CBRs M/H <1.0 <1.0 0.7 0.3 


belted kingfisher adult sed, SW, fish food chain modeling M 1.2 1.1 0.7 0.6 


NA egg" compare residues to CBRs M <1.0 <1.0 no data available 


nestling blood" compare residues to CBRs M <1.0 <1.0 no data available 


adult blood" compare residues to CBRs M 1.1 <1.0 0.2 0.2 


adult feather" compare residues to CBRs M 1.4 1.4 0.8 0.8 
hooded merganser (2004) adult blood compare residues to CBRs M/H <1.0 <1.0 no data available 


adult feather compare residues to CBRs M/H <1.0 <1.0 no data available 
hooded merganser (2005) NA egg compare residues to CBRs M/H 2.0 <1.0 2.4 1.6 


adult blood compare residues to CBRs M/H <1.0 <1.0 3.4 2.0 
adult feather compare residues to CBRs M/H <1.0 <1.0 0.8 0.5 


red wing black bird adult blood compare residues to CBRs M 7.5 3.2 no data available
Mammals
mink 1 adult | sed. SW, fish | food chain modeling | M/H | 1.2 | 1.1 | 0.4 | 0.4


CBR = critical body residue; CL = confidence level; CTE = central tendency exposure; HQ = hazard quotient; NA = not applicable; RME = reasonable maximum exposure; sed = sediment: SW = surface 
water 


' LIM = low/mode rate;M = moderate; M/H = moderate/high 
"values represent the highest risk measured at three locations on Reach 8 (i.e., Transfer Station Pit, Macone's Pile, and Route 117 Pit) 


\ 


1 


1 


| 
\ 
| 







Table G-29: Risk summaries for targeted receptor groups in Reach 9 (Fairhaven Bay) of the Sudbury River ] 
Receptor Group/ Target Lifestage Weight of Reach 9 "effect" HQs Reference "effect" HQs 


Receptor or size Matrix Measurement endpoint Evidence' RME 1 CTE RME 1 CTE 
Benthic Invertebrates | 
generic NA sediment compare [sed] to benchmarks L/M 1.8 1 1.1 0.3 1 0.2 
mayfly test 1 (July 1994) juvenile whole flies sed. tox + bloaccum. test M/H risk unlikely w/mod CL risk unlikely w/ high CL 
mayfly test 2 (Sept. 1994) juvenile whole flies sed. tox + bloaccum. test M/H risk unlikely w/mod CL risk unlikely w/ high CL 
mayfly test 3 (May 1995) juvenile whole flies sed. tox + bloaccum. test M/H risk unlikely w/mod CL risk unlikely w/ high CL 
mayfly test 4 (Sept. 1995) juvenile whole flies sed. tox + bloaccum. test M/H risk unlikely w/mod CL risk unlikely w/ high CL 
mussel (E. complanata) adult whole mussel in-situ toxicity testing M/H risk unlikely w/mod CL risk unlikely w/mod CL 
Fish 1 
yellow perch (size class D) >20 cm whole fish compare residues to CBRs M/H <1.0 <1.0 0.2 0.2 
largemouth bass (size class D) >20cm whole fish compare residues to CBRs M/H 1.3 <1.0 0.4 0.3 
Birds 1 
tree swallow adult surf, wat., flies food chain modeling M 1.1 <1.0 0.4 0.3 
belted kingfisher adult sed, SW, fish food chain modeling M 1.2 1.1 0.7 0.6 
Mammals \ 
mink adult sed, SW, fish food chain modeling M/H 1.5 1 1.2 0.4 1 0.4 1 


CBR = critical body residue; CL = confidence level; CTE : central tendency exposure; HQ = hazard quotient; NA = not applicable; RME = reasonable maximum exposure; sed = sediment; S W  = surface 
water 


^ L/M = low/moderate; M = moderate; M/H = moderate/high 







Table J-1 

Cost Analysis - Alternative 3B 



Nyanza Chemical Waste Dump Superfund Site 

Operable Unit 4 - Sudbury River 



Ashland, Massachusetts 

Page 1 of 3 



Alternative 3B - Enhanced Natural Recovery in Reach 3ofHg> 10 mg/kg and MNR 


A. CAPITAL COSTS 


Item Rate Amount Units Cost 


1 


1


Remedial 
Construction/Installation 


a Site prep/mob/demob $200,000 1 LS $200,000 


1
b 


Construction Equipment and 
Materials 
Materials 


Clean Sand 
Equipment Rental 


GPS 
conveyor 
backhoe 


terrain loader 
front-end loader 


barges (2) 
work boat 


Equipment fuel/maintenance 
conveyor 
backhoe 


terrain loader 
front-end loader 


work boat 
Subtotal (task 1-b) 


$25 


$190 
$788 


$2,038 
$736 


$2,520 
$5,250 
$1,050 


$1,200 
$1,600 


$800 
$1,800 
$2,500 


74,600 


210 
84 
42 
42 
42 
42 
42 


84 
42 
42 
42 
42 


tons 


days 
weeks 
weeks 
weeks 
weeks 
weeks 
weeks 


weeks 
weeks 
weeks 
weeks 
weeks 


$1,865,000 


$39,900 
$66,192 
$85,596 
$30,912 


$105,840 
$220,500 
$44,100 


$100,800 
$67,200 
$33,600 
$75,600 


$105,000 
$2,840,240 


1
c Construction Labor 


conveyor operator 
backhoe operator 


terrain loader operator 
front-end loader operator 


work boat operator 
general laborers 


supervisor/foreman 
Subtotal (task 1-c) 


$3,098 
$2,113 
$2,033 
$2,112 
$4,988 
$1,583 


• $1,699 


84 
42 
42 
42 
42 
42 
42 


weeks 
weeks 
weeks 
weeks 
weeks 
weeks 
weeks 


$260,232 
$88,746 
$85,386 
$88,704 


$209,496 
$66,486 
$71,358 


$870,408 


1
d Construction Quality Control 


QC Scientist/Field Engineer $5,0.00 84 weeks $420,000 


1
e Remedial Design 


Pre-design and Design $384,000 1 LS $384,000 


1
f Restoration $400,000 1 LS $400,000 


Subtotal (Task 1) $5,114,648 
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Alternative 3B - Enhanced Natural Recovery in Reach 3ofHg> 10 mg/kg and MNR 


A. CAPITAL COSTS 


2 


Item 
Project management and 
administrative (including safety, 
permitting, field office and home 
office, reporting, regulatory 
approvals) 


Subtotal (Tasks 1,2) 


Rate Amount 


15% 


Units Cost 


$767,197 
$5,881,845 


Contingency 20% $1,176,369 


TOTAL CAPITAL COSTS 
(PRESENT WORTH) $7,058,214 


B. O&M COSTS 



Item Rate Amount Units Cost 


1 Remedial Construction, every 
5 years 
GSeM (at Years 5, 10, 15, ..., 
30) $116,000 1 Event $116,000 


Contigency 20% 
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Alternative 3B - Enhanced Natural Recovery in Reach 3ofHg> 10 mg/kg and MNR 


C. SUMMARY OF COSTS 


Item 


1 
1
a 


1
b 


Capital Costs 
Enhanced Natural Recovery in 
Reach 3 of Hg >2 mg/kg; 


MNR (from Alt 3A) 


TOTALCAPITAL PRESENT 
WORTH COST 


2 


2
a 


O&M Costs 
Discount rate = 


5-year Review, Institutional Controls, 
and Monitoring (from Alt 3A) 


at Discount rate = 7% 


7% 


2
b Remedial Construction O&M 


at Discount rate = 7% 


O&M present worth cost subtotal 
at Discount rate = 7% 


Contingency 20% 


TOTAL O&M PRESENT WORTH 
COST WITH CONTINGENCY 


at Discount rate = 7% 


3 TOTAL PRESENT WORTH COST 
at Discount rate = 7% 


Yearly 
Undiscounted 


Cost 


$7,058,214 


$503,224 


Present 
Value 


$7,058,214 


$503,224 


$7,561,438 


$116,000 


$476,001 


$ 
267,828 


$743,829 


$892,595 


$8,454,033 







Table L-1 

Projected Fish Tissue Concentrations 



Remedial Current (2003) Current RME Fish Tissue Model-predicted Model-predicted 
Approach Exposure Point Risk Level Remediation Fish Tissue Fish Tissue 


Concentration (HI) Goal Concentration Concentration 
(mg/kg) (5 years)* (30 years)* 


Reach 2 MNR 0.83 1.8 0.48 NM** NM** 


Reach 3 ENR 0.94 2.1 0.48 0.47 0.47 


Reach 4 MNR 0.58 1.3 0.48 0.19 0.19 


Reach 5 NA 0.46 0.9 ~ ~ 


Reach 6 MNR 0.60 1.3 0.48 0.35 0.35 


Reach 7 NA 0.50 1.0 ~ ~ ~ 


Reach 8 LA 0.69 1.3 0.48 0.56 0.52 


Reach 9 MNR 0.69 1.5 0.48 NM** NM** 


Reach 10 MNR 0.72 1.4 0.48 NM** NM** 


NM 
RME 
MNR 
ENR 
NA 
LA 
* 


Not Modeled 
Reasonably Maximally Exposed 
Monitored Natural Recovery 
Enhanced Natural Recovery 
Not applicable as these reaches did not trigger an unacceptable risk. 
Limited Action (as described in the ROD consisting of monitoring and institutional controls) 
Timeframes measured post-construction 
As described in Section E ofthe NyanzaOU4 ROD, the Computer Model was calibrated using data from Reach 3 through Reach 8 and thus 
used as a tool to predict the effectiveness of different remedial altematives in meeting the remediation goals in those reaches. Reaches 2, 9 and 
10 were not modeled. Based on the model's general evaluation of different altematives as well as similarities between modeled and non-
modeled reach (i.e. flow and standing water) EPA believes similar reductions will occur in Reach 2, 9 and 10, and that these reaches will 
achieve the cleanup goal (0.48 ppm). This will be confirmed with periodic monitoring. 







Appendix C 



Carcinogenic Risk Summary 
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TABLE 6 -48 

SUMMARY OF RISK RESULTS 



NYANZA OPERABLE UNIT 3 

MIDDLESEX COUNTY. MASSACHUSETTS 



HBK V A t W ^ : FBM KQESTION 


_  - .  _ iluMuAVWfiEAVOtR CEOARSWAMP PQNQ 

PABAMETEW 



•uasMfTENCa PaMCRMAN SPORT FISHERMAN SUBSISTENCe FSHERMAN SPORT FBHERMAN 


CAMCCAMK MUAAQAuOt ie^ ISANCERRMK HAZARD QUOfTIENT CANCER RISK HAZARD QUOTIENT CANCERnSKHAJAWaUOTtWT 


MAX A W O MAX AVO MAX AVQ MAX AVQ HAX AVd taAK Ava MAX AVQ MAX AVQ 
• 


1 NAPHTHALENE* 
PHENOL- i x - 0 4 t j c - e * •octoo eoE4oa 1 T 1 - 0 S I.TE-OO OOE*00 0 0 E * 0 0 

NITROBENZENE* 

ANTIMONY* i 2 a E t O 0 | | LSEtOo l OOEtOO OOEtOO 3 « E - 0 t 2 a E - 0 » OOEtOO OOEtOO 

ARSENIC* t rE-o i t r i - o i t x - M • X - 0  3 J r E - o > 3 r E - 0 3 • «E-oa a « E - o « 



1 CADMIUM* 
1 CHROMIUM* SK-O) i M - o i eoc«oo eoCtoo S l E - 0 4 2 I E - 0 4 0 0 E « 0 0 OOEtOO a 7 E - 0 4 2 S E - 0 4 OOEtOO OOEtOO 12E-04 3 SE-OS OOEtOO OOEtOO 
1LEAO* OOEtOO OOEtOO OOEtOO OOEtOO OOEtOO OOEtOO OOEtOO OOEtOO 
1 MERCURV* lBX*ao] 1 4( IC«00 l • oe*oa eoEtoo T X - 0 1 5 J E - 0 1 OOE*00 OOE*00 | 4 3 E + 0 l l | 3 3Et0Ol OOEtOO OOEtOO r s O E t O o l 4 .SE-0I OOEtOO OOEtOO 
1 METHYL MERCURY* 1 > M * M 1 l i | t »oo^ eoc*oo 0 0 6 * 0 0 4 o e - o i 3 0 6 - 0 1 0 0 E * 0 0 0 0E«OO 


3/4 METHYL PHENOL 
1 METHYLENE CHLOfllOC 
1 ACETONE V 
IBEPH 
1 BENZOCBIFLUOWWTHEHE 


BENZO(A|PYT^ENE 

ENOOSULFAN 1 

ENOOSULFAN II 



1 ENOOSULFAN SULFATE i K - 0 ( rec-ot ooc«oo 0 0 € « 0 0 1 r E - o a 1 OE-02 OOE^OO OOEtOO 
1 DiaoniN i 4 e - n i4c-ot 4«E-o« 4 « E - 0 « 1OE-OS 1eE-03 a 3E-0? a 3 E - o r 
1 4 . 4 - 0 0 0 oectoe oac«M t M - o r s2C-er aoc*oa 0QC*O0 I X - O  T ?.1E-0« 
1 4.4-DOE ooC'oe ooctoe • I E - M lOE-OO 0 0 E * o a 0 0 E * 0 0 1 t E - o a s 3 E - o r 
1 4.4-DDT eoc*aa ooc«oo 4oc-or 1 o E - o r ooc*oo OOEfOO 8 4E-0f l 2 4 E - 0 f 
1 ALPHA-CHLOROAME I3C-M tJC-M r t f - o r 1 o E - o r S I E - 0 3 3 I E - 0 3 1OE-o r 1 o E - o ; 
1 OAMMA-CHLOROANC 
1 AlORM 


HEPTACLOR . 1 
AROCHLOR I34« 


1 A R O a O n - 1 3 8 4 
1 AROaOR- l2M eM*oe eM«oa 4jc-04 t O C - 0 4 ooc*oa OOEtOO a tE-oa 3 « E - 0 S 


BARIUM 

COPPER 

MANOANESE iJC'Oa •4C-01 eoe*oo e o c * o o 4 B C - 0 J t O E - 0 3 OOE*00 OOEtOO 

NICKEL 4 .1E-0 I 3 3E-OZ OOEtOO OOEtOO S 9 E - 0 2 4 a E - 0 3 OOEtOQ OOEtOol 

SELENIUM « K - e i i n - o i ooCtoe ( ioCtOO • » € - 0 1 t . r E - 0 2 OOEtOO OOEtOO 1 l . tEtOO] 8 9 E - 0 2 OOEtOO OOEtOO I 5 E - 0 I 1 2 E - 0 2 OOEtOO OOEtOol 

SILVER O.OE-OI r .4E-02 OOEtOO OOEtOO I.4E-01 1 OE-02 OOEtOO ooEtool 

THALLIUM 1 « SEtQol 8.8E-01 OOEtOO OOEtOO 2. tE-OI 1 3 E - 0 I OOEtOO ooEtool 

VANADIUM I B E - e i t x - o  * O O C » M 0OE«O0 i o € - o a • t E - 0 3 OOEtOO OOEtOO 

ZINC 4 K - 0  t t K - «  l OOCtOO 0 0 C « 0 0 s rc-o t 3 0E-03 0OE«0O OOEtOO 3 e E - o i a a E - 0 2 OOEtOO OOEtOO J 3 E - 0 2 a 2 E - 0 3 OOEtOO O.OEtOol 



IsUM 4 a E - 0 9 1 s . i E t o i l l a . 4 E t o d 1 OOEtOO OOEtOO a o E - o i OOEtOO OOEtOol r i r f tn l i i i t n l l«-M f«fi-9l 11M*09\


BOXEO VALUES ARE HAZANO CXJOTKNT* WMICM f KCf ( O UNIT V 







TABLE 6
SUHUARY OF RISK RCSUlTt 


VO NYANZA OPERABI C UNIT 9 
to HIDOi ESEX COUNTY. HASSACHUSFTT* 


PAOE 2 


nisi( VALUES »H»ide§rioN 


PARAMETER 
• 6 o t H v i Q i F 0 N 0 MILL POND 


•UMWTCNCC PaHCRMAM BPom FBHEFMAN aUBSISTEHCE FISHERMAN SPORT FBHEfMAN 


MSJMtlMNNt 0A»<CCRW9K MA2M66u6ti£NT CANCER RISK HAZARD QUOfTIENT CANCER RISK HAZARD OUOTIEMT CANCER R»K 


MAX AVO •MX AVd MAX AN/Q MAX AVQ MAX AVQ MAX AVQ MAX AVQ MAX AVQ 


NAPHTHALENE* 
PHENOL* 
NITROBENZENE* 
ANTIMONY* 


1 ARSENIC* 
CADMIUM* 
CHROMIUM* 
LEAD
MERCURY* 
METHYL MERCURY* 


, 


a M - 0 4 >4( .e4
ooCtoo eoctoo


( * P i * § 9 l L ! * l i M  |


 ooc toe
 eoc too
 OOEtOO


 ooctoo 
 ooc too 
 ooc too 


t3E-e4
e x t o  o
8SE-0I


 4rE-03 
 OOEtOO 
 tOE-Ot 


O X t O  O
OOEtOO
OOEtOO


 OOEtOO 
 OOEtOO 
 OOEtOO | « O E t O O |  | l 4 E t O O | 


3 .3Etoa a . r E - o i
OOEtOO


 o.oEtoo
 OOEtOO 
 o.oEtoo 


( I . 2 £ t 0 0 | 
4 9 E - 0  I


t S E - O I 
 l 3 E - 0  t 


O.OEtOO O.OE+OO 


3/4 METHYL PHENOL 
METHYLENE CHLORIDE 
ACETONE 
BEPM 
BENZO|B)FLUORANTHCNE 
BENZO(A)PYnENE 
ENOOSULFAN 1 
ENOOSULFAN II 
ENOOSULFAN SUIFATE 
DiaORIN 
4.4-ODD 
4.4-ODE 
4,4-DDT 
ALPHA-CHLOROANE 
OAMMA-CHLOROANE 
AIDRN 
HEPTACLOR 
AROCHLOR 1248 
A R O a O R - 1 2 5 4 
A R O a O R - 1 2 8 0 
BAHIIM 
COPPER 
MANGANESE 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
VANADIUM 
ZINC 


8 H - 0  3


4 11-08


t a t - e  i 


 a n - o  j


 t a c - o  t


a x - e  a 


 ooc toe


 eoc toe


eoctoo


 o K t o  o 


 eec too 


 e  x too 


r x - e  4


8 M-03


t x - o  t


^ 


 7X-04 


3 K-03 


 a x - 0  ) 


OOEtOO


O X t O  O


OOEtOO


 OOEtOO 


 OOEtOO 


 OOEtOO 


OOEtOO


OOEtOO


4 2E-03


I . I E - 0 2


8 8 E - 0 3
2 7 E - 0 2


 OOEtOO


 OOEtOO


 t .7E-03


 1. IE-02


 e B E - 0 3
 2 2E-02 


 S e E - 0 8


 2 2E-03


 OOEtOO


 OOEtOO


 OOEtOO
OOEtOO


 2 . IE-08 


3 2E-04 


 OOEtOO 


 O X t O  O 


 OOEtOO 
 O.OEtOO 


OOEtOO


O.OEtOO


9.aE-04


t 5E-03


t 2 E - 0  3
3BE-03


 OOEtOO 


 OOEtOO 


 2.3E-04 


« 5E-03 


 e 2 E - 0 4 
 3 0 E - 0 3 


8 I E - 0  7 


3 t E - 0 4 


OOEtOO 


OOEtOO 


O.OEtOO 
OOEtOO 


2.8E-07 


4 4 E - 0 S 


O.OEtOO 


O.OEtOO 


O.OEtOO 
OOEtOO 


•«) 


SUM 1 4KtOO> t x t o o  h • J O J t O O * o x t o  o • t ac -o t * 2 0 E - 0 1  * * O X t O O  * OOEtOO •I e . i E t o o  H i .4E too | " • 2 2 E - 0 3  * 3 2 E - 0 4 •1 ».2EtO0l* 2 0 E - 0  I • * 3 I E - 0 4  * 4 4 E - 0 S 


BOXED VALUES ARE HAZARD OUOII f NT8 WHICH f ICCf O UMT V 
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TABLEe-48 
SUMMARY OF RISK RESULT* 
NYANZA OPERABLE UNIT 3 
MIDDLESEX COUNTY. MASSACHUSCTTS 
PAOE 3 


1-


PARAMETER 
nemm* M  i 


nsitvxiua Mî î U3Ti»j 
RESERVOIR t 


t u a t « T l N C  « FSHCMiAM SPORT FSHCPMAN SUBSISTENCe FBHERMAN SPORT nSHERMAN 


MZAM&uOMUT eA*«efHiMk lUJUJUOv jdTieMT CANCER AlBK HAZARD QUOTICNT CANCER RISK HAZARD QUOTIENT CANCERHISK | 


MAX 1 AVd"" "MAX • ] A « i " MAjr~" AVQ MAX T AVQ" MAX AVQ MAX AVQ MAX AVQ MAX AVO 


NAPHTHALENE* 
PHENOL* 9 2E-03 e 3 E - 0 4 OOEtOO OOEtOO 7. IE-04 1 3 E - 0 4 O.OEtOO O.OEtOO 
NITROBENZENE* 
ANTIMONY* 1 8 2 C t 0 l | t l K t 0 O ] e x t o o O X t O O 17ietoo| S 8 E - 0 I OOEtOO OOEtOO 
ARSENIC* | 7 a £ t o d | 4 7 C - e i I X - 0  3 1 4 C - 0 4 [TiPtool a S E - 0 2 2se-04 1 9 E - 0 } 9 2 E - 0 3 S 3 E - 0 4 OOEtOO O.OEtOO 7. IE-04 1 3 E - 0 4 OOEtOO O.OEtOO 
CADMIUM* i4e.ot aic-e« O K t O O O K t O O 1 8 6 - 0 2 1 1E-O2 OOEtOO OOEtOO S 2 E - 0 t 3 e E - O I t 2 E - 0 4 8 4 E - 0 5 7 0 E - 0 2 4 9 E - 0 2 i e E - 0 9 t . IE -OS 
CHROMIUM* f TE-03 7 X - 0 4 O X t O O O X t O O 1 t E - 0 3 1 I E - 0 4 OOEtOO OOEtOO 


LEAO* O X t O O O X t O  O O K t O  O O X t O  O O X t O  O OOEtOO OOEtOO OOEtOO OOEtOO OOEtOO O.OEtOO O.OEtOO OOEtOO OOEtOO O.OEtOO OOEtOO 
MERCURY* | 3 4 E i e i | | S K t O Q | O K t O O O X t O O [4 7Et6o] f i s i t o o ] OOEtOO OOEtOO 1 i.aEtotl I s 4E t o o l OOEtOO OOEtOO |2.eEtOO| 4 S E - 0 I OOEtOO OOEtOO 
METHYL MERCURY* 11 a f t o i l i 78C*oo| o x t o e O K t O O U a i t o o ] [JJEtOo] OOEtOO OOEtOO 1 l.7Etot| 14 9E t o o l O.OEtOO OOEtOO L2 j iE+go] B I E - O I OOEtOO OOEtOO 


3/4 METHYL PHENOL 
METHYLENE CHLORIDE ^•_. 


ACETONE 
BEPH 2 2 E - 0 I 4 9E-02 2.7E-a9 S4E-06 3 . IE-02 a i E - 0 3 3.7E-06 7 3 E - 0 7 
6ENZO(B|FLUORANTHENE 
BENZO<A|PYflEN£ 
ENOOSULFAN 1 
ENOOSULFAN 11 t r c - o i t x ^ < a e x t o o O K t O O 3 7 e - 0 3 2 7E-03 OOEtOO OOEtOO 
END06ULFAN SULFATE 
maonm i x - o t i x - e i 4 X - M 4 X - 0 0 I M - 0 3 I W - 0 3 a 3 E - 0 7 8.3E-07 
4.4-DDO e x t o e eX too ax-oT 8 U - 0 7 O X t O O OOEtOO 13E-07 78E-Oa O.OEtOO O.OEtOO 2.aE-08 t .aE-07 OOEtOO OOEtOO 3.8E-07 2.SE-0a 
4.4-ODE o x t o o e x t o o • K-es I M - M O X t O O OOEtOO laE-M 4 8 E - 0 7 O.OEtOO OOEtOO e.3E-08 3.SE-06 OOEtOO OOEtOO a.aE-07 4 8 E - 0 7 
4.4-DOT o x t o o e x t o o 4K-e r t 4E-07 O K t O O OOEtOO 94E-0S 3 2E-0a OOEtOO OOEtOO 2.0E-07 l .SE-07 OOEtOO OOEtOO 2 7E-oa 2 OE-08 
ALPHA-CHLOnMNE 1 t x - o t t a f -o t 7 K - 0 7 8 3 E - 0 7 3 I E - 0 3 2 a E - 0 3 » X - 0 7 aec-oa B7E-02 3 7 E - 0 2 I.SE-08 1.2E-08 7 7 E - 0 3 8 I E - 0 3 2.6E-07 I .7E-07 
QAMMA-CHIOROANE 4 K - m t x - o « 1 K - M 8 X - 0 7 a i E - 0 3 3 3E-03 2 I E - 0 7 1 l E - 0 7 3 4E-02 2 3E-02 1 lE-OO 7 e E - 0 7 4.aE-03 3 I E - 0 3 I 5 E - 0 7 I.OE-07 
ALDRN 4M-ot i M - e i 8 K - M 3 K - M a K - 0 3 2 X - 0 3 I 3 E - X 4 4 E - 0 7 
HEPTACLOR 
AROCHLOR 1248 
AROCLOR-1214 oX too eX too 3 1C-03 4 l E - 0 4 O K t O O OOEtOO 4 9E-04 9 aE-09 OOEtOO OOEtOO I 7 E - 0 4 3 8 E - 0 9 OOE+OO 0 Of 100 2 4 E - 0 S 9 . I E - 0 0 
AROa.OR- l2aO j e x t o o a x t o o 4 « C - 0 4 1 4E-04 O X t O O O X t O O 8 7e -09 4 7E-09 OOEtOO OOEtOO 3 . IE-04 3 OE-OS OOEtOO OOEtOQ 4.2E-09 4 . I E - 0 8 
BARIUM 4SE-03 i a E - 0 3 O.OEtOO OOEtOO 8 2 E - 0 4 2 I E - 0 4 OOEtOO O.X tOO 
COPPER 
MANOANESE i x - o t • ic-ot O X t O O O X t O O t u - e t 1 8C-03 O X t O O OOEtOO I 4 E - 0 I 3 i e - 0 2 OOEtOO OOEtOO 2 0 E - 0 2 4 2 E - 0 3 OOEtOO O X t O O 


NICKEL 
SELENIUM 
SILVER t x - a i i rc -02 e x t o e O X t O O t 7 E - 0 t 3 7E-03 O X t O O OOEtOO 
THALLIUM e x t o o O X t O O UaCtool t i E - O I O X t O O OOEtOO 
VANADIUM t2e-0« 8 t f - 01 e x t o o O X t O O ttE-02 a 8 E - 0 3 O X t O O OOEtOO 3 0E-OI 8.8E-02 O.OEtOO OOEtOO 4 2 E - 0 2 1.3E-02 OOEtOO 0«EtOO 
ZINC O X t O O O X t O O 1 7 E - 0 I 1 7E-02 OOEtOO OOEtOO | j . 8 E t a o | 2 2 E - 0 I OOEtOO O.OEtOO 2.4E-01 2 a E - 0 2 OOEtOO O.X tOO 


8 8 E - 9 4 • f 2 2EtOi |> 1 4 2Et0O|* * 8.4E-04 * I 6 ^ - 0 4 •1 3.0EtOOC 9 7 £ - 0 t *IsUM * IKW 1 " t « 9 l > n » S t " W t : r ? f i - 9 « : 1 ? f - « * 8eE-o»* i i f i -<?! l 


BOXEO VALUES ARE HAZAMJ OUOTIf NTS VVMICH f R C t f O UMT V 
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T A B L E • - 4 * 
SUMMARY OF RISK RESUI TS VO 
NYANZA OPERABI E UNIT 3 
MIDDLESEX COUNTY. MASSACHUSETTS 
PAOE 4 


n«i(WQUE dSriBHi^desyKM 


" "  i FAinHAVEN BAY lAXONm tRatftvdiR 
PARAMETIR 


• v « a w T •NCSFBHCRMAN SPORT FBHCMKAM SUBSISTENCE FBHERMAN SPORT FBHEFMAN 


VSXVJVCX. MnCWT U M H M K MUAfi&Jdi t ieNr CAMCEAAiAK HAlARDdUOfltNT CANCER RISK HAZARD QUOTIENT CANCER RISK


MAX •  A W MAX AV4 MAX AVQ MAX AVQ MAX AWI 'MAX AVQ MAX AVQ MAX AVO 


NAPHTHALENE* a«c-ei 4 4 ( - e  t O K t O O o X t o  e 8 M - 0 2 a x - 0  3 OOEtOO OOEtOO 
PHENOL* f 7 t -0« I N - 0  4 O K t O O exteo a7E-09 t4E-09 OOEtOO OOEtOO 1BE-02 2.4E-03 OOEtOO OOEtOO 2 9 E - 0 3 3 3E-04 OOEtOO OOEtOO 
NITROBENZENE 8 9E-02 a 5 E - 0 2 OOEtOO OOEtOO aeE-03 8.8E-03 O.OEtOO O.OEtOO 
ANTIMONY* 4 7 1 - 0 1 « 71 -01 extoe O X t O O O K - O t a x - 0  2 OOEtOO OOEtOO 
ARSBKIC* a i ( - e  i i M - a  t 4 M - 0  0 4 X - 0  9 t « e - o t t M - 0  2 aoE-oa S7E-oa 
CADMIUM* 
CHROMIUM* 8 K - 0 3 a M - 0  4 O K t O O O K t O O 7 K - 0  4 t X - 0  4 OOEtOO OOEtOO 4 e E - 0 3 0. I E - 0 4 OOEtOO OOEtOO a 3 E - 0 4 a 4E-09 O.OEtOO O.OEtOO 
LEAD* O N too o M t o e O K t O O O K t O O OOEtOO OOEtOO OOEtOO OOEtOO OOEtOO OOEtOO O.oEtoo O.OEtOO O.OEtOO OOEtOO O X t O O OOEtOO 
MERCURY* 
METHYL MERCURY* 


1 i l  l too] 
I fHtoo 


{ a i t o e 
laCtoq 


O K t O O 
O K t O O 


extoo 
O X t O O 


[Tiitoo) 
a 4E-ot 


3aE-ot 
t9E-01 


OOEtOO 
OOEtOO 


OOEtOO 
OOEtOO 


1 4 E t 0 t 
9.4EtO0 


4 BE too 
2 9Eto6 


OOEtOO 
OOEtOO 


O.XtOO 


OOEtOO 


1 2 0EtOO) 
7.4E-01 


a 9 E - 0 t 
3.9E-0I 


OOEtOO 
OOEtOO 


O.OEtOO 
O.OEtOO 


3/4 METHYL m t N O L 
METHYLENE CHIORHJC 


8 2E-02
3 2 E - 0 I


 3 8E-03 
t I E - 0 2


OOEtOO 
 a . i E - a 9 OOEtOO 2 2E-Ofl 


7 OE-03 
4.3E-02 


9 1 E - 0 4 
1 8E-03 


OOEtOO 
a 3 E - 0 8 


O.OEtOO 
3.0E-07 


ACETONE 2 2E-02 9 4E-03 OOEtOO OOEtOO 3 OE-03 74E-04 OOEtOO. O.OEtOO 
BEPH 4 M - e f l l f - M 9 M - M i 4 C - o a a 3 E - 0 3 18E-03 7 9E-07 iaE-07 2 9E-03 2.2E-03 3 0E-07 2 6E-07 3.4E-04 3 0 E - 0 4 4 iE-oa 3eE-oa 
BENZO(B|FLUOR*NTHENt OOEtOO OOEtOO 2 9E-04 2eE- ' )4 O.OEtOO OOEtOO 4 0E-09 3.BE-09 
BENZO(A|PYnENE OOEtOO OOEtOO 8 aE-09 e.eE-d9 OOEtOO OOEtOO I.2E-09 I.2E-0S 
ENOOSULFAN 1 4 i t - e  f 8 4 t - 0  2 O K t O O O X t O O a 9 E - 0 3 4aE-03 OOEtOO OOEtOO 
ENOOSULFAN* 
ENOOSULFAN SVA.FATE >7 i .e> t 7 E - 0 2 O K t O O O X t O O 3 7 E - 0 3 3 7E-03 OOEtOO OOEtOO 
DiaORIN 1 4 C - e i 8 81 -03 4 a E - M t i E - o a 1 8E-03 8 2E-04 a 3E-07 3 2E-07 
* ; - D 0 0 O K t O O O K t O O t X - K ax-or e x t o  d ;ioEtoo 2 7E-07 a x - 0  8 
4,4-DOE O K t O O O K t O O 4 N - M i x - e  t O l ^ t C O O X t o o 8 4E-07 2 0E-07 OOEtOO O.OEtOO 7 . iE -oa 3 9E-08 O.OEtOO OOEtOO • 7E-07 4.aE-07 
4.4-DDT o N t o  e O K t O O 4 K - 0  7 2 81 -07 O K t O O OXtOO a4E-oa 3 8E-oa 
ALPHA-CHLOROIMC 4 H - e a 4 M - »  t 1 M - M ix-oa 8 2 1 - 0 3 a2E-03 t l E - 0 7 2tE-07 
QAMMA-CHL0R0IV4C t K - « i N - e  t 7 M - 0  7 ax-e7 atE-03 t aE-03 l X - 0  7 aaE-oa 
ALDRN 
HEPTACLOR t x - o  t 4 M - e 3 t X - 0  9 44E-oa t t E - 0 3 a x - 0  4 t i E - o a eOE-07 
AROCHLOR 1248 
AROaOR-1294 O K t O  O axtoe taE-e4 a x - 0  9 eoCtoo oxtoe 2 4E-09 t 2E-09 OOEtOO OOEtOO 2 I E - 0 3 a 8E-04 OOEtOO OOEtOO 2 a E - 0 4 t 2 E - 0 4 
A R o a o R - i 2 a e O N t o e O K t O O 4 H - 0 4 t l E - 0 4 o K t o  e OXtOO a 7E-09 2 aE-09 OOEtOO O.XtOO t 3 E - 0 4 4OE-09 OOEtOO OOEtOO I 8 E - 0 5 e2E-oa 
BARIIM - 3 0 E - 0 2 I .7E-02 O.OEtOO O X t O O 4 IE -03 2 4 E - 0 3 O.OEtOO OOEtOO 
COPPER • 
MANOANESE i 7 ( - e  i i M - e  a 9Vt*vfa O K t O O S K - e  t 3 aE-03 OOEtOO OOEtOO 4 9 E - 0 I 3 8E-02 OOEtOO OOEtOO a. IE -02 9 3E-03 O.OEtOO OOEtOO 
NICKEL 8 41-02 t K - e  t O K t O O O X t O O 1 lE-Ot t tE-03 OOEtOO OOEtOO t 4 E - O I 2 2 E - 0 2 OOEtOO OOEtOO 1 8E-02 3 0 E - 0 3 OOEtOO O.OEtOO 
SELENIUM 17E-et 4 4E-0> O K t O O O K t O O t x - o  t 8IE-e3 O X t O O OOEtOO 7.3E-02 2.9E-02 OOEtOO O.OEtOO 1OE-02 3 9E-03 O.OEtOO O.OEtOO 
SILVER t lE-OI t4E-e> O K t O O O K t O O t X - 0  2 3 2E-03 OOEtOO OOEtOO 
THALLIUM 
VANADIUM i 4 | : ?  i 


T i t tool extoe 
O K t O O 


O X t O O 
O K t O O 


m i t o o i 
i f f - 0  2 


I8E-0 I 
t tE-02 


OOEtOO 
o X t o  o 


OOEtOO 
OOEtOO 


ZINC a4E-ot t t f - O  I O K t O O O K t O O 8 K - 0 2 t7E-03 OOEtOO OOEtOO l . 4E -0 t a i E - 0  3 O.OEtOO OOEtOO 2.0E-02 a 3 E - 0 3 OOEtOO O.XtOO 


SUM l l , « t9 lM i \hnt • T M - 0 4  - k  4 7Et0o|- • H - O  f IOe-04* 4 1 aEtoiri aoE+ooh • 2.8E-03 * I 3 E - 0 3 -1 2 2E t00 |  oaE-ot • • 3 a E - 0 4 * iaE-04 


BCREO VALUES ARE HAZARO'OUOtKNTa WHKM CXCt f O UMT V 







S U H M A N T o  r m a  n H C S U I I S 


NYANZA OPERABIE UNIT S 


MIDOIESEX COUNTY. MASSACHUSETTS 


PAOE 9 


VO 


to 
M R8K VALUES: SEDIMENT EXPOSURE 


VO 
PARAMCTB* ^ A o  n 


AMOSACKORXMO 
^ « A C M 4 EASTSW WETLANDS EA8TBV1 WETUNOa ~ 


OnLUNQ 


•U2AWaUdT<NT 1 
CHU> 1 


cuKmm* 
i f n t M E 


HUAM<iMOtt£NT 
CHOO 


&At4()CAMi< 
UFETIME 


HA2ARO(SUOTIENT 
CHILD 


CANCEfi" R«K 
UFETIME 


HAZARD QUOTIENT 
CHILD 


CANCER FWK
UFETIME


 1 
1 


Ukl 1 AM 1 ••liAi T AvA MAX 1. Ava r hJS'i AVQ MAX 1 AVQ MAX 1 AVO |blAX 1 AVQ 1 MAX- f AVQ 


TRiCHUOROETHENE O X t O O o X t o o 2 . IE-00 1.IE-OS O X t O O O.XtOO 4 .x -oa 2.7E-oa 
I20ICHL0R0CTMENE I X - 0  9 3 X - M ex tOQ O X t O O 8 X - 0  S 3 X - 0  9 O K t O O O K t O O 3 3 E - 0 3 1.IE-04 ' O.XtOO O X t O O 
CHlOnOBENZENE* ax -oa t X - M O X t O O O X t O O 3 3E-04 I 7 E - 0 4 O X t O O O X t O O 7 . X - 0 3 9 4 E - 0 4 O X t O O O.XtOO 
NITPOBENZS^E* 3 X - 0  3 3 X - 0  3 O X t O O O K t O O 8.4E-04 4 X - 0  4 O.XtOO O X t O O 
1 . 2 - 0 < C H U » 0 M N Z t « 4 X - a s t X - K O X t O O O X t O O t . K - 0 4 1 . X - 0 4 O.XtOO O X t O O 3 X - 0  4 4 X - 0  a O.XtOO O K t O O 
l , 3 - 0 C 8 * 2 X - 0  9 2 . IE-09 O.XtOO O X t O O 
1.4-OCB* O K t O O OXtOO I 4 C - 0 * 7 X - 0  8 O X t O O O K t O O 3.K-oa t . K - M O K t O O O X t O O 3 X - 0  8 7 X - 0  0 
t.2.4-TRiCt«OMO«ENZENC> 1 X - 0  3 1 I E - 0 3 O X t O O O K t O O 84E-03 3 4E-03 O X t O O O.XtOO B X - 0  4 9 X - 0  4 O.XtOO O K t O O 
NAPHTHALENE* a i E - 0 4 3 I E - 0 4 O X t O O O K t O O I X - 0  3 8 X - 0  4 O X t O O O X t O O 4 X - 0  9 42E-0S O X t O O O K t O O 
PHENOL* 
AR9ENC* i M - e  i t x - « I 4 C - K «7E-oa • I E - 0 2 4 X - 0  2 a X - o « 4 X - 0  8 7.7E-02 4 X - Q Z ax-oa 4 . x - 0 0 4 . X - 0 2 I K - 0  2 4 .x -oa t . lE-OO 
ANTIMONY* i x - o  t t x - « O K t O O O K t O O 
CADMIUM* I . X - 0 2 2 4 E - 0 3 O.XtOO O.XtOO 
CHROMIl* ! * l K - 0 4 4 I f - 0 8 O K t O O O K t O O 3 X - 0  4 8 X - 0  9 O X t O O O X t O O a4£-04 2 X - 0  4 O X t O O O K t O O 7.7E-04 7 . M- 0S O.XtOO O X t O O 
LEAD* ax toe OXtOD O K t O O e x t o o O X t O O O X t O O ox too O X t O O OXtOO O K t O O O.XtOO O.XtOO O X t O O O X t O O O X t O O O K t O O 
MERCiaW* . ' ax -oa 171-09 O K t O O O K t O O I X - O  I 24E -02 O K t O O O X t O O 8 X - 0 1 2 . X - 0 I O X t O O O K t O O S 7 E - 0 t 3 X - 0  2 O K t O O O.XtOO 
MONOMETHYVHQ* 8 K - 0  3 l X - 0  3 O X t O O O K t O O 4.iE-ai t X - 0  3 O X t O O O K t O O 


1 OIMETHYLHQ* , 


0\ 
I 


VINYL CHUMOE 
BENZENE 
OICHtOROMCTWVNC a x - 0 7 4 I E - 0 7 • 7 E - I I 8 X - l  t 


O X t O O 
1 I E - 0 4 


O.XtOO 
O X - O S 


I . X - I O 
l.3E-0e 


t . x - i o 
I . X - 0 0 


H" 
OV 


ACETONE 
BEHP 


4 18-07 4 11-07 O K t O O O K t O O I X - 0  9 
l X - 0  4 


a x - M 
74E-09 


O X t O O 
t 4 £ - 0 0 


ox*ao 
4 7E-oe 


8 .x-09 3.7E-08 O.XtOO O K t O O 4 9 E - o a 
4 i E - o a 


i4E-oa 
2 .x -00 


O.XtOO 
2 . x - t o 


O.XtOO 
I . X - I O 


3/4-METHUP»1EN0L t2E-0S t X - 0  9 O X t O O O.XtOO 3 4 E - 0 8 3 4E-00 O.XtOO O X t O O 
2-METHn.NAPH 
ACENAPTHVLENC 2 K - 0  4 t X - 0  4 O X t O O O K t O O 2 X - 0  9 t X - 0 9 O.XtOO O.XtOO 
PHENANTMCNC 1 a x - a t 7 7 1 - M O K t O O O K t O O a x - 0 3 a 4 E - 0 4 O X t O Q 0 X « 0 0 32E-04 3.2E-04 O.XtOO O K t O O t .4E-04 4 X - 0 3 O X t O O O K t O O 
FLUORANTHENC i « - a  s I I E - M O K t O O O K t O O 4 X - 0  4 t X - 0  4 OXtOO 0 X 4 0  0 ax -OS O X - O S O X t O O O K t O O t . X - 0 9 87E-oe O K t O O O.XtOO 
PYRENE I K - O  S I X - O B O X t O O O X t O O a tE-04 t . I E - 0 4 OXtOO O X t O O l X - 0  4 a x - 0 9 O.XtOO O K t O O I.7E-00 t.7E-oa O.XtOO O K t O O 
BEN2D(A)ANT>1 O X t O O O X t O O t lE-00 t x - o a O X t O O O.XtOO 4 X - 0  7 3 . x - 0 7 
CHRVSa^E 1 O K t O O OKtOO 4 K - 0  7 4 I E - 0 7 O X t O O O X t O O t.lE-0« t x - o a O K t O O OXtOO 3. I E - 0 8 2 .x-oa O X t O O O X t O O 2 X - 0  7 2 . K - 0 7 
BENa3(8)FLUOR O K t O O OKtOO i l E - O T 4 T E - 0 7 O K t O O O X t O O ax-oa t x - o a O X t O O OKtOO o.4E-oa 7.iE-oa 
8ENB}(K|FLUOR O X t O O O X t O O 8 7 E - 0 8 2 K - M O.XtOO O X t O O 2 . x - 0 0 7 . IE-07 
BENS)(A|PYRiNC O K t O O e x t o e t l C - 0 7 t 3 E - 0 7 O X t O O O X t O O t x - o a t x - o a OKtOO OXtOO 2 X - o a 2. IE-08 OKtOO O X t O O 3.1E-07 3 . IE -07 
IN(I23-CC|PYRENI O K t O O O X t O O t x - o a t X - M 
DIBENZ(A»4ANTM O K t O O O X t O O t4£-07 t X - 0 7 OKtOO O K t O O 3 I E - 0 7 3 . IE-07 
B E N S x a n q p c R n . 3 X - 0  4 3 X - 0  4 OXtOQ OKtOO 
BARIUM 8 M - « 84C-M O K t O O O K t O O 7 K - 0  3 t x - o a OXtOO OXtOO 2 IE-03 t .X -03 o  x too O K t O O 2.X-03 I . X - 0 3 O X t O O O.X+00 
BEmUJUM a « - « 4 .811-04 I M - « l X - 0  8 O X - 0  4 a X - 0 4 3 X - o a i.4E-oa 1.x-03 a.iE-04 8.x-oa 3 X - 0  8 3 X - 0 3 0 8 E - 0 4 I X - O  S t . X - M 
COPPER 
MANQANEBE I K - K 7 K - M O K t O O O K t O O 7 X - « t x - o a O X t O O O X t O O 24E-02 8 X - 0  3 OXtOO O X t  M a.7E-03 I . K - 0 3 O.XtOO O X t O O 
NK:ICL 4 T f - « I K - n O K t O O O K t O O 1 TE-oa a x - 0 4 O X t O O O X t O O 37E-03 e.x-04 O.XtOO O X t O O ME-03 a x - 0 4 O.XtOO O.XtOO 
SILVER 
8ELENUM l l f - « 8 > K - a 4 O K t O O O K t O O 24E-03 B X - 0  4 OXtOO O X t O O 
THALLUM 3;7E-02 I.2E-02 O.XtOO O X t O O 
VANADIUM I X - K B X - o a O K t O O O K t O O I2k-as e x - 0 3 O X t O O O X t O O e x - 0 3 4 X - 0  3 OXtOO O X t O O S.X-03 3 X - 0  3 O X t O O O K t O O 
ZINC 871-03 « K - a O K t O O O X t O O 3 X - 0 ] t X - 0 3 O X t O Q O K t O O I X - 0  3 a x - 0 4 OXtOO OOEtOO 3 X - 0 3 3 8E-04 O X t O O O.XtOO 


I 4,*-(1H£ OXtOO OKtOO 3 X - 0  0 2 X - 0  B 
4,4-OUU OXtOO OXtOO i4E-oa I 4 E - 0 S O.XtOO O X t O O 7.x-00 3 3E-00 
4.4-DOT OXtOO OXtOO ax-oa t tE-08 
CHIOROANE 
AROCIOR 1204 


SUM 2 X - 0 9 t X - 0 0 7 X - 0 2 2 I E - 0 9 i « c - e i I X - O I 1 i . iEtooL t f tJtL. . I f f - 9 9 , .IS a 9H-9 i . I9S-99. I1S-"9 .££-.91 _ i 96-21. ss-al 


BOXEO VAlUCa APC HAZAM) OUOIlCNTO W C W U C g  O UMfV 







I 


I MARY OF RISK RESULTS 

7A OPFRABIE UNIT 9 



L E S E X COUNTY. MASSACHUSETTS 


COLO BPRINO BROOK 


PAOE a 


VO 


to 
M 
VO PARAMCm 


TNCHLOROFTHENl 
I20ICHLOROETHENE 
CHLOROBENZENE* 
NITRDBENZWE* 
l .2-DlCHlOnOBENZI»C 
1.3-DCB* 
».4-0CB* 
1.2.4-TRiCHlOROBENZlNP 
NAPHTHALENE* 
PHENOL* 
ARSENC* 
ANTIMONY* 
CADMIUM
CHROMIUM* 
LEAD' 
MERCURY* 
MONOMETHYIHO* 
DIMETHYL HO* 


VINYL CHtOROC 
BENZENE 
OICHLOROMETHAM 
ACETONE 
BEHP 
3/4 - METHYL mCNOi 
2-METHYLNAPM 
ACENAPTHYLENE 
PHENANTMCNE 
FLIKMWNTHENE 
PY7CNE 
BENZO(A)ANTH 
CHRYSENE 
BENZOmFLUOn 
BENS)(K)FlUOn 
8ENZDtA)PVRCNE 
IN(I23-C0|PVRENC 
DIBENZ|AH}ANTN 
BEN20(OHI)PERVl 
BARIUM 
BERYLUUM 
COPPER 
MANOANESt 
NICKEL 
SILVER 
SELENUM 
THALLUM 
VANADllM 
ZINC 
4 . 4 - U * 
4 . 4 - 0 0 0 
4.4.DOT 
CHIOROANE 
AROCU)RI2»4 


SUM 


rtSKVALUBSc BEDIMEinEXPOBUBe 


6UTrA[LC«EK RACEWAY 


tiJotmauortHiT CAHcmmK •••f lAZAWiSodMiir t*ncmmK HAZARD QUOTIENT <MtC0ittS< 


AuLVsn 


cmo urcmc CHILD tFETTME CHILD LIFETIME 


UAM 1 • —jwa 1 Uki 1 Ava iiAy 1 Ava MAX 1 AVQ MAX i Aya MAX 1 AVQ 


O K t O O O K t O O ax- to 4 K - I  0 O X t O O O K t O O 4 X - I  I 3 X - 0 O O K t O O O K t O O 8 X - 0 7 2.1E-07 


««-« 
I K - 0  0 


• K - K 
t l E - e s 


axtoo 
O X t O O 


O K t O O 
O K t O O 


4 11 -07 4. I E - 0 4 O X t O O O K t O O 5 . X - 0 4 
4 X - 0  0 


t X - 0  4 
I . X - 0 3 


O K t O O 
O X t O O 


O X t O O 
O X t O O 


1 4 * - 0 9 I X - 0  3 O K t O O O K t O O t X - 0  3 I X - 0  3 O K t O O O K t O O 
4 K - M 4 X - 0 S O K t O O O K t O O 7 X - 0  0 a.x-M O K t O O O K t O O I X - 0  4 t . l E - 0 4 O X t O O O K t O O 
7 K - 0 0 7 H - M O K t O O O K t O O 
O K t O O O K t O O 7X-oa B7E-0O 
i K - o  a I K - o  a O K t O O O K t O O tx -oa 1 . X - 0 3 O X t O O O X t O O 
3 1 1 - 0 4 t K - e  4 O K t O O O K t O O 1 7E-04 1. I E - 0 4 O K t O O O K t O O 3 . X - 0 3 t l E - O ) O X t O O O.XtOO 


4 H - a a t x - o t 4 X - o a t X - 0  0 t x - o t tx-oa t 7 E - o a i . X - o a t x - o t t . X - O I ^ 4 E - o 9 I . X - 0 9 


2 X - a  2 ax-oo O.XtOO O X t O O 
i M - e  4 I K - 0  4 O K t O O O K t O O t X - 0  3 a x - 0  4 O K t O O O X t O O 3 X - 0  4 t K - 0  4 O X t O O O X t O O 
O H t o e 
4 4 * - e t 


O K t O O 
« M - e  t 


O K t O O 
O K t O O 


O K t O O 
O X t O O 


O K t O O 
* X - O  t 


O K t O O 
t x - o  t 


oxtoo 
O K t O O 


O X t o o 
O K t O O 


O K t O O 
O I E - 0 3 


O K t O O 
4 X - 0 3 


O X t O O 
O X t C O 


O K t O O 
O X t O O 


o K t a e • K t a e a t f - i i B K - t t 
3 K - 0 8 I K - o a 4 X - t O I X - 1 0 4 X - 0 0 4 . x - 0 8 B X - t O 9 X - t O 
t . « - o a 8 X - 0 7 O X t O O O K t O O 3 IE-OS O X t O O O X t O O tx-oa 


I X - O B 171 08 1 4 - 0 8 1 t l - o a t X - 0 4 t . I E - 0 4 I X - O O 8 X - o e 2 X - 0 4 2 t > - 0 4 IBE-OB t s E - o a 


7 i t . o a 7 X - H O X t O O O K t O O 1 X - 0 4 I X - 0 4 O K t O O O K t O O 
4 I ( . 0 4 a K - e 4 O K t O O O K t O O 4 K - 0 4 3 X - 0 4 O K t O O O K t O O 8 X - 0 3 O.XtOO O.XtOO ax-oa 


0 7 1 - 0 0 o o t i ' t a O K t o o 8 X - 0 0 a 7 E - 0 8 O X t O O O X t O O I X - 0 3 7 . X - 0 4 OOt'^OO O.XtOO 7H-K 
O X t u O O K t O O 17E-04 1 X - D 4 O K t O O O X t O O 8 X - 0 4 axii£*oo O X t O O 


O K t O O O K t O O O X t O O O X t O O 2 7 E - a a 2 X - 0 8 O X t O O O K t O O t X - 0 9 " t X - 0 9 
ax -M tx-oa O X - M 


tie-oa ix-oo 
O K t O O O K t O O I K - 0 0 O X t O O O K t O O 3 X - o a 2 7 E - 0 8 O K t O O O K t O O 2 X - 0 8 I . X - 0 9 ix -oa 
O K t O O O K t O O t i E - O O t 1 E - 0 0 O X t O O O K t O O 4 X - 0 0 3 i E - o e O.XtOO O K t O O I X - O O I . IE -09 
O K t O O O K t O O I 7 E - M O K t O O O K t O O 2 K - 0 0 O K t O O O X t O O t . K - C 9 I . IE -09 tx -oa ix-oa 
O K t O O O K t O O I X - M O K t O O O K t O O 3 i E - o a O K t O O O K t O O l X - 0  9 tx -oa tx-oa tx-oa 
O K t O O O K t O O 8 X - 0  7 O K t O O O X t O O I . X - o a 


1 4 1 - 0 4 I X - 0 4 O K t O O O K t O O 8 X - 0 4 t X - 0 4 O K t O O O K t O O 


ax-07 tx-oa 


O K t O O O X t O O t l E - 0 3 I X - 0 3 O K t O O O K t o o t X - 0 3 1 . K - 0 1 O X t O O O X t O O 
t K - 0 4 i K - e 4 8 K - a 7 7 K - 0 7 8 X - 0 4 3 X - D 4 3 X - D 0 i .7E-oa 3 7 E - 0 3 t X - O J t . M - 0 9 l . l E - 0 9 


1 7 1 - 0 3 O K t O O O X t O O t X - t t l 3 K - 0 3 O K t O O O K t O O I . X - O S a x - 0 3 O X t O O O X t O O 


aK-e4 aK-e4 


tx-oa 
1.7E-a2 O K t O O O X t O O ax-oa 


4 7 t - e a 8 1 1 - 0 3 O K t O O O K t O O 4 K - 0 3 O K t O O O K t O O I . X - 0 2 t . X - 0 2 O K t O O O X t O O tx-oa 
8 4 1 - 0 4 a K - 0  4 O K t O O O K t O O 1 . X - 0 3 O K t O O O X t O O 4 X - a  3 3 X - 0 3 O K t O O O K t O O tx -oa 


O X t O O O X t O O I X - O O " t.x-os 
0 0 £ * 0 0 0 X ^ 0 0 4 8 E - 0 9 I.4E-O0 


O X t O O O X t O O 4 X - 0 7 2 . K - 0 7 


J4^-08 a x - 0 1 t . X - 0 4 e x - 0 0 . t t t - a . 7X-K . XfLA. m-n 176721 i«7.«»1 V«f-M Vf-.i} 


HAZAROQUOTIENt
CHILD


MAX 1 AVQ


t x - o a


3 . iE -as
O.XtOO


2 X - 0 3
a x - 0 4


IBE-Oe


i . iE -oe
t X - 0 3


5 7 E - 0 2


 I . I E - 0 2


 t x - o o
 O.XtOO


 2 X - 0 3
 3.7E-04


 I X - 0 2


 a . iE -03
 I.4E-03


 4 X - 0 2


 C A N C 8 \ f l « K . 
 UFETIME 


 MAX 1 AVQ 


 t x - o a



 O X t O O

 O X t O O



 O X t O O

 a x - o a



 O K t O O



 O X t O O

 O K t O O



 9 X - 0 0



" , 


 t x - o a 


 0 . K 4 0 0 
 O.XtOO 


 O X t O O 
 i . x - o a 


 O.X+00 


 o . x t o o 
 O X t O O 


 3 X - 0 a 


*n 


BOXEO VALUES ARE HAZAWXKJOTllMTB W i a C H l X C g D U N i r V 







NYANZA OPERABLE U M T S 
MIDDLESEX C O U N T Y . MASSACHLISETTS 
PAOE 1 


VO 
to RBKVALUBte BEOIMENT EXPOSURE J 
VO PAflAMETBt " •• « A c » l * "T?AftH 4 REACHfi REACHB 


• 


»tt2AWaUdT<NT 
cma 


Mki - y Avd 


t m t ^ i h k t  i 
i r r r m .


[' nJ5"» Ava 
\ 


HAZARD QUOnCNT 
CHtlD 


" 'MM 1 AVd 


CAid»AnK 
l*ETlMe 


MAX 1 AVd 


HAZARD OWOTIENT 
CHILD 


MAX 1 AVQ 1 


CANC9IRWK 
UFEHME 


ilAX 1 AVQ 


HAZArt) QUOTIENT 
CHILD 


MAX 1 AVQ •• 


CANOS^MK
UFETtMiE


MAX 1 Ava 


1 
1 


TRICHIOROETHENC 
t20K>tLOnOETHEHC 
CKU3RQ8ENZ84E* 
NITRDBENZBIE* 
1.2-DiCHtXMO BENZENE 
1.3-DCB* 
t . 4 - 0 C B * • H t o e O K t B O t x - o  t i x - o  a 
l .2 .4-TRK>«OR0eENZENr t K - 0 4 t s -o« OKtOO O K t O O 
NAPHTHALENE* a x - O B • K-OS O X t O O O K t O O 
PHENOL* 
ARSENC* I X - 0 1 4 X - 0 > i x - o  a 8 K - 0  8 t x - o  t a x - o  t t i E - n 7 X - o a 8 X - 0 2 2 .x-a2 e x - 0 0 2 X - a e I X - O  I oaE-02 I . X - 0 9 7 . x - 0 8 
ANTimONY* O K - K I X - K O K t O O O K t O O 
CADMIUM 7 M - M I K - K O K t O O e X t o o a x - o  i I X - M O K t O O O X t O O 8 X - 0  2 l 4 e - 0 2 O X t O O O.XtOO 
CHROMIUM* 
LEAD* 


4 M - a i 
OKtOO 


t X - 0 4 
OKtOO 


extoo 
OKtOO 


O K t O O 
O K t O O 


4 IE-04 
OXtOO 


I X - 0  4 
O K t O O 


O X t O O 
OXtoo 


O X t O O 
O X t O O 


1. IE -04 
O X t O O 


a x - 0 9 
OXtOO 


o  x too 
O X t O O 


O X t O O 
O.XtOO 


8 I E - 0 4 
O X t O O 


I . X - 0 4 
O.XtOO 


OOEtOO 
O.XtOO 


O X t O O 
O X t O O 


MERCURY* > « - • ! I K - 0 1 t K t O O O K t O O 4 K - 0 I t I E - 0 2 O X t O O O K t O O t X - 0  2 a IE-03 O K t o o O X t O O l . l E - O I 3 iE -az O X t O O O X t O O 
MONOMnHVLHO 471-04 471-04 OKtOO O X t O O I .X-03 4 X - 0  4 O X t O O O K t O O 
OtMETHYlHQ a 4 « . M I X - 0 4 OKtOO O X t O O 


" VINYLCHLOnOE 
BENZENE 
DICtnOROMETHAHC 


I 
H 
ô  


ACETONE 
BEHP 
a[/4-METHYU>HEN0L 
2-MET>mNAPH 


I X - 0 8 
i K - e 4 


t x - o  a 
• K-OB 


OKtOO 
ax-oa 


O K t O O 
e 7 E - M 


1 I E - 0 4 a x - o o O X t O O O K t O O 
3 X - 0  9 
8 X - o e 


3aE-oa 
9 X - 0 8 


2 X - a e 
o  x too 


24C-oe 
O X t O O 


2 X - 0  9 
t X - 0  4 


IBE-OO 
I X - 0  4 


O.XtOO 
t . x - o a 


o  x too 
t . K - o e 


ACEWPTHYl lNE 4 X - e 4 4 K - 0 4 O X t O O O K t O O ax-OS a x - o a o X t o o O K t O O 
PHENANTH«Nt 3 K - e a 7 K - e 4 O K t O O O K t O O 0 7 E - 0 0 8 7 1 - M O X t O O O K t O O 2 K - 0 4 t X - 0 4 a  x too O K t O O a .x -04 a x - 0 4 0 .x too a x t o o 


8 H - 0 4 l f f - 0 4 B K t O O O K t O O 1 X - 0  8 I X - O  S O K t O O O X t O O 87E-aa 07E-oa OXtOO O.XtOO t . X - 0 4 I . X - 0 4 O X t O O O X t O O 
PYRENE 
BENS>(A)AHTM 
CHRYSENE 


7H-04 
a M t o e 
a X t o e 


171-04 
OKtOO 
a x t o o 


axtoo 
i i t - o e 
t K - O S 


O K t O O 


ax-oa 
4 X - o a 


I K - O S 
O K t O O 
O K t O O 


I 7 E - 0 8 
O K t O O 
O X t O O 


O X t O O 
t X - 0  7 
8 X - 0  7 


O K t O O 
2 X - 0  7 
S X - 0  7 


7.K-ao 
OXtOO 
OKtOO 


7 . K - 0 0 
O X t O O 
O X t O O 


O X t o o 
I .X-oa 
i.BE-oa 


O.XtOO 
I .X-oe 
i.8E-oa 


t X - 0  4 
O X t O O 
O.XtOO 


I.4E-04 
O.XtOO 
O X t O O 


O X t O O 
3 8E-ae 
3 X - o e 


O.XtOO 
t x - o  a 
3 X - o a 


BEN2D|BtFlUOn OKtoo B K t O O 1 IE-OB a « - « OXtOO OKtOO I X - M 7 K - 0 7 OXtOO O X t O O 3 X - o a 3 X - 0 8 O X t O O O X t O O B.7E-0B 4.iE-oa 
BENSpqFLUOR B K t o e O K t O O t x - e  t S K - K OKtOO OKtOO SX-07 a x - 0 7 O X t O O 0 X 4 0  0 3.X-00 2 . X - M 
eENa}(A|PVRENE OKtOB • OEtOB l ie -OS t 1 l - « OKtOO OKtOO t X - O T a x - 0 7 OKtOO O X t O O 8 X - 0 7 a x - 0 7 O K t O O O X t O O 2.X-08 2 . X - M 
iN(ia-caiPvnENC 
DIBENZ(AH)ANTH 


a x t o o 
OKtOO 


• K t O O 
O K t O O 


4 X - o a 
7 X - 0 7 


t K - M 
a x - 0 7 


OKtOO OKtOO t X - 0 7 2 X - 0 7 OXtOO O K t O O 8tE-07 aiE-07 O X t O O O X t O O V K - 0 8 I .X-oa 


8EN2D(aHI)PCR«L aM-B4 4 K - 0  4 OKtOO O K t O O 4 71-00 47E-K OKtOO OKtOO 141 1.1 I X - 0  4 OXtOO O X t O O 4.x-04 3 X - 0  4 O X t O O o X t o o 
BARIUM 4 N - « 3 t « - o  a OKtOO O K t O O « K - a a t K - 0 3 O K t O O OKtOO 8 21 .^1 2.7E-03 OXtOO O X t O O 8 2E-03 a i E - 0 3 O X t  W o  x too 
BERALIUM « K - a a B « - e « BTi-oa t « - M I X - e a t X - 0 4 8 X - o a i .X -oe a 11 :.i a iE-oo 3 X - 0 7 a x - 0 7 7.x-04 I X - 0  4 3 I E - ( M 7.7E-07 
COPPER 
MANQANCBE I H - K 7 i i - o a • K t O O B K t O O 3.x- U2 t .X -02 OXtOO O K t O O 2 X - 0 2 1 I E - 0 2 O X t O O O.XtOO 
NICKEL a t i . a a t « - a  a a x t o a O K t O O BX-oa t x - o  a O X t O O O K t O O i re -03 8 X - 0 4 OXtOO O X t O O 7.X-03 I . X - 0 3 O X t O O O X t O O 
SILVER 3«E-03 I .X-03 O X t O Q O X t O O 
SELENUM t x - a a a K - 0 4 O X t O O O K t O O • K -03 8 4 1 - 0 4 O X t O O O K t O O t X - 0 4 I X - 0 4 O X t O O O.XtOO 32E-03 ftX-04 O X t O O O X t O O 
THALLUM 
VANAOKtM 
ZINC 


i « - « 
4 K - 8 a 


B i i - o a 
i X - e a 


O K t O O 
O K t O O 


a x t o o 
O K t O O 


t x - o  t a x - u O K t O O O K t O O 8 X - 0 3 
7 X - 0 3 


4.X-03 
l tE -03 


O X t O O 
o X t o o 


O.XtOO 
O X t O O 


2 X - 0 2 
8 X - 0 3 


I . X - 0 2 
2.7E-03 


o x t o d 
O X t O O 


O X t O O 
O X t O O 


4.4-OOE 8 H * 8 0 • K t O O t x - o  a 4 K - M 
4.4-000 OKtaa • K t o  e t x - o a 3 K - o a O.XtOO O X t O O 3iE-oe i x - o  e 
4.4-OOT 
CHIOROANE 
AROCtOR It84 


BUM . I H T U  . i U - t l I f f - l l t « - 0  8 . IK-91 in-9L - i K - 9 9 i i e - 0 0 I K - O I o x - o ? I .X-09 1.IE-OS .'•S-oi I X - O  I *ffi-ffl 2.46-08 


BOXEO VAIUCB API HAZATOOUOtIf NTB WtaCM t X C a O U M f Y 







i 
SU»*MAnrY OF RISK RESULTS 


7A OPERABLE UMT S 
.ESEX COUNTY. MASSACHUSETTS 


PAOE a 


VO 
IO mXVALUEBc BEDIMENr EXPOSURE 
M 
VO PAWVMtTm HktUI K A C H i K A C H t RFACH 10 


MAlAJOaUflMiiff 
CMIO 


CAMMMK 
^ r m c 


>MAA6606t i i»^ 
CHiia twcmmK 


ureme 
HA2AR6lM6tlfiNT 


CHttO 
CAHCmWK 


tlFETtME 
MAZARDQUOTIEHT


CHItO
 C A N O W W  K


 UFETIME . 
 :: 


ma 1 A\M iuk 1 Ava UAX 1 Avd MAX 1 AVQ M  ̂  1 A Y  * MAX 1 AVQ MAX 1 AVQ iilAX 1 AVQ 


TRICHIOROTTHENI 


CHU0R0BENZB4E* 
NITROBENZBIE* 
t .2 -D lCHUM»BENZEI« 
1.3-DCB* 
t .4 -DC8* 
l ,2 .4 -TnCHU>RO»£N2tNr 
NAPHTHALlNf* 
PHENOL* 
ARSENC* t x - e i t S - M 8 7 E - K 8 K - M I X - O l T X - O t t K - % W 7 X - M 3 X - 0 t t . K - 0 1 4.X-09 t I E - W 7.x-a2 ax -OS o x - M a x - w 
ANTIMONY* 
CAOMILAI* t x - e t t i t - O  S O K t O D O K t O O t X - o a 7 X - 0 3 O K t  W O K t  W 3 iE-oa t x - o  e O X t W o x t  w 
CHROMIUM* 3 K - e  4 8 8 C - W O K t O O O K t O O • X - M 4 X - M O K t  M O K t  W t4E-04 O X - M O X t W O X t W a.lE-W t l E - W O X t W O X t W 
LEAD- O K t O O O K t O O O K t O O O K t O O O K t W O X t W O X t  W O X t  W O X t W O X t  W O K t  M O X t W O X t W O X t W o . X t w O.KtW 
MERCURY* S X - M o K - o a O K t O O O K t O O t x - o  a i K - o a O X t  W O K t  W 2.X-02 t x - o  e o . x t w o . X t w 3 X - 0 3 t .X -03 O X t W O X t W 
MONOMETHyVHO* 
DIMETHYLHO* • 


Ol VINYL CHUMaOC 
BENZENE 
aCHLOROMCTHANE 
ACETONE . O K - 0  0 t K - o a t X - M 7 X - 0  S 


tn BEHP I X - 0  4 0 71 -08 7 K - 0  0 • l E - o a 
3/4-METHYlPHEN«L 
t-METHVLNAPH 
ACEtMFTHVLENI 
PHENANT>*CNE ax-e« 3 8 8 - 0 4 O K t O O O K t O O 
FLUOnANT>«NE tce-BB 4 8 8 - 0 8 B K t O O O K t O O 
PYRENE • I S . - 0 4 B K - 0  8 O K t O O O K t  W 
BEN20|A)ANTM O K t O O O K t O O t X - M I I E - M 
CHRYSB4E OHtoe O K t O O t i E - n I K - M 
BEN20|B)FLU0n O K t O O B X t O O t X - K I X - W 
BEN20iK)FLUON O K t O O O K t O O I X - M • K - 0  7 
8ENZ>|A)PYREN| O K t O O O K t O O t X - M I X - M 
INl l t t -COJPYRCNt O K t O O O K t O O I X - M I X - M 
aBENZ|AH)AMTH 
BEN2D|OHI)PERn. 8 1 1 - 0 4 a 11-04 O K t  W O K t  M 
BARIUM o K - a a t 4 8 .  M O K t  W O K t  W • • • -03 C t E - H O K t  W O K t  W B K - M 4 X - W O K t W O K t W t x - 0  3 I .X-oa O X t W O K t W 
BERYliJVJM t a - 0  4 a i t - M 8 K - 0  7 • K - e  7 
COPPER 
MANQM^EBC t « - a 878-03 • K t  M O K t  W I IE -O l a i E - K O K t  W O K t  W • . X - M 7.X-03 O K t W O.XtW 8tE-03 a x - w o . X t w O X t W 
N C t t l A H - a a I K - 0 8 8 K «  M O K t  W I K - o a B K - 0 4 O K t  W O K t  W t X - M t X - r  a O X t W O K t W t . X - W a.7E-04 O K t W O.KtW 
SILVER 
SELENUM t K - O  t 4 K - e 4 • K t  M O K t  W • X - 0 4 t7E-04 O K t  W O K t  W 
THALLUM 
VANADIUM I H - M 8 i i - a a O M t  M O K t  W ax-03 t x - n O K t  W O K t  W • K - O a 4 . X - W O K t W O.KtW 4.IE-03 t X - W O K t W O X t W 
ZINC 8 H - a a I K - o a O K t  W O K t  W a K - 0 3 •.7E-W O K t  W O . K t W t X - W t X - W O X t W O K t W 4.X-04 3 X - 0 4 O X t W O X t W 
4.4-OOE 
4 . 4 - 0 0 0 
4 .4 -007 • « ! 
CHIOROANE t H - 0 4 t X - 0 4 • X - M 4 X - M 
Anocu>Ria84 a x t o o a x t o o 4 X - 0  7 f x - e 7 


SUM 1II-91-us-ti 111-99 l l t-99 _U£.-9I I T t J i l 9 f i - « _ 7 S - « 4 X - 0 I t x - o  t 4 . X - M 2.IE-W t t e - o i 4 X - e 2 a « - M a x - M 


BOXED VAIV^EB ARE HAZARD OUOTKNTa MHCN EXCEED UNITr 







NYANZA O P C R A t l E UNIT S 
MIDDLESEX COUNTY. MASSACHLISETTS 
PAOES 


VO 
IO nSKVALUeBC eeOIMENT EXPOSURE nSKBUMMARIEe; 8EaiM94T EXPOSURS 
H 
VO PARAM8TER M  l znfisn ETLAMi 


(VCREATDNAl 
MMCAiNdWttUkn 


fCCREATONAL (770 DAYS PER YEAF| 
BQROERINa WETLANDS 


flESIOENTlAL 
HEARDPOND 


• U U M O O O K N  T 
c t a i o 


UAlT 1 « a  , 


CANeOMK 
ucn i * 


U  i 1 AVd 


HA2AMA(idtiiMr 
CHAD 


CANc«nn8K 
UFEniC 


MAX 1 AVQ 


HAZAWQUOTIEHT 
CHIID 


MAX 1 Ava 


CANceiniBK 
UFETIME : 


: MAX 1 AVQ 


HAZAfOQUOHENT 
CHILD 


, M « r *VQ„ 


euvNe«MK 
UFEUME 


MAk K A V «  1 -


TnCHtOROETHENE 
t2nCHL0n0ETHENl 
CHU}R0BENZB41
NITRJBENZENE
l.2-DICHU3f«3BENZE7C 
1,3-DCB* 
1.4-OCS* 
l . t . 4 - T R C H U > K M l N a N  r 
NAPHTHALENE
PHENOL
ARSENC 7 X - M t x - o  t 7 X - M 4.IE-M a X - O I t x - o  t t 7 £ - M I X - W 8IE-0I 2.7E-0I 3X-09 t X - W • x - 0  2 e .x -oa 7.1E-W 7.1E-M 
ANTt««0»<Y* 
CAOMIUM
CHIOMHJM • K-84 « X - M O K t  M O K t  M I X - e  a t x - 0  4 O X t  W O X t  W IX-03 3tE-04 OXtW OXtW 7 . X - M 7 X - M O.KtW 0.X4W 
LEADT • M t  W • K t  M O K t  W O K t  W O X t  W O K t  W O X t  W O X t  W OXtW O K t M O.XtW OXtW O.KtW O.XtW O.XtW O.XtW 
MERCURY* 
MONOMETtlYLHa


4 78-OT 871-03 a x t  w O K t  W tx-ot a x - n OXtW O K t  W a x - o i 4.7E-ot OXtW O.Xtw t . X - 0 2 221 02 O X t  W O X t  W 


DlMETHYlHa


»'>«ri.CHU)»ao8 
ficHZENE '*!" 


I 
OCHIOROMETHAMS 
ACETONE 


0\ 
0\ 


BEHP 
3/4-METHVLrHEiraL 
2 - M r m i L N J >  H 


-  . . 


ACEtMPTHVUENE 
PHENANTHRENE 
FLUOWANIWHX 
PYRENE 
BENDIAIAMTH 
CHRTBBIE 
BENa3(eiauoR 
BENnpqFLUOfl 
6ENB)(A)PWENC 
m(lt3-C(l|PVfCNf 
OBENZ<AH)ANTH 
8ENX>(aH4PlRVl 
BARIUM 
BERVLUUM 
COPPER 


tK-aa 
•«-•« 


« « - 0 t
t K - 0 4


 SK tW 
 a x - M 


O K t  W 
I X - M 


i . x - a
t7E-ei


 7 .K-n
 t . K - «


 OXtW 
 «x-oa 


O K t  W 
4 K - M 


I.7E-02
4 K - M


 O7E-03
 t.1E-n


 O.KtW
 t.X-W


 OXtW 
 B.X-M 


3 X - m 3X-03 OXtW OXtW 


MANQANESa t K - « • x - i  a OKtW O K t  W l.tE-01 8 X - « OKtW O.KtW IX-OI ax -02 OXtW o . x t w OIE-W aiE-W OXtW OXtW 
NKSIIEL t K - a • x -e4 OKtW O K t  W 1.IE-02 3 K - M OKtW O X t  W I.X-02 4.X-03 OKtW OXtW t.K-03 I.X-03 OXtW OKtW 
aiLVCP 
BELENUM 44C-e4 t X - M OKtW O K t  W t X - U I.X-04 OXtW O X t  W 3.IE-03 I.X-04 O.XtW O.Xtw 
THALUUM 
VANAOnjM I K - K 7X-ttS OKtW O X t  W • te-oa 4K-02 OXtW O X t  W I.IE-OI 8. IE-02 OKtW OXtW 8.7E-03 O7E-01 OXtW 0X4W 
ZINC t « - M I K - 0 4 OKtW • K t  W • X - W t K - n OKtW O K t  W • IE-03 t X - M O.XtW O.XtW t X - W 2X-03 O.KtW a x t o o 
4.4-nOF 
4,4-000 
4,4-oor 
CHU)R0ANt 
AROCtOR 1tS4 


BUM 18-11 I9C-9I I.H-9t ft«-SI 8 7C-0I l a c - o i 296791 ite-99 1 i. iet«n •itf7qi,. 4 X - 0 8 2 X - W I.IE-OI 1,1E-0I M6-99 M6-9I I 


BOXEO VALUES ARE HAZARD OUOTIINTa VIHICH EXCfZO UMTT 







SUMMARY OF HWH BtBWt 1 • 
NYANZA (' •'ABLE UNIT J _ _  . 
SnOLES aONTY. MASSACHLISETTS MIDDLESV 
PAOE 10 


VO 
to 
M 
VO 


PARAMETER FCACHIAND 
B A C K O n O U N  D 


^EACHi 


RISK VALUES: BURFACEWATIR 


Ea8temW««and8 OUTFAU.WEEK 


•• :-'-v::--:::::ii:w' 


• ^ ^ - M  ̂  
! • :vl";?:?:-.' 


HAMVOUUrKNT CMCtflhSK HAZAAD dUOT^friCANCEn BSK HA2AW OiJOTIENr CANCER nSK HAZAAO QUOTIENT CANCEBnSK' 1 


UAX 1 Ava MAX 1 AVQ MAX 1 Ava MAX 1 AVQ MAX 1 AVd MAX 1 AVQ MAX i AVO y.MAXI Ava 
TCE* 
1,2-DCP 
1.4-DC8* 
1.2-DCB* 
ARSENIC* 
CADMIUM* 
CHROMIUM* 
LEAD* 
MERCURY* 


O.OE400 O.OETOO OOETOO O.OE+00 


t.9E-04 


•.8E-03 
i.4E-oe 
e.BE-08 
O.0E4^0O 


1.8E-04 


BSE-03 
5.5E-03 
82E-oe 
O.OEt̂ OO 


O.OEfOO 


1.8E-08 
O.0E40O 
O.OEfOO 
DOE 4-00 


OOE+OO 


1.8E-06 
O.OE+00 
OOE+OO 
OOE+OO 


O.OE+OO 0 . 00 
1.5E-03 8.9if-04 


2.0E-04 2.0E-O4 


7.7E-05 7.7E-05 
OOE+OO OOE+OO 
1.2E-02 6.eE-03 


6.9E-08
O.OE+OO


O.OE+OO


O.OE+OO
O.OE+OO
O.OE+OO


 4.BE-08 
 OOE+OO 


 O.OE+OO 


 O.OE+00 
 O.OE+00 
 O.OE+OO 


O.OE+00 O.OE+OO 
2.2E-03 2.2E-03 
OOE+OO O.OE+OO 
2.7E-04 2.7E-04 


5.5E-06 5.5E-06 
O.OE+OO OOE+OO 
1.6E-03 1.6E-03 


1.4E-07 
O.OE+00 
9.0E-08 
O.OE+00 


O.OE+00 
O.OE+OO 
O.OE+OO 


1.4E-07 
O.OE+00 
9.0E-0e 
OOE+OO 


O.OE+00 
O.OE+00 
O.OE+00 


O  I 
I 


0\ 


1.1-DCE 
BEW» 
BARIUM 
BERYLLIUM 
COPPER 
MANGANESE 
NCKEL 
BOENIUM 
SLVER 
VANADIUM 
ZNC 


e.4E-04


4 5E-04


1 IE-03
8eE-04


S9E-03


SOE-Ca


 86E-04 


 3 IE-04 


 7SE-04 
 2.5E-04 


 1.SE-03 


 3.0E-0S 


1.7E-0B 


OOE4^00 


OOETOO 
OOETOO 


O.OETOO 


O0E4^0O 


1.8E-0B 


O.0E40O 


OOETOO 
OOE400 


O.OEtOO 


OOEfOO 


26E-03 
1.8E-03 


B6E-02 
3BE-03 


2.2E-02 
2.2E-03 
6. IE-04 


e .8E-04 
B.1E-04 


1.5E-02 
1.1E-03 


3.1E-03 
2.0E-03 
1.2e-04 


O.OEt^OO 
1.1E-05 


OOE+OO 
O.OEt^OO 


O.OEt^OO 
O.OEt^OO 
O.OE+00 


OOE+OO 
3.9E-0e 


OOE+OO 
OOE+OO 


OOE+OO 
OOE+OO 
OOE+OO 


1.BE-04


1.1E-03


 1.7E-04 


 S.BE-04 


O.OE+00


O.OE+OO


 OOE+OO 


 O.OE+00 


4.BE-05
2.1E-04


1.4E-03


2.3E-04


 4.8E-05 
 2.1E-04 


 1.4E-03 


 2.3E-04 


4.7E-09 
O.OE+OO 


OOE+OO 


O.OE+00 


4.7E-09 
O.OE+OO 


O.OE+00 


O.OE+00 


SUM HAZARD QUOTIENTS • BE-OS 36E-03 1.7E-08 i.BE-oe 1.5E-01 3.8E-0e 1.3E-08 5.7E-06 1.5E-02 9.3E-03 6 .9E-08 4 .8E-08 5.9E-03 5.BE-03 2.3E-07 Z3E-07 


• T  l 
H 
2 


BOXED VALUES ARE HAZARD OLJOTKNTB WHICM EXCEED UNTTY 







S U M M A R  Y O  F RISK R E S U L T  S 
N Y A N Z  A O P E R A B L  E U N I  T S 
MI00LE8EX COUNTY. MASSACHUSETTS 
PAOE I  t 


VO 
to 
(-* 
VO RISK VALUES: SURFACE WA7HR 


• • ' • " " •  ' ' ^ ' ' ^ : ' ^ ^ . 


PARAMETER WOMKt ooLospfwa 
BROOK 


REACHa fleACH4 
" ' •  < 


HA2AW tiuUTBir|e/Mei:H van HAZARD dUQUQ^r ICANCER R»K HAZA«P QUCmeNT qANCER H8K HWAWQUOTEKT C ^  ̂  ' "  ̂  


MAX 1 Ava ' MAX 1 A V f l  - MAX 1 AVQ MAX 1 AVQ MAX i AVQ MAX 1 AVQ • MAX 1 A V Q  ' MAX J A v  a 1 


TCE* 
1.2-DCE* 
1.4-DC8* 
15-DC8* 
ARSENIC* 
CADMIUM* 
CmOMUM* 


iLEAO* 
MERCURY* 


OOE+OO OOE+OO 2.1E-08
3.7E-04 S.7E-04 O.OE+00


 2.1E-08 
 O.OE+00 


O.OE+00 O.OE+00 O.OE+00 O.OE+OO 
5.9E-06
O.OE+OO


 4.4E-06
 O.OE+00


' 


 O.OE+OO O.OE+OO 
 O.OE+00 O.OE+OO 


Ov 
I 


03 


1.1-OCE 
BEHP 
BARIUM 
BERVUJUM 
COPPER 
MANOANESE 


INICKa 
SBfNIUM 
SLVER 
VANADIUM 


IZMC 


3.2E-04


26E-03


 S.2E-04


 &8E-03


 O.OE+OO O.OE+OO 


 O.OE+00 O.OE+OO 


2.8E-03


l . fE-03


4.8E-03


 2.8E-03


 t . tE-03


 4.8E-03


 2.7E-07 2.7E-07 


 O.OE+00 0.06*00 


 O.OE+OO O.OE+OO 


4.8E-0S
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Appendix D 



ARARs Tables 








Chemical-Specific ARARs 


Requirement Synopsis Status 
Action to be Taken to Attain 


Requirement 
Federal ARARs 
EPA Risk Reference RfDs are estimates of a daily TBC. RfDs were used to chiaracterize 
Doses (RfDs) exposure concentration that is lil<ely human health risks due to non-


to be witiiout appreciable risk of carcinogens in site media. 
deleterious effects during a lifetime 
exposure. 


State ARARs 
None 
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Location-Specific ARARs 


Requirement 


Federal ARARs 
Fish and Wildlife 
Coordination Act (16 
U.S.C. §661), Fish 
and Wildlife 
Protection (40 CFR 
6.302(g)). 


Clean Water Act, 
Section 404 
Guidelines for 
discharge of 
dredged or fill 
material into waters 
of US (40 CFR Parts 
230 and 231, 33 
CFR Parts 320-23, 
and 33 CFR Part 
332) 
Rivers and Harbors 
Act Section 10 (33 
U.S.C. § 403) 


Requirement 

Synopsis 



Requires that a federal agency take 
action to prevent, mitigate or 
compensate for project-related 
losses of fish and wildlife resources. 
Encourages any federal agency 
proposing to modify a body of water 
to consult with the U.S. Fish and 
Wildlife Service, National Marine 
Fisheries Service, and other related 
state agencies. 


Outlines requirements for the 
discharge of dredged or fill materials 
into surface waters, including 
wetlands. Such discharges are not 
allowed if there are practicable 
alternatives with less adverse 
impact. Sets standards for 
restoration and mitigation required 
as a result of unavoidable impacts to 
aquatic resources. 


Sets forth criteria for placing 
dams/structures in navigable waters 
ofthe U.S. 


Determination 
of Applicability 


Applicable. 


Applicable. 


Applicable. 


Action to be Taken to Attain 

Requirement 



Construction activities in the river 
are subject to these requirements. 
The selected remedy will be 
implemented in accordance with 
these requirements. 


The thin sand layer is subject to 
these requirements. The selected 
remedy will conform to these 
requirements, including mitigation 
and/or restoration. EPA has 
determined that the selected remedy 
is the least damaging practicable 
alternative. 


The thin layer capping will be 
performed in accordance with these 
requirements. 
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Requirement 


Protection of 
Wetlands (Executive 
Order 11990) 


Floodplain 
Management (EO 
11988) 


State ARARs 
Waterways 
Regulations (310 
CMR 9.32, 9.35 and 
9.36) 


Water Quality 
Certification for 
Discharge of 
Dredged or Fill 
Material (314 CMR 
9.00) 


Requirement 
Synopsis 


Federal agencies are required to 
avoid adversely impacting wetlands 
unless there is no practicable 
alternative and the proposed action 
includes all measures to minimize 
harm to wetlands that may result 
from such use. 


Federal agencies are required to 
avoid impacts associated with the 
occupancy and modification of a 
floodplain and avoid support of 
floodplain development whenever 
there is a practicable alternative. 


These standards forbid fill above the 
high-water mark (310 CMR 9.32), 
and forbid fill that would limit public 
navigation (9.35) or limit traditional 
water-dependent uses of the river 
(9.36). 


Limits discharges of dredged or fill 
material into any navigable 
waten/vay, including by forbidding 
such discharges where there is a 
practicable alternative that would 
have less adverse impact on the 
aquatic ecosystem. 


Determination 

of Applicability 



TBC. 



TBC. 


Applicable. 


Applicable. 


Action to be Taken to Attain 
Requirement 


The selected remedy will comply 
with the EO. EPA has determined 
that there is no practicable 
alternative to the selected remedy. 
All measures to minimize harm will 
be taken. 


The selected remedy will comply 
with the EO. EPA has determined 
that there is no practicable 
alternative to occupancy and 
modification of the floodplain. 


The selected remedy will comply 
with these requirements. The 
selected remedy is not expected to 
result in fill above the high water 
mark or that would interfere with 
navigation or other uses of the river. 


The selected remedy will comply 
with these requirements. See 
discussion of CWA s.404, which 
imposes similar requirements. 
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Requirement 


Wetlands Protection 
Act ~ performance 
standards for 
bordering vegetated 
wetlands (310 CMR 
10.55) 


Wetlands Protection 
Act - riverbed 
performance 
standards (310 CMR 
10.56) 


Wetlands Protection 
Act ~ performance 
standards for land 
subject to flooding 
(310 CMR 10.57) 


Requirement 
Synopsis 


Applies to freshwater wetlands (i.e., 
inundated soils supporting traditional 
wetland plants) bordering the river. 
Forbids destruction or impairment of 
such areas, unless certain 
presumptions can be rebutted. 


There can be no diminution in water-
carrying capacity, surface water 
quality, and the riverbed's habitat. 


* 


Prohibits (a) net loss of flood storage 
in bordering land subject to flooding 
(defined to include areas bordering a 
river), (b) work in bordering lands 
that would restrict certain water flows 
in the river, and (c) work in bordering 
lands that would impair its capacity 
to provide important wildlife habitat 
functions. 


Determination 

of Applicability 



Applicable. 



Applicable. 


Applicable. 


Action to be Taken to Attain 
Requirement 


The selected remedy will comply 
with these regulations. Activity on 
land bordering the river, e.g., in 
Reach 3, is not expected to impair or 
destroy a vegetated wetland. 


Work will be conducted in 
accordance with these requirements. 
The addition of 6 inches of clean 
sand is not anticipated to 
significantly degrade water-carrying 
capacity or habitat in the riverbed. 
Surface water quality will be 
improved as a result of actions taken 
to address mercury concentrations 
in sediments. 


Work will be conducted in 
accordance with these requirements. 
No loss of flood storage or restriction 
in water flow is anticipated as a 
result of the selected remedy. Work 
on portions of the riverbank is not 
expected to impair the area's 
important habitat functions. 
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Requirement 


Wetlands Protection 
Act ~ riverfront and 
bank performance 
standards (310 CMR 
10.54 and 10.58) 


Wetlands Protection 
Program Policy 90-2: 
Adverse Impacts to 
Rare Species; 310 
CMR 10.37 (related 
wetlands 
regulations) 


State and/or local 
fish advisories 


Requirement 
Synopsis 


In riverfront areas (area within 200 
feet of high-water line), there must 
be no practicable and substantially 
equivalent economic alternatives to 
the proposed project with less 
adverse effects on the wetland 
interests, and there must be no 
significant adverse impact. In river 
bank areas (the land between the 
river and an upland/wetland/ 
floodplain), occupancy shall not 
impair the stability of the bank, water 
carrying capacity of the river, water 
quality, and habitat functions. 


Forbids actions that have short-term 
or long-term adverse impacts to the 
habitat(s) of state-listed species. 
Reaches 1, 8 and 10 appear to be 
rare species habitats. 


The Massachusetts Department of 
Public Health currently advises 
against consumption of any'fish from 
the Sudbury River between Ashland 
and Concord, due to mercury 
contamination. 


Determination 

of Applicability 



Applicable. 



Applicable to rare species habitat(s) 
in or proximate to reaches 
undergoing remediation. 


TBC. 


Action to be Taken to Attain 
Requirement 


Work will be conducted in 
accordance with these requirements. 
The impacts on riverfront areas are 
temporary impacts from construction 
of staging areas, haul roads, etc.; 
these are not significant and there is 
no practicable and substantially 
equivalent economic alternative with 
lower impacts. This can be 
accomplished without impairing the 
stability, water carrying capacity, or 
habitat functions of the bank. 


Work will be conducted in 
accordance with these requirements. 
No impacts in relevant reaches. 


EPA will consider these advisories in 
implementing institutional controls 
under the selected remedy. 
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Requirement 


Antiquities Act and 
Regulations (MGL 
ch. 9, §§ 26-27); 
Massachusetts 
Historical 
Commission (950 
CMR 70.00); 
Antiquities Act and 
Regulations (MGL 
ch. 9, §§ 26-27); 
Protection of 
Properties Included 
in the State Register 
of Historic Places 
(950 CMR 71.00); 
Massachusetts 
Underwater 
Archaeological 
Resources (312 
CMR 2.00). 


Requirement 
Synopsis 


Projects which are state-funded or 
state-licensed or which are on state 
property must eliminate, minimize, or 
mitigate adverse effects to 
properties listed in the register of 
historic places. Establishes state 
register of historic places. The 
Undenwater Archaeological 
Resources regulation limits 
disturbances of certain undenA/ater 
items of "historic value." 


Determination 
of Applicability 


Potentially applicable. No areas of 
concern have been identified to 
date, but a review of currently listed 
historical places will be undertaken 
prior to conducting any remedial or 
support activities. 


Action to be Taken to Attain 
Requirement 


Work will be conducted in 
accordance with these requirements 
if historic /archeological resources 
are encounted. However, the thin 
sand layer included in the selected 
remedy is not anticipated to impact 
any historically sensitive areas. 
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Action-Specific ARARs 


Requirement 


Federal ARARs 
Invasive Species 
(Executive Order 
13112) 


State ARARs 
Ambient Air Quality 
Standards; Air 
Pollution Control 
Regulations (310 
CMR 6.04 & 7.09) 
Hazardous Waste 
Rules, Identification 
and Listing of 
Hazardous Wastes 
(310 CMR 30.100). 


Requirement Synopsis 


When undertaking actions that 
impact the environment, federal 
agencies are directed to prevent the 
introduction of invasive species and 
to provide for their control and to 
minimize the economic, ecological, 
and human health impacts that 
invasive species cause. 


Regulates emissions of particulates 
and dust. 


These rules establish requirements 
for determining whether wastes are 
hazardous. 


Determination of Applicability 


TBC. 


Applicable. 


Applicable. 


Action to be Taken to Attain 

Requirement 



Steps will be taken to address 
invasive species consistent with the 
EO. 


The selected remedy will be 
conducted in accordance with these 
requirements. 


These standards would apply to 
characterization of sampling-related 
waste. EPA believes this waste is 
unlikely to be hazardous but 
sampling and analysis will be 
performed to confirm. 
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Appendix E 



State Concurrence Letter 








COMMONWEALTH OF MASSACHUSETTS 


EXECUTIVE OFFICE OF ENERGY & ENVIRONMENTAL AFFAIRS 


DEPARTMENT OF ENVIRONMENTAL PROTECTION 
ONE WINTER STREET, BOSTON, MA 02108 617-292-5500 


DEVAL L. PATRICK IAN A. BOWLES 
Governor Secretary 


TIMOTHY P. MURRAY LAURIE BURT 
Lieutenant Governor Commissioner 


September 29, 2010 


James T. Owens III, Director 

Office of Site Remediation anci Restoration 

US Environmental Protection Agency Region 1 

5 Post Office Square, Suite 100 (OSRR07-2) 

Boston, MA 02109-3912 



Re: State Concurrence, Operable Unit 4 Record of Decision 

Nyanza Chemical Waste Dump Superfund Site, Ashland, Massachusetts 



Dear Mr. Owens: 


The Massachusetts Department of Environmental Protection (MassDEP) has reviewed the Record of 
Decision for Operable Unit Four (ROD) dated September 2010 for the Nyanza Chemical Waste Dump 
Superfund Site in Ashland, Massachusetts. The ROD selects a series of remedial activities for mercury 
impacted stretches ofthe Sudbury River from Ashland to Concord. Based on review ofthe ROD and 
associated documents, MassDEP concurs with the selected remedy, namely Alternative 3B ( Enhanced 
Natural Recovery in Sediments with Mercury >10 ppm). 


Alternative 3B consists of placing a 6 inch sand layer on sediments in Reach 3 that exceed 10 ppm 
mercury. This enhancement will replicate the natural sedimentation processes ongoing within the river 
and will eventually result in fish tissue concentrations reaching the target remedial goal. Alternative 3B 
also includes monitored natural attenuation for Reaches 2, 4, 6, 9, and 10, monitoring for Reach 8, and 
institutional controls for all reaches. 


MassDEP concurs with the selected remedy. If you have any questions regarding this concurrence, please 
have your staff contact David Buckley, MassDEP Project Manager, at 617-556-1184. 


Very Truly Yours, 


Laurie Burt 

Commissioner 

Massachusetts Department of Environmental Protection 



This information is available in alternate format. Call Donald M. Gomes, ADA Coordinator at 617-556-1057. TDD# 1-866-539-7622 or 1-617-574-6868. 


MassDEP on the World Wide Web: http://v\™w.mass.gov/dep 


%,^ Printed on Recycled Paper 



http://v/�w.mass.gov/dep





Appendix F 



Administrative Record Index 








Nyanza Chemical Waste Dump 

NPL Site Administrative Record File 



Record of Decision (ROD) 

Operable Unit 4 



Index 



ROD Signed: September 30, 2010 

Released: October 2010 



Prepared by 

EPA New England 



Office of Site Remediation & Restoration 



With Assistance from 

ASRC Management Services 



6301 Ivy Lane, Suite 300 

Greenbelt, MD 20770 








Introduction to the Collection 


This is the Administrative Record Index for the Nyanza Chemical Waste Dump Superfund Site, 
Ashland, Massachusetts, Operable Unit 4 (Sudbury River), Record of Decision (ROD) was 
released October 2010. The file contains site-specific documents and a list of guidance 
documents used by EPA staff in selecting a response remedial action at the site. 


This file includes, by reference, the Administrative Record for the Nyanza Chemical Waste 
Dump, OUl Record of Decision (ROD), issued on September 04, 1985, the Administrative 
Record, 0U2 Record of Decision (ROD), issued on September 23, 1991, the Administradve 
Record, OUS Record of Decision (ROD), issued on March 30, 1993, and the Explanation of 
Significant Differences, 0U2, issued on September 29, 2006 


The administrative record file is available for review at: 


5 Post Office Square 
Suite 100(LlBOl-2) 
Boston, MA 02109-3912 
(By appointment) 
(617) 918-1440 (phone) 
(617) 918-0440 (fax) 
http:,//wwvv.epa.£Ov/regionOI,/superfund./resource/records.html 


Ashland, Public Library 
66 Front Street 
Ashland, MA 01721 
(508) 881-0134 (phone) 
(508) 881-0135 (fax) 
librarv@ashlandmass.coni 


An administrative record file is required by the Comprehensive Environrnental Response, 
Compensation, and Liability Act (CERCLA), as amended by the Superfund Amendments and 
Reauthorization Act (SARA). 


Please note that the compact disc(s) (CD) containing this Administrative Record may include 
index data and other metadata (hereinafter collectively referred to as metadata) to allow the user 
to conduct index searches and key word searches across all the files contained on the CD. All the 
information that appears in the metadata, including any dates associated with creation of the 
indexing data, is not part ofthe Administrative Record for the Site under CERCLA and shall not 
be construed as relevant to the documents that comprise the Administrative Record. This 
metadata is provided as a convenience for the user and is not part ofthe Administrative Record. 


Questions about this administrative record file should be directed to the EPA New England 
Remedial Project Manager. 



mailto:librarv@ashlandmass.coni

http:,//wwvv.epa.�Ov/regionOI,/superfund./resource/records.html





NYANZA CHEMICAL WASTE DUMP 



AR Collection: 61628 Page 1 of 44 
OU4 ROD Admin Record 


AR Collection Index Report 


***For External Use*** 


03: REMEDIAL INVESTIGATION (RI) 


File Break: 03.01 


466637 2007 FISH AND WILDLIFE COMMENTS ON BASELINE ECOLOGICAL RISK ASSESSMENT (BERA) 


Author: KENNETH MtJNNEY US DOI/US FISH & WILDLIFE SERVICE Doc Date: 10/14/2007 # of Pages: 6 
Weston Number: Addressee: DANIEL KEEFE US EPA REGION 1 


Doc Type: LETTER 

CORRESPONDENCE 



466638 MASSACHUSETTS DEPARtlviENf. OF ENVIRONMENTAL PROTECTION (MADEP) C G M M E N T S I O  N DRAFT SUPPLEMENTAL BASELINE ECOLOGICAL RISK 
ASSESSMENT (SBERA) 2 0 0 7 ' \ ' ' • I ' • J/ '/". i / ' j : - ^ , ; •:•• 


Author: JENNIFER MCWEENEY MA DEP Doc Date: 09/20/2007 # of Pages: 1 
Weston Number: Addressee: DANIEL KEEFE US EPA REGION 1 


Doc Type: LETTER 

CORRESPONDENCE 



466647 CRABBENHOFT 2009 PHONE CONVERSATION WITH MR ARTHUR C CUNNINGHAM 


Author: ARTHUR C CUNNINGHAM WESTON SOLUTIONS INC Doc Date: 04/22/2009 # of Pages: 1 
Weston Number: Addressee: MARIE-SWIECH LAFLAMME WESTON SOLUTIONS INC 


Doc Type: MEMO 

CORRESPONDENCE 



466773 FIELD RECONNAISSANCE OF HYDROLOGIC CONDITIONS IN BRACKET RESERvblR (4/21/2010 TRANSMITTAL ATTACHED) 


Author: KEITH W ROBINSON US DEPT OF INTERIOR - GEOLOGICAL Doc Date: 04/05/2010 # of Pages: 976 


Addressee: DANIEL KEEFE US EPA REGION 1 Weston Number: 


Doc Type: REPORT 







NYANZA CHEMICAL WASTE DUMP 



AR Collection: 61628 Page 2 of44 
OU4 ROD Admin Record 


AR Collection Index Report 
***For External Use*** 


03: REMEDIAL INVESTIGATION (RI) 


File Break: 03 .02 


466642 MASSACHUSETTS FISH TISSUE MERCURY STUDIES: LONG-TERM MONITORING RESULTS 1999-2004 ; 


Author: MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL PP Doc Date: 01/01/2006 # of Pages: 48 



Addressee: WALL EXPERIMENT STATION Weston Number: 



Doc Type: SAMPLING DATA 



466776 RAINFALIvtoATA F O R I O O  ? - 2008 ' 


Author: Doc Date: 01/01/1111 # of Pages: 1 



Addressee: Weston Number: 



Doc Type: SAMPLING DATA 



466819 DATA VALIDATION MEMO, TO NO. 25, TASK NO. 1, TDF NO. 1201A, CASE NO: NYANZA 2009, SDG NO: GSA004, TOTAL MERCURY: 103/FISH TISSUE 


Author: LOUIS MACRI TECHLAW INC Doc Date: 02/10/2009 # of Pages: II 



Addressee: ROBERT PEARY TECHLAW INC Weston Number: 



CHRISTINE CLARK US EPA REGION 1 


Doc Type: REPORT 

DATA VALIDATION REPORT 

SAMPLING DATA 

MEMO 

CORRESPONDENCE 








NYANZA C H E M I C A L W A S T E D U M P 


AR Collection: 61628 Page 3 of 44 


OU4 R O D Admin Record 


AR Collection Index Repor t 


***For External Use*** 


03 : R E M E D I A L INVESTIGATION (RI) 


File Break: 0 3 . 0 2 


466820 C A L C U L A T I O N O F F I S H I N G E S T I O N H A Z A R D Q U O T I E N T F O R R E A C H E S 2 A N D 9 O F T H E N Y A N Z A S I T E W I T H " F L O W I N G " A N D " S T A N D I N G " F I S H I N G E S T I O N 
•;••,.RATES •:•, . ' ' :^ ' / . , - - i - . : • •- . ! , .s :;....• V•• •" : .}} ; • • . " f  v "••.',:


A u t h o r : C H A U VU U S EPA R E G I O N 1 


Addressee: DANIEL KEEFE US EPA REGION 1 


Doc Type: MEMO 

SAMPLING DATA 

CORRESPONDENCE 



File Break: 0 3 . 0 4 


466614 EMERGENCY ACTION PLAN FOR THE SUDBURY AND FRAMINGHAM RESERVOIRS NOS. 1,2, AND 3 


Author: GZA GEO ENVIRONMENTAL INC 



Addressee: COMMONWEALTH OF MASSACHUSETTS 



Doc Type: REPORT 



 •,•••>, ' \- :•, , - ' , ' , •nSr- - >: 


Doc Date: 10/29/2008 # of Pages: 3 


Weston Number: 


Doc Date: 05/01/1995 # of Pages: 262 


Weston Number: 


466651 TECHNICAL MEMORANDUM: DEVELOPMENT OF BIOACCUMULATION FACTORS (BAFS) FOR METHYLMERCURY TO SUPPORT CLE;AiviJP GOALS 


Author: US EPA REGION I 


Addressee: 


Doc Type: MEMO 
CORRESPONDENCE 


Doc Date: 06/16/2010 # of Pages: 22 


Weston Number: 







NYANZA CHEMICAL WASTE DUMP 



AR Collection: 61628 


OU4 ROD Admin Record 


AR Collection Index Report 
***For External Use*** 


03: REMEDIAL INVESTIGATION (RI) 


File Break: 0 3 . 0 4 


466774 INSPECTION AND MONITORING REPORT, FALL 2009 


Page 4 of 44 


Author: CORPORATE ENVIRONMENTAL ADVISORS INC 


Addressee: [y[^ DEp-j. Q  F ENVIRONMENTAL PROTECTION 


Doc Type: REPORT 


Doc Date: 01/01/2010 


Weston Number: 


# of Pages: 194 


466775 NORfHEAST REGIONAL MERCURY TCXTAL MAXIMUM DAILY L O I  D 


Author: CT DEPT OF ENVIRONMENTAL PROTECTION 


Addressee: MA DEPT OF ENVIRONMENTAL PROTECTION 


ME DEPT OF ENVIRONMENTAL PROTECTION 


NEW ENGLAND INTERSTATE WATER POLLUTION CONTRC 


NH DEPT OF ENVIRONMENTAL SERVICES 


NY DEPT OF ENVIRONMENTAL CONSERVATION 


RI DEPT OF ENVIRONMENTAL MANAGEMENT 


VT DEPT OF ENVIRONMENTAL CONSERVATION 


Doc Type: REPORT 


Doc Date: 10/24/2007 


Weston Number: 


# of Pages: I  B 


File Break: 0 3 . 0 6 


466634 FINAL REPORT, HYDRODYNAMIC AND SEDIMENT TRANSPORT STUDY OF SUDBURY RIVER, MASSACHUSETTS 


Author: COASTAL AND HYDRAULICS LABORATORY 


Addressee: US ARMY CORP ENGINEERS 


Doc Type: REPORT 


Doc Date: 08/01/2001 


Weston Number: 


# of Pages: 51 







NYANZA CHEMICAL WASTE DUMP 


AR Collection: 61628 Page 5 of44 


OU4 ROD Admin Record 


AR Collection Index Report 


***For External Use*** 


03: REMEDIAL INVESTIGATION (RI) 


File Break: 03.06' 



466639 PARTICLE-SCALE INVESTIGATIONJOE PAH DESORPTION KINETICS AND THERMODYNAMICS FROM SEDIMElSlt 



Author: UPAL GHOSH ENVIRONMENTAL SCIENCE AND TECHNOLO Doc Date: 07/28/2001 # of Pages: 9 
Addressee: RICHARD G LUTHY ENVIRONMENTAL SCIENCE AND TECH Weston Number: 



JEFFREY W TALLEY ENVIRONMENTAL SCIENCE AND TEC! 



AMERICAN CHEMICAL SOCIETY 



Doc Type: REPORT 
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AR Collection: 61628 Page 6 of 44 
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AR CoUection Index Report 


***For External Use*** 


03: REMEDIAL INVESTIGATION (RI) 


File Break: 0 3 . 0 6 


466640 WHOLE-ECOSYSTEM STUDY SHOWS RAPID FISH-MERCURY RESPONSE TO CHANGES IN MERCURY DEPOSITION 


-vi".'i 


Author: CHRISTOPHER L BABIARZ UNIVERSITY OF WISCONSIN Doc Date: 10/16/2007 # of Pages: 6 
Addressee: KEN G BEATY UNIVERSITY OF CRESCENT Weston Number: 


PAUL J BLANCHFIELD UNIVERSITY OF CRESCENT 


BRIAN A BRANFIREUN UNIVERSITY OF TORONTO/DEPT OF 


CYNTHIA C GILMOUR SMITHSONIAN ENVIRONMENTAL RI 


JENNIFER A GRAYDON UNIVERSITY OF ALBERTA 


REED HARRIS TETRA TECH INC 


ANDREW HEYES UNIVERSITY OF MARYLAND 


HOLGER HINTELMANN SMITHSONIAN ENVIRONMENTAL F 


JAMES P HURLEY UNIVERSITY OF WISCONSIN - WATER RE 


DAVID P KRABBENOHFT US GEOLOGICAL SURVEY 


STEVE LINDBERG OAK RIDGE NATIONAL LABORATORY 


ROBERT P MASON UNIVERSITY OF CONNECTICUT 


MICHAEL J PATERSON UNIVERSITY OF CRESCENT 


CHERYL L PODEMSKI UNIVERSITY OF CRESCENT 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 1


Memorandum


Date: September   , 2002


Subj: Executive Summary: Record of Decision for the Pownal Tannery Superfund Site


From: Leslie McVickar, RPM
ME/VT/CT Superfund Section


To: Richard Cavagnero, Acting Director
OSRR


Summary of Action:


This ROD sets forth the selected remedy for the Pownal Tannery Superfund Site (the Site)
located in Pownal, Vermont.  The selected remedy for the Site will address contaminated lagoon
sludge where elevated concentrations of hazardous substances were detected.   Among the
contaminants detected at elevated levels are dioxin, chromium, lead, arsenic and benzo(a)pyrene. 
This remedy entails the excavation and consolidation of tannery lagoon waste, construction of a
low permeability cap over the consolidated wastes on-site, long-term monitoring of river
sediments and ground water, and institutional controls to protect the cap from disturbance and
prevent ground water consumption and excavation of waste in the lagoon area.  The remedy also
encompasses the maintenance of a landfill cap at an area of the Site remediated under a previous
non-time critical removal action (NTCRA). 


The selected remedy is a comprehensive approach for this Site that addresses all current and
potential future risks caused by Site wastes.  At the former tannery lagoons the cleanup approach
will prevent direct contact risks with contaminated lagoon waste and will significantly decrease
further off-site migration that the lagoon sludge could cause through leaching to the ground
water or erosion to the adjacent river through flooding events.  As a result of previous removal
actions, the soil and sludge contamination in the lagoon area was the only medium requiring
remedial action.  


Description of the Site:


The Pownal Tannery Superfund Site consists of a 28 acre set of parcels located adjacent to the
Hoosic River in the Village of North Pownal, Vermont (in the south-western corner of the State) 
The Site was a former hide tanning and finishing facility owned by the Pownal Tanning
Company, Inc.  They operated between 1937 until 1988, when they declared bankruptcy.  EPA,
during a 1993 time-critical removal action and a 2001 non-time-critical removal, addressed two
of three source areas that make up the Site.  These actions included permanently capping a 
landfill and decontaminating and removing the building complex.  Under a Memorandum of







Agreement between EPA and the VT DEP, the State of Vermont is responsible for the long-term
operation and maintenance of the landfill.  


Significance of Action/Major Issues:


As noted above, EPA has taken two removal actions to date to address two major source areas of
contamination.  This action will represent the final action to address all remaining concerns with
site contamination.  The remediation seeks to eliminate all remaining direct contact threats that
the Site poses, through the excavation, consolidation and capping of the majority of sludge which
currently sits beneath the water table and poses an ongoing risk of leaching into the groundwater
or washing downstream during a flood.  Without this action, the sludge would continue to pose a
threat to surface water and sediments in the Hoosic River, as the lagoons are located in a 100-
year flood plain . Both groundwater and river sediments will be monitored post-construction to
evaluate potential contaminant fluctuations.  Institutional controls will be implemented to prevent
any potential disturbance of the cap and to prevent groundwater beneath the lagoons from being
utilized.  The selected remedy has a projected cost of $8.8 million dollars.


The Town of Pownal was a recipient of a $100,000 EPA grant in 2000, to develop one of the first
ten national Site Redevelopment Plans.  The town is in the process of taking title to the lagoon
parcels, as well as other parcels within the Site, that they’re interested in reusing. Pownal’s
redevelopment plans include building a wastewater treatment facility in the lagoon area, post-
construction of the remedial action.  They have received substantial grants from both EPA and the
USAD (Farm Bill) to build this facility, which they plan to begin in the Spring of 2004.  Their
community also supports utilizing the Site for mixed recreational use, including a potential soccer
field, seasonal ice skating rink, picnic area, and a boat launch.  EPA has worked very closely with
them on their redevelopment plans and anticipates further coordination with them as both of our
concurrent designs develop.


One of the more significant issues associated with this response action, is locating a solid waste
facility within a 100-year flood plain of the Hoosic River.  Off-site disposal was investigated
during the FS stage, but no solid waste facility was identified that could take the volume of
dioxin-contaminated waste that would be generated.  The waste could be exported to Canada for
treatment and disposal, but for an impracticably high cost.  It was determined that the selected
remedy of on-site disposal of the waste in a consolidated landfill located within the higher area
of the flood plain (outside of the higher energy flood way)  is the most practicable and cost-
effective alternative to address the former lagoons.  This finding is required under federal
Executive Order 11988, which addresses federal actions within flood plains.  It has been
determined that the selected alternative can be designed and implemented to be resistant to flood
damage, up to a 100-year flood event, and will minimize the effects on the existing flood plain.
Therefore, the ROD includes a finding that, under Executive Order 11988, the selected remedy
is the best practicable alternative to addressing the existing contaminated lagoons within the
Hoosic River flood plain. 


Similarly, the response action does not meet certain siting requirements under the VT Solid
Waste Management Rules (VT SWMR) for solid waste facilities pertaining to location of the







facility in State jurisdictional wetlands, in flood plain, within six feet of the seasonal high water
table, within 300 feet of waters of the State, within 1000 feet of a drinking water source, and
within 50 feet of the property line.  The proposed facility also lacks a liner and leachate
collection system.  However, the Rules also permit EPA to invoke a waiver of these standards
upon a finding that alternative measures will be protective of public health, safety, and the
environment.  EPA made the required findings necessary to invoke the regulatory waiver under
the Rules in the ROD.


Headquarters Perspective or Involvement:


HQ has been kept informed of the progress at the Site.   HQ has reviewed the ROD and has 
indicated that it acceptable.


Public Involvement:


The public has been very involved at this Site.  EPA has worked closely with the Town officials
and local residents during the RI/FS. They both support the remedy presented in this ROD and
are eager to see the remedy occur, which will pave the way for the completion of their waste
water treatment facility.  Currently, raw sewage is being dumped into the Hoosic River on-site
and they are under order by the State of Vermont to complete this project.


Media/Congressional Involvement:


Media coverage has been very positive.  Congressional involvement has been high due to the
State’s decision to concur and take responsibility for long-term O&M and their 10% cost share. 
Additionally, interest has been high due to their receipt of three large grants to fund the waste
water facility.


State Coordination:


The State of Vermont has been fully involved and supportive of the EPA activities at the Site and
has concurred with this selected remedy.  The State has already entered into a Memorandum of
Agreement with EPA to carry out operation and management of the tannery landfill elsewhere at
the Site.


Recommendation:


It is recommended that you sign the ROD, which also includes the necessary findings under the
federal flood plain Executive Order and the Vermont Solid Waste Rules which permit the selected
remedy to proceed.


Contact Persons:


Leslie McVickar: 918-1374
Remedial Project Manager


David Peterson: 918-1891
Senior Enforcement Counsel
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DECLARATION FOR THE RECORD OF DECISION


A. SITE NAME AND LOCATION


Pownal Tannery Superfund Site
Bennington County, Vermont
VTD069910354
EPA Lead
Entire Site, No separate Operable Units


B. STATEMENT OF BASIS AND PURPOSE 


This decision document presents the selected remedial action for the Pownal Tannery Superfund
(Site), in North Pownal, Vermont, which was chosen in accordance with the Comprehensive
Environmental Response, Compensation and Liability Act of 1980 (CERCLA), 42 USC § 9601 et
seq., as amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA), and,
to the extent practicable, the National Oil and Hazardous Substances Pollution Contingency Plan
(NCP), 40 CFR Part 300 et seq., as amended.  The Director of the Office of Site Remediation and
Restoration (OSRR) has been delegated the authority to approve this Record of Decision (ROD).


This decision was based on the Administrative Record, which has been developed in accordance
with Section 113 (k) of CERCLA, and which is available for review at the Solomon Wright Public
Library in North Pownal, Vermont and at the United States Environmental Protection Agency
(EPA), Region 1, OSRR Records Center in Boston, Massachusetts.  The Administrative Record
Index (Appendix C) identifies each of the items comprising the Administrative Record upon which
the selection of the remedial action is based. 


The State of Vermont concurs with the Selected Remedy (Appendix A). 


C. ASSESSMENT OF THE SITE 


The response action selected in this ROD is necessary to protect human health and the
environment from actual or threatened releases of hazardous substances into the environment.
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D. DESCRIPTION OF THE SELECTED REMEDY


This ROD sets forth the selected remedy for the entire Site at the Pownal Tannery Superfund Site,
which involves the excavation and consolidation of tannery lagoon waste, construction of a low
permeability cap over the consolidated wastes on-site, long-term monitoring of river sediments
and ground water, and institutional controls to prevent ground water consumption and excavation
of waste in the lagoon area.  The remedy also encompasses the maintenance of a landfill cap at an
area of the Site remediated under a previous non-time critical removal action (NTCRA). The
selected remedy is a comprehensive approach for this Site that addresses all current and potential
future risks caused by Site wastes.  At the former tannery lagoons the cleanup approach will
prevent direct contact risks with contaminated lagoon waste and will significantly decrease further
off-site migration that the lagoon sludge could cause through leaching to the ground water or
erosion to the adjacent river through flooding events.  As a result of previous removal actions, the
soil and sludge contamination in the lagoon area was the only medium requiring remedial action.


The major components of this remedy are: 


1. Excavation and consolidation of waste in three of five lagoons on-site, and construction of
a solid waste cover system. Excavated areas and the cap will be restored consistent with
current and future site usage.


2. Land-use restrictions in the form of deed restrictions, such as easements and covenants to
prevent the disturbance of the capped soil and sludge, and to prevent the ingestion of
ground water from beneath the five existing lagoons, will be used to control the Site,
which will be owned by the Town of Pownal;


3. Long-term monitoring of ground water, residential wells and river sediments will be
performed to evaluate the success of the remedial action.  Additional biota sampling (fish,
mammals, and plants) may also be performed, as necessary, should the concentrations of
site related contaminants increase significantly;


4. Long-term operation and maintenance of the landfill cap constructed as part of the
NTCRA by the State of Vermont (see the Memorandum of Agreement between the State
of Vermont and EPA - Appendix D); and  


5.  Five-year reviews will be performed to assess future ongoing protectiveness of the
remedy until such time as EPA determines that the CERCLA cleanup goals
identified in the ROD have been achieved.


This action represents the first and only anticipated operable unit for the Site.  Both time-critical
and non-time-critical removal actions taken at other locations on tannery property were
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implemented at the Site to address contaminated buildings, soil/sludge, drums, cylinders, other
containers and the partially capped tannery landfill.


Previous removal actions at the Site addressed principal and low-level threat wastes.  In all of the
areas removal actions were undertaken, except the tannery landfill,  EPA has determined that
human health and environment are protected and that no further response measures were
necessary.  As previously discussed, the NTCRA tannery landfill site will require long term
operation and maintenance to ensure that the landfill cap remains protective of human health and
the environment.  The selected remedial response action described in this ROD addresses the
remaining source of contamination found in soil, the ground water and river sediments at the
tannery lagoons.  Excavation, consolidation, and containment of the contamination will eliminate
the principal threat of direct contact to the waste and will significantly reduce infiltration and
precipitation of contamination to the ground water, prevent erosion of contamination into the
floodplain, and eliminate surface water runoff to river sediments.


E. STATUTORY DETERMINATIONS


The selected remedy is protective of human health and the environment, complies with Federal
and State requirements that are applicable or relevant and appropriate to the remedial action , is
cost-effective, and utilizes permanent solutions and alternative treatment (or resource recovery)
technologies to the maximum extent practicable.


Based on the significant additional cost of excavation and off-site disposal at a treatment facility
and the significant uncertainty associated with establishing an available treatment facility to take
dioxin-containing waste, EPA concluded that it was impracticable to excavate and treat the
chemicals of concern.  Additionally, there would be short-term technical, risk, and schedule
implementation issues associated with excavation and de-watering of a high volume of
contaminated sludge.  Furthermore, removal of the contaminated material would create an
additional waste stream for treatment, would create a large volume of contaminated waste to be
trucked through residential neighborhoods, and would extend the schedule to complete the action
considerably.  Thus, the selected remedy does not satisfy the statutory preference for treatment as
a principal element of the remedy.


Because this remedy will result in hazardous substances remaining on-site above levels that allow
for unlimited use and unrestricted exposure ( resulting in ground water and/or land use
restrictions being necessary), a review will be conducted within five years after initiation of
remedial action, and at least every five years after that as required by CERCLA and the NCP, to
ensure that the remedy continues to provide adequate protection of human health and the
environment. These reviews will continue until such time as all cleanup levels under this ROD are
achieved and the Site no longer is a threat to human health and the environment, as defined under
CERCLA.
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F. SPECIAL FINDINGS


1.    Federal Floodplain Standards:


Issuance of this ROD embodies a specific determination made by EPA that construction of a solid
waste landfill within the 100-year floodplain of the Hoosic River is the most practicable
alternative to address the former lagoons, which are located in the floodplain.  This finding is
required under federal Executive Order 11988, which addresses federal actions within floodplains. 
A 100-year flood plain is a plain bordering a river subject to flooding on average of at least once
every 100 years.  The Site is located within the 100-year flood plain of the Hoosic River in
Vermont and a determination that no other practical alternative exists and that the selected
remedy minimizes impacts to the maximum extent practical has to be met to meet the
requirements of Executive Order 11988.  It has been determined that the selected alternative can
be designed and implemented to be resistant to flood damage and to minimize the effects on the
existing flood plain.  The cap will be inspected regularly and maintained by the State of Vermont. 
Preliminary design calculations indicate that the selected remedy will increase, rather than
decrease, the flood storage capacity of the Hoosic River and will have small localized effects on
the 100-year flood water elevation.  The consolidated cap will not be constructed within or
obstruct the current flood way of the Hoosic River under the selected remedy [a flood way is the
channel of a river or other water course and the adjacent land area that must be reserved to
discharge the 100-year floods, without accumulatively increasing the water surface elevation more
than one foot, and is the most hazardous section of a flood hazard area].  Removal of all of the
contaminated soil and sludge from the lagoons to an off-site facility, out of the flood plain, was
determined to be significantly less practicable alternative as few facilities accept disposal of waste
containing dioxin and the disposal costs are extremely expensive.  Under Executive Order 11988, 
EPA has determined that due to the nature of the Pownal Tannery Superfund Site, full compliance
with these requirements will be met by the selected remedy.


2.        The VT Solid Waste Management Rules:


EPA has determined that certain requirements of the VT Solid Waste Management Rules (VT
SWMR) cannot be met in order to implement the cleanup action consistent with
treatment/disposal limitations for addressing dioxin-contaminated waste, community concerns
regarding remedy delays negatively affecting reuse of the Site, and significant delays and increased
costs associated with off-site disposal/treatment. The specific siting and capping requirements
within the VT SWMR are:


6-502(a)(4) - location in a Class III wetland;
6-502(a)(9) - location within the floodway or the 100-year floodplain;
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6-503(b)(4) -      location within 6' of the seasonal high water table;
   location within 300' of waters of the state;
   location within 1000' of a drinking water source;
   location within 50' of the property line


6-606(b)(2)(A) - lack of a liner and leachate collection system


EPA is making the finding that these specific standards can be waived under the regulations and
that alternative measures can be taken in implementing the remedy given that:


1. the proposed alternative measures to the requirements of the VT SWMR will not
endanger or tend to endanger public health, safety, or the environment:


2. compliance with certain VT SWMR would produce serious hardship by delaying
the remedy and increasing costs significantly without equal or greater benefit to the
public;


3. the material at the Site is not considered to be a hazardous waste subject to
regulation under the Resource Conservation and Recovery Act (RCRA) Subtitle
C; and


4. there is no practicable means known or available to meet both on-site disposal of
the waste and certain requirements of the VT SWMR, however, the substitute or
alternative measures proposed in this cleanup plan would achieve an equivalent
level of protection of public health and the environment.


The specific alternative measures proposed to the waived requirements of the VT SWMR,
regarding the siting of solid waste landfills within the 100-year floodplain are as follows:


The consolidation of the lagoons into the upper edge of the 100-year floodplain will
remove contamination from the higher energy floodway and consolidate the waste into
one capped disposal facility that will be designed, constructed, and maintained to prevent
erosion of the cap and release of contaminants during flood events.  Performance
objectives for the landfill cap will be to mitigate infiltration of surface water into the
consolidated wastes, prevent releases of material through erosion and other causes, and
prevent movement of wastes into the groundwater and adjacent Hoosic River.


The State of Vermont has reviewed EPA’s findings and concurs with them (see Attachment A -
State Concurrence letter)


G. ROD DATA CERTIFICATION CHECKLIST 


The following information is included in the Decision Summary section of this ROD. Additional 
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information can be found in the Administrative Record file for this site.


1. Chemicals of concern (COCs) and their respective concentrations
2. Baseline risk represented by the COCs
3. Cleanup levels established for COCs and the basis for the levels
4. Current and future land and ground-water use assumptions used in the baseline risk


assessment and ROD
5. Land and ground water use that will be available at the site as a result of the selected


remedy
6. Estimated capital, operation and maintenance (O&M), and total present worth costs;


discount rate; and the number of years over which the remedy cost estimates are projected
7. Decisive factor(s) that led to selecting the remedy


H. AUTHORIZING SIGNATURES


This ROD documents the selected remedy for the soil and sludge at the Pownal Tannery
Superfund Site lagoons and the State of Vermont's long-term operation and maintenance of the
tannery landfill cap that was constructed as part of the NTCRA at the Site. This ROD also
makes certain findings regarding Executive Order 11988, Protection of Floodplains, and invokes
certain regulatory waivers of standards and makes certain findings under the Vermont Solid
Waste Rules. This remedy was selected by EPA with concurrence of the Vermont Agency of
Natural Resources (Attachment A).


U.S. Environm - tal Protection Agency


By:	 / /I) /


RichO:d Cava nero, Ac ng Director


Office of Site Remediation and Restoration


Region 1


Date:
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THE DECISION SUMMARY


A. SITE NAME, LOCATION AND BRIEF DESCRIPTION 


Pownal Tannery Superfund Site
Bennington County, Vermont


VTD069910354
EPA Lead


Entire Site, No separate Operable Units


The Pownal Tannery Superfund Site consists of a 28 acre set of parcels located between Route
346 and the Hoosic River in the Village of North Pownal, Vermont which is in the south-western
corner of the State (Figure B1).  The Site was a former hide tanning and finishing facility owned
by the Pownal Tanning Company, Inc.  The Site has been inactive since 1988, when the company
declared bankruptcy.  The Site originally consisted of three contamination sources: the former
tannery building complex, a capped sludge landfill and a lagoon system.   EPA, during a non-time-
critical removal that was completed in 2001 permanently capped the landfill and removed the
building complex.  Under a Memorandum of Agreement between EPA and the VT DEP, the State
of Vermont is operating and maintaining the landfill (Appendix D).  


The area surrounding the Site is a rural and residential community with approximately 3,500
residents, with the nearest residences being approximately 200 feet from the lagoons.  These
residences rely upon ground water from private wells for their water supply. Currently, the lagoon
area is fenced and locked, but is regularly broken into by the neighboring population to use it for
recreational purposes.  The lagoon complex is partially covered with soil, over which disturbed
wetlands vegetation occurs (although the area is not a federal jurisdictional wetland).  Three of
the five lagoons on its western side borders the Hoosic River, which is also used for recreational
purposes during the warm months (VT Water Quality Standards, Class B for high quality habitat). 
On the Site’s eastern border there is an access road to Route 346 which is adjacent to train tracks
owned and currently operated by the Guilford Transportation Rail Company.  To the south of the
lagoon complex is the former tannery building parcel and an empty warehouse.  On the former
tannery building parcel, there remains a dam and a hydro-electric facility that was built in 1955 for
use by the tannery(Figure B2).  The remaining area (except the tannery’s landfill) was removed of
all contamination to CERCLA residential standards, re-graded and seeded and is awaiting future
reuse plans to be developed.  


A more complete description of the Site can be found in Section 1 of the Remedial Investigation
Report prepared by M&E, Inc. for EPA and released in July 2002.
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B. SITE HISTORY AND ENFORCEMENT ACTIVITIES


1. History of Site Activities


The former tannery was built in 1866 as the North Pownal Manufacturing Company, and was
owned by A.C. Houghton and Co.  The Site was originally used to make cotton print cloth.  The
mill manufactured an estimated five million yards of cotton goods per year.  In 1935, the cotton
mill was converted to a tannery.  The operation consists of hide cleaning (beaming) using a variety
of chemicals (pesticides, solvents), hydrochemical stabilization of the purified leather (tanning)
using trivalent chromium, dyeing and lubrication of the tanned leather, followed by pasting and
finishing of the leather into a variety of textures and thicknesses for commercial sale.
From approximately 1937 until 1962, untreated tanning process wastewater was directly
discharged into the Hoosic River.  A lagoon system comprising six lagoons, was constructed in
several stages between 1962 and 1971 to receive the tannery's wastewater. The lagoon system
was operated until 1988.  In 1982, a state permitted lined landfill was constructed on site which
received sludge dredged from a portion of the lagoons.  


The tannery landfill is situated on a parcel of land across from the Hoosic River and southwest of
the tannery building complex.  In 1987, two-thirds of the landfill was covered and closed.   The
remaining portion remained uncovered.  Current groundwater sampling data indicates that federal
safe drinking water standards are not being exceeded. The tanning of hides required use of a
variety of chemicals to remove animal tissues and fats, and to prepare the hides for tanning,
coloring, and finishing.  Chemicals used included lime, acids, ammonium salts, sulfuric acid,
mineral tannin (trivalent chromium), dyes, pigments, solvents, acrylics, butadiene, polyurethanes,
resins, waxes, and lacquers.  In addition, pentachorophenol, which contains dioxins, was used as a
biocide to treat the hides.   From approximately 1937 until 1962, untreated tanning wastewater
was discharged directly to the Hoosic River.  Various attempts at wastewater treatment were
employed from 1962 through 1988 - including the use of the series of lagoons currently on the
site.  A more detailed description of the Site history can be found in Section 1 of the Remedial
Investigation Report.


2. History of Federal and State Investigations and Removal and Remedial Actions


The earliest regulatory history related to the Site concerned site operations and complaints from
residents about odors and other issues.  Later milestones are associated with state and federal
involvement and eventual NPL listing.  A summary is provided below.


C 12/30/81: Pownal Tannery applied for a permit to construct and operate a lined landfill to
hold de-watered sludge.
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C 1/21/82: The Vermont Agency of Natural Resources determined that the sludge in the
lagoons should not be regulated as hazardous waste.


C 6/9/82:  A disposal Facility Certification was issued to permit construction and operation
of a lined landfill to receive sludge from lagoons.  The landfill was comprised of three
lined cells into which sludge was deposited, via truck, from the tannery lagoons
approximately twice a week.  A leachate tank was also installed to collect leachate from
the landfill, and as the tank filled, the leachate was removed and disposed at a nearby
waste water treatment works (Surwillo, 1991).  The landfill was to be operated under a
specific set of conditions, including daily cover with six inches of soil, drainage of the
leachate tank and disposal into the Pownal Tanning Company wastewater treatment plant
There was also to be semi-annual sampling of eight ground water monitoring wells (at 
two locations in Halifax Brook, and six at nearby residential drinking water wells).


C 1985:  The Vermont Agency of Natural Resources issued a letter to the Pownal Tannery
alleging deficiencies and maintenance problems at the site.


C 1987:  Two-thirds of the Landfill was closed and covered by the Pownal Tanning
Company.


C 4/6/88: Vermont Agency of Environmental Conservation issued an Administrative Order
to Pownal Tannery.  The order required Pownal Tannery to take additional precautions to
control odors, accelerate excavation of sludge from Lagoon No. 2, present a cleanup plan
for Lagoons 4 and 5, conduct further testing of ground water monitoring wells, and
complete a risk assessment


C 1995:  The Hazard Ranking System Package, a part of the CERCLA site listing process,
was completed by TRC for EPA.


C 9/29/98: The Site was proposed for the National Priorities List (NPL) on September 29,
1998.


C 1/11/99: The Site was added to National Priorities List.


C 8/99:  The Town of Pownal was awarded a Superfund Redevelopment Initiative Grant
from EPA to study reuse options for the site after remediation is completed


. C 2/01:  The Town completed their reuse study.  After a thorough review of citizen and
Town needs the Town developed a reuse plan for the Former Tannery Building Area, the
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Warehouse Area, and the Lagoon Area.  The reuse plan includes construction of a sewage
treatment plant, a skating rink, recreational open areas, and nature trails through the
Lagoon Area.


3. History of CERCLA Enforcement Activities


The Pownal Tanning Company, who solely owned and operated the Site, became insolvent in
1988.  They were never issued a CERCLA notice of liability letter and they have never been a
recipient of an EPA enforcement measure.  No other potentially responsible parties PRPs have
been identified for this site, therefore this is a federal lead Site. The Town of Pownal is in the
process of taking title to certain parcels of the Site, which includes the lagoon area. A waste water
treatment plant is currently planned to be sited in lagoon 2 and a portion of lagoon 1, following
EPA’s remediation (Figure 3).


C. COMMUNITY PARTICIPATION


Throughout the Site's history, community concern and involvement has been moderately high. 
EPA has kept the community and other interested parties appraised of Site activities through
informational meetings, fact sheets, press releases and public meetings.  Below is a brief
chronology of public outreach efforts.


In October 2000, the EPA  released a community relations plan that outlined a program to
address community concerns and keep citizens informed about and involved in remedial activities. 
In July 2000, August 2000, and November 2000, the EPA participated in a series of town
informational meetings in Pownal to describe the plans for the Remedial Investigation and
Feasibility Study and progress of the activities.


On July 3, 2002,  EPA published a media advisory to alert the press of  a July 18th public
informational meeting and, on July 11, 2002, EPA  published a notice and brief analysis of the
Proposed Plan in the Bennington Banner.  Also on July 11, 2002, EPA mailed the Proposed Plan
to approximately 350 individuals on the mailing list of interested parties.


On July 18, 2002, EPA held the informational meeting to discuss the results of the Remedial
Investigation and the cleanup alternatives presented in the Feasibility Study and to present the
Agency's Proposed Plan to a broader community audience than those that had already been
involved at the Site.  At this meeting, representatives from EPA and the Vermont ANR answered
questions from the public.  During this meeting, EPA described their proposal to site the remedial
activities in the 100-year floodplain of the Hoosic River.  The Proposed Plan requested comments
on several findings made by the Agency under federal Executive Order 11988, regarding federal
projects in floodplains, and the Vermont Solid Waste Rules which found that
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the consolidated landfill could be sited in the floodplain while being protective of public health,
safety and the environment.  This notice was included in the Proposed Plan, which was made
available in the Solomon Wright Public Library in North Pownal and was subsequently mailed to
all the individuals on the Site mailing list.


On July 18, 2002, EPA made the administrative record available for public review at EPA's offices
in Boston and at the Solomon Wright Public Library in North Pownal.  These are the primary
information repositories for local residents and will be kept up to date by EPA. 


From July 18 to August 19, 2002, the Agency held a 30 day public comment period to accept
public comment on the alternatives presented in the Feasibility Study and the Proposed Plan and
on any other documents previously released to the public.
 


Throughout the Town of Pownal’s development of a Site Reuse Plan to identify the reasonably
anticipated future land use and potential beneficial uses of the potentially restored lagoon area,
EPA participated in the public meetings required to complete this effort, as well as provided
technical information to the reuse steering committee and individuals responsible for the
development of the study. On August 7, 2002, the Agency held a public hearing to discuss the
Proposed Plan and to accept any oral comments.  A transcript of this meeting and the comments
and the Agency's response to comments are included in the Responsiveness Summary (Appendix
C).


D. SCOPE AND ROLE OF OPERABLE UNIT OR RESPONSE ACTION


The remedy described in this ROD is the third major cleanup action to be performed by EPA at
this Site.  In 1993 a time-critical removal action was conducted to: remove compressed gas
cylinders and asbestos-containing materials; package and remove small laboratory containers of
hazardous materials; empty, clean and remove tanks and drums; incinerate on site one-gallon cans
of tetrahydrofuran; dispose of suspected dioxin-containing wastes off-site; seal underground
storage tanks located in the lagoons to prevent public access and potential exposure; repair a
breach in one of the lagoons; and remove one drum containing pentachlorophenol off-site. 
Between 1999 and 2001 EPA conducted its second major cleanup at the Site through the NTCRA
to address the contaminants at the tannery buildings and at the sludge landfill.  This action
included decontamination, de-construction and off-site removal of all contaminated buildings;
removal of a tannery contaminated bank along the Hoosic River; and permanently capping the
tannery landfill.


The remedy described in this ROD will be the third and final cleanup action for the Site.  The
selected remedy addresses the final source area of identified tannery contamination.  EPA’s
proposal involves excavation of saturated and unsaturated contaminated soil and sludge in
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lagoons 1 and 5 and consolidation of these materials over lagoon 3 and in the southeast corner of
lagoon 4.  To reduce the potential human-health risks associated with direct contact with the
contaminated material, the proposed remedy will include covering the soil and sludge with a low
permeability landfill cap.  The consolidated wastes would be graded and storm water controls
would be installed to minimize ground water infiltration into the wastes.  This cap would be
designed to resist future flooding events, up to a 100-year flood event, and to protect future users
of this property.  Maintenance of the landfill cap would be required for at least 30 years, and likely
indefinitely since the wastes under the cap will continue to pose a risk if exposed for an
indeterminable period beyond 30 years. Maintenance of the lagoon site would include
environmental monitoring which would be performed to ensure ongoing protection of human
health and the environment. To assess the migration of low levels of contaminants in the ground
water, existing ground water monitoring wells would be periodically sampled.  Samples from
adjacent private water supplies will continue to be tested to ensure that site contaminants are not
adversely impacting local residents.  Sediment samples will be collected from the Hoosic River
and tested yearly to assess future potential impacts from the site to the environment. 
Furthermore, long-term State operation and maintenance of the NTCRA tannery landfill cap will
ensure that the landfill cap over that area will remain protective. 


In addition, five-year site reviews would be performed to ensure that the remedial alternative
remains protective of human health and the environment.  The primary contaminants of concern
include dioxin, semi-volatile organic compounds (semi VOCs) and metals.  With respect to
principal threats, the initial removal action and the recent NTCRA have addressed the highly
contaminated source materials at the Site and eliminated the serious physical hazards that the
deteriorated and contaminated buildings posed.  The selected remedy in this ROD will eliminate
the remaining principal threats that the contaminated soil and sludge at the lagoons pose.  The
selected remedy also targets the remaining low-level threats that the lagoon sludge poses by
reducing infiltration and precipitation of contaminants into the ground water and its possible
migration to the Hoosic River sediments.


E. SITE CHARACTERISTICS


Chapter 1.6 of the Feasibility Study contains an overview of the Remedial Investigation.  The
significant findings of the Remedial Investigation are summarized below.


1. General Characteristics


Included in the Remedial Investigation were the following areas and media: lagoon area soil,
sludge and surface water; warehouse soils; ground water; Hoosic River surface water and
sediment; and wetland/plant/animal identification and delineation.  This section will focus on
summarizing the general characteristics of each of these areas (Lagoon Area).  The Lagoon Area
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consists of four open depressions that represent remnants of the five original tannery lagoons. 
The area is undeveloped and overgrown with native vegetation.  Portions of the lagoons have
ponded water.  A gravel road leads into the Site with three locked gates and fences around
lagoons 1, 3, and 5.  There are earthen berms surrounding each lagoon.  One of the lagoons
(lagoon 3) is filled in and covered with gravel, forming a broad unpaved flat area in the central
portion of the lagoons. 


There are five lagoons on the Site.  Each lagoon is described below:


Lagoon 1:  Lagoon 1 occupies 3.3 acres in the southern end of the Lagoon Area.  Approximately
half of the Site (1.7 acres) is State, but not federal, jurisdictional wetland.  There is up to eight
feet of sludge (approximately 27,400 cubic yards) in lagoon 1 that is underlain by gravel, and
overlain by about one foot of soil and one foot of clay.  Pursuant to a Consent Order against the
Pownal Tanning Company by the VT DEC, lagoon 1 was closed in place in 1983.  The closure
consisted of removal of the surface water and the construction of a cap consisting of a layer of
lime (reportedly for odor control) and 12 to 18 inches of clay.  The surface of lagoon 1 has
subsequently subsided, forming a depression on the top of the cover.  


Lagoon 2:  Lagoon 2 is adjacent to the northern boundary of lagoon 1, and occupies 1.6 acres. 
While the tannery was operational, an undocumented amount of sludge was removed from lagoon
2 and disposed in the landfill.  No sludge was observed in lagoon 2 during the Remedial
Investigation.  This lagoon is currently uncapped and contains ponded water with approximately 1
acre of State, but not federal, jurisdictional wetlands.


Lagoon 3:  Lagoon 3 is comprised of two sub-lagoons, referred to as 3A and 3B (total acreage
1.1 acres).  In 1993, lagoon 3 was capped in place with lime and 12 to 18 inches of clay. 
Containers of fuel oil, sawdust, rags, lignosulfonate filler, finishing materials (including solvents),
burned wood and chromium III crystals were discovered in Lagoon 3 in 1987 and were removed
by the Pownal Tanning Company.  Lagoon 3A contains up to 8 feet of sandy black sludge,
covered with 2 feet of soil and one foot of gravel or lime.  Lagoon 3B contains up to 8 feet of
clayey sludge mixed with gravel and sand (approximately 11,400 cubic yards of sludge).  A layer
of gravel and soil is now present over most of this Lagoon, resulting in a flat upper surface with
no wetlands. 


Lagoon 4:  Lagoon 4 is the largest lagoon (9.4 acres), located at the northern end of the Lagoon
Area, bordering the Hoosic River.  A portion of lagoon 4 is covered with a foot of clay and lime. 
No sludge was noted in lagoon 4, but a layer of soil/fill is present up to 12 feet thick, underlain by
gravel.  There are approximately 6 acres of State, but not federal, jurisdictional wetlands in lagoon
4.  
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Lagoon 5:  Lagoon 5 occupies 2 acres south of lagoon 4, west of lagoon 1, and is bounded to the
east and south by the Hoosic River.  A 6 to 8 foot deep pond covers much of lagoon 5 and
approximately 1.2 acres are State, but not federal, jurisdictional wetlands.  A discharge culvert
exists at lagoon 5.  Lagoon 5 contains approximately 6,600 cubic yards of sludge.


Warehouse Building


The warehouse building and adjacent land was used by the tannery to store raw materials and
hides.  EPA’s investigation mainly focused on the area adjacent to the eastern side of the building
where hides were reportedly stored and stacked.  The portion where the hides were stored is
exposed soil.  Another portion of this parcel is asphalt and is used as a parking lot. During the
NTCRA cleanup action, EPA closed and decontaminated the interior manholes, pits and drains in
the warehouse that were filled with soil, sludge, and wood chips.  A small number of over-packed
drums and an accumulation of potentially asbestos containing materials were also removed. 
EPA’s sampling programed focused on an evaluation of the surface soil and subsurface soil. 
Several soil borings were advanced through the floor of the warehouse to evaluate potential
subsurface soil contamination.  Concentrations of contaminants detected were determined in the
human health risk assessment not to pose a threat which would warrant any further remedial
action be taken.


Hoosic River


The Hoosic River represents a Class B Water as defined by the Vermont Water Resources Board
(1997).  Class B waters have an objective of providing water quality that consistently exhibits
good aesthetic value and to provide high quality habitat for aquatic biota, fish and wildlife.  Uses
of Class B waters include public water supply (with filtration and disinfection); irrigation and
other agricultural uses; swimming; and recreation.  The Hoosic River is also classified by the State
as a Cold Water Fish Habitat (i.e., suitable for cold water fish such as trout).


The Hoosic River runs adjacent to the Tannery Area and the Lagoon Area. All ground water from
the Site discharges to the river.  Surface runoff from the site can also enter the Hoosic River.  A
reported breach in the berm at lagoon 4 occurred once during a flood in the 1980's and was
repaired by the State.  In addition, there are out-falls into the river at the Tannery Area and
lagoon 5, and there is one sewage outfall across the river from the Woods Road Waste Disposal
Area.  Surface runoff from the Landfill is directed to a small stream or to a wetland and pond
located between the landfill and the Hoosic River.  During most of the year the pond is separated
from the river by a narrow strip of land.  


A hydroelectric dam was built on the Hoosic River in 1955 at the tannery building for power
generation.  The dam is still in place, but is no longer used for hydro-power.  
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Off-site Private Drinking Water Supply Wells


Residents in the area utilize ground water from private wells as their primary source of water. 
Most of the wells are completed in bedrock at depths ranging from 100 to 700 feet.  There do not
appear to be any private drinking water wells located directly downgradient of any of the
contaminant source areas.  


2. Geology/Hydrogeology


The former Pownal Tannery Site is situated on the Hoosic River, an upper tributary of the
Hudson River, between the Green and Taconic Mountain Sections of the New England Province. 
The site, located on the narrow lowlands of the Vermont Valley physiographic zone, has twice
been covered by glacial lakes of the Pleistocene epoch.  At the maximum depths of Lakes Bascom
and Shaftsbury, the valley was covered to more than 1,000 feet above mean sea level.


The topography of the region reflects the structure and lithology of the underlying bedrock.  The
major landform features within the Hoosic Valley are low-gradient fluvial terraces associated with
Pleistocene glaciation and modern floodplain sediment developed on an eroded valley fill of
glacial lake sediment.


Ground water flow in the area is predominantly influenced by the Hoosic River.  Generally,
overburden ground water flows toward and discharges to the Hoosic River. Based on
observations during the installation of monitoring wells and the advancement of borings at the
site, the following four principal stratigraphic units were identified.  


Fill:  An upper layer of miscellaneous fill is present on the surface across much of the Site.  


Sand and Gravel:  A sand and gravel layer was observed beneath the entire Site, at depths up to
approximately 24 feet.  This stratigraphic unit generally consists of medium dense to very dense,
light to dark brown, fine to coarse sand and gravel.   


Gray Clay:  This layer is present beneath the entire site except where bedrock is exposed at the
surface, and in areas where the bedrock is very shallow (<10 feet).  Two areas where the Gray
Clay may be thin or absent include limited areas in the former building area and the west side of
the Hoosic River across from Lagoon 4.  The Gray Clay unit is thickest near the landfill, reaching
thicknesses of over 120 feet. 


This layer is relatively homogeneous and generally consists of medium-stiff, light gray, highly
cohesive clay, with an occasional presence of very thin (<1/8-inch) lenses of fine silty sand.  The
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upper surface of this layer varies in depths below grade from 17 to 79 feet, and extends to depths
ranging from 57 to 151 feet.  


Bedrock:  The bedrock encountered at the site is a fissile, gray green to silver and/or purple
phyllite with interbeds of white to green quartzite.  The upper 20 to 40 feet of the bedrock is
highly weathered and rock cores could not be retrieved from this interval.   


3. Plant Community


The project area falls within the Hemlock-White Pine Northern Hardwoods Region of the Eastern
North American Deciduous Forest that stretches from Minnesota to the Atlantic Coast.  The
region is covered with a mixed community of deciduous and coniferous forest.  Floral species
include hemlock, white pine, sugar maple, beech and yellow birch.  No State or federal rare,
threatened, or endangered plant species were identified on the Site.


4. Animal Community 


Faunal species include eastern cotton-tailed rabbit, white tailed deer, moose, black bear, eastern
gray squirrels, woodchuck, and various songbirds.  Anadromous fish species, such as salmon and
herring are not found in the Hoosic River due to impassable falls at the mouth of the river. Trout
and other cold water resident fish species occur in the river.  No State or federal rare, threatened,
or endangered animal species were identified on the site.


5. Wetlands


Six areas of State, but not federal, jurisdictional wetlands were identified on the Pownal Tannery
site.  


C Lagoon 1 Wetland (Palustrine Emergent)
C Lagoon 2 Wetland (Palustrine Emergent/Palustrine Scrub-Shrub)
C Lagoon 4 Wetland (Palustrine Emergent/Palustrine Scrub Shrub)
C Lagoon 5 Wetland (Palustrine Emergent/Open Water)
C Hoosic River Fringe Wetlands (Palustrine Forested/Scrub-Shrub/Emergent)
C Hoosic River Floodplain Wetlands (Palustrine Emergent/Forested/Open Water)


Since these wetlands have developed on man-made waste storage lagoons and are not connected
to the Hoosic River they do not meet the federal Clean Water Act’s definition of “waters of the
United States”.  Therefore they are not regulated by federal statute. However, under the Vermont
Wetland Rules, as adopted under Title 10 V.S.A.  Chapter 37, section 905 (7-9), all wetlands in
the state of Vermont are designated as either Class One, Class Two, or Class Three wetlands. 
Those wetlands designated as Class One or Class Two have been deemed to be so significant that
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they merit protection under the Vermont Wetland Rules.


 The State of Vermont made a determination that these man-made lagoons are Class Three
wetlands and have no significant functions and values under the Vermont Wetlands Rules. 
Consequently, the State concluded that if any of these wetlands were to be destroyed as a
consequence of remedial actions at the site, replication would not be needed (Appendix E).  


6. Cultural Resource Survey


During October and November 2000, a Phase I archeological investigation of the lagoon area was
completed.  The purpose of the survey was to determine whether significant cultural deposits may
exist within the project area.  Hand-excavated auger tests and a series of backhoe test pits
revealed no evidence of buried archaeological sites or potential cultural strata (e.g., A horizons). 
Based on these findings and after consultation with the State Historic Preservation Office, EPA
determined that no additional cultural resource investigations at the Site are necessary.


F.  Nature and Extent of Contamination


The following sections describe the nature and extent of contaminants in the areas investigated
during the Remedial Investigation.  


1. Soils and sludge


Lagoon 1:  Lagoon one contains the thickest accumulation of sludge. The sludge is generally
buried  beneath a thin layer of cover material and therefore the surficial soil samples do generally
contain elevated concentrations of Site contaminants.  Lagoon 1 generally has the highest
contaminant concentrations on the entire Site.


C The sludge present in lagoon 1 generally consisted of moist organic silt including layers of
gray clay and varying quantities of hair and hide fragments.  The sludge in lagoon 1
contains layers of various colors (black, blue, white, red, and gray).  The upper surface of
this deposit was often coated with thin (<1 inch) layers of dry white powder, which may
be lime that was added to the sludge to minimize odor generation.


C Several VOCs were observed in lagoon 1, including surface cover soil and sludge, but the
highest concentrations were detected in the sludge.  Total VOC concentrations in the
sludge were generally observed to range from 50-200 ppm and in one sample the total
VOC concentrations exceed 1 per cent.


C Several SVOCs were detected in lagoon 1, with the highest concentrations present in the
sludge buried below 1-2 feet of cover material.


C Elevated metals concentrations were detected in the buried sludge including chromium at
concentrations typically ranging from 10,000-70,000 ppm and lead from 1,000 to 2,000
ppm.
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C PCBs are present in surface soil and in the sludge at concentrations ranging up to 400 ppb. 
C Pesticides are present in both surface and subsurface soils in lagoon 1, but the


concentrations detected in the subsurface are approximately one order of magnitude
higher than the concentrations detected in the surface soils.


C Dioxin Toxicity Equivalence Quotient (TEQs) exceeded 1 ppb in several samples.
C None of the samples tested for Toxic Characteristic Leachate Procedure (TCLP) exceeded


the RCRA Hazardous Waste threshold.


Lagoon 2:  Lagoon 2 contains only a very small quantity of sludge, so there is no significant
contrast in chemical concentrations versus depth.  In general, fewer site contaminants are present
in lagoon 2 and the chemical concentrations in the Lagoon Area are generally lowest in lagoon 2. 
A summary of the laboratory test results is presented below.


C The inorganic constituents are present at concentrations that are closer to background soil
conditions.  Representative maximum concentrations for some metals detected include
arsenic at 5.2 ppm, cadmium at 11.4 ppm, chromium at 2,690 ppm, lead at 192 ppm,
nickel at 19.7 ppm and cyanide at 2.5 ppm.


C All dioxin TEQs were less than 1 ppb.
C None of the samples tested for TCLP exceeded the RCRA Hazardous Waste threshold.


Lagoon 3:  Lagoon 3 is the smallest of the lagoons.  Samples were collected from seven
borings.  In previous investigations lagoon 3 was divided into two sub-lagoons, 3A and 3B,
though there are no present day landmarks or other features that distinguish the two sub-lagoons. 
The lagoon is now covered with gravel fill and is largely un-vegetated.  A summary of the
laboratory test results is presented below.


C Metals are present in the greatest concentration within the sludge layer.  Cadmium was not
detected in surface soils, nor in the underlying gravel layer, but is present in the sludge at
concentrations up to 42 ppm.  Chromium and lead are present at concentrations up to two
orders of magnitude greater (chromium up to 18,000 ppm, lead up to 565 ppm) than in
surface soils or the underlying soil.


C All dioxin TEQs were less than 1 ppb. 
C None of the samples tested for TCLP exceeded the RCRA Hazardous Waste threshold.


Lagoon 4:  Lagoon 4 is the largest lagoon.  Samples were collected from 29 borings.


C The maximum total VOC concentration is less than 200 ppb.
C Eleven SVOCs are present in lagoon 4.
C The highest metals concentrations in lagoon 4 are present in the surficial soils.  Lead,


chromium and cadmium are present at higher concentrations (one to two orders of
magnitude greater) in the surface soils than in the subsurface soils.


C None of the samples tested for TCLP exceeded the RCRA Hazardous Waste threshold.
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Lagoon 5:  Lagoon 5 is mostly underwater throughout the entire year.  A summary of
the contaminants found in lagoon 5 is presented below.


C Two SVOCs were detected in lagoon 5: pentachlorophenol (6,300 ppb at one location)
and bis(2-ethylhexyl)phthalate (less than 800 ppb).


C Several metals are present in lagoon 5, including arsenic (up to 2.1 ppb), chromium (up to
16,100 ppb), lead (up to 624 ppb) and mercury (up to 4.1 ppb).


C None of the samples tested for TCLP exceeded the RCRA Hazardous Waste threshold.


2. Ground Water


Thirteen overburden and one bedrock ground water monitoring wells were sampled in the Lagoon
Area.  Five rounds of sampling were performed.  A summary of the findings is presented below.  


C Nine VOCs were detected (acetone, methylene chloride, MTBE, carbon tetrachloride,
toluene, tetrachloroethylene, chlorobenzene, 1,2-dichlorobenzene, 1,4-dichlorobenzene) in
Lagoon Area ground water samples, generally at low concentrations.  Methylene chloride
was only detected in the August 2000 sampling round, and appears to be a field
contaminant, since it was also detected in the rinseate blank, it was detected in numerous
ground water samples from other areas at the site, and it was detected from this sampling
event only.  


C Tetrachloroethylene was detected above the MCL in well MW-114U.  


C Three SVOCs were detected in Lagoon Area ground water (diethylphthalate, atrazine,
bis(2-ethylhexyl)phthalate).  These compounds were only detected during one sampling
event (August 2000), and each compound was detected only once.  Each of these
compounds was detected in separate wells.  Only atrazine was detected at a concentration
(7 ppb) above the MCL (3 ppb) in well MW-L-11.  Note that the turbidity of this ground
water sample was also elevated, so it is possible that the atrazine is not dissolved in the
ground water, but is present in particulate form.  No SVOCs were detected in this well
during the other sampling events.  


C All metals/cyanide present except thallium, were detected at concentrations below their
respective MCL.  Thallium was detected at a concentration of 7 ppb (versus MCL of 1
ppb) in well MW-109U during only one sampling event (May 2000).  


C No PCBs were detected in any Lagoon Area ground water samples.  
C Low concentrations of dioxin compounds were detected only in two Lagoon Areas wells. 


One dioxin (1,2,3,4,6,7,8-HpCDF) was detected in MW-109U (May 2000 sampling
event) and four dioxins were detected in MW-114U (September 2000 sampling event).
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3. Surface Water, Sediments and Ponded Water


Surface water samples were collected at locations in the Hoosic River up stream of the Site and
adjacent to all three down gradient source areas, including the sludge landfill, former tannery
building and the lagoons.  Down stream samples were also collected.  Aluminum and barium are
present in unfiltered river surface water samples at concentrations that exceed the National Water
Quality Criteria-Chronic levels.  Surface water samples were collected from ponded water in
lagoons 1, 2, 4 (there are three ponds in Lagoon 4), and 5.  Surface water was also collected from
the reach of the Hoosic River, adjacent to the Lagoon Area, at four locations. Aluminum, barium
and magnesium are present in unfiltered surface water samples from the lagoon ponds at
concentrations that exceed the National Water Quality Criteria-Chronic levels.   None of the
filtered samples from the lagoon ponds contained metals or cyanide at concentrations above their
respective National Water Quality Criteria-Chronic levels.


Six SVOCs are present in Hoosic River sediment samples.  Five of these compounds are present
at concentrations that exceed their respective Ontario Ministry of the Environment Lowest Effect
Level values. No pesticides were observed above their respective detection limits in any of the
sediment samples. 


PCBs were detected in four Hoosic River sediment samples from the Lagoon Area, ranging in
concentrations of 86 to 270 ppb.  Dioxins were detected in the two Lagoon pond sediment
samples (TEQ ranging from 106 to 127 ppt) and in the Lagoon Area Hoosic River sediment
samples (TEQ less than 3 ppt).


All exceedences in the Hoosic River surface water and sediments were detected at higher
concentrations upstream of the Site, including the tannery sludge landfill, former tannery building
area, and the lagoons.  Therefore, the exceedences of national standards for both surface water
and sediments can be linked to non-site related discharges or background levels.


4. Residential Wells


C Only two VOCs were observed in residential wells above their respective detection limits. 
Acetone was detected at a low concentration (3 ppb) in RW-009 during the June 2000 re-
sampling of that well.  MTBE was detected in RW-006 at a concentration of 4.4 ppb
during the August 2000 sampling event.


C No SVOCs, pesticides or PCBs were detected in any residential well above the detection
limit.


C Only one well (RW-010) contained a metal (lead) at a concentration (493 ppb) that
exceeded the MCL (15 ppb).  This exceedance was observed in the May 2000 sampling
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round.  Due to this anomalous result, this well was re-sampled in June 2000, and lead was
not found to be present above the MCL.  This finding was confirmed in the August 2000
sampling round where lead was detected at a concentration of only 4 ppb.  The May 2000
anomalous lead measurement appeared to be related to the homeowner’s well filtration
unit.


G. CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES


All of the affected properties are situated within two town zoning districts: the “Village
Residential” district and the “Rural Residential” district.  The purpose of both the Village
Residential and Rural Residential districts is to preserve the natural rural and scenic qualities of
the Town, allowing residential and agricultural uses of property as well as some non-residential
uses.  Non-residential uses are permitted as long as they do not create certain nuisance conditions
(noise, dust, vibration, glare heat, odor or smoke).  Allowable uses include, but are not limited to,
multiple family dwellings, recreation, construction or contracting businesses, manufacturing,
research, auto repair and animal boarding.  Any non-residential or non-agricultural use is subject
to the conditions that are specified in the Town Zoning Bylaws (April 1,1991, amended February
23, 1995).


There are several residences that border the property occupied by the Pownal Tannery and there
are a few commercial businesses that abut the property.  The nearest residence is approximately
75 feet from the Site and a recently vacated retail store is located approximately 40 feet from the
Site boundary.  Within a mile radius from the Site, approximately 275 people are served by
private drinking water wells completed in either the overburden or bedrock.


Currently, the on-site warehouse is available for private lease, but is vacant.  It is anticipated that
the Town of Pownal is going to take title to this property, as well as the lagoon area and the
former building area.  The park located on the site of the former Tannery building was created as
a result of EPA’s 2001 removal effort, and is open for use by the community.  This property is
currently deeded to the former Pownal Tannery Company, to be acquired by the Town of Pownal
in the future.  It is an un-enhanced four to one graded grassy space that slopes down to a fence
overlooking the Hoosic River dam.  The area is currently used for picnicking and fishing.  A
portion of the this parcel is listed on the Vermont Register of Historic Places (SR No. 0208-8), as
is the adjacent general store (now closed), and the steel truss bridge that spans the Hoosic River
(now closed).  These areas, as well as 16 off-site residences located east of Route 346, are
designated as the North Pownal Mill Historic District.  To satisfy historic protection standards
requiring documentation before the removal of historic structures, EPA situated a plaque at the
park to memorialize the former mill building and tannery’s history.  Additionally, localized trees
and shrubs were planted at this location.
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Access to the lagoons on the Site is posted, prohibited, gated and fenced.  There are dirt access
roads running around the fenced and unfenced lagoons, which are regularly used by the public for
walking, hunting, and for running off-road vehicles, snow mobiles, etc.  Currently, a number of
residential homes are tied to a sewer pipe which discharges just off of the access road to the
lagoons and dumps directly into the Hoosic River.  The town is under a State order to design and
build a waste water treatment plant to alleviate the Town’s sewer issues.  The Town’s current
design for this system has the facility located over the area of lagoon two and a portion of lagoon
one.  In February 2001, the Town and their contractor, Forcier and Aldrich and Associates,
completed a Site Reuse Assessment, utilizing EPA grant money provided through the Superfund
program (one of the first ten pilot sites in the Region to be issued one). The Town of Pownal
worked closely with EPA, the State, and the community to conclude that the lagoon area, once
the remediation is completed, should potentially be used for a variety of purposes including:


C walking trails
C seasonal skating rink


C warming hut with public restrooms
C soccer field


C equipment storage shed
C canoe/kayak launch area


C water, sewer, and electrical utilities


EPA utilized the potential future reuse decisions to develop exposure assumptions for the Human
Health Risk Assessment (see Appendix J of the Feasibility Study).


The town is substantially funded from the federal government  to build their waste water
treatment system on a schedule to coincide with EPA’s planned cleanup schedule.  During EPA’s
pre-design phase of the development of the Feasibility Study, EPA worked very closely with
Town officials, the State, the community and the Site Reuse Steering Committee to ensure that
they had the information necessary to complete the Reuse Assessment.  Multiple public outreach
meetings, and mailings were provided to the community to maximize input into their effort to
develop reasonable alternatives for reuse at the Site.  EPA utilized the Town of Pownal’s
proposed design plans for the treatment plant to aid in the cap configuration developed for the
alternatives which included leaving waste in place at the lagoons.  The current location of EPA’s
selected remedy accommodates the Town’s current treatment plant design.  This remedy will
alleviate all direct contact and ingestion risk to the consolidated waste left in place and will aid the
Town in their efforts to eliminate the discharge of Town sewage into the Hoosic River.  This
remedy will also potentially increase the future positive use of the former lagoons to the residents
of Pownal.
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H. SUMMARY OF SITE RISKS


A Baseline Risk Assessment was performed to estimate the probability and magnitude of potential
adverse human health and environmental effects from exposure to contaminants associated with
the Site assuming no remedial action was taken.  It provides the basis for taking action and
identifies the contaminants and exposure pathways that need to be addressed by the remedial
action.  The human health risk assessment followed a four step process: 1) hazard identification,
which identified those hazardous substances which, given the specifics of the site were of
significant concern; 2) exposure assessment, which identified actual or potential exposure
pathways, characterized the potentially exposed populations, and determined the extent of
possible exposure; 3) toxicity assessment, which considered the types and magnitude of adverse
health effects associated with exposure to hazardous substances, and 4) risk characterization and
uncertainty analysis, which integrated the three earlier steps to summarize the potential and actual
risks posed by hazardous substances at the Site, including carcinogenic and non-carcinogenic risks
and a discussion of the uncertainty in the risk estimates.  A summary of those aspects of the
human health risk assessment which support the need for remedial action is discussed below
followed by a summary of the environmental risk assessment. 


1. Human Health Risk Assessment


Soil/sludge analytical results were evaluated for the five lagoons and the Warehouse Area. 
Surface water analytical results were also evaluated for the lagoons.  Surface water and sediment
analytical results were evaluated for the Hoosic River and associated wetlands (including lagoon
wetlands).  Ground water analytical results from two aquifers (overburden and bedrock) were
evaluated in ten off-site private wells and 24 on-site monitoring wells.


For soil/sludge, surface water and sediment, the 95% upper confidence limit (UCL) concentration
was used as the exposure point concentration (EPC) unless it exceeded the maximum detected
value, in which case, the maximum detected value was used as the EPC.  For ground water, the
arithmetic mean concentration for each contaminant of potential concern (COPC) in each well or
all on-site wells combined was used in calculating the central tendency (CT) exposure, and the
maximum concentration for each COPC in each well was used to calculate the reasonable
maximum exposure (RME) exposure, rather than using the 95% UCL.  If the arithmetic mean
concentration exceeded the maximum detected concentration, the maximum detected
concentration was used for the CT exposure.


Exposure Assessment
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To evaluate current exposures, adolescent (i.e., 7 to 16 years old) trespassers and young
child/adult off-site residents were considered as receptor populations.  Exposures of trespassers to
surface soil/sludge through incidental ingestion of and dermal contact with COPCs were
evaluated.  Since the lagoon surface waters are shallow, trespassers were assumed to wade, rather
than swim.  Therefore, only dermal contact with lagoon surface water was evaluated.  Exposures
of adolescent trespassers to river sediment and surface water were also evaluated.  Pathways
associated with river surface water and sediment exposures that were evaluated include incidental
ingestion of and dermal contact with sediment and surface water.  The ingestion of surface water
was assessed since, even though swimming is unlikely because of rapidly flowing waters,
accidental submersion is possible resulting in incidental surface water ingestion.


Since private drinking water wells exist in the vicinity of the site, exposures to COPCs in off-site
private wells were assessed under current land-use conditions.  Routes of exposure associated
with residential ground water use may include ingestion of drinking water, inhalation of chemicals
that have volatilized from ground water during use (e.g., while showering), and dermal contact
with ground water during use (e.g., while bathing).  Drinking water ingestion exposures of
residents were quantitatively evaluated.  Potential exposures from other pathways, such as
inhalation or dermal contact during bathing, were not quantitatively evaluated.


To evaluate future exposures, young child/adult park visitors, commercial workers and utility
workers were considered as receptor populations.  Exposures of park visitors, commercial
workers and utility workers to soil/sludge through incidental ingestion of and dermal contact with
COPCs were evaluated.  Dermal contact with lagoon surface water was evaluated for the park
visitor and utility worker scenarios only.  In addition, for the utility worker, exposures to volatile
COPCs in air during trenching activities were quantitatively evaluated.  Exposures of park visitors
to river sediment and surface water were also evaluated.  Pathways associated with river surface
water and sediment exposures that were evaluated include incidental ingestion of and dermal
contact with sediment and surface water.


Under a future land-use scenario, it was also assumed that area residents would use ground water
from the Site for domestic use.  As for the current scenario, only drinking water ingestion
exposures of future residents were quantitatively evaluated.


The following items summarize the pathways evaluated for each exposure scenario.


C Off-site child/adult resident scenario, current
Ingestion pathways: ground water from private wells


C On-site adolescent trespasser scenario, current
Ingestion pathways: surface soil/sludge
Dermal contact pathways: surface soil/sludge, surface water
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C Hoosic River adolescent recreational user scenario, current
Ingestion pathways: surface water, sediment
Dermal contact pathways: surface water, sediment


C On-site adult and young child park visitor scenario, future
Ingestion pathways: soil/sludge
Dermal contact pathways: soil/sludge, surface water


C Hoosic River adult and young child park user scenario, future
Ingestion pathways: surface water, sediment
Dermal contact pathways: surface water, sediment


C On-site commercial worker scenario, future
Ingestion pathways: soil/sludge
Dermal contact pathways: soil/sludge


C On-site utility worker scenario, future
Ingestion pathways: soil/sludge
Dermal contact pathways: soil/sludge, surface water
Inhalation pathways: volatiles from soil/sludge and ground water


C On-site child/adult resident scenario, future
Ingestion pathways:  soil, ground water
Dermal pathway: soil


The risk assessment used the default CT exposure parameters to evaluate average exposures and
high-end exposure parameters to calculate RME estimates.  


Risk Characterization  


Since no toxicity values are available for lead, lead toxicity was assessed using an interim
approach recommended for use with non-residential adult exposures (U.S. EPA, 1996) for the
future commercial worker scenario.  This method relates soil lead intake to blood lead
concentrations in women of childbearing age; this group is assumed to be the most sensitive to
lead exposure, among adults.  The method does not provide a quantitative estimate of risk;
instead it predicts a central estimate of blood lead concentrations in women of child-bearing age
that have exposures to soil lead at site concentrations.  Risks associated with lead are described by
comparing the central estimate of blood lead concentration in women of childbearing age to a goal
blood lead concentration associated with a fetal blood lead concentration of 10 ug/l.  For the
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model, it was assumed that a typical blood lead concentration in women of child-bearing age in
the absence of site exposures was 1.7 ug/l, which is a low end default assumption.  The biokinetic
slope factor for lead was assumed to be 0.4 ug/l per ug/day.  A representative intake rate of soil
was assumed to be 0.05 g/day based on occupational, indoor exposures to dust from outdoor soil
(50 mg/day).  The absolute gastrointestinal absorption fraction for ingested lead in soil and soil-
derived dust was assumed to be 0.12.  The exposure frequency was assumed to be 219 days per
year.  Using these assumptions, the goal for the central estimate of blood lead concentration in
adults was calculated as 4.2 ug/l for the Site.  Predicted blood concentrations were compared to
this value based on site soil/sludge concentrations.


For the young child park visitor, lead toxicity was assessed using EPA’s Integrated Exposure
Uptake Biokinetic Model (IEUBK) for Lead in Children (U.S. EPA, 1994).  This method relates
soil lead intake to blood lead concentrations in young children (i.e., ages 1-6 years); this group is
assumed to be the most sensitive to lead exposure, among children.  The method does not provide
a quantitative estimate of risk; instead it predicts a percent of children with a blood lead
concentration above a goal blood lead concentration of 10 ug/l.  The percent of children with a
blood lead level exceeding the goal was set at no more than 5%.  The exposure frequency was
assumed to be 112 days per year.  The exposure time was conservatively assumed to be 4 hours
per day.  Using these assumptions, a soil lead level was calculated which did not exceed the goal
of no more than 5% of children with blood lead levels above 10 ug/l.


Carcinogenic and non-carcinogenic risks were estimated using both the CT and RME exposure
assumptions.  The significance of the risk estimates are relative to guidelines set forth in EPA
policy (i.e., an incremental lifetime cancer risk [ILCR] above the target risk range of 10-6 to 10-4


and a hazard index [HI] above 1).  Risk estimates, as presented in the RI for the RME case, are
presented below by area.  When risks were estimated for a young child and adult receptor (i.e.,
residents and park visitors), the young child non-carcinogenic risks (hazard indices) have been
presented as the most conservative, while carcinogenic risks presented represent the sum of the
young child and adult risks (i.e., a total receptor risk).  


Lagoon Areas:  In the five lagoon areas, potential exposures to soil/sludge, surface water and air
were evaluated.  Health risks from air and surface water are expected to be below or within the
EPA risk range of 10-6 to 10-4 for cancer risk and below a hazard index of 1 for non-cancer risk. 
Health risks from potential future ingestion and dermal contact with soil/sludge at Lagoons 1, 3
and 5 exceed EPA risk guidelines.  Soil/sludge contaminants contributing to risks above EPA risk
guidelines, under central tendency and RME scenarios were: lagoon 1 (benzo(a)anthracene,
benzo(a)pyrene, pentachlorophenol, dioxins, chromium, mercury and arsenic); lagoon 3 (dioxins,
chromium and arsenic); and lagoon 5 (benzo(a)pyrene, N-nitroso-di-n-propylamine,
dioxinschromium, and arsenic).  Future childhood exposures to lead in soil may result in excess
blood lead levels in park visitors at lagoon 1.  
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Warehouse Area:  In this area, potential exposures to soil were evaluated.  Health risks from
surface soil are expected to be below or within the EPA risk range of 10-6 to 10-4 for cancer risk
and below a hazard index of 1 for non-cancer risk.


Hoosic River and Associated Wetlands (including lagoon surface water):  In this area, potential
exposures to surface water and sediment were evaluated.  Health risks from surface water are
expected to be below or within the EPA risk range of 10-6 to 10-4 for cancer risk and below a
hazard index of 1 for non-cancer risk.  Health risks from future ingestion and dermal contact with
sediment exceed EPA risk guidelines.  Sediment contaminants contributing to risks above EPA
risk guidelines, under central tendency and RME scenarios were PCBs, dioxins and arsenic. 


All of the samples containing elevated contaminant concentrations detected in the Hoosic River
sediments that resulted in a risk exceedence, were detected at higher concentrations in samples
collected upstream of the dam, including the seeps, ponds and wetlands near the tannery sludge
landfill.  Therefore, the exceedences of national standards for both surface water and sediments
can be linked to non-site related discharges or background levels.  As a result of EPA’s concern
that future potential town reuse plans may include recreational use of the Hoosic River adjacent to
the Site, EPA completed supplemental calculations, using the same methods and assumptions as
the baseline risk assessment, to identify the risks to public health from only those sediments
downstream of the dam at the Site.  The baseline risk calculations included data collected
upstream of the dam and Site, which indicated much higher concentrations.  The supplemental
risk calculations, as discussed in Appendix F, indicated that the cumulative receptor carcinogenic
risks are within the EPA risk management cancer risk range of 10-6 to 10-4, and non-carcinogenic
risks are below EPA’s target risk of HI 1.


Off-Site Private Wells:  Current exposures via ground water ingestion were evaluated.  Health
risks from current ingestion of ground water exceed EPA risk guidelines for four of the ten
private wells evaluated.  Ground water constituents contributing to risks above EPA risk
guidelines, under an RME scenario were: RW-003 (arsenic); RW-006 (thallium); RW-008
(arsenic and manganese); RW-010 (manganese).  As discussed in Section E and F above, the
contaminant detections in off-site private wells were sporadic and cannot be specifically linked to
the Site.  Groundwater is moving north-west and discharging to the Hoosic River away from
private wells.  The detections which indicated the risk exceedences were sporadic and are believed
to be related to home plumbing materials and/or naturally occurring minerals in the local geology.


On-Site Monitoring Wells:  Potential future exposures via ground water ingestion were
evaluated.  Health risks from future ingestion of ground water exceed EPA risk guidelines for 13
of the 24 monitoring wells evaluated (MW-104U; MW-106U; MW-107R; MW-107U; MW-
109U; MW-110R; MW-110U; MW-111U; MW-113R; MW-114U; MW-B-7; MW-L-3; and
MW-L-10).  Ground water constituents contributing to risks above EPA risk guidelines under an
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RME scenario were manganese, dioxin, arsenic, carbon tetrachloride, heptachlor epoxide,
thallium, methylene chloride, 1,4-dichlorobenzene, tetrachloroethene, atrazine and
pentachlorophenol. 


Table 1: Summary of Chemicals of Concern and Medium-Specific Exposure Point Concentrations
Scenario Time frame: Future


Medium: Soil


Exposure Medium: Soil/sludge


Exposure Point Chemical of  Concern Concentration
Detected


Units Frequency of
Detection


Exposure Point
Concentration


Exposure Point
Concentration


Units


Statistical
Measure


Min Max
Lagoon 1 -
Dermal Contact
and Ingestion


Benzo(a)anthracene 0.059 2 mg/kg 7/22 2 mg/kg Max


Benzo(a)pyrene 0.055 2 mg/kg 7/22 2 mg/kg Max
Pentachlorophenol 1 92 mg/kg 13/27 30 mg/kg 95% UCL


Arsenic 2.2 20.6 mg/kg 23/23 8.4 mg/kg 95% UCL
Chromium 10.7 73000 mg/kg 29/29 31,000 mg/kg 95% UCL


Lead 7.4 2870 mg/kg 29/29 1,100 mg/kg 95% UCL
Mercury 0.042 85.2 mg/kg 23/29 85.2 mg/kg Max


Dioxin TEQ 7.9E-7 1.2E-2 mg/kg 15/15 1.2E-2 mg/kg Max


Lagoon 3 -
Dermal Contact
and Ingestion


Arsenic 2.2 9.4 mg/kg 10/10 8.3 mg/kg 95% UCL


Chromium 23.3 18100 mg/kg 12/12 18,100 mg/kg Max
Dioxin TEQ 5.7E-8 2.6E-3 mg/kg 18/18 2.6E-3 mg/kg Max


Lagoon 5 -
Dermal Contact
and Ingestion


Benzo(a)pyrene 0.064 0.31 mg/kg 3/14 0.31 mg/kg Max


N-nitroso-di-n-
propylamine


0.49 0.49 mg/kg 1/14 0.49 mg/kg Max


Arsenic 1 5 mg/kg 8/9 5 mg/kg Max
Chromium 9.4 16100 mg/kg 13/13 8,100 mg/kg 95% UCL


Dioxin TEQ 8.3E-5 3.4E-3 mg/kg 13/13 1.9E-3 mg/kg 95% UCL
Key
mg/kg: Parts per million


95% UCL: 95% Upper Confidence Limit


MAX: Maximum Concentration
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The table presents the chemicals of concern (COCs) and exposure point concentration for each of the COCs detected in soil (i.e.,
the concentration that will be used to estimate the exposure and risk from each COC in the soil).  The table includes the range of
concentrations detected for each COC, as well as the frequency of detection (i.e., the number of times the chemical was detected in
the samples collected at the site), the exposure point concentration (EPC), and how the EPC was derived.  


The table indicates that chromium, lead and dioxin are the most frequently detected COCs in soil at Lagoon 1.  Arsenic,
chromium, and dioxin were all detected in each sample in Lagoon 3.  Chromium, and dioxin were the most common COCs
detected in Lagoon 5.  


The 95%UCL on the arithmetic mean was used as the exposure point concentration for COCs where there was sufficient data. 
However, due to the limited amount of sample data available for some COCs, the maximum concentration was used as the default
exposure point concentration.
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Table 2: Summary of Chemicals of Concern and Medium-Specific Exposure Point Concentrations
Scenario Timeframe: Current


Medium: Soil


Exposure Medium: Soil/sludge


Exposure Point Chemical of 
Concern


Concentration
Detected


Units Frequency of
Detection


Exposure Point
Concentration


Exposure Point
Concentration Units


Statistical
Measure


Min Max
Lagoon 5 Surface
soils - Ingestion


Chromium 9.4 16,100 mg/kg 4/4 16,100 mg/kg Max


Key
mg/kg: Milligrams per kilogram


95% UCL: 95% Upper Confidence Limit


MAX: Maximum Concentration


The table presents the chemicals of concern (COCs) and exposure point concentration for each of the COCs detected in soil (i.e., the concentration that will be used to
estimate the exposure and risk from each COC in the soil).  The table includes the range of concentrations detected for each COC, as well as the frequency of detection (i.e.,
the number of times the chemical was detected in the samples collected at the site), the exposure point concentration (EPC), and how the EPC was derived.  


Due to the limited amount of sample data available for all COCs, the maximum concentration was used as the default exposure point concentration.  
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Table 3: Summary of Chemicals of Concern and Medium-Specific Exposure Point Concentrations
Scenario Timeframe: Future


Medium: Sediment


Exposure Medium: Sediment


Exposure
Point


Chemical of 
Concern


Concentration
Detected


Units Frequency of
Detection


Exposure Point
Concentration


Exposure Point
Concentration Units


Statistical
Measure


Min Max
River and
Wetlands-
Dermal
Contact and
Ingestion


PCB TEQ 9.7E-7 4.1E-2 mg/kg 21/31 5.0E-3 mg/kg 95% UCL


Arsenic 1.4 14.2 mg/kg 21/31 5.3 mg/kg 95% UCL


Dioxin TEQ 7E-9 7.3E-5 mg/kg 28/31 7.3E-5 mg/kg Max


Key
mg/kg: Milligram per kilogram


95% UCL: 95% Upper Confidence Limit


MAX: Maximum Concentration


The table presents the chemicals of concern (COCs) and exposure point concentration for each of the COCs detected in sediment (i.e., the concentration that will be used to
estimate the exposure and risk from each COC in the sediment).  The table includes the range of concentrations detected for each COC, as well as the frequency of detection
(i.e., the number of times the chemical was detected in the samples collected at the site), the exposure point concentration (EPC), and how the EPC was derived.  


The table indicates that Dioxin TEQ is the most frequently detected COC in soil at the site.  The 95%UCL on the arithmetic mean was used as the exposure point
concentration for PCBs and arsenic.  However, due to the limited amount of sample data available for dioxin, the maximum concentration was used as the default exposure
point concentration.
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TABLE 4


SUMMARY OF RECEPTOR RISKS, HAZARDS, LIMITATIONS


HUMAN HEALTH RISK ASSESSMENT


POWNAL TANNERY


High Scenario/Receptor RME Total Total Media Major contributors to risk


Location Lead or CT Cancer
Risks


Noncance
r


> 1E-04 or (> 1E-06, HI > 1)


Risks HI > 1


Lagoon 1 No Current RME 4E-06 6E-01 NA
Adolescent Trespasser CT 3E-07 6E-02


Yes Future Park Visitor RME 1E-03 5E+01 soil/sludge (C) - Dioxins, benzo(a)anthracene,
benzo(a)pyrene, pentachlorophenol, As


Young Child / Adult CT 2E-05 1E+01 (NC) - Hg, Cr, Pb
Future Adult RME 7E-04 1E+01 soil/sludge (C) - Dioxins, benzo(a)pyrene,


pentachlorophenol, As
Commercial Worker CT 2E-05 5E+00 (NC) - Cr


Future Adult RME 1E-05 6E+00 (NC) - Cr
Utility Worker CT 8E-07 2E+00


Lagoon 2 No Current RME 4E-06 1E-01 NA
Adolescent Trespasser CT 6E-07 4E-02


No Future Park Visitor RME 2E-05 1E+00 NA
Young Child / Adult CT 2E-06 3E-01


Future Adult RME 1E-05 2E-01 NA
Commercial Worker CT 2E-06 1E-01


Future Adult RME 3E-07 1E-01 NA
Utility Worker CT 9E-08 5E-02


Lagoon 3 No Current RME 2E-06 7E-02 NA
Adolescent Trespasser CT 1E-07 9E-03


No Future Park Visitor RME 2E-04 3E+01 soil/sludge (C) - Dioxins, As
Young Child / Adult CT 2E-06 2E+00 (NC) - Cr


Future Adult RME 1E-04 6E+00 (NC) - Cr
Commercial Worker CT 3E-06 8E-01


Future Adult RME 3E-06 3E+00 (NC) - Cr
Utility Worker CT 1E-07 3E-01


Lagoon 4 No Current RME 9E-06 6E-01 NA
Adolescent Trespasser CT 5E-07 2E-01


No Future Park Visitor RME 7E-05 4E-01 NA
Young Child / Adult CT 2E-06 9E-02


Future Adult RME 5E-05 8E-02 NA
Commercial Worker CT 2E-06 3E-02


Future Adult RME 1E-06 5E-02 NA
Utility Worker CT 9E-08 1E-02


Lagoon 5 No Current RME 2E-05 2E+00 (NC) - Cr
Adolescent Trespasser CT 2E-06 1E-01


No Future Park Visitor RME 2E-04 1E+01 soil/sludge (C) - Dioxins, As, N-nitroso-di-n-propylamine,
benzo(a)pyrene


Young Child / Adult CT 2E-05 3E+00 (NC) - Cr
Future Adult RME 1E-04 3E+00 (NC) - Cr


Commercial Worker CT 2E-05 1E+00
Future Adult RME 2E-06 2E+00 (NC) - Cr


Utility Worker CT 8E-07 5E-01
Warehouse No Current RME 2E-06 3E-02 NA


Area Adolescent Trespasser CT 2E-07 7E-03
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No Future Park Visitor RME 1E-05 5E-01 NA


Young Child / Adult CT 9E-07 1E-01
Future Resident RME 1E-05 7E-01 NA


Young Child / Adult CT 2E-06 3E-01
Hoosic River No Current Adolescent RME 3E-05 3E-02 NA


Recreational Visitor CT 7E-06 6E-03
No Future Park Visitor RME 2E-04 2E-01 Sediment (C) - PCBs, Dioxins, As


Young Child / Adult CT 2E-05 3E-02
Tap Water No Current Resident RME N/A 4E-01 NA
RW-001 Young Child / Adult CT N/A 1E-01


Tap Water No Current Resident RME 8E-05 1E+00 NA
RW-002 Young Child / Adult CT 1E-05 4E-01


Tap Water No Current Resident RME 1E-04 3E+00 Ground-
RW-003 Young Child / Adult CT 3E-05 2E+00 water (NC) - As


Tap Water No Current Resident RME N/A 9E-01 NA
RW-004 Young Child / Adult CT N/A 5E-01


Tap Water No Current Resident RME 9E-06 2E+00 Ground-
RW-006 Young Child / Adult CT 9E-07 1E+00 water (NC) - Tl


Tap Water No Current Resident RME 1E-05 6E-01 NA
RW-007 Young Child / Adult CT 2E-06 2E-01


Tap Water No Current Resident RME 8E-05 3E+00 Ground-
RW-008 Young Child / Adult CT 1E-05 1E+00 water (NC) - As, Mn


Tap Water No Current Resident RME 4E-05 3E+00 Ground-
RW-010 Young Child / Adult CT 8E-06 2E+00 water (NC) - Mn


All On-Site
Monit. Wells


No Future Resident


Young Child / Adult


RME 4E-03 1E+02 Ground-


water


(C) - 1,4-Dichlorobenzene, carbon tetrachloride,
methylene chloride, tetrachloroethylene, atrazine,
pentachlorophenol, heptachlor epoxide, dioxins,
As


CT 3E-05 4E+00 (NC) - Methylene chloride, As, Mn, Tl


2.    Ecological Risk Assessment


a.  Identification of Chemicals of Concern


Tables 5 and 6 show the detected contaminants at the site and those that were selected as Contaminants of
Concern, for both surface water and sediment, for each of the exposure areas.  
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Table 5.  Occurrence, Distribution, and Selection of Chemicals of Concern (COC) in Surface Water


Chemical of Potential
Concern


Minimum
Concentra


tion


Maximum
Concentra


tion


Mean
Concentra


tion


Back
ground


Concentra
tion


Screening
Toxicity


Value


Screening
Toxicity Value


Source


HQ
Value


Hoosic River
Dioxins (pg/l)


1,2,3,4,6,7,8-HpCDF 1.4 1.4 0.9 N/A N/A N/A N/A
1,2,3,4,7,8-HxCDF 0.3 1.9 0.8 N/A N/A N/A N/A
1,2,3,6,7,8-HxCDF 1.675 1.675 0.725 N/A N/A N/A N/A
1,2,3,7,8-PeCDD 2.75 2.75 0.96 N/A N/A N/A N/A
2,3,7,8-TCDF 2.65 2.65 1.04 N/A N/A N/A N/A
Total HpCDFs 1.9 1.9 1.1 N/A N/A N/A N/A
Total HxCDFs 1 3.325 1.255 N/A N/A N/A N/A
Total TCDFs 0.7 2.65 1.12 N/A N/A N/A N/A


Dioxins (pg/l)
1,2,3,4,6,7,8-HpCDD 37 37 10.3 N/A N/A N/A N/A
1,2,3,4,6,7,8-HpCDF 3.4 5.1 2.2 N/A N/A N/A N/A
2,3,7,8-TCDF 5 5 1.6 N/A N/A N/A N/A
OCDF 9.4 9.4 4.2 N/A N/A N/A N/A
Total HpCDFs 2 9.8 3.2 N/A N/A N/A N/A
Total HxCDDs 24 24 5.1 N/A N/A N/A N/A
Total HxCDFs 2.2 3 1.4 N/A N/A N/A N/A
Total TCDFs 17 17 3.6 N/A N/A N/A N/A


Landfill Pond/Seeps
Dioxins (pg/l)


1,2,3,4,6,7,8-HpCDF 1 1 1.33 N/A N/A N/A N/A


OCDF 4.1 4.1 6.72 N/A N/A N/A N/A
Total HpCDFs 2.9 3.1 2.23 N/A N/A N/A N/A


Metals (ug/l)
Aluminum 110 1230 449.11 189 87 AWQC Chronic 14.14


Halifax Hollow
Dioxins (pg/l)


OCDD 13 13 13 N/A N/A N/A N/A
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Table 6.  Occurrence, Distribution, and Selection of Chemicals of Concern (COC) in Sediment
Chemical of Potential


Concern
Minimum


Concentration
Maximum


Concentratio
n


Mean
Concentratio


n


Background
Concentratio


n


Screening
Toxicity


Value


Screening Toxicity
Value Source


HQ
Value


Hoosic River
Dioxin (ng/kg)
1,2,3,4,6,7,8-HpCDD 3.34 2520 193.0614 1410 N/A N/A N/A
1,2,3,4,6,7,8-HpCDF 1.18 388 31.7743 215 N/A N/A N/A
1,2,3,4,7,8,9-HpCDF 0.041 18.3 1.6119 13.4 N/A N/A N/A
1,2,3,4,7,8-HxCDD 0.0725 19.3 1.4501 7.1 N/A N/A N/A
1,2,3,4,7,8-HxCDF 0.362 20.7 1.9770 25.8 N/A N/A N/A
1,2,3,6,7,8-HxCDD 0.188 67.3 5.6734 43.4 N/A N/A N/A
1,2,3,6,7,8-HxCDF 0.2125 12.2 1.2411 10.7 N/A N/A N/A
1,2,3,7,8,9-HxCDD 0.295 35.8 2.9094 20.6 N/A N/A N/A
1,2,3,7,8,9-HxCDF 1.5 4.6 0.3836 4.04 N/A N/A N/A
1,2,3,7,8-PeCDD 2.24 7.68 0.6066 3.49 N/A N/A N/A
1,2,3,7,8-PeCDF 0.423 4.55 0.5886 6.6 N/A N/A N/A
2,3,4,6,7,8-HxCDF 0.23725 18.1 1.7354 10.5 N/A N/A N/A
2,3,4,7,8-PeCDF 0.27925 6.14 1.0689 10.9 N/A N/A N/A
2,3,7,8-TCDD 0.0604 4.61 0.3779 1.42 102 U.S. EPA 0.05
2,3,7,8-TCDF 0.59725 18.9 2.2845 13 N/A N/A N/A
OCDD 23.8 12200 1041.2050 11500 N/A N/A N/A
OCDF 2.07 1100 91.4276 686 N/A N/A N/A
Total HpCDDs 5.85 4110 323.9308 2460 N/A N/A N/A
Total HpCDFs 3.23 1260 102.9237 675 N/A N/A N/A
Total HxCDDs 2.23 497 41.2093 264 N/A N/A N/A
Total HxCDFs 5.05 373 33.3299 218 N/A N/A N/A
Total PeCDDs 1.022 67.7 6.4981 32.5 N/A N/A N/A
Total PeCDFs 2 176 19.0763 123 N/A N/A N/A
Total TCDDs 1.0305 77.8 7.3217 17 N/A N/A N/A
Total TCDFs 7.47 226 28.5795 152 N/A N/A N/A


Metals (ug/kg)
Cadmium 0.19 1.5 0.25 1.3 0.6 NOAA, ER-L 2.50
Chromium 7.3 81.9 17.27 62.1 37.3 NOAA, ER-L 2.20
Copper 8 174 24.93 38.3 35.7 NOAA, ER-L 4.87
Cyanide 0.022 0.66 0.159 N/A N/A N/A N/A
Lead 8.5 94.8 23.33 43.8 35 NOAA, ER-L 2.71
Manganese 128 708 314 533 460 ONT., LEL 1.54
Mercury 0.024 2.3 0.272 0.27 0.174 NOAA, ER-L 13.22
Nickel 4.6 20.5 11.51 17.2 18 NOAA, ER-L 1.14
Thallium 0.034 0.15 0.41 N/A N/A N/A N/A
Zinc 43.75 178 67.85 115 123 NOAA, ER-L 1.45


Pesticide/PCBs (ug/kg)
4,4'-DDD 4.2 34 3.78 N/A 3.54 NOAA, ER-L 9.60
4,4'-DDE 2.4 48 4.97 13 1.42 NOAA, ER-L 33.80
alpha-Chlordane 1.2 7.5 1.37 N/A 4.5 NOAA, ER-L 1.67
Aroclor 1242 13 180 36.75 75 170 Eq-Part. 1.06
Aroclor 1254 66 840 94.13 390 810 Eq-Part. 1.04
Endosulfan sulfate 4.1 5.9 2.54 N/A 5.5 Eq-Part. 1.07
Endrin ketone 1.3 8.2 2.32 N/A 2.67 NOAA, ER-L 3.07
gamma-BHC (Lindane) 2.2 3.9 1.24 N/A 0.94 NOAA, ER-L 4.15
gamma-Chlordane 0.86 5 1.37 17 4.5 NOAA, ER-L 1.11


PCB-Homologues (ug/kg)
Heptachlorobiphenyls 14.477 16.944 3.534 7.246 N/A N/A N/A
Hexachlorobiphenyls 2.838 137.154 10.613 54.33 N/A N/A N/A
Pentachlorobiphenyls 3.993 397.853 34.194 155.58 N/A N/A N/A
Tetrachlorobiphenyls 5.523 129.25 15.908 120.82 N/A N/A N/A
Trichlorobiphenyls 18.436 35.356 3.433 11.321 N/A N/A N/A
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SVOCs (ug/kg)
Acenaphthylene 27 770 172.7 N/A N/A N/A N/A
Anthracene 43 2700 283.2 140 290 Consensus-Based 9.31
Benzaldehyde 28 210 295.2 81 N/A N/A N/A
Benzo(a)anthracene 45 5400 591.3 440 290 Consensus-Based 18.62
Benzo(a)pyrene 43 6500 609.8 450 290 Consensus-Based 22.41
Benzo(b)fluoranthene 37 3800 480.6 570 290 Consensus-Based 13.10
Benzo(g,h,i)perylene 29 1200 205.5 280 290 Consensus-Based 4.14
Benzo(k)fluoranthene 36 3400 441.1 350 290 Consensus-Based 11.72
Carbazole 31 220 267.7 67 N/A N/A N/A
Chrysene 46 5300 615.8 480 290 Consensus-Based 18.28
Dibenzo(a,h)anthracene 37 860 140.0 63 290 Consensus-Based 2.97
Fluoranthene 74 8500 1020.0 880 2900 EPA - SQC 2.93
Fluorene 66 800 173.2 N/A 290 Consensus-Based 2.76
Indeno(1,2,3-cd)pyrene 26 2500 288.2 260 290 Consensus-Based 8.62
Naphthalene 38 130 300.9 N/A 290 Consensus-Based 0.45
Phenanthrene 26 10000 946.6 560 850 EPA - SQC 11.76
Pyrene 65 14000 1325.4 800 290 Consensus-Based 48.28


VOCs (ug/kg)
Toluene 2 340 20.9 3 50 Eq-Part. 6.80


Lagoons
Dioxin (ng/kg)


1,2,3,4,6,7,8-HpCDD 2140 48200 14922.0 225 N/A N/A N/A
1,2,3,4,6,7,8-HpCDF 151 2135 737.3 50.5 N/A N/A N/A
1,2,3,4,7,8,9-HpCDF 8.25 70.4 26.9 3.55 N/A N/A N/A
1,2,3,4,7,8-HxCDD 18 462.5 135.7 1.37 N/A N/A N/A
1,2,3,4,7,8-HxCDF 4.37 67.15 25.2 4.755 N/A N/A N/A
1,2,3,6,7,8-HxCDD 0.478 3895 1088.4 7.47 N/A N/A N/A
1,2,3,6,7,8-HxCDF 4.67 80.2 27.6 3.15 N/A N/A N/A
1,2,3,7,8,9-HxCDD 56.4 1575 438.7 2.77 N/A N/A N/A
1,2,3,7,8,9-HxCDF 1.15 8.8 4.2 N/A N/A N/A N/A
1,2,3,7,8-PeCDD 15.2 646 165.5 0.833 N/A N/A N/A
1,2,3,7,8-PeCDF 1.11 16.6 6.0 2.32 N/A N/A N/A
2,3,4,6,7,8-HxCDF 8.62 125 45.2 3.97 N/A N/A N/A
2,3,4,7,8-PeCDF 1.6 24.2 8.7 4.47 N/A N/A N/A
2,3,7,8-TCDD 3.15 135.5 38.0 0.534 102 U.S. EPA 1.33
2,3,7,8-TCDF 1.59 11.65 3.9 5.37 N/A N/A N/A
OCDD 24100 293000 106278.6 2010 N/A N/A N/A
OCDF 515 3990 1148.3 190 N/A N/A N/A
Total HpCDDs 3230 157000 43751.4 405 N/A N/A N/A
Total HpCDFs 460 6435 2221.1 137 N/A N/A N/A
Total HxCDDs 3.27 29850 8029.8 49.3 N/A N/A N/A
Total HxCDFs 136 2380 778.3 52.9 N/A N/A N/A
Total PeCDDs 194 8045 2071.3 11.6 N/A N/A N/A
Total PeCDFs 42 1050 311.0 44.5 N/A N/A N/A
Total TCDDs 73.8 2520 687.0 5.13 N/A N/A N/A
Total TCDFs 26.1 1045 283.0 66.3 N/A N/A N/A


Metals (ug/kg)
Barium 24.7 104 60.12 77.9 N/A N/A N/A
Cadmium 1.1 12.35 5.89 1 0.6 NOAA, ER-L 20.58
Chromium 390 10100 4242 66.7 37.3 NOAA, ER-L 270.78
Copper 11.4 39.1 24.61 44.4 35.7 NOAA, ER-L 1.10
Cyanide 0.36 0.37 0.18 N/A N/A N/A N/A
Lead 28.7 352 156.77 59.6 35 NOAA, ER-L 10.06
Manganese 390 1085 663 649.5 460 ONT., LEL 2.36
Mercury 0.37 3.65 1.53 0.24 0.174 NOAA, ER-L 20.98
Nickel 10.2 22.5 14.57 27.8 18 NOAA, ER-L 1.25
Selenium 0.2 0.44 0.36 N/A 0.1 WA, DE 4.40
Thallium 0.11 0.13 0.27 N/A N/A N/A N/A
Zinc 42 180 100 158 123 NOAA, ER-L 1.46
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Pesticide/PCBs (ug/kg)
4,4'-DDD 0.43 33.5 8.70 N/A 3.54 NOAA, ER-L 9.46
4,4'-DDE 0.2 15.75 7.20 N/A 1.42 NOAA, ER-L 11.09
Aldrin 0.3 3.1 1.41 N/A 2 ONT., LEL 1.55
beta-BHC 1.8 7.5 2.22 N/A 5 ONT., LEL 1.50
Endosulfan sulfate 0.45 6.8 2.29 N/A 5.5 Eq-Part. 1.24
Endrin ketone 0.41 5.8 2.52 N/A 2.67 NOAA, ER-L 2.17
gamma-BHC (Lindane) 1.5 1.5 1.04 N/A 0.94 NOAA, ER-L 1.60
gamma-Chlordane 2.7 5.8 2.25 N/A 4.5 NOAA, ER-L 1.29
Heptachlor epoxide 0.29 2.1 1.19 N/A 0.6 NOAA, ER-L 3.50


SVOCs (ug/kg)
2,2-oxybis(1-
Chloropropane)


340 340 173.9 N/A N/A N/A N/A


2,4-Dichlorophenol 1400 1400 291.7 N/A N/A N/A N/A
2,4-Dimethylphenol 1500 1500 302.8 N/A 29 Eq-Part. 51.72
2-Nitroaniline 190 190 361.1 N/A N/A N/A N/A
2-Nitrophenol 400 400 180.6 N/A N/A N/A N/A
4-Chloro-3-
methylphenol


260 260 165.0 N/A N/A N/A N/A


4-Chloroaniline 940 940 240.6 N/A N/A N/A N/A
4-Nitrophenol 190 190 361.1 N/A N/A N/A N/A
Anthracene 22 22 308.6 84 290 Consensus-Based 0.08
Benzaldehyde 140 150 337.2 N/A N/A N/A N/A
Benzo(a)anthracene 68 280 133.7 275 290 Consensus-Based 0.97
Benzo(a)pyrene 64 270 133.2 310 290 Consensus-Based 0.93
Benzo(b)fluoranthene 72 120 298.6 400 290 Consensus-Based 0.41
Benzo(k)fluoranthene 48 270 130.3 155 290 Consensus-Based 0.93
Bis(2-
chloroethoxy)methane


1000 1000 247.2 N/A N/A N/A N/A


Bis(2-chloroethyl)ether 320 320 171.7 N/A N/A N/A N/A
Caprolactam 1000 1000 247.2 N/A N/A N/A N/A
Chrysene 67 130 299.1 320 290 Consensus-Based 0.45
Diethylphthalate 130 1700 501.7 N/A 600 Eq-Part. 2.83
Indeno(1,2,3-cd)pyrene 73 73 309.8 190 290 Consensus-Based 0.25
Isophorone 1300 1300 280.6 N/A N/A N/A N/A
N-Nitroso-di-n-
propylamine


490 490 190.6 N/A N/A N/A N/A


Naphthalene 420 420 182.8 N/A 290 Consensus-Based 1.45
Nitrobenzene 3300 3300 502.8 N/A 321 U.S. EPA 10.28
Pyrene 130 360 158.3 480 290 Consensus-Based 1.24


VOCs (ug/kg)
1,2-Dichlorobenzene 8.5 370 52.2 N/A 330 Eq-Part. 1.12
Acetone 130 190 103.3 N/A 14.3 U.S. EPA 13.29
Carbon disulfide 4 1250 149.2 N/A 0.85 Eq-Part. 1470.59


Dioxin (ng/kg)
1,2,3,4,6,7,8-HpCDD 188 860 440.3 225 N/A N/A N/A
1,2,3,4,6,7,8-HpCDF 42.9 124 71.17 50.5 N/A N/A N/A
1,2,3,4,7,8,9-HpCDF 3.3 8.3 5.133 3.55 N/A N/A N/A
1,2,3,4,7,8-HxCDD 1.91 8.43 3.884 1.37 N/A N/A N/A
1,2,3,4,7,8-HxCDF 5.24 10.1 6.667 4.755 N/A N/A N/A
1,2,3,6,7,8-HxCDD 9.03 33.9 17.506 7.47 N/A N/A N/A
1,2,3,6,7,8-HxCDF 4.36 8.71 6.182 3.15 N/A N/A N/A
1,2,3,7,8,9-HxCDD 3.9125 18.7 8.5805 2.77 N/A N/A N/A
1,2,3,7,8,9-HxCDF 1.27 2.08 1.594 N/A N/A N/A N/A
1,2,3,7,8-PeCDD 1.06 3.45 1.739 0.833 N/A N/A N/A
1,2,3,7,8-PeCDF 3.045 5.15 3.849 2.32 N/A N/A N/A
2,3,4,6,7,8-HxCDF 4.77 9.27 6.204 3.97 N/A N/A N/A
2,3,4,7,8-PeCDF 4.9 9.2 6.521 4.47 N/A N/A N/A
2,3,7,8-TCDD 0.486 1.04 0.6295 0.534 102 U.S. EPA 0.01
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2,3,7,8-TCDF 8.07 19.7 12.541 5.37 N/A N/A N/A
OCDD 1570 6780 3585 2010 N/A N/A N/A
OCDF 101 409 200.9 190 N/A N/A N/A
Total HpCDDs 499 2520 1057.6 405 N/A N/A N/A
Total HpCDFs 114 387 204.2 137 N/A N/A N/A
Total HxCDDs 74.5 204 128.03 49.3 N/A N/A N/A
Total HxCDFs 68.3 159 96.37 52.9 N/A N/A N/A
Total PeCDDs 14.5 49.8 27.23 11.6 N/A N/A N/A
Total PeCDFs 61 122 79.93 44.5 N/A N/A N/A
Total TCDDs 6.54 25.1 14.598 5.13 N/A N/A N/A
Total TCDFs 99.6 276 163.62 66.3 N/A N/A N/A


Metals (ug/kg)
Cadmium 1.4 3.2 2.34 1 0.6 NOAA, ER-L 5.33
Chromium 76.1 108 90.63 66.7 37.3 NOAA, ER-L 2.90
Copper 44.4 52.6 42.61 44.4 35.7 NOAA, ER-L 1.47
Cyanide 0.054 0.45 0.3168 N/A N/A N/A N/A
Iron 17800 29200 23240 27700 20000 ONT., LEL 1.46
Lead 44.6 63.5 55.57 59.6 35 NOAA, ER-L 1.81
Manganese 564 719 607.6 649.5 460 ONT., LEL 1.56
Mercury 0.27 0.515 0.356 0.24 0.174 NOAA, ER-L 2.96
Nickel 13.8 26.8 21.42 27.8 18 NOAA, ER-L 1.49
Silver 1.7 5.8 3.4 1.3 4.5 WA, DE 1.29
Thallium 0.12 0.155 0.263 N/A N/A N/A N/A
Zinc 108 197 152.1 158 123 NOAA, ER-L 1.60


Pesticide/PCBs (ug/kg)
4,4'-DDD 5.5 8.4 4.42 N/A 3.54 NOAA, ER-L 2.37
4,4'-DDE 6.7 11 7.68 N/A 1.42 NOAA, ER-L 7.75
Aldrin 3.2 5.1 2.14 N/A 2 ONT., LEL 2.55
Endrin aldehyde 3.9 3.9 2.75 N/A 2.67 NOAA, ER-L 1.46
Heptachlor 1.7 2.15 1.81 N/A 0.6 NOAA, ER-L 3.58


PCB-Homologues (ug/kg)
Dichlorobiphenyls 7.953 13.882 6.5572 N/A N/A N/A N/A
Hexachlorobiphenyls 3.376 27.56 15.2904 8.316 N/A N/A N/A
Pentachlorobiphenyls 5.618 224.329 87.7694 13.2895 N/A N/A N/A
Tetrachlorobiphenyls 9.603 166.164 94.7716 12.6785 N/A N/A N/A
Trichlorobiphenyls 54.8655 116.857 58.9124 N/A N/A N/A N/A
4-Methylphenol 640 680 426 N/A 670 Eq-Part. 1.01


SVOCs (ug/kg)
Acenaphthylene 100 100 165 N/A N/A N/A N/A
Anthracene 90 90 163 84 290 Consensus-Based 0.31
Benzaldehyde 150 670 333 N/A N/A N/A N/A
Benzo(a)anthracene 130 410 221 275 290 Consensus-Based 1.41
Benzo(a)pyrene 150 500 243 310 290 Consensus-Based 1.72
Benzo(b)fluoranthene 140 370 220 400 290 Consensus-Based 1.28
Benzo(k)fluoranthene 150 540 264 155 290 Consensus-Based 1.86
Chrysene 160 480 262 320 290 Consensus-Based 1.66
Dibenzo(a,h)anthracene 86 86 162.2 N/A 290 Consensus-Based 0.30
Indeno(1,2,3-cd)pyrene 100 350 163 190 290 Consensus-Based 1.21
Pyrene 240 720 434 480 290 Consensus-Based 2.48


VOCs (ug/kg)
2-Butanone 322.75 322.75 83.55 N/A 270 Eq-Part. 1.20
Acetone 190 240 108.9 N/A 14.3 U.S. EPA 16.78
Toluene 14 116.5 29 N/A 50 Eq-Part. 2.33


Landfill Seeps/Wetlands
Dioxin (ng/kg)


1,2,3,4,6,7,8-HpCDD 15.9 280 58.243 92.4 N/A N/A N/A
1,2,3,4,6,7,8-HpCDF 4.03 34.6 11.723 26.8 N/A N/A N/A
1,2,3,4,7,8,9-HpCDF 0.382 2.59 0.937 1.94 N/A N/A N/A
1,2,3,4,7,8-HxCDD 0.423 2.27 0.715 1.11 N/A N/A N/A
1,2,3,4,7,8-HxCDF 0.964 4.25 1.601 3.58 N/A N/A N/A
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1,2,3,6,7,8-HxCDD 1.12 12 2.770 4.03 N/A N/A N/A
1,2,3,6,7,8-HxCDF 0.0768 2.91 1.143 2.66 N/A N/A N/A
1,2,3,7,8,9-HxCDD 0.766 3.97 1.382 1.99 N/A N/A N/A
1,2,3,7,8,9-HxCDF 0.429 0.841 0.268 N/A N/A N/A N/A
1,2,3,7,8-PeCDD 0.373 1.02 0.470 0.756 N/A N/A N/A
1,2,3,7,8-PeCDF 0.833 2.15 1.039 2 N/A N/A N/A
2,3,4,6,7,8-HxCDF 0.054 4.04 1.514 3.95 N/A N/A N/A
2,3,4,7,8-PeCDF 1.17 3.86 1.550 3.82 N/A N/A N/A
2,3,7,8-TCDF 2.26 4.65 2.483 4.1 N/A N/A N/A
OCDD 271 3480 582.448 732 N/A N/A N/A
OCDF 8.32 137 33.325 61.2 N/A N/A N/A
Total HpCDDs 50.2 536 108.631 168 N/A N/A N/A
Total HpCDFs 9.01 110 30.227 59.6 N/A N/A N/A
Total HxCDDs 1.39 67.2 20.742 31.7 N/A N/A N/A
Total HxCDFs 8.34 37.7 16.859 35.8 N/A N/A N/A
Total PeCDDs 6.22 13 7.087 13.2 N/A N/A N/A
Total PeCDFs 0.203 40.8 16.485 41.3 N/A N/A N/A
Total TCDDs 2.7 7.13 3.701 6.67 N/A N/A N/A
Total TCDFs 22 54.9 26.372 58.6 N/A N/A N/A


Metals (ug/kg)
Arsenic 1.7 14.2 5.08 6.1 5.9 NOAA, ER-L 2.41
Barium 30.4 109 63.58 68.6 N/A N/A N/A
Beryllium 0.22 0.61 0.37 0.54 N/A N/A N/A
Cadmium 0.35 0.74 0.34 0.49 0.6 NOAA, ER-L 1.23
Chromium 13.6 47.7 21.52 22.5 37.3 NOAA, ER-L 1.28
Cobalt 7.9 18.1 12.12 12.9 N/A N/A N/A
Copper 12 45.4 30.63 33.8 35.7 NOAA, ER-L 1.27
Cyanide 0.24 1 0.36 N/A N/A N/A N/A
Iron 13800 40900 24,578 25300 20000 ONT., LEL 2.05
Manganese 352 2790 1,064 756 460 ONT., LEL 6.07
Mercury 0.11 1.1 0.27 0.19 0.174 NOAA, ER-L 6.32
Nickel 13.3 31.3 21.39 22.6 18 NOAA, ER-L 1.74
Selenium 0.78 2.3 0.83 1.4 0.1 WA, DE 23.00
Thallium 0.072 0.11 0.290 N/A N/A N/A N/A
Vanadium 9 16.2 11.76 13.3 N/A N/A N/A
Zinc 43.3 140 89.84 132 123 NOAA, ER-L 1.14


Pesticide/PCBs (ug/kg)
4,4'-DDE 2.9 5.8 3.25 N/A 1.42 NOAA, ER-L 4.08


PCB-Homologues (ug/kg)
Hexachlorobiphenyls 3.384 33.347 8.361 9.585 N/A N/A N/A
Pentachlorobiphenyls 8.51 80.301 17.822 24.848 N/A N/A N/A
Tetrachlorobiphenyls 9.666 82.168 20.862 19.493 N/A N/A N/A


SVOCs (ug/kg)
4-Methylphenol 130 1200 389.4 N/A 670 Eq-Part. 1.79
Benzaldehyde 190 630 361.3 N/A N/A N/A N/A


Halifax Hollow
Metals (ug/kg)
SVOCs (ug/kg)


4-Chloroaniline 460 460 460 N/A N/A N/A N/A
Benzo(g,h,i)perylene 500 500 500 N/A 290 Consensus-Based 1.72
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b. Exposure Assessment


Five separate exposure areas up stream, adjacent to the landfill and lagoons, as well as down
stream of the Site were evaluated in the Ecological Risk Assessment:


Exposure to contaminants via the food chain was evaluated by modeling exposure to the selected
indicator species or measurement receptors (kingfisher, mink, Canada goose, muskrat, meadow
vole, spotted sandpiper, little brown bat, green frog, woodcock, short-tailed shrew, mallard,
raccoon, deer mouse and robin).  The exposure scenarios place measurement receptors within
exposure pathways that are most likely to contribute to contaminant intake.  


The belted kingfisher and mink may be exposed to contaminants that have bioaccumulated within
fish and large macro-invertebrates.  The Canada goose, muskrat and meadow vole may be
exposed to soil contaminants through direct ingestion and through consumption of vegetation
that have accumulated contaminants through plant uptake.  The spotted sandpiper, little brown
bat, short-tailed shrew and American woodcock may consume contaminants directly through soil
ingestion or indirectly via the consumption of invertebrates that are in direct contact with
contaminated soil.  The mallard, raccoon, deer mouse and American robin would be exposed to
site contaminants through the ingestion of both vegetation and invertebrates that are in direct
contact with contaminated soil.  The purpose of the exposure assessment is to formulate these
exposure pathways into algorithms that can predict an estimate of total exposure.


Concentrations of COCs in vegetation were determined by multiplying the mean and maximum
soil/sediment concentrations by an appropriated plant uptake factor.  


The transfer of soil and sediment non-ionic organic COCs into the tissues of terrestrial and
aquatic invertebrates was based on a model in which these constituents are partitioned between
soil/sediment organic carbon and tissue.  COC uptake into invertebrate tissue for organic
constituents is directly related to the ratio of insect lipid content (four percent; Roeder, 1953)
and the fraction of organic carbon in soil/sediment as well as the octanol-water partitioning
coefficient of each COC. 
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The concentrations of inorganic COCs within invertebrate tissues were determined from
previously reported bioaccumulation factors for earthworm’s (soil) and benthic invertebrates
(sediment).  Uptake factors (90th percentile) were used to determine terrestrial invertebrate
concentrations of inorganic COCs while biota-sediment accumulation factors reported in were
used to calculate benthic invertebrate concentrations.  Similar to the dry weight:wet weight
conversion conducted for plants, invertebrate COC concentrations for both organic and
inorganic constituents were converted from a dry weight to a wet weight basis since the food
ingestion rates are based on wet weight.  


Biota-sediment accumulation factors represent transfer coefficients that describe the relationship
between contaminants in biota and sediment.  Fish biota-sediment accumulation factors represent
the contaminant concentration in fish (normalized by lipid content of the fish) to the
concentration of the contaminant in the sediment (normalized by organic carbon content of the
sediment).  The biota-sediment accumulation factors are only applicable to nonionic organic
contaminants.   


Fish tissue concentrations for inorganic COCs were derived by applying a fish bioconcentration
factor to filtered (i.e., dissolved) surface water inorganic concentrations. 


Exposure doses to each of the indicator species were estimated using the mean and maximum
contaminant for media of concern.  


c. Ecological Effects Assessment


Assessment Endpoints and Measures of Effect


The selection of the assessment endpoints considered the following:


C Existing habitats and species potentially present at the site;
C Contaminants present and their concentrations;
C Modes of toxicity to various receptors by contaminants;
C Ecologically relevant receptors that are potentially sensitive or likely to be highly exposed to


life history attributes; and
C Potentially complete exposure pathways.


Table B4 presents the assessment endpoints that were selected for important components of the
aquatic, wetland, and terrestrial communities identified within the Pownal Tannery Study Area. 
The selected assessment endpoints represent both community level endpoints (e.g., benthic
macroinvertebrate diversity and productivity) and population level endpoints (e.g., survival,
growth and reproduction of particular guilds such as fish-eating birds). 
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Measures of effect are measures used to evaluate responses of each assessment endpoint
exposed to a stressor such as mercury.  The measures of effect proposed for the ERA are also
presented in Table B4.  The selected parameters represent both community and population level
measures. A brief discussion of the proposed measures of effect for each assessment endpoint is
presented below.  


Community-based measures of effect were selected for community level assessment endpoints
and evaluated via community toxicity values (e.g., ambient water quality criteria, sediment
quality benchmarks).  For population level endpoints that assess receptor guilds present within
the Pownal Tannery Study Area (as detailed in the site conceptual model), specific indicator
species were selected as measures of effect.  


The selection of indicator species is based on several factors including:


C Potential for contact with COCs;
C Sensitivity to COCs present at the site;
C Natural history information readily available to assess exposure and toxicity;
C Ecological relevance; and
C Social or economic importance.


Based on these considerations, a variety of indicator species were selected as measures of effect
for the diverse habitats present within the Pownal Tannery Study Area.  Specific indicator
species selected include: belted kingfisher (Ceryle alcyon), mink (Mustela vision), Canada goose
(Branta canadensis), muskrat (Ondatra zibethicus), spotted sandpiper (Actitis macularia), little
brown bat (Myotis lucifugus), mallard (Anas platyrhynchos), raccoon (Procyon lotor), meadow
vole (Microtus pennsylvanica), deer mouse (Peromyscus maniculatus), short-tailed shrew
(Blarina brevicauda), American robin (Turdus migratorius), and American woodcock
(Scolopax minor).  A brief discussion of the proposed measures of effect for each assessment
endpoint is presented in Appendix J of the FS.


Toxicity Assessment


Toxicity of COCs was assessed by the selection of appropriate toxicity reference values (TRVs)
for each of the measurement receptors.  Community-level TRVs are media specific (i.e.,
concentration in surface water or sediment) while TRVs for measurement receptor species are
provided in terms of dose ingested (Appendix J of the Feasibility Study).  The selected TRVs for
each measurement receptor are identified and discussed below.


d. Ecological Risk Characterization


The ecological risk assessment for the Pownal Tannery Study Area was designed to identify
COCs for the area’s ecological communities and to estimate potential risk to organisms using 
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the area.  Study Area habitats include palustrine and riverine wetlands as well as uplands
associated with the Hoosic River and adjacent floodplain.  Exposure doses were determined for
receptors noted or expected to utilize the aquatic, wetland, and terrestrial habitats present within
the Study Area.


Risks to fish, amphibian larvae, and aquatic invertebrates (both benthic and water column
communities) were evaluated by measured surface water and/or sediment concentrations in the
aquatic habitats with applicable toxicity reference values.  Comparisons were made from samples
collected from the Hoosic River, lagoons, landfill ponds, seeps, and in the landfill stream.


Risks to wildlife receptors including belted kingfisher, mink, Canada goose, muskrat, spotted
sandpiper, little brown bat, mallard, raccoon, meadow vole, American woodcock, short-tailed
shrew, American robin, and deer mouse were estimated by bioaccumulation modeling and
comparing the estimated exposure doses with chronic NOAEL and LOAEL toxicity reference
values.  Wildlife receptors were evaluated with five communities: Hoosic River, lagoons (both
aquatic and upland habitats), landfill pond, and landfill wet meadow/seepage areas.


Potential risks for aquatic invertebrates, fish and amphibian larvae are based on surface water or
sediment concentrations exceeding their respective chronic or acute TRVs.  Potential risks to
wildlife receptors are based on estimated exposure doses that exceed their respective LOAEL
TRV.


Fish and aquatic invertebrates may potentially be impacted by detected concentrations of
aluminum and iron within the landfill pond and seeps (invertebrates only).  Risks to fish and
aquatic invertebrates within the Hoosic River, lagoons, and Halifax Hollow are not expected to
be elevated above background levels.  Amphibian larvae may be at an acute risk from mercury
concentrations present within important amphibian breeding areas (landfill pond and lagoons). 
Benthic invertebrates may potentially be at risk from detected concentrations of COCs within
sediments of the Hoosic River, lagoons, and landfill pond.  Primary COCs with sediment include
PAHs, pesticides, and several metals including chromium, lead, cadmium, and mercury.


Wildlife receptors potentially at risk (above background risk levels) within the Hoosic River
community include the little brown bat from elevated concentrations of high molecular weight
PAHs within the sediments.  Sediments and surface soils associated with the lagoons provide
elevated risk above background risk levels to a variety of wildlife receptors including aquatic
mammalian herbivores (muskrat), insectivorous birds (spotted sandpiper and American
woodcock), and mammals (little brown bat and short-tailed shrew), as well as omnivorous birds
(American robin) and mammals (raccoon and deer mouse).  Primary risk drivers within the
lagoon sediment and surface soils are dioxin/furans, chromium, cadmium, and lead.


While moderate risks to the local ecology were identified, EPA determined from its evaluation 
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of the pattern of contamination identified that the contaminants are related to years of discharge
from up stream sources and cannot be specifically attributed to releases from the Pownal
Tannery site.  Therefore no action to mitigate the potential risks identified will be taken. 
However, future operation and maintenance activities to be performed will include long-term
monitoring of sediments in the Hoosic River to assess the need for further studies. 


Table 7: COC Concentrations Expected to Provide Adequate Protection of
Ecological Receptors.


Habitat Exposure COC Protective Units Basis Assessment


Hoosic
River


Sediment PAHs 3.63-22.5 mg/kg TEL and PEL Benthic
invertebrate
community
diversity and
abundance


Lead 35-91.3 mg/kg TEL and PEL


Mercury 0.17-0.49 mg/kg TEL and PEL


Sediment PAHs (High
MW)


0.7 mg/kg Bioaccumulation
modeling based on
LOAEL


Mammalian
aquatic
insectivore
survival,
reproduction, or
growth effects


Lagoon
Area


Surface
Water


Mercury 0.16 ug/L LOAEL Amphibian
larvae survival,
reproduction, or
growth effects


Sediment Cadmium 0.6-3.5 mg/kg TEL and PEL Benthic
invertebrate
community
diversity and
abundance


Chromium 37.3-90 mg/kg TEL and PEL


Lead 35-91.3 mg/kg TEL and PEL


Mercury 0.17-0.49 mg/kg TEL and PEL


Sediment Dioxin 0.046 ug/kg Bioaccumulation
modeling based on
LOAEL


Mammalian
aquatic
omnivore
survival,
reproduction, or
growth effects


Sediment Dioxin 0.036 ug/kg Bioaccumulation
modeling based on
LOAEL


Avian aquatic
insectivore
survival,
reproduction, or
growth effects


Chromium 15.7 mg/kg
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Lead 27.4 mg/kg


Sediment Dioxin 0.008 ug/kg Bioaccumulation
modeling based on
LOAEL


Mammalian
aquatic
insectivore
survival,
reproduction, or
growth effects


Surface
Soil


Dioxin 0.016 ug/kg Bioaccumulation
modeling based on
LOAEL


Avian terrestrial
omnivore
survival,
reproduction, or
growth effects


Cadmium 1.2 mg/kg


Chromium 7 mg/kg


Lead 12.2 mg/kg


Surface
Soil


Dioxin 0.0039 ug/kg Bioaccumulation
modeling based on
LOAEL


Mammalian
terrestrial
omnivore


Surface
Soil


Cadmium 2.4 mg/kg Bioaccumulation
modeling based on
LOAEL


Avian terrestrial
insectivore
survival,
reproduction, or
growth effects


Chromium 13.8 mg/kg


Lead 24.1 mg/kg


Surface
Soil


Dioxin 0.0028 ug/kg Bioaccumulation
modeling based on
LOAEL


Mammalian
terrestrial
insectivore
survival,
reproduction, or
growth effects


Cadmium 2 mg/kg


Landfill
Pond/
Seeps


Surface
Water


Aluminum 87 ug/L AWQC - Chronic Aquatic
invertebrate
community
diversity and
abundance


Iron 1000 ug/L


Surface
Water


Mercury 0.16 ug/L LOAEL Amphibian
larvae survival,


Sediment Chromium 37.3-90 mg/kg TEL and PEL Benthic
invertebrate
community
diversity and
abundance


Iron 20,000-
40,000


mg/kg LEL and SEL


Manganese 460-1,100 mg/kg LEL and SEL


Sediment Chromium 15.7 mg/kg Bioaccumulation
modeling based on
LOAEL


Avian aquatic
insectivore
survival,
reproduction, or
growth effects
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Sediment Dioxin 0.004 ug/kg Bioaccumulation
modeling based on
LOAEL


Mammalian
aquatic
insectivore
survival,
reproduction, or
growth effects


Silver 5.5 mg/kg


 
Basis for Response Action


Because the baseline human health assessment revealed that a future park child and adult
visitors and future adult commercial workers could potentially be exposed to dioxins,
mercury, chromium, benzo(a) anthracene, benzo(a)pyrene, pentachlorophenol, arsenic,
and N-nitroso-di-n-propylamine in lagoon soil and sludge (lagoons 1,3 and 5)  via a direct
contact and ingestion exposure.  These exposures may present a human health risk is
excess of EPA guidelines (e.g., carcinogenic risk = 1x10-3 , HI = 4).    


All elevated concentrations of contaminants detected in Hoosic River sediments that
resulted in a human health risk exceedence, were detected at higher concentrations
upstream of the Site.  Therefore, the exceedences of EPA standards for sediments can be
linked to non-site related discharges or background levels and are, therefore, not a basis
for a response action.  However, as a result of EPA’s concern that future potential town
reuse plans may include recreational use of the Hoosic River adjacent to the Site, EPA
completed supplemental calculations, using the same methods and assumptions as the
baseline risk assessment, to identify the risks to public health from only those sediments
downstream of the dam at the Site.  The baseline risk calculations included data collected
upstream of the dam and Site, which indicated much higher concentrations.  The
supplemental risk calculations, as discussed in Appendix F, indicated that the cumulative
receptor carcinogenic risks are within the EPA risk management cancer risk range of 10-6


to 10-4, and non-carcinogenic risks are below EPA’s target risk of HI 1.


The ecological risk assessment revealed there is an unacceptable ecological risk to benthic
invertebrates and a variety of wildlife. The affected wildlife include the; muskrat; spotted
sandpiper, little brown bat, raccoon, American woodcock, short tailed shrew, American
robin and the deer mouse.  There are unacceptable exposures to these wildlife caused by
dioxins, cadmium, chromium, lead, and mercury in the surface water, sediments, and
soil/sludge.  Therefore, actual or threatened releases of hazardous substances from this
Site, if not addressed by implementing the response action selected in this ROD, may
present an imminent and substantial endangerment to public health, welfare, or the
environment.  In order to mitigate these unacceptable risks, the remedy will address the
contaminated soil, sludge, sediments and surface water in the lagoons through excavation,
consolidation and capping.  Long-term operation and maintenance activities, to include
ground water and river sediment sampling, as well as continued operation and
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maintenance of the lagoon and tannery landfill caps, will ensure that the remedy remains
protective of human health and the environment into the future.


I. REMEDIATION OBJECTIVES


The overall Feasibility Study objective was to develop cost-effective remedial alternatives
that would be protective of public health and the environment.  To be in compliance with
CERCLA and the NCP, the developed alternatives must achieve compliance with the
applicable or relevant and appropriate requirements (ARARs) and remain protective of
human health and the environment.  The remedial goals established in this section for the
site would be accomplished through (1) reduction in source volume, (2) reduction in off-
site migration potential, and/or (3) reduction in potential exposures.


All major sources of risk and exposure pathways identified in the Human Health and
Ecological Risk Assessments (Appendix J, FS) were reviewed to develop remedial
alternatives.  The target residual risk at the site boundary, 10-4 to 10-6 in accordance with
the NCP framework, would be achieved through a combination of initiatives: source
reduction, and engineering and institutional controls, as well as monitoring with ground
water wells that would provide advance information about potential off-site migration.


Based on preliminary information relating to types of contaminants, environmental media
of concern, and potential exposure pathways, response action objectives (RAOs) were
developed to aid in the development and screening of alternatives.  Again, these RAOs
were developed to mitigate, restore and/or prevent existing and future potential threats to
human health and the environment.  The RAOs for the selected remedy for the Pownal
Tannery Site are: 


C Prevent direct contact with, ingestion of, and inhalation of contaminants in lagoon
soil and sludge.


C Prevent direct contact with and ingestion of contaminated sediment in the Hoosic
River.


C Prevent continued ecological impacts from the release of contaminants in the
lagoons into the Hoosic River and associated wetlands.


C Prevent the further release of lagoon contaminants into the ground water, surface
water, and sediments.


C Prevent the discharge of the ground water beneath the lagoons to the Hoosic River 


• Provide long-term monitoring of groundwater and river sediments .
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To reduce the potential exposure of a current and  future park child and adult visitors and
future adult commercial workers to dioxins, benzo(a) anthracene, benzo(a)pyrene,
pentachlorophenol, arsenic, chromium, mercury and N-nitroso-di-n-propylamine in lagoon
soil and sludge (lagoons 1,3 and 5)  via a direct contact and ingestion exposure, that may
present a human health risk in excess of EPA guidelines (e.g., carcinogenic risk = 1x10-3 ,
HI = 4E+00) the selected response action is necessary.  Furthermore, the response action
shall mitigate the unacceptable ecological risk to benthic invertebrates and a variety of
wildlife including the muskrat, spotted sandpiper, little brown bat, raccoon, American
woodcock, short tailed shrew, American robin and the deer mouse to dioxins, cadmium,
chromium, lead, and mercury in the surface water, sediments, and soil/sludge in the
lagoons.  By eliminating direct contact and ingestion exposure from the lagoon
contaminates to these human and ecological receptors by consolidating and capping the
unacceptably affected media, the direct contact and ingestion RAO will be met.  This
measure will satisfy the remaining RAOs because it involves the excavation of
approximately 85% of the saturated sludge that could act as a ground water migration
pathway for contaminants to the surface water and sediments of the Hoosic River, and
through consolidation and capping in a location a further distance away from the more
vulnerable floodway, this will reduce the chance for continued migration of contaminants
through infiltration and precipitation to the surrounding exposed media (e.g., ground
water, surface water and sediments).


J. DEVELOPMENT AND SCREENING OF ALTERNATIVES


1. Statutory Requirements/Response Objectives                                                     
                                                                                                                                           
   
Under its legal authorities, EPA's primary responsibility at Superfund sites is to undertake
remedial actions that are protective of human health and the environment.  In addition,
Section 121 of CERCLA establishes several other statutory requirements and preferences,
including:  a requirement that EPA's remedial action, when complete, must comply with all
federal and more stringent state environmental and facility siting standards, requirements,
criteria or limitations, unless a waiver is invoked; a requirement that EPA select a remedial
action that is cost-effective and that utilizes permanent solutions and alternative treatment
technologies or resource recovery technologies to the maximum extent practicable; and a
preference for remedies in which treatment which permanently and significantly reduces
the volume, toxicity or mobility of the hazardous substances is a principal element over
remedies not involving such treatment.  Response alternatives were developed to be
consistent, to the extent possible, with these Congressional mandates.


2. Technology and Alternative Development and Screening
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CERCLA and the NCP set forth the process by which remedial actions are evaluated and
selected.  In accordance with these requirements, a range of alternatives were developed
for the Site.  


With respect to source control, the RI/FS developed a range of alternatives. However,
only one of the alternatives, which was found to be sufficiently implementable, effective
and cost effective to be retained for detailed evaluation, included any treatment of the
contamination.  It is noted though that a number of the alternatives did include
consolidation of the contamination in a manner, although not constituting treatment,
would greatly reduce contaminant mobility. Only the alternative that includes in-situ
solidification qualifies as a treatment alternative.


With respect to a ground water response action, the RI/FS did not develop any remedial
alternatives as EPA determined that there is no cohesive plume of ground water
contamination that can be attributed to the tannery source.  While there are sporadic
detections of a small number of contaminants that have exceeded state and federal
drinking water standards, the geologic and hydrogeologic investigation and the results of
five rounds of ground water sampling support the determination that there is no significant
risk to human health or the environment and that there is no basis to support the need for
ground water treatment.  However, the selected remedy does include long-term ground
water sampling and analysis, five-year site reviews to ensure that conditions do not change
and that contaminant levels to not increase, and institutional controls to restrict future
ingestion of the ground water beneath the 16 acre lagoon parcel and to prevent the
disturbance of the capped soil and sludge.


As discussed in Section 3 of the FS, soil treatment technology options were identified,
assessed and screened based on implementability, effectiveness, and cost. Section 4 of the
FS  presented the remedial alternatives developed by combining the technologies identified
in the previous screening process in the categories identified in Section 300.430(e)(3) of
the NCP.  The purpose of the initial screening was to narrow the number of potential
remedial actions for further detailed analysis while preserving a range of options.  Each
alternative was then evaluated in detail in Section 4 of the FS. 


In summary, of the ten source control remedial alternatives screened in Section 4.4 of the
FS, six were retained as possible options for the cleanup of the Site to be retained for
detailed analysis.


K. DESCRIPTION OF ALTERNATIVES


This Section provides a narrative summary of each source control alternatives evaluated.


1. Source Control Alternatives Analyzed
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The source control alternatives analyzed for the Site include:


CC No Action
CC Limited Action (Perimeter fencing and Institutional Controls)
CC Capping in place and institutional controls
CC Excavation, consolidation, capping and institutional controls
CC Excavation, disposal in off-site landfill and institutional controls
CC In-situ solidification/stabilization and institutional controls


Under all of the alternatives, the State of Vermont would continue to carry out operation
and maintenance of the tannery landfill cap constructed under the NTCRA.  Each of the
six source control alternatives is summarized below.  A more complete, detailed
presentation of each alternative is found in Section 5 of the FS.


Alternative 1: No action


Leave the Site as it is.  No monitoring or other activities would take place beyond the
previous removal actions at the Site.  Site use restrictions would be left to the local
officials and/or the State of Vermont.  Implementation of this alternative would eliminate
all of the Town’s future site reuse plans.


No costs are associated with this alternative, although the relatively minor cost of
conducting five-year reviews would be incurred.


Alternative 2: Limited action/ Institutional controls


C Repair existing covers over contamination
C Restrict site access
C Monitor for at least 30 years to detect any change that would require intervention.


This alternative requires only minor repairs to the existing soil covers.  Fencing repairs and
posting warning signs would be the only physical activities.  Institutional controls
(commonly enacted through deed restrictions) would be enacted at the property to
mitigate risks due to dermal contact and incidental ingestion.  Land use restrictions may
include health and safety requirements for any future subsurface work, as well as
restrictions on future use and redevelopment of the site. This alternative would take
approximately 6-8 months to complete.


Implementation of this alternative would likely eliminate all of the town’s future site reuse
plans.


Capital Costs: $0.4 Million
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Operation and Maintenance Costs: $1.0 Million
Total Net Present Value: $1.4 Million


Alternative 3: Capping in Place and Institutional Controls


C Contamination would remain in place with a cap made of natural and/or man-made
material that would form a barrier called a cap that would meet all applicable
federal and state protectiveness standards.


C Restrict future site use to prevent cap damage that could release contamination. 
C Institutional controls, such as deed restrictions, to prevent excavation in the


lagoons and the use of groundwater at the lagoon area.
C    Long-term monitoring of groundwater and river sediments.


Impacted material would generally be left in place, with a soil cap constructed above the
material in order to limit direct contact exposures.  Lagoons 1, 3 and 5 would be cleared,
grubbed and re-graded.  A solid waste cover system, including a gas vent layer and low
permeability layer would be constructed.  Approximately 2.8 million gallons of standing
water would need to be pumped out and treated in two activation carbon treatment units,
which would operated continuously for 24 hours during the first week of operation.  The
clean water would be discharged to the river. A small staging area would be created at
Lagoon 2.  Approximately 11,500 cubic yards of berm material would need to be
excavated between lagoons 1 and 5 and the Hoosic River to ground elevation, and would
be transported to a location within the cap footprint.  In order to prevent the cap
construction from increasing any upstream flood levels during the base flood, a pre-design
flood mitigation study would be performed to determine the impact to the affected area.
The berms would be replaced with clean fill.  Continuous air monitoring would be
conducted to ensure no adverse release contaminants is occurring during excavation with
this alternative, as well as alternatives 4, 5 and 6.


Long-term monitoring of ground water and river sediments would be implemented to
ensure that concentrations of site related contaminants has not increased.  The Site would
be inspected at least every five years to ensure protection of human health and the
environment.  Deed restrictions and/or easements would be sought to eliminate the
potential for ingestion of ground water or excavation activities on the cap.  This
alternative would take approximately 6-12 months to complete. With this alternative, as
well as alternatives 4, 5, 6, the State of Vermont Agency for Natural Resources (ANR)
would accept all operation and maintenance duties.


Implementation of this alternative would limit the Town’s future site reuse option to
construct their waste water treatment plant, as they need a portion of lagoon 1 to
construct it.  It would also reduce the space for a skating rink and potential wetlands re-
development, which the Town indicated were preferences in their Site Reuse Plan.
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Capital Costs: $7.6 Million
Operation and Maintenance Costs: $1.1 Million
Total Net Present Value: $8.7 Million


Alternative 4: Excavation, Consolidation, Capping and Institutional Controls


C Excavate contaminated sludge/soil from lagoons 1 and 5.
C De-water sludge/soil and consolidate over lagoon 3 and a portion of lagoon 4.
C Construct a low permeability cap over consolidated sludge/soil.
C Restoration of lagoons 1 and 5 to grades that promote drainage of the area and that


are consistent with the Town’s reuse plans and maintain flood storage capabilities.
C Long-term environmental monitoring of site ground water, and sediments.
C Institutional controls to prevent soil/sludge excavation and the use of ground water as


a drinking water supply.


Figure 3 shows a conceptual layout of this alternative.  This alternative involves the
clearing, grubbing and excavation of impacted soil and sludge above identified threshold
concentrations.  Excavation would be performed using conventional earth removal
equipment, and would likely be performed without  de-watering because the permeability
of the site soil are generally low.  This condition would hamper traditional de-watering
activities.  In addition, a significant treatment process train would need to be developed
for treating approximately 2,841,000 gallons of extracted ground water prior to treatment
on-site and discharge to the Hoosic River.  Under this excavation approach, de-watering
pads would be required, where excavated soils/sludge could drain prior to further
remediation processes. Two carbon adsorption treatment vessels would be required to
treat the water.


Approximately 25,300 cubic yards of saturated sludge from lagoons 1 and 5, 8,700 cubic
yards of unsaturated sludge from lagoon 1, 10,648 cubic yards of cover soils from lagoon
1 and 11,587 cubic yards of berm material would be excavated and loaded onto trucks to
the de-watering pad. Confirmatory soil sampling would be completed to ensure that the
cleanup goals have been met and that there is no more sludge left in lagoons 1 and 5. 
Following excavation and sufficient de-watering, impacted soil would be consolidated in
lagoons 3 and 4, and a soil cap would be constructed to limit exposure to the
contaminated material and to prevent erosion.  The solid waste cover would be made of a
combination of geo-textile layers and low permeable clay materials, with a vegetative
support layer and topsoil.  The approximate area of the cap is 4 acres. The maximum side
slopes would be of 3:1.


Consolidation provides the benefit of reducing cap size (and associated costs) as well as
leaving more of the site open and available for future site reuses that the Town of Pownal
has indicated.  This alternative would allow the Town to build their planned waste water
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treatment plant in the area of lagoons 1 and 2, would allow for a soccer field to be built on
the cap, would remove a great deal of the saturated sludge out of the floodway, and would
allow for walking paths along the perimeter and a possible boat launch.  This remedy
would take between 9 and 12 months to complete. 


Capital Costs: $7.6 Million
Operation and Maintenance Costs: $1.2 Million
Total Net Present Value: $8.8 Million


Alternative 5:  Off -site disposal at a chemical waste landfill


C Excavate and remove soil in lagoons 1, 3, and 5 and dispose of at an off-site facility.
C Restoration of lagoons 1 and 5 to current grade and physical or vegetative


stabilization.
C Institutional controls to prevent the consumption of ground water on-site.
C Long-term monitoring of site ground water, surface water and sediments


This scenario is similar to alternative 4, with the exception that the impacted soil would be
disposed of in an existing off-site solid waste landfill, providing increased containment. 
Approximately 31,100 cubic yards of saturated soil and 42,500 cubic yards of unsaturated
sludge from the lagoons would need to be excavated and de-watered.  The cover soil from
lagoon 1 would be stockpiled for use as backfill material.  An ongoing program of
confirmatory soil sampling would be conducted until all sludge has been removed.  The
entire lagoon pit would be backfilled with clean material from a local borrow source, and
the area would be re-vegetated.  


Assuming a solid waste facility could be located to accept this material, this alternative
would take 8-12 months to complete.  However, during the FS process EPA could not
identify a facility that would commit to accepting the waste, primarily because it contained
dioxin, and there are capacity issues with solid waste facilities in the State of Vermont. 
There was also significant community concern with the number of truckloads it would
take to remove the material from the Site. There were also transportation safety and public
acceptance issues as the Pownal site is located in a valley surrounded by
residential/agricultural properties.  However, if it were feasible, this alternative would act
most beneficially for future reuse options.  The Town of Pownal could reuse the property
without restriction, other than institutional controls to prevent the ingestion of ground
water.


Capital Costs: $23.0 Million
Operation and Maintenance Costs: $1.0 Million
Total Net Present Value: $24.0 Million
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Alternative 6:    Excavation, Solidification/Stabilization, Consolidation, and
Institutional Controls


C Excavate contaminated sludge/soil from lagoons 1 and 5.
C De-water sludge/soil and solidify/stabilize the material
C Consolidate over lagoon 3 and a portion of lagoon 4 and construct a low


permeability cap over solidified/stabilized sludge/soil. 
C Restoration of lagoons 1 and 5 to grades that promote drainage of the area and


that are consistent with the Town’s reuse plans and maintain flood storage
capabilities.


C Long-term environmental monitoring of site ground water, and sediments.
C Institutional controls to prevent solidified soil/sludge excavation and the use of


ground water as a drinking water supply.


This alternative involves the same level of excavation, and de-watering methods as
described above in alternative 4.  Following excavation and de-watering, the contaminated
material would undergo an on-site Solidification/Stabilization process.  The
Solidification/Stabilization reagents that may effectively solidify and encapsulate site
constituents were evaluated in a treatability study which indicated that this treatment
technology would effectively encapsulate the on-site material. The de-watered soil/sludge
mixture would be mixed with approximately 5% cement and 15% fly ash above ground
and would be spread on a sub-grade of compacted sand and gravel.  The solidified
material would be capped with geo-textile, fill and top soil, followed by re-vegetation. 
The area would encompass 4 acres.


The treated material would be less susceptible to leaching and erosion, and would limit
exposure risks for humans and the environment.  The stabilized material may also provide
an effective foundation material for construction of future buildings at the site, specifically
the proposed wastewater treatment facility.  The difficulties involved with solidification
are the proper de-watering of the material to obtain the optimal mixture for permanent
encapsulation.  There is significantly more above-ground material handling that would be
required to complete the remediation.  This alternative would take 13-15 months to
complete.  However, there are more uncertainties with the success of preparing a mixture
that will meet site specifications, which could lead to increased costs and could delay the
schedule.


In terms of future use, like alternatives 4, the Town of Pownal could implement all of the
future site reuse options that they developed as described above. 


Capital Costs: $9.7 Million
Operation and Maintenance Costs: $1.0 Million
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Total Net Present Value: $10.7 Million


L. SUMMARY OF THE COMPARATIVE ANALYSIS OF ALTERNATIVES


Section l2l(b)(1) of CERCLA presents several factors that at a minimum EPA is required
to consider in its assessment of alternatives.  Building upon these specific statutory
mandates, the NCP articulates nine evaluation criteria to be used in assessing the
individual remedial alternatives.  


A detailed analysis was performed on the alternatives using the nine evaluation criteria in
order to select a site remedy.  The following is a summary of the comparison of each
alternative's strength and weakness with respect to the nine evaluation criteria.  These
criteria are summarized as follows:


1. Threshold Criteria


The two threshold criteria described below must be met in order for the alternatives to be
eligible for selection in accordance with the NCP:


a. Overall protection of human health and the environment addresses whether
or not a remedy provides adequate protection and describes how risks posed
through each pathway are eliminated, reduced or controlled through treatment,
engineering controls, or institutional controls.


b. Compliance with applicable or relevant and appropriate requirements
(ARARs) addresses whether or not a remedy will meet all Federal environmental
and more stringent State environmental and facility siting standards, requirements,
criteria or limitations, unless a waiver is invoked.


2. Primary Balancing Criteria


The following five criteria are utilized to compare and evaluate the elements of one
alternative to another that meet the threshold criteria:


a. Long-term effectiveness and permanence addresses the criteria that are
utilized to assess alternatives for the long-term effectiveness and permanence they
afford, along with the degree of certainty that they will prove successful.


b. Reduction of toxicity, mobility, or volume through treatment addresses the
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degree to which alternatives employ recycling or treatment that reduces toxicity,
mobility, or volume, including how treatment is used to address the principal
threats posed by the site.


c. Short term effectiveness addresses the period of time needed to achieve
protection and any adverse impacts on human health and the environment that may
be posed during the construction and implementation period, until cleanup goals
are achieved.


d. Implementability addresses the technical and administrative feasibility of a
remedy, including the availability of materials and services needed to implement a
particular option.


e. Cost includes estimated capital and Operation Maintenance (O&M) costs,
as well as present-worth costs.


3. Modifying Criteria


The modifying criteria are used as the final evaluation of remedial alternatives, generally
after EPA has received public comment on the RI/FS and Proposed Plan:


a. State acceptance addresses the State's position and key concerns related to
the preferred alternative and other alternatives, and the State's comments on
ARARs or the proposed use of waivers.


b. Community acceptance addresses the public's general response to the
alternatives described in the Proposed Plan and RI/FS report.


Following the detailed analysis of each individual alternative, a comparative analysis,
focusing on the relative performance of each alternative against the nine criteria, was
conducted.  This comparative analysis can be found in Table B1.


The section below presents the nine criteria and a brief narrative summary of the
alternatives and the strengths and weaknesses according to the detailed and comparative
analysis.  Only those alternatives which satisfied the first two threshold criteria were
balanced and modified using the remaining seven criteria.


M. Focused Comparison of Alternatives


Overall Protection of Human Health and the Environment:  This criterion, according
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to CERCLA, must be met for a remedial alternative to be chosen as a final site remedy. 
At the Lagoon Area, the human-health risk assessment identified risks in excess of the
Superfund risk range and target Hazard Index from exposure to surface and subsurface
soils and sludges.  


Numerous contaminants of concern (COCs) exceed risk-based cleanup goals in soils. 
These soil risk exceedances are based only upon possible future-use (construction worker
and trespasser exposure to soil) and unrestricted-use (residential exposure to soil)
scenarios.  The risk assessment for assumed current site use (maintenance worker and
recreational child) revealed that human-health risk was within the EPA's Superfund risk
range and below the target hazard index.  


Alternative 1 was developed as a baseline with which to compare the other alternatives
and proposes no action and would not provide protection to human health or the
environment.


All of the remedial alternatives except 1 include deed restrictions that would limit human
invasive activities within the Lagoon Area for protection of the possible future-use
receptor.  Zoning or deed restriction would also prohibit residential development of the
Lagoon Area for protection of the unrestricted-use receptor.


Alternative 2 relies on security fencing and institutional controls to protect humans from
exposure to soils and sludges.  However, because the integrity of the perimeter security
fence can not be ensured, trespassers would be at risk and therefore, this alternative is less
protective of human health.  


The alternatives 3, 4, 5, and 6 are all protective of human health and the environment. 
These alternatives all utilize containment or immobilization, institutional controls and
environmental monitoring to protect the unrestricted-use receptor from exposure to
contaminated soil and sludge, as well as reduce potential migration of contaminants to the
ground water and surface water and sediments at the Site.  


Alternative 3 involves in-place capping of the lagoon wastes.  The wastes would not be
treated and but the engineered cap would meet the cleanup goals for soil and sludge. 
However, under this alternative, all of the saturated wastes would remain in-place. 
Additionally, these wastes would be more susceptible to flooding events given that the cap
would be constructed within the higher energy floodway and thus there is higher
likelihood of cap failure which could cause a future release to media in the Hoosic River. 
Therefore, 3 is not as protective of environmental media as 4,  5 and 6.  


Alternative 4 is more protective of ground water because the majority of saturated wastes
(all but those in lagoon 3) would be excavated and consolidated under a cap meeting the
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standards of the Vermont Solid Waste Rules.  


Alternative 5 is the most protective of human health and the environment than 6, 4, and 3
since lagoon wastes would be removed from the Hoosic River floodplain to an off-site
facility, if an off-site facility could be secured.  Alternative 5 would present a short term
transportation hazard to human health by trucking a large quantity of dioxin containing
waste through residential, agricultural and urban areas. 


Alternative 6 would be protective of human health and the environment because the
majority of the lagoon wastes (all but lagoon 3) would be treated with
stabilization/solidification processes to significantly reduce the leachability of the
contaminants from the residuals.  Alternative 6 also provides additional protection to
human health and the environment because the stabilization/solidification treated residuals
would be much more resistant to flood damage.  The stabilization/solidification residuals
offer increased shear and compressive strengths as compared to untreated soils of the
alternatives 2, 3, and 4.   However, the alternative would still involve landfilling the
treated contaminated material in the Hoosic River floodplain.


Compliance with ARARs:  CERCLA requires that the selected alternatives also meet a
second threshold criterion of compliance with ARARS, or obtain a waiver if the criterion
cannot be met.  This criterion, according to CERCLA, must be met for a remedial
alternative to be chosen as a final site remedy.


Numerous federal or state regulatory requirements that have been identified as ARARS
due to remedial actions proposed at the Site.  Many of these ARARs can be addressed
through engineering or other controls to be taken at the Site during remediation.  Of the
alternatives analyzed, only alternatives 1 and 2 do not attain ARARS. 


Chemical Specific ARARS:  A summary of chemical-specific To Be Considered
guidelines (TBCs) for the Site includes the following.


C Federal Criteria and Advisories To Be Considered.  There are important issues
and advisories that will require attention prior to and during remedial activities. 
Health Advisories provide estimates of carcinogenic and non-carcinogenic risk due
to consumption of contaminated drinking water.  These Health Advisories will be
met for all alternatives, except alternative 1, through the implementation of ground
water use restrictions.


All of the alternatives except 1 would include environmental monitoring to
evaluate long-term effectiveness of the remedy and the potential for contamination
migration off-site.  Alternative 1 would not implement environmental monitoring
to measure changes in the contaminant concentrations, or migration; therefore
attainment of chemical-specific ARARs would not be established.
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Action-Specific ARARs: A summary of the action-specific ARARS and TBCs for the
Site includes the following (there are no action-specific ARARS for alternative 1, No
Action): 


• Federal Clean Water Act, National Pollutant Discharge Elimination System
(NPDES) These standards establish the specifications for discharging pollutants
from any point source into the waters of the United States, including the Hoosic
River, and are applicable to any discharges on the Site.  Alternatives 3, 4, 5 and 6
may include  discharge of wastewater from de-watering activities into the Hoosic
River.  Treatment of this wastewater may be included with each of these
alternatives, if required by this standard.  Alternative 2 would not include any
discharges.


• Vermont's Solid Waste Rules for closure and post-closure standards, including
monitoring, will be followed during remedial design and construction under
Alternatives 3, 4, 5, and 6, and long-term measures will be maintained, except for
alternative 5, where all of the waste will be removed and taken off-site. 
Alternative 2, which would just monitor the wastes, does not meet these standards.
Alternative 3 would involve capping the waste in place within the Hoosic River
100-year floodplain.  Consolidation and capping of the contaminated soils from the
lagoons within the 100-year floodplain is planned as part of Alternatives 4, and 6.  
EPA has invoked several regulatory waivers under the Rules that permit the
landfilling of the waste within the 100-year floodplain since the Agency has made
the finding that the lagoons can be capped in a manner which is protective of
public health, safety and the environment.


• Vermont’s Water Quality Standards establish water quality criteria for the
maintenance of water quality and rules for determining acceptable point and non-
point discharges to state surface waters.  Alternatives 3, 4, 5 and 6 may include 
discharge of  de-watered wastewater from the soil/sludge into the Hoosic River. 
Treatment of this wastewater may be included with each of these alternatives, if
required by this standard.  Alternative 2 would not include any discharges. 
Alternatives 2, 3, 4, and 6 may also use these standards as part of monitoring.


• Vermont’s Ground water Protection Rule and Strategy set standards which
consist of ground water classifications and criteria necessary to achieve the
designated uses or to maintain existing ground water quality.  This rule establishes
standards for ground water monitoring for alternative 2, 3, 4, and 6.  This Rule
would be met through all alternatives except for alternative 1, through long-term
ground water monitoring.
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C Vermont Air Pollution Control Regulations.  Dust or other potential emissions
that may result from excavation of waste materials for alternatives 2, 3, 4, 5 and 6
would all be controlled under these standards. 


C Vermont Water Quality Standards.  As part of the Hoosic River Basin, site
surface waters are classified as a Class B2  habitat for fish, aquatic life and wildlife,
and source of treated public water supplies.  Surface water quality standards need
to be maintained in the River during all remedial actions and are also applicable to
site monitoring for surface waters under alternatives 2, 3, 4, and 6. 


C Vermont Department of Health Drinking Water Guidance.  This guidance
identifies the Vermont Action Levels (VALs) and Vermont Health Advisories
(VHAs) for chemicals of concern in drinking water.  Alternatives 2, 3, 4, and 6 will
use these criteria to monitor ground water and to assess whether additional actions
are warranted.


Location-Specific ARARs: A summary of the location-specific ARARS and TBCs for
the Site includes the following (there are no location-specific ARARS for Alternative 1,
No Action): 


• Federal Executive Order No.11988 regulate flood plain protection regarding any
federal project within the 100-year floodplain on the Site (see page 9 for a detailed
discussion).  Under alternatives 3, 4 and 6 a new solid waste facility would be
developed within the flood plain and would be subject to the requirements of the
Order.  Through this ROD EPA has made a determination under this Executive
Order that there is no other practicable alternative and that the alternative
minimizes the impacts to the extent possible.  While alternative 5 would remove all
contamination from the floodplain EPA has determined that there are no
practicable off-site disposal facilities that can take the dioxin-contaminated waste. 
Therefore the most practicable alternative is alternative 4 which consolidates the
waste in the upper edge of the 100 year floodplain, outside of the higher energy
floodway zone.


• Vermont Wetland Rules and Vermont Act 250 regulate action which involve
the destruction of State-regulated wetlands.  Vermont has classified the wetlands
within the lagoons as Class Three as they developed within a man-made lagoon. 
Therefore, Vermont determined that no mitigation measures are needed at the Site. 
All alternatives meet this requirement.   Vermont Act 250 also sets standards for
other site-related remedial actions including protection of streams, wetlands,
floodways, and shorelines, air and water pollution prevention, and erosion control.
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Long-Term Effectiveness and Permanence:  This criterion evaluates the magnitude of
residual risk and the reliability of controls after response objectives have been met. 
Alternatives 1 and 2 do not provide long-term effectiveness and permanence for protecting
human health from exposure to soil at the Lagoon Area.  Alternative 2 relies on
institutional controls and a security fence to restrict human receptor exposure to soils and
ground water containing contaminants of concern that exceed remediation goals.  Long-
term maintenance of these controls would be essential to ensure long-term effectiveness. 
Alternative 2 does not address potential releases of contaminated material from flooding
events within the Hoosic River floodplain, which encompasses the entire area of the
lagoons. 


Alternatives 3, 4, and 6 entail different degrees of capping to effectively and permanently
minimize risk to human receptors and the environment.  The capping components in 3, 4
and 6 involve containment or disposal of untreated soils and sludges under a cap or
solidification/stabilization meeting Vermont Solid Waste Rule standards.  As long as the
caps are maintained through the State’s O&M plan, these alternatives would effectively
and permanently minimize risk to the human and environmental receptors.  Because waste
would remain in place institutional controls to restrict residential exposures would be
implemented under these alternatives.  These controls would be relatively easy to maintain
to ensure long-term effectiveness given that the property is not zoned for residential use.  


Alternatives 5 would have the greatest long-term protectiveness at the Site through
excavation and off-site disposal.  However, practicable off-site disposal facilities that will
accept dioxin-contaminated waste have not been identified. Alternative 3, 4, and 6 all
involve permanent disposing of the waste within the 100-year floodplain of the Hoosic
River.  Alternative 3 would locate the cap within high energy areas of the River’s
floodway, where capping may be less effective.  Alternative 4 and 6 would consolidate the
contamination higher up in the floodplain where flooding forces are less severe and occur
more irregularly.    The protectiveness of these remedies depend on designing landfill caps
that can withstand flooding without releasing contaminants.


Only alternative 6 provides active controls (stabilization/solidification treatment) to reduce
concentrations of contaminants in ground water at the Lagoon Area.  However, ground
water conditions are expected to continue to improve at the Site as a result of all of the
alternatives except 1 and 2, due to controls that will minimize leaching of the wastes to
ground water.  While there were only three detections during ground water sampling that
indicated an exceedence of protective ground water goals, it is expected that a
concentration reduction will be realized in the future through diffusion and 
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dispersion processes and to a limited bio-degradation processes.  All of the alternatives but
alternative 1 provide long- term environmental monitoring to assess the effectiveness and
permanence of these processes in ground water.  Until ground water goals are achieved,
institutional controls can be used to restrict residential exposure to ground water
containing these sporadic exceedences.  Alternative l utilizes the same natural ground
water processes as the other alternatives but provides no means for monitoring to assess
the effectiveness and permanence of these natural processes.  It also does not provide
institutional controls to restrict residential exposure to ground water during the period
when ground water goals are exceeded.  


Reduction of Toxicity, Mobility, or Volume Through Treatment:  This criterion
evaluates whether the alternatives meet the statutory preference for treatment under
CERCLA.  The criterion evaluates the reduction of toxicity, mobility, or volume of
contaminants, and the type and quantity of treatment residuals.


Only alternative 6 employs treatment to address soil contamination.  The remaining 5
would not satisfy CERCLA's statutory preference for treatment as a principal component
for soil remedial action.  However, alternatives 4 and 5 employ active removal processes,
one on-site and covered under a solid waste cap and the other off-site at a licensed solid
waste facility, thereby reducing the mobility of the contaminants.  Alternative 3 also
reduces mobility through capping, but the majority of saturated sludge is in lagoon 1 and
5, which would not be excavated.  Alternative 6 would treat the majority of lagoon wastes
through stabilization/solidification processes.  The stabilization/solidification processes
would not necessarily reduce the toxicity of the contaminants but it would significantly
reduce the mobility of the contaminants through treatment.  Therefore, Alternative 6
provides the greatest degree of reduction of toxicity, mobility, and volume through
treatment.


Short-Term Effectiveness:  CERCLA requires that potential adverse short-term effects
to workers, the surrounding community, and the environment be considered during
selection of a remedial action.  Alternative 2 provides the least adverse short-term effects
of all the alternatives. Alternative 2 includes applying land-use restrictions to minimize
human exposure to site soils and construction of a perimeter security fence.  Because this
alternative does not provide active or intrusive remedial actions, this alternative would not
pose a significant risk to the community, site workers, or the environment during
implementation.  Alternative 1 does not provide any remedial actions; therefore, short-
term risks to the community or environment would not result from implementation. 
However, soil exposure would not be restricted under this alternative and therefore would
not provide any short-term protection should construction work or residential
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development be permitted in the Lagoon Area. 


Alternatives 4, 5 and 6 all include excavation of site sludge as a component, which
increases the potential risks to remedial workers.  Personal protective equipment and
engineering controls (dust control) would be required to minimize risk to workers and
exposure to downwind receptors.  Soils would be disposed of on-site in the Lagoon Area
for 4 and 6.  However, under 5, lagoon wastes would be transported from the Lagoon
Area to an off-site facility, which would represent an increased transportation risk to the
public.  Alternative 3 has the least short-term impacts to human and environmental
receptors of all of the capping remedies because the waste would not be excavated but
capped in-place.  


All alternatives, except l, include applying land-use restrictions prohibiting ground water
use and performing long-term environmental monitoring.  When routinely implemented
and checked these actions will protect human receptors and the community.


Implementability:  This criterion evaluates each alternative's ease of construction and
operation, and availability of services, equipment, and materials to construct and operate
the alternative.  Also evaluated is the ease of undertaking additional remedial actions and
administrative feasibility. 


The engineering/implementation complexity is highest with alternative 6, as it involves a
complicated treatment, that the others don’t entail.  Alternative 5 is unreliable due to the
scarce facilities that are willing to take dioxin containing waste.  While it’s possible to
locate a facility, no current facility would commit to taking the volume of the lagoon
sludge. 


Engineering and construction services, equipment, and materials are readily available to
implement any of the alternatives.  Alternative l requires no remedial action.  Alternative 2
requires only the installation of a perimeter security fence and implementation of
institutional controls, which should be readily enforceable given the Lagoon Area's current
use.  None of the alternatives would limit or interfere with the ability to perform future
remedial actions.


Cost:  There are no costs associated with Alternative l, except for continuing five-year
reviews.  Capital, operations and maintenance, and present worth costs were estimated for
Alternatives 2 through 6.  Cost estimates for these alternatives included similar expense
for long-term environmental monitoring.
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Although alternative 6 is considered the second most protective, the incremental benefit
(i.e., maximizes reduction in contaminant leachability and flood resistance) does not
warrant the incremental cost of stabilization/solidification treatment, because Alternatives
3 and 4 afford nearly the same amount of protection from leaching.  Also, because ground
water is not the primary concern at this Site, the potential for leaching is not great. 
Therefore, capping the wastes and preventing direct contact and ingestion of contaminated
soils and sludge is the primary risk driver.  Because alternatives 3 and 4 provide nearly
equivalent protection of human direct contact and ingestion of soil and sludge as
alternative 6, the incremental benefit of both excavation and off-site disposal does not
merit the increased cost.


Alternative 5 is considered the most overall protective alternative, because it would
remove all contamination from the floodplain.  However, it’s the most expensive
alternative at 24 million dollars because there are so few facilities that could potential
accept dioxin contaminated waste.  


Alternative 4 is considered the most cost-effective, and represents the best balance
between risk reduction benefits and costs.  Under alternative 4, the most contaminated
wastes ( lagoons 1 and 5) would be excavated and consolidated over lagoon 3 and 4.  This
alternative would involve removal of over 85 percent of the saturated wastes and
placement of these wastes above the water table. Alternative 4 greatly reduces the
leaching potential of the wastes without the significant cost of stabilization/solidification
treatment. 
 


N. THE SELECTED REMEDY


1. Summary of the Rationale for the Selected Remedy


Alternative 4, the selected remedy, is primarily designed to reduce potential human health
risks associated with contaminated soil and sludge at the tannery lagoons.  This alternative
includes excavation of contaminated sludge in lagoons 1 and 5, consolidation over lagoon
3 and the southeast corner of lagoon 4, and capping the impoundment with a Vermont
Solid Waste cap (See Figure B3 ).  This cap will be designed to protect current and future
use receptors from direct contact with the contaminants of concern and to resist flooding.
This remedy has also been selected to reduce further infiltration and precipitation through
the contaminated material which could cause additional migration of waste to and through
the ground water and into Hoosic River surface water and sediment media. This remedy
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additionally includes institutional controls to preclude use of the ground water at the
lagoons as a drinking water source and to prevent any disturbance of the cap.


The consolidated wastes will be graded and storm water controls will be installed to
minimize ground water infiltration into the wastes.  A passive landfill gas venting system
will also be installed as part of the cap construction.  Maintenance of the landfill cap and
gas management system by the State will be required for at least 30 years.  Environmental
monitoring will be performed at the Site to evaluate ground water and river sediment
conditions.  Five-year Site Reviews will be performed to ensure that the remedial
alternative remains protective of human health and the environment.  Table B1 provides a
summary of the selected response action.


2. Description of Remedial Components


Alternative 4 will consist of the following specific components.


C Pre-Construction Activities 
C Erosion and Sedimentation Controls
C Construct Staging Area over Lagoon 2
C Clearing and grubbing of Lagoons 1, 2, 3, 4 (southeast portion only) and 5.
C Excavation of wastes from Lagoons 1 and 5
C Consolidation of wastes from Lagoons 1 and 5 over Lagoon 3A/B and the southeast


on Lagoon 4 (See Figure 3?)
C Construction of Solid Waste landfill cap over Lagoons 3A/B and 4 (partial).
C Institutional Controls
C Land-use restrictions that prohibit residential use of Lagoon Area aquifer and


disturbance of the cap 
C Long-term ground water monitoring
C Long-term river sediment monitoring
C Remedial Action Operations & Maintenance (State to perform)
C Institutional Control Inspections
C Five-year Site Reviews


In addition, the remedy will include the State of Vermont continuing to conduct operation
and maintenance of the tannery landfill cap constructed under the NTCRA (as described in
Appendix D)
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Pre-Construction Activities.  Prior to implementation of alternative 4, several pre-
construction activities will be required. A pre-design study will be required to expand on
existing modeling to evaluate the impacts of the proposed capping activities on the flood
plain of the Hoosic River.  A more comprehensive flood plain modeling effort will be
required to determine the most cost-effective manner to ensure the remedial action will
not result in any significant increase in flood levels during the occurrence of the base (100-
year) flood.  A professional engineer will need to certify that the proposed development
will not adversely affect flood levels and that a landfill cap can be designed, constructed,
and maintained that will not be compromised by up to a 100 year flooding event. After
completing this effort, the comprehensive remedial design will be completed.


Erosion and Sedimentation Controls.  Protection of the Hoosic River and the on-site
wetlands will be required to avoid potential adverse impacts from the consolidation,
capping and flood-plain mitigation activities.  Prior to construction activities, erosion
control measures such as soil berms, porta-dams, silt curtains, booms, silt fencing and hay
bales will be used to protect against erosion and siltation at the Site.  These controls will
be maintained until construction is complete and an acceptable vegetative cover is
established for all disturbed areas of soil and sediment.


Clearing and Grubbing.  Alternative 4 will involve clearing and grubbing lagoons 1, 2,
3, 4 (southeast corner only) and 5.  These activities are required to create a suitable
working surface for the staging area and the areas to be capped.  Lagoon 2 will also be
used by the Town of Pownal to construct their planned waste water treatment plan. The
plant materials removed during these activities will be chipped for on-site use.  


Excavation and Consolidation of Lagoon 1 and 5 Wastes.  Alternative 4 will involve
excavation of 11,587 cubic yards (CY) of berm material between lagoons 1 and 5 and
between these lagoons and the Hoosic River to a ground elevation fo 505' (5 vertical feet
of material).  Additionally, excavation will include 25,300 cubic yards of saturated sludge
from lagoons 1 and 5, 8,700 cubic yards of unsaturated sludge from lagoon 1, and 10,648
cubic yards of cover soils from lagoon 1.  This soil will be loaded onto trucks and sent to
de-watering pads. The sludge will be loaded onto trucks and transported to a location
within the cap footprint.  The excavation rate is 80 CY/hr using two excavators.  The
berms will be replaced with clean fill. Rip-rap will be installed along the side of the berm
abutting the Hoosic River to add stabilization. 


Prior to excavation, the lagoons will be de-watered.  Approximately 2,841,000 gallons
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from lagoons 1,2,4 and 5 will be removed using a 300 gallon per minute pump which will
operate 24 hours a day for 1 week to remove the initial volume.  During construction,
standing water will need to be removed approximately once per month to account for slow
ground water recharge and precipitation accumulation.  This water will be treated in the
lagoons using eight Carbon Adsorption units.  Each unit consists of two vessels containing
1,000 pounds of carbon per vessel. It is assumed that 2,000 lbs of carbon will treat
100,000 gallons of standing water.  Fractionation tanks (20,000 gal/tank) will be used to
store the untreated water.  Discharge of treated water from the activated carbon tanks will
be run through two on-site infiltration galleries, assumed to be 20'x5'x5' and consisting of
geo-textile and rip-rap.  The treated water will ultimately be discharge the river under the
NPDES guidelines and the State of Vermont’s surface water guidelines.  Analytical testing
of the water will be conducted prior to initial discharge, to ensure proper treatment.


During excavation activities, continuous air monitoring will be done to ensure no
unacceptable releases of contaminants of concern.  Additionally a water truck will be
utilized for the suppression of dust and a foam suppressant will be used to suppress any
potential odors.  A silt fence with hay bales will be installed along the access road
bordering the river, and a sedimentation trap will be installed.  A temporary perimeter road
will be constructed around the landfill cap to facilitate excavation/consolidation/capping
activities - approximately 2,200 linear feet of road.  This road will consist of a layer of
geo-textile and crushed stone.  A similar access road will be created between lagoons 1
and 5.  The existing fence will be removed to facilitate excavation activities and a new 7
foot high temporary fence will be erected around the entire perimeter of the lagoon area.


Lagoon 2 will be backfilled to a site grade elevation of 510' to create a staging area for site
trailers, decontamination facilities and structures.  The final two feet of backfill will be
1.5" of crushed gravel.


It is expected that site mobilization will take approximately 2-3 weeks and that the
excavation/consolidation process will take approximately 16 weeks.  Site mobilization
entails setting up office trailers and field office supplies, storage trailers, decontaminated
trailers, sanitary facilities, utilities and site lighting.


Construction of Cap with Passive Gas Venting System.  Alternative 4 will require
construction of temporary storm water controls to minimize storm water run-on into the
Lagoon Area.  De-watering of portions of the lagoons may be required to facilitate
construction of the base or foundation layer.  De-watering will be achieved by pumping
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out the ponded water and if necessary use of well points and/or temporary sumps. 
Recovered water will be treated on-site with a mobile treatment unit as described above.


The estimated extent of the in-place cap is shown in Figure B3.  Following excavation,
confirmatory soil sampling will be completed in lagoon pits 1 and 5, to confirm that the
soil cleanup criteria have been met and that lagoons 1 and 5 are free of tannery sludge. 
After the soil is de-watered it will be placed in lagoons 3 and 4.  A soil cap will be
constructed to limit exposure of the contaminated material and to prevent infiltration to
the ground water, and to prevent erosion.  The solid waste cover may be designed to be
composed a sub-grade, a sand layer, a low hydraulic conductivity layer, and a vegetative
support layer and a layer of topsoil. The approximate area of the cap is 4 acres. The
maximum side slopes will be of 3:1. It is estimated that there will be one gas vent per acre,
with the total landfill extending out 4 acres.


Prior to the cap construction, lagoon 2 will be backfilled with crushed stone (densely
graded) to serve as an area for temporary construction offices, stockpile and staging of
construction materials and operation of the de-watering system.  Conservatively, it was
estimated that the entire lagoon 2 would be backfilled with 24 inches of crushed stone to
serve as a foundation layer and wearing surface for the staging area.  


Restoration measures, following construction activities, may include reconfiguration or
reduction of the height of the streamside berm; reconfiguration and revegetation of the
excavated areas to promote drainage, and buffer strip vegetation.


Floodway Mitigation.  Construction of the consolidated cap within the current flood way
of the Hoosic River will be avoided under this remedial alternative.  A pre-design flood
mitigation study was completed to evaluate the impacts to the Hoosic River (Appendix H
of the FS).  The report shows that the effects would be minimal, and that the flood way
would be shifted to beyond the limits of the landfill.  In addition, the modeling study
showed that the flood storage capacity of the river could be slightly increased over revised
baseline conditions.  During the pre-design phase, additional modeling will be performed
to confirm this understanding.


Floodplain Protection.  The cap will be designed, constructed, and maintained to
withstand a 100-year flood event without releasing any contaminants into the
environment.  A cap monitoring plan will be detailed as part of a site long-term monitoring
plan and submitted to the regulatory agencies for review prior to implementing the cap
monitoring component of the selected remedy. The cap will be maintained and inspected
as required by the State of Vermont.
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Institutional Controls.  Institutional controls in the form of land-use restrictions will limit
residential use of the Lagoon Area, particularly the consolidated cap area.  Deed
restrictions pertaining to invasive construction activities at the cap will be required
because the sludge will remain under the cap.  However, land-use restrictions, in the form
of zoning or deed restrictions will still be imposed to prohibit residential development to
prevent residential contact with contaminated soil and residential well installation for
potable use (for protection from unrestricted-use soil and ground water exposures).  


An Institutional Control Monitoring Plan will be prepared and submitted for regulatory
agency review as part of the site long term monitoring plan, to detail the land use
restrictions to be incorporated/referenced in zoning ordinances or within instruments of
property transfer.  The plan will include a checklist of elements to be assessed during
regularly scheduled on-site inspections and interviews with the town operators.  It is
assumed that elements of the on-site inspection will include verification that no wells for
potable use have been installed on the premises, that no disturbance of soil within the
contaminated soil area is evident, and that there is no evidence of land use change. 
Interviews with the site operators will include reviewing the operators familiarity with
restrictions imposed upon the property and documentation of these restrictions, and
knowledge of past excavations that may have been performed within the contaminated soil
area and plans for property sale, development for residential use, or construction at the
Site.


Environmental Monitoring.  Environmental monitoring will consist of performing long-
term ground water and sediment sampling.  Long-term ground water sampling will be
performed to ensure that contaminant concentrations are at or below their currently low
concentrations. It is anticipated that concentrations will decrease with time through natural
attenuation processes.  Sediment sampling will be performed in the Hoosic River to
confirm that the contaminants of concern are not increasing in concentrations.  Depending
upon the concentrations detected in sediments, toxicity testing, to ensure the protection of
the environment will be considered.


Sampling frequency, location, analytes, sampling procedures, and action levels for
environmental monitoring will be detailed in a site long-term monitoring plan and
submitted to the regulatory agencies for review prior to implementing the environmental
monitoring component of the selected remedy.


Remedial Action Operations and Maintenance.  This remedy will require regular
operation and maintenance of the landfill cap, passive gas venting system and storm water
controls to ensure the long-term effectiveness of the remedy.  Maintenance activities
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include regular mowing of the landfill cap, removal of woody plants, repair of eroded
areas, and keeping storm water controls and gas vents free of debris.  Regularly scheduled
inspections will be performed to confirm that Remedial Action elements remain protective
of human health and the environment.  The State of Vermont will have the responsibility
for all Operation and Maintenance activities.


Institutional Control Inspections.  Regularly scheduled inspections would be performed
to confirm that land-use restrictions in the form of deed or zoning restrictions are
implemented to minimize potential human exposure to soil and ground water contaminants
left at the Site.  An Institutional Control Monitoring Plan will be prepared and inspections
performed as described above.  Because the contaminated soil and sludge will remain on-
site the sludge contaminants will never achieve future-use cleanup goals.  Deed
restrictions, and subsequent inspections/interviews, pertaining to invasive construction
activities in the capped area will be required.


Five-Year Site Reviews.  Under CERCLA 121c, any remedial action that results in
contaminants remaining on-site must be reviewed at least once every five years.  During
five-year site reviews, an assessment is made of whether the implemented remedy
continues to be protective of human health and the environment or whether the
implementation of additional remedial action is appropriate.


The Five-year site review for the lagoons will consist of evaluating the ground water and
sediment monitoring data and reviewing the ROD and site ARARs.  The reports from
institutional control inspections will also be reviewed and, if applicable, the Site will be
visited and interviews performed to assess whether institutional controls are appropriate. 
The assumptions of the baseline risk assessment will be reviewed for appropriateness in
light of available monitoring data, ARARs review, results of the Site visit and interviews,
and a conclusion made concerning the protectiveness of the remedy.  The review will
identify Site area/media that no longer require monitoring and institutional controls. 
These areas will be recommended for no further action in the five-year site review report. 
For areas where ground water or sediment contaminants remain in place, the data and
inspection reports will be evaluated to confirm that the implemented land-use restriction
continues to be protective of human heath.  Emerging technologies that hold potential for
remediating contaminants in excess of the remediation goals will also be evaluated.


The Five-year review will also address the ongoing State operation and maintenance of the
NTCRA tannery landfill cap.


Public meetings with the town of Pownal may be held coincident with these five-year site
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reviews to help keep the public informed of site status including its general condition,
remaining contaminant levels, and protectiveness of the remedial action.  EPA in
cooperation with the State of Vermont will be performing the five-year reviews. 


To the extent required by law, EPA will review the Site at least once every five years after
the initiation of remedial action at the Site if any hazardous substances, pollutants or
contaminants remain at the Site to assure that the remedial action continues to protect
human health and the environment.


The selected remedy may change somewhat as a result of the remedial design and
construction processes.  Changes to the remedy described in this Record of Decision will
be documented in a technical memorandum in the Administrative Record for the Site, an
Explanation of Significant Differences or a Record of Decision Amendment, as
appropriate.


3. Summary of the Estimated Remedy Costs


The information in this cost estimate summary table is based on the best available
information regarding the anticipated scope of the remedial alternative. Changes in the
cost elements are likely to occur as a result of new information and data collected during
the engineering design of the remedial alternative. Major changes may be documented in
the form of a memorandum in the Administrative Record file, an ESD, or a ROD
amendment. This is an order-of-magnitude engineering cost estimate that is expected to be
within +50 to -30 percent of the actual project cost.


4. Expected Outcomes of the Selected Remedy


The primary expected outcome of the selected remedy is that the remaining source area at
the Site will no longer present an unacceptable risk to current and future visitors and
workers via direct contact and ingestion and will be suitable for recreational use.
Approximately twelve months are estimated to complete construction of the selected
remedy.  However, waste will remain under the cap on-site indefinitely and permanent
institutional controls are necessary to ensure the protection of human health and the
environment.  Another expected outcome of the selected remedy is that ground water
contaminants under the lagoons will further reduce in time and will not present an
unacceptable risk to future environmental receptors in the Hoosic River or to future
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drinking water receptors.  The selected remedy will also provide environmental and
ecological benefits such as elimination of any further migration of contaminants from
lagoon sludge to the surface water and sediments of Hoosic River.  It is anticipated that
the selected remedy will also provide socio-economic and community revitalization
impacts.  EPA’s Superfund Reuse grant program afforded the Town of Pownal the means
to conduct public outreach and reach consensus on a Site Reuse Plan for the tannery Site. 
A waste water treatment plant at the site of lagoon 2 has been approved by the Town
Pownal to comply with the regulations of the State of Vermont.  Potential plans for the
lagoon area also include a soccer field, walking paths, boat launch and a seasonal ice
skating rink.


Soil Cleanup Levels


The site is currently vacant, abandoned and fenced to restrict access.  Trespassers use the
site for various recreational purposes including hunting, fishing, hiking and off-road
vehicle operation, but none of these uses are currently allowed.  The Town of Pownal
plans to construct recreational areas at the site, including soccer fields, nature trails,
parking and canoe launch with access to the Hoosic River.  The Town also plans to
construct a waste water treatment plant at Lagoon 2, including an outfall pipe to the
Hoosic River.  


Soil cleanup levels for compounds of concern in surface and subsurface soil exhibiting an
unacceptable cancer risk and/or hazard index have been established such that they are
protective of human health.  Soil cleanup levels for known and suspect carcinogenic
chemicals of concern (Classes A, B, and C compounds) have been set at a 10-6 excess
cancer risk level considering exposures via dermal contact and ingestion.  Cleanup levels
for chemicals of concern in soils having non-carcinogenic effects (Classes D and E
compounds) were derived for the same exposure pathway and correspond to an
acceptable exposure level to which the human population (including sensitive subgroups)
may be exposed without adverse affect during a lifetime or part of a lifetime, incorporating
an adequate margin of safety (hazard quotient = 1).  Exposure parameters for dermal
contact and ingestion have been described in the Remedial Investigation (TRC, 2002).  


Lead levels in Lagoon 1 under assumed future land use conditions were estimated to result
in blood levels in excess of the blood level goal for a young child park visitor.  
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Table 7 summarizes the cleanup levels for carcinogenic and non-carcinogenic chemicals of
concern in soils protective of direct contact with soils.  These cleanup levels will have to
be both horizontally and vertically at lagoons 1 and 5.


Table 7: Soil Cleanup Levels for the Protection of Future Park Visitor and Construction Worker


Carcinogenic
Compounds of


Concern


Cancer Classification Soil Cleanup
Level (mg/kg)


Basis RME Risk


Benzo(a)anthracene B2 1.7 risk 1 x 10-6


Benzo(a)pyrene B2 0.17 risk 1 x l0-6


Pentachlorophenol B2 7.7 risk 1 x l0-6


N-nitroso-di-n-
propylamine


B2 0.27 risk 1 x l0-6


Arsenic A 1.1 Risk 1 x l0-6


Dioxin TEQ B2 1E-3 policy 8 x 10-5


Sum of Carcinogenic Risk 8.5 x 10-5


Non-Carcinogenic
Compounds of


Concern


Target Endpoint Soil Cleanup
Level (mg/kg)


Basis RME Hazard
Quotient


Chromium No observable adverse
effect level


733 Risk


Mercury Central Nervous System 23 Risk 1
Lead Central Nervous System 1,000 IEUBK Model N/A


O. STATUTORY DETERMINATIONS 
 
The remedial action selected for implementation at the Pownal Tannery Superfund Site is
consistent with CERCLA and, to the extent practicable, the NCP.  The selected remedy is
protective of human health and the environment, will comply with ARARS and is cost
effective (see Table B3 for ARARs).  In addition, the selected remedy utilizes permanent
solutions to the maximum extent practicable.  The selected alternative does not satisfy the
statutory preference for treatment that permanently and significantly reduces the mobility,
toxicity or volume of hazardous substances as a principal element since the added cost of
treatment is not practicable at this Site.


1. The Selected Remedy is Protective of Human Health and the
Environment


The remedy at this Site will adequately protect human health and the environment by
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eliminating, reducing or controlling exposures to human and environmental receptors
through engineering controls and institutional controls.  More specifically, the selected
remedy will address the remaining source of tannery contaminants such that the Site will
no longer present an unacceptable risk to current and future visitors and workers via direct
contact and ingestion and will be suitable for recreational use.  As contaminants will
remain contained in place institutional controls will ensure the protection of human health
and the environment.  Furthermore, the selected remedy will reduce infiltration through
precipitation of contaminants into the ground water, and reduce further migration of
contaminants to Hoosic River receptors.  It is anticipated that low concentrations of
contaminants under the lagoon will further reduce in time through natural attenuation and
will not present an unacceptable risk to future environmental receptors in the Hoosic River
or to future drinking water receptors.  Long-term ground water and river sediment
sampling will be conducted to further ensure the protection of human health and the
environment.


The selected remedy will reduce potential human health risk levels such that they do not
exceed EPA’s acceptable risk range of 10-4 to 10-6 for incremental carcinogenic risk and
such that the non-carcinogenic hazard is below a level of concern.  It will reduce potential
human health risk levels to protective ARARS levels, i.e., the remedy will comply with
ARARS and To Be Considered criteria. Implementation of the selected remedy will not
pose any unacceptable short-term risks or cause any cross-media impacts.  


2. The Selected Remedy Complies With ARARs


The selected remedy will comply with all federal and any more stringent state ARARS that
pertain to the Site (Table B3).  In particular, this remedy will comply with the following
federal ARARS:  


Statement of Procedures on Floodplain Management and Wetland Protection:  EPA policy
for carrying out the provisions of Executive Orders 11988 (Floodplain Management) and
11990 (Protection of Wetlands) are set forth in 40 CFR Part 6, Appendix A.  These
policies are discussed below.


Floodplain Management:  Executive Order 11988 directs federal agencies to avoid
long- and short-term adverse impacts associated with occupancy and modification of flood
plains.  Agencies responsible for providing federal assistance for construction and
improvements and for conducting programs affecting land use must take actions to
accomplish the following:
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C Reduce risk of flood loss


C Minimize the impacts of floods on human safety, health and welfare


CC Restore and preserve the natural and beneficial values served by flood plains


Most of the requirements associated with the order are set forth in the Floodplain
Management Guideline, published February 10, 1978, by the Water Resource Council to
aid federal agencies in complying with the order.  These guidelines include alternative
evaluation, impact assessment and mitigation, and public involvement that are already
incorporated into the FS process.  The only additional substantive requirement contained
within these guidelines is that certain projects or portions may be designated as a critical
action, which is any activity for which even a slight chance of flooding would be too great. 
In the case of critical actions, the area requiring consideration is expanded from the 100-
year to the 500-year floodplain.  EPA indicated in the CERCLA/SARA Environmental
Review Manual (January 1988) that all CERCLA/SARA actions are to be considered
critical actions and, therefore, the 500-year floodplain is considered potentially applicable. 
Floodplain management guidelines are considered applicable for those portions of the Site
that are in the 100-year floodplain.


The Site is located within the 100-year flood plain of the Hoosic River in Vermont and a
determination that no other practical alternative exists and that the selected remedy
minimizes impacts to the maximum extent practical has to be made by EPA to meet the
requirements of Executive Order 11988.  It has been determined that the selected
alternative can be designed and implemented to be resistant to flood damage and to
minimize the effects on the existing flood plain.  The cap will be inspected regularly and
maintained by the State of Vermont.  Preliminary design calculations indicate that this
alternative will increase, rather than decrease, the flood storage capacity of the Hoosic
River and will have small localized effects on the 100-year flood water elevation.  The
consolidated cap will not be constructed within or obstruct the current flood way of the
Hoosic River under the selected alternative.  Removal of all of the contaminated soil and
sludge from the lagoons to an off-site facility, out of the flood plain, was determined to be
significantly less practicable alternative as few facilities accept disposal of waste containing
dioxin and the disposal costs are extremely expensive.  Through this ROD, in compliance
with Executive Order 11988, EPA has determined that due to the nature of the Pownal
Tannery Superfund Site, full compliance with these requirements will be met.   


Vermont Wetlands Protection Rules :  Vermont Wetlands Rules (10 VSA, Chapter 37)
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were promulgated pursuant to the Wetlands Protection Act.  The regulations set forth a
review and decision-making process to regulate activities in these areas in order to
contribute to the interests of drinking water supplies, flood control and storm damage
protection, pollution prevention, shellfish, fisheries, and wildlife protection.  The
regulations apply to wetlands and to perennial rivers and streams.  Activities in these areas
or their buffer zones (within 100 feet) require filing of a notice of intent, followed by
public hearings.  The regulations set performance standards for activities occurring in
these areas which include banks, bordering vegetated wetlands, open water, land subject
to flooding, and streambanks. Wetland functions and values requiring protection include,
but are not limited to, the following.


C Protection of life and/or property from flooding or flood flows by retaining,
storing, metering, or slowing flood waters from storm events.


C Providing and maintaining surface and/or ground water supplies by acting as a
recharge or discharge area.


C Providing and maintaining valuable wildlife habitats.


C Providing and maintaining high value recreation areas.


C Protecting and maintaining water quality.


These rules would apply to any remedial action that would impact open water, wetland
areas, and any area within 100 feet of these areas.


The selected remedy involves destruction of Vermont state regulated wetlands in two of
the five lagoons located on the Site.  EPA has determined the wetlands located on-site are
not under federal jurisdiction.  Vermont has classified the wetlands on-site as Class Three
wetlands, that are of low function since they have developed within man-made waste
lagoons.  Therefore, Vermont has determined that no mitigation measures are required at
the Site for the loss of wetlands through implementation of the selected remedy. 


Vermont Act 250(10 VSA 6068).  Similar to Vermont’s Wetland Protection rules, Act
250 also regulates actions that involve the destruction of wetlands.  Vermont has classified
the wetlands on-site as Class Three wetlands, that they are of low function since they have
developed within man-made waste lagoons.  Therefore, Vermont has determined that no
mitigation measures are required at the Site for the loss of wetlands through
implementation of the selected remedy. Act 250 also regulates several other remedial
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actions including protection of streams, wetlands, floodways, and shorelines, air and water
pollution prevention, and erosion control.  


Vermont Solid Waste Rules: The location of the solid waste facility to be implemented is
regulated under the Vermont Solid Waste Management Rules (EPA Chapter 6 (adopted
under 10 VSA, Chapter 159), Closure and Post-Closure, Sub-chapter 10.  The proposed
location of the solid waste facility does not comply with a number of the numerical siting
criteria of the Vermont Solid Waste Management Rules, including the location in the 100
year floodplain, the separation distance from adjacent property boundaries, the separation
distance from a surface water body, and the separation distance from groundwater. 
However, under the Rules specific standards can be waived upon a finding that the
CERCLA remedy will not adversely affect public health, safety or the environment; and
the technical and siting requirements will be complied with to the extent practical in light
of the overall objectives of the response.  Based on its evaluation of the remedy, as
supported by the administrative record (Appendix C), EPA invokes the waiver, as the
selected remedy will be designed to withstand flooding and not release contaminants into
the Hoosic River or adjacent properties and therefore will not adversely affect public
health, safety and the environment.


National Pollutant Discharge Elimination System (NPDES) (40 CFR Parts 122 and
125). These requirements, which establish the specifications for discharging pollutants
from any point source into the waters of the U.S.,are applicable to any discharges on the
site.  The selected alternative includes discharge of  de-watered leachate from the
soil/sludge into the Hoosic River.  Treatment of this leachate will be included with the
alternative, therefore it will meet this ARAR.  


Vermont’s Water Quality Standards establish water quality criteria for the maintenance
of water quality and rules for determining acceptable point and non-point discharges to
state surface waters.  The selected alternative includes discharge of  de-watered leachate
from the soil/sludge into the Hoosic River.  Treatment of this leachate will be included
with this alternative, therefore it will meet this ARAR.  


Vermont Ground water Protection Rule and Strategy, EPA Ch. 12 (10 VSA Ch. Sec.
1390-1394). Standards which consist of ground water classifications and criteria necessary
to achieve the designated uses or to maintain existing ground water quality.  This rule
establishes standards for ground water monitoring.  The selected alternative includes long-
term ground water monitoring, which will satisfy the requirements of this standard.
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For a list and description of the To Be Considered regulations that pertain to the selected
remedy, please refer to Table B3.


A discussion of why these requirements are applicable or relevant and appropriate may be
found in the FS Report in Section 2.


3. The Selected Remedy is Cost-Effective


In EPA’s judgment, the selected remedy is cost-effective because the remedy’s costs are
proportional to its overall effectiveness (see 40 CFR 300.430(f)(1)(ii)(D)).  This
determination was made by evaluating the overall effectiveness of those alternatives that
satisfied the threshold criteria (i.e., that are protective of human health and the
environment and comply with all federal and any more stringent ARARS).  Overall
effectiveness was evaluated by assessing three of the five balancing criteria -- long-term
effectiveness and permanence; reduction in toxicity, mobility, and volume through
treatment; and short-term effectiveness, in combination.  The overall effectiveness of each
alternative then was compared to the alternative’s costs to determine cost-effectiveness. 
The relationship of the overall effectiveness of the selected remedy was determined to be
proportional to its costs and hence represents a reasonable value for the money to be
spent.


4. The Selected Remedy Utilizes Permanent Solutions and Alternative
Treatment or Resource Recovery Technologies to the Maximum Extent
Practicable


Once the Agency identified those alternatives that attain ARARS and that are protective of
human health and the environment, EPA identified which alternative utilizes permanent
solutions and alternative treatment technologies or resource recovery technologies to the
maximum extent practicable.  This determination was made by deciding which one of the
identified alternatives provides the best balance of trade-offs among alternatives in terms
of:  1) long-term effectiveness and permanence;  2) reduction of toxicity, mobility or
volume through treatment;  3) short-term effectiveness;  4) implementability; and  5) cost. 
The balancing test emphasized long-term effectiveness and permanence and the reduction
of toxicity, mobility and volume through treatment; and considered the preference for
treatment as a principal element, the bias against off-site land disposal of untreated waste,
and community and state acceptance. The selected remedy provides the best balance of
trade-offs among the alternatives. 
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The selected remedy does not provide active reduction of contaminant concentrations in
the soil through treatment.  However, it effectively eliminates the primary risks posed by
the site to human health the environment by preventing any further direct contact and
ingestion with tannery waste exceeding the remediation goals, and it will prevents further
leaching of contaminants to the ground water and river surface water and sediment. 
Ground water conditions are expected to continue to improve at the site because
consolidation of saturated waste out of the water table and the cap would minimize
infiltration and leaching.  Contaminants in the ground water will eventually be achieved
through diffusion and dispersion processes and by bio-degradation processes.  Long term
environmental monitoring will assess the effectiveness and permanence of these processes
in ground water.  The selected remedy provides institutional controls to restrict residential
exposure to ground water and which will protect disturbance of the capped sludge.


5.  The Selected Remedy Does Not Satisfy the Preference for Treatment As a
Principal Element           


The selected remedy does not include treatment which permanently and significantly
reduces the toxicity, mobility or volume of the hazardous substances as a principal
element.  However, permanent and significant reductions in toxicity and volume will be
achieved through capping which will prevent contaminant leaching into the groundwater
and surface waters and through natural attenuation processes in groundwater. 
Approximately 85% of the lagoon sludge that exceeds the acceptable risk range in the
saturated overburden will be excavated, consolidated and capped above the water table,
which will greatly reduce the migration of contaminants into the groundwater and to the
Hoosic River.


6. Five-Year Reviews of the Selected Remedy are Required.


Because this remedy will result in hazardous substances remaining on-site above levels
that allow for unlimited use and unrestricted exposure, a review will be conducted within
five years after initiation of the remedial action to ensure that the remedy continues to
provide adequate protection of human health and the environment.


P. DOCUMENTATION OF SIGNIFICANT CHANGES
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EPA presented a Proposed Plan which called for the excavation, consolidation and
capping of Site contaminants which exceeded remediation goals.  The proposed remedy 
includes institutional controls to prevent the use of ground water at the lagoons for
drinking water and to protect the cap and waste left in place from any future disturbance,
and a program of environmental monitoring to track changes in residual contaminants in
ground water and river sediments.  Five-year site reviews will be done to regularly ensure
the protection of human health and the environment.  This Proposed Plan is dated July 18,
2002.   EPA reviewed all written and verbal comments submitted during the public
comment period.  It was determined that no significant changes to the remedy, as
originally identified in the proposed plan, were necessary.


Q. STATE ROLE


The Vermont Agency of Natural Resources has reviewed the various alternatives and has
indicated its support for the selected remedy.  The State has also reviewed the Remedial
Investigation, Risk Assessment and Feasibility Study to determine if the selected remedy is
in compliance with applicable or relevant and appropriate State environmental and facility
siting laws and regulations.  The State of Vermont concurs with the selected remedy for
the Pownal Tannery Superfund Site.  A copy of the declaration of concurrence is attached
as Appendix A.
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PART III: RESPONSIVENESS SUMMARY


BACKGROUND ON COMMUNITY INVOLVEMENT 


Bennington County has had significant community exposure to Superfund Site cleanups
over the past several years since there are three other Superfund sites located nearby in the
Town of Bennington, Vermont (Bennington Landfill, Tansitor Electronics, and Burgess
Brothers).  


In 1998 when EPA last conducted formal community interviews, interest and concern over
the Pownal Tannery Superfund Site was relatively high.  EPA has held a number of public
meetings at the site since it was added to the National Priorities List (1998).  EPA has also
produced four Fact Sheets during this time period to aid in keeping the community
informed about site plans and activities.  


Since 1998, a number of citizen concerns related to the building and landfill have been
addressed, through the Non-Time Critical Removal Action conducted at the Site.  


Nevertheless, community interest and concern remains high at the site.  In 1999, the Town
of Pownal was awarded a $100,000 grant from EPA to evaluate redevelopment
opportunities at the site, after cleanup is accomplished.  The Town quickly formed a
Reuse Committee, comprised of local residents and town officials, to guide the site
evaluation.  The Town then hired a planning consultant to carry out the details of the
evaluation.  


Despite the various cleanup activities conducted by EPA to address the contamination in
the abandoned building and the landfill, community concern at the Site is still high, as the
lagoons, ground water, and the Hoosic River impacts have not yet been addressed.


The major concerns expressed during the remedial planning activities at the Pownal
Tannery site focused on site re-use, the selected alternative, and contaminated sediment in
the Hoosic River.  These concerns, and how EPA addressed them, are described below:


SUMMARY OF COMMENTS RECEIVED DURING THE PUBLIC COMMENT
PERIOD AND AGENCY RESPONSES


The public comment period on the Proposed Plan for the Pownal Tannery site was held
from July 18 to August 19, 2002.  On August 7, 2002, EPA held a formal hearing for
residents to provide oral comment on the Proposed Plan.  Comments received during this
time are summarized below.  Part I of this section addresses those community concerns
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and comments that are non-technical in nature. Responses to specific legal and technical
questions are provided in Part II. Comments in each Part are categorized by relevant
topics.


Part I - Summary and Response to Local Community Concerns


1) Pownal Select Board Chairman Nelson Brownell and Selectman Harry Percey
expressed agreement with the EPA’s Proposed Plan. 


EPA Response:  Community support from elected officials is an important component of
the remedy for this site since the Town plans to re-use the site after the Remedial Action is
completed.  EPA has worked closely with the Town throughout the remedy selection
process.  


2) Vermont Department of Environmental Conservation Commissioner Christopher
Recchia indicated concurrence with EPA’s Proposed Plan assuming that the remediation
and waste water treatment plant construction would begin in 2003 and that all of their
technical requirements for a waiver of the Vermont Solid Waste regulations are
substantively met.  


EPA Response:  EPA plans to begin Remedial Action in 2003, and will design the solid
waste facility to meet the waiver requirements of the Vermont Solid Waste regulations.


Part II - Comprehensive Response to Specific Legal and Technical Questions


1) Site abutter J. Burden raised questions about the impact and long term risks of the
Proposed Plan to his property.  


EPA Response:  The assessment of human health risks associated with the site evaluated
exposure to contaminated lagoon sludge.  It was determined that there are no site-related
health risks associated with ground water off-site.  Institutional controls will ensure the
prevention of consumption of groundwater in the lagoon area.  The remedial action at the
site will include consolidation and capping the contaminated sludge in the lagoons which
pose an unacceptable human health risk.  This action will protect abutting neighbors and
the public which will utilize the lagoon area in the future for recreation purposes.  This
action should also aid in reducing the potential negative stigma of owning property next to
an uncontrolled Superfund site.


2) Site abutter J. Burden asked whether any testing was performed on his property.  
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EPA Response:  No testing was performed on the Burden property.  EPA’s investigation
showed that the contaminated sludge was contained within each of the 5 lagoons.  


3) Site abutter J. Burden requested clarification over whether EPA would need access
to his property during construction.  


EPA Response:  EPA does not currently anticipate the need for access to the Burden
property to construct the remedy.


4) Pownal resident Ray Shields noted that the proposed remedy does not comply with
the Vermont Solid Waste Facility Siting Requirements


EPA Response:  The proposed remedy does not meet several published standards within
the Vermont Solid Waste Facility Siting Requirements.  The only remedial alternative
considered by EPA that did meet these requirements was the off-site disposal remedy
which was not selected due to concerns over locating an off-site facility that would accept
dioxin-contaminated waste, potential risks associated with transportation of large volumes
of contaminated sludge and soil, and the excess cost.  EPA determined that the selected
remedial alternative, which calls for construction of a cap designed to residt flooding
events and to protect future uses of the property, was equally protective and was more
implementable for a lower cost.  


Note that, recent amendments to the Solid Waste Management Rules (Section 301(d)) and
Statutes (10 VSA Section 6605(d) and Section 6614) allow certain statutory and rule
requirements for solid waste facilities constructed as part of a state or federal
environmental response action to be waived. For a federal Superfund remedy, EPA must
make a finding prior to issuing a waiver that such a project will not adversely affect public
health, safety and/or the environment, and that the technical and siting requirements will
be complied with to the extent practical in light of the overall objectives of the response
action.  This ROD makes this finding and discusses how the selected remedy will be
designed to meet the requirements for the waiver.


5) Pownal resident Ray Shields questioned the projected impact of the proposed
remedy on flooding of the Hoosic River.  


EPA Response:  EPA performed a separate technical analysis of the effects of the
proposed remedy on the Hoosic River.  This analysis was done in consultation with the
State of Vermont.  The study involved careful and detailed modeling of the river response
during a 100 year flood event, to changes in the floodplain topography, such as those that
would be made as part of the proposed remedy.  
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The study found that the proposed remedy will be beneficial in that it will increase the
flood storage capacity of the Hoosic River 100 year floodplain, widen the existing
floodway (that is currently constricted due to the presence of the Lagoon berms along the
bank of the Hoosic river), and reduce flood water elevations upstream of the Lagoon area
(between the the dam and the Lagoon Area, along approximately 1800 feet of the Hoosic
River) during a 100 year flood.  The only negative impact noted by the study was a slight
(approximately 1 foot) increase in water level elevations along a short (approximately 800
feet) stretch of the Hoosic River adjacent to the Lagoon Area.  


6) Pownal resident Ray Shields expressed concern of the stability of the upstream
dam on the Hoosic River and what the potential impact would be on the proposed landfill
if the dam failed.  


EPA Response:  Although a structural analysis of the dam has not been performed, there
is no current visual evidence of deterioration of the dam.  EPA determined that the dam is
located at a natural outcropping of bedrock in the Hoosic River, and at a natural
constriction in the bank.  A catastrophic failure of the dam would release water
downstream, increasing the river elevation temporarily, until the river elevations
equilibrated.  EPA plans to armor the side slopes of the proposed landfill to protect it
against such occurrences and to protect it against other major flood events.  


7) Vermont Department of Environmental Conservation Commissioner Christopher
Recchia expressed concern over the Town’s proposed emphasis on the recreational uses
of the site given the PCB contaminated sediments in the Hoosic River.  Pownal Resident
Ray Shields also expressed concern over the fact that EPA will not be addressing PCB
contaminated sediment in the Hoosic River since the contamination appears to be
emanating from up stream sources in Vermont and/or Massachusetts and not site related.  


EPA Response: A supplemental human health risk evaluation of Hoosic River Sediments
was conducted in September 2002 to specifically address the concern regarding PCBs in
the river.  As upstream samples indicated significantly higher contaminant concentrations,
the supplemental risk evaluation focused on potential future human exposures to
sediments located only downstream of the dam, adjacent to the portions of the site
potential planned for recreational development.  The upstream sediment samples have not
been included in this evalution since it is recognized that, due to the contaminant levels
present, human exposures at these locations would present a risk above regulatory
guidelines.  Appendix F includes a full discussion of the methods and assumptions used to
calculate the risk for this exposure scenario.


This supplemental evaluation demonstrates that potential human recreational exposures to
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sediments adjacent to the lagoon area, downstream of the dam, do not appear to be
associated with risk above EPA’s guideline.  Exposures to sediments upstream of this area
should be prevented as sediment-associated risks in the upstream area exceed EPA’s
guidelines.


8) Pownal Resident Ray Shield commented that Town’s planned reuse of the Site is
incompatible because it is unlikely that people would like to spend leisure time next to a
waste water treatment plant.  


EPA Response:  While EPA cannot prescribe to the Town how the site is used in the
future, it should be noted that the Town conducted a very thorough study of community
needs and desired end uses for the site, using a $100,000 grant from EPA.  The mixed use
(recreational and sewage treatment plant) plan that the Town developed was based on
extensive community input obtained through resident interviews, surveys, and public
meetings.  Issues regarding Site reuse should be directed to the Town of Pownal officials.


9) Pownal resident Ray Shields prefers that EPA implement Remedial Action
Alternative 3, Cap in Place, instead of the consolidation and capping remedy that is being
proposed.  


EPA Response:  While Remedial Action Alternative 3 would be effective and would cost
slightly less than EPA’s selected remedy, EPA determined that the selected alternative has
the following benefits over Alternative 3.  


• Reduction of the volume of saturated waste via excavation of the sludge in
Lagoons 1 and 5, which will further minimize the potential for contaminants to
leach into the ground water.


• Consolidation of the waste from Lagoons 1 and 5  to an area further from the bank
of the River will provide additional protection from erosion during a flood.   


• Consolidation of the waste into a smaller footprint will reduce long term
operations and maintenance costs and provide the Town a better platform to
construct recreational facilities, if desired.  


Remaining Concerns


10) Pownal resident Ray Shields questioned the availability of Federal funding to pay
for the remedial action at the site.  
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EPA Response:  EPA is in the process of securing funding for the proposed action,
though funds have not yet been committed to the project.  


11) Pownal resident Ray Shields questioned whether long term funding for Operation
and Maintenance of the remedy would be available to ensure that the cleanup remains
protective.  


EPA Response:  VTDEC has available funds to perform operations and maintenance of
the sludge landfill and former building areas, but will need to seek legislative approval for
the balance of funds needed to provide operations and maintenance for the Lagoon Area. 
The VTDEC intends to fulfill its obligations under CERCLA.   
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Loureiro Engineering Associates, Inc. 


Via Electronic Mail 


May 16, 2008 


SDMS DocID 449065 


United States Environmental Protection Agency 
Region 1 - New England Regional Office 
One Congress Street, Suite 1100 (HBO) 
Boston, Massachusetts 02114-2023 


Attn: Anna Krasko, Project Manager 


RE: Centredale Manor Restoration Project Superfund Site, North Providence, Rhode Island 
Continued Discussion Regarding Sediment-Related Remedial Alternatives in Feasibility 
Study 


Dear Ms. Krasko: 


As you know, Emhart Industries, Inc.'s (Emhart's) consultants at Lourebo Engineering 
Associates, Inc. (LEA) and AMEC Earth and Environmental, Inc. (AMEC) have conferred 
directly with EPA technical staff and its consultants at Battelle, under the Administrative 
Settlement Agreement and Order on Consent, regarding the development of the sediment-related 
remedial alternatives for the Feasibility Study (FS). These discussions have included a meeting 
held on February 12, 2008 and subsequent conference calls between LEA and Battelle. The 
dialogue during the February 12, 2008 meeting proved to be invaluable to all parties and resuhed 
in providing us with a better understanding of the conceptual development of the remedial 
alternatives by Battelle that are being evaluated in the FS. We believe that the meeting was 
equally beneficial to Battelle and EPA's technical staff in better understanding the alternatives 
that we have developed. 


During the meeting, technical aspects of both the *'dam-in-place" and "no-dam" alternatives 
under consideration were discussed, the specifics of which needed to be further evaluated and 
identified. While it is understood through subsequent conference calls between LEA and 
Battelle that some of these details have been more fully considered, we are unaware of the 
current status of the outstanding items that were discussed at the meeting. Therefore, at this time 
it is requested that another meeting be scheduled amongst the parties to identify what, if any, 
items still require further evaluation, consideration, or clarification. 


Specifically, there are aspects regarding the constructability or practicability of the approach to 
implementing the alternatives that were previously discussed that now require follow-up to 
ensure that both the dam-in-place and no-dam alternatives identified through our coordinated 
efforts are evenly compared in the FS. A synopsis of each of the points raised in our prior 
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discussions is presented below to identify the issues that we propose to discuss at the requested 
upcoming meeting. 


I. THE CAPACITY OF THE PROPOSED UPLAND CONFINED DISPOSAL FACILITY (CDF) 


Based on a review of the method proposed to remove the contaminated sedunent, the 
assumptions regarding sediment moisture, and the anticipated footprint of the confined disposal 
facility (CDF) on potentially available upland property, the potential exists for under-estimating 
the capacity needed for the upland CDF. Further evaluation of the methods and assumptions is 
necessary to avoid under-estimating the capacity of the upland CDF. 


Accurate and realistic estimates of the required capacity of the CDF are critical because any 
material excavated beyond the design capacity of the CDF must be disposed or treated off-site, 
adding significant cost to the project. First, the available upland property should be of sufficient 
size to site and construct a CDF of adequate capacity. Second, if the design capacity of the 
upland CDF is inadequate for all of the excavated material, then the costs presented in the FS for 
this disposal alternative should include the additional costs to dispose or treat the excess volume 
off-site. 


An accurate estimate of the volume of sediment to be removed from the ponds, the river, the 
flood plain, and the Lyman Mill Stream Sediment and Floodplain Soil (Oxbow) Area is an 
overriding consideration in designing a CDF of sufficient capacity, and a sound excavation 
approach must be developed to accurately estimate the volume of sediment to be removed. The 
approach must be based on the known areal extent and depth of sediment to be removed. We arc 
concerned that the "excavate and test" iterative approach to sediment removal proposed by 
Battelle does not allow for an accurate estimate of the volume of sediment to be removed. 


Under Battelle's described approach, post-excavation sample results would be evaluated using a 
decision-tree analysis to guide what further action may be needed. Using this approach, the 
volume of sediment that ultimately would be removed would not be known until the remedy is 
complete. Without knowledge of the sediment volume, the capacity of the upland CDF cannot 
be accurately designed. Thus, the upland CDF may not be sized appropriately and the capacity 
of the CDF may be insufficient, resulting in the need to dispose or treat some sediment off-site. 
Moreover, the true cost of the remedy using the iterative approach outlined by Battelle, which 
may include the cost of off-site disposal or treatment, cannot be accurately estimated because the 
volume of sediment that may exceed the CDF capacity is unknown. 


Also, if the reduction in sediment volume to be achieved through mechanical dewatering is less 
than Battelle currently assumes (up to 46%), then the capacity of the upland CDF may be under-
designed, and, therefore, of insufficient size to contain all of the sediment to be excavated. A 
reduction in volume that is only six percent less than that assumed will result in the need for an 
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additional 10,000 cubic yards of capacity. If this capacity is not available, then the additional 
cost to dispose of the excess material at a Subtitle C landfill is estimated to be approximately 
$5,880,000 based on the preliminary costs provided by Battelle. 


11. THE PROPOSED APPROACH TO MECHANICAL DEWATERING 


Due to the limited area available for the dewatering operations on Cap No. 1, mechanical 
dewatering would result in a remediation schedule "bottleneck." Battelle has estimated that the 
throughput is severely limited to approximately 400 cubic yards of excavated sediment per day. 
To our knowledge, Battelle has not yet specified how sediment would be transported from 
Lyman Mill Pond to Cap No. 1. For the sediment excavation alternative to be successful, 
sediment removal activities must be implemented in an upstream-to-downstream manner. There 
are no other workable alternatives to this sequence of activities. Any other approach would 
significantly increase the potential for re-contamination of area that have been remediated. Thus, 
sediment excavation activities must begin at the upstream area and proceed downstream to other 
areas. This presents an insurmountable obstacle to conducting mechanical dewatering operations 
on Cap No. 1. Once the upstream areas of Allendale Pond and the Oxbow are remediated, it will 
not be possible to transport contaminated sediments excavated from Lyman Mill Pond over the 
site to the proposed location of the mechanical dewatering operations without re-contaminating 
the upstream areas that have been remediated. Further evaluation or clarification of the methods 
and assumptions for the proposed mechanical dewatering is necessary. 


in . THE ITERATIVE APPROACH INCREASES THE POTENTIAL FOR CONTAMINANT 
TRANSPORT 


The potential for downstream contaminant transport and/or recontamination of previously 
remediated or otherwise clean areas will be minimized by limiting the duration of sediment 
removal activities, thereby reducing the likelihood of rainwater inundation and re-contamination 
of any clean areas. However, the proposed iterative approach unnecessarily adds significant time 
to the remediation process, thereby increasing the probability of re-contamination. The time 
needed to collect and analyze post-excavation sediment samples and to validate data as part of 
the iterative approach alone would be a minimum of six weeks. During this time, areas of 
excavation that are clean may become re-contaminated. In contrast to the iterative approach, 
under a one-time removal and capping approach the remedy would be implemented quickly and 
would minimize the potential for re-contamination and/or downstream contaminant transport as 
capping can occur immediately following excavation of contaminated sediment. Further 
evaluation of the proposed iterative approach to sediment removal is needed. 
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IV. THE REACH OF THE RIVER BETWEEN ALLENDALE POND AND SMITH STREET 


We understand that Battelle is evaluating the sediment excavation alternative for the reach of the 
river between Smith Street (Rout 44) and Allendale Pond with the assumption that the sediment 
would be excavated using a long-stick excavator without any water management controls. That 
is, as sediment is being excavated from the river bottom, the Woonasquatucket River would flow 
freely through the area being excavated. Clearly, this approach is not plausible. Potentially 
contaminated sediment would become suspended in the water column and would be transported 
downstream. Moreover, the Clean Water Act regulations and the United States Army Corps of 
Engineers prohibit excavation of this nature without adequate water management and sediment 
transport controls in place. The lack of proper water management controls makes the sediment 
excavation alternative difficult, if not impossible, to implement. In the absence of a water 
management plan, the schedule and, ultimately, the cost to perform the remedy will be 
considerably underestimated. Further evaluation of the methods and assumptions for sediment 
removal in this area of the site is needed, 


V. LYMAN MILL STREAM SEDIMENT AND FLOODPLAIN SOIL (OXBOW) REMEDIATION 


Based on the two-dimensional hydrodynamic assessment performed by Quantitative 
Environmental Analysis, LLC (QEA), and Uie widespread, thick vegetation and root mat in the 
Woonasquatucket floodplains, the Oxbow area is a net depositional sink. The predicted flows 
over the majority of the Oxbow channel, and through the emergent wetlands at the southern 
portion of the Oxbow, are not high enough to cause sediment erosion, even during a 100-year 
flood. Thus, there is no reason to excavate the emergent wetland as currently contemplated with 
the limited and partial excavation alternatives (Alternatives 5 and 6) being evaluated for this area 
of the site. Moreover, the results of the hydrodynamic modeling do not change significantly 
whether the dams remain in place or are removed. These factors should be considered in 
evaluating the constructability or practicability of the potential alternatives identified for this area 
of the site. 


VI . POST-EXCAVATION MONITORING 


Under the iterative approach outlined by Battelle, an initial volume of sediment would be 
removed. Upon removal, samples of sediment remaining in-situ would be collected for dioxin 
analysis. Battelle has stated that sampling and analysis is requked not only to verify the 
concentrations of dioxin left in place (as discussed above), but to establish baseline conditions 
for long-term monitoring of the sediment excavation remedy. The approach should be clarified 
to explain how dioxin concentrations in sediment will provide a baseline for future monitoring. 
At a minimum, performance criteria and the basis for long-term monitoring should be defined. 
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Thank you for the opportunity to provide input on aspects of the proposed FS. We look forward 
to continuing discussions with EPA's technical staff regarding the items presented above. It is 
believed that an on-going dialogue to further evaluate and fully consider all alternatives is vital 
to ensuring that both the dam-in-place and no-dam alternatives identified through our 
coordinated efforts are evenly compared. Thus far, EPA has sought the input of Emhart's 
technical consultants in developing the sediment-related remedial alternatives in the FS. A 
continuation of this approach is essential to increase the likelihood that implementable and 
practicable sediment-related alternatives are selected for the site. 


We will contact you shortly to arrange a date for the next technical meeting, 
please contact us should you have any questions. 


Sincerely, 


LOUREIRO ENGINEERING ASSOCIATES, INC. 


In the interim, 


David N.Scotti,P.G 
Project Manager 


cc: Eve Vaudo (EPA) 
Deirdre Dahlen (Battelle) 
Louis Maccarone (RIDEM) 
Russ Keenan (AMEC) 
Patrick Gwinn (AMEC) 
Jeffrey J. Loureiro (LEA) 












Caroline Rossi
36 Zipporah Street
North Providence, RI 02911


Integral Consulting Inc .


45 Exchange Street
Suite 200
Portland, ME 04101


July 28, 2010


To Whom It May Concern:


In regard to your letter dated July 9, 2010 relative to Notice of Field Activities Centredale
Manor Restoration Project Superfund Site, North Providence, RI we are exercising our
right to refusal to access Plat 36, Lot 6, Lot 7, Lot 8, Lot 9, Lot 18 and Plat 35, Lot 187 in
the Town of Johnston, Rhode Island.


Sincerely,
CG.Act •4-4-t.
Caroline Rossi








UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 1 - NEW ENGLAND


5 POST OFFICE SQ. SUITE 100, BOSTON, MA 02109


URGENT LEGAL MATTER — PROMPT REPLY NECESSARY


August 24, 2010


Caroline Rossi
36 Zipporah Street
North Providence, RI 02911


Re:	 Request for Access
Centredale Manor Restoration Project Superfund Site, North Providence, RI


Dear Ms. Rossi:


I am a Remedial Project Manager with the U.S. Environmental Protection Agency in
Boston and I am directly responsible for the investigations and cleanup work at the
Centredale Manor Site. I believe we met a few years ago and I am writing to you this
time with respect to a request for access (dated July 9, 2010) that you recently received
from Integral Consulting for several parcels of land you own next to the
Woonasquatuckct River in the Town of Johnston. I understand that your response letter
of July 28, 2010 denied their request to access your property. Following that access
denial, EPA tried to reach you on the phone and spoke to your relative on August 12 and
left you two voice mail messages on August 16 and 17.


By way of this letter, I would like to try and provide you some additional information
with respect to the subject access request. First, Integral Consulting works for Emhart
Industries, which is doing environmental investigations at the Centredale Manor Site.
Second, Emhart is required by EPA, pursuant to a recent 2010 agreement, to perform
additional sampling in several areas along the Woonasquatucket River. This required
sampling includes collecting several soil and sediment samples in the wetlands area that
you currently own in the Town of Johnston. Finally, this sampling information is needed
to help EPA decide on the appropriate cleanup plan for the River.


I have seen the Consent for Access agreement prepared by Integral Consulting (on behalf
of Emhart) and noticed that it was written very broadly; therefore, I want to clarify that
your consent for access would only apply to the additional sampling on your property and
that it will be done over a limited number of days within the next few weeks.







Not having your consent for access is currently delaying the required sampling program
which EPA believes is critical to the upcoming cleanup of the River. The purpose of this
letter is to get to a quick resolution of this matter rather than to enter into a lengthy legal
process under Superfund law. I am including a revised copy of the access agreement
with the above clarification for you to sign.


Thank you very much for your consideration of this very important matter. Please call
me at (617) 918-1232 to discuss this letter and to address any questions you might have
regarding the subject access request.


Sincerely,


/1.4LA lej


Anna Krasko
Remedial Project Manager


Enclosure


2







CONSENT FOR ACCESS TO  PROPERTY


NAME:	 ossi Anthony Heirs et al


ADDRESS OF PROPERTY: Plat 36, Lot No. 7, Railroad Ave., Johnston, RI
Plat 36, Lot No. 8, Railroad Ave., Johnston, RI
Plat 36, Lot No. 9, Railroad Ave., Johnston, RI
Plat 36, Lot No. 18, Railroad Ave., Johnston, RI
Plat 35, Lot No. 187, Railroad Ave., Johnston, RI


I (We) consent to allowing Integral Consulting, Inc. ("Integral"), its authorized


representatives and contractors, and the United States Environmental Protection Agency


("EPA"), its officers, employees, agents, contractors, consultants, and other authorized


representatives, to enter and have continued access to the above-referenced property for the


following purposes:


O Taking soil, wate.f., sediment, and.-aig samples as required by EPA;


o Clearing of ground vegetation (large trees and other substantial plant growth
will be protected to the extent practical) in order to collect soil and sediment
samples;


fl Taking other actions related to the investigation of surface or subsurface soil
and sediment (i.e. surveying);


® Surveying and monitoring the performance of remedial activities;


• Conducting any-other-resporise acti4ns4oqu.ir-sil-by-EPA:  -4(







CONSENT FOR ACCESS TO P OPERTY
Plat 36, Lot No. 7, Railroad Ave., Johnston, RI
Plat 36, Lot No. 8, Railroad Ave., Johnston, RI
Plat 36, Lot No. 9, Railroad Ave., Johnston, RI
Nat 36, Lot No. 18, Railroad Ave., Johnston, RI
Plat 35, Lot No. 187, Railroad Ave., Johnston, RI
Page 2


All activities will be performed in accordance with EPA requirements. If required by the


EPA, additional activities will be performed, and Integral will advise me (us) in advance of those


activities. I (We) understand that Integral will notify us at least seven days prior to initially


accessing my (our) property.


I (We) also understand that Integral is not a representative or agent of the EPA with


respect to liability associated with the Site.


This written permission is given by me (us) voluntarily with knowledge of our right to


refuse and without threats or promises of any kind.


Date	Signature of Property Owner or
Owner's Authorized Representative


Name:


Title:


Address:


Phone:







CONSENT FOR ACCESS TO PI' OPERTY
Plat 36, Lot No. 7, Railroad Ave., Johnston, RI
Plat 36, Lot No. 8, Railroad Ave., Johnston, RI
Plat 36, Lot No. 9, Railroad Ave., Johnston, RI
Pat 36, Lot No. 18, Railroad Ave., Johnston, RI
Nat 35, Lot No. 187, Railroad Ave., Johnston, RI
Page 3


CONSENT OF A DITiONAL PROPERTY OWNER(S)


Date	 Signature of Property Owner or
Owner's Authorized Representative


Name:


Title:


Address:


Phone:


Attach additional sheets if necessary.











CONSENT FOR ACCESS TO PROPERTY 


NAME:	 Rossi Auto Parts, Inc.


ADDRESS OF PROPERTY:	 Plat 36, Lot No. 6, Railroad Ave., Johnston, RI


I (We) consent to allowing Integral Consulting, Inc. ("Integral"), its authorized


representatives and contractors, and the United States Environmental Protection Agency


("EPA"), its officers, employees, agents, contractors, consultants, and other authorized


representatives, to enter and have continued access to the above-referenced property for the


following purposes:


a Taking soil, wati.a., sediment, and.air-samples as required by EPA;


9 Clearing of ground vegetation (large trees and other substantial plant growth
will be protected to the extent practical) in order to collect soil and sediment
samples;


Taking other actions related to the investigation of surface or subsurface soil
and sediment (i.e. surveying);


o Surveying and monitoring the performance of remedial activities;







CONSENT FOR ACCESS TO PROPERTY
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All activities will be performed in accordance with EPA requirements. If required by the


EPA, additional activities will be performed, and Integral will advise me (us) in advance of those


activities. I (We) understand that Integral will notify us at least seven days prior to initially


accessing my (our) property.


I (We) also understand that Integral is not a representative or agent of the EPA with


respect to liability associated with the Site.


This written permission is given by me (us) voluntarily with knowledge of our right to


refuse and without threats or promises of any kind.


Date	Signature of Property Owner or
Owner's Authorized Representative


Name:


Title:


Address:


Phone:







CONSENT FOR ACCESS TO PROPERTY
Plat 36, Lot No. 6, Railroad Ave., Johnston, RI
Page 3


CONSENT OF ADDITIONAL PROPERTY OWNER(


Date	 Signature of Property Owner or
Owner's Authorized Representative


Name:


Title:


Address:


Phone:


Attach additional sheets if necessary.












Sincerel


WILLIAM J. CONLEY, ESQ.
TOWN SOLICITOR


OFFICE OF THE TOWN SOLICITOR
TOWN HALL


1385 HARTFORD AVENUE
JOHNSTON, RHODE ISI.AND 02919


TEL. (401) 351-6618	 FAX. (401) 331-4271


August 6, 2010


Integral Consulting, Inc.
Attn. Patrick Gwinn, Senior Managing Scientist
45 Exchange St., Suite 200
Portland, ME 04101


Re:	 Notice of Field Activities - Centredale Manor Restoration Project Superfund Site


Dear Mr. Gwinn:


At this time the Town of Johnston cannot give its consent for access to the
property located at Plat 35, Lot 186 in the Town of Johnston, Rhode Island. The Town
administration has repeatedly advised all parties that it is adamant in its opposition to
disposal of contaminated sediment within the Town's limits. As previously noted to the
EPA, the Town of Johnston has borne a disproportionate burden in the disposal of solid
and hazardous waste within the state for too long. I am enclosing a copy of a letter dated
July 19, 2010 to Anna Krasko of the EPA — New England Office over the signature of
Town Planner, Pamela M. Sherrill, outlining our position. Until this issue is addressed,
the Town of Johnston is not prepared to provide consent for access to its property.


Wir	 cy, Jr.


WJC/cd
Enclosure
cc:	 Pamela M. Sherrill, AICP, Town Planner


Makram H. Megalli, DPW Director







PLANNING ECONOMIC IDEVLOPMENT


TOW OF JOHNSTON
100 IRONS A NUE—JOHNSTON, RI 02919


TEL: (40 1 ) 23 4000 FAX: (401) 281--41 8 1


0 H M. POLJ SE NA, MAYOR


July 19, 2010


Anna Krasko
EPA-New England
5 Post Office Square, Suite 100
Mail Code OSRR07-1
Boston, MA 02109-3912


Re:	 Ccntredale Manor Superfund S


Dear Ms. Krasko;


North Providence, Rhode.Lsland


de comment on the above referenced super
e Manor Restoration Project Summary


ended the June 15, 2010 open house to disc


We are appreciative of the EPA's effo s to restore the river to a fishableswimmabl
and to improve the river and shoreline Johnston for passive and active restoration
flood storage. The Woonasquatucket bikp path has reopened a portion of the river ba
project area to public use. We wish to continue public access to the river as it been
attractive amenity.


The ToWn of Johnston is pleased to p
We have reviewed the May 2010
Lorraine Caruso, PE, Town Engineer,
project.


d project.
Ms.
s the EPA


orxlition
tat, and


in the
an


We have reviewed the options wider ideration:


L Take no action;
2. Monitor natural recovery;
3. Capping sediment and soil in pace with an isolation cap or a thin cover to a anee


natural recovery;
4. Excavate and dispose of impact7d sediment and soil using the following dig sal


approaches:
a. Consolidate and cap c ntarninntion within river along the riverbank;
b. Consolidate and cap c ntamination in upland area next to river;
c. Ship contamination o - ite to permitted facility; and
d. Thermal treatment of dotatninntcd sediment using a temporary fad


5. A combination of options 3 and 4.


I am reiterating Mayor Polisena's prior osition in adamant opposition to disposal o
contaminated sediment within the Tow s 7 imits. This would apply to options 4a an I b as well
as 5. For too long the Town of Johnstc n has borne a disproportionate burden in the 	 osal of
solid and lumrdous waste within the ste e. Although the Town is not in a position	 articipate
in a joint project, if there is a way to mittgate upland disposal (outside the 100-year ad zone),
with construction of a public access/pal between the disposal site and the river, we ay be open
to discussion.


We are, however, concerned about thel g term maintenance of consolidation and ping,
especially for disposal within the river ug the bank but also for upland disposal a icfl. Any







Sir rely,


ms. Krakow Page 2 uly 19, 2010


strategy that essentially reduces the flow storage capacity of the riverway could adv , sely affect
property owners and municipal operations such as the Johnston Department of Publi , orks
which is located directly adjacent to thq fiver above the Lyman Dam. We are also ea caned
about any strategy which would chann dlize the river, thereby removing habitat and i .reasing
water velocity and scour potential.


We note that remediation of the Woon,_s luatucket River is concurrent with the To • f Johnston
Comprehensive Community Plan:


GOAL NC-6: Preserve and protect Ulf Town's wetland systems in harmony wi
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State laws
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GOAL RC-8: Work with the vario
Watershed ...to


using the participation and prssiessionai expertise and resources of repres
the Woonasquatucket Reservoir Watershed ...,


We support the Woonasquatuc t River Watershed Council's vigilance for
and appreciate the efforts of th own of North Providence in this regard.
looking to a positive outcome
this waterway not just for nuttf


We look forward to continuing our posit ye relationship with the EPA and the Woof
River Watershed Council on this projet Please feel free to contact me or Lorrain
Town Engineer, with any questions,
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Superfund Records Center 
SITE: Gervh-g<lr.^P 
BREAK: A y ( 
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M E E T I N G N O T E S 


April 8, 2009 SDMS DociD 
Battelle Team Deirdre Dahlen and Mark Otten met with Jim Baccala at the plant of: 
Baccala Concrete Corporation 
100 Armento Street 
Johnston, RI 02919 
401-231-8300 Ext 4 


A site meeting was held on April 8, 2009 between Baccala Concrete Corporation (Baccala) and Battelle 
to discuss the potential of locating a confined disposal facility (CDF) on the property. Baccala owns the 
property under the name of Lucy Corporation, including Lot 261 (5.7 acres), Lot 188 (8.8 acres), and Lot 
189, Lot 190, Lot 192,'and the single family dwelling located on Lot 227. Baccala is also renting Lot 
187, which is vacant and located east of the utility right-of-way (ROW) in Lot 184. The utility ROW 
(National Grid Company, formerly Narragansett Electric Company) contains overhead power lines and a 
24-inch diameter buried sewer line. 


Site Description 
The concrete plant is located on the boundary between Lot 261 and Lot 188 (Figure 1). The west side of 
the property (Lot 188) is used to stockpile sand and gravel. A stream and associated wetlands are located 
in the far westem portion of Lot 188. The area used by the concrete plant operations roughly follows the 
200 foot setback from the stream. 


There are two silos on the north side of the plant, and concrete trucks are loaded on the east side of the 
plant (Lot 261). The plant offices and truck scale are on the south side of Lot 261 and the concrete trucks 
exit the plant through the gate between the scale and office building. 


The area around the office and truck scale is fairly level. The elevation of the stockpile area west of the 
concrete plant is higher (approximate elevation =110 feet [ft]) and the elevation of the truck loading area 
east of the plant is lower (approximate elevation = 100 ft). It was observed that when the concrete trucks 
are in the loading area, the top of the truck is below the ground elevation around the office area. 


The sand and gravel facility is located in the eastem portion of Lot 261, with the stockpile area located 
north of the office building. Materials are delivered by truck and then processed for use in the concrete 
plant. Processing includes crushing over-size rock, screening, and washing with water. The wash-water 
and fine-grained materials are discharged into one of the two ponds located in the north-central area of 
Lot 261 and on Lots 189 and 190. The wash-water infiltrates into the ground within the ponds and any 
over-flow is directed into rock-filled infiltration areas. There is no discharge of pond wash-water from 
the site. The fine-grained materials that settle in the ponds are periodically dredged and sold for fill 
material. The ponds (approximate surface elevation = 90 ft) are estimated to be 10 to 15 ft deep. 


The elevation in the sand and gravel area is much higher than the ground around the office. Trucks drive 
up a steep gravel-surface ramp north of the office and dump materials into the stockpile. The ground 
surface at the top of the stockpile area is about the same elevation as the top of a power line that is 
connected to the overhead, power lines in Lot 184. 


During plant operations, concrete trucks leave the site on the south side of Lot 261, east of the truck-scale, 
onto Cadoma Street, travel one block and turn right to go up the hill on Armento Street. Traffic enters the 
site on the south side of Lot 261, west of the truck-scale, via Trieste Street. There is no access to the 
concrete plant or sand and gravel facility through any other public streets. There is no access to the north 
side of Lots 189 or 190, as the streets east of Lots 192 and 191 dead-end before reaching the plant area. 


462873 
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Railroad Avenue is a public access road located north of the auto scrap yard (Lot 202), but the road dead
ends into the scrap yard. 


According to Mr. Baccala, the auto scrap yards located to the north and south of the concrete plant site are 
considered "brownfields". A former chemical manufacturing facility was located to the south, which he 
called Colonial Chemical, which manufactured paint thinner material. A tire dump was located to the 
north and has since been cleaned up. 


Figure 1. Aerial Photograph of the Concrete Plant (Lots 261,188,189,190, and 192) and Adjacent 
Properties (Property lines are represented by red lines and lot numbers are identified within each lot.) 


Potential Confined Disposal Facility 
Mr. Otten explained how a CDF could be constructed and operated on the property. Provided that the 
excavation and on-site disposal altemative is selected, utilization of this property - should it become 
available - would provide sufficient space to construct the processing area and CDF. It would also 
provide good access to Lyman Mill Pond, which would facilitate the transportation of contaminated 
material between the removal area and the processing and disposal area. 


A CDF could be constructed using property from Lots 261, 192, and 188. The capacity of the CDF 
would vary depending upon the fill height, where the fill height is the thickness of contaminated sediment 
moved into the CDF. The total height of the CDF would include the fill height plus approximately 4.5 ft 
to accommodate a leachate collection system (1 ft) and a RCRA cap (3.5 ft). It is estimated that a CDF 
constructed on Lots 261, 192, and 188 could contain between 100,000 to 130,000 cubic yards of 
contaminated sediment material (based on fill height ranging from approximately 10 ft to 15 ft and total 
CDF height of approximately 14.5 to 19.5 ft). 







Additional evaluations would need to be performed to verify site design parameters (e.g., property 
ownership, site conditions such as topography and foundation conditions, and town zoning restrictions) in 
the event that this property becomes available and the upland CDF disposal option is selected as a 
component of the preferred remedy. 
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United States Court of Appeals, 


Tenth Circuit. 
UNITED STATES of America, Plaintiff, 


v. 
Royal N. HARDAGE, et al., Defendants, 


HARDAGE STEERING COMMITTEE, et al., De-
fendants and Third-Party Plaintiffs/Appellees, 


v. 
William C. WHITEHEAD, Third-Party Defen-


dant/Appellant, 
and 


Ilene Whitehead, Additional Third-Party Defendant, 
United States of America, acting through the Farmers 


Home Administration, Additional Third-Party De-
fendant/Appellee. 


 
No. 94-6192. 
June 21, 1995. 


 
Government brought action under Comprehen-


sive Environmental Response, Compensation and 
Liability Act (CERCLA) to compel implementation 
of remedial cleanup plan, and defendants asserted 
third-party complaint against landowner, seeking to 
take interest in landowner's property in order to sat-
isfy court-approved remedial plan. The United States 
District Court for the Western District of Oklahoma, 
Lee R. West, J., compelled condemnation of land-
owner's property, and landowner appealed. The Court 
of Appeals, John P. Moore, Circuit Judge, held that: 
(1) district court improperly utilized All Writs Act 
(AWA) to compel condemnation of landowner's 
property, and (2) district court improperly cut off 
landowner's right to demand jury trial as provided in 
rule of civil procedure addressing condemnation pro-
ceedings. 
 


Reversed and remanded. 
 


West Headnotes 
 
[1] Eminent Domain 148 315 
 
148 Eminent Domain 
      148IV Remedies of Owners of Property; Inverse 
Condemnation 


            148k315 k. Appeal and Error. Most Cited 
Cases  
 


Whether district court properly concluded that it 
had jurisdiction under All Writs Act to allow con-
demnation of property was question of law which 
Court of Appeals reviewed de novo. 28 U.S.C.A. § 
1651(a). 
 
[2] Federal Courts 170B 5 
 
170B Federal Courts 
      170BI Jurisdiction and Powers in General 
            170BI(A) In General 
                170Bk3 Jurisdiction in General; Nature and 
Source 
                      170Bk5 k. Limited Jurisdiction; De-
pendent on Constitution or Statutes. Most Cited 
Cases  
 


Federal courts have limited jurisdiction and are 
not omnipotent, but draw their jurisdiction from 
powers specifically granted by Congress and Consti-
tution and, thus, with exception of certain powers 
which truly fit rubric of “ inherent power,”  such as 
powers to determine their own jurisdiction and man-
age their own pockets, federal courts cannot act in 
absence of statutory authority. U.S.C.A. Const. Art. 
3, § 2, cl. 1. 
 
[3] Eminent Domain 148 269 
 
148 Eminent Domain 
      148IV Remedies of Owners of Property; Inverse 
Condemnation 
            148k269 k. Compelling Proceedings to As-
sess Compensation. Most Cited Cases  
 


District court improperly utilized All Writs Act 
(AWA) to compel condemnation of land adjacent to 
CERCLA clean-up site based on landowner's alleged 
frustration of district court's institutional controls 
order by not accepting final offer for land; nothing 
within AWA suggested that it vested district court 
with jurisdiction to condemn private property and, 
even assuming applicability of AWA, district court 
failed to make requisite finding that landowner was 
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frustrating implementation of institutional control 
boundary order, but rather, “ frustration”  of order was 
simply product of inability of either side to agree 
upon fair price for land. 28 U.S.C.A. § 1651(a); 
Comprehensive Environmental Response, Compen-
sation, and Liability Act of 1980, § 101 et seq., 42 
U.S.C.A. § 9601 et seq. 
 
[4] Eminent Domain 148 269 
 
148 Eminent Domain 
      148IV Remedies of Owners of Property; Inverse 
Condemnation 
            148k269 k. Compelling Proceedings to As-
sess Compensation. Most Cited Cases  
 
Federal Courts 170B 10.1 
 
170B Federal Courts 
      170BI Jurisdiction and Powers in General 
            170BI(A) In General 
                170Bk10 Issuance of Writs 
                      170Bk10.1 k. In General. Most Cited 
Cases  
 


Absent additional evidence, party who simply 
holds out for what he considers to be fair price for 
property of which court has ordered acquisition has 
not engaged in “ frustration”  of court order within 
meaning of All Writs Act (AWA), but, rather, until 
that party can be shown to have intentionally refused 
to bargain in good faith or intentionally balked to 
prevent accomplishment of underlying order, both 
parties must bear some responsibility for their negoti-
ating failure; unfruitful arms-length bargaining does 
not equate with “ frustration”  within meaning of All 
Writs Act. 28 U.S.C.A. § 1651(a). 
 
[5] Eminent Domain 148 191(1) 
 
148 Eminent Domain 
      148III Proceedings to Take Property and Assess 
Compensation 
            148k189 Pleading 
                148k191 Petition or Complaint 
                      148k191(1) k. In General. Most Cited 
Cases  
 


Condemnation proceeding set forth by rule of 
civil procedure was not properly invoked by CER-


CLA defendant acting under court's directive, pursu-
ant to All Writs Act (AWA), as third-party complaint 
filed by defendant did not name property as required 
by rule, did not set forth authority for taking or use 
for which property was to be taken, or otherwise con-
tain provisions required by rule. 28 U.S.C.A. § 
1651(a); Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980, § 101 et 
seq., 42 U.S.C.A. § 9601 et seq.; Fed.Rules 
Civ.Proc.Rule 71A(c)(1, 2), 28 U.S.C.A. 
 
[6] Eminent Domain 148 269 
 
148 Eminent Domain 
      148IV Remedies of Owners of Property; Inverse 
Condemnation 
            148k269 k. Compelling Proceedings to As-
sess Compensation. Most Cited Cases  
 


District court, in employing All Writs Act 
(AWA) to compel condemnation of land adjacent to 
CERCLA clean-up site following landowner's refusal 
to accept final offer for property, improperly cut off 
landowner's right to demand jury trial as provided in 
rule of civil procedure addressing condemnation pro-
ceedings; record indicated that district court effec-
tively cut off right to make jury demand even before 
court concluded that it had subject matter jurisdiction 
challenged in landowner's motion to dismiss. 28 
U.S.C.A. § 1651(a); Comprehensive Environmental 
Response, Compensation, and Liability Act of 1980, 
§ 101 et seq., 42 U.S.C.A. § 9601 et seq.; Fed.Rules 
Civ.Proc.Rule 71A(h), 28 U.S.C.A. 
 
[7] Jury 230 19(11) 
 
230 Jury 
      230II Right to Trial by Jury 
            230k19 Civil Proceedings Other Than Ac-
tions; Special Proceedings 
                230k19(11) k. Eminent Domain. Most 
Cited Cases  
 


Any party to condemnation proceeding is ordi-
narily entitled to jury trial to fix value of property 
taken where demand is made as provided in rule of 
civil procedure; such jury trial is matter of right. 
Fed.Rules Civ.Proc.Rule 71A(h), 28 U.S.C.A. 
 
[8] Constitutional Law 92 4077 
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92 Constitutional Law 
      92XXVII Due Process 
            92XXVII(G) Particular Issues and Applica-
tions 
                92XXVII(G)3 Property in General 
                      92k4075 Eminent Domain 
                          92k4077 k. Proceedings. Most Cited 
Cases  
     (Formerly 92k281) 
 
 Eminent Domain 148 269 
 
148 Eminent Domain 
      148IV Remedies of Owners of Property; Inverse 
Condemnation 
            148k269 k. Compelling Proceedings to As-
sess Compensation. Most Cited Cases  
 


Oklahoma law, particularly portion permitting 
private condemnation of property for “sanitation”  
purposes, was inapplicable in CERCLA litigation in 
which district court sought to compel condemnation 
of land adjacent to CERCLA clean-up site due to 
landowner's alleged frustration of district court's in-
stitutional controls order by not accepting final offer 
for property; if district court had to divest land-
owner's interest in property, in part or in whole, court 
had to do so within panoply of due process rights 
vested in landowner by Fifth Amendment. U.S.C.A. 
Const.Amend. 5; Comprehensive Environmental Re-
sponse, Compensation, and Liability Act of 1980, § 
101 et seq., 42 U.S.C.A. § 9601 et seq.; 27 
Okl.St.Ann. § 6. 
 
[9] Eminent Domain 148 269 
 
148 Eminent Domain 
      148IV Remedies of Owners of Property; Inverse 
Condemnation 
            148k269 k. Compelling Proceedings to As-
sess Compensation. Most Cited Cases  
 
Eminent Domain 148 284 
 
148 Eminent Domain 
      148IV Remedies of Owners of Property; Inverse 
Condemnation 
            148k284 k. Persons Entitled to Sue. Most 
Cited Cases  


 
Jury 230 19(11) 
 
230 Jury 
      230II Right to Trial by Jury 
            230k19 Civil Proceedings Other Than Ac-
tions; Special Proceedings 
                230k19(11) k. Eminent Domain. Most 
Cited Cases  
 


Although landowner could not stymie obvious 
benefits to public health and environment that would 
result from cleanup of CERCLA site, district court 
could condemn landowner's interest in property only 
when right of eminent domain was invoked by party 
with power to do so, after which court could properly 
exercise its jurisdiction under rule of civil procedure 
addressing condemnation proceedings with all that 
rule entailed, including right to jury trial if requested. 
U.S.C.A. Const.Amend. 5; Comprehensive Environ-
mental Response, Compensation, and Liability Act of 
1980, § 101 et seq., 42 U.S.C.A. § 9601 et seq.; 
Fed.Rules Civ.Proc.Rule 71A, 28 U.S.C.A. 
 
*571 Robert L. Roark, (Kenneth N. McKinney and 
John S. Gardner, with him on the briefs), McKinney, 
Stringer & Webster, P.C., Oklahoma City, OK, for 
defendants and third-party plaintiffs/appellees. 
 
Charles W. Gaunce, Norman, OK, for third-party 
defendant/appellant. 
 
Robert A. Bradford, Asst. U.S. Atty., (Vicki Miles-
LaGrange, U.S. Atty., and Steven K. Mullins, Asst. 
U.S. Atty., with him on the briefs), Oklahoma City, 
OK, for additional third-party defendant/appellee. 
 
Before MOORE, BRIGHT,FN* and BALDOCK, Cir-
cuit Judges. 
 


FN* Honorable Myron H. Bright, Senior 
Circuit Judge for the United States Court of 
Appeals for the Eighth Circuit, sitting by 
designation. 


 
JOHN P. MOORE, Circuit Judge. 


This case raises the question of whether the dis-
trict court may employ the All Writs Act (AWA) to 
compel the condemnation of land adjacent to a Com-
prehensive Environmental Response, Compensation 
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and Liability Act (CERCLA) cleanup site because the 
landowner was allegedly frustrating the district 
court's institutional controls order by not accepting 
the final offer for his property. Because we conclude 
utilization of the AWA in this case was not appropri-
ate, we reverse the district court's judgment and re-
mand this matter for further proceedings. 
 


This saga began in 1986 when the United States 
filed suit seeking an injunction under Section 106 of 
CERCLA, 42 U.S.C. § 9606. The government sought 
to compel the implementation of a remedial cleanup 
plan at the Hardage Superfund site located near 
Criner, Oklahoma. The parties ordered to clean up 
the site are collectively known as the Hardage Steer-
ing Committee (HSC or “ the committee” ) and are the 
third-party plaintiffs in this case. 
 


On August 9, 1990, the district court granted in-
junctive relief to the United States and ordered the 
HSC to implement a court approved remedial plan. 
As part of the plan, the court ordered: 
 


The Defendants shall be, and hereby are, OR-
DERED to acquire those properties near the Hardage 
site necessary to the Remedy by negotiated purchase 
of the property tracts or easement interests therein for 
the Remedy. If the easement and property interests 
cannot be acquired through negotiated agreement 
within ninety (90) days from the date of this Judg-
ment and Order, the Defendants shall apply to the 
Court for such relief as is necessary. 
 


Mr. Whitehead owned property outside of, but 
adjacent to, the Hardage site falling within this order. 
In its Supplemental Judgment and Order of May 2, 
1991, the district court included this property within 
an area defined as an institutional control boundary. 
 


Mr. Whitehead and the HSC entered into nego-
tiations in an effort to reach the accord required by 
the court's original order directing acquisition of 
property or easements to effect a remedy. Only 40 
acres of Mr. Whitehead's 280-acre dairy farm were 
within the area necessary for the remedial plan. HSC 
sought to purchase these 40 acres, while Mr. White-
head wanted to sell his entire dairy farm as a going 
concern. The parties could not agree on a price for 
the Whitehead property and negotiations broke down, 
leaving the Whitehead property as the only tract 
within the institutional control boundary not acquired 


by HSC. 
 


As a consequence of this failure, HSC petitioned 
the court to add Mr. Whitehead and all those claim-
ing an interest in his property as third-party defen-
dants. The district court granted this request, and 
HSC filed a third-party complaint against Mr. White-
head. The third-party complaint sought the imposi-
tion on Mr. Whitehead's property of the restrictive 
covenants described in the court's Supplemental 
Judgment and Order, subject to just compensation for 
the admitted taking. The complaint cited ancillary 
jurisdiction arising from CERCLA and the All Writs 
Act, 28 U.S.C. § 1651(a), as the basis for subject 
matter jurisdiction. In the second claim for relief, 
HSC asserted under Oklahoma law, Okla.Stat.Ann. 
tit. 27, § 6 (West 1995), it had *572 a private right of 
eminent domain to seek condemnation of the White-
head property for a “sanitary purpose.”  HSC prayed 
for an order directing the Whiteheads to show cause 
why restrictive covenants should not be entered 
against their property; condemnation of that property 
“ for use by the HSC parties ... for implementation of 
the remedy;”  determination of “ just compensation for 
the taking;”  and an award of title in fee simple to a 
trustee for HSC. 
 


The Whiteheads moved to dismiss the complaint 
on Fed.R.Civ.P. 12(b)(6) grounds. Before deciding 
that motion, the district court granted the order to 
show cause prayed for by HSC, and a hearing was 
held during which the district court explored with 
counsel its jurisdiction and the procedures it should 
employ. 
 


No testimony was taken during this informal 
hearing, but counsel for both sides amply explored 
their positions. Counsel for the Whiteheads stated 
initially HSC was not entitled to relief under CER-
CLA because the Whiteheads were not a party to the 
original case and had nothing to do with the cleanup 
site. He claimed, moreover, HSC had not been nego-
tiating in good faith. This claim was denied by HSC's 
counsel who stated the committee had made several 
offers for the 40 acres but had not agreed to purchase 
the entire farm as demanded by the Whiteheads. He 
paraphrased the Whiteheads bargaining posture as: 
“You have got to buy our entire farm and not just the 
land and the improvements; we want you to buy it as 
a going concern.”  He added, “Their demands have 
been, in a word, outrageous in terms of appraised 
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value. They have been more than six times the ap-
praised value of the property.”  Later counsel admit-
ted, “Let me make clear that we are not adverse by 
any means to talking to the Whiteheads about pur-
chasing their [entire] farm.”  He noted, however, the 
amount the Whiteheads wanted was “so far away 
from reality that we have reached an impasse.”  
 


HSC's counsel advised the court the parties had 
been negotiating for two years, and the last offer the 
Whiteheads had made was about five months prior to 
the hearing. He contended, “we have come back to 
the Court because we don't know what else to do.”  
Counsel outlined the progress made with acquiring 
all the other property involved in the institutional 
controls order and advised HSC needed imposition of 
the restrictive covenants on the Whitehead property 
to allow fencing of the site boundary line as the first 
step in implementing the Superfund remedial cleanup 
plan. 
 


The court then turned to counsel for the White-
heads and asked: 
 


If I don't permit them to restrict [the Whitehead 
property] as it should be ... can the policy and ... pro-
visions of CIRCLA [sic] and so forth be carried out? 
Wouldn't that completely frustrate it unless they pay 
whatever your clients ask them for it? Are you saying 
that the Court is powerless to restrict the land? If not, 
how would I go about restricting it other than this 
way? 
 


Interestingly, counsel responded, “ [W]ell, cer-
tainly you could always order the EPA to engage in 
condemnation proceedings.”  When asked by the 
court, “ [i]sn't that what they are doing here?” , coun-
sel responded that “ [t]hese people are not the EPA.”  
 


The Whiteheads' counsel asserted the taking of a 
portion of his clients' property would destroy the 
value of the entire property. The court noted, how-
ever, condemnation would allow for consideration of 
that concern, and the factfinder would be able to take 
into consideration the effect condemnation had on the 
value of the remaining property or business. That 
issue led the court to inquire whether a jury could be 
employed. 
 


Counsel for the government replied that con-
demnation “ is a Commission matter under federal 


law.”  That remark led the court and counsel into a 
general discussion of the jurisdictional basis upon 
which they were proceeding, and HSC's counsel 
stated, 
 


I believe you will find that Rule 71(a) [sic], Fed-
eral Rules of Civil Procedure, deals with condemna-
tion, and sets forth the procedure for condemnation, 
and has a provision that says to the extent that state 
law allows a jury trial, then state law shall be fol-
lowed. 
 


*573 (emphasis added).FN1 After the court, re-
calling its own experience, noted it had not conducted 
“a single jury trial condemnation,”  counsel for the 
government added, “No, it [a jury trial] is not a right 
under federal law.”  FN2 
 


FN1. This is an unfortunate misstatement of 
Fed.R.Civ.P. 71A(h), as we shall later dis-
cuss. 


 
FN2. This statement was also misleading. 


 
At this juncture, counsel for the government 


clarified HSC was not “standing in the shoes of 
EPA.”  He noted the court's prior order: 
 


specifically says that the rights of the EPA to 
condemn land are not given to the private citizens in 
this case. So if there is a jurisdictional right in this 
case to condemn the Whiteheads' farm, it flows from 
your inherent powers under Superfund law or under 
your inherent powers as a federal judge. It doesn't 
flow through the EPA and the United States' con-
demnation powers. 
 


After additional discussion, counsel for HSC 
suggested “we proceed under your inherent powers to 
do the condemnation.”  
 


Obviously troubled by the extent of condemna-
tion damages, the court pressed counsel on the issue 
of whether damages should include not only “ the 
value of the land taken but the impact of that taken on 
the remaining tract or perhaps the ongoing business.”  
Counsel for HSC responded, “under the state con-
demnation procedure ... the Commissioners [could] 
take into account what the impact of removing the 
forty acres is on the property that they are left with.”  
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When further pressed whether that value would in-
clude “ impact on ongoing businesses,”  HSC's counsel 
seemed to agree it would. 
 


For the balance of the hearing, no further men-
tion of a right to a jury trial on the issue of value was 
discussed, and counsel for the Whiteheads was not 
specifically given an opportunity to demand such a 
trial. It does appear from the record, however, before 
even deciding whether it had subject matter jurisdic-
tion, the court had concluded the Whiteheads did not 
have a right to a jury determination of the value of 
their property. 
 


After the conclusion of this hearing, the court en-
tered a formal order denying the Whiteheads' motion 
to dismiss.FN3 Citing United States v. New York Tel. 
Co., 434 U.S. 159, 172, 98 S.Ct. 364, 372, 54 
L.Ed.2d 376 (1977), the court stated it was “empow-
ered under the All Writs Act to issue those orders 
analogous to common-law writs that compel the as-
sistance of the Whiteheads that is required to imple-
ment the court-approved remedy. Accordingly, the 
Court finds dismissal of this claim for relief is not 
warranted.”  Because of this finding, the district court 
held it was not necessary to rule on the alternative 
bases of jurisdiction asserted by HSC. The court fur-
ther found “Rule 71A, F.R.Civ.P., should govern in 
this case.”  Thus, the court directed the parties to 
commence upon a specific procedure for the ap-
pointment of three commissioners and the formula-
tion of the instructions to be submitted to them. No 
consideration was given to whether a jury trial should 
be employed. The court also imposed the restrictive 
covenants, and ordered the 40 acres be fenced as re-
quested by HSC. 
 


FN3. The Whiteheads attempted to appeal 
this denial, but in a sua sponte unpublished 
Order and Judgment we held we lacked ju-
risdiction because the district court's order 
was not a final judgment. United States v. 
Hardage, 996 F.2d 312, No. 93-6099, 1993 
WL 207380, (10th Cir.1993) (per curiam). 


 
In accordance with the procedures outlined in its 


order, the court appointed three property appraisers 
as commissioners to determine the value of the 
Whitehead property. After considering instructions 
tendered by the parties,FN4 the court settled upon in-
structions that were silent upon the effect the taking 


of the 40-acre tract would have on the going concern 
of the Whitehead dairy enterprise. The commission-
ers were instructed to determine the fair market value 
of the entire *574 tract of land and the fair market 
value of the tract not taken. They were then in-
structed to “deduct what you find to be the value of 
the remainder of the land ... from the amount you find 
to be the value of the whole tract.... The difference 
between these amounts will be the amount of just 
compensation Whitehead should be awarded.”  Thus, 
despite the court's previously expressed concern for 
the value of the dairy enterprise following the taking 
of the 40 acres and the factfinders' ability to consider 
that value in setting condemnation damages, the court 
finally instructed the commissioners to only deter-
mine the value of the land itself. No instruction was 
given that would have allowed the commissioners to 
take into consideration the potential economic effect 
the loss of the 40 acres would have on the going con-
cern value of the Whitehead dairy business or 
whether any such loss would be condemnation dam-
ages. No explanation for that change in approach 
appears in the record. 
 


FN4. Only those offered by the Whiteheads 
are in the record. They are predicated upon 
this court's assumption made in the previous 
Order and Judgment dismissing the appeal 
that the injunction was to be temporary. 
Hence, the Whiteheads proposed the com-
missioners determine value based upon 
“yearly fair market rental value”  of their en-
tire going concern. Their tendered instruc-
tions were denied by the court. 


 
The commissioners visited the property and con-


ducted an extensive formal hearing, ultimately con-
cluding just compensation for the taking, including 
severance damages, was $60,000.00. The district 
court adopted the commissioners' findings, and this 
appeal ensued. 
 


[1] The first issue we must consider is whether 
the district court properly concluded it had jurisdic-
tion under the All Writs Act to allow HSC to con-
demn the Whitehead property. We review the ques-
tion de novo as it is a question of law. Goichman v. 
City of Aspen, 859 F.2d 1466, 1467 (10th Cir.1988). 
 


At the outset, we are cognizant of the dilemma 
faced by the district court. Only one parcel of prop-
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erty remained to satisfy the institutional controls 
boundary order, and the parties appeared unable to 
settle upon a price that would allow a negotiated 
transfer of that property. Moreover, HSC's appeal to 
the court for assistance was in keeping with the 
court's original order establishing the scheme for ne-
gotiated acquisition of the necessary property. More 
importantly, the district court properly perceived the 
institutional controls order was not going to be satis-
fied without assistance from the court. Thus, we 
agree with the district court that it had to fashion a 
remedy. 
 


[2] Yet, like vultures circling carrion, an omi-
nous presence exists which presents an impediment 
to an easy solution. Federal courts have limited juris-
diction, Insurance Corp. of Ireland, Ltd. v. Compag-
nie des Bauxites de Guinee, 456 U.S. 694, 701, 102 
S.Ct. 2099, 2103-04, 72 L.Ed.2d 492 (1982), and 
they are not omnipotent. They draw their jurisdiction 
from the powers specifically granted by Congress, id. 
at 701-02, 102 S.Ct. at 2103-04, and the Constitution, 
Article III, Section 2, Clause 1. See also Kokkonen v. 
Guardian Life Ins. Co. of Am., 511 U.S. 375, ----, 114 
S.Ct. 1673, 1675, 128 L.Ed.2d 391 (1994); Willy v. 
Coastal Corp., 503 U.S. 131, 112 S.Ct. 1076, 117 
L.Ed.2d 280 (1992). Thus, with the exception of cer-
tain powers which truly fit the rubric of “ inherent 
power,”  such as the powers to determine their own 
jurisdiction and to manage their own dockets, Link v. 
Wabash R.R. Co., 370 U.S. 626, 630-31, 82 S.Ct. 
1386, 1388-89, 8 L.Ed.2d 734 (1962), federal courts 
cannot act in the absence of statutory authority. 
 


[3] Recognizing this limitation, but trying to cut 
the gordian knot created by the parties' inability to 
bring their negotiations to closure, at HSC's urging, 
the district court seized upon the All Writs Act for a 
solution. While we understand the factors that led to 
this decision, we disagree with the court's choice of a 
remedy. 
 


Unfortunately, there is an extreme dearth of case 
law interpreting the substantive parameters of the All 
Writs Act. The broadest application of the Act ap-
pears to be in New York Tel. where the Court upheld 
the district court's authority to order New York Tele-
phone Co. to assist the FBI in installing pen registers 
on two telephone lines to facilitate the Bureau's sur-
veillance of an illegal gambling operation. As part of 
the order, the telephone company was required to 


provide access for up to twenty days to several of its 
phone lines and to offer technical assistance. The FBI 
was required to compensate the company for its ef-
forts. The Supreme Court held the district court had 
the authority under the AWA to issue its order after 
having *575 jurisdiction under Fed.R.Crim.P. 41(b). 
434 U.S. at 168-78, 98 S.Ct. at 370-75. The principal 
distinction between this case and New York Tel., 
however, is that the action in the latter did not in-
volve a permanent divestiture of an interest in prop-
erty. Indeed, the FBI's actions were only a partial, 
temporary taking by physical occupation of the Com-
pany's phone lines. See generally First English Evan-
gelical Lutheran Church of Glendale v. Los Angeles 
County, 482 U.S. 304, 107 S.Ct. 2378, 96 L.Ed.2d 
250 (1987); Loretto v. Teleprompter Manhattan 
CATV Corp., 458 U.S. 419, 102 S.Ct. 3164, 73 
L.Ed.2d 868 (1982). However, the Court did not im-
ply the authority to require such a temporary occupa-
tion of the premises of another could be transformed 
into a full-blown eminent domain proceeding. 
 


The other cases cited by the parties and the Court 
in New York Tel. do not extend the application of the 
AWA as far. See, e.g., Plum Creek Lumber Co. v. 
Hutton, 608 F.2d 1283 (9th Cir.1979) (court upheld 
district court's refusal to enjoin employer's policy 
prohibiting its employees from wearing OSHA air 
quality and noise level testing devices under the 
AWA when no statutory or regulatory authority ex-
isted requiring the devices); Board of Educ. v. York, 
429 F.2d 66 (10th Cir.1970) (court upheld district 
court's injunction and contempt citation under the 
AWA requiring parents to send their son to a new 
school based on the redrawn district boundaries 
drafted pursuant to a desegregation order), cert. de-
nied, 401 U.S. 954, 91 S.Ct. 968, 28 L.Ed.2d 237 
(1971); Commercial Sec. Bank v. Walker Bank & 
Trust Co., 456 F.2d 1352 (10th Cir.1972) (court re-
versed district court's conclusion AWA supplied in-
dependent jurisdiction to enjoin the United States 
from conducting a foreclosure sale); United States v. 
Field, 193 F.2d 92 (2d Cir.) (court upheld district 
court's order under the AWA requiring several trus-
tees of the Bail Fund of the Civil Rights Congress of 
New York to turn over some of their records and cit-
ing them for contempt when they refused. The Fund 
provided bail for several officers of the Communist 
Party prosecuted under the Smith Act who subse-
quently jumped bail), cert. denied, 342 U.S. 894, 72 
S.Ct. 202, 96 L.Ed. 670 (1951). 
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[4] Finally, nothing within the AWA itself sug-


gests it vests the district court with jurisdiction to 
condemn private property. Thus, we believe the court 
erred in equating the power to work a divestiture of 
an interest in property with a writ to command the 
performance of a temporary service. Moreover, as the 
Court noted in New York Tel., 434 U.S. at 174, 98 
S.Ct. at 373: 
 


The power conferred by the Act extends, under 
appropriate circumstances, to persons who, though 
not parties to the original action or engaged in 
wrongdoing, are in a position to frustrate the imple-
mentation of a court order or the proper administra-
tion of justice, Mississippi Valley Barge Line Co. v. 
United States, 273 F.Supp. 1, 6 (E.D.Mo.1967), 
summarily aff'd, 389 U.S. 579, 88 S.Ct. 692, 19 
L.Ed.2d 779 (1968); Board of Education v. York, 429 
F.2d 66 (CA 10 1970), cert. denied, 401 U.S. 954, 91 
S.Ct. 968, 28 L.Ed.2d 237 (1971), and encompasses 
even those who have not taken any affirmative action 
to hinder justice. United States v. McHie, 196 F. 586 
(N.D.Ill.1912); United States v. Field, 193 F.2d 92, 
95-96 (CA 2), cert. denied, 342 U.S. 894, 72 S.Ct. 
202, 96 L.Ed. 670 (1951). 
 


Assuming the Act applied here, the district court 
was required to make a finding the Whiteheads were 
“ frustrating”  the implementation of the institutional 
control boundary order. No such finding was made. 
Indeed, under the facts presented to the court, the 
“ frustration”  of its prior order was simply the product 
of the inability of either side to agree upon a fair 
price for the Whiteheads' property. Absent additional 
evidence, we are not prepared to state a party who 
simply holds out for what he considers a fair price 
has committed the functional equivalent of frustrating 
the court. Such a holding could result in untold mis-
chief. Until the party seeking relief from the court 
can prove the opposing party is intentionally refusing 
to bargain in good faith or intentionally balking to 
prevent the accomplishment of an underlying court 
order, both parties must bear some responsibility for 
their negotiating *576 failure. We are simply unwill-
ing to accept the notion that unfruitful arms-length 
bargaining equates with “ frustration”  as the word is 
applied to the All Writs Act. 
 


Thus, while the district court's resort to the AWA 
is understandable, we think its use was improper. 


Particularly because it led to a procedure which did 
not permit the due process rights to which the White-
heads were entitled. 
 


[5][6] Embarking from the mooring of the All 
Writs Act, the court set a course ostensibly fixed by 
the principles of Fed.R.Civ.P. 71A. Yet, that proce-
dure was not properly invoked by the committee. The 
third-party complaint it filed did not comply with the 
rule because it did not name the property as required 
by Rule 71A(c)(1); it did not set forth the authority 
for the taking or the use for which the property is to 
be taken, nor did it otherwise contain the provisions 
required by Rule 71A(c)(2). Finally, and most impor-
tantly, the court cut off the right of the Whiteheads to 
demand a jury trial as provided in Rule 71A(h). 
 


[7] Unfortunately, both counsel for the govern-
ment and HSC led the district court astray in this re-
spect. Their statements to the contrary notwithstand-
ing, the right to a jury trial is provided in condemna-
tion proceedings under Rule 71A. Nothing contained 
in the rule states, as suggested by HSC's counsel, the 
procedure provided in state law shall govern with 
respect to the right to a jury. Nor does the rule state 
federal condemnation is always a “commission pro-
ceeding”  as noted by counsel for the government. 
Indeed, the rule explicitly provides for a jury upon 
demand unless federal law governing the case creates 
another “ tribunal”  for that purpose. Atlantic Seaboard 
Corp. v. Van Sterkenburg, 318 F.2d 455, 459 (4th 
Cir.1963). Any party to a condemnation proceeding 
is ordinarily entitled to a jury trial to fix the value of 
the property taken where demand is made as pro-
vided in Rule 71A(h). United States v. Waymire, 202 
F.2d 550, 552 (10th Cir.1953); United States v. 
Buhler, 254 F.2d 876, 878 (5th Cir.1958). Such a jury 
trial is a matter of right, United States v. Theimer, 
199 F.2d 501, 503-04 (10th Cir.1952).FN5 
 


FN5. Fed.R.Civ.P. 71A(h) provides another 
exception to the jury trial right in cases 
where “ the court in its discretion orders that, 
because of the character, location, or quan-
tity of the property to be condemned, or for 
other reasons in the interest of justice, the is-
sue of compensation shall be determined by 
a commission of three persons appointed by 
it.”  The district court made no findings to 
trigger this exception here. 
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During oral argument before this court, counsel 
for HSC contended an opportunity was presented to 
the Whiteheads to demand a jury and they simply did 
not do so. The record, however, clearly indicates the 
district court effectively cut off the right to make that 
demand even before the court concluded it had the 
subject matter jurisdiction challenged in the White-
heads' motion to dismiss. We believe under these 
circumstances HSC's argument is disingenuous. 
 


[8] While HSC argues Oklahoma law provides 
jurisdiction for this action, it cites no apposite sup-
porting authority, and we have found none. Nothing 
within CERCLA gives indication that jurisdiction of 
the district court can be predicated upon a Januslike 
segmentation of authority. The committee's attempt 
to utilize that portion of Oklahoma law that permits 
private condemnation of property for “sanitation”  
purposes is not logical. HSC's only basis to seek the 
transfer of the Whitehead property does not arise 
from an interest in land or any other property right. If 
it has a claim for condemnation, it exists only in the 
district court's remedial order and does not arise from 
any law of the State of Oklahoma. Clearly, this entire 
proceeding has its fundament in the encompassing 
provisions of CERCLA, and it is governed strictly by 
the principles of federal law. We therefore hold, if the 
district court must divest the Whiteheads' interest in 
their property, in part or in whole, the court must do 
so with all the panoply of due process rights vested in 
the Whiteheads by the Fifth Amendment. 
 


[9] We agree with the district court that the 
Whiteheads cannot stymie the obvious *577 benefits 
to the public health and the environment that will 
result from the cleanup of the Hardage site.FN6 Yet, 
the court can condemn the Whiteheads' interest only 
when the right of eminent domain is invoked by a 
party with the power to do so.FN7 Then, proceeding 
under the aegis of Rule 71A, with all that rule entails, 
including the right to a jury trial if requested, the 
court may properly exercise its jurisdiction. 
 


FN6. Mr. Whitehead's argument that CER-
CLA somehow restricts either the federal or 
a state government from exercising eminent 
domain authority to obtain a third-party's 
property to facilitate a Superfund cleanup is 
specious. 


 
FN7. The EPA has broad authority to im-


plement CERCLA remedial plans. See 42 
U.S.C. § 9604. Specifically, § 9604(J)(1) 
grants the president, or the president's dele-
gate, the authority to acquire private prop-
erty for such remedial purposes. “The Presi-
dent is authorized to acquire, by purchase, 
lease, condemnation, donation, or other-
wise, any real property or any interest in 
property that the President in his discretion 
determines is needed to conduct a remedial 
action under this chapter.”  (emphasis 
added). 


 
Because of this conclusion, we will not treat the 


other issues raised by the parties at this time. We note 
for their guidance, however, we have some concern 
with a valuation scheme that takes into consideration 
only the market value of the land as the full measure 
of the condemnation damages. We see some validity 
to the Whiteheads' claim the taking of 40 acres may 
have an effect on their ability to conduct a viable 
dairy business or that it will at least cause some in-
jury to the dairy as a going concern. While we ex-
press no opinion on the proper measure of damages 
or even the validity of the claim, the record before us 
does not explain how the district court, once con-
cerned with these same issues, concluded to base 
valuation on the market value of the land alone. 
 


REVERSED AND REMANDED for further 
proceedings. 
 
C.A.10 (Okl.),1995. 
U.S. v. Hardage 
58 F.3d 569, 41 ERC 1085, 64 USLW 2005, 32 
Fed.R.Serv.3d 968 
 
END OF DOCUMENT 
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United States District Court, 


 
D. Montana, 


 
Missoula Division. 


UNITED STATES of America, Plaintiff, 
v. 


W.R. GRACE & COMPANY and Kootenai Devel-
opment Corporation, Defendants. 


 
No. CV 00-167-M-DWM. 


March 9, 2001. 
 


Environmental Protection Agency (EPA) sought 
access to abandoned asbestos mine and related prop-
erties to investigate and effectuate appropriate re-
sponse actions under Comprehensive Environmental 
Response, Compensation, and Liability Act (CER-
CLA). The District Court, Molloy, Chief Judge, held 
that: (1) EPA was statutorily authorized to enter 
property at reasonable times without having to first 
purchase it, and (2) EPA's demand for entry to aban-
doned asbestos mining site in order to dispose of as-
bestos-contaminated soils from related sites was not 
arbitrary or capricious. 
 


Relief granted. 
 


West Headnotes 
 
[1] Environmental Law 149E 439 
 
149E Environmental Law 
      149EIX Hazardous Waste or Materials 
            149Ek436 Response and Cleanup; Liability 
                149Ek439 k. Remedial and Removal Ac-
tions in General; Cleanup Plans. Most Cited Cases  
     (Formerly 199k25.5(10) Health and Environment) 
 
 Environmental Law 149E 456 
 
149E Environmental Law 
      149EIX Hazardous Waste or Materials 
            149Ek456 k. Enforcement in General. Most 
Cited Cases  


     (Formerly 199k25.5(10) Health and Environment) 
 


Environmental Protection Agency (EPA) was 
statutorily authorized to enter property at reasonable 
times to investigate and effectuate appropriate CER-
CLA response actions without having to first pur-
chase property. Comprehensive Environmental Re-
sponse, Compensation, and Liability Act of 1980, § 
104(e)(3)(D), (j), 42 U.S.C.A. § 9604(e)(3)(D), (j). 
 
[2] Eminent Domain 148 2.27(1) 
 
148 Eminent Domain 
      148I Nature, Extent, and Delegation of Power 
            148k2 What Constitutes a Taking; Police and 
Other Powers Distinguished 
                148k2.27 Environmental Protection 
                      148k2.27(1) k. In General. Most Cited 
Cases  
     (Formerly 148k2(5)) 
 


If Environmental Protection Agency's (EPA) 
proposed CERCLA response action effects perma-
nent physical occupation that deprives landowner of 
other uses for property, just compensation will be 
due. U.S.C.A. Const.Amend. 5; Comprehensive En-
vironmental Response, Compensation, and Liability 
Act of 1980, § 104(j), 42 U.S.C.A. § 9604(j). 
 
[3] Environmental Law 149E 439 
 
149E Environmental Law 
      149EIX Hazardous Waste or Materials 
            149Ek436 Response and Cleanup; Liability 
                149Ek439 k. Remedial and Removal Ac-
tions in General; Cleanup Plans. Most Cited Cases  
     (Formerly 199k25.5(10) Health and Environment) 
 
 Environmental Law 149E 456 
 
149E Environmental Law 
      149EIX Hazardous Waste or Materials 
            149Ek456 k. Enforcement in General. Most 
Cited Cases  
     (Formerly 199k25.5(10) Health and Environment) 
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Environmental Protection Agency's (EPA) de-
mand for entry to abandoned asbestos mining site in 
order to dispose of asbestos-contaminated soils from 
related sites was not arbitrary or capricious, or abuse 
of discretion, absent showing that other alternatives 
for disposal were plainly superior. Comprehensive 
Environmental Response, Compensation, and Liabil-
ity Act of 1980, § 104(e)(3)(D), 42 U.S.C.A. § 
9604(e)(3)(D). 
 
*1182 Sherry S. Matteucci,Victoria L. Francis, Of-
fice of the U.S. Attorney, Billings, MT, Walker 
Smith, James D Freeman, U.S. Department of Jus-
tice-Environmental Enforcement, Denver, CO, for 
USA, plaintiff. 
 
Gary L. Graham, Kelly M. Wills, Dean A. Hoistad, 
Terry J. MacDonald, Garlington, Lohn & Robinson, 
PLLP, Missoula, MT, John D. McCarthy, Holme 
Roberts & Owen, Denver, CO, for W.R. Grace & 
Company, Kootenai Development Corporation, de-
fendants. 
 


ORDER 
MOLLOY, Chief Judge. 


I. Procedural Background 
On September 14, 2000, the United States De-


partment of Justice, acting on behalf of the Environ-
mental Protection Agency (“EPA”), filed a complaint 
and moved for an Order permitting it immediate ac-
cess to properties in Libby, Montana. The properties 
are owned and/or *1183 controlled by W.R. Grace & 
Company and Kootenai Development Corpora-
tion.FN1 The Court scheduled a hearing for September 
21, 2000, in order to give Defendants an opportunity 
to respond. On September 20, 2000, that hearing was 
vacated, because the HPA had not yet served the 
complaint. On October 2, 2000, Defendants re-
sponded to the EPA's motion. On the same date, De-
fendants filed a motion for court-ordered mediation. 
The EPA responded on October 16, 2000. 
 


FN1. Kootenai Development Corporation 
purchased the properties from Grace. Last 
July, Grace purchased a controlling stock in-
terest in Kootenai Development Corpora-
tion. Grace can therefore control access to 
the property. 


 
After a hearing on December 20, 2000,FN2 I 


granted Defendants' motion for court-ordered media-


tion. The mediation was unsuccessful. 
 


FN2. A hearing scheduled for December 1, 
2000, had to be vacated due to an unforesee-
able conflict. 


 
II. Factual Background 


The EPA seeks access to “ two properties,”  or 
three sites owned and/or controlled by Defendants, in 
advancement of its investigation and formulation of 
response actions to redress asbestos contamination 
that it believes has occurred at the vermiculite Mine 
and Screening Plant in Libby. Before Grace ceased 
operations in 1990, Libby supplied about 80% of the 
world's supply of vermiculite. See EPA Ex. 1, At-
tachment 1 (“Action Memorandum”) at 3. Ore was 
strip mined, dry-milled at the mine to remove extra-
neous materials, and then trucked down Rainy Creek 
Road to the Screening Plant. There it was separated 
into five size ranges for use in various products, such 
as insulation, construction materials, soil conditioner, 
and fertilizer and other agricultural chemicals. See 
Action Memorandum at 2. Throughout this process, 
asbestos fibers were distributed through the air, pri-
marily in the form of dust. Chronic exposure to such 
fibers can result in asbestosis, mesothelioma, or lung 
cancer. Despite under-reporting, EPA tests have de-
tected significant amounts of amphibole asbestos 
both in ambient air samples and in soil samples taken 
in and around Libby.FN3 
 


FN3. Laboratories conducting tests for the 
EPA have reported that the levels of asbes-
tos contamination are probably underesti-
mated, because the long, thin configuration 
of amphibole asbestos fibers makes detec-
tion by polarized light microscopy difficult. 
More accurate counts will probably have to 
await scanning electron microscope analy-
sis. 


 
The present motion concerns three sites that once 


were crucial to Grace's operations in Libby.FN4 The 
properties now belong to the Kootenai Development 
Corporation. The first, the “Mine Site,”  comprises 
about 3600 acres seven miles northeast of Libby. A 
mining permit issued by the Montana Department of 
Environmental Quality applied to roughly 1200 acres 
of the Mine Site. Reclamation activities have yet to 
be completed with respect to approximately 120 of 
these acres.FN5 The second, the “Kootenai Flyway,”  is 
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located between Highway 37 and the Kootenai River. 
The Flyway is adjacent to and upstream from the 
Screening Plant.FN6 See Pl. Fig. 4 (running from cen-
ter to lower center-right). A conveyor *1184 belt 
connected the Screening Plant to a third site, “ the 
Bluffs,”  which lie across the River from the Screen-
ing Plant. The Bluffs comprise 42 acres and contain a 
quarter-acre railroad loading area and two stockpiling 
areas, each covering one-half to one acre. The 
Kootenai Development Corporation acquired each of 
these properties-at least the portions at issue here-
from Grace. 
 


FN4. The EPA issued a Unilateral Adminis-
trative Order to Grace last year concerning 
the “Export Plant.”  See Pl. Fig. 2 (in down-
town Libby). That Order is not at issue here. 


 
FN5. The parties do not state whether the 
Montana Department of Environmental 
Quality, the EPA, or a private entity has 
been overseeing these reclamation activities. 


 
FN6. The Action Memorandum usually re-
fers to the “Screening Plant,”  but sometimes 
it calls the same location the “Loading Facil-
ity.”  Compare, e.g., Pl. Fig. 2 with Fig. 4. 


 
The United States refers to the Flyway and the 


Bluffs together as “ the Screening Plant parcels.”  
They request access to “ two properties,”  i.e., the 
Mine Site and “ the Screening Plant parcels.”  The 
Screening Plant itself is currently owned by Mel and 
Lerah Parker, who operate a plant nursery and reside 
on the site.FN7 To preserve the Defendants' greater 
precision, this Order will refer to the properties in 
question as the Mine Site, the Flyway, and the Bluffs. 
 


FN7. The Parkers purchased the Screening 
Plant from Grace. 


 
The EPA began to negotiate with the Kootenai 


Development Corporation in November, 1999, to 
obtain access to its properties for investigation and 
cleanup. Mark Owens, then president and majority 
shareholder of the Corporation, granted access to the 
Mine Site for soil sampling and analysis and other 
investigatory activities on several occasions. It is not 
clear whether he granted access to the Flyway and the 
Bluffs. Compare Def.Ex. J, at 2, ¶ 3 (“ I understood 
the access to the Mine Site was for-sampling and 


analytic activities.” ), with id. ¶¶ 3, 4 (discussing ac-
cess to “KDC properties” ). The Montana Department 
of Environmental Quality and representatives of 
Grace frequently accompanied the EPA in its visits to 
the Corporation's properties. 
 


Although Owens did not agree to allow the Cor-
poration's property to be used for waste disposal or 
other response activities, he discussed possible dis-
posal locations with the EPA. The EPA informed 
Owens that it would eventually investigate the Mine 
Site and that recovery costs “could run into the mil-
lions.”  Def.Ex. J, ¶ 7. The EPA also told Owens that 
it expected to look elsewhere, presumably to Grace, 
to recover those costs. An EPA attorney, Matt Cohen, 
discussed with Owens an arrangement whereby the 
EPA would release the Corporation from liability and 
give it a covenant not to sue in exchange for use of 
the Mine as a disposal site and a 25% share in any 
amounts realized on the Corporation's sale of its 
properties. Defendants think this offer was “an odd 
twist.”  Def.Br. at 4. 
 


On July 14, 2000, Grace became the majority 
shareholder of the Kootenai Development Corpora-
tion. On July 18, Grace notified the EPA that any 
previous, unwritten access authorizations given to the 
agency by Kootenai Development would not be hon-
ored. On September 1, after several attempts by the 
parties to reach an agreement, Kootenai Development 
gave the EPA a “Consent for Access to Property,”  
limiting the EPA's access to investigatory activities at 
the Mine Site. In that Consent, Kootenai apparently 
did not give the EPA access to the Flyway or the 
Bluffs. Kootenai refused to authorize the EPA to take 
any response actions or to dispose of any hazardous 
materials at the Mine Site. 
 


The EPA has presumably continued to conduct 
investigatory activities at the sites in question, but it 
brought the present action in order to obtain access 
for response actions, possibly including disposal. 
 


III. Analysis 
To prevail on its motion for immediate access, 


the United States must establish five facts or legal 
conclusions: 
 


*1185 (1) The entry the EPA seeks is authorized 
by 42 U.S.C. § 9604(e)(2), (3), or (4). 
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(2) The EPA's right of entry has been obstructed 
by the Defendants. Id. § 9604(e)(5)(A) and (B)(i). 
 


(3) The EPA has a reasonable basis to believe 
that there may be a release or threat of a release of a 
hazardous substance, pollutant, or contaminant. Id. § 
9604(e)(5)(B). 
 


(4) The EPA has sought the Defendants' consent 
to its entry. Id. § 9604(e)(5); United States v. Omega 
Chem. Corp., 156 F.3d 994, 999 (9th Cir.1998). 
 


(5) The demand for entry is not arbitrary and ca-
pricious, an abuse of discretion, or otherwise illegal. 
Id. § 9604(e)(5)(B)(i). 
 


See Pl.Br. at 11; United States v. City of New Or-
leans, 86 F.Supp.2d 580, 583 (E.D.La.1999). 
 


Only the fourth factor is not contested by Defen-
dants.FN8 It will not be analyzed here. That leaves 
four points to consider. 
 


FN8. Defendants “expressly reserve the 
right to argue that EPA has not met the third 
requirement.”  Def.Br. at 8, n. 4. They did 
not argue that the EPA has not met the third 
requirement at the hearing. 


 
I conclude that the EPA is entitled to enter the 


properties under 42 U.S.C. § 9604(e)(3)(D). Defen-
dants must allow access to the Flyway, the Bluffs, 
and the Mine Site for all purposes, i.e., to determine 
the need for response, to determine the appropriate 
response, and to effectuate response actions. 
 
A. Is the entry the EPA seeks authorized by 42 U.S.C. 
§ 9604(e)(2), (3), or (4)? 


[1] The United States argues that 42 U.S.C. § 
9604(e)(3)(D) authorizes the EPA to enter the proper-
ties in question and to carry out the response it deems 
appropriate. 42 U.S.C. § 9604(e)(3)(D) provides that 
“ [a]ny officer, employee, or representative described 
in paragraph (1) is authorized to enter at reasonable 
times ... [a]ny vessel, facility, establishment, or other 
place or property where entry is needed to determine 
the need for response or the appropriate response or 
to effectuate a response action under this subchapter”  
(emphasis added).FN9 
 


FN9. Defendants state that “  § 104(e) does 
not allow EPA entry onto any property to ef-
fectuate a response action.”  Def.Br. at 20. 
The statement is inexplicable. 


 
1. 42 U.S.C. § 9604(j) 


Defendants argue that 42 U.S.C. § 9604(e)(3)(D) 
does not authorize the EPA to conduct activities that, 
once completed, would amount to a taking. Defen-
dants point to 42 U.S.C. § 9604(j), which authorizes 
the President or his delegate to “acquire, by purchase, 
lease, condemnation, donation, or otherwise, any real 
property or any interest in real property that the 
President in his discretion determines is needed to 
conduct a remedial action under this chapter.”  They 
contend that this provision indicates Congress' intent 
that the EPA should pay for land it will use in reme-
dial actions before the agency uses it.FN10 Because 
subsections (e)(3)(A), (B), and (C) do not apply to 
response actions, Defendants argue in effect that sub-
section (j) specifically prohibits actions under subsec-
tion (e)(3)(D).FN11 
 


FN10. In footnote six, Defendants' mistaken 
reasoning shines through. They emphasize 
that § 9604(j) permits the EPA to acquire 
property by “donation,”  which connotes a 
voluntary act. The word immediately pre-
ceding “donation”  is “condemnation,”  a 
word that does riot connote voluntary mu-
nificence. 


 
FN11. 42 U.S.C. § 9604(e) reads, in perti-
nent part, as follows: 


 
(2) Access to information 


 
Any officer, employee, or representative 
described in paragraph (1) may require 
any person who has or may have informa-
tion relevant to any of the following to 
furnish, upon reasonable notice, informa-
tion or documents relating to such matter: 


 
(A) The identification, nature, and quan-
tity of materials which have been or are 
generated, treated, stored, or disposed of 
at a vessel or facility or transported to a 
vessel or facility. 
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(B) The nature or extent of a release or 
threatened release of a hazardous sub-
stance or pollutant or contaminant at or 
from a vessel or facility. 


 
(C) Information relating to the ability of a 
person to pay for or to perform a cleanup. 


 
In addition, upon reasonable notice, such 
person either (i) shall grant any such offi-
cer, employee, or representative access at 
all reasonable times to any vessel, facility, 
establishment, place, property, or location 
to inspect and copy all documents or re-
cords relating to such matters or (ii) shall 
copy and furnish to the officer, employee, 
or representative all such documents or 
records, at the option and expense of such 
person. 


 
(3) Entry 


 
Any officer, employee, or representative 
described in paragraph (1) is authorized to 
enter at reasonable times any of the fol-
lowing: 


 
(A) Any vessel, facility, establishment, or 
other place or property where any hazard-
ous substance or pollutant or contaminant 
may be or has been generated, stored, 
treated, disposed of, or transported from. 


 
(B) Any vessel, facility, establishment, or 
other place or property from which or to 
which a hazardous substance or pollutant 
or contaminant has been or may have been 
released. 


 
(C) Any vessel, facility, establishment, or 
other place or property where such release 
is or may be threatened. 


 
(D) Any vessel, facility, establishment, or 
other place or property where entry is 
needed to determine the need for response 
or the appropriate response or to effectu-
ate a response action under this subchap-
ter. 


 


(4) Inspection and samples 
 


(A) Authority 
 


Any officer, employee or representative 
described in paragraph (1) is authorized to 
inspect and obtain samples from any ves-
sel, facility, establishment, or other place 
or property referred to in paragraph (3) or 
from any location of any suspected haz-
ardous substance or pollutant or contami-
nant. Any such officer, employee, or rep-
resentative is authorized to inspect and 
obtain samples of any containers or label-
ing for suspected hazardous substances or 
pollutants or contaminants. Each such in-
spection shall be completed with reason-
able promptness. 


 
(B) Samples 


 
If the officer, employee, or representative 
obtains any samples, before leaving the 
premises he shall give to the owner, op-
erator, tenant, or other person in charge of 
the place from which the samples were 
obtained a receipt describing the sample 
obtained and, if requested, a portion of 
each such sample. A copy of the results of 
any analysis made of such samples shall 
be furnished promptly to the owner, op-
erator, tenant, or other person in charge, if 
such person can be located. 


 
*1186 Section 9604(j) also states that “ [t]here 


shall be no cause of action to compel the President to 
acquire any interest in real property under this chap-
ter.”  Defendants' reading of the provision would do 
just that-compel the EPA to acquire an interest in the 
property in question. Moreover, invoking § 9604(j) as 
a precondition to actions under § 9604(e)(3)(D) 
would force the agency to pay its way before it even 
knew exactly what response action was most appro-
priate. There is no indication in the statute that sub-
section (j) must be satisfied before actions can be 
taken under subsection (e). Nor is there any indica-
tion that the EPA must check its actions before they 
effect a taking. Indeed, the purpose of the legislation 
enacting subsection (e) was to broaden the EPA's 
powers to act in the face of impending or actual envi-
ronmental dangers. See, e.g., United States v. Fisher, 
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864 F.2d 434, 439 (7th Cir.1988) (Posner, J.) (“The 
amendments direct the EPA in no uncertain terms to 
take peremptory steps to protect the public health.” ). 
The better reading is that subsection (j) authorizes the 
EPA to acquire property, for instance, by compulsory 
acquisition or by donation, but does not require it to 
do so. 
 
*1187 2. “ Need”  for Response Activity 


Defendants next contend that the EPA has not 
demonstrated that it “needs”  to enter the properties in 
question to determine the need for response, to de-
termine the appropriate response, or to take remedial 
actions. Because the EPA has an alternative-a landfill 
in Spokane, and perhaps an asbestos cell in the Lin-
coln County landfill as well-Defendants argue that it 
does not “need”  access to the Mine Site in order to 
effectuate a response action. FN12 
 


FN12. After the hearing, on February 9, 
2001, the EPA filed a notice that it has be-
gun to design an asbestos cell to be con-
structed at the existing Lincoln County land-
fill. This development does not change the 
result of the analysis. On February 16, 2001, 
Defendants responded to the Notice by stat-
ing that the design and prospective construc-
tion of the asbestos cell is another EPA ac-
tion that is “unnecessary.”  See Defendant's 
Response to Notice filed February 16, 2001 
(dkt # 34). 


 
Permitting Defendants to quibble about whether 


the agency “needs”  access would set an unsound 
precedent. The EPA is entrusted by Congress and the 
President with responsibility for taking actions that 
usually feature a considerable degree of discretion. 
The EPA's discretion should remain as unfettered as 
possible. To the extent Defendants argue that the 
EPA should not be able to dispose of toxic waste on 
Defendants' property without their consent, the argu-
ment is frustrated by the facts of the case, as dis-
cussed in part D, below. There is no need to credit the 
“needs”  analysis. 
 
3. “ Reasonable Times”  


Based on the statute's limitation of the EPA's ac-
tions to “reasonable times,”  Defendants also argue 
that the EPA's entry cannot be temporally open-ended 
or permanent. The EPA's current thinking is that haz-
ardous materials removed from the Bluffs, the Fly-


way, and other sites in Libby should be disposed of at 
the Mine Site. Defendants argue that depositing haz-
ardous materials at the Mine Site would constitute a 
permanent physical occupation of their property. That 
is not only a taking, according to Defendants, but is 
also a violation of the “reasonable times”  limitation, 
which should restrict EPA actions to “normal work-
ing hours.”  
 


Operations at the sites in question ceased long 
ago. The Mine Site is in a remote location. Round-
the-clock activity there would not disturb anyone. 
Activity at the Bluffs and the Flyway might need to 
be restricted, but the Court is confident that the EPA 
will consider such factors. Defendants' interpretation 
of the “reasonable time”  restriction is too broad. 
 
B. Have the Defendants obstructed the EPA's right of 
entry? 


Defendants agreed to let the EPA enter the Mine 
Site to take soil samples and other investigative 
measures. However, the EPA's right of entry has been 
limited to investigatory activities at the Mine Site, 
and it is not clear whether the EPA has had access to 
the Bluffs or the Flyway. 
 


Defendants' request for sympathy with their legal 
predicament is a red herring. On one hand, Defen-
dants assert that “ [i]t is not clear ... whether 
[Kootenai Development Corporation] would have a 
Tucker Act claim if it voluntarily granted EPA ac-
cess.”  Def.Br. at 9, n. 5. On the other hand, they con-
test the EPA's assertion that they have obstructed its 
right of access. Id. at 8. Thus, Defendants construe 
CERCLA to require them to refuse access in order to 
preserve a takings claim and yet to absolve them of 
the potential consequences-$27,500 a day-of “ob-
structing”  access, because they have to obstruct ac-
cess to preserve their rights. 
 


[2] If that construction were correct, the penalty 
provision would be meaningless.*1188 CERCLA 
places the burden on the EPA to show its authority 
for proposed actions. However, CERCLA also com-
pels those who disagree with the EPA's authority to 
carefully analyze the agency's position. If the agency 
does not meet the statutory requirements, it may 
safely be opposed. If it follows the statute, Defen-
dants face the consequences of an errant analysis. If 
the agency's proposed action effects a permanent 
physical occupation that deprives the landowner of 
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other uses for the property, just compensation will be 
due,FN13 but that does not mean that the EPA loses its 
statutory right of entry. 
 


FN13. Defendants agree that this legal 
proposition is “undoubtedly”  correct. 
Def.Br. at 9, n. 5. 


 
42 U.S.C. § 9604(e)(3)(D) authorizes the EPA to 


enter “ to determine the need for response or the ap-
propriate response or to effectuate a response action.”  
Defendants have obstructed the EPA's right of entry 
to the extent the EPA has been denied access to the 
Mine Site, the Bluffs, or the Flyway for purposes of 
effectuating a response action. 
 
C. Does the EPA have a reasonable basis to believe 
that there may be a release or threat of a release of a 
hazardous substance, pollutant, or contaminant at 
former Grace sites in Libby? 


“Reasonable basis”  is an “undemanding stan-
dard.”  Fisher, 864 F.2d at 438. The Action Memo-
randum demonstrates a “reasonable basis”  to believe 
that asbestos contamination is a problem in Libby. 
The conclusion is as plain to see as the East Front of 
the Rocky Mountains. 
 
D. Is the demand for entry arbitrary and capricious, 
an abuse of discretion, or otherwise illegal? 


No statute can authorize the EPA to effect a tak-
ing without just compensation. See U.S. Const. 
amend. V. Consequently, even though 42 U.S.C. § 
9604(e)(3)(D) authorizes the EPA to enter where 
needed to effectuate a response action, the EPA can-
not rely on the statute to permit it to deposit a large 
amount of contaminated waste on private property 
without just compensation. But the EPA does not 
argue that it need not pay; it argues that it need not 
pay in advance. 
 


Defendants are correct that this case is different 
from the cases adduced by the United States in sup-
port of its access. In United States v. Mountaineer 
Refining Co., 886 F.Supp. 824 (D.Wyo.1995), the 
EPA requested access to a site for the purposes of 
“concluding the removal action under the [Adminis-
trative Order], including tank decommissioning 
(cleaning), tank removal (either onsite or offsite, de-
pending upon the condition of the tank), excavation 
of visually [sic] contaminated soil, treatment of exca-
vated soil, verification sampling of soil, and investi-


gation and delineation of the contaminated ground-
water plume.”  Id. at 825. Although the refinery 
feared that the EPA might “destroy its plant and 
tanks,”  id. at 826, its fears were speculative. 
 


Similarly, in Fisher, there was “no indication 
that the EPA is engaging in or has plans to engage in 
activities on the farm that would be so disruptive as 
to constitute a taking of the property.”  864 F.2d at 
438-39. And in United States v. Charles George 
Trucking Co., 682 F.Supp. 1260 (D.Mass.1988), the 
court reasoned that “ it is apparent that the govern-
ment's entry upon the defendant's property would be 
lawful. Accordingly, any subsequent ‘ taking’  that 
results from the lawful entry would also be lawful.”  
Id. at 1270 n. 15. The EPA's entry in that case was 
confined to on-site containment. See id. at 1262-63. 
 


*1189 In none of these cases did the EPA pro-
pose, as one option among others, to deposit toxic 
waste trucked in from various sites on private prop-
erty.FN14 Starting from this observation, Defendants 
assert that “EPA attempts to twist the statute to grant 
itself the authority to dispose of waste generated from 
a particular response action at almost any other loca-
tion regardless of its relationship, if any, to the facil-
ity subject to the release.”  Def.Br. at 14. Defendants 
foresee dire consequences for the playgrounds of 
tender young schoolchildren, defenseless against the 
vicissitudes of EPA discretion. See Def.Br. at 15. 
Grace should have acknowledged this concern for the 
public long ago in the sordid history of asbestos and 
its harmful effects. 
 


FN14. At the hearing, the EPA stated: 
 


We're stockpiling it [soil contaminated 
with amphibole asbestos fibers] pending a 
decision of this Court on access. When 
we-assuming we are able to get access to 
the property up at the Mine Site, we're go-
ing to dispose of the soil that's been re-
moved from the Parkers' property as well 
as soil the EPA removes from the 
Kootenai Flyway property here and the 
Bluffs property up here. 


 
Tr. at 7. 


 
[3] Defendants may have a point, but the facts 


defeat it. The statute grants the EPA considerable 
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power and discretion. Such discretion might be 
abused. However, in this case, the relationship be-
tween the “waste generated from a particular re-
sponse action”  and the proposed disposal site could 
not be more obvious. The EPA seeks access to the 
Mine Site, the source of the hazardous material that 
the EPA seeks to dispose of. If, in another case, the 
EPA sought access to an “ innocent”  tract of land in 
order to dump hazardous waste on it, its demand for 
entry might be considered arbitrary and capricious. If 
other alternatives for disposal were plainly superior 
to the EPA's proposed actions, then its demand for 
entry might be an abuse of discretion. This is not 
such a case. Grace's own selection of the Mine Site as 
a repository for contaminated soil from its own prop-
erties proves that the EPA's selection of the Mine Site 
is not arbitrary and capricious or an abuse of discre-
tion. 
 


Defendants also argue that other contaminants 
might be partially responsible for the toxicity of the 
soil at the Screening Plant. Mel and Lerah Parker 
have operated a plant nursery and mushroom farm at 
the Screening Plant site for the past six years or so. 
Defendants contend that the nursery might have 
dumped pesticides, herbicides, construction debris, or 
petroleum hydrocarbons into the soil. They also ar-
gue that vermiculite is naturally occurring in the area 
and has been found beneath a 7,000-year old archaeo-
logical site. See Def.Ex. K at 2, ¶ 6. None of the other 
possible sources for contamination at the Screening 
Plant defeat the reasonable inference that most of the 
contamination came from Grace's vermiculite mining 
and processing operations in Libby. 
 


It is possible that the EPA's proposal to deposit 
contaminated soil in the Mine will deprive Defen-
dants of “all economically feasible use.”  FN15 
*1190Lucas v. South Carolina Coastal Council, 505 
U.S. 1003, 1016 n. 7, 112 S.Ct. 2886, 120 L.Ed.2d 
798 (1992). See also id. at 1015-16 (discussing per-
manent regulatory intrusions on the use of land or 
buildings and the “deprivation of all economically 
feasible use”  as exceptions to the general rule that 
takings questions must be analyzed in intensively 
factual, ad hoc manner). However, it is also possible 
that Defendants will continue to use the Mine Site as 
a waste repository after the EPA has completed its 
response actions. It is possible that the EPA will not 
use the Mine Site for disposal at all but will instead 
use an asbestos cell to be constructed at the Lincoln 


County landfill. See Notice filed February 9, 2001 
(dkt # 33). 
 


FN15. Fifth Amendment ironies abound in 
this case. First, Kootenai Development is not 
opposed to using the Mine Site for the pur-
pose envisioned by the EPA. It is doing so 
right now, and it is doing it on behalf of 
Grace, from whom it purchased its property, 
from whom most of the contaminants came, 
and from whom its now takes its directions. 
A letter from Kootenai Development's attor-
neys to the EPA states: 


 
We strongly disagree that your use of the 
mine property is “necessary”  to complete 
the removal action at the Screening Plant. 
As you know, there are licensed disposal 
facilities all over the country, including a 
disposal facility as close as Spokane, 
Washington, that could accept the EPA-
generated materials from the Screening 
Plant. You certainly are aware that in the 
absence of an appropriate in situ option, 
Grace contemplated using the Spokane 
disposal facility until recently when Grace 
negotiated a fair and lawful agreement 
with KDC to obtain access and disposal 
rights on KDC's property. 


 
Def.Ex. B, at 1 (emphasis added). 


 
The second irony is that the Mine Site's 
use as a disposal facility for Grace is pre-
cisely what indicates that the EPA's action 
might amount to a taking. 


 
I want to make it absolutely clear that 
KDC is not opposed to granting EPA ac-
cess to its property upon reasonable terms 
for activities related to EPA's removal ac-
tion at the Screening Plant site in Libby.... 
[S]uch terms should include a precise de-
scription of the particular portions of 
KDC's property EPA wishes to enter; a 
description of the specific activities EPA 
proposes to conduct upon such property, 
and just compensation.... To the extent 
that EPA intends to dispose of remedia-
tion wastes and hazardous substances on 
KDC's property, such reasonable terms 
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should also include appropriate assurances 
from the government (e.g., indemnifica-
tion, release, contribution protection) 
against any future liability arising out of 
EPA's activities on the property. 


 
Def.Ex. H, at 1. 


 
The brash bargaining in this letter does 
not undermine the fundamental principle 
that the EPA cannot appropriate private 
property to public uses without paying the 
piper. Granting the EPA's motion for an 
order directing access also does not un-
dermine that principle. 


 
The other arguments advanced by Defendants-


the vagueness of the property descriptions in the 
EPA's proposed access agreements (Def.Br. at 11-13) 
and the purported requirement that the EPA's re-
sponse actions be tied to the location giving rise to 
the response (id. at 14-16)-have little force. The 
Court does not find credible the Defendants' assertion 
that they are confused about which locations the EPA 
is talking about. Nor is the EPA required to give legal 
descriptions prior to undertaking a response action. 
Finally, the Mine Site is logically tied to the Flyway 
and the Bluffs. The language of the statute does not 
prohibit the EPA from removing waste from one 
physical location and depositing it in another, nonad-
jacent location when both locations host contami-
nated soils.FN16 
 


FN16. Defendants' reliance on 42 U.S.C. § 
9604(e)(1) (authorizing action on properties 
where release of hazardous substance is 
threatened or on properties adjacent to them) 
is inapposite. The Bluffs, the Flyway, and 
the Mine Site are all properties where re-
leases are threatened. 


 
IV. Conclusion 


The EPA has a statutory right of access to each 
of Kootenai Development's properties in order to 
“determine the need for response or the appropriate 
response or to effectuate a response action.”  The EPA 
may have access to the Flyway, the Bluffs, and the 
Mine for any of the statutory purposes. 
 


Accordingly, IT IS HEREBY ORDERED that 
the United States' motion for immediate access (dkt # 


2) is GRANTED. 
 
D.Mont.,2001. 
U.S. v. W.R. Grace & Co. 
134 F.Supp.2d 1182, 52 ERC 1245, 31 Envtl. L. Rep. 
20,559 
 
END OF DOCUMENT 
 
 








United States Office of Superfund Publication: 
Environmental Protection Solid Waste and 9347.3-06FS 
Agency Emergency Response September 1990 


Superfund LDR Guide #6A (2nd Edition) 
Obtaining a Soil and Debris 
Treatability Variance for 
Remedial Actions 


Office of Emergency and Remedial Response 
Hazardous Site Control Division Quick Reference Fact Sheet 


The Office of Emergency and Remedial Response (OERR) issued a series of Superfund LDR Guides in July and 
December of 1989. This series included: Overview of RCRA Land Disposal Restrictions (LDRs) (Superfund LDR Guide 
#1); Complying with the California List Restrictions (Superfund LDR Guide #2); Treatment Standards and Minimum 
Technology Requirements Under the LDRs (Superfund LDR Guide #3); Complying with the Hammer Restrictions Under 
the LDRs (Superfund LDR Guide #4); Determining When the LDRs are Applicable  to CERCLA Responses (Superfund 
LDR Guide #5); Obtaining a Soil and Debris Treatability Variance for Remedial (Superfund LDR Guide #6A) and 
Removal (Superfund LDR Guide #6B) Actions; and Determining When the LDRs are Relevant and Appropriate to 
CERCLA Responses (Superfund LDR Guide #7). Since the issuance of these guides, the Environmental Protection Agency, 
with cooperation from outside parties (e.g., environmental groups, industry representatives), has conducted an analysis of the 
potentialimpacts associated with applying the LDR treatment standards to Superfund and RCRA Corrective Action cleanups. 
As a result of these analyses, it was decided that the Agency will promulgate a third set of treatment standards (in addition 
to the wastewater and nonwastewater categories currently in effect) specifically for soil and debris wastes. In the interim, 
there is the presumption that CERCLA response actions involving the placement of soil and debris contaminated with RCRA 
restricted wastes will utilize a Treatability Variance to comply with the LDRs and that, under these variances, the treatment 
levels outlined in Superfund LDR Guide #6A will serve as alternative “treatment standards.” This guide (a revision to the 
original Superfund LDR Guide #6A) has been prepared to outline the process for obtaining and complying with 
a Treatability Variance for soil and debris that are contaminated with RCRA hazardous wastes until such time that 
the Agency promulgates treatment standards for soil and debris. 


BASIS FOR A TREATABILITY VARIANCE 


When promulgating the LDR treatment standards, the 
Agency recognized that treatment of wastes to the LDR 
treatment standards would not always be possible or 
appropriate. In addition, the Agency recognized the 
importance of ensuring that the LDRs do not unnecessarily 
restrict the development and use of alternative and 
innovative treatment technologies for remediating 
hazardous waste sites. Therefore, a Treatability Variance 
process (40 CFR §268.44) is available to comply with the 
LDRs when a Superfund waste differs significantly from 
the waste used to set the LDR treatment standard such 
that: 


# The LDR standard cannot be met; or

# The best demonstrated available technology (BDAT)



used to set the standard is inappropriate for the waste. 


Superfund site managers (OSCs, RPMs) should seek 
a Treatability Variance to comply with the 
LDRs when managing restricted soil and debris 


Word-searchable version – Not a true copy 


Highlight 1: SOIL AND DEBRIS 


Soil. Soil is defined as materials that are 
primarily of geologic origin such as sand, silt, 
loam, or clay, that are indigenous to the natural 
geologic environment at or near the CERCLA 
site. (In many cases, soil is mixed with liquids, 
sludges, and/or debris.) 


Debris. Debris is defined as materials that are 
primarily non-geologic in origin, such as grass, 
trees, stumps, and man-made materials such as 
concrete, clothing, partially buried whole or 
empty drums, capacitors, and other synthetic 
manufactured materials, such as liners. (It 
does not include synthetic organic chemicals, 
but may include materials contaminated with 
these chemicals). 







wastes (see Highlight  1) because the LDR treatment 
standards are based on treating less complex matrices of 
industrial process wastes (except for the dioxin standards, 
which are based on treating contaminated soil). A 
Treatability Variance does not remove the requirement to 
treat restricted soil and debris wastes. Rather, under a 
Treatability Variance, alternate treatment levels based on 
data from actual treatment of soil, or best management 
practices for debris, become the “treatment standard” that 
must be met. 


COMPLYING WITH A TREATABILITY 
VARIANCE FOR SOIL AND DEBRIS WASTES 


Soil Wastes 


Once site managers have identified the RCRA 


waste codes present at the site, the next step is to 
identify the BDAT constituents of those RCRA waste 
codes and to divide these constituents into one of the 
structural/functional groups shown in column 1 of 
Highlight 2. After dividing the BDAT constituents into 
their respective structural/functional groups, the next step 
is to compare the concentration of each constituent with 
the threshold concentration (see column 3 of Highlight 
2) and to select the appropriate concentration level or 
percent reduction range. If the concentration of the 
restricted constituent is less than the threshold 
concentration, the waste should be treated to 
within the concentration range. If the waste 
concentration is above the threshold, the waste 
should be treated to reduce the concentration of the waste 
to within the specified percent reduction range. Once the 
appropriate treatment range is selected, the third step is to 
identify and select a specific technology 


Highlight 2: ALTERNATE TREATABILITY VARIANCE LEVELS AND 
TECHNOLOGIES FOR STRUCTURAL/FUNCTIONAL GROUPS 


Structural 
Functional 
Groups 


Concentration 
Range 
(ppm) 


Threshold 
Concentration 
(ppm) 


Percent 
Reduation 
Range 


Technologies that achieved 
recommended effluent 
concentration guidance** 


ORGANICS Total Waste 
Analysis/* 


Total Waste 
Analysis/* 


Halogenated 
Non-Polar 
Aromatics 


0.5 – 10 100 90 – 99.9 Biological Treatment, Low Temp. Stripping, Soil 
Washing, Thermal Destruction 


Dioxins 0.00001 – 0.05 0.5 90 – 99.9 Dechlorination, Soil Washing, Thermal Destruction 


PCBs 0.1 – 10 100 90 – 99.9 
Biological Treatment, Dechlorination, Soil Washing, 
Thermal Destruction 


Herbicides 0.002 – 0.02 0.2 90 – 99.9 Thermal Destruction 
Halogenated Phenols 0.5 – 40 400 90 – 99 Biological Treatment, Low Temp. Stripping, Soil 


Washing, Thermal Destruction 
Halogenated 
Aliphatics 


0.5 – 2 40 95 – 99.9 Biological Treatment, Low Temp. Stripping, Soil 
Washing, Thermal Destruction 


Halogenated Cyclics 0.5 – 20 200 90 – 99.9 Thermal Destruction 
Nitrated Aromatics 2.5 – 10 10,000 99.9 – 99.99 Biological Treatment, Soil Washing 


Thermal Destruction 
Heterocyclics 0.5 – 20 200 90 – 99.9 Biological Treatment, Low Temp. Stripping, Soil 


Washing, Thermal Destruction 
Polynuclear 
Aromatics 


0.5 – 20 400 95 – 99 Biological Treatment, Low Temp. Stripping, Soil 
Washing, Thermal Destruction 


Other Polar Organics 0.5 – 10 100 90 – 99 Biological Treatment, Low Temp. Stripping, Soil 
Washing, Thermal Destruction 


INORGANICS TCLP TCLP 
Antimony 0.1 – 0.2 2 90 – 99 Immobilization 
Arsenic 0.30 – 1 10 90 – 99.9 Immobilization, Soil Washing 
Barium 0.1 – 40 400 90 – 99 Immobilization 
Chromium 0.5 – 6 120 95 – 99.9 Immobilization, Soil Washing 
Nickel 0.5 – 1 20 95 – 99.9 Immobilization, Soil Washing 
Selenium 0.005 0.05 90 – 99 Immobilization 
Vanadium 0.2 – 20 200 90 – 99 Immobilization 
Cadmium 0.2 – 2 40 95 – 99.9 Immobilization, Soil Washing 
Lead 0.1 – 3 300 99 – 99.9 Immobilization, Soil Washing 
Mercury 0.0002 – 0.0008 0.08 90 – 99 Immobilization 


* 	 TCLP also may be used when evaluating waste with relatively low levels of organics that have been treated through an immobilization 
process. 


** 	 Other technologies maybe used if treatability studies or other information indicates that they can achieve the necessary concentration 
or percent-reduction range. 


Word-searchable version – Not a true copy 







that can achieve the necessary concentration or percent 
reduction. Column 5 of Highlight 2 lists technologies that 
(based on existing performance data) can attain the 
alternative Treatability Variance levels. 


During the implementation of the selected treatment 
technology, periodic analysis using the appropriate testing 
procedure (i.e., total waste analysis for organics and TCLP 
for inorganics) will be required to ensure the alternate 
treatment levels for the BDAT constituents requiring 
control are being attained and thus can be land disposed 
without further treatment. 


Because of the variable and uncertain characteristics 
associated with unexcavated wastes, from which only 
sampling data are available, treatment systems generally 
should be designed to achieve the more stringent end of the 
treatment range (e.g., 0.5 for chromium, see column 2 of 
Highlight  2) to ensure that the treatment residuals from 
the most contaminated portions of the waste fall below the 
“no exceedance” levels (e.g., 6.0 ppm for chromium). 
Should data indicate that the treatment levels set through 
the Treatability Variance are not being attained (i.e., 
treatment residuals are greater than the “no exceedance” 
level), site managers should consult with EPA 
Headquarters. 


Debris Wastes 


Site managers should use the same process for 
obtaining a Treatability Variance described above for types 
of debris that are able to be treated to the alternate 
treatment levels (e.g., paper, plastic). However, for most 
types of debris (eg., concrete, steel pipes), which generally 
cannot be treated, site managers should use best 
management practices. Depending on the specific 
characteristics of the debris, these practices may include 
decontamination (eg., triple rinsing) or destruction. 


OBTAINING A TREATABILITY VARIANCE FOR 
SOIL AND DEBRIS WASTES 


Once it is determined that a CERCLA waste is a soil 
or debris, and that compliance with the LDRs will be 
required (i.e., the wastes contain restricted RCRA 
waste(s) and placement will occur), site managers should 
initiate the process of obtaining a Variance. For remedial 
actions this will involve: (1) documenting the intent to 
comply with the LDRs through a Treatability 
Variance in the FS Report; (2) announcing the 
intent to comply through a Treatability Variance 
in the Proposed Plan, and (3) granting of the Treatability 
Variance by the Regional Administrator or the 


Highlight 3 - INFORMATION TO BE INCLUDED IN AN RI/FS TO DOCUMENT THE INTENT TO COMPLY WITH

THE LDRs THROUGH A TREATABILITY VARIANCE FOR ON-SITE AND OFF-SITE CERCLA RESPONSE ACTIONS INVOLVING



THE PLACEMENT OF SOIL AND DEBRIS CONTAMINATED WITH RESTRICTED RCRA WASTES



ON-SITE 


# Description of the soil or debris waste and the source of the contamination; 


# Description of the Proposed Action (e.g., “excavation, treatment, and off-site disposal”); 


# Intent to comply with the LDRs through a Treatability Variance; and 


#	 For each alternative using a Treatability Variance to comply, the specific treatment level range to be achieved (see Highlight 2 to 
determine these treatment levels). 


OFF-SITE 


For off-site Treatability Variances, the information above should be extracted from the RI/FS report and combined with the following 
information in a separate document:* 


# Petitioner’s name and address and identification of an authorized contact person (if different); and 


#  Statement of petitioner’s interest in obtaining a Treatability Variance. 


________ 
* This document may be prepared after the ROD is signed (and Treatability Variance granted) but will need to be compiled prior to the first 
shipment of wastes (or treatment residuals) to the receiving treatment or disposal facility. 
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Assistant Administrator/OSWER when the 
ROD is signed. 


FS Report 


The FS Report should contain the necessary 
information (see Highlight  3) to document the intent to 
comply with the LDRs for soil and debris through a 
Treatability Variance. In the Detailed Analysis of 
Alternatives chapter of the FS Report, the discussion 
should specify the treatment level range(s) that the 
treatment technology would attain for each waste 
constituent restricted under the LDRs, as well as the 
Superfund primary contaminants of concern identified 
during the baseline risk assessment. In addition, under the 
Comparative Analysis of Alternatives section, when 
discussing the “Compliance with ARARs Criteria,” site 
managers should indicate which alternatives will comply 
with the LDRs through the use of a Treatability Variance. 


Proposed Plan 


The intent to comply with the LDRs through a 
Treatability Variance for a particular alternative 
should be clearly stated in the Description of 
Alternatives section of the Proposed Plan. 
Because the Proposed Plan solicits public comment 
on all of the alternatives and not just the preferred 


Highlight 4 - SAMPLE LANGUAGE FOR 
THE PROPOSED PLAN 


Description of Alternatives section 


This alternative will comply with the LDRs through 
a Treatability Variance under 40 CFR 268.44. 
This Variance will result in the use of [specify 
technology] to attain the Agency’s interim 
“treatment levels/ranges” for the contaminated 
soil at the site (see Detailed Analysis of 
Alternatives Chapter of the FS Report for the 
specific treatment levels for each constituent). 


Evaluation of Alternatives section, under “Compliance 
with ARARs” 


The LDRs are ARARs for [Enter number] of [Enter 
total number of alternatives] remedial alternatives 
being considered [Enter number] of the [Enter total 
number of alternatives] alternatives would comply 
with the LDRs through a Treatability Variance. 


Highlight 5: SAMPLE LANGUAGE 
FOR A RECORD OF DECISION 


Description of Alternatives section: 


This alternative will comply with the LDRs 
through a Treatability Variance for the 
contaminated soil and debris. The treatment 
level range established through a 
Treatability Variance that [Enter 
technology] will attain for each constituent 
as determined by the indicated analyses are 
[Example shown below]: 


Barium 0.1 - 40 ppm (TCLP) 


Mercury 0.0002-0.008 ppm(TCLP) 


Vanadium 0. 2 - 20 ppm (TCLP) 


TCE 95-99.9% reduction (TWA) 


Cresols 90-99% reduction (TWA) 


option, the intent to obtain a Treatability Variance should 
be identified for every alternative for which a Variance 
would be used. This opportunity for public comment on the 
Proposed Plan fulfills the requirements for public notice 
and comment (off-site actions only) on the Treatability 
Variance as required in RCRA §268.44. Sample language 
for the Proposed Plan is provided in Highlight 4. 


Record of Decision 


A Treatability Variance is granted and becomes 
effective when the Record of Decision (ROD) is signed by 
the Regional Administrator or Assistant 
Administrator/OSWER. In the Description of Alternatives 
section, as part of the discussion of major applicable 
requirements associated with each remedial option, site 
managers should include a statement (as was done in the 
FS report) that a Treatability Variance will be used to 
comply with the LDRs, and list the treatment level range(s) 
that the selected technology will attain for each constituent. 
Sample language for the ROD is provided in Highlight 5. 


In the Comparative Analysis  section, 
under “Compliance with ARARs,” site managers 
should indicate which of the alternatives will comply with 
the LDRs through a Treatability Variance. Under 
the Statutory Determination section (Compliance 
with ARARs), site managers should identify the 
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LDRs as an ARAR and indicate that a Treatability 
Variance is being used to comply. 


Under some circumstances, the need to obtain a 
Treatability Variance may not be evident until after a ROD 
is signed. For example, previously undiscovered evidence 
may be obtained during a remedial design/remedial action 
(RD/RA) that the CERCLA waste contains a RCRA 
restricted waste and the LDRs are then determined to be 
applicable. In such situations, a site manager would need 
to prepare an explanation of significant differences (ESD) 
from the ROD and make it available to the public to 
explain the need for a Treatability Variance. In addition, 
unlike other ESDs that do not require public comment 
under CERCLA section 117(c), if the ESD involves 
granting a Treatability Variance, an opportunity for public 
comment would be required to fulfill the public notice and 
comment requirements for a Treatability Variance under 
40 CFR §268.44. 


LDRs IN SUPERFUND ACTIONS 


Because of the important role the LDRs may play in 
Superfund cleanups, site managers need to incorporate 
early in the RI/FS the necessary investigative and 
analytical procedures to determine if the LDRs are 
applicable for remedial alternatives that involve the 
“placement” of wastes. 


When the LDRs are applicable, site managers should 
determine if the treatment processes associated with the 
alternatives can attain either the LDR treatment standards 
or the alternate levels that would be established under a 
Treatability Variance. 


Site managers must first evaluate whether restricted 
RCRA waste codes are present at the site, identify the 
BDAT constituents requiring control, and compare the 
BDAT constituents with the Superfund primary 
constituents of concern from the baseline risk assessment. 
This process identifies all of the constituents for which 
remediation may be required. Once the viable alternatives 
are identified in the FS, site managers should evaluate 
those involving the treatment and placement of restricted 
RCRA hazardous wastes to ensure their respective 
technology process(es) will attain the appropriate treatment 
levels (i.e., either LDR treatment standard or Treatability 
Variance alternate treatment levels for soil and debris 
containing restricted RCRA hazardous wastes) and, in 
accordance with Superfund goals, reductions of 90 percent 
or greater for Superfund primary contaminants of concern. 
The results of these evaluations are documented in the 
Proposed Plan and ROD. An illustration of the integration 
of LDRs and Superfund is shown in Highlight 6. An 
example of the process for complying with a Treatability 
Variance for contaminated soil and debris is presented in 
Highlight 7. 


Highlight 6: LDRs IN THE RI/FS PROCESS 
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---
---


Highlight 7: 


As part of the RI, it has been determined that soils in one location at a site contain F006 wastes and cresols (which site records indicate were an F004 waste). 
Arsenic also was found in soils at a separate location. The baseline risk assessment identified cadmium, chromium, lead, and arsenic as primary contaminants 
of concern. The concentration range of all of the constituents found at the site included: 


Constituent 
Total Concentration 


(mg/kg) 
TCLP 
(mg/l) Constituent 


Total Concentration 
(mg/kg) 


TCLP 
(mg/l) 


Cadmium 2,270 - 16,200 120 - 146 Nickel 100 - 140 1 - 6.5 
Chromium 3,160 - 4,390 30 - 56 Silver 1 - 3 
Cyanides 80 - 150 1 - 16 Cresols 50 - 600 .25 - 4 
Lead 500 - 625 2 - 12.5 Arsenic 800 - 1,900 3 - 9 


Four remedial alternatives are being considered: (1) Low temperature thermal stripping of soil contaminated with cresols followed by immobilization of 
the ash; (2) Immobilization of the soil in a mobile unit; (3) In-situ immobilization; and (4) Capping of wastes. Each of these alternatives must be evaluated to 
determine if they will result in  significant reduction of the toxicity, mobility, or volume of the waste; whether “placement” occurs; and, if “placement” occurs, 
whether the treatment will attain the alternative treatment levels established through a Treatability Variance for the BDAT constituents requiring control. 


STEP 1: IDENTIFY THE RESTRICTED CONSTITUENTS 


# Because F006 and F004 wastes have been identified in soils at the site, the Superfund site manager must meet alternate treatment levels established through 
a Treatability Variance for the BDAT constituents. These constituents are: Cadmium, Chromium, Lead, Nickel, Silver, and Cyanide  for F006 and 
Cresols for F004. 


AND DIVIDE THE CONSTITUENTS INTO THEIR STRUCTURAL/FUNCTIONAL GROUPS (see Highlight 2): 
# All of the F006 constituents are in the Inorganics  structural/functional group. 
# Cresols are in the Other Polar Organic Compounds  structural/functional group. 
# In accordance with program goals, the preferred remedy also should result  in the effective reduction (i.e., at least 90 percent) of all primary constituents 


of concern (i.e., Cadmium, Chromium, Lead, and Arsenic). 


STEP 2: COMPARE THE CONCENTRATION THRESHOLD FOUND IN HIGHLIGHT 2 TO THE CONCENTRATIONS FOUND AT THE SITE 
AND CHOOSE EITHER THE CONCENTRATION LEVEL RANGE OR PERCENT REDUCTION RANGE FOR EACH RESTRICTED 
CONSTITUENT. 


Constituent 
Site 


Concentration 
Threshold 


Concentration 
Appropriate Range 


Concentration Percent Reduction 
Range to be achieved 
(compliance analysis) 


Cadmium 120 - 146 ppm > 40 ppm X 95-99.9 Percent Reduction (TCLP) 
Chromium 30 - 56 ppm < 120 ppm X 0.5 - 6 ppm (TCLP) 
Lead 2 - 12.5 ppm < 300 ppm X 0.1 - 3 ppm (TCLP) 
Nickel 1 - 6.5 ppm < 20 ppm X 0.5 - 1 ppm (TCLP) 
Cresols (Total) 50 - 600 ppm > 100 ppm X 90-99 Percent Reduction (TCLP) 
Cresols (TCLP) .25 - 4ppm X 
Arsenic 3 - 9 ppm < 10 ppm X 0.27 - 1 ppm (TCLP) 


STEP 3: IDENTIFY TREATMENT TECHNOLOGIES THAT MEET THE TREATMENT RANGES. 
# Highlight 2 lists the technologies that achieved the alternate treatment levels for each structural/functional group. 
# Because cresols are present in relatively low concentrations (assumed for the purposes of this etample), a TCLP may be used to determine if immobilization 


results in a sufficient reduction of mobility of this restricted RCRA hazardous waste. (Measures to address any volatilization of organics during 
immobilization processes will be necessary.) 


# Based on the results of treatability tests conducted at the site, immobilization also will result in the effective reduction in leachability (i.e., at least 90 
percent) of arsenic, a Superfund primary contaminant of concern. 


Alternative 
Effective Reduction 


of Toxicity, Mobility, Volume? “Placement?” 
Meet Treatability Variance 


Alternate Levels? 
1. Low temperature stripping/ 


Immobilization Yes Yes Yes 
2. Immobilization in mobile unit Yes Yes Yes 
3. In-situ immobilization Yes (Mobility) No (LDRs not ARARs) 
4. Capping in Place No No (LDRs not ARARs) 


STEP 4: PREPARE PROPOSED PLAN, OBTAIN COMMENTS 
# Highlight 4 provides sample language for the Proposed Plan that announces the intent to comply with the LDRs through a Treatability Variance. 


STEP 5: PREPARE ROD 
# Highlight 5 provides sample language for a ROD signed for a site that will comply with the LDRs through a Treatability Variance 


IDENTIFICATION OF TREATMENT LEVELS FOR A TREATABILITY VARIANCE 
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Disclaimer 
 
 
This document is a program management tool describing current EPA plans to maximize the environmental outcome 
of Superfund projects through reduction of negative environmental effects that might occur during site assessment, 
site remediation, or non-time critical removal actions. This document presents technical information based on EPA’s 
current understanding of the link between hazardous waste site cleanup activities and potential risks to human health 
and the environment, and contains information designed to be useful for interested stakeholders including 
governments, the public, and the regulated community. This document does not impose legally binding requirements 
nor does it confer legal rights, impose legal obligations, implement any statutory or regulatory provisions, or change 
or substitute for any statutory or regulatory provisions. Finally, this is a living document that may be revised 
periodically without public notice. EPA welcomes public comments on this document at any time and will consider 
those comments in any future revisions of this document. 
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Executive Summary 
_____________________________________________________ 
 
As part of its mission to protect human health and the environment, the U.S. Environmental Protection 
Agency (EPA, or “the Agency”) and its partners manage and implement the Superfund Remedial Program 
(“the Program”), which is dedicated to cleaning up releases of hazardous substances, pollutants, and 
contaminants. Since its inception in 1980, the Program has made considerable progress toward cleaning 
up contaminated sites and responding to emergencies involving 
hazardous substances. Site remediation often involves a wide 
variety of approaches and technologies to address 
contamination in soil, groundwater, surface water, and 
sediment. This Superfund Green Remediation Strategy (“the 
Strategy”) is a program management tool designed to describe 
current plans of the Superfund Remedial Program to reduce 
greenhouse gas (GHG) emissions and other negative 
environmental effects that might occur during site assessment 
and remediation or non-time critical removal actions.  


Over time, we have recognized that the process of cleaning up a hazardous waste site uses energy, water, 
and other natural or materials resources and consequently creates an environmental “footprint” of its own. 
Treatment technologies such as pump-and-treat systems for contaminated groundwater, for example, may 
use energy from fossil fuel-powered utilities for many years. Another example is the use of heavy-duty 
construction equipment powered by diesel fuel, which typically emits a complex mixture of air pollutants. 
We recognize that much can be done to conserve natural resources, minimize waste generation, and 
reduce energy consumption, consequently improving environmental performance of Superfund activities 
while fulfilling our mission to protect human health and the environment.  


In September 2008, OSRTI formed a workgroup of EPA headquarters and regional staff to develop a 
green remediation strategy that could reduce the environmental footprint of Superfund response actions 
taken at private and federal sites, while at the same 
time protecting human health and the environment. EPA 
released the initial Strategy in August 2009 for public 
input. Concurrent to release of the Strategy, the 
Agency’s Office of Solid Waste and Emergency 
Response (OSWER) issued the Principles for Greener 
Cleanup with the goal of comprehensively evaluating 
cleanup actions to ensure protection of human health 
and the environment and to reduce the environmental 
footprint of cleanup activities to the maximum extent 
possible. This updated Strategy reflects the extensive 
and valuable input received through November 2009 
and more recent experience and activities of OSWER, 
EPA regional offices, and state agencies. The Strategy 
is not a comprehensive or static document; rather, it 
may change over time as we learn more about how 
EPA can improve our cleanup activities.  


The Strategy outlines nine key actions (containing 40 specific actions) and describes related activities to 
promote green remediation. The actions fall into three overarching categories: 


 Policy and guidance development;  


 Resource development and program implementation; and  


 Program evaluation. 


Green remediation is the practice 
of considering all environmental 
effects of remedy implementation 
and incorporating options to 
minimize the environmental 
footprints of cleanup actions. 


EPA’s Superfund Remedial Program partners 
collaborating in this Strategy include the: 


▪ Office of Superfund Remediation and 
Technology Innovation (OSRTI) 


▪ Office of Emergency Management (OEM)  


▪ Federal Facilities Restoration and Reuse 
Office (FFRRO)  


▪ Office of Site Remediation Enforcement 
(OSRE) 


▪ Federal Facilities Enforcement Office (FFEO), 
and  


▪ Superfund offices in Regions 1 through 10.  







Office of Superfund Remediation and Technology Innovation  
U.S. Environmental Protection Agency 


ii 


In developing these action items, the workgroup highlighted several needs that are important for their 
implementation:  


 Clarify how green remediation practices fit within the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) and the National Oil and Hazardous Substances Pollution 
Contingency Plan (NCP); 


 Improve our understanding of potential resource and energy demands for many Superfund remedies; 
and 


 Develop metrics that can be used to measure and evaluate green remediation actions.  


This Strategy describes actions that OSRTI, OEM, FFRRO, OSRE, FFEO and Superfund regional 
programs can take when incorporating green remediation practices under existing laws and regulations. 
The Strategy also includes actions that, consistent with CERCLA and the NCP, help foster greater use of 
green remediation practices at Fund-lead (i.e., sites where cleanup is funded by the Agency and led by 
EPA), state-lead, potentially responsible party (PRP)-lead, and federal facility sites.  


The Strategy includes a series of Program initiatives to expedite pursuit and use of green remediation 
practices: 


 Maximize use of renewable energy with a goal of using 100% renewable energy to power site 
operations, and identify methods for increasing energy efficiency;  


 Incorporate green remediation factors as part of remedy optimization evaluations starting in fiscal year 
2010; 


 Pursue ways to reduce the use of natural resources and energy during remedial actions and when 
developing cleanup alternatives;  


 Integrate clean, renewable, and innovative energy sources and advanced diesel technologies (such as 
diesel particulate filters and alternative fuels) and encourage operational practices (such as engine idle 
reduction practices) to minimize total emissions;  


 Establish tools to track and increase potable water conservation, the reuse of treated water, and 
recharge of aquifers; 


 Identify additional onsite or offsite uses of materials or energy otherwise considered waste;  


 Include language in statements of work for removal action, remedial design, and remedial action 
procurement contracts that specifies use of green remediation practices and requires separate reports 
for energy/fuel usage and costs; and 


 Help communities establish networks and training programs that enable local workers (including 
minority and low-income populations) to gain proficiency in expertise needed for green cleanups, such 
as energy efficiency auditing and renewable energy applications. 


Finally, the Strategy includes a key action to establish a process for quantifying achievements regarding 
the Program’s commitment to reduce the demands that site cleanups place on the environment. OSRTI 
will collect and use regional summaries, site-specific data, and trend information to establish a solid 
baseline on the environmental demands made prior to Strategy implementation. Using this baseline, the 
Program will establish performance goals, objectives, and measures for the Superfund Green Remediation 
Strategy. 
 
As a “living” document for potential use by a range of interested stakeholders, OSRTI intends to update 
this Strategy to reflect refined Agency policy, modified activities within the key actions, and other 
developments as green remediation matures. The Agency also intends to conduct ongoing outreach 
activities with Superfund “stakeholders” including affected communities, state and local governments, tribal 
governments, other federal agencies, cleanup contractors, PRPs, and developers. The Agency’s outreach 
will include specific activities to solicit and promote input on further refining this Strategy and focusing this 
effort. The Strategy’s next version may include actions specific to the Agency’s Emergency 
Response/Removal Program. 
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Summary of Strategic Actions 
 


Policy and Guidance Development 


Key Action #1: Clarify the role of green remediation in remedy selection and implementation 


1.1 Develop OSWER policy on green remediation in remedy selection for remedial and non-time 
critical removal actions [under development] 


1.2 Evaluate potentially applicable or relevant and appropriate requirements (ARARs) [under 
development] 


Resource Development and Program Implementation 
Key Action #2: Develop a compendium of protocols and tools to help project and Program managers 


integrate green remediation practices  


2.1 Identify green remediation resource needs [under development] 


2.2 Identify additional green remediation information resources [under development] 


2.3 Develop technology-specific assessment tools and fact sheets [under development] 


2.4 Develop green remediation Q&A’s [under development] 


2.5 Produce green remediation checklists [under development] 


2.6 Deliver or host green remediation training through the Technology Innovation and Field 
Services Division’s training infrastructure [already implemented] 


2.7 Provide site-specific assistance and assistance mechanisms [already implemented] 


Key Action #3: Identify options that enable use of green remediation practices  


3.1 Identify methods to maximize use of renewable energy with a goal of using 100% renewable 
energy to power site operations [under development] 


3.2 Identify methods for increasing energy efficiency [under development] 


3.3 Develop a better understanding of the costs or savings associated with use of green 
remediation strategies and practices [under development] 


3.4 Develop a fact sheet on using green power for site cleanup [under development] 


3.5 Identify methods to increase use of renewable energy generated onsite for site remediation at 
remote locations [under development] 


3.6 Explore and/or establish funding mechanisms to finance green remediation research, 
development, and demonstration (RD&D) and initial deployment efforts at Superfund sites 
[under development] 


3.7 Participate in development of a national standards and certification process [under 
development] 
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Key Action #4: Address air pollutant emissions 


4.1 Develop a fact sheet on clean fuel and emission technologies [already implemented] 


4.2 Develop cleanup contract requirements for incorporating clean fuel and emission technologies 
[under development] 


4.3 Identify opportunities for recovering and using methane gas emitted from landfills on Superfund 
sites [under development] 


Key Action #5: Develop pilot projects to evaluate and demonstrate green remediation applications 


5.1 Develop a database of innovative green remediation pilot projects [under development] 


5.2 Develop and pilot test a green remediation analysis template to help collect information during 
various phases of the remediation process at any site [under development] 


5.3 Incorporate green remediation factors into remedy optimization evaluations [already 
implemented] 


5.4 Support the Re-Powering America’s Land Initiative by identifying Superfund sites with 
outstanding or superb renewable energy potential [under development] 


Key Action #6: Establish opportunities in contracts and assistance agreements to identify green 
remediation practices in selected remedies 


6.1 Modify EPA contract language to include green remediation practices [under development] 


6.2 Modify contract language to require reporting of selected activities [under development] 


6.3 Develop and periodically update a green remediation contracting tool kit [already implemented] 


6.4 Develop model terms and conditions for assistance agreements and IAs concerning site 
cleanup [under development] 


6.5 Explore additional opportunities to use existing federal agreements and establish new 
agreements [under development] 


6.6 Explore and promote opportunities to use local expertise in green cleanups [under 
development] 


Key Action #7: Communicate and share success stories and lessons learned among “implementers” 
across the Program and the public 


7.1 Develop a communication plan [under development] 


7.2 Conduct outreach to contractors and industry [under development] 


7.3 Partner with other federal agencies and state organizations to promote national use of green 
remediation strategies [already implemented] 


7.4 Engage local communities in assessing and implementing green remediation options [to be 
initiated] 
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Program Evaluation 


Key Action #8: Establish a roadmap for evaluating the environmental footprint of a cleanup at a project 
level 


8.1 Analyze existing methods and software tools for evaluating the environmental footprint of a 
cleanup [already implemented] 


8.2 Develop an Agency methodology for evaluating the environmental footprint of a cleanup [under 
development] 


8.3 Develop evaluation modules for green remediation strategies [under development] 


Key Action #9: Evaluate the environmental footprints of Superfund cleanups at a programmatic level 


9.1 Estimate a Program baseline for the environmental footprints of Superfund cleanups [under 
development] 


9.2 Establish performance goals, objectives, and measures for the Superfund Green Remediation 
Strategy [under development] 


9.3 Develop options for addressing possible gaps in measures or metrics [under development] 


9.4 Characterize the state of practice and implications of life cycle assessment on Program 
operations [under development] 
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1.0 Introduction 
_____________________________________________________ 
 
The EPA Superfund remedial offices managing the long-term cleanup of Superfund sites are dedicated to 
the broader goal of the Agency’s mission to protect human health and the environment. Consistent with 
that mission, these offices strive to clean up hazardous waste sites in ways that use natural resources and 
energy efficiently and reduce negative impacts on human health and the environment in accordance with 
existing authorities. This Superfund Green Remediation Strategy sets out the Program’s current plans for 
optimizing the environmental performance and outcome of Superfund cleanup activities. OSWER 
anticipates that implementation of this Strategy will help the Agency assure that efforts to maximize 
environmental performance and outcomes are conducted in a manner consistent with statutes and 
regulations governing EPA cleanup programs and without compromising cleanup objectives, community 
interests, reasonableness of cleanup timeframes, or protectiveness of cleanup actions.  


1.1  Background 
Cleanup activities use energy, water, and materials resources to achieve cleanup objectives. The process 
of cleanup therefore creates an environmental “footprint” of its own. For purposes of this Strategy, EPA 
defines green remediation as the practice of considering all environmental effects of remedy 
implementation and incorporating options to minimize the environmental footprints of cleanup actions.1


 


 
Green remediation also involves taking the steps to minimize the cleanup footprints, when appropriate, 
while continuing to satisfy threshold requirements for protectiveness and to meet other site-specific 
cleanup objectives intended to restore contaminated lands.  


Green remediation is intended to reduce the demand placed 
on the environment during cleanup actions and to conserve 
natural resources. Like all activities, each stage of the 
remedial process (discovery, assessment, characterization, 
design and construction, operation of treatment and 
containment remedies, monitoring and maintenance of 
remedies, etc.) produces an environmental footprint. 
Combined, the footprint can be significant in light of the 
nearly 3,000 sites yet to reach a final assessment decision 
along with the approximately 1,600 final and deleted sites on 
the National Priorities List (NPL). Environmental and 
community effects from cleanup activities, including fossil fuel consumption, emission of GHG and air 
pollutants, disruption to water cycle balances, and soil erosion, need to be considered.  
 
When green remediation techniques are linked to careful site reuse planning and sustainable development 
practices, such as applying smart growth principles and green building methods, additional opportunities 
are often created to reduce the environmental footprint of both remediation and reuse projects. The 
combined planning and practices provide a basis for a greener approach to land revitalization and help 
ensure that all socioeconomic groups of affected communities can benefit from the improved 
environmental outcome of site cleanup. 
 
Green remediation generally is recognized as a major step in maximizing the environmental outcome of 
contaminated land cleanup.2


                                                 
1 Extensive background information is provided in EPA’s technology primer, Incorporating Sustainable Environmental 
Practices into Remediation of Contaminated Sites (USEPA, 2008c). 


 OSWER has identified five core elements of green remediation: 


2 Executive Order 13423 defines sustainability as the capacity to create and maintain conditions, under which humans 
and nature can exist in productive harmony, that permit fulfilling the social, economic, and other requirements of 
present and future generations of Americans. 


In context of this Strategy, green 
remediation focuses on the 
environmental footprint of Superfund 
response actions. The broader realm 
of site sustainability examines 
environmental issues but also includes 
social and economic aspects that are 
typically addressed by site users and 
local or regional communities. 
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 Energy: Many Superfund cleanups involve energy intensive 
technologies. Green remediation strategies focus on 
opportunities to improve energy efficiency and use 
renewable energy sources. 


 Air and atmosphere: Many Superfund cleanups involve 
onsite and offsite emissions of GHGs and air pollutants from 
activities such as treatment processes, operation of heavy 
machinery, and transportation of routine vehicles and cargo 
trucks. These emissions may be reduced by applying the 
most appropriate advanced technologies and sound field 
practices.  


 Water: Superfund cleanups may also involve consumption of significant amounts of water for 
treatment processes and typically need management of surface water. Green remediation strategies 
focus on reducing water consumption, reusing treated water, and using efficient techniques to 
manage and protect surface water and groundwater.  


 Land and ecosystems: Superfund sites often involve degraded onsite and offsite ecosystems and 
may have conditions that make the site unsafe for human or other use. Green remediation strategies 
focus on remedial actions that minimize further harm to the area, protect land resources and 
ecosystems at or near the site, and foster the return of sites to ecological, economic, social, or other 
uses.  


 Materials and waste: Site remediation may use significant amounts of raw materials and sometimes 
generates its own hazardous and non-hazardous wastes, including materials and debris that often are 
shipped offsite. Green remediation strategies offer opportunities to reduce materials consumption and 
waste generation, use recycled and local materials and spent products, and purchase environmentally 
preferred products. 


1.2 Green Remediation and the Waste Programs 
Promoting clean energy and mitigating climate change are top priorities for EPA. Superfund’s green 
remediation efforts intersect a variety of initiatives in other waste programs across EPA, states, and other 
federal agencies that are addressing sustainability and climate change issues. OSWER also is working to 
maximize community involvement and benefits of the various waste programs, including site remediation 
under Superfund.  


In August 2009, OSWER issued the Agency’s Principles for Greener Cleanups policy, which focuses on 
evaluating the environmental footprint of cleanup activities 
(http://www.epa.gov/oswer/greencleanups/principles.html) (USEPA, 2009b). The policy emphasizes that all 
cleanup approaches, and all elements of the cleanup process, can be optimized to enhance their overall 
environmental outcome; therefore, a “green cleanup involves more than merely adopting a specific 
technology or technique. Assessment of the five core elements used in green remediation strategies can 
assist decision makers in evaluating and documenting a greener cleanup. In considering these principles, 
OSWER cleanup programs will assure that cleanups and subsequent environmental footprint reduction 
occur in a manner that is consistent with statutes and regulations governing EPA cleanup programs and 
without compromising cleanup objectives, community interests, the reasonableness of cleanup 
timeframes, or the protectiveness of the cleanup actions.  


 
OSRTI is working with other OSWER and regional offices that manage cleanup programs to ensure 
consistency in applying the principles and the Superfund green remediation concepts and implementing 
this Strategy. These Program partners developed the Strategy with primarily the Superfund Remedial 
Program in mind, although other Agency cleanup programs may find information in the Strategy to be 
useful. Other federal, state, tribal, or local government cleanup programs also may adopt some of the 
implementation steps and evaluation activities to address sustainability and climate change issues. 
Implementation of the Strategy will involve a dynamic interchange of ideas, data, and practices within and 
outside of the Superfund Remedial Program. The Agency also expects to exchange “lessons learned” with 
our partners in cleanup as efforts evolve over time. 



http://www.epa.gov/oswer/greencleanups/principles.html
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1.3  Green Remediation and Superfund 
Green remediation aligns with goals and processes outlined in CERCLA (42 U.S.C. §9601 et seq.) as well 
as the NCP (40 CFR Part 300). CERCLA provides broad federal response authority to address releases of 
hazardous substances, pollutants, and contaminants in order to protect human health and the environment 
from uncontrolled hazardous waste sites. As the basic blueprint for 
carrying out Superfund response actions, the NCP describes 
expectations for response actions and includes remedy selection 
considerations such as “the nine criteria” to evaluate alternatives.3


Opportunities to decrease the environmental footprint of cleanup activities and maximize the environmental 
outcome of a cleanup exist throughout a project life, extending from site investigation through development 
of cleanup alternatives and remedy design, construction, operation, and monitoring. All of the Agency’s 10 
regional offices have initiated efforts to apply green remediation practices during site cleanups.


 
Green remediation strategies also are useful in non-time critical 
removal actions, including preparation of engineering 
evaluation/cost analyses (EE/CAs), but may have less applicability 
in time critical removals and particularly in emergency response 
situations. 


4


Green remediation strategies take precaution to protect areas on and surrounding contaminated sites and 
provide additional safeguards from activities potentially reducing the environmental outcome of cleanups. 
For example, treatment technologies used in groundwater pump-and-treat systems often use energy from 
fossil fuel-powered utilities for many years and in some cases decades. Remediation plans can include 
value engineering and system optimization techniques to reduce this fuel consumption. Another example is 
the use of biodiesel to power heavy field equipment, instead of conventional diesel that emits a complex 
mixture of air pollutants including both solid and gaseous materials with serious human and environmental 
effects. Diesel emissions pose particular concern in non-attainment areas


 These 
opportunities become more frequent with advances in cleanup technologies and growing awareness of the 
links between site cleanup and revitalization. Concerns about fluctuations in energy costs and the growing 
quantity of GHG emissions have highlighted the need to reduce energy consumption and generate a 
smaller environmental footprint during site cleanup. Given these trends, green remediation strategies offer 
significant potential for maximizing the environmental outcome of a cleanup, reducing project costs, and 
returning sites to productive reuse that is consistent with cleanup goals.  


5


Continued maintenance of robust health and safety planning on a 
site-specific basis provides the foundation for protecting cleanup 
workers and local communities during activities such as these. 
Green remediation strategies provide additional opportunities to 
reduce these impacts through innovative techniques, treatment 
system optimization, and use of more practices and technologies 
such as renewable energy sources, more efficient treatment 
equipment, and clean diesel technologies.  


 and additional problems in 
environmental justice communities that face disproportionate 
burdens of potential exposure to environmental hazards.  


The Agency’s 2006-2011 Strategic Plan includes a number of goals and objectives that can be advanced 
by green remediation. Goal 5 (“Compliance and Environmental Stewardship”) of the Strategic Plan, for 
example, specifies that stewards of the environment recycle wastes to the greatest extent possible, 
minimize or eliminate pollution at its source, conserve natural resources, and use energy efficiently to 
prevent harm to the environment or human health (USEPA, 2006a). Under sub-objective 3.2.2 (“Clean Up 
                                                 
3 See 40 CFR §300.430, Remedial investigation/feasibility study and selection of remedy. 
http://ecfr.gpoaccess.gov/cgi/t/text/text-
idx?c=ecfr&sid=15f6d3508190f51e0f3a05a9a3010287&rgn=div8&view=text&node=40:27.0.1.1.1.5.1.7&idno=40 
4 See EPA regional policies at: http://www.clu-in.org/greenremediation/regions/index.cfm. 
5 Section 107(d)(1)(A)(i) of the Clean Air Act defines a “nonattainment” area as any area that does not meet (or that 
contributes to ambient air quality in a nearby area that does not meet) the national primary or secondary ambient air 
quality standard for the relevant pollutant.  


Comprehensive planning for 
worker safety protection is part of 
the Superfund remedy selection 
and implementation process, in 
accordance with Occupational 
Safety & Health Administration 
regulations covering hazardous 
waste operations and emergency 
response (29 CFR 1910.120). 


Green remediation is viewed as a 
means to enhance remedy 
protectiveness, not as a 
disincentive to active remediation 
processes or an approach that 
reduces remedy protectiveness. 



http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&sid=15f6d3508190f51e0f3a05a9a3010287&rgn=div8&view=text&node=40:27.0.1.1.1.5.1.7&idno=40

http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&sid=15f6d3508190f51e0f3a05a9a3010287&rgn=div8&view=text&node=40:27.0.1.1.1.5.1.7&idno=40

http://www.clu-in.org/greenremediation/regions/index.cfm
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and Revitalize Contaminated Land”), the Agency commits to ensuring that substantial numbers of NPL 
sites are ready for site-wide reuse.  


Cleanup projects can complement efforts to increase site sustainability by incorporating greener strategies 
and practices in all phases of a cleanup and redevelopment project. An integrated approach can include 
activities such as:  


 Deconstructing a site’s buildings and infrastructure and reusing the materials on site;  


 Designing cleanups that maximize opportunities for mixed use and smart-growth land reuse;  


 Using green building design/construction practices for structures such as water treatment plants; and  


 Planning long-term remedy operations and reuse activities that are less environmentally intensive and 
pose minimal adverse effects (such as diesel emissions and fugitive dust) on local communities.  


1.4 Federal and State Statutes and Executive Orders Promoting 
Energy and Water Conservation 


Green remediation strategies are derived from CERCLA and NCP frameworks but also involve concepts 
from executive orders and federal or state statutes and regulations that specifically address reductions in 
energy and water consumption, increased use of renewable energy, and conservation of other natural 
resources. The Energy Policy Act of 2005, for example, promotes energy conservation nationwide. The 
Energy Independence and Security Act of 2007 builds on the Energy Policy Act by setting additional goals 
for energy consumption and associated GHG emissions, including increased use of alternative fuels for 
vehicles and accelerated research on alternative energy resources. Executive Order (EO) 13423, 
Strengthening Federal Environmental, Energy, and Transportation Management, further states it is the 
policy of the United States that federal agencies conduct their environmental, transportation, and energy-
related activities under the law in support of their respective missions in an environmentally, economically 
and fiscally sound, integrated, continuously improving, efficient, and sustainable manner (EO, 2007).  
 
EO 13514, Federal Leadership in Environmental, Energy, and Economic Performance, uses the 
framework provided by EO 13423 to establish an integrated strategy towards sustainability in the federal 
government. EO 13514 requires federal agencies to: 


 Increase energy efficiency; 


 Measure, report, and reduce GHG emissions from direct and indirect sources;  


 Conserve and protect water resources through efficiency, reuse, and stormwater management; 


 Eliminate waste, recycle, and prevent pollution; 


 Leverage agency acquisitions to foster markets for sustainable technologies and environmentally 
preferable materials, products, and services; 


 Design, construct, maintain, and operate high performance buildings in sustainable locations; and 


 Strengthen vitality and livability of communities where federal facilities are located (EO, 2009). 


In context of EO 13514, EPA activities include government remediation of Superfund sites. Draft guidance 
on federal GHG accounting and reporting indicates that emissions associated with this activity are subject 
to "scope 3" voluntary reporting.6 As a related matter, many states are adopting climate legislation and 
policies, creating climate action plans, and providing incentives to create renewable energy projects.7


                                                 
6 EO 13514 defines scope 3 GHG as “emissions from sources not owned or directly controlled by a Federal agency 
but related to agency activities such as vendor supply chains, delivery services, and employee travel and commuting.” 


 A 
majority of states and the District of Columbia have implemented policies for renewable portfolio standards 
that require electricity providers to obtain a minimum percentage of their power from renewable energy 
resources by a certain date. 


7 See: Database of State Incentives for Renewables & Efficiency (North Carolina Solar Center/Interstate Renewable 
Energy Council, n.d.) and U.S. States & Regions (Pew Center on Global Climate Change, n.d.). 
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2.0 Superfund Remedial Program’s Green Remediation 
Goals and Key Actions 


_____________________________________________________ 
The NCP is designed to serve as a general blueprint for federal cleanups, including those using CERCLA 
authority. It addresses response actions for oil spills as well as hazardous substances, pollutants, and 
contaminants. Under CERCLA and the NCP, remedial response actions may involve a number of steps 
including site assessment, remedial investigation, feasibility study, remedy selection, remedy 
implementation, and a five-year review for a site where waste is left onsite. Employing green remediation 
practices fits within the statutory and regulatory framework of the Superfund Remedial Program.  


Green remediation comprises a range of best practices that may be applied throughout the Superfund 
cleanup process, beginning with site assessment and investigation and extending through remedy 
operations. The best management practices of green remediation provide potential means to improve 
waste management; conserve or preserve energy, fuel, water, and other natural resources; reduce GHG 
emissions; promote sustainable long-term stewardship; and reduce adverse impacts on local communities 
during and after remediation activities. Green remediation can also complement efforts to return 
brownfields and private or federal Superfund sites to productive use in a sustainable manner, such as 
utility-scale production of renewable energy.  


Utilization of green remediation strategies within the scope of a Superfund response may help ensure a 
protective remedy. For sites where the remedy has already been selected, it often will be possible to 
implement the remedy in a way that has lesser long-term negative effects on the environment. At sites with 
operating remedies, green remediation practices may be used to upgrade or optimize treatment systems.  


OSWER is currently developing guidance that addresses how green remediation options can be evaluated 
in manners consistent with CERCLA requirements and relevant NCP provisions. Since the enactment of 
CERCLA and promulgation of the final NCP in 1990, EPA has undertaken various initiatives that may 
provide a platform for consideration and implementation of green remediation measures, such as the 
Ground Water Optimization Initiative8 and the Superfund Redevelopment Initiative (SRI).9


In addition, the Environmentally Responsible Redevelopment and Reuse (ER3) Initiative


  


10


In addition to general green remediation steps that parties can take throughout the cleanup life cycle, such 
as minimizing travel to and from sites, decision makers can integrate practices of green remediation into all 
phases of the remedial process; for example:  


 encourages 
developers and property owners to implement sustainable practices during redevelopment of contaminated 
sites. The ER3 Initiative complements EPA's efforts to clean up contaminated sites. Through OSRE’s 
partnership with OSRTI, the ER3 Initiative also includes green remediation as part of its efforts to promote 
sustainable cleanup of contaminated sites.  


                                                 
8 OSWER initiated optimization of Superfund-financed groundwater remedies as part of the FY2000-FY2001 
Superfund Reforms Strategy (OSWER 9200.0-33; July 7, 2000). Remedy optimization is designed to facilitate 
systematic review and modification of remedies to promote continuous improvement in overall remedy and cost 
effectiveness (USEPA, n.d.2). In the Superfund Program, optimization evaluations generally use the remediation 
system evaluation (RSE) process, a tool developed by the U.S. Army Corps of Engineers. RSEs can be conducted for 
Superfund remedies involving one or more technologies used for groundwater, soil, and/or sediment treatment 
(USEPA, n.d.10). 
9 Consistent with the SRI Initiative, communities return some of the nation's worst hazardous waste sites to safe and 
productive uses. In addition to cleaning up Superfund sites and making them protective of human health and the 
environment, EPA is working with communities and other partners by considering reasonably anticipated future land 
use in the cleanup process. The Agency also is working with PRPs, communities, and other stakeholders at sites that 
have already been cleaned up to ensure that reuse and long-term stewardship are consistent with maintaining the 
integrity of cleanups (USEPA, n.d.9).  
10 EPA’s ER3 Initiative uses enforcement incentives to encourage developers, property owners, and other parties to 
implement sustainable practices during cleanup, redevelopment, and reuse of contaminated sites (USEPA, n.d.3). 
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 Preliminary Assessment and Site Investigation (PA/SI): Project managers can use more efficient, 
streamlined approaches that minimize field mobilizations, materials and natural resource consumption, 
and waste generation. 


 Remedial Investigation and Feasibility Study (RI/FS): Managers can reduce the environmental 
effects of more intensive site characterization activities such as field sampling by employing the same 
practices used for a PA/SI. When developing options for remedial actions that are consistent with 
remedial action objectives, project managers should consider alternatives that include opportunities for 
reducing the environmental footprint of remedial design and construction activities. Thorough site 
characterization, including full delineation of contaminant source areas and plumes, will help avoid 
unnecessary consumption of materials and natural resources during a remedial action.  


 Remedial Design (RD): Opportunities to integrate green remediation strategies into a remedy can be 
taken when: 


 Designing a new remedy,  


 Conducting a pilot test, or  


 Updating an existing remedy to ensure remedy protectiveness, based on new information or 
changes in science and technology.  


 Remedial Action (RA): The construction phase as well as the operational phase of a remedial action 
provides significant opportunities to reduce onsite and offsite footprints of a cleanup. Best 
management practices introduced during construction can continue during remedy operation. The 
practices include using clean fuels and renewable energy sources for vehicles and equipment, 
retrofitting diesel machinery and vehicles for improved emission controls, reusing construction and 
routine operational materials, reclaiming demolition or processing waste, and installing maximum 
controls for stormwater runoff.  


 Short- and Long-Term Remedy Operations and Five-Year Reviews: Periodic reviews are required 
at sites where contaminants remaining on site after a cleanup action do not allow for unrestricted use 
or unlimited exposure. The five-year review serves to ensure that the remedy remains protective and 
offers opportunities for project managers to evaluate whether green remediation practices can be 
integrated into remedy operation and maintenance (O&M).  


EPA considers reasonably anticipated future land use throughout the remedy selection and 
implementation process to help ensure that response actions will remain protective in light of the 
anticipated reuse of remediated sites. Green remediation strategies can complement anticipated site reuse 
involving sustainable activities or property development in accordance with community-level smart growth 
principles and green building practices. Integrated planning of cleanup and reuse projects also facilitates 
sharing of site infrastructure components such as stormwater controls, waste recycling networks, or small-
scale renewable energy systems.  


To provide ready access to updated information about the Superfund Green Remediation Strategy and its 
implementation, OSRTI has added a “Superfund & Green Remediation” page to the EPA’s website 
(http://www.epa.gov/superfund/greenremediation) (USEPA, n.d.8). The Agency has also identified a 
Superfund Green Remediation Coordinator in each EPA region to foster consideration of green 
remediation within his/her region, serve as a liaison in green remediation issues, coordinate with other 
regional programs, and update stakeholders on potential or actual changes in environmental and 
community effects as a result of using green remediation strategies; a listing of the coordinators is 
available online (http://www.epa.gov/superfund/greenremediation/coordinators.html). 


The Strategy consists of nine key actions involving 40 specific actions associated with: (1) policy and 
guidance development, (2) resource development and program implementation, and (3) Program 
evaluation. OSRTI intends to track the progress of each strategic action; many are currently under 
development or already implemented (and in some cases ongoing), while others will be initiated shortly. 


  


 



http://www.epa.gov/superfund/greenremediation

http://www.epa.gov/superfund/greenremediation/coordinators.html
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2.1 Policy and Guidance Development 


Goal: 
Provide policy and guidance to achieve greater pursuit and use of green remediation practices throughout 
the Superfund cleanup process (consistent with CERCLA and NCP requirements) that will provide a clear, 
legally defensible foundation for facilitating green remediation. 


Introduction:  
Policy and guidance development will focus on a single key action intended to integrate green remediation 
within the Program and provide an overall context for using green remediation strategies to the maximum 
extent practicable. OSRTI recognizes the need to develop a policy statement that clarifies the scope of 
green remediation within the sphere of Superfund activities and how it fits within various phases of the 
Program. Superfund response actions to be covered in the policy and related guidance include non time-
critical removal actions, site investigations, feasibility studies, remedial design, remedy construction, 
remedy O&M, and long-term remedial actions. The policy would encourage collaboration among EPA 
regions and stakeholders when evaluating the environmental effects of remedy implementation and 
incorporating options to minimize environmental footprints of cleanups. 


The Agency’s anticipated actions regarding policy and guidance are designed to integrate green 
remediation concepts into Superfund response actions in ways that are consistent with the Statute and its 
regulations. EPA regions may wish to adapt or tailor the actions and concepts for incorporation into region-
specific policies. As the national framework for green remediation evolves, this key action may need 
revision. 


 


 


The goals of green remediation are designed to be consistent with objectives and processes specified in 
CERCLA and the NCP, which provides detailed expectations and criteria to follow in selecting and 
implementing cleanup remedies. This action area describes efforts EPA will undertake to ensure green 
remediation efforts can be effectively pursued and integrated into Superfund response actions while 
adhering to NCP requirements and related statutes. Experiences gained from recent EPA negotiations with 
PRPs for consent orders that successfully incorporate green remediation provisions will inform the policy 
development process. The Agency will take the following actions:  


1.1 Develop OSWER policy on green remediation in remedy selection for remedial and non-
time critical removal actions: OSRTI will continue working with FFRRO and other OSWER 
offices (the Office of Brownfields and Land Revitalization, Office of Underground Storage Tanks, 
Office of Resource Conservation and Recovery, and Center for Policy Analysis) and other Agency 
offices to develop an approach for considering green remediation strategies within the existing 
NCP remedy selection process and documenting the strategies in CERCLA remedial decision 
documents. OSWER anticipates this policy will clarify how green remediation can factor into the 
NCP’s nine evaluation criteria for remedy selection and the Superfund evaluation criteria for non-
time critical removal actions involving the EE/CA process. The policy also would describe 
considerations in potential amendment of decision documents for an existing remedy, such as 
remedy protectiveness, integrity, and cost. Policy recommendations would address the importance 
of key statutory requirements and NCP provisions. [under development]  


1.2 Evaluate potentially applicable or relevant and appropriate requirements (ARARs): OSRTI 
will analyze and summarize existing state and federal regulations such as state renewable energy 
portfolio standards to determine whether they may be potential ARARs under CERCLA. This 
analysis could assist regions in developing and implementing remedies that address new ARARs 
related to green remediation goals. OSRTI will distribute the summary information to EPA regional 


Key Action #1: Clarify the role of green remediation in remedy selection and 
implementation 
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offices and post the material online at the “Green Remediation Focus” area of the Agency’s “CLU-
IN” Web platform (http://www.cluin.org/greenremediation).11


2.2 Resource Development and Program Implementation  


 [under development] 


Goal:   
Formulate and develop green remediation practices and resources to help on-scene coordinators (OSCs) 
and remedial project managers (RPMs) ensure that green remediation is considered throughout the 
response process and in meeting remedial goals.  
 
Introduction: 
Throughout the Superfund cleanup process (including site assessment and characterization, removal, 
design, construction, O&M, monitoring, closeout, and revitalization), there are opportunities to improve the 
environmental outcome of a cleanup and contribute to site sustainability. As cleanup technologies continue 
to advance and related options evolve, green remediation strategies may offer significant potential for 
reducing project costs while meeting the selected remedy’s remedial action objectives. Key actions involve 
researching and evaluating existing or evolving green remediation resources such as technical data, 
information on new technologies, internal and external knowledge, funding, contracts, and grants, and 
developing new tools and resources as needed.  


 
 


The Agency will design a compendium of practices and tools to facilitate understanding and 
implementation of green remediation efforts by consolidating available tools and resources in a central 
location organized by cleanup phase (extending from site discovery through post-construction). OSRTI will 
establish quality assurance/quality control procedures to minimize duplicative or excessive information, 
assure efficiencies, and maximize user friendliness of the compendium, and will update the compendium 
as needed to reflect evolving cleanup or auxiliary technologies and new practices or tools. Actions to 
develop the compendium include:  


2.1 Identify green remediation resource needs: OSRTI will work with Program partners in 
researching and evaluating existing green remediation tools and frameworks available on CLU-IN 
as well as materials such as checklists, fact sheets, and outlines issued by regional or other 
program offices. [under development] 


2.2 Identify additional green remediation information resources: Program partners will reach out 
to communities, contractors, technology vendors, states, other EPA workgroups, and non-
governmental organizations for green remediation evaluations, case studies, fact sheets, and 
other resources. The Agency will engage other federal agencies to document and share the tools 
and best management practices. [under development] 


2.3 Develop technology-specific assessment tools and fact sheets: OSRTI will continue 
developing fact sheets that demonstrate best management practices of green remediation.12


                                                 
11 Cross-program technical materials, federal and state policies, and background information are available on the 
Green Remediation Focus website at: http://www.cluin.org/greenremediation (USEPA, n.d.4). 


 Fact 
sheets will address specific technologies and methods for assessing and improving technology 
efficiencies as well as particular remedies or crosscutting topics. Environmental footprint 
evaluation topics may include life cycle assessment of remedial actions, use of liquid fuels during 
site operations, energy and water consumption, and GHG emissions. One example is a fact sheet 
illustrating site-specific application, unique considerations, and operating procedures associated 
with green remediation practices for pump-and-treat remedies. [under development] 


12 Such as Green Remediation: Best Management Practices for Excavation and Surface Restoration (USEPA, 2008b). 


Key Action #2: Develop a compendium of practices and tools to help project 
and Program managers integrate green remediation practices  


 



http://www.cluin.org/greenremediation

http://www.cluin.org/greenremediation
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2.4 Develop green remediation “Q&A’s”: The Program will continue collaboration with state 
regulatory partners to develop “Questions & Answers” and “Myths vs. Facts” summaries to foster 
better understanding of green remediation.13


2.5 Produce green remediation checklists: OSRTI will develop national checklists for existing 
Superfund processes (PA/SI, RI/FS, and RD/RA) and long-term response actions. Checklists also 
would apply to RSEs and five-year reviews, which foster strategic actions involving advances in 
science and technology. This action will integrate information from existing checklists developed 
through regional or cross-program initiatives to the extent possible, such as Region 2’s “Green Site 
Assessments and Remediation Checklist for the Superfund RI/FS,” Region 3’s efforts to develop a 
voluntary green cleanup standard and certification system (USEPA, n.d.5), and the Engineering 
Forum’s checklist for energy conservation and production (USEPA, 2004). [under development] 


 [under development] 


2.6 Deliver or host green remediation training through the Technology Innovation and Field 
Services Division’s training infrastructure: Training generally will be co-located with other 
venues such as annual National Association of Remedial Project Managers (NARPM) 
conferences, OSC Readiness training, and North American Commission for Environmental 
Cooperation meetings. Program partners also will sponsor periodic Internet seminars on CLU-IN. 
[already implemented] 


2.7 Provide site-specific assistance and assistance mechanisms: OSRTI will assist regional staff 
in reviewing green remediation options during the site investigation and remedy selection 
processes and in optimizing and retrofitting existing remedial systems. This assistance includes 
direct technical support from experts in Agency program offices and groups such as the Technical 
Support Project’s Green Remediation Committee. OSWER also could collaborate with the Office 
of Research and Development’s National Risk Management Research Laboratory (NRMRL) 
through: (a) NRMRL’s Materials Management and Remediation Center operating under the 
Environmental Technology Verification Program, and (b) workings of the Superfund technical 
liaisons. Site-specific assistance mechanisms would include OSWER interagency agreements 
(IAs) with missions to support green remediation. [already implemented] 


 


 
The Superfund Remedial Program needs to examine additional options for incorporating green 
remediation consistent with the NCP and CERCLA. The design of such options can complement activities 
developed independently by EPA regions and other federal, state, tribal or local organizations. Potential 
actions include: 


3.1 Identify methods to maximize use of renewable energy with a goal of using 100% renewable 
energy to power site operations: OSWER encourages the use of renewable energy as one way 
to reduce GHG emissions in site operations. Options for securing energy from renewable 
resources include onsite production, green power purchases from electric service providers, or 
purchases of renewable energy certificates (RECs). The Program’s ultimate goal is to power 100% 
of site operations through renewable energy resources; however, this goal will not take priority 
over meeting cleanup goals. [under development]  


3.2 Identify methods for increasing energy efficiency: OSWER also encourages reduced energy 
consumption and GHG emissions in site operations at all Superfund sites through energy 
conservation practices such as using EnergyStar® equipment. OSRTI will include energy 
conservation measures in all future site-specific RSEs and include energy conservation 
recommendations in the follow-up evaluation reports. The Agency also will work with other 
organizations such as DOE’s Office of Energy Efficiency and Renewable Energy, trade 
organizations, and cleanup contractors to identify advanced technologies and conduct outreach 
through mechanisms such as CLU-IN seminars or training courses. [under development] 


                                                 
13Such as Green Remediation Myth Busters developed by the Association of State and Territorial Solid Waste 
Management Officials (http://www.astswmo.org/resources_sustainability_greenercleanups.html). 


Key Action #3: Identify options that enable use of green remediation practices 



http://www.astswmo.org/resources_sustainability_greenercleanups.html
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3.3 Develop a better understanding of the costs or savings associated with use of green 
remediation strategies and practices: OSRTI will evaluate the costs and savings of various 
green remediation strategies, including those for achieving greater energy efficiency and using 
renewable energy sources, by analyzing the data available at a sampling of green remediation 
projects implemented to date. The Agency will evaluate and build upon successful internal and 
external efforts to facilitate green remediation and 
plans to work with other federal agencies, states, 
and private industry to find independent financing 
mechanisms or incentives. Potential mechanisms 
include loans or grants, expedited permitting 
processes used by state or local government 
agencies, cleanup contractor bonuses, a green 
cleanup certification system, and/or REC purchases. 
OSRTI will summarize the information and make it 
available to the public through online CLU-IN 
seminars and documents posted on OSRTI’s green 
remediation Web pages. [under development] 


3.4 Develop a fact sheet on using green power for site cleanup: OSRTI will lead development of a 
fact sheet on best management practices for generating or procuring electricity from renewable 
sources such as solar, wind, geothermal, biomass, and landfill methane-gas resources. Fact sheet 
topics will include small-scale onsite production for direct use or utility sale/credit, purchases of 
RECs to power site operations, development of power purchase agreements for onsite production, 
and commercial-scale production from onsite resources. This action complements action 5.4, 
which supports the RE-Powering America’s Land Initiative, and action 4.3, which identifies 
opportunities to recover methane gas from Superfund landfill. [under development] 


3.5 Identify methods to increase use of renewable energy resources for site remediation at 
remote locations: EPA will work with NREL, PRPs, and vendors to identify opportunities for 
integrating renewable energy systems that can power treatment systems at sites without existing 
access to the electricity grid. [under development]  


3.6 Explore and/or establish mechanisms to finance green remediation research, development, 
and demonstration (RD&D) and initial deployment at Superfund sites: OSRTI and FFRRO 
will identify existing federal resources (such as U.S. Department of Defense, U.S. Department of 
Energy (DOE), and Small Business Innovation Research programs) to fund green remediation 
research and application. One sample approach for this action is the Materials Management and 
Remediation pilot project sponsored by the public-private Environmental Technology Verification 
Program. Finance mechanisms may involve assistance agreements, IAs, and contracts as 
appropriate (see Key Action #6). EPA also will explore options for establishing headquarters 
and/or regional green remediation funds for financing green remediation activities at Fund-lead 
sites. The Agency would need to establish the amount of available funding, criteria for accessing 
the fund, and methods for returning any savings to the fund and/or the region. Lessons and 
strategies gained at Fund-lead sites may then be applied to similar efforts at federal facility, state-
lead, and PRP-lead sites. [under development] 


3.7 Participate in development of a national standards and certification process: Program 
partners will build on a project initiated by Region 3 that involves EPA participation in an ASTM 
International work item to develop a national, voluntary standard for green cleanups.14


 


 The Agency 
is working with state partners to develop a draft framework that outlines desired outcomes for a 
green cleanup standard and serves as a starting point for the consensus-based process used to 
develop the standard. The Agency’s Green Cleanup Standards Workgroup will continue 
developing various options for associated certification of voluntary green cleanups. [under 
development] 


                                                 
14 See periodic updates on EPA’s Green Cleanup Standard Initiative (USEPA, n.d.5) and related updates from ASTM 
International (ASTM International, n.d.). 


Green remediation strategies can 
significantly benefit from value 
engineering, which involves systematic 
and creative methods to reduce 
nonessential procurement and program 
costs without sacrificing reliability, 
efficiency, or original objectives of a 
cleanup, whether in the design or 
implementation phase. (USEPA, 2006b)  
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This key action targets various methods for reducing air pollutants caused by Superfund response 
activities (particularly vehicle and equipment deployment) and converting waste gas to sources of 
renewable energy. OSRTI will explore the use of clean fuel and emission technologies for all types of 
Superfund contracts.  


4.1 Develop a fact sheet on clean fuel and emission technologies: 
OSRTI will coordinate with EPA’s Office of Transportation and Air 
Quality and regional offices in compiling an OSRTI fact sheet that 
discusses methods for reducing consumption of fossil fuel and 
associated emission of air pollutants. The fact sheet would target best 
management practices involved in operations and maintenance (such 
as engine idle reduction planning), use of advanced diesel 
technologies (such as retrofitting vehicles with engine exhaust filters), 
and selection of fuel efficient and alternative vehicles. The fact sheet also will address alternative 
fuels and fuel additives and provide a better understanding of the environmental effects of using 
various liquid fuels such as biodiesel. Information resources would include technical material such 
as listings of diesel retrofit technologies verified by EPA and background information supporting 
EPA rulemakings. [already implemented] 


4.2 Develop cleanup contract requirements for incorporating clean fuel and emission 
technologies: As a complement to Key Action #6, this action involves detailed investigation and 
development of sample contract language related to air emission reductions and tracking for 
Superfund sites. [under development] 


4.3 Identify opportunities for recovering and using methane gas emitted from landfills on 
Superfund sites: EPA will work with PRPs and owners or operators of landfills on Superfund sites 
to implement voluntary cost-effective methane recovery projects for supplementing the energy 
demands of onsite operations (such as groundwater pump-and-treat systems) instead of 
exclusively treating methane gas as waste. For both Fund-lead and PRP-lead projects, the regions 
can apply the landfill methane-to-energy screening tool under development by OSRTI and FFRRO 
to evaluate the technical feasibility of landfill methane recovery, associated cost and practicality, 
and anticipated reduction in GHG emission from the landfills. [under development] 


 


 


Pilot projects will help build a collection of data on actual costs and results of green remediation practices, 
operational and administrative lessons learned, and materials for planned training and information 
sessions. EPA headquarters could provide regional offices with funding to support scoping, planning, or 
design activities related to green remediation pilot projects.  


5.1 Develop a database of innovative green remediation pilot projects: Pilot projects can provide 
valuable information on practical field experience with green remediation practices. OSRTI's 
Technology Innovation and Field Services Division and the regions will collect data generated from 
innovative green remediation pilot projects undertaken by EPA and others and develop a 
comprehensive database that supports future cleanup actions. OSRTI will reach out to other 
government agencies, cleanup contractors, and other stakeholders to collect information on 
experience with green remediation contracting language. [under development]  


5.2 Develop and pilot test a green remediation analysis template to help collect information 
during various phases of the remediation process at any site: The anticipated template may 
consist of a series of checklists for compiling baseline information and comparing potential green 
remediation strategies. Template topics will include opportunities for greater energy efficiency and 
site suitability for long-term wind farming, solar or thermal energy generation, and gas production. 
[under development] 


Key Action #4: Address air pollutant emissions 


Key Action #5: Develop pilot projects to evaluate and demonstrate green 
remediation applications 


 


Minimizing diesel 
emissions reduces 
the risk to people – 
residents and workers 
alike – in the vicinity 
of a cleanup project.  
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5.3 Incorporate green remediation factors into remedy optimization evaluations: Following a 
successful pilot effort in FY 2010, the Program will continue to incorporate green remediation into 
future optimization reviews. The effort will include pursuit of energy efficiency and alternative 
energy sources, reduction of air emissions, water conservation, efficiencies in materials use, 
reduction of waste generated by the remedy, use of recycled materials, minimized habitat 
destruction, and other key green remediation considerations relevant to the operating remedies. 
[already implemented] 


5.4 Support the RE-Powering America’s Land Initiative by identifying Superfund sites with 
outstanding or superb renewable energy potential:15


 


 OSWER will encourage EPA regions to 
work with renewable energy developers and other stakeholders to assess feasibility of locating 
renewable energy generation projects on contaminated lands and mining sites. Technical 
assistance to the regions is available through an OSWER IA with NREL. [under development]  


 


OSWER will examine opportunities to enter into or modify EPA contracts, cooperative agreements, grants, 
and IAs as a means to assure use of green remediation best management practices consistent with the 
remedy selected. Consistent with Federal Acquisition Regulations and Executive Order 13423 (EO, 2007), 
OSWER will work with the Office of Acquisitions Management to:  


6.1 Modify EPA contract language to include green remediation practices: The Agency will 
identify upcoming solicitations and develop language for the statements of work (SOWs) and 
requests for proposals. The Agency also will modify SOW language in existing remedial and 
removal contracts (both region-wide and site-specific) and work assignments or task orders 
whenever possible. Pertinent language in new or existing contracts will remain consistent with 
remedy selection under the NCP and other requirements. The Agency expects to use results-
based language directing contractors to explore green remediation strategies (such as 
incorporating renewable energy sources, reducing water consumption, increasing material reuse, 
and reducing energy/fuel consumption during O&M) in all cases with the exception of time critical 
removals. Efforts to modify contract language may begin with referencing the best management 
practices (as posted on OSRTI’s website at www.cluin.org/greenremediation). The Agency also 
plans to develop national model contract language that contains SOWs referencing EO 13514, 
federal mandates, and adaptations of EPA regional specifications in Remedial Action Contract 
(RAC) and Emergency and Rapid Response Services (ERRS) SOWs (as compiled in OSRTI’s 
Green Response Action Contracting and Administrative Toolkit (see action 6.3). Model language 
also may reflect specifications in Federal Acquisition Regulations. OSRTI will share model contract 
language through Web posting for potential use by other government agencies or other Superfund 
stakeholders. [under development] 


6.2 Modify contract language to require reporting of selected activities: The Agency plans to 
modify SOW language in remedial and removal contracts (and/or associated work assignments or 
task orders) to require contractors to annually and/or monthly report on concerns such as energy 
and fuel usage, separate from other direct costs. [under development]  


6.3 Develop and periodically update a green remediation contracting tool kit: OSRTI will 
disseminate the Green Response Action Contracting and Administrative Toolkit to regional project 
managers and Superfund contractors (USEPA, 2009a). Program partners will continue compiling 
new language adopted by regions or other agencies and information on innovative contracting or 
administrative mechanisms coming into use, and make toolkit updates publically available through 
posting on OSRTI’s green remediation Web pages (www.cluin.org/greenremediation). The 
Program also will explore opportunities to provide incentives that encourage cleanup contractors to 
use green remediation practices consistent with remedy selection under the NCP; incentives may 
include Agency recognition, education, training, and partnerships. [already implemented] 


                                                 
15 RE-Powering America’s Land products include maps and incentive sheets on potential for community wind energy, 
utility-scale wind energy, concentrating solar power, photovoltaic solar energy, and biomass energy (USEPA, n.d.7). 


Key Action #6:   Establish opportunities in contracts and assistance agreements 
 to identify green remediation practices in selected remedies 
 



http://www.cluin.org/greenremediation

http://www.cluin.org/greenremediation
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6.4 Develop model terms and conditions for assistance agreements and IAs concerning site 
cleanup: Using regional examples such as Region 2’s IA with the U.S. Army Corps of Engineers, 
OSWER will draft and institutionalize requirements for green remediation considerations consistent 
with the selected remedy in assistance agreements, IAs, and other vehicles. This effort will include 
development of model outputs/outcomes for regions to use in state agreements. [under 
development] 


6.5 Explore additional opportunities to use existing federal agreements and establish new 
agreements: OSWER will use its memoranda of understanding and/or IAs with NREL and 
Argonne National Laboratory to provide regions with site-specific technical assistance. EPA will 
pursue additional IAs with other agencies to additionally enable green remediation strategies 
consistent with NCP response actions. [under development] 


6.6 Explore and promote opportunities to use local expertise in green cleanups: Through 
venues such as the Superfund Job Training Initiative, the Program will seek to engage 
stakeholders in worker training and hiring opportunities applicable to green cleanups. For example, 
regional and local utility businesses will be encouraged to develop strategies that develop and 
retain local workers with expertise in energy optimization and renewable energy integration. In 
addition, local government agencies and businesses directly or indirectly involved in cleanups will 
be encouraged to institute service contracts and agreements with clauses that give preference to 
local workers and firms using environmentally preferable practices. [under development] 


 
 


 
Development of green remediation program-wide and site-level initiatives will depend on shared activities 
and information that involve multiple interested parties, disciplines, and federal and state cleanup 
programs. A dedicated, well organized communications effort is needed to: (a) ensure that all stakeholders 
have an opportunity to be involved, (b) ensure consistency of green remediation messages across and 
within programs, (c) share technical and programmatic information, and (d) provide options that 
incorporate green remediation practices. OSRTI plans to undertake the following actions to address these 
needs: 


7.1 Develop a communication plan: The communication plan will complement OSWER efforts to 
ensure consistency of green remediation messages across the various cleanup programs. The 
plan will include sharing of success stories and lessons learned gained by communities, EPA 
regions, other federal agencies, states, tribes, local organizations, and contractors. Tools for 
information sharing will include websites, periodic teleconferences among Program offices, 
regional staff and managers, Internet seminars, and EPA’s biannual Community Involvement 
Training Conference. Regular communications at events such as OSC Readiness and the annual 
NARPM training conference are an integral aspect of the plan. Program partners also will maintain 
communications at non-Superfund events such as the National Brownfields Conference, the 
RCRA Corrective Action Conference, and the National UST Conference. [under development]  


7.2 Conduct outreach to contractors and industry: This action will facilitate information sharing 
among EPA regions and help define or refine the best management practices of green 
remediation. Target information includes success stories, complications and technical roadblocks, 
and costs incurred or saved. [under development] 


7.3 Partner with other federal agencies and state organizations to promote national use of 
green remediation strategies: Program partners will share EPA success stories and lessons 
learned with other agencies and state organizations. Government organizations with work teams 
dedicated to green cleanup issues include the Federal Remediation Technologies Roundtable, 
Interstate Technology and Regulatory Council (ITRC), and Association of State and Territorial 
Solid Waste Management Officials (ASTSWMO). OSRTI and FFRRO will partner with other 
federal agencies and states to compile federal and state publications and information resources on 
green remediation strategies and distribute them to EPA, state, and other federal agency program 
and project managers. [already implemented] 


Key Action #7: Communicate and share success stories and lessons learned 
among “implementers” across the Program and the public 
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7.4 Engage local communities in assessing and implementing green remediation options: 
OSRTI will work with EPA regional offices to strengthen participation of local stakeholders, 
including minority and low-income populations affected by site cleanup. Mechanisms may include 
the Technical Assistance Services for Communities Program to help communities understand 
technical issues and opportunities posed by green remediation strategies; the Technical 
Assistance Grant Program to establish information networks; and the Superfund Job Training 
Initiative to help educate local workers in specialty fields such as energy efficiency and renewable 
energy applications. [to be initiated] 


2.3 Program Evaluation 


Goal: 
Identify and make available measures and metrics for evaluating green remediation implementation at a 
site level and a Program level as part of a coordinated effort among OSWER program offices. OSWER 
may use the resulting measures and metrics to integrate green remediation goals into EPA’s Strategic 
Plan and align green remediation activities with Agency budgets. 


Introduction:  
Superfund stakeholders need evaluation objectives for green remediation at both the site and Program 
levels to: (1) identify elements leading to improved environmental outcomes, (2) evaluate progress 
resulting from green remediation practices over time, and (3) report accomplishments at specific sites and 
across the Program. OSWER will begin this effort by establishing a conceptual framework that includes 
criteria for selecting green remediation measures. Criteria may include the degree of resolution acceptable 
for different evaluation parameters; limits to the level of effort required to employ the measures; the need 
to align with updated EPA goals; and the needs of various users such as site managers, regional offices, 
and national program managers. The criteria should also address acceptable approaches for addressing 
indirect or intangible effects of green remediation, managing disparate data, and weighing disparate 
measures.  


Clear definition of green remediation measures and metrics will expedite subsequent data collection and 
contribute to the use of qualitative measures for tracking progress toward green remediation goals. EPA 
will work with states through ASTSWMO and the ITRC to identify measures and metrics suitable for use in 
assistance agreements and IAs concerning green remediation.  


Key actions for green remediation evaluation will begin by examining existing tools developed by EPA, 
other federal agencies, states, and private industry for potential application to the Program. Common 
needs in site and Program evaluations include: 


 Estimate of a baseline based on specific parameters 
such as energy use, fuel consumption, air emissions, 
and water use. Other baseline parameters may 
include the extent to which decision makers consider 
green remediation options at individual sites, deploy 
the best management practices at individual sites, or 
institute certain approaches as an integral part of the 
Superfund process.  


 Performance measure benchmarks, which will build upon Agency and other standards such as 
ASTM International’s environmental management series or a forthcoming voluntary green cleanup 
standard, as well as policies and methodologies issued under initiatives such as the United Nations 
Framework on Climate Change (United Nations, 2003). Baselines and methodologies pertaining to 
GHG and associated consumption of fossil fuel energy will be derived in part from EPA information 
such as the Office of Air and Radiation’s October 30, 2009, final rule on mandatory reporting of GHG 
and related rule amendments (USEPA, n.d.1) and EPA’s Inventory of U.S. Greenhouse Gas 
Emissions and Sinks: 1990 – 2008 (USEPA, 2010).  


Internal baselines will provide the 
Agency with a starting point from which 
to measure related changes and quantify 
related project improvements in 
accordance with one or more core 
elements of green remediation. 
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 Evaluation measures, which should be meaningful and transferable across site and Program use 
levels. Anticipated measures include fuel and energy consumption, contributions from renewable 
energy sources, GHG and air contaminant emissions, water consumption and reuse, and material 
recycling or reuse.  


 A core set of metrics that is practical to apply and poses minimal reporting burdens on RPMs and 
OSCs. Consistent, intuitive metrics will help balance project decision making and supply quantitative or 
qualitative data for measuring changes from relevant baselines. Examples include gallons of fuel, 
kilowatts of electricity, pounds of carbon dioxide equivalents, gallons of water, and cubic yards of 
waste.  


 


 


In order to make informed decisions on green remediation strategies at a site level, the Agency and 
Superfund cleanup stakeholders need a consistent approach to quantify cleanup footprints associated with 
each of the core elements of green remediation. Many tools exist for evaluating the effects of site activity 
on one or more core elements, but none meets the Agency’s need to evaluate the environmental footprint 
of a cleanup in accordance with OSWER’s Principles for Greener Cleanups. Information gathered from the 
Program’s pilot projects will generate valuable data and lessons for use in developing a consistent 
“roadmap” for site-specific evaluation of green remediation strategies. The green remediation roadmap will 
maintain consistency with NCP criteria for remedy evaluation. 


RPMs and OSCs can use the roadmap to collect and evaluate information at a site-specific level, enabling 
them to focus efforts on reducing potential footprints through innovation, optimization, and best practices. 
The roadmap could be applied during remedy selection, design, construction, operation, and monitoring 
phases. In all cases, evaluation of the environmental footprint of remedy alternatives assumes that each 
adequately addresses a site’s remedial objectives. Collective information gathered under this key action 
can also contribute to Program evaluation efforts by Agency management (Key Action #9).  
 
OSRTI will take the following actions to establish a roadmap for green remediation at a project level:  


8.1 Analyze existing methods and software tools for evaluating the environmental footprint of a 
cleanup: OSRTI will identify and analyze applicable methods and software compiled by 
government organizations or private industry for use within an environmental footprint evaluation 
approach that aligns with OSWER’s Principles for Greener Cleanups. OSRTI will make the 
resulting summary of existing decision-making tools available to RPMs, OSCs, and other 
stakeholders and periodically update the summary to reflect new or expanded decision-making 
tools (USEPA, n.d.6). [already implemented] 


8.2 Develop an Agency methodology for evaluating the environmental footprint of a cleanup: 
OSRTI will work with EPA regions to develop a consistent approach to quantify the environmental 
footprint of a cleanup project. The approach will use: (a) strategies outlined in EPA’s technology 
primer (USEPA, 2008c), (b) results of the Agency’s green remediation pilot projects, and (c) 
selected components of existing methods and software tools (identified in Action 8.1). In addition 
to specific criteria, the methodology will address intangible, unique, and composite measures of 
value to decision makers when choosing suitable measures and metrics for a particular site. 
[under development] 


8.3 Develop evaluation modules for green remediation strategies: OSRTI will work with EPA 
regions to subsequently document the environmental footprint evaluation methodology (produced 
through Action 8.2) in distinct modules for evaluating the footprint associated with each core 
element. Each module will describe potential metrics for site-by-site evaluation, provide pertinent 
formulas, and present samples of logistical tools such as checklists, worksheets, and summary 
reports. OSRTI anticipates that use of the integrated modules will help decision makers: identify 
contributors to a potential or existing remedial project’s environmental footprint; quantify the 
footprint under various scenarios; identify best management practices for reducing the footprint; 
and modify or prioritize activities and practices as needed for each site-specific remedial project. 


Key Action #8: Establish a roadmap for evaluating the environmental footprint 
of a cleanup at a project level 
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Upon completion, the evaluation modules and supporting materials will be publically available (at 
http://www.cluin.org/greenremediation). [under development] 


 


 


 
Effective implementation of the Strategy as part of EPA’s Superfund Remedial Program relies on 
consistent quantitative and qualitative tools to:  


▪ Inform decision making on future directions of the Program; 


▪ Compile information supporting OSWER’s Principles for Greener Cleanups; and 


▪ Provide new data for EPA reports responding to EO 13514.  


Evaluation of the environmental footprints of cleanup activities across the Program, whether at a regional 
or national level, involves establishing a comprehensive baseline and measuring performance of the 
Strategy. Evaluation processes and goals may emulate federal agency requirements of EO 13514 in a 
manner consistent with selecting and implementing responses under the NCP. Actions for Program 
evaluation include: 


9.1 Estimate a Program baseline for the environmental footprints of Superfund cleanups: 
OSWER will use a defined baseline to evaluate progress in reducing demands that site cleanups 
place on the environment and communities. Baseline estimation will involve use of an empirical 
model reflecting: 


 (1) preliminary studies of historic information, such as OSRTI’s estimates of energy consumption 
and carbon dioxide emissions from frequently used treatment technologies at NPL sites 
(USEPA, 2008a); and 


 (2) aggregation of new information gained from: (a) green remediation pilot studies that apply the 
Agency’s site-specific methodology (as developed in action 8.3); (b) new information gained 
from integrated RSE and green remediation evaluations for existing groundwater, soil, or 
sediment treatment systems; and (c) site-specific reports gathered by EPA regions through 
cleanup contracts. The baseline will address parameters corresponding to OSWER’s 
Principles for Greener Cleanups and may include additional parameters outlined in the 
Agency’s methodology for evaluating the individual footprint of a cleanup project (Action 8.2). 
[under development] 


9.2 Establish performance goals, objectives, and measures for the Superfund Green 
Remediation Strategy: This action involves formative evaluation of the Agency’s Strategy through 
use of a logic model to: identify specific goals and objectives potentially incorporated into EPA’s 
Strategic Plan; identify performance measures related to the Strategy; and measure environmental 
outcomes derived from implementation of the Strategy over time. The logic model will consist of 
five components: 


 Strategic inputs such as funding, personnel, 
and information resources; 


 Actions outlined in this Strategy; 


 Strategic outputs provided to the Superfund 
cleanup community over the near term;  


 Intermediate outcomes relating to the core 
elements of green remediation; and 


 Long-term environmental outcomes resulting 
from sustained use of the Strategy’s outputs 
[under development] 


Key Action #9: Evaluate the Environmental Footprints of Superfund Cleanups at 
a Programmatic Level  


 


Region 2 intends to measure the cost 
differentials and environmental benefits of 
implementing its Clean and Green policy. 
Examples include tracking quantities of 
materials reduced, reused or recycled; 
carbon or GHG reductions; and quantities 
of water conserved or replenished. The 
Region plans to use existing progress 
reporting requirements in enforcement 
instruments, grants, and contracts to 
collect this data.  


Region 2 “Clean and Green” Policy 



http://www.cluin.org/greenremediation
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9.3 Develop options for addressing possible gaps in measures or metrics: OSRTI will examine 
the adequacy of data collected through regional summaries of site-specific data. Gaps may relate 
to environmental outcomes that are difficult to quantify in terms of cleanup baselines, such as 
changes in sulfur dioxide and nitrogen oxide emissions, while other gaps may relate to complex 
issues such as carbon sequestration. Options for resolving measures and metrics gaps may 
involve application of methods such as present value analysis. [under development] 


9.4 Characterize the state of practice and implications of life cycle assessment on Program 
operations: OSRTI will identify and develop tools and guidance to explore: (a) upstream and 
downstream effects on the environmental footprints of remedial actions, (b) methods to aggregate 
data involving disparate metrics, and (c) approaches to compare options extending over different 
time periods, such as waste excavation and disposal versus multi-year onsite treatment. Upstream 
impacts may include offsite activities such as material manufacturing that consumes energy and 
water. Potential downstream contributors include activities such as discharge of wastewater to 
publicly owned treatment works. Impact characterization would help direct environmental 
implications of the Program’s actions over time. [under development] 


Incremental measurements of strategic outputs and intermediate outcomes will help the Agency identify 
potential improvements to the strategic inputs and actions, consequently improving the long-term 
environmental outcomes achieved by implementation of the Strategy. OSWER will coordinate the Program 
evaluation measures with the Strategy’s actions concerning resource development and program 
implementation (Actions 2.1 through 7.4). OSWER also may use the Program evaluation results to inform 
other EPA programs or address the Agency’s cross-program priorities. 
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3.0 Strategy Implementation 
_____________________________________________________ 
 
EPA’s Superfund Remedial Program partners will continue working on these strategic actions over 
coming months. Some actions are already complete, while others involve ongoing efforts. EPA 
anticipates revisiting the Strategy’s overall status, accomplishments, and challenges in 2011. Future 
updates to the Strategy, as well as completed materials pertaining to the strategic actions, will be 
available online at: 


▪ Superfund & Green Remediation (www.epa.gov/superfund/greenremediation), and 


▪ Green Remediation Focus of the CLU-IN Web host (www.cluin.org/greenremediation).  
 
Examples of initial products generated through completed strategic actions include: 
 


Action 2.6 Deliver or host green remediation training through the Technology Innovation and Field 
Services Division’s training infrastructure 


 CLU-IN Seminar Archives 
http://www.cluin.org/greenremediation/subtab_b6.cfm 


 
Action 4.1 Develop a fact sheet on clean fuel and emission technologies 


 Green Remediation Best Management Practices: Clean Fuel & Emission Technologies for 
Site Cleanup 


 http://www.cluin.org/greenremediation/index.cfm 
 
Action 5.3 Incorporate green remediation factors into remedy optimization evaluations 


 Shepley’s Hill Landfill RSE & GR Evaluation 
 http://www.cluin.org/greenremediation/subtab_b3.cfm 
 
Action 6.3 Develop and periodically update a green remediation contracting tool kit 


 Green Response and Remedial Action Contracting and Administrative Toolkit 
http://www.clu-in.org/greenremediation/docs/Green_RR_Action_Contract_Admn_Toolkit_July2009.pdf 


 
Action 8.1 Analyze existing methods and software tools for evaluating the environmental footprint of a 


cleanup 


 Evaluation Tools 
 http://www.cluin.org/greenremediation/subtab_b3.cfm 


   
More information, or answers to questions concerning implementation of the Strategy at specific 
Superfund sites, is available from EPA’s Superfund Green Remediation Regional Coordinators (listed 
at: http://www.epa.gov/superfund/greenremediation/coordinators.html). 
 



http://www.epa.gov/superfund/greenremediation

http://www.cluin.org/greenremediation

http://www.cluin.org/greenremediation/subtab_b6.cfm

http://www.cluin.org/greenremediation/index.cfm

http://www.cluin.org/greenremediation/subtab_b3.cfm

http://www.clu-in.org/greenremediation/docs/Green_RR_Action_Contract_Admn_Toolkit_July2009.pdf

http://www.cluin.org/greenremediation/subtab_b3.cfm

http://www.cluin.org/greenremediation/subtab_b3.cfm
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Appendix A: Abbreviations and Acronyms 
  
 


ARAR  applicable or relevant and appropriate requirement  
ASTSWMO Association of State and Territorial Solid Waste Management Officials 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of 1980, as 


amended 
DOE  U.S. Department of Energy 
EE/CA  engineering evaluation/cost analysis 
EO  executive order 
EPA  U.S. Environmental Protection Agency  
ER3  Environmentally Responsible Redevelopment and Reuse Initiative 
ERRS  Emergency and Rapid Response Services 
FFEO Federal Facilities Enforcement Office 
FFRRO  Federal Facilities Restoration and Reuse Office 
GHG  greenhouse gas  
IA  interagency agreement 
ITRC  Interstate Technology and Regulatory Council 
NARPM National Association of Remedial Project Managers 
NCP  National Oil and Hazardous Substances Pollution Contingency Plan 
NPL  National Priorities List 
NREL  National Renewable Energy Laboratory 
NRMRL  National Risk Management Research Laboratory 
O&M  operation and maintenance 
OEM  Office of Emergency Management 
OSC  on-scene coordinator 
OSRE  Office of Site Remediation Enforcement 
OSRTI  Office of Superfund Remediation and Technology Innovation 
OSWER Office of Solid Waste and Emergency Response 
PA/SI  preliminary assessment/site investigation 
PRP  potentially responsible party 
RA  remedial action 
RAC  remedial action contract 
RD   remedial design 
REC  renewable energy certificate 
RI/FS  remedial investigation/feasibility study 
RPM  remedial project manager 
RSE  remediation system evaluation 
SOW  statement of work 
SRI  Superfund Redevelopment Initiative 
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Appendix B: Glossary 
  
 
This glossary provides definitions of key terms pertaining to EPA’s Superfund Green Remediation 
Strategy.  
 
Best management practice: Methods that have been determined to be the most effective, practical means 
of preventing or reducing pollution from non-point sources; also referenced as “practice” or “best practice.” 
[EPA Terms of Environment; http://www.epa.gov/OCEPAterms/gterms.html] 


Climate change: Any significant change in measures of climate (e.g. temperature, precipitation, or wind) 
lasting for an extended period (decades or longer). Climate change may result from natural factors, such 
as changes in the sun's intensity or slow changes in the Earth's orbit around the sun; natural processes 
within the climate system (e.g. changes in ocean circulation); human activities that change the 
atmosphere's composition (e.g. through burning fossil fuels) and the land surface (e.g. deforestation, 
reforestation, urbanization, and desertification). [EPA; Climate Change; 
http://www.epa.gov/climatechange/glossary.html] 


Global warming: An average increase in the temperature of the atmosphere near the Earth's surface and 
in the troposphere, which can contribute to changes in global climate patterns. Global warming can occur 
from a variety of causes, both natural and human induced. In common usage, "global warming" often 
refers to the warming that can occur as a result of increased emissions of greenhouse gases from human 
activities. [EPA; Climate Change; http://www.epa.gov/climatechange/glossary.html] 


Global warming potential (GWP): The cumulative radiative forcing effects of a gas over a specified time 
horizon resulting from the emission of a unit mass of gas relative to a reference gas. The GWP-weighted 
emissions of direct greenhouse gases in the U.S. Inventory are presented in terms of equivalent emissions 
of carbon dioxide (CO2), using units of teragrams of carbon dioxide equivalents (Tg CO2 Eq.) [EPA; 
Climate Change; http://www.epa.gov/climatechange/glossary.html] 


Green cleanup: A remediation project that considers all environmental effects of remedy implementation 
and incorporates options to minimize the environmental footprints of a cleanup by evaluating core 
elements: (1) total energy use and renewable energy use, (2) air pollutants and greenhouse gas 
emissions, (3) water use and impacts to water resources, (4) materials management and waste reduction, 
and (5) land management and ecosystems protection. 


Green power: Electricity produced from solar, wind, geothermal, biogas, biomass, and low-impact small 
hydroelectric sources as renewable energy resources and technologies that provide the highest 
environmental benefit relating to greenhouse gas reduction. 
[http://www.epa.gov/grnpower/gpmarket/index.htm] 


Greenhouse gas: Any gas that absorbs infrared radiation in the atmosphere. Greenhouse gases include, 
but are not limited to, water vapor, carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), 
chlorofluorocarbons (CFCs), hydrochlorofluorocarbons (HCFCs), ozone (O3 ), hydrofluorocarbons (HFCs), 
perfluorocarbons (PFCs), and sulfur hexafluoride (SF6). [EPA; Climate Change; 
http://www.epa.gov/climatechange/glossary.html] 


Formative assessment: Evaluation used in the earliest stages of a program, during the design phase or 
early in the implementation phase. A formative assessment examines the intent of a program and helps 
assess features of program design and operating environment (including 
external factors) that influence the chances of successful achievement of program objectives.  
[EPA; Planning and Implementing Program Evaluations within the Office of Solid Waste; 
http://www.epa.gov/evaluate/pdf/pumphrey.pdf] 


Power purchase agreement: A financing structure that enables property owners or tenants to realize 
the benefits of renewable energy generation without having to own the equipment and pay upfront 
capital costs, which are instead paid by private investors. In this structure, a property owner or tenant 
enters into a long-term (typically 10-20 years) contract agreeing to pay a predetermined rate (typically 
fixed or linked to a floating index on par with current utility rates) for kilowatt hours delivered from a 
renewable energy asset. [http://www1.eere.energy.gov/wip/solutioncenter/financialproducts/ppa.html] 



http://www.epa.gov/OCEPAterms/gterms.html]

http://www.epa.gov/climatechange/glossary.html]

http://www.epa.gov/climatechange/glossary.html]

http://www.epa.gov/climatechange/glossary.html]

http://www.epa.gov/grnpower/gpmarket/index.htm]

http://www.epa.gov/climatechange/glossary.html]

http://www.epa.gov/evaluate/pdf/pumphrey.pdf]

http://www1.eere.energy.gov/wip/solutioncenter/financialproducts/ppa.html]
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Renewable energy: Energy produced by solar, wind, biomass, landfill gas, ocean (including tidal, wave, 
current, and thermal), geothermal, municipal solid waste, or new hydroelectric generation capacity 
achieved from increased efficiency or additions of new capacity at an existing hydroelectric project. 
[Executive Order 13514, Federal Leadership in Environmental, Energy, and Economic Performance; 
October 8, 2009] 


Renewable energy certificate (credit): Representation of property rights to the environmental, social, and 
other nonpower qualities of renewable electricity generation. A REC and its associated attributes and 
benefits can be sold separately from the underlying physical electricity associated with a renewable-based 
generation source. [http://www.epa.gov/grnpower/gpmarket/rec.htm] 


Sustainability (sustainable): To create and maintain conditions, under which humans and nature can exist 
in productive harmony, that permit fulfilling the social, economic, and other requirements of present and 
future generations. [Executive Order 13514, Federal Leadership in Environmental, Energy, and Economic 
Performance; October 8, 2009] 


 



http://www.epa.gov/grnpower/gpmarket/rec.htm]
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Acronyms and Abbreviations 
 
ARAR applicable or relevant and appropriate requirement 
BMP best management practice 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of 1980, as 


amended  
CH4 methane 
CO2 carbon dioxide 
CSP concentrating solar power 
DOD U.S. Department of Defense 
DOE U.S. Department of Energy 
EERE U.S. DOE Office of Energy Efficiency and Renewable Energy  
EPA U.S. Environmental Protection Agency 
ET evapotranspiration 
FY fiscal year 
GHG greenhouse gas 
IDW investigation derived waste 
kW kilowatt 
kWh kilowatt-hour 
LEED Leadership in Energy and Environmental Design 
LFG landfill gas 
LID low impact development 
MNA monitored natural attenuation 
mph miles per hour 
MW megawatt 
N2O nitrous oxide 
NCP National Oil and Hazardous Substances Pollution Contingency Plan 
NPL National Priorities List 
NREL U.S. DOE National Renewable Energy Laboratory 
O&M operation and maintenance 
OSRTI U.S. EPA Office of Superfund Remediation and Technology Innovation 
OSWER U.S. EPA Office of Solid Waste and Emergency Response 
P&T pump-and-treat 
PRB permeable reactive barrier 
PV photovoltaic 
RCRA Resource Conservation and Recovery Act of 1976, as amended 
ROD record of decision 
RSE remedial system evaluation 
SVE soil vapor extraction 
UST underground storage tank 
UV ultraviolet 
VOC volatile organic compound 
WTE waste-to-energy 
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Section 1:  Introduction 
 
As part of its mission to protect human health and the environment, the U.S. Environmental Protection 
Agency (EPA or “the Agency”) is dedicated to developing and promoting innovative cleanup strategies 
that restore contaminated sites to productive use, reduce associated costs, and promote 
environmental stewardship.  EPA strives for cleanup programs that use natural resources and energy 
efficiently, reduce negative impacts on the environment, minimize or eliminate pollution at its source, 
and reduce waste to the greatest extent possible in accordance with the Agency’s strategic plan for 
compliance and environmental stewardship (U.S. EPA Office of the Chief Financial Officer, 2006).  
The practice of “green remediation” uses these strategies to consider all environmental effects of 
remedy implementation for contaminated sites and incorporates options to maximize the net 
environmental benefit of cleanup actions.  
 


Green Remediation:  The 
practice of considering all 
environmental effects of 
remedy implementation and 
incorporating options to 
maximize net environmental 
benefit of cleanup actions.  


EPA’s regulatory programs and initiatives actively support site 
remediation and revitalization that result in beneficial reuse such as 
commercial operations, industrial facilities, housing, greenspace, 
and renewable energy development.  The Agency has begun 
examining opportunities to integrate sustainable practices into the 
decision-making processes and implementation strategies that carry 
forward to reuse strategies.  In doing so, EPA recognizes that 
incorporation of sustainability principles can help increase the 
environmental, economic, and social benefits of cleanup.   
 
Green remediation reduces the demand placed on the environment during cleanup actions, otherwise 
known as the “footprint” of remediation, and avoids the potential for collateral environmental 
damage.  The potential footprint encompasses impacts long known to affect environmental media:  


• Air pollution caused by toxic or priority pollutants such as particulate matter and lead,  
• Water cycle imbalance within local and regional hydrologic regimes, 
• Soil erosion and nutrient depletion as well as subsurface geochemical changes,  
• Ecological diversity and population reductions, and  
• Emission of carbon dioxide (CO2), nitrous oxide (N2O), methane (CH4), and other greenhouse 


gases contributing to climate change.  
 
Opportunities to increase sustainability exist throughout the investigation, design, construction, 
operation, and monitoring phases of site remediation regardless of the selected cleanup remedy.  As 
cleanup technologies continue to advance and incentives evolve, green remediation strategies offer 
significant potential for increasing the net benefit of cleanup, saving project costs, and expanding the 
universe of long-term property use or reuse options without compromising cleanup goals. 


 
■ Purpose of Primer  
 
This primer outlines the principles of green remediation and describes opportunities to reduce the 
footprint of cleanup activities throughout the life of a project.  Best management practices (BMPs) 
outlined in this document help decision-makers, communities, and other stakeholders (such as project 
managers, field staff, and engineering contractors) identify new strategies in terms of sustainability.  
These strategies complement rather than replace the process used to select primary remedies that best 
meet site-specific cleanup goals.  The primer identifies the range of alternatives available to improve 
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sustainability of cleanup activities and helps decision-makers balance the alternatives within existing 
regulatory frameworks.  To date, EPA’s sustainability initiatives have addressed a broader scope or 
focused on selected elements of green remediation such as clean energy.   
 
The primer strives to cross educate remediation and reuse decision-makers and other stakeholders 
about green remediation using a “whole-site” approach that reflects reuse goals.  Greater awareness 
of the opportunities helps remediation decision-makers address the role of cleanup in community 
revitalization, and helps revitalization project managers maintain an active voice during all stages of 
remediation decision-making.  To maximize sustainability, cleanup and reuse options are considered 
early in the planning process, enabling BMPs during remediation to carry forward (Figure 1).  
 


 
 
 
 
 
 


Figure 1.  BMPs of green remediation may be used throughout the stages of land 
revitalization, as a contaminated site progresses toward sustainable reuse or new use. 


 
 


Best practices can be incorporated into all phases of remediation, including site investigation, remedy 
construction, operation of treatment systems, monitoring of treatment processes and progress, and site 
close-out.  Site-specific green remediation strategies can be documented in service or vendor 
contracts as well as project materials such as site management plans.     
 
To help navigate the range of green remediation opportunities, this primer provides tools for daily 
operations and introductory information on the use of renewable energy resources.  Profiles of site-
specific implementation of green remediation strategies are provided throughout the document to 
help federal and state agencies, local communities, and other stakeholders learn from collective 
experiences and successes.  As new information becomes available, additional profiles will be 
available online on EPA’s Green Remediation web site (http://www.cluin.org/greenremediation).  The 
document also describes the rapidly expanding selection of incentives for strategy implementation and 
provides a list of additional resources [bracketed number resources] in addition to direct 
(parenthetical) references. 


 
■ Overview of Green Remediation 
 


Sustainable development 
meets the need of the 
present without 
compromising the need 
of future generations, 
while minimizing overall 
burdens to society.    


Strategies for green remediation rely on sustainable development 
whereby environmental protection does not preclude economic 
development, and economic development is ecologically viable today 
and in the long run.  The Agency has compiled information from a 
range of EPA programs supporting sustainability along the categories 
of the built environment; water, ecosystems and agriculture; energy 
and environment; and materials and toxics. [General Resource 1, 
Section 8]  Many programs, tools, and incentives are available to help 
governments, businesses, communities, and individuals serve as good 
environmental stewards, make sustainable choices, and effectively 
manage resources.   



http://www.cluin.org/greenremediation
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Use of green remediation BMPs helps to accelerate the pace of environmental protection in 
accordance with the Agency’s strategic plan for improving environmental performance of business 
sectors.  Green remediation builds on environmentally conscious practices already used across 
business and public sectors, as fostered by the Agency’s Sectors Program, and promotes incorporation 
of state-of-the-art methods for:  


• Conserving water, 
• Improving water quality, 
• Increasing energy efficiency, 
• Managing and minimizing toxics, 
• Managing and minimizing waste, and 
• Reducing emission of criteria air pollutants and greenhouse gases (GHGs) (U.S. EPA National 


Center for Environmental Innovation, 2006).  
 
Increasing concerns regarding climate change have prompted major efforts across the globe to 
reduce GHG emissions caused by activities such as fossil fuel consumption. [2]  The Agency’s current 
strategic plan calls for significant reductions in GHG emissions as well as increases in energy 
efficiency as required by federal mandates such as Executive Order 13423:  Strengthening Federal 
Environmental, Energy, and Transportation Management (Executive Order 13423, 2007). [3, 4]  
Accordingly, one category of EPA’s evolving practices for green remediation places greater emphasis 
on approaches that reduce energy consumption and GHG emissions: 


• Designing treatment systems with optimum efficiency and 
modifying as needed, 


• Using renewable resources such as wind and solar energy to 
meet power demands of energy-intensive treatment systems or 
auxiliary equipment, 


• Using alternate fuels to operate machinery and routine vehicles,  


BMPs of green remediation 
help balance key elements 
of sustainability:   
• Resource conservation 


measured by “water 
intensity,” the amount of 
water necessary to remove 
one pound of 
contaminant, or by “soil 
intensity,” the amount of 
soil displaced or disturbed 
to remove one pound of 
contaminant, 


• “Material intensity” 
measured by the amount 
of raw materials extracted, 
processed, or disposed of 
for each pound of 
contaminant treated, and 


• Energy efficiency 
measured by the amount 
of energy needed to 
remove one pound of 
contaminant.   


• Generating electricity from byproducts such as methane gas or 
secondary materials, and 


• Participating in power generation or purchasing partnerships 
offering electricity from renewable resources. 


 
Green remediation strategies also reflect increased recognition of 
the need to preserve the earth’s natural hydrologic cycle.  Best 
management of remediation activities includes water conservation 
measures, stormwater runoff controls, and recycling of treatment 
process water.  Techniques for maintaining water balance are 
based on requirements of federal and state ground water protection 
and management programs and on recent climate-change findings 
by government agencies and organizations such as the U.S. 
Department of Agriculture, U.S. Geological Survey, and National 
Ground Water Association. [5]  The strategies build on ground 
water and surface water management requirements under the 
Clean Water Act and Safe Drinking Water Act as well as water 
conservation goals set by Executive Order 13423.  
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■ Universe of Sites 
 
Green remediation promotes adoption of sustainable strategies at every site requiring environmental 
cleanup, whether conducted under federal, state, or local cleanup programs or by private parties.  
Past spills, leaks, and improper management or disposal of hazardous materials and wastes have 
resulted in contaminated land, water, and/or air at hundreds of thousands of sites across the country.  
EPA and its state, tribal, and territorial partners have developed a number of programs to investigate 
and remediate these sites.  
 
Most federal cleanup programs are conducted under statutory authority of the Resource Conservation 
and Recovery Act (RCRA ) of 1976, as amended by the Hazardous and Solid Waste Amendments of 
1984; Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA), 
as amended by the Superfund Amendments and Reauthorization Act of 1986; and Small Business 
Liability Relief and Brownfields Revitalization Act of 2001.  Most states maintain parallel statutes 
providing for voluntary and mandatory cleanup as well as brownfield and reclamation programs.  In 
addition, most states have attained authority to implement federal mandates under the RCRA 
corrective action and underground storage tank programs.  
 
Remediation activities in the United States may be grouped into seven major cleanup programs or 
market segments implemented under different federal or state statues.  These market segments are 
described in Cleaning Up the Nation’s Waste Sites:  Markets and Technology Trends, along with 
estimates of the number of sites under each major cleanup program (U.S. EPA/OSWER, 2004).   
Principles and BMPs of green remediation can be applied at sites in each of the market segments, 
although administrative, institutional, and remedy-selection decision criteria may vary across 
programs.  Based on this report and other summary data, EPA estimates the approximate number of 
sites requiring remediation under each of the major cleanup programs.    
 
Superfund Sites:  As of 2005, nearly 3,000 CERCLA records of decision (RODs) and ROD 
amendments had been signed.  RODs document treatment, containment, and other remedies for 
contaminated materials at approximately 1,300 of the more than 1,500 sites historically listed on the 
National Priorities List (NPL), including those delisted over the years.  Superfund cleanups also 
encompass “removals,” which are short-term actions to address immediate threats and emergency 
responses.  Since its inception, the program has undertaken more than 9,400 removal actions.   
 
RCRA Sites:  EPA estimates that more than 3,700 regulated hazardous waste treatment, storage, and 
disposal facilities are expected to need corrective action under the RCRA Corrective Action Program.   
 
Underground Storage Tank Sites:  Through September 2007, over 474,000 releases of hazardous 
substances have been reported at sites with underground storage tanks.  Of these, 365,000 cleanups 
have been completed, leaving approximately 109,000 sites with reported releases to be remediated.  
In recent years, between 7,000 and 9,000 new reports of releases were received annually.   
 
Department of Defense Sites:  The U.S. Department of Defense (DOD) estimates that investigations 
and/or cleanups are planned or underway at nearly 8,000 areas.  These areas are located on 
hundreds of active and inactive installations and formerly used defense sites. 
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Department of Energy Sites:  The U.S. Department of Energy (DOE) has remediated contaminated 
areas at more than 100 installations and other locations. The Department has identified 
approximately 4,000 contaminated or potentially contaminated areas on 22 installations and other 
locations.  Most of DOE's remediated areas will require ground water treatment and monitoring or 
other long-term stewardship efforts.   
 
Other Federal Agency Sites:  EPA estimates that there are more than 3,000 contaminated sites, 
located on 700 federal facilities, potentially requiring remediation.  These facilities are distributed 
among 17 federal agencies.  Investigations at many of these facilities are not complete.  These 
estimates do not include an estimated 8,000-31,000 abandoned mine sites, most of which are 
located on federal lands. 
 
State, Brownfield, and Private Sites:  EPA estimates that during 2006 and 2007 alone cleanups were 
completed at over 18,900 sites, totaling over 250,000 acres, through state and tribal response 
programs. Institutional controls have also been put in place where required. EPA's investment in 
brownfields, exceeding 1.3 billion dollars through 2007, has leveraged more than $10.3 billion in 
cleanup and redevelopment funding and financed assessment and/or cleanup of more than 4,000 
properties. 
 
Cleanups across these market segments involve a wide range of pollution sources and site types such 
as neighborhood dry cleaners and gas stations, former industrial sites in urban areas, metals-
contaminated mining sites, and large DOD, DOE, and industrial facilities that are downsized or 
decommissioned.  Cleanup and reuse of these sites will consume significant amounts of energy, 
considerably impact natural resources, and affect the infrastructures of surrounding communities.  
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Section 2:  Sustainability of Site Remediation 
 
Green remediation focuses on maximizing the net environmental benefit of cleanup, while preserving 
remedy effectiveness as part of the Agency’s primary mission to protect human health and the 
environment.  Site-specific strategies must take into account the unique challenges and characteristics 
of a site; no single solution exists.  At all sites, however, key opportunities for integrating core 
elements of green remediation can be found when designing and implementing cleanup measures.   
Regulatory criteria and standards serve as a foundation for building green practices.  


 
■ Core Elements of Green Remediation 
 
Green remediation results in effective cleanups minimizing the environmental and energy footprints 
of site remediation and revitalization.  Sustainable practices emphasize the need to more closely 
evaluate core elements of a cleanup project; compare the site-specific value of conservation benefits 
gained by different strategies of green remediation; and weigh the environmental trade-offs of 
potential strategies.  Green remediation addresses six core elements (Figure 2): 


Energy requirements of the treatment system 
• Consider use of optimized passive-energy technologies 


(with little or no demand for external utility power) that 
enable all remediation objectives to be met,  


Figure 2.  Best management 
practices of green remediation 
balance core elements of a 
cleanup project.  


• Look for energy efficient equipment and maintain 
equipment at peak performance to maximize efficiency, 


• Periodically evaluate and optimize energy efficiency of 
equipment with high energy demands, and 


• Consider installing renewable energy systems to replace or 
offset electricity requirements otherwise met by the utility.  


Air emissions 
• Minimize use of heavy equipment requiring high volumes  


of fuel, 
• Use cleaner fuels and retrofit diesel engines to operate  


heavy equipment, when possible, 
• Reduce atmospheric release of toxic or priority pollutants  


(ozone, particulate matter, carbon monoxide, nitrogen  
dioxide, sulfur dioxide, and lead), and 


• Minimize dust export of contaminants. 


Water requirements and impacts on water resources 
• Minimize fresh water consumption and maximize water reuse during daily operations and 


treatment processes, 
• Reclaim treated water for beneficial use such as irrigation,   
• Use native vegetation requiring little or no irrigation, and 
• Prevent impacts such as nutrient loading on water quality in nearby water bodies. 
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Land and ecosystem impacts 
• Use minimally invasive in situ technologies, 
• Use passive energy technologies such as bioremediation and phytoremediation as primary 


remedies or “finishing steps,” where possible and effective,  
• Minimize soil and habitat disturbance, 
• Minimize bioavailability of contaminants through adequate contaminant source and plume 


controls, and 
• Reduce noise and lighting disturbance. 


Material consumption and waste generation 
• Use technologies designed to minimize waste generation, 
• Re-use materials whenever possible, 


 


Green Remediation Objectives 


• Achieve remedial action goals, 


• Support use and reuse of remediated 
parcels,  


• Increase operational efficiencies, 


• Reduce total pollutant and waste 
burdens on the environment, 


• Minimize degradation or enhance 
ecology of the site and other affected 
areas,  


• Reduce air emissions and 
greenhouse gas production,  


• Minimize impacts to water quality 
and water cycles,  


• Conserve natural resources,  


• Achieve greater long-term financial 
return from investments, and 


• Increase sustainability of site 
cleanups.   


• Recycle materials generated at or removed from 
the site whenever possible, 


• Minimize natural resource extraction and disposal, 
and 


• Use passive sampling devices producing minimal 
waste, where feasible. 


Long-term stewardship actions 
• Reduce emission of CO2, N2O, CH4, and other 


greenhouse gases contributing to climate change,  
• Integrate an adaptive management approach into 


long-term controls for a site, 
• Install renewable energy systems to power long-


term cleanup and future activities on redeveloped 
land, 


• Use passive sampling devices for long-term 
monitoring, where feasible, and 


• Solicit community involvement to increase public 
acceptance and awareness of long-term activities 
and restrictions.  


 
Green remediation requires close coordination of 
cleanup and reuse planning.  Reuse goals influence 
the choice of remedial action objectives, cleanup 
standards, and the cleanup schedule.  In turn, those 
decisions affect the approaches for investigating a site, 
selecting and designing a remedy, and planning future 
operation and maintenance of a remedy to ensure its 
protectiveness.   
 
Site cleanup and reuse can mutually support one another by leveraging infrastructure needs, sharing 
data, minimizing demolition and earth-moving activities, re-using structures and demolition material, 
and combining other activities that support timely and cost-effective cleanup and reuse.  Early 
consideration of green remediation opportunities offers the greatest flexibility and likelihood for 
related practices to be incorporated throughout a project life.  While early planning is optimal, green 
strategies such as engineering optimization can be incorporated at any time during site investigation, 
remediation, or reuse.   
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■ Regulatory Requirements for Cleanup Measures 
 
EPA’s green remediation strategies build on goals established by federal statutes and regulatory 
programs to achieve greater net environmental benefit of a cleanup.  Although remedy selection 
criteria and performance standards vary in accordance with statutory or regulatory authority, goals 
remain common among the cleanup programs.  Section 121 of CERCLA, for example, requires that 
remedies: 


• Protect human health and the environment, 
• Attain applicable or relevant and appropriate requirements (ARARs) or provide reasons for not 


achieving ARARs, 
• Are cost effective, 
• Utilize permanent solutions, alternative solutions, or resource recovery technologies to the 


maximum extent possible, and 
• Satisfy the preference for treatment that reduces the toxicity, mobility, or volume of the 


contaminants as opposed to an alternative that provides only for containment. [6] 
 


Pursuant to CERCLA, the National Oil and Hazardous Substances Pollution Contingency Plan (NCP) 
also identifies nine evaluation criteria to be used in a detailed analysis of cleanup alternatives:  


• Overall protection of human health and 
the environment, 


• Compliance with ARARs, 
• Long-term effectiveness and permanence, 
• Reduction of toxicity, mobility, or volume 


through treatment, 


• Short-term effectiveness, 
• Implementability, 
• Cost, 
• State acceptance, and 
• Community acceptance. [7] 


 
Similarly, several evaluation criteria are used under the Agency’s RCRA Corrective Action Program to 
determine the most favorable alternative for corrective measures:  long-term reliability and 
effectiveness; reduction in toxicity, mobility, or volume of wastes; short-term effectiveness; 
implementability; cost; community acceptance; and state acceptance.   
 
EPA’s strategic plan for compliance and environmental stewardship relies on the Agency’s cleanup 
programs to significantly reduce hazardous material use, energy and water consumption, and GHG 
intensity by 2012.  In addition, the Agency’s strategy regarding clean air and global climate change 
calls for collaboration with DOE and organizations to help the United States reduce its GHG intensity 
from 2002 levels by 18% by 2012.  These partnerships encourage sound choices regarding energy 
efficient equipment, policies and practices, and transportation.  BMPs of green remediation provide 
additional tools for making sustainable choices within this statutory, regulatory, and strategic 
framework.   
 
■ Expanded Consideration of Energy and Water Resources 
 
Site remediation and revitalization decisions also must comply with more recent federal and state 
statutes requiring or recommending reductions in energy and water consumption as well as increased 
use of renewable energy.  The Energy Policy Act of 2005, for example, promotes energy conservation 
nationwide and increases availability of energy supplies. [8]  The Act recognizes that energy 
production and environmental protection are non-exclusive national goals and encourages energy 
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production and demand reduction by promoting new technology, more efficient processes, and 
greater public awareness (Capital Research, 2005). 
 
A number of policies are in place to ensure that federal activities meet greener objectives.  EPA’s 
strategic plan recognizes that implementing provisions of the Energy Policy Act is a major undertaking 
involving increased partnership with DOE.  DOE’s Office of Energy Efficiency and Renewable Energy 
(EERE) reports that the Act’s major provisions, as strengthened by Executive Order 13423, require 
federal facilities (sites owned or operated by federal agencies) to: 


• Reduce facility energy consumption per square foot (a) 2% each year through the end of 2015 or 
a total of 20% by the end of fiscal year (FY) 2015 relative to 2003 baseline; and (b) 3% per year 
through the end of 2015 or a total of 30% by the end of FY 2015 relative to 2003 baseline 
(including industrial and laboratory facilities), 


• Expand use of renewable energy to meet (a) no less than 3% of electricity demands in FY 2007-
2009, 5% in FY 2010-FY 2012, and 7.5% in 2013 and thereafter; and (b) at least 50% of the 
renewable energy requirements through new renewable sources,  


• Reduce water consumption intensity by 2% each year through the end of FY 2015 or 16% by the 
end of FY 2015 (relative to 2007 baseline) beginning in 2008,  


• Employ electric metering in federal buildings by 2012, 
• Apply sustainable design principles for building performance standards, and 
• Install 20,000 solar energy systems by 2010. 


The Energy Independence and Security Act of 2007 sets additional goals regarding energy 
consumption and associated GHG emissions, including increased use of alternative fuels for vehicles 
and new standards for energy efficiency in buildings. [9]  The Act also promotes accelerated research 
and development of alternative energy resources (primarily solar, geothermal, and marine energy 
technologies) and provides grants to develop technologies for large-scale CO2 capture from 
industrial sources.  To date, 24 states plus the District of Columbia have implemented policies for 
renewable portfolio standards requiring electricity providers to obtain a minimum percentage of their 
power from renewable energy resources by a certain date.  Four additional states have established 
non-regulatory goals for adopting renewable energy. [10] 


Federal agencies such as the EPA, DOD, DOE, U.S. Department of Agriculture, and General 
Services Administration are working to develop mechanisms for meeting energy and water 
conservation goals and deadlines across both government and private sectors.  Voluntary or required 
participation in related federal, state, and a growing number of municipal initiatives provides 
significant opportunities for integrating green practices into site remediation and reuse.   
 
EPA’s sustainability strategy encourages “demand-driven” and participatory decision-making using a 
systematic approach and life-cycle perspective to evaluate chemical, biological, and economic 
interactions at contaminated sites.  Accordingly, EPA is collaborating with public and private partners 
to establish benchmarks, identify best practices, and develop the models, tools, and metrics needed 
to reach the goals of green remediation.  The Agency also is compiling new information to quantify 
the net environmental benefit gained by site-specific reductions in fossil fuel consumption and to 
estimate related contributions in meeting national climate-change goals.  On a local level, EPA 
regions are working with business and community partners to identify site-specific opportunities for 
demonstrating and applying these practices.  
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Section 3:  Site Management Practices 
 
BMPs of green remediation help ensure that day-to-day operations during all cleanup phases 
maximize opportunities to preserve and conserve natural resources while achieving the cleanup’s 
mission of protecting human health and the environment.  Opportunities to implement the practices 
are not restricted to cleanups involving media treatment; for example, the practices can apply to 
removal actions involving primarily institutional controls or short-term soil excavation with offsite 
disposal.  In these cases, the cleanup approach is similar to one used for sustainable and energy 
efficient construction projects.   
 
Many of the strategies already are used to some degree in site cleanup, although the practices are not 
necessarily labeled “green.”  For example, selection of native rather than non-native plants for 
remedies such as vegetative landfill covers or soil excavation and revegetation significantly reduces 
the need to consume water for irrigation purposes – one of the key BMPs for water conservation.          
 
Each site management plan can incorporate practices addressing core elements of green remediation 
with periodic review and update as new opportunities arise.  An adaptive approach to site 
management planning enables early plans, in many cases initiated during emergency removal 
actions, to be expanded throughout remediation and extended into 
long-term stewardship controls.  Each plan can outline site-specific 
procedures to: 


Site management 
plans can specify BMPs 
for daily operations 
that meet the goals of 
green remediation.  
 


• Reduce air emissions and energy use, 
• Demonstrate water quality preservation and resource conservation, 
• Establish near-term improvements to the ecosystem that carry 


forward into site revitalization, and 
• Reduce material consumption and waste generation. 


 
Many of the BMPs and high performance criteria for site management draw on elements of a variety 
of programs: 


• U.S. Green Building Council’s Leadership in Energy and Environmental Design (LEED) rating 
system for new or existing building construction, 


• Joint EPA/DOE Energy Star® product ratings, guidelines for energy management in buildings and 
plants, and general designs for energy efficient commercial buildings, 


• EPA’s GreenScapes for landscaping approaches that preserve natural resources while preventing 
waste and pollution, and 


• Smart Growth principles helping to reduce urban sprawl. [11-14] 
 
BMPs also stem from new or ongoing federal initiatives to reduce GHG emissions and energy 
consumption and generally promote green practices and products within market sectors.  Examples 
include joint EPA/DOE recommendations regarding green construction of federal buildings; 
requirements for General Services Administration procurement of green products and services; and 
EPA partnership with trade associations of major manufacturing and service sectors such as the 
construction industry’s Associated General Contractors of America. [15-17]  
 
Costs for implementing the “extra steps” of green remediation range considerably but can be equal to 
or below those of conventional cleanup practices, particularly following an initial learning curve.  
Effective strategies consider site-specific conditions and requirements, long-term investment returns, 
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energy efficiency, and product or service lifecycles.  Efficiency improvements under DOE energy-
savings performance contracts, for example, are estimated to provide federal net savings of $1.4 
billion.  The savings result from implementing recommendations of energy service companies under 
contracts extending up to 25 years (U.S. DOE/EERE, 2007).  Site-specific case studies show that BMPs 
applicable to green remediation can result in immediate and long-term savings:   


• Capital costs for a 3-kilowatt (kW) solar system at the Pemaco Superfund site in Maywood, CA, 
were recovered after one year of operation.  Nine months of solar operations provided sufficient 
electricity to cover one month of operating the site’s treatment building, which contains controls 
for soil heating and ground water pumping and treatment (U.S. EPA/OSWER, 2008(a)). 


• Recent engineering optimization of the ground water pumping and treatment system used at the 
Havertown PCP Site in Havertown, PA, provides a savings of $32,000 each year.  Cost reductions 
are attributed to lower electricity consumption as well as fewer purchases of equipment parts and 
process chemicals (U.S. EPA/OSWER, 2006). 


• Low impact development strategies involving open space preservation and cluster design result in 
total capital cost savings of 15-80%, according to the majority of 17 case studies conducted by 
EPA.  The savings are generated by reduced costs for site grading and preparation, stormwater 
infrastructure, site paving, and landscaping (U.S. EPA/Office of Water, 2007). 


 
One example of innovative strategies used to incorporate BMPs common across market sectors is 
provided by the passive solar biodiesel-storage shed design (Figure 3) developed by Piedmont 
Biofuels, a North Carolina community cooperative using and encouraging the use of clean, 
renewable biofuels.  Green elements of the design include cob walls comprising sand, clay, and straw 
to ensure biodiesel storage at interior temperatures remaining above 20o F; a foundation of locally 
obtained stone mortared with clay; a low-cost galvanized metal roof for heat retention; and a 
southern overhang to prevent excess solar gain in summer.  When needed, portable solar systems can 
provide electricity to generate additional interior heat. [18]   
 
Incorporating green remediation into cleanup 
procurement documents is one way to open the door for 
best practices in the field.  In accordance with federal 
strategies for green acquisition (Executive Order 13423, 
2007), purchasing agreements supporting site cleanup 
and revitalization should give preference to: 


• Products with recycled content,  
• Biobased products,  
• Alternative fuels,  
• Hybrid and alternative fuel vehicles,  
• Non-ozone depleting substances,  
• Renewable energy,   
• Water efficient, energy efficient Energy Star® 


equipment and products with the lowest watt stand-by 
power, and 


Figure 3.  Green construction techniques 
can be integrated into BMPs for small 
structures used to store field equipment or 
to house treatment components such as 
pump equipment.  


• All services that include supply or use of these 
products.  
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■ Site Investigations and Monitoring 
 
Green remediation builds additional sustainability into practices already used for site evaluations and 
encourages development of novel techniques.  Removal actions as well as site assessments and 
investigations should maximize opportunities for combining field activities in ways that reduce waste 
generation, conserve energy, and minimize land and ecosystem disturbance.  Site investigation and 
monitoring, including well placement, should consider land reuse plans, local zoning, and 
maintenance and monitoring of any engineering and institutional controls.  BMPs of green 
remediation help identify sustainable approaches for field work commonly involving subsurface drilling 
and multimedia data gathering.        
 
At Superfund sites, for example, sampling and analysis plans are required to contain an investigation 
derived waste (IDW) plan that describes how all ARARS for waste generation and handling will be met, 
and the best approach for minimizing waste generation, handling, and disposal costs.  IDW 
requirements also apply to projects involving offsite disposal of hazardous waste under other cleanup 
programs such as RCRA.  Typical IDW includes: 


• Drilling fluids, cuttings, and purge water from test pits and well installations,  
• Purge water, excess soil, and other materials from sample collection,  
• Residues such as ash, spent carbon, and well purge water from testing of treatment technologies 


and aquifer pumping tests,  
• Contaminated personal protective equipment, and 
• Solutions used to decontaminate non-disposable protective clothing and equipment. [19, 20] 


 
Personal protective equipment is usually changed on a daily basis; fewer days in the field result in a 
smaller quantity of contaminated equipment needing disposal. When cleaning field equipment such 
as soil and water samplers, drill rods, and augers to prevent contaminant transfer between sample 
locations, consider using steam and non-phosphate detergent instead of toxic cleaning fluids.  
Organic solvents and acid solutions should be avoided in decontamination procedures but may be 
required when addressing free-product contaminants or high concentrations of metals. 
 
Where technically feasible, collection of subsurface soil and ground water samples can rely on direct 
push drilling rigs rather than conventional rotary rigs.  Direct push techniques employ more time-
saving tools (particularly for subsurface investigations extending less than 100 feet below ground 
surface), avoid use of drilling fluids, and generate no drill cuttings.  Total drilling duration is estimated 
to be 50-60% shorter for direct push systems.  In addition, direct push rigs can be used to collect soil 
and ground water samples simultaneous to the drilling process.  This approach results in reduced IDW 
volume and field mobilization with related fuel consumption and site disturbance.   
 
Larger push rods now available on the market enable a direct push rig to be used also for placement 
of monitoring wells with pre-packed screen sizes.  This approach provides an alternative to the 
conventional, energy intensive method involving use of a direct push rig to determine only the location 
of a long-term monitoring well, and subsequent placement of the well through use of an auger rig.  
Although some states have not approved wells placed through direct push techniques, this approach 
to monitoring well installation provides additional fuel and waste savings and significantly reduces the 
extent of site disturbance.  Regardless of drill technique, many rigs operate with diesel engines that 
can use biodiesel fuel.  Site investigations should avoid use of oversized equipment and unnecessary 
engine idling to maximize fuel conservation.  
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Geophysical techniques such as ground penetrating radar could be used at some sites to reduce the 
need for direct measurement of stratigraphic units.  Feasibility of using geophysical methods for these 
purposes depends heavily on site conditions and the nature of contamination.  Geophysical surveys 
result in much smaller environmental footprints than invasive techniques for site investigations, 
including cone penetrometer test rigs. 


 
BMPs include use of passive sampling techniques for monitoring quality of air, sediment, and ground 
or surface water over time.  In contrast to traditional methods involving infrequent and invasive spot-
checking, these methods provide for steady data collection at less cost while generating less waste.  
Passive techniques for water sampling rely on ambient flow-through in a well without well pumping or 
purging, avoiding the need for disposal of large volumes of water that require management as 
hazardous waste.  For some contaminants, however, passive devices for obtaining ground water 
samples are ineffective. [21] 
 
Remote data collection significantly reduces onsite field work and associated labor cost, fuel 
consumption, and vehicular emissions.  For example, water quality data on streams in acid mine 
drainage areas can be monitored automatically and transmitted to project offices through solar  
powered telemetry systems.  This approach can be used for site investigations as well as site 
monitoring once treatment is initiated.  Renewable energy powered systems with battery backup can 
be used to operate meteorological stations, air emission sensors, and mobile laboratory equipment.  
Remote systems also provide quick data access in the event of treatment system breakdown. 
 
Green remediation builds on methods used in the Triad decision-making approach to site cleanup:  
systematic planning, dynamic work strategies, and real-time measurement systems.  The approach 
advocates onsite testing of samples with submission of fewer samples to offsite laboratories for 
confirmation.  The need for less offsite confirmation saves resources otherwise spent in preserving, 
packing, and shipping samples overnight to a laboratory.  The number of required field samples also 
can be lowered through comprehensive review of historical information.  The Triad approach allows 
for intelligent decision-making regarding the location and extent of future sampling activities based on 
the results of completed analytical sampling.  This dynamic work strategy significantly minimizes 
unnecessary analytical sampling. [22] 


 
■ Air Quality Protection 
 
Green remediation strategies for air quality protection build on 
requirements or standards under the Clean Air Act, Energy Policy 
Act, and Energy Independence and Security Act.  Cleanup at many 
sites involves air emissions from treatment processes and often 
requires use of heavy diesel-fueled machinery such as loaders, 
trucks, and backhoes to install and sometimes modify cleanup 
systems (Table 1).  BMPs for operation of heavy equipment as well 
as routine on- or off-road vehicles provide opportunities to reduce 
emission of GHG and criteria pollutants such as sulfur dioxide.  
These practices encourage use of new user-friendly tools becoming 
available from government agencies and industry to help managers 
estimate and track project emissions.    


Contracts for field service 
can include specifications 
regarding diesel emissions 
and air quality controls.  
Sample language may be 
drawn from EPA’s Clean 
Construction USA online 
resource. [23]  
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Overall efforts should be made to minimize use of heavy equipment and to operate heavy equipment 
and service vehicles efficiently.  Site contracts for service vendors or equipment should give preference 
to providers able to take advantage of air protection opportunities:   


• Retrofitting machinery for diesel-engine emission control and exhaust treatment technologies such 
as particulate filters and oxidation catalysts, 


• Maintaining engines of service vehicles in accordance with manufacturer recommendations 
involving air filter change, engine timing, and fuel injectors or pumps, 


• Refueling with cleaner fuels such as ultra-low sulfur diesel,  
• Modifying field operations through combined activity schedules as well as reducing equipment 


idle, and 
• Replacing conventional engines of existing vehicles when feasible, and purchasing new vehicles 


that are equipped to operate on hybrid systems or alternative fuel and meet the latest engine 
standards. [24, 25]  


 
Field Machinery and Vehicles Used for 
a Typical Multi-Phase Extraction Project 


Fuel 
Consumption 


(gallons) 


CO2 
Emission 
(pounds)


Site Preparation:  One Bobcat with 
intermittent use of flatbed trailer-truck 
or dump truck operating for 26 weeks   


8,996 199,711


Well Construction: Truck-mounted 
auger system installing ten 75-foot 
extraction wells over 30 days 


612 13,586 


Routine Field Work:  Two pickup trucks 
for site preparation, construction, 
treatment system monitoring, sampling, 
and repair over five-year duration  


19,760 383,344


Total for Project Life: 29,368 596,641


Table 1.  Mobile sources 
typically employed during 
a five-year multi-phase 
extraction treatment 
project could consume 
nearly 30,000 gallons of 
fuel, equivalent to the 
amount of carbon annually 
sequestered by 62 acres of 
pine or fir forests. [26] 


 
 
Site management plans should specify procedures for minimizing worker and community exposure to 
emissions, and for minimizing fuel consumption or otherwise securing alternatives to petroleum-based 
fuel.  Plans also should contain specific methods to avoid dust export of contaminants, such as using 
simple wet-spray techniques, and to control noise from power generation.   


 
■ Water Quality Protection and Conservation 
 
Best practices for stormwater management limit the disruption of natural 
water hydrology by reducing impervious cover, increasing onsite 
infiltration, and reducing or eliminating pollution from stormwater runoff.  
Green goals used in industry-based programs such as LEED can be 
applied to cleanup construction; sample targets include: 


• Implementing a management plan that results in a 25% decrease in 
runoff at sites with impervious cover exceeding 50%, 


• Capturing 90% of the site’s average annual rainfall, and 
• Removing 80% of the average annual total load of suspended solids 


based on pre-construction monitoring reports.   


Site “fingerprinting” is 
an ecology-based 
planning tool focused 
on the protection of 
natural resources during 
site development.   
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Site management plans can describe BMPs for reducing and controlling stormwater runoff in manners 
that mimic the area’s natural hydrologic conditions, otherwise known as low impact development 
(LID).  Cleanup at sites undergoing redevelopment could introduce best practices to be used during 
later stages:   


• Conservation designs for minimizing runoff 
generation through open-space 
preservation methods such as cluster 
development, reduced pavement widths, 
shared transportation access, reduced 
property setbacks, and site fingerprinting 
during construction, 


• Engineered structures or landscape features 
helping to capture and infiltrate runoff, such 
as basins or trenches, porous pavement, 
disconnected downspouts, and rain gardens 
or other vegetated treatment systems, 


• Storage of captured runoff in rain barrels or 
cisterns, green (vegetated) roofs, and 
natural depressions such as landscape 
islands, and 


• Conveyance systems to route excess runoff 
through and off the site, such as grassed 
swales or channels, terraces or check dams, 
and elimination of curbs and gutters. [27] 


 
BMPs reflect maximum efforts to reclaim treated 
water for beneficial use or re-inject it into an 
aquifer for storage, rather than discharging to 
surface water.  Where treatment processes 
result in wastewater discharge to surface water 
or municipal sewage treatment plants (publicly 
owned treatment works), green remediation 
strategies build on criteria of EPA’s effluent 
guidelines.  The guidelines rely on industry-
proven performance of treatment and control 
technologies.  Best practices for wastewater 
treatment, including any resulting in pollutant 
discharge significantly below regulatory 
thresholds, can be recorded in associated 
permits for national pollutant discharge 
elimination systems. [28] 
 
BMPs could include estimates of the anticipated 
demands for potable and non-potable water 
and substitution of potable with non-potable water whenever possible.  One goal might be to replace 
50% of the potable water used at a site with non-potable water.  Targets can be met by using high 
efficiency water fixtures, valves, and piping, and by reusing stormwater and greywater for applications 
such as mechanical systems and custodial operations.   


Cleanup Objectives:  Contain an unlined 
landfill containing nearly 38,000 cubic 
yards of soil contaminated by waste such 
as pesticides and asbestos debris  


Green Remediation Strategy:  Employed 
BMPs for controlling stormwater runoff and 
sediment erosion during construction of a 
landfill cover  
- Installed a woven geotextile silt fence 


downgradient of construction to filter 
sediment from surface runoff  


- Added a “super-silt fence” (woven 
geotextile with chain-link fence backing) 
on steep grades surrounding the landfill  


- Constructed berms and surface channels 
to divert stormwater to sediment ponds 


- Emplaced erosion control blankets to 
stabilize slopes and channels until 
vegetation was established  


- Hydroseeded the landfill cover with 
native seed to foster rapid plant growth  


Results: 
- Effectively captured sediment at super-


silt fence despite heavy rain of Hurricane 
Floyd 


- Avoided damage of infrastructure used 
in site redevelopment 


- Reestablished 100% vegetative cover 
within one year 


Property End Use:  Redevelopment for 
office and light industrial space 


Profile: Old Base Landfill, Former Naval 
Training Center-Bainbridge, Port 
Deposit, MD 



http://www.epa.gov/waterscience/guide/technologies.html

http://www.epa.gov/waterscience/guide/technologies.html
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Green remediation practices potentially help cleanups not only meet but exceed water-quality and 
drinking-water standards set by federal and state agencies.  In turn, the benefit of higher water quality 
can be passed to future site users.  Broader 
strategies for managing a cleanup project’s 
impact on local watershed conditions can 
complement regional water and waste 
programs for watershed restoration. [29]  


Profile: California Gulch Superfund Site, 
Leadville, CO 


Cleanup Objectives:  Address metals-
contaminated soil at a former mining site 


Green Remediation Strategy:  Constructed 
a recreational trail serving as a cap for 
contaminated soil 
‐ Conducted a risk-based assessment to 


confirm trail interception of exposure 
pathways for waste left in place 


‐ Demonstrated the trail would not harm 
adjacent wetlands and streams 


‐ Completed a cultural resource inventory 
and mitigation plan to meet historic 
preservation requirements 


‐ Consolidated slag-contaminated soil 
into a platform running along the site’s  
former rail and haul-road corridor 


‐ Covered the soil platform with a six-inch 
layer of gravel spanning a width of 12 
feet with additional three-foot shoulders  


‐ Installed six inches of asphalt above the 
gravel layer 


Results: 
‐ Avoided invasive soil excavation and 


costly offsite disposal 
‐ Reduced consumption and cost of 


imported construction material through 
use of contained waste-in-place  


‐ Increased user safety and remedy 
integrity through trail restriction to non-
motorized use  


‐ Relied on an integrated remediation 
and reuse plan involving extensive 
community input, donation of land and 
construction material by the property 
owner, and long-term trail and remedy 
maintenance by Lake County, CO 


Property End Use:  Recreation 


 
■ Ecological and Soil 


Preservation 
 
Green remediation practices provide a whole-
site approach that accelerates reuse of 
degraded land while preserving wildlife habitat 
and enhancing biodiversity.  BMPs can provide 
novel tools for measuring a site’s progress 
toward meeting both short- and long-term 
ecological land reuse goals involving:  


• Increased wildlife habitat, 
• Increased carbon sequestration, 
• Reduced wind and water erosion, 
• Protection of water resources, 
• Establishment of new greenspaces or 


corridors, 
• Increases in surrounding property values, 


and 
• Improved community perception of a site 


during cleanup. [30] 
 


Site management plans can describe an 
approach to ecological preservation that 
considers anticipated reuse as well as the 
natural conditions prevailing before 
contamination occurred.  BMPs address daily 
routines that minimize wildlife disturbance, 
including noise and lights affecting sensitive 
species.  On previously developed or graded 
sites, goals for habitat restoration might include 
planting of native vegetation on 50% of the 
site.  Native plants require minimal or no 
irrigation following establishment and require 
no maintenance such as mowing or chemical 
inputs such as fertilizers.  Invasive plants or 
noxious weeds are always prohibited.   
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Ecological restoration and preservation at sites anticipated for full or partial reuse as greenspace are 
best managed through site surveys and careful master planning.  BMPs for greenspace could include 
targets such as confining site disturbance to areas within 15 feet of roadways and utility trenches or 
within 25 feet of pervious areas of paving.    
 
BMPs include development of an erosion and 
sedimentation control plan for all activities 
associated with cleanup construction and 
implementation.  Objectives include: 


• Preventing loss of soil by stormwater 
runoff or wind erosion, 


• Preventing topsoil compaction, thereby 
increasing subsurface water infiltration,  


• Preventing sediment transport to storm 
sewers or streams, and 


• Preventing dispersion of dust and 
particulate matter. 


 
Potential strategies for erosion and 
sedimentation control include stockpiling of 
topsoil for reuse, temporary and permanent 
seeding, mulching, earth dikes, silt fencing, 
straw-bale barriers, sediment basins, and 
mesh sheeting for ground cover.  


 
■ Waste Management 
 
Green remediation practices for waste 
management encourage consumers to 
consider lifecycle cost (including natural 
resource consumption) of products and 
materials used for remedial activities.  BMPs 
build on requirements set by municipal or 
state agencies and those formalized in various 
construction and operating permits.  A site 
management plan should include waste 
planning practices that apply to all cleanup 
and support activities.  For sites involving 
construction and demolition or requiring 
diversion of landfill waste, stakeholder 
collaboration plays a significant role in 
sustainable cleanup.    
 


BMPs for waste management during site 
cleanup are borrowed from the construction industry.  Demolition concrete, for example, is often re-
used onsite as road base, fill, or other engineering material.  Reducing and recycling debris such as 
concrete, wood, asphalt, gypsum, and metals helps to: 


Profile: Rhizome Collective Inc. Brownfield 
Site, Austin, TX 


Cleanup Objectives:  Clean up illegal 
dump containing 5,000 cubic yards of 
debris  


Green Remediation Strategy:  Constructed 
a four-foot-thick evapotranspiration cover  
‐


 Chipped or shredded wood to create 
mulch for recreational trails 


 Salvaged wood scraps and concrete for 
erosion control 


‐


‐ Recycled 31.6 tons of metal 
‐


‐ Powered equipment through use of 
biofuel generators and photovoltaic  
panels, due to lack of grid electricity 


 Salvaged concrete for later use as fill for 
building infrastructure 


‐


‐ Inoculated chainsaws with fungi spore-
laden oil to aid in degradation of 
residual contaminants 


 Extracted 680 tires through use of 
vegetable oil powered tractor 


‐ Constructed floating islands of 
recovered plastic to create habitat for 
life forms capable of bioremediating 
residual toxins in an onsite retention 
pond 


‐ Planted native grasses, wildflowers, and 
trees 


Results: 
‐


‐ Gained community help to restore the 
property within a single year 


 Reestablished wildlife habitat for native 
and endangered species 


Property End Use:  Environmental 
education park 
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• Conserve landfill space,  
• Reduce the environmental impact and cost of producing new materials, and 
• Reduce overall project expenses through avoided purchase and disposal costs. 


 
Waste management practices should consider every opportunity to recycle land-clearing debris, 
cardboard, metal, brick, concrete, plastic, clean wood, glass, gypsum wallboard, carpet, and 
insulation.  Site preparation can include early confirmations with commercial haulers, deconstruction 
specialists, and recyclers.  A convenient and suitably sized area should be designated onsite for 
recyclable collection and storage.  Requirements for worker use of cardboard bailers, aluminum can 
crushers, recycling chutes, and sorting bins will facilitate the waste management program.  In 
addition, stakeholders can help identify local options for material salvage that may include donation 
of materials to charitable organizations such as Habitat for Humanity.  To document BMPs, site 
managers are encouraged to track the quantities of waste that are diverted from landfills during 
remediation.     
 


Green waste management 
practices rely on recycling, 
reusing, and reclaiming 
materials to the greatest 
extent possible. [31]    
 


Investigation derived waste such as drilling fluids, spent carbon, 
and contaminated personal protection equipment must be 
appropriately contained and stored outside of general recycling 
or disposal areas.  Preference should be given to building- and 
equipment-cleaning supplies with low phosphate and non-toxic 
content.  
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Section 4:  Energy and Efficiency Considerations 
 
Energy requirements constitute a core element of green remediation.  Significant reductions in fossil 
fuel consumption during treatment processes can be achieved through (1) greater efforts to optimize 
treatment systems, and (2) use of alternative energy derived from natural, renewable energy sources.   
 “Active energy” systems use external energy to power mechanical 
equipment or otherwise treat contaminated media.  These systems 
typically consume high quantities of electricity, and to a lesser extent 
natural gas, although duration of peak consumption varies among 
cleanup technologies and application sites.  In 2007, approximately 
70% of the U.S. electricity supply was generated by fossil fuel-fired 
plants.  
 
EPA’s Office of Solid Waste and Emergency Response (OSWER) is 
analyzing the extent of energy use, CO2 emissions, and energy cost of 
technologies used to treat contaminated media at NPL sites.  The 
analysis will help the Agency to:  


• Establish benchmarks regarding the energy consumption of 
technologies with high energy demand,  


• Examine operational and management practices typically used to 
implement these technologies, and  


• Identify methods for reducing energy consumption during 
treatment processes and optimizing the systems.  


 
The most frequently used energy-intensive treatment technologies used at NPL sites are pump-and-
treat (P&T), thermal desorption, multi-phase extraction, air sparging, and soil vapor extraction (SVE).  
Using data from cost and performance reports compiled by the Federal Remediation Technologies 
Roundtable and other resources, OSWER estimates that a total of more than 14 billion kilowatt-hours 
(kWh) of electricity will be consumed through use of these five technologies at NPL sites from 2008 
through 2030 (Table 2).  


  


Technology 
 


Estimated Energy 
Annual Average 


(kWh*103) 


Total Estimated 
Energy Use 


in 2008-2030 
(kWh*103) 


Pump & Treat 489,607 11,260,969 
Thermal Desorption 92,919 2,137,126 


Multi-Phase Extraction 18,679 429,625 
Air Sparging 10,156 233,599 


Soil Vapor Extraction 6,734 154,890 


Technology Total 618,095 14,216,209 


CO2 is one of several 
gases with potential to 
contribute to climate 
change.  CO2 is 
produced from a variety 
of sources including 
fossil fuel combustion 
and industrial process 
emissions.  Electric 
power production is the 
largest source of CO2 


emissions in the U.S. 
energy sector, 
representing 
approximately one-third 
of the total.    


Table 2.  Technologies used 
for Superfund cleanups often 
involve energy intensive 
components such as ground 
water extraction pumps, air 
blowers, or ultraviolet lamps 
(U.S. EPA/OSWER, 2008(b).     


 
 
 
DOE estimates that 1.37 pounds of CO2 are emitted into the air for each kWh of electricity generated 
in the United States.  Accordingly, use of these five technologies at NPL sites in 2008 through 2030 is 
anticipated to indirectly result in CO2 emissions totaling nearly 9.2 million metric tons (Table 3) (U.S. 
EPA/OSWER, 2008(b)).   
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Based on the average electricity cost of $0.0914/kWh in December 2007, consumption of fossil fuel 
energy at NPL sites during operation of these five technologies is anticipated to cost over $1.4 billion 
from 2008 through 2030.  Use of these technologies under other cleanup programs such as RCRA, 
UST, or brownfields could produce similar results.  Trends in the use of active energy treatment 
systems often vary among the various cleanup programs due to the type and extent of contamination 
and cleanup practices commonly encountered within each program.   
 
 


Technology 


Estimated 
CO2 Emissions 
Annual Average 


(Metric Tons) 


Total Estimated 
CO2 Emissions 
in 2008-2030 
(Metric Tons) 


Pump & Treat 323,456 7,439,480 


Thermal Desorption 57,756 1,328,389 


Multi-Phase Extraction 12,000 276,004 


Air Sparging 6,499 149,476 


Soil Vapor Extraction 4,700 108,094 


Technology Total 404,411 9,301,443 


Table 3.  Estimated CO2 
emissions from use of five 
types of cleanup technologies 
at NPL sites over 23 years are 
equivalent to operating two 
coal-fired power plants for 
one year. [26] 
 


 
 
General assumptions used in these estimates are dependent on and sensitive to factors such as site 
size or setting.  The estimates do not include variable demands of additional electricity consumed 
during site investigations, field trials, remedy construction, treatment monitoring, and other activities. 
The Agency’s online Power Profiler can help estimate air emissions attributable to electricity 
consumption at specific sites based on geographic power grids. [32]   


 
■ Optimizing Energy Intensive Systems 
 
Significant reductions in natural resource and energy consumption can be made through frequent 
evaluation of treatment system efficiencies before and during operations.  Opportunities to optimize 
systems and integrate high performance equipment begin during feasibility studies, when potential 
remedies are evaluated and the most appropriate and cost-effective cleanup technology is selected.  
In accordance with green remediation strategies, feasibility studies could include comparison of the 
environmental footprint expected from each cleanup alternative, including GHG emissions, carbon 
sequestration capability, and water drawdown (lowering of the water table or surface water levels).   
 
The subsequent design phase involves planning of the selected technology’s engineering aspects such 
as equipment sizing and integration.  Energy consumption of remediation technologies ranges 
considerably, from soil excavation that requires virtually no mechanical integration or electrical power, 
to treatment trains involving media extraction and aboveground exposure to a series of electrically 
driven physical or chemical processes.  In contrast to a “bottom up” approach, most cleanup 
technologies are designed through a series of equipment specifications requiring adjustment when 
components are integrated.  Project solicitations for equipment and services should contain 
specifications regarding product efficiency, reliability, fuel consumption, air emissions, water 
consumption, and material content.  
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Equipment and vendor selection can maximize use of alternative 
fuel and renewable energy sources.  Where alternatives are 
currently unavailable or infeasible, designs can document the 
project’s baseline energy demand for future reconsideration.  
Energy efficiency can be gained relatively simply by techniques 
such as insulating structural housing and equipment used to 
maintain certain process temperatures; installing energy recovery 
ventilators to maintain air quality without heat or cooling loss in 
treatment buildings; and weather-proofing system components that 
are exposed to outside elements.  Electronic data systems for 
controlling and monitoring operations also provide significant opportunity to conserve energy, 
particularly in the multi-step processes commonly used for P&T.  EERE has identified specific 
opportunities to identify and quantify energy efficiencies that might occur during pumping operations.  
Inefficiency symptoms include use of throttle-valve controls, cavitation noise or damage, continuous 
pumping to support a batch process, open bypass or recirculation lines, and functional changes of a 
system. [33] 


Selection of equipment and 
service providers must meet a 
project’s performance and 
cost requirements, giving 
preference to products and 
user techniques working 
together to reduce 
environmental footprints.  


  
Treatment system designs also should compare the environmental footprint left by alternate methods 
of managing process water, whether through re-injection to an aquifer, discharge to surface water, or 
pumping to a publicly owned wastewater treatment plant.  Effective designs maximize every 
opportunity to recycle process fluid, byproducts, and water; reclaim material with resale value; and 
conserve water through techniques such as installation of automatic shut-off valves.  To reduce 
impacts on water quality, construction designs can follow LID practices helping to infiltrate, 
evapotranspire, and re-use stormwater runoff in ways mirroring the site’s natural hydrology.  
 
Green remediation relies on maximizing efficiencies and reducing natural resource consumption 
throughout the duration of treatment.  Upon process startup, tests are conducted to ensure the system 
is functioning as designed.  For a technology such as in situ chemical oxidation, testing primarily 
involves ensuring that an injected material is reaching the target treatment zone.  For a complex multi-
contaminant P&T system, however, numerous tests are conducted to ensure that flow rates for each 
process step are appropriate and that equipment is properly sized.   
 
Remedial system evaluations (RSEs) provide examples of BMPs already in place.  EPA is conducting 
RSEs for operating P&T systems at Superfund-lead sites to: 


• Indicate whether the original monitoring or treatment system design is fully capturing the target 
contaminant plume,  


• Determine whether new monitoring or extraction wells are needed,  
• Recommend specific modifications to increase system performance and efficiency, and 
• Obtain cost savings from direct optimization or project management improvements. [34]  
 


RSEs often find that energy intensive equipment such as pumps and blowers are oversized or set at 
operating rates or temperatures higher than needed, resulting in excess energy consumption (U.S. 
EPA/OSWER, 2002).  Evaluations such as these also help to remove redundant or unnecessary steps 
in a treatment process, consider alternate discharge or disposal options for treated water or process 
waste, and eliminate excess process monitoring.     
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Standard operating procedures for treatment systems should include frequent reconsideration of 
opportunities to increase operational efficiencies.  System optimization should carry forward to long-
term operation and maintenance (O&M) programs that ensure system components are performing as 
designed.  Poorly operating or broken equipment should be repaired immediately to avoid treatment 
disruption and energy waste.  
 
Subsurface remediation generally changes dynamics of the natural system as well as distribution of 
contaminants.  Changes might occur slowly, not becoming evident for several years.  Periodic RSE 
helps to identify any subsurface changes, prompting modification to long-term treatment operations.  
Many years of P&T operations, for example, could change dynamics of plume behavior to the point 
where an outside extraction well that originally pumped contaminated water is later capturing clean 
water.  In this case, shutdown of the 
extraction well will result in significant energy 
and cost savings.  


Profile: Havertown PCP Site, Havertown, PA 


Cleanup Objectives:  Remediate shallow 
ground water containing metals, chlorinated 
volatile organic compounds (VOCs), 
benzene, and dioxins/furans 


Green Remediation Strategy:  Conducted 
RSE evaluation of a 12-acre treatment area 
encompassing 
‐ Four recovery wells 
‐
‐ A pre-treatment system to break oil/water 


emulsion, remove metals, and remove 
suspended solids in extracted ground 
water 


 One collection trench 


‐ An aboveground system employing three 
30-kW ultraviolet/oxidation (UV/OX) 
lamps, a peroxide destruction unit, and 
two granular activated carbon units to 
destroy or remove organic contaminants 


Results: 
‐ Removed two UV/OX lamps from the 


treatment line, based on RSE 
recommendations 


‐ Reduced annual operating costs by 
$32,000, primarily due to lower electricity 
consumption 


‐ Continues to meet cleanup criteria for 
ground water 


Property End Use:  Undetermined  


 
Most remedies for soil and sediment (in situ 
oxidation, thermal treatment, and 
solidification/stabilization) are short-term in 
nature but require continual optimization 
throughout operations.  Optimization of a 
biological system ensures that geochemical 
conditions such as reduction/oxidation, 
electron donor availability, and oxygen 
content are maximized.    
 
In contrast to other soil and sediment 
technologies, SVE treatment results in 
contaminant loading that is initially high but 
decreases over time, prompting the need for 
frequent system modifications.  Key 
opportunities for SVE optimization include  
(1) determining if any well in a manifold 
system is not contributing contaminants, and 
if so, taking the well offline, (2) operating 
pulsed pumping during off-peak hours of 
electrical demand, as long as cleanup 
progress is not compromised, and (3) 
considering alternative technologies with 
lower cost and energy intensity once the bulk 
of contamination is removed.  The EPA, U.S. 
Air Force Center for Engineering and the 
Environment, Federal Remediation 
Technologies Roundtable, and Interstate 
Technology and Regulatory Council continue 
to develop tools such as checklists and case 
studies to help project managers optimize 
cleanup systems for all environmental media. 
[35-38] 
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■ Integrating Renewable Energy Sources 
 
Incorporation of alternative, renewable energy sources into site cleanup may reduce a project’s 
carbon footprint while offering other benefits: 


• Hedge against fossil fuel prices, with the potential for near- and long-term cost savings, 
• Lower demand on traditional energy sources,  
• Reduced need for emission controls related to onsite fossil fuel consumption, and   
• Opportunities for new energy markets and job creation when combined with site revitalization.    


 
Renewable energy sources can be used to meet partial or full demand of a treatment system.  When 
meeting partial demand, a renewable energy system can be designed to power one or more specific 
mechanical components or to generally supplement grid electricity supplied to the entire treatment 
process.  EPA’s Green Power Equivalency Calculator could be used to better understand and 
communicate the environmental benefits of directly or indirectly using electricity produced from solar, 
wind, geothermal, biogas, biomass, and low-impact small hydroelectric sources, otherwise known as 
“green power.” [39] 
 
Energy alternatives already available for remediation and revitalization 
include solar, wind, landfill gas, and waste-to-energy sources.  
Emerging technologies such as geothermal and tidal power also 
could be used for site-wide applications or as means to optimize 
treatment system components.  Potential integration of renewable 
energy sources considers: 


Renewable energy 
industries estimate a 
current renewable 
energy capacity of 
550-770 gigawatts in 
the United States, with 
growth sufficient to 
meet at least 25% of 
the country’s electricity 
needs by 2025. 
(ACORE/ABA, 2008)  
  


• Natural resource availability, reliability, and seasonal variability,  
• Total energy demand of the treatment system,  
• Proximity to utility grids, and associated cost and time needed to 


connect to the grid,  
• Back-up energy sources for treatment or safety,  
• Cost tradeoffs associated with cleanup duration and economy of 


scale, and 
• Long-term viability and potential reuse. 


 
Renewable energy provides significant opportunities at sites that require long-term treatment, are 
located in remote areas, or involve energy intensive technologies such as P&T.  Renewable energy 
systems can operate independently without connection to a utility grid (off-grid) or as interconnected 
systems tied to the utility power grid (inter-tie).  Energy management tools can be used to monitor 
supply and demand, automatically shutting off or initiating grid power as desired.  Hybrid systems 
combining capability of two or more renewable resources often provide the most efficient and cost-
effective option in rural areas or to achieve total energy independence.  
 
Off-grid systems are best suited to mechanical or infrastructure components with low or intermittent 
energy demands such as small pumps, communication systems, or the interior of small buildings.   
Cost effectiveness of off-grid systems significantly increases at remote sites, where extension of utility 
lines might be cost prohibitive or otherwise infeasible due to difficult access.  As in all optimized 
engineering systems, effective renewable energy systems include climate control measures to minimize 
energy loss throughout the mechanical network.     
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Interconnection of renewable energy systems with the utility grid allows use of utility power when 
availability of a natural resource is low, without disruption to site cleanup operations.  Excess energy 
produced by a small renewable energy system could be stored in batteries until needed or transferred 
to the grid for consumption by other users.  Most states now require electric utilities to offer net 
metering, a service that enables renewable energy generators to receive utility consumption credit.  
The amount of excess electricity transferred to the grid could be directly measured through installation 
of an additional meter or generally monitored through visual observation of the primary utility meter 
“spinning backward.”  DOE’s National Renewable Energy Laboratory (NREL) is working with other 
government agencies and private industry to develop consistent standards for grid interconnection, 
system engineering, and power production market rules.   
 


Profile: Former St. Croix Alumina Plant, St. 
Croix, VI  


Cleanup Objectives:  Recover hydrocarbons 
from ground water at a RCRA site   


Green Remediation Strategy:  Uses a hybrid 
system employing solar and wind energy 
‐ Began operating four wind-driven turbine 


compressors in 2002 to drive compressed 
air into hydraulic skimming pumps  


‐ Installed three 55-watt photovoltaic 
panels in 2003 to power some recovery 
wells 


‐ Added three 110-watt photovoltaic 
panels and two wind-driven electric 
generators in 2006 to power a total of 
nine submersible total-fluid pumps and 
the fluid-gathering system 


‐ Recycles recovered petroleum product by 
transfer to an adjacent oil refinery for use 
as feed stock 


Results: 
- Recovered 228,000 gallons of free-


product oil (approximately 20% of the 
estimated volume) by the end of 2006 


 - Avoids offsite transfer and disposal of 
petroleum product 


Property End Use:  Industrial operations 


(U.S. EPA/OSWER, 2008(c))  


Capital costs for renewable energy systems 
continue to decrease as technologies 
advance and as demand steadily increases 
but might prohibit their use in some 
projects.  Costs can be lowered by taking 
advantage of federal and state rebates or 
tax credits or shared through reuse of 
equipment in other cleanup projects. 
Project decision-makers are encouraged to 
capitalize on 10-year renewable energy 
incentives now available to help capture 
long-term savings while strengthening 
community economics. 
 
Increasing numbers of regional 
partnerships are forming to help property 
owners install large utility-grade systems 
that can meet energy demands of onsite 
operations such as remediation, while 
receiving production tax credit and 
allowing sale of excess energy to the utility 
at wholesale price.  Another mechanism is 
the power purchase agreement, which 
enables owners of large properties to lease 
land to a utility for installation and 
operation of a renewable energy network 
(typically solar or wind systems) while 
purchasing electricity at a considerably 
lower rate.  These partnerships add to 
renewable energy portfolios maintained by 
state agencies and authorized utilities to 
help meet national goals.  Accordingly, 
new generators of renewable energy are 
actively solicited by states working to meet 
the goals of renewable portfolios. [40] 
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Solar Energy 
 
Solar energy can be used in site cleanups through one or more methods involving photovoltaics (PV), 
direct or indirect heating and lighting systems, or concentrating solar power.  PV technology easily 
lends itself to applications involving remote locations, a need for portability, or support for long-term 
treatment systems.  This technology is already in place or under design at numerous sites.   
 


Profile: BP Paulsboro, Paulsboro, NJ 


Cleanup Objectives:  Remove petroleum 
products and chlorinated compounds from 
surface and ground water near a Delaware 
River port  


Green Remediation Strategy:  Uses a solar 
field to power P&T system extracting 300 
gallons of ground water per minute 
‐ Installed a 275-kW solar field 


encompassing 5,880 PV panels in 2003 
‐ Uses solar energy to operate six recovery 


wells including pump motors, aerators, 
and blowers 


‐ Transfers extracted ground water into a 
biologically activated carbon treatment 
system 


Results: 
‐ Supplies 350,000 kWh of electricity each 


year, meeting 20-25% of the P&T system 
energy demand 


‐ Eliminates 571,000 pounds of CO2 


emissions annually, equivalent to 
avoiding consumption of 29,399 gallons 
of gasoline 


‐ Prevents emission of 1,600 pounds of 
sulfur dioxide  and 1,100 pounds of 
nitrogen dioxide each year 


‐ Provides opportunity for reuse and 
expansion of the PV system, with potential 
capital cost recovery if integrated into site 
reuse    


Property End Use:  Port operations 


(U.S. EPA/OSWER, 2007(a)) 


PV cells consist of absorbing, semiconducting 
material that converts sunlight directly into 
electricity.  Typically, about 40 PV cells are 
combined to form a module, or panel.  
Approximately ten of the modules are 
combined on a flat-plate PV array that might 
range several yards in size.  An array could be 
mounted at a fixed angle facing south, or on 
a tracking device following the sun to allow 
maximum capture of sunlight over the course 
of a day.  Six to 12 modules might meet all or 
part of a treatment system with low energy 
demand.  In contrast, 10-20 arrays could be 
needed to power systems on the order of a 
small industrial facility or hundreds of arrays 
can be interconnected to form a single 
system.   
 
Use of solar energy at the Pemaco Superfund 
site in Maywood, CA, demonstrates the 
flexibility and capability of solar technology in 
helping to meet energy demands of above-
ground treatment operations.  Four PV panels 
with a total generating capacity of 3 kW were 
installed on the existing building, which 
houses a soil and ground water treatment 
system employing high-vacuum pumps, 
controls for electrical resistance heating, a 
granular activated carbon unit, and a high-
temperature flameless thermal oxidizer.  The 
PV system contributes a total of 375 kWh of 
electricity to the building operations each 
month, avoiding more than 4,300 pounds of 
CO2 emissions per year.  After the first nine 
months of operation, solar energy had 
generated enough power to cover one month 
of the building’s electricity expenses for system 
controls and routine operations.  Payback for 
PV capital costs is estimated at one year.    
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Aboveground treatment processes also can use solar thermal methods. These methods employ solar 
collectors such as engineered panels or tromb walls to absorb the sun's energy, providing low-
temperature heat used directly for space heating.  In contrast, solar water heaters use the sun to 
directly heat water or a heat-transfer fluid in collectors.  Industrial-grade solar heaters can be used to 
provide hot water and hot-water heat for large treatment facilities.   
 
Passive (non-mechanical) methods also could be used to heat treatment buildings, potentially 
reducing structural energy consumption by up to 50%.  Buildings can be designed to include large 
spans of windows with southern exposure or constructed of materials with high mass value (high 
absorbency but slow heat release).  Passive solar designs also include natural ventilation for cooling.  
Daylighting of treatment buildings can be enhanced through installation of conventional skylights or 
smaller “tubular skylights” constructed of reflective material.  Also, parabolic solar collectors could be 
used to supplement electricity demands of fiber optic systems for treatment monitoring or data 
transfer.       
 
The potential for using active or passive solar energy to meet the energy demands of treatment 
processes throughout the year can be calculated using the site’s estimated insolation.  An 
insolation value indicates the rate at which solar radiation is delivered to a unit of horizontal 
surface.  Insolation values indicate radiation reflection or absorption by (1) flat-plate collectors 
facing south at fixed tilt (Figure 4), (2) single-axis (north/south) flat-plate collectors tracking from 
east to west, (3) two-axis flat-plate collectors tracking the sun in both azimuth and elevation, or (4) 
concentrating collectors using multiple axes to track direct solar beams.  Technical assistance and 
more information is available from NREL and the American Solar Energy Society to help site 
managers determine whether the energy demands of site remediation as well as anticipated reuse 
could be met by solar resources. [41, 42] 


Figure 4.  Estimates of 
U.S. annual solar 
resources indicate 
highest potential in the 
Southwest; in areas with 
lowest potential, 
resources remain 
equivalent to those of 
Germany, where solar 
energy is used routinely 
across business sectors. 
(U.S. DOE NREL, 
2008(a))  


 
 
 


 


Concentrating solar power (CSP) systems provide significant opportunities at large sites undergoing 
cleanup and revitalization.  CSP systems use reflective materials such as mirrors or parabolic troughs 
to concentrate thermal energy driving an electricity generator, or concentrated PV technology to 
directly provide electrical current.  Large-scale CSP systems are under consideration at sites in 
southwestern portions of the United States.  







 Energy and Efficiency Considerations 


 


 
Incorporating Sustainable Environmental Practices into Remediation of Contaminated Sites 27 


 


Wind Energy 
 
Determining the potential for using wind energy to meet energy demands of a cleanup requires a wind 
resource assessment.  The assessment involves collection of climatic data from an onsite or local 
weather station over the course of one year, although DOE’s wind resource data might be sufficient 
for small applications on relatively flat terrain.  Wind speed is critical but wind shear and turbulence 
intensity also impact assessment results.  Generally, the amount of power available by wind is 
proportional to the cube of wind speed; for example, a two-fold increase in wind speed increases the 
available power by a factor of eight.  Wind energy is best suited to resource areas categorized as 
“Class 3” or higher on DOE’s scale of 1-7 (Figure 5). [43] 
 


 


Wind Power Classification 
      Resource         Wind Speed 
      Potential         (at 50 meters, 
      (annual)          miles/hour) 
 
1 Poor  0.0-12.5 
2 Marginal  12.5-14.3 
3 Fair  14.3-15.7 
4 Good  15.7-16.8 
5 Excellent  16.8-17.9 
6 Outstanding 17.9-19.7 
7 Superb  >19.7 


Figure 5.  NREL annual wind 
resource mapping shows excellent 
potential in portions of the Great 
Plains, and outstanding potential 
in coastal areas or at high 
altitudes common to many mining 
sites requiring cleanup and reuse 
(U.S. DOE/NREL, 2008(b)).  


 
Results of the wind resource assessment are compared to the cleanup’s anticipated energy demand to 
determine whether wind energy would meet full or partial demand.  Demands of low energy 
components such as small generators might be met by wind speeds of 6 miles per hour (mph), while 
activities such as ground water pumping generally require a wind speed above 9 mph.  At sites with 
wind speeds averaging 12 mph, a small 10-kW wind turbine can generate approximately 10,000 
kWh annually (equivalent to avoiding CO2 emissions resulting from consumption of 882 gallons of 
gasoline). 
 
In addition to wind speed, output of a wind turbine significantly depends on a turbine’s size.  Most 
small turbines consist of a rotor (encompassing the gearbox and blades) with diameters of less than 
10 feet, mounted on towers 80-120 feet in height.  Due to the low number of moving parts, most 
small turbines require little maintenance and carry an estimated lifespan of 20 years.  Small systems 
cost $3,000-5,000 for every kilowatt of generating capacity, or approximately $40,000 for a 10-kW 
installed system.  
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Treatment systems requiring compressed air 
could be powered by wind-driven electric 
generators.  This type of generator employs a 
small turbine or windmill to capture, 
compress, and direct air to equipment such 
as hydraulic pumps.  The generator typically 
is designed to allow blade rollup and 
repositioning during excessive wind, and can 
easily be lowered to the ground for routine 
maintenance.  


Profile: Former Nebraska Ordnance Plant, 
Mead, NE 


Cleanup Objectives:  Remove 
trichloroethene and destroy explosives in 
ground water   


Green Remediation Strategy:  Uses a 10-kW 
wind turbine to power ground water 
circulation wells for air stripping and UV 
tr atment e
‐ Calculated a total demand of 767 kWh 


each month for the circulation wells  
‐ Determined electricity demand could be 


met by site conditions including wind 
speed of 6.5 meters/second 


Results: 
‐ Provides sufficient energy for continued 


trichloroethene removal and explosives 
destruction by the aboveground treatment 
system during grid inter-tie operation 


‐


‐ Decreases CO2 emissions by 24-32% 
during off-grid operation of the system’s 
230-volt submersible pump 


‐


 Results in no observable impacts on 
wildlife 


 Returns surplus electricity to the grid for 
other consumer use 


‐


‐ Provides electricity cost savings expected 
to total more than $40,000 over the next 
15 years of treatment 


‐ Estimated that cost recovery time for 
turbine capital and installation could be 
cut in half by improved freeze-proofing of 
wells     


Property End Use:  Continued agricultural 
research and development, residential, and 
commercial use 


(U.S. EPA/OSWER, 2007(b); University of Missouri-
Rolla, 2005)  


 


 Reduces consumption of utility electricity 
by 26% during grid inter-tie operation 


 
Increasing numbers of communities are 
examining opportunities for integrating 
renewable energy production into a 
contaminated site’s long-term viability and 
reuse.  Site revitalization involving production 
of electricity for utility distribution requires 
installation of co-located utility-scale (100-
kW or more) turbines to form a wind farm 
(wind power plant).  A wind farm is best 
suited to areas with wind speeds averaging at 
least 13 mph.  A one-megawatt (MW) 
turbine can generate 2.4-3 million kWh 
annually; a 5-MW turbine can produce more 
than 15 million kWh annually.  Capital and 
installation costs range according to factors 
including economy of scale and site-specific 
conditions such as terrain.  
 
Integration of utility-scale energy production 
in site reuse considers efficiencies as well as 
economic factors.  Commercial wind turbines 
average a mechanical and electric 
conversion efficiency of approximately 90%, 
and an aerodynamic efficiency of 
approximately 45%.  In contrast, the average 
efficiency of electricity generating plants in 
the United States averages approximately 
35%; over two-thirds of the input energy is 
wasted as heat into the environment.  
  
Over the last 20 years, the cost of electricity 
from utility-scale wind systems has dropped 
more than 80%, from an earlier high of 
approximately 80 cents per kWh.  With the 
use of production tax credits, modern wind 
power plants can generate electricity for 4-6 
cents/kWh, which is competitive with the cost 
of new coal- or gas-fired power plants.  
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Design of a small wind system includes consideration of horsepower across the entire system to 
maximize efficiency.  Ground water pumps, for example, typically operate at 50% efficiency, while 
turbine efficiency typically exceeds 90% and grid efficiency averages about 91% (U.S. DOE/EIA, 
2007).  Efficiency can be enhanced by grid interconnection allowing higher start-up current to be 
drawn from the grid and by avoiding the need for storage batteries.    
 
Wind plants typically are designed in modules allowing for addition or subtraction of individual 
turbines as electricity demand changes.  Construction of a 50-MW wind farm can be completed in six 
months, beyond the initial 12-18 months commonly needed for wind measurements and construction 
permits.   
 
For maximum efficiency, installation locations should be sufficiently distant from trees or buildings that 
potentially reduce speed of wind entering the turbine.  Selection of turbine sites also considers 
potential impacts on sensitive environments made by turbine noise (commonly compared to a 
domestic washing machine) and public perceptions regarding aesthetics of turbine sizes.  A typical 
100-kW turbine contains a rotor approximately 56 feet wide, while rotor width of a 1,650-kW turbine 
averages 233 feet.  Height of a utility-scale tower ranges according to site conditions but generally is 
similar to rotor width.  
 
EERE estimates wind energy is the fastest growing energy generation technology, expanding 30-40% 
annually.  NREL and the American Wind Energy Association offer technical assistance on evaluating 
and implementing wind systems. [44]  
 
Landfill Gas Energy 
 
Landfill gas (LFG) generated through decomposition of solid waste provides a potential source of 
energy at numerous sites across the country with abandoned or inactive landfills.  LFG typically 
contains about 50% CO2 and 50% CH4.  LFG-to-energy systems use extraction wells to capture gas 
before it enters the atmosphere or is burned as part of the landfill management process.  Captured 
gas can be converted to an alternate fuel, to electricity for direct use, or to both electricity and thermal 
energy (co-generated heat and power, or CHP) for dedicated mechanical operations. [45]  
 
Conversion of LFG to electricity is possible through a number of technologies, depending on the scale 
of generation.  Proven technologies include microturbines, internal combustion engines, gas turbines, 
external combustion engines, organic Rankine cycle engines, and fuel cells.  Microturbines range in 
power from 30 kW to 250 kW (not exceeding 1 MW), internal combustion engines range from 100 
kW to 3 MW; and gas turbines range from 800 kW to 10.5 MW.  Although combustion of LFG 
converts CH4 to CO2, the global warming potential of methane is 23 times higher than that of carbon 
dioxide.  Increasing numbers of LFG applications involve development of aerobic digesters that rely 
exclusively on anaerobic bacteria to break down organic substances.   
 
Effective design of an LFG energy system includes adequate conditioning that ensures converted gas is 
free of vapor and remaining contaminants or impurities, and operational practices that minimize 
liquid waste streams.  Performance and lifespan of a system depend on long-term availability and 
reliability of the methane as an energy resource.   
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Profile: Operating Industries, Inc. Landfill, 
Monterey Park, CA 


Cleanup Objectives:  Remediate soil and 
ground water contaminated by a 145-acre 
inactive landfill 


Green Remediation Strategy:  Convert LFG 
to electric power for onsite use  
‐


‐ Converts a LFG flow rate of 5,500 
standard cubic feet per minute, with a 
CH4 content of approximately 30% 


‐ Returns microturbine emissions to the 
existing gas treatment system to ensure 
contaminant removal 


Results: 
‐ Generates sufficient energy to meet 


approximately 70% of onsite needs 
including thermal oxidation, a 40-
horsepower gas blower, refrigeration 
units, and air-exchange systems 


‐ Saves up to $400,000 each year in grid-
supplied electricity expenses 


Property End Use:  Commercial/industrial 
operations or open space, pending 
Superfund close-out 


(U.S. EPA/OSWER, 2007(a))  


 Installed six 70-kW microturbines in 2002 
as part of the LFG collection system 


LFG energy systems benefit from economy 
of scale.  For example, EPA estimates that 
the total installed cost for an LFG 
microturbine project falls from $4,000-
5,000 per kW for a small (30-kW) system to 
a cost of $2,000-2,500 per kW for systems 
rated 200 kW and higher.  As of early 
2007, 424 LFG energy projects operated in 
the United States, producing a total 1,195 
MW of electricity.  EPA estimates that an 
additional 560 landfills hold potential for 
converting LFG to productive use, with a 
total production potential of 1,370 MW of 
electricity. [46]  This technology brings 
significant potential for reducing GHG 
emissions from landfills.  The community of 
Shippensburg, PA, for example, anticipates 
that operation of its 6.4-MW LFG electricity-
generating system will prevent emission of 
39,000 tons of CO2 each year (an 
equivalency of one coal-fired power plant 
generating electricity for nearly 660,000 
homes).   


 
Waste-Derived Energy  
 
Waste-to-energy (WTE) systems convert 
solid waste into electricity, or in some cases 
liquid waste to alternative fuel.  Large sites 
undergoing remediation provide 
opportunities for local communities to 
consider reuse options involving WTE 
facilities as a means to:  


• Reduce municipal landfill burdens posed by disposal of non-hazardous waste,  
• Provide an alternative to onsite landfill construction, 
• Procure a long-term source of renewable energy,   
• Decrease export of waste from communities with little or no landfill capacity to other facilities, 


often in other states, and  
• Provide employment opportunities.  


 
An average municipal WTE facility emits 837 pounds of CO2 per megawatt hour; in contrast, coal, 
oil, and natural gas facilities emit over 2,000, 1,600, and 1,100 pounds of CO2 per megawatt hour, 
respectively (Solid Waste Association of North America, 2005; U.S. EPA, 2008 online).  DOE’s Energy 
Information Administration estimates that a total of 299 trillion British thermal units of energy were 
consumed by combustion of municipal solid waste in 2005 (U.S. DOE/EIA, 2008).  Conversion of 
heat produced during this process is used increasingly to produce electricity.  For example, Lee 
County, FL, recently expanded its existing 4 million-ton WTE combustion system to process an 
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additional 636 tons of municipal waste each day, resulting in production of an additional 18 MW of 
electricity.   
 
Capital and operating costs for WTE facilities are significantly higher than conventional landfill costs 
and typically are covered through local bonds.  To ensure long-term viability, WTE facilities rely on an 
infrastructure that guarantees a minimum quantity of incoming solid waste.  The estimated lifespan of 
a WTE facility is 40 years. [47] 
 
Developing and Evolving Energy Sources 
 
Green remediation relies on novel applications of emerging technologies within the context of site 
cleanup.  Technologies for producing energy from previously untapped renewable resources are 
quickly moving from research facilities into the field, significantly increasing the options available for 
site revitalization.  Integrated planning for site cleanup and reuse borrows principles used in this “next 
generation” of renewable energy technologies but also resurrects past methods for obtaining energy 
from natural resources such as “old-fashioned” windmills or small-scale hydropower.  
 
Geothermal power is energy generated by heat stored beneath the earth's surface, whether stored in 
shallow ground or in water and rock at depths extending several miles below ground surface.  
Temperatures in ground water and rock at subsurface depths up to 10 feet remain relatively constant 
at 50-60oF, bringing potential for geoexchange systems to be used in remediation.  Aboveground 
treatment methods can use this energy directly through installation of air exchange pumps to heat or 
cool building interiors.  Heat removed from indoor air also could be used to elevate the temperature 
of water required in a treatment process.  
 
In contrast to heat exchange, new technologies for cold energy storage could help cool treatment 
processes and structures at sites located adjacent to cold water reservoirs.  For example, the Halifax 
Regional Municipality began construction of a $3 million energy system retrofit in 2007 to meet peak 
air conditioning needs of buildings along the waterfront in Dartmouth, Nova Scotia, Canada.  The 
system employs a borehole exchanger drawing cold air from 100 holes extending 600 feet below 
ground surface to tap energy from subsurface rock mass.   
 
Geothermal resources at greater subsurface depths could be considered to generate electricity for 
long-term cleanup as well as potential sale.  Geothermal power plants currently coming into 
operation in western states tap reservoirs of water with temperatures of 107-182oF, which are 
considerably lower temperatures than needed in past production.  New plants operate at lower cost 
and greater efficiency, and emit significantly less CO2 than fossil fuel plants (less than 100 pounds per 
megawatt hour).  Potentially adverse environmental problems posed by geothermal energy production 
include process operations requiring deep subsurface drilling and condensed steam re-injections to 
draw additional heat; changes in geological stability of a region; and decreasing temperatures of 
water reservoirs over time. [48] 
 
Tidal energy could provide opportunities at coastal sites undergoing long-term treatment.  Although 
ocean tide has not yet been tapped for remediation purposes, small-scale variations relying on the 
flow of ground water and surface water are under evaluation.  For example, DOE’s Savannah River 
National Laboratory field tested a passive siphoning system using a synthetic tube to induce ground 
water flow from a contaminated aquifer into a treatment cell containing reactive material.  After 
passing through the treatment cell, water discharges to nearby surface water.  System recharge, when 
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needed, can be accomplished easily through use of a solar powered vacuum pump to remove gas 
bubbles.  This technology provides a passive, in situ alternative to P&T systems and could be used to 
improve performance of other low energy technologies such as permeable reactive barriers. 
 
Adaptations of conventional treatment technologies can take advantage of energy produced by other 
earth processes.  Passive bioventing or passive SVE rely on natural venting cycles of the subsurface to 
create atmospheric pressure differences capable of inducing air flow (barometric pumping) for 
subsurface removal of nonchlorinated hydrocarbons.  Effectiveness is enhanced through simple air-
control equipment such as one-way valves preventing flow of air into venting wells.  The U.S. Air Force 
Center for Engineering and the Environment is evaluating long-term efficiency of pressure-driven 
systems at numerous sites, including Hanford, WA, and Hill Air Force Base, UT.  Pressure-driven 
systems do not require mechanical pumps or electrical blowers to draw volatile contaminants from soil 
and provide a low-cost approach for remediation polishing following use of energy-intensive 
remediation technologies.  Applications are limited to sites with substantial swings in barometric 
pressures and are most effective under aerobic conditions in shallow, unsaturated soil.  Passive 
pressure systems commonly require more venting wells than conventional systems and often require 
longer time to achieve cleanup goals. [49]   
 
The Savannah River National Laboratory is testing low power (20-40 watt) SVE systems powered by 
small PV modules, wind generators, or batteries.  Pumps used in these applications are small and 
relatively unobtrusive (typically four by three inches in size) but might need replacement after one year 
of operation.  Use of low power SVE is limited to long-term remediation polishing. [50]  


 
■ Low Energy Systems 
 
Passive energy remediation systems use little or no external energy to power mechanical equipment or 
otherwise treat contaminated environmental media.  These systems commonly involve technologies 
such as bioremediation, phytoremediation, soil amendments, evapotranspiration covers, engineered 
wetlands, and biological permeable reactive barriers.  Cleanup strategies can combine elements of 
these technologies to achieve novel hybrid systems, paving the way for yet more innovative 
applications.  
 


Carbon sequestration is the removal 
from the emission stream of CO2 or 
other GHG that would otherwise be 
emitted to the atmosphere.  GHGs 
can be sequestered at the point of 
emission or removed from air, often 
referred to as carbon capture and 
storage.  Emissions can be offset by 
enhancing carbon uptake in terrestrial 
ecosystems and subsequent carbon 
storage in soil.  Vegetation serving as 
“carbon storage sinks” adds to the 
earth’s net carbon storage. [51] 
 


To maximize remediation sustainability, passive energy 
systems should operate in conjunction with other core 
elements of green remediation such as water 
conservation and waste minimization; rely on energy 
efficient equipment during construction and monitoring; 
and consider use of renewable energy sources for 
auxiliary equipment.  As in all cleanup actions, selection 
and implementation of remedies relying on passive 
energy technologies must account for short- and long-
term environmental and cost trade-offs.  Passive systems 
often require more time than aggressive, active energy 
systems to meet cleanup goals.   
 
These systems can serve as the primary means for treating 
contaminated media or as secondary polishing steps 
once the effectiveness of more energy intensive systems 
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begins to be outweighed by negative cost and environmental affects.  Passive energy systems can 
increase terrestrial sequestration of CO2 and other GHG, resulting in a “co-benefit” of site 
remediation.  Monitoring and controls are required, however, to minimize potential for these systems 
to act as atmospheric CO2  sources.  For potential application in carbon offset programs becoming 
available in government and industrial 
sectors, systems must demonstrate 
permanence of atmospheric carbon 
sequestration as well as the amount of carbon 
being newly sequestered.   


Profile: Umatilla Army Depot, Hermiston, 
OR 


Cleanup Objectives:  Treat 15,000 tons of 
soil contaminated with explosives such as 
trinitrotoluene (TNT) and 
cyclotrimethylenetrinitramine (RDX)   


Green Remediation Strategy:  Composted 
with locally obtained feedstock 
‐ Used windrow techniques involving  


placement of soil in lengthy piles 
‐ Periodically mixed soil with a mixture of  


cattle/chicken manure, sawdust, alfalfa, 
and potato waste  


‐ Mixed soil with feedstock inside mobile 
buildings to control fumes and optimize 
biological activity 


Results: 
‐


‐ Destroyed contaminant byproducts or 
permanently bound the byproducts to soil 
or humus, achieving non-detectable 
concentrations of explosives 


‐


‐ Saved an estimated $2.6 million 
compared to incineration, a common 
alternative for explosives treatment 


 Provided $150,000 potential revenue 
from sale of humus-rich soil 


‐ Avoided significant fossil fuel 
consumption by an incinerator 


‐ Avoided fuel costs and consumption 
associated with transporting soil to an 
offsite incinerator or transferring ash 
generated by an onsite mobile incinerator 


Property End Use:  Conversion under base 
realignment and closure   


(U.S. EPA/OSWER, 1997)  


 Treated each 2,700-cubic-yard batch of 
soil in 10-12 days  


 
Passive energy systems inherently complement 
efforts to protect and restore ecological 
systems on contaminated lands, one of the 
core elements of green remediation.  In 
addition to enhancing wildlife and vegetative 
habitat, ecological land use can provide 
features such as commercial riparian zones or 
recreational opportunities.  Improved soil 
stability gained by ecological restoration also 
reduces erosion, slows and filters stormwater 
runoff, and reduces topsoil lost as dust during 
both remediation and reuse activities.  
 
Enhanced Bioremediation 
 
Enhanced bioremediation helps 
microorganisms degrade contaminants in 
soil, ground water, or sludge.  In situ 
applications involve subsurface injection of 
microbial enhancing substrates, which results 
in minimal disturbance to land or ecosystems 
and little fuel consumption.  Ex situ 
bioremediation involves disturbance to upper 
soil layers and requires more field activity but 
avoids offsite disposal of contaminated soil 
and associated consumption of vehicular fuel 
for transport.  Depending on the selected 
technique, ex situ bioremediation can 
produce significant amounts of nutrient-rich 
material available for onsite or potentially 
commercial offsite applications.  
 
In situ aerobic bioremediation typically is 
enhanced by injection of oxygen and/or 
moisture as well as compounds influencing 
media temperature and pH.  The end product 
comprises primarily CO2 and water.  In situ 
anaerobic bioremediation processes typically 
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are enhanced by injection of an electron donor substrate such as vegetable oil to promote suitable 
conditions for microbial growth.  If the appropriate contaminant-degrading microbes are not present 
in sufficient quantity, additional microbes will be injected (bioaugmentation).  Some applications 
targeting ground water create flow-through bioreactors or permeable reactive barriers constructed of 
organic material. 
 
Ex situ bioremediation of soil may be conducted through a slurry process, whereby contaminated soil 
is excavated and mixed with water to suspend solids and provide contact with microorganisms.  In 
contrast, solid-phase bioremediation involves placement of contaminated soil in a treatment cell or 
aboveground structure where it is tilled with water and nutrients.  Land farming, biopiles, and 
composting are among the solid-phase bioremediation techniques producing enriched soil for 
potential use in landscaping and agriculture at revitalized sites. [52] 
  


Profile: Carswell Golf Course, Fort 
Worth, TX 


Cleanup Objectives:  Biodegrade 
subsurface VOCs through reductive 
dechlorination and control contaminant 
migration 


Green Remediation Strategy:  Planted 
660 cottonwood trees across 4,000 
square meters in 1996 to: 
‐ Establish root biomass promoting 


activity of indigenous microbes 
‐ Enhance transpiration of ground water 


through the trees, helping to control 
hydraulic gradient and downgradient 
migration of VOCs 


Results: 
‐ Produces virtually no process residuals 
‐ Reduced VOC concentrations in 


ground water approximately 65% 
within four years after the plantings, 


‐ Demonstrates increased treatment 
efficacy over time according to plant 
growth 


‐ Incurred costs of only $2,100 for 
plants and $10,000 for irrigation  


‐ Supported transfer of property to 
community as part of base closure, 
without disruption to ongoing activities 


 Property End Use:  Recreation 


[U.S. EPA/OSRTI, 2005] 


Ex situ enhanced bioremediation can play a 
significant role in green remediation by helping to 
rebuild organic content of soil, increase soil 
aeration, improve water infiltration, increase 
moisture retention, and stimulate vegetation 
growth.  BMPs of green remediation include 
methods to control soil erosion and sediment 
transport through strategies such as topsoil 
stockpiling, installation of straw barriers, and 
placement of permeable ground cover to prevent 
soil compaction caused by heavy machinery.  The 
practices also encourage air protection strategies 
such as use of clean fuel in on-road vehicles, 
retrofitting of diesel equipment, and minimal 
idling of heavy machinery.   
 
Phytoremediation 
 
Phytoremediation uses plants to remove, transfer, 
stabilize, or destroy contaminants in soil, 
sediment, and ground water.  This technology 
encompasses all biological, chemical, and 
physical processes influenced by plants, including 
the root biomass (rhizosphere).  Treatment 
mechanisms include:  


• Phytoextraction (phytoaccumulation and 
phytotranspiration) involving contaminant 
uptake by plant roots and subsequent storage 
or transpiration of contaminants in plant 
shoots and leaves, 


• Enhanced rhizosphere biodegradation, 
whereby contaminants break down in soil or 
ground water surrounding plant roots, 


• Phytodegradation, whereby plant tissue 
metabolizes contaminants, and 
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• Phytostabilization, whereby plants produce chemical compounds to immobilize contaminants at 
the root/soil interface. 


 
Plant communities used in phytostabilization can serve as significant carbon storage sinks.  Carbon 
uptake during photosynthesis increases plant growth rate, in turn increasing biomass capability to 
capture and store atmospheric carbon.  BMPs for phytoremediation rely on the use of native, 
noninvasive, and non-noxious plants.  While selection of suitable plants is site-specific, vegetation with 
capability to treat contaminated soil or ground water includes common plants such as hybrid poplars, 
Bermuda grass, and alpine pennycress.  Phytoremediation systems can be constructed and maintained 
at low cost, depending upon site characteristics and goals, and require minimal equipment once 
installed.   
 
LEED-based water efficiency goals for phytoremediation could include 50% use of non-potable water 
for irrigation, where needed.  Methods to minimize water consumption include use of drip irrigation 
techniques, greywater reclaimed from industrial or small-scale potable water systems, and high 
efficiency equipment or climate-based controllers.  
 
Phytoremediation can be used to treat organic compounds through the process of mineralization, and 
heavy metals or other inorganic compounds through the processes of accumulation and stabilization.  
The technology can be applied in situ to soil, sediment, or ground water.  Applications involving no 
accumulation of contaminants (and associated disposal of plants) particularly complement land use 
that is dependent on bioversity, such as greenspace. [53]  
 
Soil Amendments 
 
Soil amendments are organic materials that can be applied in situ to enhance contaminant 
biodegradation by subsurface microorganisms and to decrease availability of metal contaminants.   
Soil amendments help restore degraded lands and ecosystems by: 


• Improving water retention (resulting in enhanced plant growth and drought resistance) and other 
soil properties such as pH balance, 


• Supplying nutrients essential for plant growth, including nitrogen and phosphorous as well as 
essential micronutrients such as nickel, zinc, and copper, and 


• Serving as an alternative to chemical fertilizers that incur additional project costs and potentially 
introduce human health or environmental concerns.  


In contrast to the quick release of nutritional elements following application of inorganic fertilizers, 
organic nutrients in soil amendments are released slowly, resulting in more efficient plant uptake and 
subsequent growth.  Nutrients bound in organic matter also are less water soluble, rendering them 
less likely to leach into ground water or migrate as runoff into surface water.  The process of applying 
soil amendments can be completed at a relatively low cost and often produces soil for use in site 
redevelopment.  Applications must include precautions, however, to avoid potential nutrient- or 
metals-loading that contributes to nonpoint pollution of other environmental media. 
 
“Biosolid recycling” of stabilized sewage sludge, which is increasingly used by municipalities as an 
alternative to incineration, provides a significant source of organic material needed to amend soil at 
hazardous waste sites.  This approach converts organic wastewater treatment material into products 
for beneficial use such as bulk application in agriculture or pellets in commercial fertilizers.  
Generation and use of biosolids are subject to federal, state, and local requirements to ensure that 
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treatment systems sufficiently sterilize organic material; excess field application is avoided; sufficient 
post-application time is allowed before plant harvesting; and metal content is within safe levels. [54] 


 
Evapotranspiration Covers 


Profile: Upper Arkansas River, Leadville, 
CO  


Cleanup Objectives:  Restore soil and 
ecosystems severely degraded by past 
mining activities conducted upstream  


Green Remediation Strategy:  Introduced 
biosolids and assorted soil amendments 
‐ Applied 100 dry tons (pellets) of 


biosolids to each of 20 target acres 
along an 11-mile stretch of the river 


‐ Mixed biosolids with lime to reduce soil 
acidity, consequently increasing plant 
viability and metal insolubility 


‐ Seeded native plants and quick-growing 
ryegrass  


‐


 Added wood chips to reduce nitrogen 
(nutrient) leaching 


 Added compost and woody material as 
additional plant nutrients  


‐


‐ Covered amended soil with native hay 
to promote plant growth and seeding  


Results: 
‐
‐ Reduced concentrations and 


bioavailability of zinc and other metals 
through bioremediation, 
phytoremediation, and solubility 
reduction 


 Revegetated denuded acreages  


‐ Neutralized soil to levels supporting 
healthier ecosystems   


‐ Reduced soil erosion, river channel 
degradation, and property loss 


‐ Reestablished communities of native 
plants such as white yarrow and tufted 
hairgrass 


Property End Use:  Agriculture and 
recreation 


 
Evapotranspiration (ET) covers are waste 
containment systems providing an alternative 
to conventional compacted-clay covers (caps) 
that might insufficiently prevent percolation of 
water downward through the cover to the 
waste.  ET covers use one or more vegetated 
soil layers to retain water until it is transpired 
through vegetation or evaporated from the 
surface of soil.  An ET cover also is known as 
a water balance cover, alternative earthen 
final cover, vegetative landfill cover, soil-plant 
cover, or store-and-release cover.  These 
systems increase vegetative growth, help 
establish small wildlife habitat, and provide 
significant opportunities for CO2 capture and 
sequestration.    
 
Effective cover designs incorporate methods 
to control percolation and moisture buildup 
and to promote surface water runoff.  ET 
covers rely on a soil layer’s capacity for water 
storage, instead of engineered material with 
low hydraulic conductivity, to minimize 
percolation.  Cover designs emphasize use of:   


• Native vegetation to increase 
evapotranspiration, and 


• Local soil to streamline construction, 
minimize project costs, and avoid fuel 
consumption associated with imported 
soil. 


 
ET cover systems generally are constructed as 
monolithic barriers or capillary barriers.  A 
monolithic cover (or monofill cover) uses a 
single vegetated layer of soil to retain water 
until it is either transpired through vegetation 
or evaporated from the soil surface.  A 
capillary barrier cover system uses a similar 
clay layer typically underlain by sand or gravel 
to cause infiltrating water to wick at the layer 
interface.   
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Costs for construction could be 50% lower for 
ET covers than for conventional covers.  O&M 
costs for an ET cover, however, depend heavily   
on site-specific factors such as the need for 
light irrigation of vegetation, nutrient additions, 
erosion and biointrusion controls, and related 
field work.  Applications often involve higher 
energy consumption associated with increased 
O&M activity.  These systems are anticipated to 
cover many small landfills in arid or semi-arid 
climates over the coming decade, particularly 
on military properties. [55]  


Profile: Fort Carson, Colorado Springs, 
CO   


Cleanup Objectives:  Contain a 15-acre 
hazardous waste landfill  


Green Remediation Strategy:  Installed a 
four-foot-thick monolithic ET cover 
‐ Applied biosolids from an onsite 


wastewater treatment plant 
‐


 Revegetated with native prairie grass 
resistant to drought and disease 


 Installed a layer of straw mulch to 
prevent erosion 


‐


‐ Provided uncompacted soil more 
conducive to plant growth than 
conventional earthen covers 


Results: 
‐
 Reclaimed sludge otherwise destined for 
landfill disposal 


 Reduced potential for desiccation 
‐


‐ Enhances visual aesthetics contrasting 
to adjacent asphalt cover 


‐ Saved nearly $1.5 million in 
construction costs compared to a 
conventional cover 


‐ Incurs annual O&M costs averaging 
$75,000, relatively higher than 
conventional covers  


Property End Use:  Open space 


(McGuire, et. al., 2001) 


 
Engineered Wetlands 
 
Wetlands serve as biofilters capable of 
removing solid or dissolved-phase 
contaminants from ground water via passage 
of water through the system, while using no 
external sources of energy.  Engineered 
wetlands are semi-passive networks of 
constructed cells specifically designed to treat 
contaminants in surface and/or ground water.  
Engineered systems accelerate cleanup through 
use of auxiliary components for increased 
control and monitoring of the treatment cells, 
and consequently carry higher extrinsic energy 
demands. 
 
Wetlands contain rich microbial communities 
housed in sediment typical of marsh or 
swamps.  In addition to biodegrading 
contaminants, engineered wetlands can 
eliminate discharge to a water treatment plant, 
create habitats important to healthy 
ecosystems, and enhance visual aesthetics of a 
degraded site through addition of greenspace.  


 
Traditionally, natural or engineered wetland applications were limited to treatment of stormwater and 
municipal wastewater.  Increased demand for wetland-based treatment systems has resulted in 
technology advancements enabling applications for acid mine drainage, treatment process 
wastewater, and agricultural waste streams.  Evaluation and preliminary design of engineered 
wetlands as a cleanup remedy requires early assessment of site-specific characteristics and 
remediation/reuse goals:   


• Confirming anticipated site reuse and determining whether use is compatible with a sustainable 
wetland, 


• Estimating the time needed to establish a wetland system, 
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• Identifying optimal biological and 
chemical treatment mechanisms,  


Green Remediation Strategy:  Installed an   
engineered, radial-flow constructed 
wetland system  
‐ Designed wetland treatment cells for 


subsurface location to increase 
operational control, reduce offensive 
odors and insects, and avoid disruption 
of surface activity 


‐ Constructed treatment beds of crushed 
concrete reclaimed from demolition of 
the site’s former refinery  


‐ Insulated each treatment cell with a six-
inch layer of mulch to withstand 
temperatures reaching -35o F 


‐ Installed native, emergent wetland 
plants such as bulrushes, switchgrass, 
and cordgrass in each treatment cell 


‐ Employed “Smart Growth” principles to 
complement site conversion for mixed 
use  


Results: 
‐


 Achieves non-detectable concentrations 
of benzene and other hydrocarbons 


 Treats up to 700,000 gallons of 
contaminated ground water each day 
‐


 Operates year-round despite cold 
climate 
‐


‐ Incurred construction costs totaling $3.4 
million, in contrast to $15.9 million for 
the alternative P&T system employing air 
stripping and catalytic oxidation 


Property End Use:  Office park and 
recreation facilities including golf and 
kayak courses 


(Wallace, 2004)  


Cleanup Objectives:  Remediate gasoline-
contaminated ground water for 50 to 100 
years  


Profile: British Petroleum Site, Casper, WY   
• Avoiding use of non-native, invasive, or 


noxious plants, 
• Removing certain ground water 


contaminants such as mercury prior to 
wetland treatment, and closely monitoring 
the concentrations during treatment, and  


• Accounting for seasonal variance in 
system performance and maintenance.  


 
Designs need to account for future O&M 
needs, particularly for small-scale systems.  If 
a wetland is used for buffering, rejuvenation is 
typically needed over time.  Rejuvenation 
involves addition of buffering material such as 
limestone and removal of some sediment to 
maintain system grade. [56, 57]  
  
Biowalls 
 
A permeable reactive barrier (PRB) is an in situ 
ground water treatment technology that 
combines a passive chemical or biological 
treatment zone with subsurface fluid-flow 
management.  PRB construction commonly 
involves subsurface placement of selected 
reactive media into one or more trenches 
perpendicular to and intersecting ground 
water flow.  Passage of ground water through 
the barrier is driven by the natural hydraulic 
gradient, requiring no external energy.  
 
PRBs employing organic material as reactive 
media, otherwise known as “biowalls,” are 
used to treat ground water containing 
chlorinated solvents and other organic 
contaminants.  Reactive media typically 
comprise readily available, low-cost materials 
such as mulch, woodchips, or agricultural 
byproducts mixed with sand.  Enhanced 
microbial activity within the organic material 
stimulates contaminant biodegradation as 
water slowly passes through the barrier.  
Sequential breakdown of contaminants results 
in both aerobic and anaerobic zones of the 
treatment area.   
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Biowall installation involves varying degrees of 
soil excavation and field mobilization, 
depending on site and contaminant 
characteristics.  Typical biowall dimensions are 
1.5-3 feet in width and 25-35 feet in depth, with 
variable length to accommodate width of the 
contaminant plume.  Configurations could 
involve a single continuous trench or a series of 
trenches angled for maximum plume capture.  
Once installed, biowalls require little field work 
beyond routine monitoring.  Periodic 
replenishment of the reactive medium can be 
accomplished by injecting soluble organic 
substrate such as common soybean oil.  Due to 
the low cost of organic materials, biowalls can 
be installed for one-fourth to one-third the cost 
of PRBs using zero valent iron, a commonly used 
reactive medium. [58] 


Profile: Altus Air Force Base, OK   


Cleanup Objectives:  Biodegrade a VOC 
hotspot 10-18 feet below ground surface 
in a remote location 


Green Remediation Strategy:  Installed a 
10,000-square-foot subsurface biowall of 
organic material 
‐ Filled trenches with woody waste 


supplied by a local municipality and 
cotton gin trash obtained from the 
local cotton industry 


‐ Relied exclusively on power from a 
200-watt PV array to recirculate 
ground water 


‐ Employed a small submersible pump 
designed for solar applications and 
suitably sized for low rates of ground 
water transfer   


Results: 
‐


‐ Transfers 1,300 cubic meters of 
carbon-enriched leachate into the 
aquifer each year 


‐


 Avoided significant cost for connection 
to the electricity grid 


 Maintains a ground water flow rate of 
928 gallons each day 


‐


‐ Incurred capital costs of only $2,300 
for the pump/solar system 


‐ Provided a low-maintenance 
alternative for potentially extended 
cleanup duration 


‐ Provides opportunity of re-using solar 
equipment (with 20- to 30-year 
lifespan) at other locations or sites  


Property End Use:  Continued military 
operations 


(U.S. EPA/OSWER, 2007(c))  


 Demonstrates continued 
biodegradation of VOCs  


 
Operating on the same principles as a biowall, 
a “bioreactor” additionally integrates a 
recirculation system to transfer downgradient 
water to the trench filled with organic media.  
Nutrient-rich leachate exiting the bioreactor is 
transferred continuously to the aquifer.  Ground 
water pumping from the collection trench can 
be powered by renewable energy sources due to 
the low rate of water exchange required.  
 
Monitored Natural Attenuation 
 
Monitored natural attenuation (MNA) relies on 
nature’s biological, chemical, or physical 
processes to reduce the mass, toxicity, mobility, 
volume, or concentration of contaminants in 
environmental media under favorable 
conditions.  MNA uses an in situ approach 
involving close control and monitoring to 
achieve remediation objectives within a 
reasonable time frame.  MNA processes include 
biodegradation, dispersion, dilution, sorption, 
volatilization, radioactive decay, and chemical 
or biological stabilization, transformation, or 
destruction of contaminants; degradation or 
destruction is preferred.   
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MNA is suited for sites with low potential for contaminant migration and where application ensures 
that all remedy selection criteria are met.  MNA can be combined with aggressive remediation 
measures such as ground water extraction and treatment or used as a polishing step following such 
measures.  Advantages of MNA generally include: 


• Less remediation-generated waste, reduced potential for cross-media transfer of contaminants, 
and reduced risk of onsite worker exposure to contaminants,  


• Less environmental intrusion and smaller treatment-process footprints on the environment, and 
• Potentially lower remediation costs compared to aggressive treatment technologies.   


 
When compared to aggressive treatment systems, potential disadvantages of MNA include: 


• More complex and costly site characterization, longer periods needed to achieve remediation 
objectives, and more extensive performance monitoring (with associated energy consumption), 


• Continued contamination migration or renewed contaminant mobility caused by hydrologic or 
geochemical changes, and 


• Institutional controls to ensure long-term protectiveness and more public outreach to gain 
acceptance. [59] 
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Section 5:  Tools and Incentives  
 


Growing numbers of tools and incentives are available to site remediation and redevelopment 
managers for planning, financing, and implementing green projects.  Several programs within EPA's 
Clean Energy initiative provide technical assistance and policy information, foster creation of 
public/private networks, and formally recognize leading organizations that adopt clean energy policies 
and practices. [http://www.epa.gov/cleanenergy]   
 
• The Green Power Partnership helps organizations to buy green power designed to expand the 


market of environmentally preferable renewable energy sources. 
[http://www.epa.gov/greenpower] 
 


• State Utility Commission Assistance is offered to utility regulators exploring increased use of 
renewable resources for energy production, energy efficiency, and clean-distributed generation 
such as co-generated heat and power. [http://www.epa.gov/cleanenergy/energy-
programs/suca.html] 


 
• The National Action Plan for Energy Efficiency engages public/private energy leaders (electric 


and gas utilities, state utility regulators and energy agencies, and large consumers) to document a 
set of business cases, BMPs, and recommendations designed to spur investment in energy 
efficiency. [http://www.epa.gov/cleanenergy/energy-programs/napee/index.html] 


 
• The Clean Energy-Environment State Partnership Program and Clean Energy-Environment 


Municipal Network support development and deployment of emerging technologies that achieve 
cost savings through energy efficiency in residential and commercial buildings, municipal facilities, 
and transportation facilities. [http://www.epa.gov/cleanenergy/energy-programs/state-and-
local/index.html] 


 
EPA’s Environmentally Responsible Redevelopment and Reuse (“ER3”) Initiative uses enforcement 
incentives to encourage developers, property owners, and other parties to implement sustainable 
practices during redevelopment and reuse of contaminated sites. 
[http://www.epa.gov/compliance/cleanup/redevelop/er3/] 
 
As lead agency for federal energy policy, DOE continues to expand and establish new programs 
aimed at reducing the use of non-renewable energy sources and increasing energy efficiency. 
 
• EERE offers grants or cooperative agreements to industry and outside agencies for renewable 


energy and energy efficiency research and development.  Assistance is available in the form of 
funding, property, or services.  In fiscal year 2004, EERE awarded $506 million in financial 
assistance. [http://www1.eere.energy.gov/financing/types_assistance.html] 


 
• EERE also provides grants to state energy offices for energy efficiency and renewable energy 


demonstration projects as well as analyses, evaluation, and information dissemination. 
[http://www.eere.energy.gov/state_energy_program/] 


 
State and local mechanisms are evolving quickly to meet national energy goals for the coming 
decades.  State renewable energy portfolios help meet these goals by offering (1) third-party funding 
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mechanisms that support public/private partnerships for generation of electricity from renewable  
resources, (2) reduced purchasing rates for electricity generated from renewable resources, and (3) tax 
credits for energy production from renewable resources.  The Database of State Incentives for 
Renewables and Efficiency (DSIRE) provides quick access to information about renewable energy 
incentives and regulatory policies administered by federal and state agencies, utilities, and local 
organizations.  Information is updated frequently through a partnership among the North Carolina 
Solar Center, the Interstate Renewable Energy Council, and DOE. [www.dsireusa.org/]   
 
State authorities are working with commissioned utilities to develop a host of tools and incentives for 
using green practices.  Programs in Minnesota and California demonstrate some of the mechanisms 
becoming available.  
 
• The Minnesota Pollution Control Agency (MPCA) Green Practices for Business, Site 


Development, and Site Cleanups: A Toolkit provides online tools to help organizations and 
individuals make informed decisions regarding sustainable BMPs for use, development, and 
cleanup of sites. [http://www.pca.state.mn.us/programs/p2-s/toolkit/index.html] 


 
• The State of California Self-Generation Incentive Program (SGIP) provides incentives for 


installation of renewable energy systems and rebates for systems sized up to 5 MW.  Qualifying 
technologies include PV systems, microturbines, fuel cells, and wind turbines. 
[http://www.pge.com/selfgen/] 
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Section 6:  Future Opportunities 
 
Significant opportunities exist to increase sustainability of site remediation while helping to meet 
national, regional, and state or local goals regarding natural resource conservation and climate 
change.  Decision-makers are encouraged to take advantage of newly demonstrated or emerging 
technologies and techniques in ways that creatively meet the objectives of site cleanup as well as 
revitalization.  Effective green remediation can provide a range of new opportunities.   


► Building Stronger Communities 


• Renew or form new partnerships among organizations and individuals with common  
environmental, economic, and social concerns, including energy independence, 


• Identify optimal methods that stakeholders can use to influence the direction of remediation and 
revitalization and to maintain an active voice throughout a project, and 


• Work more efficiently with local engineering firms involved in cleanup design, construction, and 
operations. 


► Expanding the Options for Site Reuse 


• Evaluate options presented by a larger universe of potential developers, 


• Identify new solutions for unresolved site issues, and 


• Facilitate new incentives for current site owners. 


► Increasing Economic Gains 


• Integrate new energy-related businesses into local and regional infrastructures, 


• Demonstrate specific technical needs to be met by commercial product and service vendors, and 


• Foster government initiatives that reward businesses employing sustainable practices.   


► Increasing Environmental Benefits of Cleanups 


• Enhance environmental conditions beyond immediate target areas, 


• Participate in state and local initiatives collectively working to meet goals for natural resource and 
energy conservation, and 


• Showcase more sustainable cleanup and revitalization strategies that readily apply to other sites.    
 
Additional information on opportunities and tools for implementing green remediation is frequently 
uploaded to the EPA Office of Superfund Remediation and Technology Innovation’s CLU-IN Web 
page on Green Remediation (http://www.cluin.org/greenremediation).  Future electronic updates to 
this primer also will be available on CLU-IN to share emerging information on green remediation.   
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Section 8:  General Resources 


Expanding numbers of technical, planning, and financial resources for implementing green 
remediation are available from federal or state agencies, academic organizations, and sector-specific 
trade associations. The following documents and online resources provided key information for this 
primer and are readily available to readers interested in learning more about specific topics.  


1. U.S. EPA online.  Sustainability.  http://www.epa.gov/sustainability/index.htm 


2. U.S. EPA online.  Climate Change.  http://www.epa.gov/climatechange/ 


3. U.S. DOE/EERE Federal Energy Management Program.  January 2008.  2007 Federal Energy 
Management Program (FEMP) Renewable Energy Requirement Guidance for EPACT 2005 and 
Executive Order 13423 Final.  http://www1.eere.energy.gov/femp/ 


4. U.S. DOE/EERE Federal Energy Management Program.  January 2008.  DOE Supplemental 
Guidance to the Instructions for Implementing Executive Order 13423, “Strengthening Federal 
Environmental, Energy, and Transportation Management.”  Establishing Baseline and Meeting 
Water Conservation Goals of Executive Order 13423.  January 2008.  
http://www1.eere.energy.gov/femp/ 


5. National Ground Water Association online.  Ground Water Protection and Management Critical 
to the Global Climate Change Discussion. 
http://www.ngwa.org/PROGRAMS/government/issues/climate.aspx 


6. Comprehensive Environmental Response, Compensation and Liability Act: 42 U.S.C. § 9601–
9675.  


7. National Oil and Hazardous Substances Pollution Contingency Plan: 40 CFR 300(e)(9).   


8. Energy Policy Act of 2005.  August 8, 2005.  Public Law 109-48.  http://thomas.loc.gov/ 


9. Energy Independence and Security Act of 2007.  December 19, 2007.  Public Law 110-140.  
http://thomas.loc.gov/ 


10. U.S. DOE online.  Energy Efficiency and Renewable Energy.  http://www.eere.energy.gov 


11. U.S. Green Building Council online.  LEED.  
http://www.usgbc.org/DisplayPage.aspx?CategoryID=19 


12. U.S. DOE/EPA online.  Energy Star.  http://www.energystar.gov/ 


13. U.S. EPA online.  GreenScapes.  http://www.epa.gov/greenscapes/ 


14. Smart Growth Network online.  Principles of Smart Growth.  
http://www.smartgrowth.org/about/principles/default.asp?res=1680 


15. National Institute of Building Sciences online.  Federal Green Construction Guide for Specifiers.   
http://www.wbdg.org/design/greenspec.php 


16. General Services Administration online.  Go Green: GSA Environmental Initiatives.    
http://www.gsa.gov/Portal/gsa/ep/home.do?tabId=10 


17. U.S. EPA online.  Sector Strategies Program.  http://www.epa.gov/ispd/ 


18. Piedmont Biofuels online.  http://biofuels.coop/coop/ 
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19. U.S. EPA/OSWER.  May 1991.  Management of Investigation Derived Waste During Site 
Inspections.  OERR Directive 9345.3-02.  EPA 540/G91/009.  
http://nepis.epa.gov/EPA/html/pubs/pubtitleoswer.htm 


20. U.S. EPA/OSWER.  1992.  Guide to Management of Investigation-Derived Wastes.  Directive 
9345.3-03FS.  Triad Resource Center [online].  http://triadcentral.org 


21. ITRC online.  Diffusion/Passive Sampler Documents.  http://www.itrcweb.org/gd_DS.asp 


22. Triad Resource Center online.  http://triadcentral.org 


23. U.S. EPA online.  Clean Construction USA: Construction Air Quality Language.   
http://www.epa.gov/diesel/construction/contract-lang.htm 


24. U.S. EPA/Region 9 online.  Cleanup – Clean Air Initiative.  
http://www.epa.gov/region09/cleanup-clean-air/ 


25. U.S. EPA/National Center for Environmental Innovation.  March 2007.  Cleaner Diesels: Low 
Cost Ways to Reduce Emissions from Construction Equipment.  
http://www.epa.gov/sectors/construction/ 


26. U.S. EPA online.  Clean Energy: Greenhouse Gas Equivalencies Calculator.  
http://www.epa.gov/cleanenergy/energy-resources/calculator.html 


27. U.S. EPA.  Polluted Runoff (Nonpoint Source Pollution): Reducing Stormwater Costs through Low 
Impact Development (LID) Strategies and Practices.  EPA 841-F-07-006. 
http://www.epa.gov/owow/nps/lid/costs07/ 


28. U.S. EPA online.  Effluent Limitation Guidelines.  
http://www.epa.gov/waterscience/guide/index.html 


29. U.S. EPA/OSWER.  August 2007.  Integrating Water and Waste Programs to Restore 
Watersheds: A Guide for Federal and State Project Managers.  EPA 540K07001.  
http://www.epa.gov/superfund/resources/integrating.htm 


30. U.S. EPA online.  Eco Tools: Tools for Ecological Land Reuse. 
http://cluin.org/products/ecorestoration/ 


31. U.S. EPA online.  Municipal Waste: Reduce, Reuse, and Recycle.  
http://www.epa.gov/msw/reduce.htm 


32. U.S. EPA online.  Clean Energy: Power Profiler.  http://www.epa.gov/cleanenergy/energy-and-
you/how-clean.html 


33. U.S. DOE/EERE online.  Industrial Technologies Program: Pumping System Assessment Tool.  
http://www.eere.energy.gov 


34. U.S. EPA Technology Innovation Office and U.S. Army Corps of Engineers.  CLU-IN Online 
Seminar: Remediation System Evaluations and Optimization of Pump and Treat Projects.   
http://clu-in.org/s.focus/c/pub/i/826/ 


35. U.S. EPA online.  Remediation System Optimization.  http://clu-in.org/rse 


36. U.S. Air Force Center for Engineering and the Environment online.  Remedial Process 
Optimization.  http://www.afcee.brooks.af.mil/products/rpo/default.asp 


37. Federal Remediation Technologies Roundtable online.  Remediation Optimization.  
http://www.frtr.gov/optimization 



http://nepis.epa.gov/EPA/html/pubs/pubtitleoswer.htm

http://triadcentral.org/

http://www.itrcweb.org/gd_DS.asp

http://triadcentral.org/

http://www.epa.gov/diesel/construction/contract-lang.htm

http://www.epa.gov/region09/cleanup-clean-air/

http://www.epa.gov/sectors/construction/

http://www.epa.gov/cleanenergy/energy-resources/calculator.html

http://www.epa.gov/owow/nps/lid/costs07/

http://www.epa.gov/waterscience/guide/index.html

http://www.epa.gov/superfund/resources/integrating.htm

http://cluin.org/products/ecorestoration/

http://www.epa.gov/msw/reduce.htm

http://www.epa.gov/cleanenergy/energy-and-you/how-clean.html

http://www.epa.gov/cleanenergy/energy-and-you/how-clean.html

http://www.eere.energy.gov/

http://clu-in.org/s.focus/c/pub/i/826/

http://clu-in.org/rse

http://www.afcee.brooks.af.mil/products/rpo/default.asp

http://www.frtr.gov/optimization





General Resources 


 


 
 


48 Incorporating Sustainable Environmental Practices into Remediation of Contaminated Sites 


38. ITRC online.  Remediation Process Optimization Documents. 
http://www.itrcweb.org/gd_RPO.asp 


39. U.S. EPA online.  Green Power Partnership: Green Power Equivalency Calculator.  
http://www.epa.gov/grnpower/pubs/calculator.htm 


40. U.S. DOE/NREL online.  Science and Technology.  http://www.nrel.gov/ 


41. U.S. DOE/NREL online.  Solar Research.  http://www.nrel.gov/solar/ 


42. American Solar Energy Society online.  http://www.ases.org/index.htm 


43. U.S. DOE/NREL online.  Wind Research.  http://www.nrel.gov/wind/ 


44. American Wind Energy Association online.  http://www.awea.org/faq/ 


45. U.S. EPA online.  Combined Heat and Power Partnership.  http://www.epa.gov/chp/ 


46. U.S. EPA online.  Landfill Methane Outreach Program.  http://www.epa.gov/landfill/ 


47. U.S. DOE/EERE online.  State Activities and Partnerships: Waste-to-Energy Projects Gain 
Momentum in the United States 
http://www.eere.energy.gov/states/state_news_detail.cfm/news_id=10404/state=AL 


48. Idaho National Laboratory online.  Geothermal Energy.  http://geothermal.inel.gov/ 


49. U.S. DOD Environmental Security Technology Certification Program.  March 2006.  Design 
Document for Passive Bioventing.  ESTCP Project: ER-9715.   
http://www.cluin.org/techfocus/default.focus/sec/Bioventing%5Fand%5FBiosparging/cat/Guida
nce/ 


50. Savannah River National Laboratory online.  Tech Transfer: Environmental Remediation. 
http://www.srs.gov/general/busiops/tech-transfer/ 


51. U.S. EPA online.  Carbon Sequestration in Agriculture and Forestry. 
http://www.epa.gov/sequestration/ 


52. U.S. EPA online.  CLU-IN Technology Focus: Bioremediation of Chlorinated Solvents.   
http://clu-in.org/techfocus/ 


53. U.S. EPA online.  CLU-IN Technology Focus: Phytoremediation.   
http://clu-in.org/techfocus/default.focus/sec/Phytoremediation/cat/Overview/ 


54. U.S. EPA/OSWER.  December 2007.  The Use of Soil Amendments for Remediation, 
Revitalization, and Reuse.  EPA 542-R-07-013.  http://www.clu-in.org/s.focus/c/pub/i/1515/ 


55. U.S.EPA/OSWER.  September 2003.  Evapotranspiration Landfill Cover Systems Fact Sheet.  EPA 
542-F-03-015.  http://www.clu-in.org/download/remed/epa542f03015.pdf 


56. U.S. EPA online.  Constructed Wetlands.  
http://www.epa.gov/owow/wetlands/watersheds/cwetlands.html  


57. ITRC online.  Constructed Treatment Wetlands Documents.  http://www.itrcweb.org/gd_CW.asp 


58. U.S. Naval Facilities Engineering Service Center, Environmental Restoration Technology Transfer 
(ERT2) online.  Permeable Mulch Biowalls. 
http://www.ert2.org/PermeableMulchBiowalls/tool.aspx 


59. U.S. EPA online.  CLU-IN Technology Focus: Natural Attenuation.   
http://clu-in.org/techfocus/default.focus/sec/Natural%5FAttenuation/cat/Overview/ 
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I. JURISDICTION AND GENERAL PROVISIONS


1. This Administrative Settlement Agreement and Order on Consent ("Settlement
Agreement") is entered into by the United States Environmental Protection Agency ("EPA") and
Emhart Industries, Inc. ("Respondent"). This Settlement Agreement provides for the
performance of an investigation by Respondent of the Lyman Mill Reach Stream Sediment and
Floodplain Soil ("Oxbow") area of the Centredale Manor Restoration Project Superfund Site
("Site") in North Providence, Rhode Island, as set forth in the Statement of Work attached to and
incorporated by reference as Appendix A.


2. This Settlement Agreement is issued under the authority vested in the President of
the United States by Sections 104, 107 and 122 of the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980, 42 U.S.C. §§ 9604, 9607 and 9622, as amended
("CERCLA").


3. EPA has notified the State of Rhode Island (the "State") of this action pursuant to
Section 104(b)(2)of CERCLA, 42 U.S.C. § 9604(b)(2).


4. EPA has notified the Federal Natural Resource Trustees of this action pursuant to
Section 104(b)(2) of CERCLA, 42 U.S.C. § 9604(b)(2).


5. EPA and Respondent recognize that this Settlement Agreement has been
negotiated in good faith and that the actions undertaken by Respondent in accordance with this
Settlement Agreement do not constitute an admission of any liability. Respondent does not
admit, and retains the right to controvert in any subsequent proceedings other than proceedings
to implement or enforce this Settlement Agreement, the validity of the findings of fact,
conclusions of law, determinations or statements in this Settlement Agreement or submissions
made pursuant thereto, and denies any liability or violation of law. Respondent agrees to comply
with and be bound by the terms of this Settlement Agreement and further agrees that it will not
contest the validity of this Settlement Agreement or its terms.


II. PARTIES BOUND


6. This Settlement Agreement applies to and is binding upon EPA and upon
Respondent and its heirs, successors and assigns. Any change in ownership or corporate status
of Respondent including, but not limited to, any transfer of assets or real or personal property
shall not alter Respondent's responsibilities under this Settlement Agreement.


7. Respondent is jointly and severally liable for carrying out all activities required by
this Settlement Agreement.


8. Respondent shall ensure that its contractors, subcontractors, and representatives
receive a copy of this Settlement Agreement and comply with this Settlement Agreement.
Respondent shall be responsible for any noncompliance with this Settlement Agreement.
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III. STATEMENT OF PURPOSE 


9.In entering into this Settlement Agreement, the objective of EPA and Respondent
is the performance of the investigation identified in the Statement of Work attached to this
Settlement Agreement as Appendix A. It is further understood by the parties that the data
collected in the performance of the aforementioned investigation shall be considered by EPA, if
available, as a factor in the: 1) evaluation of the remedial alternatives set forth in the Feasibility
Study; 2) analysis of potential risk to human health or the environment; and 3) selection of the
proposed remedial action.


IV. DEFINITIONS


10.Unless otherwise expressly provided in this Settlement Agreement, terms used in
this Settlement Agreement which are defined in CERCLA or in regulations promulgated under
CERCLA shall have the meaning assigned to them in CERCLA or in such regulations.
Whenever terms listed below are used in this Settlement Agreement or in the appendix attached
hereto and incorporated hereunder, the following definitions shall apply:


a."CERCLA" shall mean the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980, as amended, 42 U.S.C. §§ 9601, et seq.


b."Day" shall mean a calendar day. In computing any period of time under
this Settlement Agreement, where the last day would fall on a Saturday, Sunday, or Federal
holiday, the period shall run until the close of business of the next working day.


c."Effective Date" shall be the effective date of this Settlement Agreement
as provided in Section XXVII.


d."EPA" shall mean the United States Environmental Protection Agency
and any successor departments or agencies of the United States.


e."Interest" shall mean interest at the rate specified for interest on
investments of the EPA Hazardous Substance Superfund established by 26 U.S.C. § 9507,
compounded annually on October 1 of each year, in accordance with 42 U.S.C. § 9607(a). The
applicable rate of interest shall be the rate in effect at the time the interest accrues. The rate of
interest is subject to change on October 1 of each year.


f."National Contingency Plan" or "NCP" shall mean the National Oil and
Hazardous Substances Pollution Contingency Plan promulgated pursuant to Section 105 of
CERCLA, 42 U.S.C. § 9605, codified at 40 C.F.R. Part 300, and any amendments thereto.


g."Paragraph" shall mean a portion of this Settlement Agreement identified
by an Arabic numeral.


h."Parties" shall mean EPA and Respondent.
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i.	 "RCRA" shall mean the Solid Waste Disposal Act, as amended, 42 U.S.C.
§§ 6901, et seq. (also known as the Resource Conservation and Recovery Act).


"Respondent" shall mean Emhart Industries, Inc.


k.	 "RIDEM" shall mean the Rhode Island Department of Environmental
Management and any successor departments or agencies of the State.


1.	 "Section" shall mean a portion of this Settlement Agreement identified by
a Roman numeral.


m.	 "Settlement Agreement" shall mean this Administrative Settlement
Agreement and Order on Consent and any appendices attached hereto. In the event of conflict
between this Settlement Agreement and any appendix, this Settlement Agreement shall control.


a	 "Site" shall mean the Centredale Manor Restoration Project Superfund
Site, which is comprised of 2072 and 2074 Smith Street in North Providence, Rhode Island (Plat
14, Lots 200 and 250, encompassing approximately 9.7 acres) as well as surface water, sediment
and floodplain areas of the Woonasquatucket River from Route 44 southerly to the Allendale
Dam and further below to the Lyman Mill Dam, including all contaminated areas within this area
as well as any other locations to which contamination from this area has come to be located.


o. "State" shall mean the State of Rhode Island.


p. "Statement of Work" or "SOW" shall mean the statement of work set forth
in Appendix A to this Settlement Ageement, and any modifications made thereto in accordance
with this Settlement Agreement.


q. "United States" shall mean the United States of America including its
departments, agencies and instrumentalities.


r. "Waste Material" shall mean 1) any "hazardous substance" under Section
101(14) of CERCLA, 42 U.S.C. § 9601(14); 2) any pollutant or contaminant under Section
101(33) of CERCLA, 42 U.S.C. § 9601(33); and 3) any "solid waste" under Section 1004(27) of
RCRA, 42 U.S.C. § 6903(27).


s. "Work" shall mean all activities Respondent is required to perform under
this Settlement Agreement.


V. EPA'S FINDINGS OF FACT


11.	 The Centredale Manor Restoration Project Superfund Site is located in North
Providence, Rhode Island. It consists of two parcels, 2072 and 2074 Smith Street (Plat 14, Lots
200 and 250, encompassing approximately 9.7 acres), as well as surface water, sediment and
floodplain areas of the Woonasquatucket River from Route 44 southerly to the Allendale Dam
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and further below to the Lyman Mill Dam, including all contaminated areas within this area as
well as any other locations to which contamination from this area has come to be located.


12.Prior to 1936, the Site was occupied by Centredale Worsted Mills, a woolens
manufacturing plant. Atlantic Chemical Company, a chemical manufacturer, began operating on
a portion of the Site in approximately 1940. Atlantic Chemical Company changed its name in
1953 to Metro-Atlantic, Inc. ("Metro-Atlantic"), and operated on a portion of the Site until 1968.
In 1968, Metro-Atlantic changed its name to Crown-Metro, Inc. New England Container
Company ("NECC") operated a drum reconditioning facility on a portion of the Site from 1952
until the early 1970s. A major fire in the early 1970s destroyed most of the structures at the Site.
In 1976, Brook Village Associates Limited Partnership purchased 2072 Smith Street and
completed construction of an apartment building that provides affordable housing to the elderly.
Centerdale Manor Associates purchased 2074 Smith Street in 1983 and also built an apartment
building that provides affordable housing to the elderly. Evidence suggests that the operations of
the chemical companies and the drum reconditioning facility at the Site resulted in releases and
threats of releases of hazardous substances at the Site.


13.Respondent is a successor to certain assets and liabilities of the chemical
companies which operated at the Site.


14.Acting on a verbal approval of funding, EPA initiated a removal action (including
sampling and placement of temporary fencing around contaminated surface soil) in January
1999. An Action Memorandum documenting this verbal approval, and authorizing additional
activities, was issued on May 4, 1999.


15.On September 13, 1999, an Action Memorandum addendum was issued which
changed the scope of the ongoing removal activities to include designing and implementing a
Flood Evaluation Study of the Site and surrounding area; designing and implementing interim
soil caps for specific areas of the Site; and reconstruction of the former tailrace at the eastern
edge of the Site.


16.In 1999, EPA began conducting Remediation Investigation ("RI") activities at the
Site.


17.On September 15, 1999, EPA mailed Notice of Potential Liability letters to three
potentially responsible parties ("PRPs"): Brook Village Associates Limited Partnership;
Centerdale Manor Associates Limited Partnership; and New England Container Company, Inc.
On December 2, 1999, EPA issued a proposed Administrative Order on Consent ("AOC") for
time-critical removal activities to Brook Village Associates Limited Partnership and Centerdale
Manor Associates Limited Partnership. These negotiations were unsuccessful.


18.On February 3, 2000, EPA issued a letter to the three PRPs requesting that they
voluntarily perform or finance an Engineering Evaluation/Cost Analysis ("EE/CA") for a portion
of the Site. The parties declined to negotiate. The EE/CA was completed in September 2000.
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19. On February 28, 2000, EPA mailed two additional Notice of Potential Liability
letters to Respondent and Crown-Metro, Inc. Negotiations with these two PRPs, as well as the
three PRPs previously named, to perform or fund the remaining time-critical removal activities at
the Site were not successful.


20. The Site was placed on the National Priorities List ("NPL") on March 6, 2000.


21. On April 12, 2000, EPA issued a Unilateral Administrative Order ("UAO") to
Respondent and four other PRPs at the Site, ordering the parties to complete time-critical
removal activities at the Site including completion of the second interim soil cap and
implementation of certain flood control measures. EPA approved the PRPs' Completion of
Work Report on September 11, 2000.


22. On April 27, 2000, EPA issued a letter to Respondent and the four other PRPs
requesting that they indicate their interest in completing the RI/FS at the Site, and reimbursing
EPA for its past costs at the Site. These negotiations were unsuccessful and EPA continued to
work on the RI/FS.


23. On June 1, 2000, a second Action Memorandum addendum was issued
transitioning certain time-critical removal activities to non-time critical removal activities and
noting that the second interim soil cap and certain flood control measures would be performed by
PRPs at the Site pursuant to a UAO.


24. On January 18, 2001, EPA issued an Action Memorandum to remove
contaminated soils and sediments from properties subject to residential and recreation use and to
restore the Allendale Dam to minimize further migration of contaminated sediment in the River.
On March 26, 2001, EPA issued a Second UAO to Respondent and the four other PRPs at the
Site, ordering the parties to implement the Work in the Action Memorandum. The Allendale
Dam restoration was completed in February, 2002. EPA approved the PRPs' Completion of
Work Report on May 13, 2005.


25. In 2003, EPA mailed Notice of Potential Liability letters to eleven additional
parties.


26. By letter dated May 5, 2003, EPA requested that all the PRPs participate in the
Third Administrative Order on Consent for a Removal Action ("Third AOC") to complete time
critical removal activities in the tailrace portion of the Site. Ten PRPs, including Respondent,
signed the Third AOC which became effective on September 16, 2003. Pursuant to the Third
AOC, Respondent and three other PRPs constructed a cap over contaminated soil and sediment,
and installed storm drainage equipment intended to separate soil, sediment, debris and other
materials at the outfall of a storm drain line. Six other PRPs contributed to the costs of the work.
EPA issued a Notice of Completion for this work on June 27, 2006.


27. In October 2003, EPA issued a UAO to two PRPs that declined to sign the Third
AOC. That UAO ordered both parties to participate and cooperate with the respondents to the
Third AOC. Subsequently, both PRPs contributed to the costs of the removal action.
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28.In May 2004, EPA issued two additional general notice letters.


29.In 2006, Respondent agreed to place fill around the storm drainage equipment
installed pursuant to the Third AOC; armor the slopes; replace the manhole covers; and replace
the screen in the concrete pipe outfall. This work was completed by Respondent in the Fall of
2006.


30.In September, 2007, Respondent signed an Administrative Settlement Agreement
and Order on Consent pursuant to which it agreed to perform certain studies and investigations to
assist EPA in its analysis of the conditions that would potentially result from the removal of the
Allendale and Lyman Mill Dams.


31	In 2007 and 2008, EPA issued a total of 9 additional Notices of Potential
Liability.


32.In July, 2009, EPA issued an Action Memorandum to perform certain time-
critical removal activities at the Site, including excavation and disposal of certain contaminated
soils in the area near the eastern bank of the river at the southern end of the Brook Village
parking lot and installation of an impermeable cap. In July, 2009, Respondent signed an
Administrative Settlement Agreement and Order on Consent pursuant to which it agreed to
implement the Work in the Action Memorandum.


33.Analysis of soils, sediments, wetlands and flood plain samples at the Site reveal
elevated levels of hazardous substances, pollutants or contaminants, including 2,3,7,8-
tetrachlorodibenzo-p-dioxin ("dioxin"), polychlorinated biphenyls ("PCBs" or "Aroclors"),
polycyclic aromatic hydrocarbons ("PAHs"), including benzo(a)anthracene, benzo(a)pyrene,.
benzo(b)fluoranthene, benzo(k)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-
cd)pyrene, metals (including antimony, arsenic, chromium, lead, and manganese), and several
Volatile Organic Compounds ("VOCs") and Semi-Volatile Organic Compounds ("SVOCs").


VI. EPA'S CONCLUSIONS OF LAW AND DETERMINATIONS


34.Based on the Findings of Fact set forth above, EPA has determined that:


a.The Centredale Manor Restoration Project Superfund Site is a "facility" as
defined by Section 101(9) of CERCLA, 42 U.S.C. § 9601(9).


b.The contamination found at the Site, as identified in the Findings of Fact
above, includes "hazardous substances" as defined by Section 101(14) of CERCLA, 42 U.S.C. §
9601(14).


c.Respondent is a "person" as defined by Section 101(21) of CERCLA, 42
U.S.C. § 9601(21).


d.Respondent is a responsible party under Sections 104, 107(a) and 122 of
CERCLA, 42 U.S.C. §§ 9604, 9607(a) and 9622.


8







e. The conditions described in Paragraph 33 of the Findings of Fact above
constitute an actual or threatened "release" of a hazardous substance from the facility as defined
by Section 101(22) of CERCLA, 42 U.S.C. § 9601(22).


f. It is necessary and appropriate to conduct the investigation which is
required by this Settlement Agreement in order to plan and direct response actions in accordance
with CERCLA and the NCR


VII. SETTLEMENT AGREEMENT AND ORDER


WHEREAS, based upon the foregoing Findings of Fact, Conclusions of Law,
Determinations, and the Administrative Record for this Site, it is hereby ORDERED and
AGREED that Respondent shall comply with all provisions of this Settlement Agreement,
including, but not limited to, all appendices to this Settlement Agreement.


VIII. DESIGNATION OF CONTRACTOR AND PROJECT COORDINATORS


35. Respondent shall retain one or more contractors to perform the Work and shall
notify EPA of the name(s) and qualifications of such contractor(s) within seven (7) days of the
Effective Date. Respondent shall also notify EPA of the name(s) and qualifications of any other
contractor(s) or subcontractor(s) retained to perform the Work at least seven (7) days prior to
commencement of such Work. EPA retains the right to disapprove of any or all of the
contractors and/or subcontractors retained by Respondent. If EPA disapproves of a selected
contractor, Respondent shall retain a different contractor and shall notify EPA of that
contractor's name and qualifications within five (5) days of retaining an alternative contractor.


36. Within seven (7) days after the Effective Date, Respondent shall designate a
Project Coordinator who shall be responsible for administration of all actions by Respondent
required by this Settlement Agreement and shall submit to EPA the designated Project
Coordinator's name, address, telephone number, and qualifications. To the greatest extent
possible, the Project Coordinator shall be present on Site or readily available during Site work.
EPA retains the right to disapprove of the designated Project Coordinator. If EPA disapproves of
the designated Project Coordinator, Respondent shall retain a different Project Coordinator and
shall notify EPA of that person's name, address, telephone number, and qualifications within five
(5) days of retaining an alternative designated Project Coordinator. Receipt by Respondent's
Project Coordinator of any notice or communication from EPA relating to this Settlement
Agreement shall constitute receipt by Respondent.


37. EPA has designated Anna Krasko of the Office of Site Remediation and
Restoration, Region 1, as its Project Coordinator. Except as otherwise provided in this
Settlement Agreement, Respondent shall direct all submissions required by this Settlement
Agreement to the Project Coordinator at EPA-New England, Region 1, 5 Post Office Square,
Suite 100, Mail Code OSRR07-1, Boston, Massachusetts 02109-3912.


38. EPA's Project Coordinator shall have the authority lawfully vested in a Remedial
Project Manager ("RPM") and On-Scene Coordinator ("OSC") by the NCP. In addition, EPA's
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Project Coordinator shall have the authority consistent with the NCP, to halt any Work required
by this Settlement Agreement, and to take any necessary response action when s/he determines
that conditions at the Site may present an immediate endangerment to public health or welfare or
the environment. The absence of the EPA Project Coordinator from the area under study
pursuant to this Settlement Agreement shall not be cause for the stoppage or delay of Work.


39.EPA and Respondent shall have the right, subject to Paragraph 36, to change their
respective designated Project Coordinators. Respondent shall notify EPA five (5) days before
such a change is made. The initial notification may be made orally, but shall be promptly
followed by a written notice.


IX. WORK TO BE PERFORMED


40.Respondent shall perform the tasks identified in the Statement of Work, which is
attached to this Settlement Agreement as Appendix A. The Statement of Work provides, inter


alia, for the performance of an investigation to collect and analyze soil samples from the Oxbow
area of the Site.


41.Respondent shall conduct the Work in accordance with the provisions of this
Settlement Agreement, the Statement of Work, CERCLA, the NCP and EPA guidance, as may
be amended or modified by EPA.


42.Quality Assurance and Sampling.


a.All sampling and analyses performed pursuant to this Settlement Agreement
shall conform to EPA direction, approval, and guidance regarding sampling, quality
assurance/quality control ("QA/QC"), data validation, and chain of custody procedures.
Respondent shall ensure that the laboratory used to perform the analyses participates in a QA/QC
program that complies with the appropriate EPA guidance. Respondent shall follow, as
appropriate, "Quality Assurance/Quality Control Guidance for Removal Activities: Sampling
QA/QC Plan and Data Validation Procedures" (OSWER Directive No. 9360.4-01, April 1,
1990), as guidance for QA/QC and sampling. Respondent shall only use laboratories that have a
documented Quality System that complies with ANSI/ASQC E-4 1994, "Specifications and
Guidelines for Quality Systems for Environmental Data Collection and Environmental
Technology Programs" (American National Standard, Januazy 5, 1995), and "EPA Requirements
for Quality Management Plans (QA/R-2) (EP A/240/B-01/002, March 2001)," or equivalent
documentation as determined by EPA. EPA may consider laboratories accredited under the
National Environmental Laboratory Accreditation Program ("NELAP") as meeting the Quality
System requirements.


b.Upon request by EPA, Respondent shall have such a laboratory analyze one set
of samples submitted by EPA for QA monitoring. Respondent shall provide to EPA the QA/QC
procedures followed by all sampling teams and laboratories performing data collection and/or
analysis.
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c. Upon request by EPA, Respondent shall allow EPA or its authorized
representatives to take split and/or duplicate samples. Respondent shall notify EPA not less than
ten (10) days in advance of any sample collection activity, unless shorter notice is agreed to by
EPA. EPA shall have the right to take any additional samples that EPA deems necessary. Upon
request, EPA shall allow Respondent to take split or duplicate samples of any samples it takes as
part of its oversight of Respondent's implementation of the Work.


	


43.	 Reporting.


a. Respondent shall submit a written progress report to EPA concerning
actions undertaken pursuant to this Settlement Agreement every thirtieth (30th) day after the
Effective Date until completion of the Statement of Work under this Settlement Agreement,
unless otherwise directed in writing by the EPA Project Coordinator. These reports shall (1)
describe the actions which have been taken to comply with this Settlement Agreement during the
relevant time period; (2) include all results of sampling, tests, modeling or other data (including
raw data) generated by Respondent or on Respondent's behalf; and (3) include a schedule of
actions to be performed. Respondent shall comply with any additional reporting requirements
set forth in the Statement of Work attached to this Settlement Agreement as Appendix A.


b. Respondent shall submit four (4) copies of all plans, reports or other
submissions required by this Settlement Agreement, the Statement of Work, or any approved
work plan. Upon request by EPA, Respondent shall submit such documents in electronic form.


	


44.	 Final Report.


Within forty five (45) days after completion of all Work required by this Settlement
Agreement, Respondent shall submit for EPA review and approval a final report summarizing
the actions taken to comply with this Settlement Agreement. The final report shall include (1) a
good faith estimate of total costs or a statement of actual costs incurred in complying with the
Settlement Agreement; (2) copies of all tables, evaluations, reports, assessments and other
documents prepared in performance of the Work; (3) a listing of quantities and types of
materials removed off-Site or handled on-Site, if any, a discussion of removal and disposal
options considered for those materials, and a listing of the ultimate destination(s) of those
materials; (4) a presentation of the analytical results . of all sampling and analyses performed;
and (5) copies of all other relevant documentation generated during the Work (e.g., manifests,
invoices, bills, contracts, and permits). The final report shall also include the following
certification signed by a person who supervised or directed the preparation of that report:


"Under penalty of law, I certify that to the best of my knowledge, after appropriate
inquiries of all relevant persons involved in the preparation of the report, the information
submitted is true, accurate, and complete. I am aware that there are significant penalties for
submitting false information, including the possibility of fine and imprisonment for knowing
violations."
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45.	Off-Site Shipments. 


a.	Respondent shall, prior to any off-Site shipment of Waste Material from
the Site to an out-of-state waste management facility, provide written notification of such
shipment of Waste Material to the appropriate state environmental official in the receiving
facility's state and to the EPA Project Coordinator. However, this notification requirement shall
not apply to any off-Site shipments when the total volume of all such shipments will not exceed
10 cubic yards.


i.Respondent shall include in the written notification the following
information: 1) the name and location of the facility to which the Waste Material is to be
shipped; 2) the type and quantity of the Waste Material to be shipped; 3) the expected schedule
for the shipment of the Waste Material; and 4) the method of transportation. Respondent shall
notify the state in which the planned receiving facility is located of major changes in the
shipment plan, such as a decision to ship the Waste Material to another facility within the same
state, or to a facility in another state.


ii.The identity of the receiving facility and state will be determined
by Respondent following the award of the contract for any work that will include off-Site
shipments. Respondent shall provide the information required by Paragraphs 45(a) and (b) as
soon as practicable after the award of the contract and before the Waste Material is actually
shipped.


b.	Before shipping any hazardous substances from the Site to an off-site
location, Respondent shall obtain EPA's certification that the proposed receiving facility is
operating in compliance with the requirements of CERCLA Section 121(d)(3), 42 U.S.C. §
9621(d)(3), and 40 C.F.R. § 300.440. Respondent shall only send hazardous substances from the
Site to an off-site facility that complies with the requirements of the statutory provision and
regulation cited in the preceding sentence.


X. SITE ACCESS


	


46.	If the Site, or any other property where access is needed to implement this
Settlement Agreement, is owned or controlled by Respondent, Respondent shall, commencing on
the Effective Date, provide EPA, the State, and their representatives, including contractors, with
access at all reasonable times to the Site, or such other property, for the purpose of conducting
any activity related to this Settlement Agreement.


	


47.	Where any action under this Settlement Agreement is to he performed in areas
owned by or in possession of someone other than Respondent, Respondent shall use reasonable
efforts to obtain all necessary access agreements within fourteen (14) days after the Effective
Date, or at a later date as specified in writing by the EPA Project Coordinator. Respondent shall
immediately notify EPA if after using reasonable efforts it is unable to obtain such agreements.
Respondent shall describe in writing its efforts to obtain access. EPA may then assist
Respondent in gaining access, to the extent necessary to effectuate the response actions described
herein, using such means as EPA deems appropriate. EPA reserves the right to bring an action to







recover any costs and attorney's fees incurred in obtaining such access, in accordance with
Section XIX (Reservation of Rights By EPA).


48. Notwithstanding any provision of this Settlement Agreement, EPA retains all of
its access authorities and rights, including enforcement authorities related thereto, under
CERCLA, RCRA, and any other applicable statutes or regulations.


XI. ACCESS TO INFORMATION


49. Respondent shall provide to EPA, upon request, copies of all non-privileged
documents and information within its possession or control or that of its contractors or agents
relating to the implementation of this Settlement Agreement, including, but not limited to,
sampling, analysis, chain of custody records, manifests, trucking logs, receipts, reports, sample
traffic routing, correspondence, or other documents or information related to the Work.
Respondent shall also make available to EPA, for purposes of investigation, information
gathering, or testimony, its employees, agents, or representatives with knowledge of relevant
facts concerning the performance of the Work.


50. Respondent may assert business confidentiality claims covering part or all of the
documents or information submitted to EPA under this Settlement Agreement to the extent
permitted by and in accordance with Section 104(e)(7) of CERCLA, 42 U.S.C. § 9604(e)(7), and
40 C.F.R. § 2.203(b). Documents or information determined to be confidential by EPA will be
afforded the protection specified in 40 C.F.R. Part 2, Subpart B. If no claim of confidentiality
accompanies documents or information when they are submitted to EPA, or if EPA has notified
Respondent that the documents or information are not confidential under the standards of Section
104(e)(7) of CERCLA or 40 C.F.R. Part 2, Subpart B, the public may be given access to such
documents or information without further notice to Respondent.


51. Respondent may assert that certain documents, records and other information are
privileged under the attorney-client privilege or any other privilege recognized by federal law. If
Respondent asserts such a privilege in lieu of providing documents, it shall provide EPA with the
following: 1) the title of the document, record, or information; 2) the date of the document,
record, or information; 3) the name and title of the author of the document, record, or
information; 4) the name and title of each addressee and recipient; 5) a description of the
contents of the document, record, or information; and 6) the privilege asserted by Respondent.
However, no final documents, reports or other information submitted pursuant to the
requirements of this Settlement Agreement shall be withheld on the grounds that they are
privileged.


52. No claim of confidentiality shall be made with respect to any data, including, but
not limited to, all sampling, analytical, monitoring, hydrogeolo gic, scientific, chemical, or
engineering data, or any other documents or information evidencing conditions at or around the
Site.
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XII. RECORD RETENTION


53.Until 10 years after Respondent's receipt of EPA's notification pursuant to
Section XXV (Notice of Completion), Respondent shall preserve and retain all non-identical
copies of records and documents (including records or documents in electronic form) now in its
possession or control or which come into its possession or control that relate in any manner to
the performance of the Work or the liability of any person under CERCLA with respect to the
Site, regardless of any corporate retention policy to the contrary. Until 10 years after
Respondent's receipt of EPA's notification pursuant to Section XXV (Notice of Completion),
Respondent shall also instruct its contractors and agents to preserve all documents, records, and
information of whatever kind, nature or description relating to performance of the Work.


54.Prior to the conclusion of this document retention period, and upon request by
EPA, Respondent shall deliver any such records or documents to EPA. Respondent may assert
that certain documents, records and other information are privileged under the attorney-client
privilege or any other privilege recognized by federal law. If Respondent asserts such a
privilege, it shall provide EPA with the following: 1) the title of the document, record, or
information; 2) the date of the document, record, or information; 3) the name and title of the
author of the document, record, or information; 4) the name and title of each addressee and
recipient; 5) a description of the subject of the document, record, or information; and 6) the
privilege asserted by Respondent. However, no final documents, reports or other information
submitted pursuant to the requirements of this Settlement Agreement shall be withheld on the
grounds that they are privileged.


55.Respondent hereby certifies that to the best of its knowledge and belief, after
thorough inquiry, it has not altered, mutilated, discarded, destroyed or otherwise disposed of any
records, documents or other information (other than identical copies) relating to its potential
liability regarding the Site since notification of potential liability by EPA or the State and that it
has fully complied with any and all EPA requests for information pursuant to Sections 104(e)
and 122(e) of CERCLA, 42 U.S.C. §§ 9604(e) and 9622(e), and Section 3007 of RCRA, 42
U.S.C. § 6927.


XIII. COMPLIANCE WITH OTHER LAWS 


56.Respondent shall perform all actions required pursuant to this Settlement
Agreement in accordance with all applicable state and federal laws and regulations except as
provided in Section 121(e) of CERCLA, 42 U.S.C. § 6921(e), and 40 C.F.R. §§ 300.400(e) and
300.415(j). In accordance with 40 C.F.R. § 300.415(j), all on-Site actions required pursuant to
this Settlement Agreement shall, to the extent practicable, as determined by EPA, considering the
exigencies of the situation, attain applicable or relevant and appropriate requirements
("ARARs") under federal environmental or state environmental or facility siting laws.


XIV. EMERGENCY RESPONSE AND NOTIFICATION OF RELEASES


57.In the event of any action or occurrence during performance of the Work which
causes or threatens a release of a hazardous substance from the Site that constitutes an
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emergency situation or may present an immediate threat to public health or welfare or the
environment, Respondent shall immediately take all appropriate action. Respondent shall take
these actions in accordance with all applicable provisions of this Settlement Agreement in order
to prevent, abate or minimize such release or endangerment caused or threatened by the release.
Respondent shall also immediately notify the EPA Project Coordinator or, in the event of her
unavailability, the Regional Duty Officer, Emergency Planning and Response Branch, EPA
Region 1, at (617) 723-8928, and the National Response Center at (800) 424-8802 of the incident
or Site conditions. In the event that Respondent fails to take appropriate response action as
required by this Paragraph, and EPA takes such action instead, EPA reserves the right to bring an
action to recover such costs, in accordance with Section XIX (Reservation of Rights By EPA).


58. Respondent shall submit a written report to EPA within seven (7) days after any
such release, setting forth the events that occurred and the measures taken or to be taken to
mitigate any release or endangerment caused or threatened by the release and to prevent the
reoccurrence of such a release. This reporting requirement is in addition to, and not in lieu of,
reporting under Section 103(c) of CERCLA, 42 U.S.C. § 9603(c), and Section 304 of the
Emergency Planning and Community Right-To-Know Act of 1986, 42 U.S.C. § 11004, et seq.


XV. DISPUTE RESOLUTION


59. Unless otherwise expressly provided for in this Settlement Agreement, the dispute
resolution procedures of this Section shall be the exclusive mechanism'for resolving disputes
arising under this Settlement Agreement. EPA and Respondent shall attempt to resolve any
disagreements concerning this Settlement Agreement expeditiously and informally.


60. If Respondent objects to any EPA action taken pursuant to this Settlement
Agreement, it shall notify EPA in writing of its objections within seven (7) days of such action,
unless the objection has been resolved informally. EPA and Respondent shall have fourteen (14)
days from EPA's receipt of Respondent's written objection to resolve the dispute through formal
negotiations (the "Negotiation Period"). The Negotiation Period may be extended upon
agreement by EPA and Respondent.


61. Any agreement reached by EPA and Respondent pursuant to this Section shall be
in writing and shall, upon signature by both EPA and Respondent, be incorporated into and
become an enforceable part of this Settlement Agreement. If EPA and Respondent are unable to
reach an agreement within the Negotiation Period, Respondent or EPA may, by providing notice
in writing, request the employment of a neutral mediator to be selected in accordance with EPA
guidance on the use of Alternative Dispute Resolution. Respondent and EPA shall, in the first
instance, consider employing EPA's in house mediator. Such mediation shall be non-binding
and shall not last longer than 30 days from the date of selection of the mediator unless extended
by written agreement of EPA and Respondent. If neither party requests mediation, or the dispute
is not resolved at the end of the mediation period, an EPA management official at the branch
chief level or higher will issue a written decision on the dispute to Respondent. If Respondent
and EPA agree to change any EPA action or no agreement is reached and EPA issues its final
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position on the dispute, Respondent shall begin to implement the activities required by the EPA
decision no later than 15 days after agreement is reached or after receipt of EPA's final position.


XVI. FORCE MAJEURE 


62.Respondent agrees to perform all requirements of this Settlement Agreement
within the time limits established under this Settlement Agreement, unless the performance is
delayed by a force majeure. For purposes of this Settlement Agreement, aforce majeure is
defined as any event arising from causes beyond the control of Respondent, or of any entity
controlled by Respondent, including but not limited to its contractors and subcontractors, which
delays or prevents performance of any obligation under this Settlement Agreement despite
Respondent's best efforts to fulfill the obligation. Force majeure does not include financial
inability to complete the Work or increased cost of performance.


63.If any event occurs or has occurred that may delay the performance of any
obligation under this Settlement Agreement, whether or not caused by a force majeure event,
Respondent shall notify EPA orally within seven (7) days of when Respondent first knew that
the event would likely cause a delay. Within seven (7) days thereafter, Respondent shall provide
to EPA in writing an explanation and description of the reasons for the delay; the anticipated
duration of the delay; all actions taken or to be taken to prevent or minimize the delay; a
schedule for implementation of any measures to be taken to prevent or mitigate the delay or the
effect of the delay; Respondent's rationale for attributing such delay to a. force majeure event if it
intends to assert such a claim; and a statement as to whether, in the opinion of Respondent, such
event may cause or contribute to an endangerment to public health, welfare or the environment.


64.If EPA agrees that the delay or anticipated delay is attributable to a force majeure
event, the time for performance of the obligations under this Settlement Agreement that are
affected by the force majeure event will be extended by EPA for such time as is necessary to
complete those obligations. An extension of the time for performance of the obligations affected
by the force majeure event shall not, of itself, extend the time for performance of any other
obligation. If EPA does not agree that the delay or anticipated delay has been or will be caused
by a force majeure event, EPA will notify Respondent in writing of its decision. Upon receipt of
the notice from EPA, Respondent shall have an opportunity to pursue Dispute Resolution
according to Section XV of this Settlement Agreement. If EPA agrees that the delay is
attributable to a. force majeure event, EPA will notify Respondent in writing of the length of the
extension for performance of the obligations affected by the force majeure event.


XVII. STIPULATED PENALTIES


65.Respondent shall be liable to EPA for stipulated penalties in the amounts set forth
in Paragraphs 66 and 67 for failure to comply with the requirements of this Settlement
Agreement specified below, unless excused under Section XVI (Force Majeure). "Compliance"
by Respondent shall include completion of the activities under this Settlement Agreement or any
work plan or other plan approved under this Settlement Agreement in accordance with all
applicable requirements of law, this Settlement Agreement, the Statement of Work, and any
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plans or other documents approved by EPA pursuant to this Settlement Agreement and within
the specified time schedules established by and approved under this Settlement Agreement.


	


66.	 Stipulated Penalty Amounts - Work.


a. The following stipulated penalties shall accrue per violation per day for
any noncompliance with the milestones identified in Paragraph 66(b):


Penalty Per Violation Per Day	 Period of Noncompliance


$100	 1st through 14th day


$250	 15th through 30th day


$500	 3Ist day and beyond


b. Compliance Milestones: Any deadlines for Commencing Work, and
Completing Work, as specified in the Statement of Work attached to this Settlement Agreement
as Appendix A.


	


67.	 Stipulated Penalty Amounts - Reports. 


The following stipulated penalties shall accrue per violation per day for failure to submit
timely or adequate reports or other written documents pursuant to any requirements set forth in
the Statement of Work attached to this Settlement Agreement as Appendix A:


Penalty Per Violation Per Day 	 Period of Noncompliance 


$100	 1st through 14th day


$250	 15th through 30th day


$500	 31st day and beyond


	


68.	 All penalties shall begin to accrue on the day after the complete performance is
due or the day a violation occurs, and shall continue to accrue through the final day of the
correction of the noncompliance or completion of the activity. However, stipulated penalties
shall not accrue: 1) with respect to a deficient submission under Section IX (Work to be
Performed), during the period, if any, beginning on the 31st day after EPA's receipt of such
submission until the date that EPA notifies Respondent of any deficiency; and 2) with respect to
an agreement reached or a final position issued pursuant to Section XV (Dispute Resolution),
during the period, if any, beginning on the 21st day after the Negotiation Period begins until the
date that an agreement is reached or a final position is issued regarding such dispute. Nothing
herein shall prevent the simultaneous accrual of separate penalties for separate violations of this
Settlement Agreement.
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69.Following EPA's determination that Respondent has failed to comply with a
requirement of this Settlement Agreement, EPA shall give Respondent written notification of the
failure and describe the noncompliance without unreasonable delay. EPA may send Respondent
a written demand for payment of the penalties. However, penalties shall accrue as provided in
the preceding Paragraph regardless of whether EPA has notified Respondent of a violation.


70.All penalties accruing under this Section shall be due and payable to EPA within
30 days of Respondent's receipt from EPA of a demand for payment of the penalties, unless
Respondent invokes the dispute resolution procedures under Section XV (Dispute Resolution).
All payments to EPA under this Section shall be paid by certified or cashier's check(s) made
payable to "EPA Hazardous Substances Superfund," shall be mailed to U.S. Environmental
Protection Agency, Fines and Penalties, Cincinnati Finance Center, P.O. Box 979077, St. Louis,
MO 63197-9000, shall indicate that the payment is for stipulated penalties, and shall reference
the EPA Region and Site/Spill ID Number 016P, the EPA Docket Number, and the name and
address of the party making payment. Copies of check(s) paid pursuant to this Section, and any
accompanying transmittal letters, shall be sent to EPA as provided in Paragraph 37, and to Eve
Vaudo, EPA Senior Enforcement Counsel, EPA-New England, Region 1, 5 Post Office Square,
Suite 100, Mail Code OESO4-4, Boston, Massachusetts 02109-3912.


71.The payment of penalties shall not alter in any way Respondent's obligation to
complete performance of the Work required under this Settlement Agreement.


72.Penalties shall continue to accrue during any dispute resolution period, but need
not be paid until 15 days after the dispute is resolved by agreement or by receipt of EPA's final
position.


73.If Respondent fails to pay stipulated penalties when due, EPA may institute
proceedings to collect the penalties, as well as Interest. Respondent shall pay Interest on the,
unpaid balance, which shall begin to accrue on the date of demand made pursuant to Paragraph
69. Nothing in this Settlement Agreement shall be construed as prohibiting, altering, or in any
way limiting the ability of EPA to seek any other remedies or sanctions available by virtue of
Respondent's violation of this Settlement Agreement or of the statutes and regulations upon
which it is based, including, but not limited to, penalties pursuant to Section 122(1) of CERCLA,
42 U.S.C. § 9622(1), and punitive damages pursuant to Section 107(c)(3) of CERCLA, 42 U.S.C.
§ 9607(c)(3). Provided, however, that EPA shall not seek civil penalties pursuant to Section
122(1) of CERCLA or punitive damages pursuant to Section 107(c)(3) of CERCLA for any
violation for which a stipulated penalty is provided in this Section, except in the case of a willful
violation of this Settlement Agreement. Notwithstanding any other provision of this Section,
EPA may, in its unreviewable discretion, waive any portion of stipulated penalties that have
accrued pursuant to this Settlement Agreement.


XVIII. COVENANT NOT TO SUE BY EPA


74.In consideration of the actions that will be performed by Respondent under the
terms of this Settlement Agreement, and except as otherwise specifically provided in this
Settlement Agreement, EPA covenants not to sue or to take administrative action against
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Respondent pursuant to Sections 106 and 107(a) of CERCLA, 42 U.S.C. §§ 9606 and 9607(a),
for the Work. This covenant not to sue shall take effect upon the Effective Date and is
conditioned upon the complete performance by Respondent of all obligations under this
Settlement Agreement. This covenant not to sue extends only to Respondent and does not
extend to any other person.


XIX. RESERVATIONS OF RIGHTS BY EPA


	75.	 Except as specifically provided in this Settlement Agreement, nothing herein shall
limit the power and authority of EPA or the United States to take, direct, or order all actions
necessary to protect public health, welfare, or the environment or to prevent, abate, or minimize
an actual or threatened release of hazardous substances, pollutants or contaminants, or hazardous
or solid waste on, at, or from the Site. Further, nothing herein shall prevent EPA from seeking
legal or equitable relief to enforce the terms of this Settlement Agreement, from taking other
legal or equitable action as it deems appropriate and necessary, or from requiring Respondent in
the future to perform additional activities pursuant to CERCLA or any other applicable law.


	


76.	 The covenant not to sue set forth in Section XVIII above does not pertain to any
matters other than those expressly identified therein. EPA reserves, and this Settlement
Agreement is without prejudice to, all rights against Respondent with respect to all other matters,
including, but not limited to:


a. claims based on a failure by Respondent to meet a requirement of this
Settlement Agreement;


b. liability for costs incurred or to be incurred by EPA at the Site;


c. liability for performance of response actions other than the Work;


d. criminal liability;-


e. liability for damages for injury to, destruction of, or loss of natural
resources, and for the costs of any natural resource damage assessments;


f. liability arising from the past, present, or future disposal, release or threat
of release of Waste Materials outside of the Site; and


g. liability for costs incurred or to be incurred by the Agency for Toxic
Substances and Disease Registry related to the Site.


	


77.	 Work Takeover. In the event EPA determines that Respondent has ceased
implementation of any portion of the Work, is seriously or repeatedly deficient or late in its
performance of the Work, or is implementing the Work in a manner which may cause an
endangerment to human health or the environment, EPA may assume the performance of all or
any portions of the Work as EPA determines necessary. Respondent may invoke the procedures
set forth in Section XV (Dispute Resolution) to dispute EPA's determination that takeover of the
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Work is warranted under this •Paragjaph. EPA reserves-the right to bring an action to recover
any costs incurred by the United States in performing the Work pursuant to this Paragraph, in
accordance with Section XIX (Reservation of Rights By EPA). Notwithstanding any other
provision of this Settlement Agreement, EPA retains all authority and reserves all rights to take
any and all response actions authorized by law.


XX. COVENANT NOT TO SUE BY RESPONDENT


	78.	Respondent covenants not to sue and agrees not to assert any claims or causes of
action against the United States, or its contractors or employees, with respect to the Work, or this
Settlement Agreement, including, but not limited to:


a.any direct or indirect claim for reimbursement from the Hazardous
Substance Superfund established by 26 U.S.C. § 9507, based on Sections 106(b)(2), 107, 111,
112, or 113 of CERCLA, 42 U.S.C. §§ 9606(b)(2), 9607, 9611, 9612, or 9613, or any other
provision of law;


b.any claim arising out of response actions at or in connection with the Site,
including any claim under the United States Constitution, the State Constitution, the Tucker Act,
28 U.S.C. § 1491, the Equal Access to Justice Act, 28 U.S.C. § 2412, as amended, or at common
law; or


c.any claim against the United States pursuant to Sections 107 and 113 of
CERCLA, 42 U.S.C. §§ 9607 and 9613, relating to the Work or this Settlement Agreement,
except that Respondent specifically reserves any and all claims under Section 113(f)(3)(B) of
CERCLA, 42 U.S.C. § 9613(f)(3)(B), against the United States Department of the Navy and the
United States Department of the Air Force in connection with the Work or this Settlement
Agreement.


	


79.	These covenants not to sue shall not apply in the event the United States brings a
cause of action or issues an order pursuant to the reservations set forth in Paragraphs 76(b), (c),
and (e) - (g), but only to the extent that Respondent's claims arise from the same response action,
response costs, or damages that the United States is seeking pursuant to the applicable
reservation.


	


80.	Nothing in this Agreement shall be deemed to constitute approval or
preauthorization of a claim within the meaning of Section 111 of CERCLA, 42 U.S.C. § 9611, or
40 C.F.R. § 300.700(d).


XXI. OTHER CLAIMS


	81.	By issuance of this Settlement Agreement, the United States and EPA assume no
liability for injuries or damages to persons or property resulting from any acts or omissions of
Respondent. The United States or EPA shall not be deemed a party to any contract entered into
by Respondent or its directors, officers, employees, agents, successors, representatives, assigns,
contractors, or consultants in carrying out actions pursuant to this Settlement Agreement.


20







82. Except as expressly provided in Section XVIII (Covenant Not to Sue by EPA),
nothing in this Settlement Agreement constitutes a satisfaction of or release from any claim or
cause of action against Respondent or any person not a party to this Settlement Agreement, for
any liability such person may have under CERCLA, other statutes, or the common law, including
but not limited to any claims of the United States for costs, damages and interest under Sections
106 and 107 of CERCLA, 42 U.S.C. §§ 9606 and 9607.


83. No action or decision by EPA pursuant to this Settlement Agreement shall give
rise to any right to judicial review, except as set forth in Section 113(h) of CERCLA, 42 U.S.C. §
9613(h).


XXII. CONTRIBUTION


84. The Parties agree that this Settlement Agreement constitutes an administrative
settlement for purposes of Section 113(0(2) of CERCLA, 42 U.S.C. § 9613(0(2), and that
Respondent is entitled, as of the Effective Date, to protection from contribution actions or claims
as provided by Sections 113(0(2) and 122(h)(4) of CERCLA, 42 U.S.C. §§ 9613(0(2) and
9622(h)(4), for "matters addressed" in this Settlement Agreement. The "matters addressed" in
this Settlement Agreement are the Work.


85. The Parties agree that this Settlement Agreement constitutes an administrative
settlement for purposes of Section 113(0(3)(B) of CERCLA, 42 U.S.C. § 9613(0(3)(B),
pursuant to which Respondent has, as of the Effective Date, resolved its liability to the United
States for the Work.


86. Nothing in this Settlement Agreement precludes the United States or Respondent
from asserting any claims, causes of action, or demands for indemnification, contribution, or cost
recovery against any persons not parties to this Settlement Agreement. Nothing herein
diminishes the right of the United States, pursuant to Sections 113(0(2) and (3) of CERCLA, 42
U.S.C. §§ 9613(0(2) and (3), to pursue any such persons to obtain additional response costs or
response action and to enter into settlements that give rise to contribution protection pursuant to
Section 113(0(2).


INDEMNIFICATION


87. Respondent shall indemnify, save and hold harmless the United States, its
officials, agents, contractors, subcontractors, employees and representatives from any and all
claims or causes of action arising from, or on account of, negligent or other wrongful acts or
omissions of Respondent, its officers, directors, employees, agents, contractors, or
subcontractors, in carrying out actions pursuant to this Settlement Agreement. In addition,
Respondent agrees to pay the United States all costs incurred by the United States, including, but
not limited to, reasonable attorneys' fees and other expenses of litigation and settlement, arising
from or on account of claims made against the United States based on negligent or other
wrongful acts or omissions of Respondent, its officers, directors, employees, agents, contractors,
subcontractors and any persons acting on their behalf or under their control, in carrying out
activities pursuant to this Settlement Agreement. The United States shall not be held out as a
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party to any contract entered into by or on behalf of Respondent in carrying out activities
pursuant-to this Settlement Agreement. Neither Respondent nor any contractor shall be
considered an agent of the United States.


88.The United States shall give Respondent notice of any claim for which the United
States plans to seek indemnification pursuant to this Section and shall consult with Respondent
prior to settling such claim.


89.Respondent waives all claims against the United States for damages or
reimbursement or for set-off of any payments made or to be made to the United States, arising
from or on account of any contract, agreement, or arrangement between Respondent and any
person for performance of Work on or relating to the Site, including, but not limited to, claims on
account of construction delays. In addition, Respondent shall indemnify and hold harmless the
United States with respect to any and all claims for damages or reimbursement arising from or on
account of any contract, agreement, or arrangement between Respondent and any person for
performance of Work pursuant to this Settlement Agreement, including, but not limited to,
claims on account of construction delays.


XXIV. MODIFICATIONS 


90.The EPA Project Coordinator and Respondent may make mutually agreed upon
modifications to any plan or schedule or Statement of Work in writing or by oral direction. Any
mutually agreed upon oral modification will be memorialized in writing by EPA promptly, but
shall have as its effective date the date of the EPA Project Coordinator's oral direction. Any
other requirements of this Settlement Agreement may be modified in writing by mutual
agreement of the parties.


91.If Respondent seeks permission to deviate from any approved work plan or
schedule or Statement of Work, Respondent's Project Coordinator shall submit a written request
to EPA for approval outlining the proposed modification and its basis. Respondent may not
proceed with the requested deviation until receiving oral or written approval from the EPA
Project Coordinator pursuant to Paragraph 90.


92.No informal advice, guidance, suggestion, or comment by the EPA Project
Coordinator or other EPA representatives regarding reports, plans, specifications, schedules, or
any other writing submitted by Respondent shall relieve Respondent of its obligation to obtain
any formal approval required by this Settlement Agreement, or to comply with all requirements
of this Settlement Agreement, unless it is formally modified.


XXV. NOTICE OF COMPLETION OF WORK


93.When EPA determines that all Work has been fully performed in accordance with
this Settlement Agreement, with the exception of any continuing obligations required by this
Settlement Agreement, including record retention, EPA will provide written notice to
Respondent. If EPA determines that any such Work has not been completed in accordance with
this Settlement Agreement, EPA shall notify Respondent, provide a list of the deficiencies, and
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require that Respondent correct such deficiencies. Respondent may invoke the Dispute
Resolution procedures in Section XV, within seven (7) days of receipt of such EPA notice.
Respondent shall correct any deficiencies in accordance with the EPA notice. Failure by
Respondent to correct any deficiencies shall be a violation of this Settlement Agreement.


XXVI. SEVERABILITY/INTEGRATION/APPENDICES


94. If a court issues an order that invalidates any provision of this Settlement
Agreement or finds that Respondent has sufficient cause not to comply with one or more
provisions of this Settlement Agreement, Respondent shall remain bound to comply with all
provisions of this Settlement Agreement not invalidated or determined to be subject to a
sufficient cause defense by the court's order.


95. This Settlement Agreement and its appendix constitute the final, complete and
exclusive agreement and understanding among the Parties with respect to the settlement
embodied in this Settlement Agreement. The Parties acknowledge that there are no
representations, agreements or understandings relating to the settlement other than those
expressly contained in this Settlement Agreement.


XXVII.	 EFFECTIVE DATE


96. This Settlement Agreement shall be effective one (1) day after the Settlement
Agreement is signed by the Director, Office of Site Remediation and Restoration.
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The undersigned representative of Respondent certifies that it is fully authorized to enter into the
terms and conditions of this Settlement Agreement and to bind the parties it represent(s) to this
document.


Agreed this	day of	, 2


For Respondent	


By	


Title
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The undersigned representative of Respondent certifies that it is fully authorized to enter into the
terms and conditions of this Settlement Agreement and to bind the parties it represent(s) to this
document.


Agreed thisa day of 	/04,,,--- 


For Respondent 	(1 Acfr-/-


By 	 n! 
1.—____: .


Title 	/-5-  C-0(x415,2_


, 20
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It is so ORDERED and Agreed this day of


BY:


James T. Owens, III
irector. Office of Site Remediation and Restoration


Region 1
U.S. Environmental Protection Agency


EFFECTIVE DATE: June 30, 2010
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APPENDIX A


STATEMENT OF WORK


The following tasks will be performed by Emhart Industries, Inc. ("Respondent"):


Emhart will conduct a supplemental investigation of the Lyman Mill Reach Stream Sediment
and Floodplain Soil ("Oxbow") area of the Centredale Manor Restoration Project Superfund
Site.


1. Emhart will submit a Sampling and Analysis Plan, which will include a Quality
Assurance Project Plan and Field Sampling Plan, and a Health and Safety Plan for the
investigation.


2. Emhart will collect soil samples from the vadose zone in the Oxbow area, the emergent
wetland east of the Oxbow area, the forested and emergent scrub/shrub wetlands at the
confluence of the Assapumpset Brook and the Woonasquatucket River, and at the
emergent wetland in the southeastern portion of the Lyman Mill Pond. Samples will be
analyzed for dioxins/furans, PCBs and pesticides, semivolatile organic compounds, and
heavy metals.


3. Once the data are validated, Emhart will prepare and submit a technical report to EPA
summarizing field activities, analytical work, data validation results, and final validated
analytical results. Emhart will also prepare and submit an electronic data deliverable to
EPA, which will contain the soil sampling analytical data.
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EXECUTIVE SUMMARY


An Addendum to the Interim Final Baseline Human Health Risk Assessment (BHHRA) has been


prepared to characterize risks for the Oxbow Area at the Centredale Manor Restoration Project


Superfund Site (CMRPSS) located in North Providence, Rhode Island (hereafter referred to as


"the Site"). The Oxbow Area is a forested wetland area located to the southwest of Allendale


Dam. A site location map is provided as Figure ES-1. An aerial photograph of the Oxbow Area


and the surrounding areas is provided as Figure ES-2. This Addendum has been conducted in


accordance with the United States Environmental Protection Agency (USEPA) Risk Assessment


Guidance for Superfund (RAGS) Parts A, D, and E (USEPA, 1989, 200Ic, 200Ib), as well as


USEPA Region I risk assessment guidance contained in Risk Updates (USEPA, 1994, 1995,


1999).


The main area of the CMRPSS, consisting of approximately 9.04 acres, is located in North


Providence, Rhode Island, just south of Route 44 on the eastern bank of the Woonasquatucket


River. The main area of the Site is known as 2072 and 2074 Smith Street, including two


apartment complexes and two capped areas. The remaining portions of the CMRPSS consist of


reaches, man-made ponds, and wetlands associated with the Woonasquarucket River.


To the southwest of Allendale Dam is a forested wetland floodplain area with an abandoned


channel, referred to as the Oxbow Area. This area is an undeveloped parcel, the majority of


which is located within the 100-year floodplain. The abandoned channel previously received


flow at its western end and flowed eastward to the Woonasquatucket River. The abandoned


channel now is relatively stagnant except during rainfall events; the amount of water present in


the channel is seasonal, with little or no water present during the summer months. Figure ES-2


shows the abandoned channel which is the surface water feature running from west to east.


Available data indicate that flooding of the Woonasquatucket River may have deposited


CMRPSS-related contaminants in and on the surficial soils and sediment in the Oxbow Area.


Floodplain sediment (surficial soils for the purposes of this Addendum) sampling and analysis at


the Site have detected elevated (above typical background) levels of dioxin (particularly 2,3,7,8-
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tetrachlorodibenzo-p-dioxin (TCDD)), some pesticides and polychlorinated biphenyls (PCBs)


(primarily Aroclor-1254), and selected metals (Battelle, 2004).


Currently, local residents and visitors to the area may enter the Oxbow Area and walk along a


riverside earthen trail. There is some evidence that adolescents or young adults have at some


time been present in the area, since a weather-worn wooden tree-house was observed within the


area. There is no evidence that hunting is an activity in the Oxbow Area. It is possible that as the


CMRPSS and the Woonasquatucket River are restored, the Oxbow Area might become a more


attractive area for passive recreation (hiking, bird-watching, picnicking, etc.). It is assumed that


recreational visitors to the Site could contact these floodplain soils and sediment during passive


recreational activities within the Oxbow Area. The goal of this Addendum is to evaluate current


and potential future risks to human health associated with human contact with floodplain surface


soils and sediment in the Oxbow Area.


The Addendum analyzes potential adverse human health effects for both current and likely future


conditions caused by hazardous substance releases from the site in the absence of any actions to ' ^
•***r


control or mitigate these releases (i.e., under an assumption of no action). Current and potential


future exposure to floodplain soils and sediment may occur at the Oxbow Area.


HAZARD IDENTIFICATION


The purpose of the hazard identification section is to present a compilation of the available


sampling data for the hazardous substances present at the site, to identify data sets suitable for use


in a quantitative risk evaluation, and to identify contaminants of potential concern in floodplain


soils in the Oxbow Area. The Addendum is based on data collected in the June 2004 floodplain


soil sampling event. The Addendum also compares Oxbow Area floodplain soil risks to those


calculated for floodplain soils at the background area referred to as Greystone Mill Pond Area.


The data evaluation report (DER) indicates the analytical data collected at the Site have


undergone data validation procedures consistent with USEPA guidelines (Battelle, 2004). The


data validation activities determined that overall, the data that have been collected meet the data


quality objectives (DQOs) for the risk assessment activities. The available data were reviewed to
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identify those data that were representative of current and potential future site conditions and uses


and that are therefore suitable for evaluating current and potential future human health risks.


Chemicals of potential concern (CQPC) selection for floodplain surface soil.


Using the data collected for floodplain soil, chemicals were initially identified as COPCs for the


site and the reference/background areas. COPCs require further evaluation in the risk assessment


if the chemical concentrations are above risk-based screening concentrations.


Consistent with USEPA Region I guidance, COPCs were selected based on frequency of


detection and comparison of detected concentrations to risk-based screening criteria. USEPA


Region 9 residential soil Preliminary Remediation Goals (PRGs) were used in the selection of


COPCs for floodplain soil. In floodplain soil at the Oxbow Area, the identified COPCs for


floodplain soil include dioxins and furans, Aroclors 1254, seven pesticides, and eight


inorganics/metals (including copper, lead, and zinc). In floodplain soil at the upstream


background area (Greystone Mill Pond Area), COPCs include dioxin-like compounds


"*"" (hexachloroxanthene (HCX), dioxins and furans, and coplanar PCBs), Aroclors 1254 and 1268,


two pesticides, several polycyclic aromatic hydrocarbons (PAHs), and eleven inorganics/metals


(including copper and lead).


Overall, the number of COPCs for each medium are reasonably consistent between the


background area and the Oxbow Area. However, there were more COPCs at the background area


because the analyte list was longer at the background area than at the Oxbow Area.


TOXICITY ASSESSMENT


The purpose of the toxicity assessment is to characterize the relationship between the dose of


COPC administered or received and the incidence of adverse health effects in the exposed


population. From this quantitative dose-response relationship, toxicity values (e.g., slope factors


(SFs), reference dose (RfD) values, or reference concentrations (RfCs)) are derived that can be


used to estimate the likelihood of adverse effects as a function of human exposure to an agent.


These toxicity values are used in the risk characterization process to estimate the potential for


adverse effects occurring in humans at different exposure levels.
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The dose-response information may be divided into two major categories:


• toxicity information associated with threshold (non-carcinogenic) health effects.


• toxicity information concerning carcinogenicity, either from human epidemiologic data
or from laboratory studies.


All the chemicals selected as COPCs are evaluated for potential non-carcinogenic health effects.


In addition, any substance considered to be a known, probable, or possible human carcinogen is


also evaluated for its potential carcinogenic effects. The classification of a chemical as a


carcinogen does not preclude an evaluation of that same chemical for potential non-carcinogenic


health risks, as all potentially carcinogenic chemicals may also exert non-carcinogenic health


effects.


Toxicity values were obtained from USEPA recommended sources, including the USEPA's


Integrated Risk Information System (IRIS), USEPA Region III Risk-Based Concentration Table,


the USEPA Region 9 PRGs Table, and the USEPA's National Center for Environmental


Assessment publications, and various USEPA reports.


EXPOSURE ASSESSMENT


The objective of the exposure assessment is to estimate the type and magnitude of receptors'


exposures to COPCs at or migrating from the site. The exposure assessment is conducted to: 1)


characterize the populations of humans potentially exposed via direct contact with floodplain soil;


2) identify the mechanisms by which receptors may be exposed; and 3) identify the intake, or


dose, of COPCs that receptors may receive through the identified exposure pathways.


Identification of Potentially Exposed Human Populations


The potentially exposed human populations identified for evaluation in the Addendum include:


Passive Recreational Visitors who may or may not live in the immediate vicinity of the Site, but


who would visit the Oxbow Area for passive recreational activities. The Oxbow Area is in close


proximity to the Woonasquatucket River and to residential properties along the river in the area


of the CMRPSS. People who visit the Oxbow Area for hiking, bird-watching, picnicking, and


other passive recreational activities would most likely live in the general area of the


Woonasquatucket River. This Addendum focuses only on the potential exposures to floodplain
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soils in the Oxbow Area, since potential exposures to surface water and sediment in the river and


fish consumption have previously been evaluated in the BHHRA for the CMRPSS. The same


receptor has been evaluated at the background area as well to establish a baseline for calculation


of incremental risks.


Identification of Exposure Points


A single exposure point, identified as the entire Oxbow Area, has been identified for evaluation


of floodplain soil by the Passive Recreational Visitor. This exposure point is represented by the


seven samples (plus two duplicates) that were collected in the area. There is no indication that a


hot spot exists that would require a separate evaluation. In addition, a single upstream


background exposure point (Greystone Mill Pond Area) has also been identified an exposure


points for use in calculating incremental risks.


Exposure Scenarios and Routes of Exposure


The Passive Recreational Visitor is assumed to be exposed to floodplain soil via incidental


ingestion and dermal contact. It is assumed that Passive Recreational Visitors include young


children (ages 1 through 6), older children (ages 7 through 18), and adults (assumed ages 19


through 30).Exposures were evaluated based on two scenarios, the CT and reasonable maximum


exposure (RME) scenarios. The CT exposure is the typical or average exposure that would be


expected in a population. The RME is the highest exposure that is reasonably expected to occur


at a site. It is assumed that for the RME scenario the Passive Recreational Visitor is exposed to


soil 78 days per year and 39 days per year for the CT scenario. The RME values assume that a


receptor uses the Site for all of their outdoor activities (e.g., recreational play/exploration,


recreational angling, or subsistence angling). The CT parameters accommodate the assumption


that a more "typical" or "average" receptor would spend a portion of their outdoor time at the Site


(i.e., would access other, non-Site related areas for recreational purposes).


Exposure Point Concentrations


A single concentration is selected as representative of the actual concentration for each COPC in


a floodplain soil for a given exposure point. This value, called the exposure point concentration


(EPC), is used in the estimates of health risks at the site. An EPC is selected for every COPC


identified in the screening process described earlier. For both RME and CT, the 95% Upper


Concentration Limit (UCL) on the mean is typically used as the EPC. However, because there
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are less than ten samples at both the Site and the background area, the maximum concentration


was used to represent the RME EPC and the arithmetic mean was used to represent the CT EPC.


Identification of Exposure Models and Parameters


Chemical-specific intakes were calculated in a manner consistent with USEPA guidance for risk


assessment. Average daily doses (ADDs) of COPCs were calculated as the measure of exposure.


The ADDs are expressed as milligrams of contaminant per kilogram of bodyweight per day


(mg/kg/day). For non-cancer health effects calculations, the ADD was averaged over the


duration of exposure. For cancer risk calculations, the ADD was averaged over a 70-year lifetime


(a lifetime average daily dose or LADD). The following exposure parameters are included in the


dose calculations:


• Concentrations in floodplain soil (C)
• Consumption rate (IR)
• Exposure frequency (EF)
• Fraction ingested from contaminated source (FI)
• Exposure duration (ED)
• Body weight (BW)
• Averaging time (AT) - cancer and non-cancer
• Skin surface area exposed (SA)


Consistent with USEPA guidance (USEPA, 1989), exposures were assessed for both RME,


expressed as the highest estimate of exposure that is likely to occur and Central Tendency (CT)


exposure, which represents typical or average exposure conditions. The two scenarios are


assessed to place some boundaries on the estimates of exposure, since the exposures are not


actually measured and there is variability among people who might be present at the Site with


respect to frequency and duration of exposure, the contact rates and consumption rates, and the


locations where they are present now and in the future.


RISK CHARACTERIZATION


Using USEPA-approved toxicity values as well as RME and CT exposure assumptions, potential


risks associated with current and future exposure for the Passive Recreational Visitor were


evaluated based on exposure to floodplain soil within the Oxbow Area and the Greystone Mill


Pond Area (background area).
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Chemical-Specific Excess Lifetime Cancer Risk was calculated using the following equations:


Riski = CDIt x


where:
Riski = unitless probability of an individual developing cancer as the result of


exposure to a chemical i
CDIj = chronic daily intake of chemical i averaged over 70 years (mg/kg-day)
CSFj = USEPA cancer slope factor (CSF) for chemical i (mg/kg-day)"1


Pathway-Specific Incremental Lifetime Cancer Risk:


Riskr = 2 Riski


where:


RiskT = unitless probability of an individual developing cancer as the result of
multiple chemical exposures


Risk; = unitless cancer risk estimate for a single chemical associated with
floodplain soil exposure


The results from the carcinogenic risk assessment are compared to acceptable risk ranges


established by the USEPA. The USEPA's guidelines, established in the National Hazardous


Substances and Pollution Contingency Plan (NCP) identify acceptable exposure levels as those


concentration levels "that represent an excess upper bound lifetime cancer risk to an individual of


between 10"4 [one in ten thousand] and 10~6 [one in one million] using information on the


relationship between dose and response" (USEPA 1990). Where the cumulative RME site risk to


an individual exceeds the upper end of this range, action is generally warranted at a site. Where


the cumulative RME site risk to an individual is less than 10 ,̂ action is generally not warranted.


However, EPA may also decide that a lower level of risk is unacceptable and that action is


warranted, if there are extenuating circumstances, such as uncertainties in the risk assessment.


Following are the equations used to determine the Hazard Quotient (HQs) and His.
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The following equation is used to determine the HQ:


HQ. =


where:


HQi = HQ of chemical i
li = intake of chemical i averaged over the exposure period (mg/kg-day)
RfDi = RfD for chemical i corresponding to the same exposure duration as the


intake (mg/kg-day)


The following equation is used to determine the hazard index (HI):


HI = S HQ.


where:


HI = potential for noncarcinogenic effects from multiple chemical exposures
HQi = HQ for each chemical associated with floodplain soil exposure


An HI of less than 1 indicates that noncarcinogenic toxic effects are unlikely. An HI greater than


1 indicates a greater possibility of a noncarcinogenic toxic effect occurring. EPA typically


considers action if the HI is greater than one.


The incremental cancer and non-cancer risks (the difference between the risks at the Site and the


upstream background area, Greystone Mill Pond) have been identified for the Passive


Recreational Visitor at the Oxbow Area. The incremental risks (Site-related risks) have been


compared to the Superfund cancer risk range of 10"6 to 10"4 and to a non-cancer HI value of 1.


RISK SUMMARY


The cancer and non-cancer risk estimates have been developed for both RME and CT Passive


Recreational Visitor exposure scenarios. Table ES-1 and Table ES-2 present the risks calculated


for Passive Recreational Visitor at the Oxbow Area and the upstream background area, and also


present the incremental risks associated with the Oxbow Area. As shown in Table ES-1, for both


RME and CT scenarios for the Passive Recreational Visitor, among the age groups evaluated, the
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child age group has the highest non-cancer HI at both the background area and at the Oxbow


Area. The HI values are similar for the background area and the Oxbow Area. The risks


associated with the portion of Table ES-1 marked "Greystone [a]" are those associated with only


those analytical parameter groups that were analyzed at the Oxbow Area. This calculation


"normalizes" the background risk estimates so that a direct comparison can be made between the


background area and the Oxbow Area. In other words, risks associated with the same chemical


groups are evaluated for both areas. The HI does not have a single, dominant chemical


contributor. Ingestion of chromium, vanadium, manganese, arsenic, and Aroclor-1254 in


floodplain soil is responsible for the majority of the calculated HI.


As shown in Table ES-2, for both RME and CT scenarios for the Passive Recreational Visitor, the


calculated cancer risk for exposure to floodplain soil is greater at the Oxbow Area than at the


background area. Dioxin equivalents (toxic equivalent quotient (TEQ)) represent the largest


single chemical contributor (by a factor of more than 20) to RME and CT cancer risk for the


Passive Recreational Visitor's exposure to floodplain soil at the Oxbow Area. At the background


area, benzo(a)pyrene, arsenic, and dioxin TEQ are, in that order, the largest contributors to cancer


risk. The RME and CT incremental cancer risks for the Oxbow Area are 3 x 10"4 and 8 x 10~6


respectively.


Relationship Between Risk Estimates and the EPA Risk Range


As shown in Table ES-1, both RME and CT incremental non-cancer risks associated with


floodplain soil exposure at the Oxbow Area are well below the non-cancer HI benchmark of one


for the Passive Recreational Visitor. Also as shown in Table ES-2, the RME incremental cancer


risks associated with floodplain soil exposure at the Oxbow Area for the Passive Recreational


Visitor are higher than the upper end of the Superfund risk range. The CT incremental cancer


risk is within the Superfund risk range.


UNCERTAINTY ANALYSIS


The uncertainty analysis includes a discussion of major limitations of the analyses, any sources of


uncertainties, and, if possible, any indication as to whether these uncertainties and limitations


may have resulted in and over- or under-estimation of risk. The uncertainty section may also
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include unusual site conditions or extenuating circumstances that may be pertinent to risk


management decisions.


The values for receptor-specific exposure parameters such as soil contact rates and soil ingestion


rates have been identified in a conservative manner. Default USEPA residential values have been


applied to this passive recreational scenario. Values have been identified based on available


guidance and professional judgment. In risk assessment, when values are assigned in lieu of


actual measurements, there is some uncertainty in the values, and that uncertainty may have an


impact on the results of the risk assessment. In that context, the exposure estimates and


associated risk estimates in this assessment would likely be overestimated rather than


underestimated. Some factors that were not specifically addressed in the calculations could result


in lower risk estimates.


Non-cancer risk was not quantitatively evaluated for potential exposures to dioxins and furans.


There is not currently a published USEPA oral RfD available for 2,3,7,8-TCDD, any other dioxin


or furan congener. USEPA has concluded that the current average dioxin exposure to the human


population is greater than the RfDs that would be calculated based on available data. USEPA,


therefore, concluded that RfD values would not be informative for safety assessment (USEPA,


2000). Non-cancer effects such as effects on reproduction and development, suppression of the


immune system, and chloracne (USEPA, 2000) have been associated with these compounds in


animal studies and it is likely that similar effects might occur with human exposure. Therefore,


the non-cancer risk associated with potential exposure to dioxins and furans are understated in


this Addendum.


Overall, the risk characterization provides conservative estimates of non-cancer and cancer risks


consistent with USEPA risk assessment guidance (USEPA, 1989).


MAJOR FINDINGS


The major findings of the Addendum include the following:


• RME incremental cancer risks associated with floodplain soil exposure at the Oxbow
Area for the Passive Recreational Visitor are higher than the upper end of the Superfund
risk range. Dioxin TEQ is the largest single contributor to the incremental cancer risk.
The CT incremental cancer risk is within the Superfund risk range.
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• The RME and CT incremental (above background) non-cancer HI associated with
floodplain soil exposure at the Oxbow Area are well below the non-cancer HI benchmark
of one for the Passive Recreational Visitor.


NEXT STEPS


The Remedial Investigation (RI) has recently been completed and the Feasibility Study (FS) will


soon be completed. The RI determined and summarized the sources, nature and extent of


contamination at the Site, characterized the fate and transport of contaminants, and evaluated


potential human health and ecological risks resulting from exposure to Site-related contaminants.


The FS will evaluate risk management strategies and alternatives for remediating contamination


that is found to pose an unacceptable risk to human health or the environment. The FS will also


evaluate the long-term effectiveness of the short-term removal actions and determine whether


additional action is required to affect a permanent remedy.


In support of the FS, PRGs for the floodplain exposure pathway at the Oxbow Area may be


estimated for Chemicals of Concern or COCs (those chemicals that are associated with an excess


lifetime cancer risk greater than one-in-one-million and/or a non-cancer HQ greater than one in


any medium).


Development of the PRGs may be discussed in further detail in a separate document. The


calculated risks for the reference area and background area obviously will be a consideration in


the derivation of PRGs and the selection of remedial objectives.


The results of the RI and FS will be used to formulate a Proposed Plan for the Site. The Proposed


Plan will recommend remedial actions that will result in overall protection of human health and


the environment, fulfill Superfund requirements, be acceptable to stakeholders, and satisfy


USEPA remedial guidelines.
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Figure ES-2. Oxbow Area Surface Sediment Sample Locations


(Samples from boring locations LPX-SD-4401, LPX-SD-4402 and LPX-SD-4403 do not appear to be within the channel, however, sediment samples from these
locations were collected by wading into the channel as far as possible (waist deep). Sample location coordinates are accurate to 4-6m, although the presence of
heavy vegetation may have impacted the accuracy of coordinate readings.)
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Table ES-1


Summary of Non-Cancer Risks


Addendum To Baseline Human Health Risk Assessment: Oxbow Area
Centredale Manor Restoration Project Superfund Site


North Providence, Rhode Island


Non-Carcinogenic Risk Floodplaln
CT


Soil
RME


Passive Recreational Visitor
Current & Future Greystone


Child
Older Child
Adult


Greystone [a]
Child
Older Child
Adult


Oxbow Area
Child
Older Child
Adult


0.2
0.03
0.02


0.2
0.03
0.02


0.1
0.03
0.01


1
0.2
0.1


1
0.2
0.1


1
0.3
0.1


Incremental
CT


Hazard Index
RME


—
-
—


—
—
—


0
0
0


—
-
-


—
—
—


0.003
0.06


0.007


CT = Central Tendency
RME = Reasonable Maximum Exposure


[a] Greystone area hazard index for Pesticides, Metals, and Dioxin only. Calculated for use with Oxbow Area to calculate incremental hazard index.


Incremental Receptor Risk = Difference in risk between the exposure point and the background exposure point.
- = Incremental risk is not calculated for background on reference areas.
BOLDED incremental risk are above the Superfund Noncancer Hazard Index benchmark of 1. Prepared by: KJC


Checked by: MJM
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Table ES-2
Summary of Cancer Risks


Addendum To Baseline Human Health Risk Assessment: Oxbow Area
Centredale Manor Restoration Project Superfund Site


North Providence, Rhode Island


Carcinogenic Risk Floodplain Soil
CT RME


Passive Recreational Visitor
Current & Future Greystone


Greystone [a]


Oxbow Area


2E-06 4E-05


7E-07 2E-05


9E-06 3E-04


Incremental Receptor Risk
CT RME


8E-06 3E-04


CT = Central Tendency
RME = Reasonable Maximum Exposure


[a] Greystone area risks for Pesticides, Metals, and Dioxin only. Calculated for use with Oxbow Area to calculate incremental risk.


Incremental Receptor Risk = Difference in risk between the exposure point and the background exposure point.
— = Incremental risk is not calculated for background on reference areas.
BOLDED incremental risk are above the high end of the Superfund Cancer Risk Range (1E-04 to 1E-06).


Prepared by: KJC
Checked by: MJM
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Centredale Manor Restoration Project Superfund Site - Addendum To BHHRA: Oxbow Area August 2006
MACTEC Engineering and Consulting, Inc. Project Number 51226.27D


1.0 INTRODUCTION


The U.S. Environmental Protection Agency (USEPA) Region I and U.S. Army Corps of


Engineers (USAGE), New England District are preparing an Addendum to the Baseline Human


Health Risk Assessment (BHHRA) and a Baseline Ecological Risk Assessment (BERA) for the


Oxbow Area at the Centredale Manor Restoration Project Superfund Site (CMRPSS) located in


North Providence, Rhode Island (hereafter referred to as "the Site"). A site location map is


provided as Figure 1. An aerial photograph of the Oxbow Area and the surrounding areas is


provided as Figure 2.


1.1 BACKGROUND AND INVESTIGATION HISTORY


There had not been previous environmental investigations of the Oxbow Area as part of the


CMRPSS Investigation. In June 2004 an investigation of floodplain soils and sediments was


conducted as described in Section 1.3.1. The data collected during that investigation are the focus


of this Addendum.


The Addendum analyzes potential adverse human health effects for both current and likely future


conditions caused by hazardous substance releases from the site in the absence of any actions to


control or mitigate these releases (i.e., under an assumption of no action). Current and potential


future exposure to floodplain soils and sediment may occur at the Oxbow Area.


1.2 ORGANIZATION OF REPORT


This report is divided into seven sections: an introduction is provided in Section 1.0; a hazard


identification is presented in Section 2.0; exposure assessment including receptor identification,


development of exposure profiles and exposure point concentrations (EPCs) are presented in


Section 3.0; the toxicity assessment is presented in Section 4.0, the risk characterization is


contained in Section 5.0, the uncertainty analysis is discussed in Section 6.0, and the Conclusions


and Recommendations are presented in Section 7.0, and the development of Preliminary


Remediation Goals is discussed in Section 8.0. Appendix A addresses sample selection


considerations for the risk assessment. The toxicity assessment supporting information is


presented in Appendix B.
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The table numbering in this report is consistent with the numbering of Tables in the USEPA's


Risk Assessment Guidance for Superfund (RAGS): Volume I - Human Health Evaluation Manual


(Part D, Standardized Planning, Reporting and Review of Superfund Risk Assessments) Final


(USEPA, 200Ic). That guidance includes standardized tables (with a specific numbering scheme)


for reporting risk assessment activities. For each group of tables (such as the Table 2s that


present the selection of chemicals of potential concern (COPC)), the tables are numbered


consecutively.


1.3 DESCRIPTION OF SITE


The main area of the CMRPSS, consisting of approximately 9.04 acres, is located in North


Providence, Rhode Island, just south of Route 44 on the eastern bank of the Woonasquatucket


River. The main area of the Site is known as 2072 and 2074 Smith Street where currently there


are two apartment complexes and two capped areas. The remaining portions of the CMRPSS


consist of reaches, man-made ponds, and wetlands associated with the Woonasquatucket River.


One of those portions of the CMRPSS is the forested wetland floodplain area to the southwest of


Allendale Dam, referred to as the Oxbow Area. The Oxbow Area is an undeveloped parcel, the


majority of which is located within the 100-year floodplain. Allendale Pond sediments are a


reservoir of contamination from the source area and disturbance of those sediments may release


sediment associated contaminants into the water column and into downstream areas, including the


Oxbow Area. The abandoned channel previously received flow at its western end and flowed


eastward to the Woonasquatucket River. The abandoned channel now is relatively stagnant


except during rainfall events and the amount of water present in the channel is seasonal, with


little or no water present during the summer months. Figure 2 shows the abandoned channel


which is the surface water feature running from west to east.


Floodplain sediment (treated as surficial soils for the purposes of this Addendum) sampling and


analysis at the Site have detected elevated (above typical background) levels of dioxin


(particularly 2,3,7,8-TCDD), some pesticides and polychlorinated biphenyls (PCBs) (primarily


Aroclor-1254), selected metals (Battelle, 2004a).
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ĉ"" 1.3.1 Site Investigations and Actions


In June 2004 floodplain samples (combination of floodplain soils and sediment) were collected


from the forested wetland referred to as the Oxbow Area which is located southwest of Allendale


Dam to investigate the nature and extent of the CMRPSS contamination in that area. Sampling


targeted low-lying areas and excluded areas of artificial fill or gravel. Three surface (0-0.5 feet)


sediment samples (LPX-SD-4401, LPX-SD-4402, and LPX-SD-4403) were collected within the


abandoned channel within the Oxbow Area. Two surficial (0 to 0.5 feet) wetland soil samples


(LPX-SD-4404 and LPX-SD-4405) were collected north of the channel and two surficial (0 to 0.5


feet) wetland soil samples (LPX-SD-4406 and LPX-SD-4407) were collected south of the


abandoned channel. These sample locations are shown in Figure 4-25 of the RI Report and which


has been reproduced here as Figure 2.


The surface soil/sediment samples collected during the field sampling program were analyzed for


chemical, physical, and biological parameters by laboratories at several organizations, including:


/""* PARAMETERS LABORATORY
>»•'• • Dioxin/Furan Pace Analytical Services, Inc., Minneapolis, MN


• PCB Aroclor and Chlorinated Pesticides Battelle, Duxbury, MA
• Metals Battelle, Sequim, WA
• Total organic Carbon Applied Marine Sciences, Inc.


Available data indicate that flooding of the Woonasquatucket River may have deposited


CMRPSS-related contaminants in and on the surficial soils and sediment in the Oxbow Area.


Recreational visitors to the Site could contact these floodplain soils and sediment during passive


recreational activities within the Oxbow Area.


1.4 EXPOSURE AREAS


The low-lying forested wetland referred to as the Oxbow Area is identified as the single exposure


area for recreational visitors to the site. Although three of the samples were collected from


beneath standing water in the abandoned channel, it appears that there is not standing water in the


abandoned channel year-round. Therefore, the three sediment samples have been treated as soil


samples for the purposes of this Addendum. Since exposure to soils is generally a higher level of


exposure than for sediments beneath standing water, this choice to treat these three samples as


soil is a conservative (health-protective) choice.
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The contamination and risk levels have been compared to the contamination and risk levels at an


upstream background location identified as the Greystone Mill Pond area. The background


location was identified based on the following criteria and considerations: the background


location is not impacted by the Superfund Site under study or any other Superfund Site; the


background location has the same basic physical and habitat characteristics as the study area; and


the location should reflect any upstream impacts that may be affecting the study area. In this


case, the background area includes the area of the Woonasquatucket River upstream of the site,


from Route 44 north, to and including Greystone Mill Pond. There were no identified migration


pathways linking site contaminants to that area. Greystone Mill Pond is likely affected by the


discharge of the Smithfield Wastewater Treatment Plant and the impacts of that wastewater


treatment plant likely extend into at least some portion of the site. In the Addendum, Greystone


Mill Pond is considered the most appropriate comparison location for the purposes of determining


site-related incremental risk because Greystone is a riverine environment directly upstream of the


study area. Differences between the background area and the Site would generally be expected to


be associated with Site-related activities.


Four floodplain soil samples were collected from the background area. Those samples are


identified as RWR-FP-5001 through RWR-FP-5004. A field duplicate of RWR-FP-5003 was


also collected. Those samples were analyzed for dioxins and furans, pesticides and PCBs, semi-


volatile organic compounds (SVOCs), and metals. Several compounds were detected in all of the


background flood plain soil samples, including Aroclor-1254, Aroclor-1268, technical chlordane,


dieldrin, 4,4-DDD, 4,4-DDD, 4,4-DDT and alpha chlordane. The 2,3,7,8-TCDD congener was


detected in only one of the four background flood plain soil samples, at a concentration of 0.0567


ug/kg.


The reference area, Assapumpset Pond and Brook was selected for characterization during the


investigation of CMRPSS because the Pond and Brook are tributaries to Lyman Mill Pond. The


pond and brook are upstream of the lower portion of the Site (Lyman Mill, Manton, and Dyerville


Ponds). The Woonasquatucket River flows north to south and Assapumpset Brook flows west to


east into Lyman Mill Pond Reach. The pond and brook carry considerable flow from an area of


open space upgradient and west of the site. The reference area was characterized in order to


assess possible sources of contamination to Lyman Mill Pond and downstream areas in the event
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cN"IP' that Lyman Mill Pond and downstream areas contaminant characteristics that differed from those


of Allendale Pond, which is located adjacent to and immediately downstream of the source area.


The site investigation and the BHHRA did not identify any likely input of contaminants from


Assapumpset Pond to the Site. Therefore, it was not necessary to evaluate Lyman Mill Pond in


the context of potential inputs from Assapumpset Pond and Brook, hi addition, no floodplain


soils were sampled as part of the characterization of the Assapumpset Pond and Brook Reference


Area. Therefore, this Addendum does not include any comparison of risks for the Oxbow Area


and Assapumpset Pond and Brook. The incremental risks for the Site have been identified as the


difference between Oxbow Area risks and the risks at the background area (Greystone Mill Pond


Area).


In this Addendum, the term "exposure point" has been used to identify locations or areas of


exposure. The exposure points correspond to the exposure areas (EAs) identified above as


follows:


C


c


• The Oxbow forested wetland is referred to as the Oxbow Area exposure point;
• The upstream background area is referred to as the Greystone Mill Pond Area exposure


point.


1.5 CURRENT AND REASONABLY FORESEEABLE USES OF THE SITE


The Oxbow Area is an undeveloped, forested wetland. There are no buildings or other


constructed features other than some earthen dikes located near the eastern end of the abandoned


channel, in close proximity to the Woonasquatucket River. Most of the Oxbow Area is within the


100-year flood plain of the river. Currently, local residents and visitors to the area may enter the


Oxbow Area and walk along a riverside earthen trail. There is some evidence that adolescents or


young adults have at some time been present in the area, since a weather-worn wooden tree-house


was observed within the area. There is no evidence that hunting is an activity in the Oxbow Area.


It is possible that as the CMRPSS and the Woonasquatucket River are restored, the Oxbow Area


might become a more attractive area for passive recreation (hiking, bird-watching, picnicking,


etc.). Therefore, potential future land use is identified as passive recreation.


1.6 CONCEPTUAL SITE MODEL


The conceptual site model (CSM) identifies potential source areas from which chemicals may


have been released, the migration pathways through which oil and/or hazardous materials (OHM)


may have been transported and/or translocated to other environmental media, and where possible
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exposure may occur. The CSM provides a framework for understanding sources of OHM,


migration pathways, identification of potential receptors, and development of exposure profiles.


The CSM for the Oxbow Area is presented here.


1.6.1 Source Area


Releases of hazardous substances from former industrial operations have occurred at the


CMRPSS. The source area consists of two parcels located at 2072 and 2074 Smith Street (Lots


200 & 250) that cover approximately 9 acres (see Figure 2). Evidence suggests that operations at


the former chemical company and drum reconditioning facility resulted in waste disposal onto


surface soil and beneath the ground surface. Wastes have also been released directly into the


Woonasquatucket River, which runs along the western side of the source area (Terra Tech NUS


Inc., 2000). Dioxins and furans have been detected in soils and sediments as well as in fish tissue


collected in 1996 from the Woonasquatucket River. Much of the impacted soils have been


stabilized or capped. Other contaminants detected in Site media include PCBs, volatile organic


compounds (VOCs), polycyclic aromatic hydrocarbons (PAHs), hexachloroxanthene (HCX),


phthalates, and metals. The sediments of the Woonasquatucket River immediately adjacent to the


source area have been stabilized with a covering and rip-rap. Allendale Pond sediments are a


reservoir of contamination from the source area and disturbance of those sediments may release


sediment associated contaminants into the water column and into downstream areas.


1.6.2 Migration of OHM


The forested wetland soils of the Oxbow Area are subject to frequent flooding of the


Woonasquatucket River. During flood events, suspended sediments from Allendale Pond and


even from upstream areas of the Woonasquatucket River are carried with the flood waters that


flow over the Allendale Dam into the Oxbow Area where some portion of the suspended


sediments is deposited on the ground surface. With the partial breaching of Allendale Dam in


1991 and the more recent breach in 2001, contaminants have migrated downriver, presumably to


some extent into the Oxbow Area, and to Lyman Mill Pond.


1.63 Potential Human Receptors


Currently, local residents and visitors to the area may enter the Oxbow Area and walk along a


riverside earthen trail. As previously discussed, there is some evidence that adolescents or young


adults have at some time been present in the area, since a weather-worn wooden tree-house was
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observed within the area. There is no evidence that hunting is an activity in the Oxbow Area and


according to the North Providence Police Department, hunting is prohibited in North Providence.


Therefore, hunters have not been identified as potential receptors. It is possible that as the


CMRPSS and the Woonasquatucket River are restored, the Oxbow Area might become a more


attractive area for passive recreation (hiking, bird-watching, picnicking, etc.). Therefore,


potential future land use is identified as passive recreation.


Visiting recreational anglers and residents living along the river who engage in angling would be


expected to primarily be present at the river's edge (along the western shore of the river) rather


than throughout the forested wetland of the Oxbow Area. The western shore of the river is easily


accessible along the Oxbow Area, and there are footpaths that follow the edge of the river in that


area.


• Table 1.1 indicates which receptors and exposure pathways are evaluated for this Oxbow
Area Addendum. Other receptors (Visiting Recreational Angler and Resident Living
Along the River) and exposure pathways associated with the Woonasquatucket River and
surrounding area have previously been evaluated in the Interim Final BHHRA for the
CMRPSS (MACTEC, 2005) and are therefore not re-evaluated here.


Consistent with USEPA objectives, the following pathways are evaluated for the Addendum as


summarized in Table 1.2:


1) Potential exposure to COPC via flood plain soil contact. Passive Recreational Visitors
(from the surrounding neighborhoods or from other areas) are evaluated in the
Addendum, focusing on three age groups that include the child (ages 1 through 6), the
older child (ages 7 through 18), and the adult (ages 19 through 30) that might come into
contact (ingestion and dermal contact) with floodplain soil in the Oxbow Area.


1.6.4 Summary of Data


Table 2.1 presents a statistical summary of the analytical data collected for the wetland soils from


the Oxbow Area and evaluated in this assessment. This table presents a summary of the Toxicity


Equivalency Quotient (TEQ) for dioxins and furans. Table A-l presents all of the data for the


seven samples and the field duplicate. This table presents all of the dioxin and furan congener


and homolog group data as well as the TEQ. All seven soil samples were analyzed for dioxins


and furans, four of the samples and a duplicate (LPX-SD-4401, LPX-SD-4402, LPX-SD-4404,


LPX-SD-4407, and duplicate of LPX-SD-4401) were analyzed for metals, and three of the


samples (LPX-SD-4402, LPX-SD^404, LPX-SD-4407 and a duplicate of LPX-SD-4402) were


analyzed for pesticides and PCBs. The dioxin congener 2,3,7,8-TCDD was detected in all seven
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samples and a duplicate. Dioxins and furans congeners and homolog groups are well represented


in the soil sample data (not limited to a single congener or homolog group). The 2,3,7,8-


substituted congeners with the highest concentrations are typically the 1,2,3,4,6,7,8-HpCDD and


2,3,7,8-TCDD and the total octachlorinated dibenzo-p-dioxin (OCDD) concentration is generally


in the same order of magnitude as the 1,2,3,4,6,7,8-HpCDD and 2,3,7,8-TCDD concentrations.


The 2,3,7,8-TCDD congener is by far the largest contributor to the TEQ for all samples except


one. The 2,3,7,8-TCDD congener accounts for between 98.31% and 99.51% of the total TEQ for


six of the seven samples (and a duplicate). For sample LPX-SD-4404, however, the 2,3,7,8-


TCDD congener accounts for only 3.52% of the total TEQ, and the actual concentration of


2,3,7,8-TCDD (0.0000122 milligrams per kilogram (mg/kg)) is substantially lower than in the


other samples (range of 0.0004 mg/kg to 0.004 mg/kg. Sample LPX-SD-4404 has the lowest


TEQ among the seven samples that were collected (excluding the duplicate). It appears the


location of LPX-SD^t404 may have been impacted by flood-related deposition to a lesser extent


than the other sample locations.


Among the Aroclors, Aroclor-1254 was detected in 4 of 5 samples with a range of detected


concentrations from 0.637 mg/kg to 3.583 mg/kg and Aroclor-1268 was detected in one of four


samples with the detected concentration of 0.103 mg/kg. No other Aroclors were detected. The


pesticide and PCB analysis for Sample LPX-SD-4402 was conducted on both a wet sample (very


high moisture content) and on a freeze-dried portion of the sample (reduced moisture content).


For the wet sample, because of the high moisture content, the results for most of the analytes


were rejected during data validation. Results for Aroclor-1254, 4,4,-DDD, 4,4-DDE, endosulfan


II, and dieldrin in the wet sample were not rejected. The results of the freeze-dried samples were


not rejected in data validation. Therefore, all of the pesticide and PCB analytical results for the


"freeze dried" preparation of sample LPX-SD-4402 have been used in the risk assessment. The


analytical results for Aroclor-1254, 4,4,-DDD, 4,4-DDE, and dieldrin in the freeze-dried samples


are higher than the corresponding results from the wet sample. Therefore the choice of the


freeze-dried samples is a conservative (health protective) decision. For example, for Aroclor-


1254, using the freeze-dried result, the maximum concentration among the soil samples is 3.583


mg/kg. If the wet result were used, the maximum detected concentration among the soil samples


would be 0.637 mg/kg. For sample SD-4407, the risk assessment utilizes pesticide/PCB data


from the freeze-dried sample because only those data were reported (results for the wet


preparation were not reported).
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4,4,-DDD (0.00193 mg/kg to 0.02658 mg/kg), 4,4-DDE (0.00129 mg/kg to 0.04236 mg/kg), and


gamma chlordane (0.00208 to 0.00694 mg/kg) were detected in all four samples analyzed.


Several other pesticides were detected at lower frequency. Seventeen inorganics and metals were


detected in at least three of the four soil samples. Of note, lead concentrations in soil samples


ranged from 44.4 mg/kg to 1,835 mg/kg. However, the lead concentrations were not consistent


(174 mg/kg at LPX-SD-4401, 453 mg/kg in the duplicate of LPX-SD-4401, 44.4 mg/kg at LPX-


SD4402, and 1,835 at LPX-SD-4404). Among the soil samples, sample LPX-SD-4404 had the


highest concentration of thirteen of the seventeen inorganics and metals reported. Concentrations


of copper, lead, silver and zinc in sample LPX-SD-4404 seem particularly high relative to the


other samples collected. Interestingly, this sample had the lowest 2,3,7,8-TCDD and TEQ


concentrations.


The 2004 Oxbow Area investigation results are consistent with the results of historical


investigations, the reported releases at the CMRPSS, and the nature of contamination in the


sediments of the Woonasquatucket River as well as with the information in the more recent


investigation reports from 2003 and 2004: Task 22H Chemistry Data Report, YR2002 Tree


Swallow Study, Centredale Manor Restoration Project Superfund Site, North Providence, Rhode


Island (Battelle, 2003a); Data Summary Report, Interim Data Collection, Remedial Investigation


and Feasibility Study, Centredale Manor Restoration Project Superfund Site, North Providence,


Rhode Island (Battelle, 2003b); Task RI-8, Petroleum Hydrocarbon Assessment of Centredale


Sediment Cores, Centredale Manor Restoration Project Superfund Site, North Providence, Rhode


Island (Battelle, 2003c); and Task 221 Chemistry Data Report, YR2003 Tree Swallow Study,


Centredale Manor Restoration Project Superfund Site, North Providence, Rhode Island (Battelle,


2004).


Summaries of analytical data for floodplain soils in the Oxbow Area and in the background area


(Greystone Mill Pond Area) are presented in Tables 2.1 and 2.2 respectively, which document the


selection of COPCs. The upstream background area (Greystone Mill Pond) Greystone Mill Pond


is upstream of the Site on the Woonasquatucket River (an upstream location). Soil samples were


collected just north of the source area (north of Route 44). These sample locations are considered


to be part of the upstream (Greystone Mill Pond) data set. The selection of COPCs for the risk
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assessment is based on all of the available environmental data that are representative of current


and future conditions.


One of the analytical parameters shown in Tables 2.1 and 2.2 is the TEQ for dioxins and furans.


The TEQs are media-specific concentrations that are normalized to the toxicity of the 2,3,7,8-


TCDD congener, generally considered to be the most toxic of the dioxin furan compounds. The


TEQs are calculated by multiplying the medium-specific concentration of each congener or


congener group by a Toxicity Equivalence Factor (TEF) and summing those products. The TEF


is a measure of the toxicity of a particular congener or congener group relative to toxicity of


2,3,7,8-TCDD. In simple terms, the dioxins/furans TEQ indicates the concentration of 2,3,7,8-


TCDD that would have the same toxicity as the mixture of dioxins and furans being evaluated.


2,3,7,8-Tetrachlorodibenzo-p-dioxin


tl


2,3,7,8-Tetrachlorodibenzofuran


Biphenyl is a dual-ring structure comprised of two six-carbon benzene rings joined by a single


carbon-carbon bond. Up to ten chlorine atoms can be substituted for hydrogen atoms in the


biphenyl molecule. Each of the carbon atoms in the benzene rings is assigned a location number


between 1 and 6. The carbon atoms assigned the location 1 are bonded to each other and are not


available for chlorine substitution. Each unique chemical compound within the PCB category is


referred to a congener. Therefore, the biphenyl molecule containing two chlorine atoms (each


located at the "4" position of one of the benzene rings), would be a PCB congener referred to as
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4,4'-Dichlorobiphenyl. A total of 209 PCB congeners have been identified. A biphenyl with one


chlorine atom is referred to as a monochlorobiphenyl and a biphenyl with ten chlorine atom is


referred to as a decachlorobiphenyl. Homologs are subcategories of PCB congeners having equal


numbers of chlorine atoms. For example, there are 12 PCB congeners that have two chlorine


atoms. These 12 congeners are included in the dichlorobiphenyl homolog.


Cl


,
Cl


S.S'.M'.S.S'-Hexachlorobiphenyl


Commercially produced PCB mixtures were sold under many names. However, the most


common naming convention for commercial PCB mixtures was reference to the Aroclor series.


Aroclors are mixtures of various chlorinated biphenyls. The last two digits in the Aroclor


identifier indicates the percentage of the mixture represented by chlorine. Aroclor-1242 is a


mixture of chlorobiphenyls with a chlorine content of 42%. Aroclor-1254 is a mixture of


chlorobiphenyls with a chlorine content of approximately 54%. Typically, the higher the chlorine


content, the greater the abundance of the heavier chlorinated biphenyls (such as


pentachlorobiphenyls and hexabiphenyls).


During investigations of the CMRPSS, analysis of PCBs has been completed by two different


analytical approaches. The first, and most frequently applied approach (for the large majority of


samples) at the Site is the analysis for Aroclors via Method 8082. In this analysis, the following


analytical parameters are typically reported: Aroclor-1016; Aroclor-1221; Aroclor-1232;


Aroclor-1242; Aroclor-1248; Aroclor-1254; Aroclor-1260; and Aroclor-1268. The second


approach, identification and quantification of individual PCB congeners, was used less


frequently, with only a few representative samples per area, at the Site. The identification of


individual PCB congeners was accomplished by a modified Method 1668A. Although each of


the 209 PCB congeners has a unique chemical name (such as 4,4'-Dichlorobiphenyl), a shorthand


means of identifying the individual congeners has been developed. Each of the congeners has


been assigned a unique number from 1 to 209 (Ballschmiter, 1992). The numbering scheme
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assigns lower numbers to lower chlorine content congeners and higher numbers to higher chlorine


content congeners. As an example, the PCB congener 3,4',5-trichlorobiphenyl is also referred to


as PCB-39.


A total of 68 of the PCB congeners, based on their chemical structure, have been identified as


"dioxin-like" or co-planar PCB congeners. These co-planar PCB congeners have been assigned


2,3,7,8-TCDD TEFs in a manner similar to the dioxin and furan congeners (Van den Berg et. al.


1998). A TEQ for all co-planar PCBs has been calculated for each floodplain soil sample that has


been analyzed for PCB congeners. PCB congener analysis was conducted for only 1 floodplain


soil sample in Greystone Mill Pond (RWR-FP-5004) and no PCB congener analysis was


conducted for floodplain soil samples in the Oxbow Area. The TEFs used in the development of


TEQs in this risk assessment are the mammalian TEFs for dioxins, furans, and dioxin-like


(coplanar) PCBs as published in Van den Berg et al., 1998.


Dioxin/furan 2,3,7,8-TCDD equivalent concentrations in floodplain soil in the Oxbow Area are


substantially higher than in floodplain soil in the Greystone Mill Pond background area. The


arithmetic mean TEQs are 0.0018 mg/kg and 0.000055 mg/kg. The Oxbow Area average


floodplain soil TEQ is approximately 32.7 times the corresponding background area floodplain


soil TEQ. The average Aroclor-1254 floodplain soil concentration at the Oxbow Area is 1.4


mg/kg compared to 0.51998 mg/kg in the background area. This slight difference in means


between the two areas is driven primarily by the maximum detected concentration of 3.5833


mg/kg in the Oxbow Area. Average concentrations of arsenic in floodplain soil are very similar


between the Oxbow Area (average of 5.4 mg/kg with a maximum of 12.8 mg/kg) and the


background area (average of 7.72 mg/kg and maximum of 12.2 mg/kg). In general, it appears


that pesticide concentrations in floodplain soils at the Oxbow Area are consistent with


background conditions.


In summary, dioxins and furans (particularly 2,3,7,8-TCDD appear to be the primary chemical


parameters that are detected in environmental media with frequency of detection and


concentrations that are indicative of Site-related impacts. Table 3.1.RME indicates that


floodplain soil concentrations of only 2,3,7,8-TCDD are dramatically higher in the Oxbow Area


floodplain soil than in the floodplain soil from upstream background area Greystone Mill Pond.
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2.0 HAZARD IDENTIFICATION


The objectives of this section are to present an orderly compilation of the available sampling data


on the hazardous substances present at the site, to identify data sets suitable for use in a


quantitative risk evaluation, and to identify contaminants of potential concern upon which the


quantitative assessment of risk will be based. Summaries of the sampling data have been


generated using Risk Assessment Guidance for Superfund (RAGS) Part D standard Table 2s, for


each constituent detected in biota, sediment, surface water, and floodplain and bank soils. Table


2s include the minimum and maximum concentrations (including locations of the latter),


minimum and maximum data qualifiers, units, frequency of detection, range of detection limits,


concentration used for screening, screening toxicity value, potential regulatory criteria (i.e., Food


and Drug Administration (FDA) levels, state standards), whether a contaminant is chosen as a


COPC, and the rationale for that choice.


When choosing COPCs, USEPA guidance was followed (USEPA, 1989). Consistent with EPA's


Guidance for Comparing Background and Chemical Concentrations in Soil for CERCLA Sites,


September 2002, EPA Region I recommends a baseline risk assessment approach that retains all


constituents that exceed risk-based screening concentrations as COPCs for further human health


risk evaluation. Per this guidance, background chemical concentrations were not utilized in the


selection of COPCs. All chemicals detected during sampling efforts, not just site-related


chemicals or those that bioaccumulate, have been considered in the selection of COPCs for the


human health evaluation. This will result in a total estimate of risk (including risks associated


with background conditions) to the receptors potentially exposed to floodplain soils. Background


risks are characterized in this Addendum and the incremental risks above background are


identified as part of the risk characterization (Section 5.0).


Chemicals that are infrequently detected may be artifacts in the data due to sampling, analytical,


or other problems, and may not be related to site operations or disposal practices. Based on


RAGS Part A (USEPA, 1989), a chemical is considered for elimination from the quantitative risk


assessment if: 1) it is detected infrequently in one or perhaps two environmental media, 2) it is


not detected in any other sampled media or at high concentrations, and 3) there is no reason to


believe that the chemical may be present. In addition, chemicals that are considered essential
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human nutrients (i.e., copper, iron, magnesium, calcium, potassium, and sodium) will not be ****'


considered in the quantitative risk assessment.


2.1 SELECTION OF CHEMICALS OF POTENTIAL CONCERN (COPCs)


This section identifies the chemicals present at the Site and provides rationale for inclusion of


analytes as COPCs.


2.1.1 COPC Selection Methods


COPCs are chemicals for which data of sufficient quality are available, and which may pose more


than a de minimus health risk. The procedure used to select COPCs for the Addendum is


summarized as follows, and is consistent with USEPA Region I (USEPA, 1999) methodology:


1) Comparison to Available Criteria


• Selected as a COPC in floodplain soils if the maximum detected concentration exceeds
the USEPA Region DC Preliminary Remediation Goals (PRGs) for residential soils
(USEPA, 2004).


The soil PRGs developed by Region DC are protective for direct contact (ingestion and dermal *^\


contact) exposures, as well as for inhalation of particulate and volatile constituents that may be


released to air. The PRGs are derived for a IxlO"6 cancer risk level or a non-cancer hazard


quotient (HQ) of 1. Per USEPA Region I guidance (USEPA, 1995), the PRGs based on


noncarcinogenic effects have been adjusted to represent a HQ of 0.1 for the purposes of COPC


selection. This adjustment of the risk based concentrations (RBCs) and PRGs per the guidance is


applied to account for the possible cumulative impacts of having several chemicals that might


have similar mechanisms of toxic action.


The use of residential PRGs for selection of COPCs in floodplain soils ensures that analytes


present at concentrations that could potentially pose more than a de minimus risk for residential


land use exposures are identified. The use of these PRGs for selection of COPCs in floodplain


soils represents a conservative approach, since potential exposures to these media will not occur


at the frequency or intensity that would be associated with residential land use.


2) Essential Nutrients:


• Eliminated as COPCs because they are considered essential human nutrients. The
following inorganic analytes are considered essential human nutrients: calcium, '**%
copper, magnesium, iron, potassium, and sodium.
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3) Chemicals for which risk-based concentrations were not available were retained as COPCs.


• The results of the COPC selection for floodplain soil at the Oxbow Area and the
background area (Greystone Mill Pond Area) are summarized in Tables 2.1 and 2.2.
The following notes are used to denote the reasons for selection or exclusion of
analytes as COPCs:


A: The concentration used for COPC screening (the maximum detected
concentration) is greater than the risk-based concentration; the analyte is
therefore selected as a COPC.


S: The concentration used for COPC screening (the maximum detected
concentration) is less than the risk-based concentration; the analyte is therefore
not selected as a COPC.


E: The analyte is an essential nutrient, and is therefore not selected as a
COPC.


Chemicals for which risk-based concentrations were not available were retained as COPCs.


2.1.2 COPC Selection Results


COPCs have been selected for the Oxbow Area floodplain soil and for the background area


floodplain soil (Tables 2.1 and 2.2). In general, dioxins and furans, pesticides, Aroclors, and


some metals were retained as COPCs in floodplain soil from the Oxbow Area. For the


background area (Greystone Mill Pond Area), HCX, coplanar PCBs, and PAH compounds were


also retained as COPCs in floodplain soil. Those additional parameters were not included in the


analyte list for the Oxbow Area floodplain soil samples.


Table 2.1 presents the selection of COPCs for floodplain soil collected from the Oxbow Area.


COPCs include dioxins and furans, Aroclors 1254, seven pesticides, and eight inorganics/metals


(including copper, lead, and zinc).


Table 2.2 presents the selection of COPCs for floodplain soil collected from upstream of the


source area and just north of Route 44 (Greystone Mill Pond Area). COPCs include dioxin-like


compounds (HCX, dioxins and furans, and coplanar PCBs), Aroclors 1254 and 1268, two


pesticides, several PAHs, and eleven inorganics/metals (including copper and lead).
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Overall, the number of COPCs for each medium are reasonably consistent between the


background area and the Oxbow Area. However, there were more COPCs at the background area


because the analyte list was longer at the background area than at the Oxbow Area. As discussed


in Section 5.1 (Summary of Calculation of Receptor Risks), calculations were also completed to


compare risks between the Site and the background area using similar lists of COPCs (reduced


list for the background area) for the two areas.
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3.0 EXPOSURE ASSESSMENT


As defined by the USEPA (USEPA, 1989a), exposure to a chemical is the contact of that


chemical with the outer boundary of the body (i.e., skin and openings such as mouth, nostrils, or


punctures and lesions). An exposure assessment is the quantitative or qualitative evaluation of


that contact. It describes the intensity, frequency, and duration of contact, as well as the rates at


which the chemical crosses the boundary (chemical intake or uptake rates), the route by which it


crosses the boundary, and the resulting amount of chemical that actually crosses the boundary (a


dose) and the amount absorbed (internal dose).


The objective of the exposure assessment is to estimate the type and magnitude of exposures to


COPCs at or migrating from the site. The exposure assessment is conducted to: 1) characterize


the populations of humans potentially exposed via consumption of biota from the


Woonasquatucket River and direct contact with surface water, sediment and bank soil at and adjacent


to the river; 2) identify the mechanisms by which receptors may be exposed; and 3) identify the


intake, or dose, of COPCs that receptors may receive through the identified exposure pathways.


The exposure assessment includes the following components:


• Characterization of the exposure setting (including current and future land use);
• Identification of exposure pathways (including receptor identification and exposure


scenarios, and exposure points);
• Identification of EPCs;
• Quantification of exposures; and
• A summary of exposures by receptor and exposure point.


Present and future potential exposures to site contaminants include direct contact with floodplain


soil. Narrative descriptions and summary tables of exposure scenarios are provided in this


section. The exposure scenarios for current and future potential scenarios are summarized in


RAGS Part D Table 4s.


3.1 CHARACTERIZATION OF EXPOSURE SETTING


The exposure setting has previously been described in Section 1.4.
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3.2 IDENTIFICATION OF EXPOSURE PATHWAYS, POTENTIAL RECEPTORS, AND
EXPOSURE POINTS


This subsection describes the receptors and activities, exposure pathways, exposure parameters


and exposure points for the Passive Recreational Visitor.


This step involves the identification of all relevant exposure pathways through which specific


populations may be exposed (current and future) to contaminants at the site. An exposure


pathway consists of four necessary elements: 1) a source or mechanism of chemical release; 2) a


transport or retention medium; 3) a point of human contact; and 4) a route of exposure at the point


of contact (USEPA, 1989a). As discussed in the text below and in Table 1.2 the Passive


Recreational Visitor is the receptor population evaluated in this Addendum. The Passive


Recreational Visitor is distinguished here from what might be referred to as an Active


Recreational Visitor. The distinction is in the nature and intensity of the expected activities that


might result in soil exposure. The Passive Recreational activities might include walking, bird


watching, and exploring, while Active Recreational activities might include playing baseball,


playing in a "tot lot", and other activities with a higher potential for high intensity soil contact.


Exposures were evaluated based on two scenarios, the central tendency (CT) and Reasonable


Maximum Exposure (RME) scenarios. The CT exposure is the typical or average exposure that


would be expected in a population. The RME is the highest exposure that is reasonably expected


to occur at a site. The CT and RME scenarios are characterized by coupling the contaminant


concentrations with conservative exposure parameters developed for each exposure scenario. The


CT and RME scenarios are summarized in RAGS Part D Table 4s and are discussed in sections


3.2.1 and 3.2.2 below, and results are described in the text. Exposure parameters are obtained


from USEPA guidance (USEPA, 1997a) and other USEPA-approved sources. In general, RME


parameters represent 95th percentile values and CT parameters represent mean values.


3.2.1 Receptor Exposure Scenarios for Floodplain Soil


Using the information summarized in Table 1.2, receptor exposure scenarios were compiled. The


following paragraphs discuss the receptor exposure scenarios.


Exposure parameters for the RME were selected from USEPA guidance documents (USEPA,


1994; 1997; 2001) and were based on professional judgment considering the site-specific
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exposure conditions. This subsection describes the exposure scenarios and RME exposure


parameters in detail. Exposure parameters for the CT were based on the RME values, with the


following modifications:


• CT values for incidental ingestion of soil were identified as one-half the RME values,
based on USEPA Region I guidance (USEPA, 1994) which recommends using one-half
the RME value as the CT value for incidental soil ingestion.


• CT values for soil dermal adherence were the recommended CT parameters from USEPA
RAGS Part E guidance (USEPA, 2001b).


• The RME values assume that a receptor uses the Site for all of their outdoor activities
(e.g., recreational play/exploration, recreational angling, or subsistence angling). The CT
parameters accommodate the assumption that a more "typical" or "average" receptor
would spend only a portion (roughly 50%) of their outdoor time at the Site (i.e., would
access other, non-Site related areas for recreational purposes).


Passive Recreational Visitor


In the previous BHHRA for the CMRPSS, an exposure profile was identified for residents living


along the river. A resident who lives at the Centredale Manor Apartments, Brook Village


Apartments, or a private residence at one of the residential lots along the eastern shore of the


Woonasquatucket River may visit water bodies at the Site for recreational angling, recreational


walking, exploring the banks of the river and ponds, and wading and swimming. It is assumed


that area residents include young children (ages 1 through 6), older children (ages 7 through 18),


and adults (assumed ages 19 through 30). Potential exposures to surface water and aquatic


(submerged) sediment by incidental ingestion and dermal contact may occur during angling,


wading, or swimming (no swimming in Assapumpset Brook) at Greystone Mill Pond area and


Assapumpset Brook and Pond, Allendale Pond, Lyman Mill Pond, Manton Reach, and Dyerville


Reach. In addition, possible exposures to bank surface soils at Greystone Mill Pond area,


Allendale Pond and Lyman Mill Pond by incidental ingestion and dermal contact may occur


when area residents access the water bodies for recreational angling, swimming and wading, or


when walking or exploring the edges of the ponds. This exposure profile appears to be an


appropriate starting point for evaluating a potential passive recreational visitor for the Oxbow


Area. The Oxbow Area is in close proximity to the Woonasquatucket River and to residential


properties along the river in the area of the CMRPSS. People who visit the Oxbow Area for


hiking, bird-watching, picnicking, and other passive recreational activities would most likely live


in the general area of the Woonasquatucket River. This Addendum focuses only on the potential


exposures to floodplain soils in the Oxbow Area, since potential exposures to surface water and
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sediment in the river and fish consumption have previously been evaluated in the BHHRA for the


CMRPSS.


Cancer and non-cancer risk estimates are calculated separately for floodplain soils at the Oxbow


Area. These risks will be used in a floodplain soil-specific evaluation in the future. The risks


associated with the Oxbow Area floodplain soils have not been combined with the previously


calculated risks associated with potential exposures associated with fish consumption and contact


with surface water and sediment in the river.


The RME and CT exposure parameters for floodplain soil are presented in Tables 4.1.RME and


4.1.CT.


Exposure Duration. For the RME scenario, it is assumed that a Passive Recreational Visitor is


raised at and remains at the same residence over a 30-year period (USEPA, 1994) in the general


area of the river and the Oxbow Area. The 30-year duration is segregated into three age periods:


young-child (ages 1 through 6) for 6 years; older child (ages 7 through 18) for 12 years; and adult


(ages 19 through 30) for 12 years. The CT exposure duration values are based on the


recommended CT parameters for exposure duration published in USEPA RAGS Part E of 9


years. The 9-year exposure duration value was segregated as follows: young child (2 years);


older child (3 years); and adult (4 years).


Exposure Frequency. It is assumed that a Passive Recreational Visitor visits the water bodies,


banks of the water bodies, or the Oxbow Area for walking/exploring/bird watching May through


October. The Oxbow Area is immediately adjacent to the river and therefore, the western bank of


the river is included in the Oxbow Area. The exposure frequency associated with these various


activities is broken down as follows:


Activity


Walking/Exploring banks and
Oxbow Area


RME Frequency / Period


2x/week: May, Sept, Oct
4x/week: June - Aug


RME Total No. Days per
Year


Young Child


78


Older Child /
Adult


78
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Activity


Walking/Exploring banks and
Oxbow Area


CT Frequency / Period


Ix/week: May, Sept, Oct
2x/week: June-Aug


CT Total No. Days per Year
Young Child


39


Older Child /
Adult


39


The exposure frequency during the summer months assumes that walking/exploring/bird


watching within the Oxbow Area (including the river bank) assumes a total of four visits to the


water bodies occur each week. It is assumed that potential exposures to floodplain soil occur


each day that access to the Oxbow Area occurs (78 days per year).


Body Weight. Body weight values for young children and adults are based on values


recommended in USEPA guidance (USEPA, 1994). Body weight values for older children are


based on the average of 50th percentile body weights for males ages 7 through 18 (USEPA, 1997).


Incidental Ingestion Rate and Fraction Ingested. The incidental ingestion rates for floodplain


surface soil are the default ingestion rate values for soil recommended in USEPA (1994)


guidance; the ingestion rate for adults is applied to older children who are less likely than young


children to place soil-covered hands in the mouth. The fraction ingested parameter for bank


surface soil is 100%. The assumed soil ingestion rates (typically applied to residential scenarios)


are considered conservative assumptions for a passive recreational scenario. The dermal surface


area and adherence factor values for bank surface soil are based on the RAGS Part E (USEPA,


200Ic) default values for residential exposures to soil.


3.2.2 Exposure Points


A single exposure point, identified as the entire Oxbow Area, has been identified for evaluation


of floodplain soil by the Passive Recreational Visitor. This exposure point is represented by the


seven samples (plus two duplicates) that were collected in the area. There is no indication that a


hot spot exists that would require a separate evaluation. In addition, a single upstream


background exposure point (Greystone Mill Pond Area) has also been identified as an exposure


point for use in calculating incremental risks.


Exposure Point Concentrations


A single concentration is selected as representative of the actual concentration for each COPC in


a floodplain soil for a given exposure point. This value, called the EPC, is used in the estimates
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of health risks at the site. An EPC is selected for every COPC identified in the screening process


described earlier.


For both RME and CT, the 95% Upper Confidence Limit (UCL) on the mean is typically used as


the EPC. There are two exceptions to this rule. In the case where the 95% UCL is greater than


the maximum detected concentration; and/or if there are fewer than 10 samples in a data set (the


UCL is not calculated). When there are fewer than 10 samples in a data set, estimation of a UCL


may have a high degree of uncertainty. For these two situations, the maximum detected


concentration should be used as the RME EPC and the arithmetic average concentration should


be used for the CT EPC. For floodplain soil at the Oxbow Area and at the background area, there


are fewer than ten samples available to characterize potential exposures. At the Oxbow Area,


seven samples (plus duplicates) were collected and analyzed for dioxins and furans, and four


samples were analyzed for metals and pesticides/PCBs. At the background area, four samples


were analyzed for dioxins and furans, inorganics and metals, SVOCs, and pesticides and PCBs.


One of the background soil samples was analyzed for PCB congeners. Because there were fewer


than 10 samples at the Oxbow Area and at the background location, the RME EPC has been '**\


identified as the maximum detected concentration for each COPC and for the CT EPQ the ****


arithmetic mean concentration of the samples has been identified. All of the data for the Oxbow


Area and the background area are shown in Tables A-l and A-2 respectively in Appendix A.


Table 3.1.RME and Tables 3.1.CT document the calculation and identification of RME and CT


EPCs for floodplain soil. Each table contains all of the EPCs for both the Oxbow Area and the


background area.


3.3 QUANTIFICATION OF EXPOSURES


The next step is to calculate COPC intakes via direct contact with floodplain soil for the Passive


Recreational Visitor. Population-related variables have been selected that describe the


characteristics associated with individual receptors in that population.


3.3.1.1 Estimation of Chemical-Specific Intakes


The chemical-specific intake, or the average daily dose (ADD), is the amount of COPC absorbed


into the body. When appropriate, it is the product of the average daily exposure and an ^^
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absorption factor (ABS). Chemical-specific intakes were calculated in a manner consistent with


USEPA guidance for risk assessment (USEPA, 1989a; 2001a).


A Lifetime Average Daily Dose (LADD) is calculated in order to estimate carcinogenic risk. The


Averaging Time (AT) over which the total intake of COPC is averaged is 70 years for


carcinogenic effects (USEPA, 1989a).


For noncarcinogenic effects, depending on the duration of the exposure period, an Average Daily


Dose, Chronic (ADDC) for long-term exposure (seven years or longer) or Average Daily Dose,


Subchronic (ADDS) for exposure periods from a month up to seven years may be calculated.


Soil Direct Contact Exposures


The ADD received by a receptor via direct contact with soil (ADDsoii) is the sum of the ADDs for


exposure via the routes of dermal contact with the contaminated soil and ingestion of the


contaminated soil. Thus,


ADDsoii = ADDdermal + ADDingestion


Dermal Contact. The ADD due to dermal contact with COPC-contaminated soil (ADDdemiai
absorption) may be calculated:


_ DAevent * SA* EF * ED
AL)L) dermal absorption D T/r/ # A T


lj rr AL


and:
DAevent = [COPC]soil * AF * ABS * C


Where:
dermal absorption = Average daily dose of COPC received through dermal contact


with soil during the period of exposure (dimensions:
mass/mass * time, typical units: mg/kg*day)


DAevent = Dose of COPC absorbed during each exposure event
(dimensions: mg/cm2)


[COPC]Soii = EPC of COPC in the soil at the exposure point during the period
of exposure (dimensions: mg/kg)


SA = Skin surface area in contact with the soil on days exposed
(dimensions: cm2/day)


AF = Mass of soil adhered to the unit surface area of skin exposed
(dimensions: mg/cm2)


ABS = Absorption Factor; represents the fraction of COPC that may be
absorbed through the skin from soil (unitless)
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EF = Exposure Frequency: the number of exposure events during the
exposure period divided by the number of days in the exposure
period (dimensions: days/year)


ED = Exposure Duration: the period of time over which exposure may
occur (dimension: years)


BW = Body Weight of the receptor of concern during the exposure
duration dimension: kg)


AT = Averaging Time (dimension: days)
C = Appropriate units conversion factor(s)


Ingestion. The ADD due to the incidental ingestion of COPC contaminated soil (ADDjngestj0n)
may be calculated:


[COPC] *IR*EF*ED*C
= J sotl


tation BW*AT


Where:
ADDingestion = Average daily dose of COPC received through the ingestion of


soil during the period of exposure (dimensions:
mass/massxtime, typical units: mg/kgxday)


[COPC]soil = . EPC of the COPC in soil (dimensions: mass/mass, typical units:
mg/kg)


IR = Daily soil ingestion rate on days exposed during the exposure
period (dimensions: mass/time, typical units: mg/day)


EF = Number of exposure events during the exposure period divided
by the number of days in the exposure period (dimensions:
events/time, typical units: days/year)


ED = Duration of the exposure period (dimensions: time, typical units:
years)


C = Appropriate units conversion factor(s)
BW = Body weight of the receptor of concern during the averaging


period (dimensions: mass, typical units: kg)
AT = Averaging Time (dimension: time, typical units: days)


The daily chemical intakes have been calculated separately for non-cancer and cancer endpoints


using the EPCs presented in Table 3.1.RME and Table 3.1.CT, the exposure parameters and


intake equations shown in Table 4.1.RME and Tables 4.1.CT. The floodplain soil daily intakes


for the Passive Recreational Visitor, all age-groups, are calculated in Tables 7.1.RME through


7.3.RME and Tables 7.1.CT through 7.3.CT for RME and CT exposures respectively for the


Oxbow Area. The daily intakes for the background area (Greystone Mill Pond Area) floodplain


soil for the Passive Recreational Visitor, all age-groups, are calculated in Tables 7.4.RME


through 7.6.RME and Tables 7.4.CT through 7.6.CT for RME and CT scenarios respectively.
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Each of those tables shows all daily intake calculations for floodplain soils for a receptor


group/age-group/exposure point combination.
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4.0 TOXICITY ASSESSMENT


4.1 TOXICITY ASSESSMENT


The purpose of the toxicity assessment is to characterize the relationship between the dose of


COPC administered or received and the incidence of adverse health effects in the exposed


population. From this quantitative dose-response relationship, toxicity values (e.g., slope factors


(SFs), reference dose (RfD) values, or reference concentrations (RfCs)) are derived that can be


used to estimate the likelihood of adverse effects as a function of human exposure to an agent.


These toxicity values are used in the risk characterization process to estimate the potential for


adverse effects occurring in humans at different exposure levels.


The dose-response relationship(s) for each chemical that has been selected as a COPC is


presented in this section. The dose-response information may be divided into two major


categories:


• Toxicity information associated with threshold (non-carcinogenic) health effects.


• Toxicity information concerning carcinogenicity, either from human epidemiologic data
or from laboratory studies.


All the chemicals selected as COPCs are evaluated for potential non-carcinogenic health effects.


In addition, any substance considered to be a known, probable, or possible human carcinogen is


also evaluated for its potential carcinogenic effects. The classification of a chemical as a


carcinogen does not preclude an evaluation of that same chemical for potential non-carcinogenic


health risks, as all potentially carcinogenic chemicals may also exert non-carcinogenic health


effects.


4.1.1 Dose-Response Assessment for Carcinogenic Effects


It has generally been assumed that carcinogenic effects are non-threshold effects (IRIS, 2003).


This means that any dose, no matter how small, is assumed to pose a finite probability of


generating a response. Thus, no dose of a carcinogen is thought to be risk-free. For carcinogenic


effects, USEPA uses a two-part evaluation in which the substance is first assigned a weight-of-


evidence classification, and then a SF or unit risk (UR) is calculated to reflect the carcinogenic


potency.
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The weight-of-evidence evaluation involves determining the likelihood that the agent is a human


carcinogen. USEPA has developed a system for characterizing the overall weight of evidence for


a chemical's carcinogenicity based on the availability of animal, human, and other supportive


data (USEPA, 1989a). The weight-of-evidence classification rates the likelihood that an agent is


a human carcinogen. It qualitatively affects the interpretation of potential health risks. Three


major factors are considered in characterizing the overall weight-of-evidence for carcinogenicity:


(1) the quality of evidence from human studies, (2) the quality of evidence from animal studies,


and (3) other supportive information, such as mutagenicity data and structure-activity data.


USEPA's final classification of the overall weight-of-evidence has the following five categories:


Group A - Human Carcinogen. This category indicates there is sufficient evidence from


epidemiological studies to support a causal association between an agent and human cancer.


Group B - Probable Human Carcinogen. This category generally indicates there is at least limited


evidence from epidemiologic studies of carcinogenicity to humans (Group Bl) or that, in the


absence of data on humans, there is sufficient evidence of carcinogenicity in animals (Group B2).


Group C - Possible Human Carcinogen. This category indicates that there is limited evidence of


carcinogenicity in animals in the absence of data on humans.


Group D - Not Classified. This category indicates that the evidence for carcinogenicity in


animals is inadequate.


Group E - No Evidence of Carcinogenicity to Humans. This category indicates that there is


evidence of noncarcinogenicity in at least two adequate animal tests in different species or in both


epidemiologic and animal studies.


USEPA's revised guidelines for cancer risk assessment (USEPA, 2005) have been adopted as
agency policy for cancer risk assessment. These guidelines contain a revised classification
system for carcinogenic effects with the following classifications.


• Carcinogenic to humans
• Likely to be carcinogenic to humans
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• Suggestive evidence of carcinogenicity, but not sufficient to assess human carcinogenic
potential


• Data inadequate for an assessment of human carcinogenic potential
• Not likely to be carcinogenic in humans


In IRIS, the weight of evidence classification for a given chemical may reflect either of the two
classification schemes identified above.


The ability of a chemical to increase the incidence of cancer in a target population is described by


one of two values: the carcinogenic SF or the UR. CSFs or URs are typically calculated for


chemicals in Groups A, Bl, and B2. Cancer dose-response values for chemicals in Group C are


calculated on a case-by-case basis.


For some chemicals, human epidemiologic data is the basis of an estimate of the carcinogenic


potency, although the most common basis of these values is an animal study. The SF is given in


units of (mg/kg/day)"1 and is based upon the concept of a LADD. Oral SFs are used to estimate


the risks associated with exposure to carcinogens via ingestion. No SFs are available for the


dermal route of exposure, but are instead calculated from oral SFs using the methodology ^m


described in Section 4.1.3. -™,-


The dose-response data used in this Addendum for carcinogenic effects, including SF and UR


values, are presented in Table 6.1.


4.1.2 Dose-Response Assessment for Noncarcinogenic Effects


In contrast to carcinogens, noncarcinogens are believed to have threshold exposure levels below


which adverse effects are not expected. USEPA has derived standards and guidelines based on


acceptable levels of exposure for such compounds. Noncarcinogenic effects of concern on which


many of the standards and guidelines are based include liver toxicity, reproductive effects,


neurotoxicity, teratogenicity, and other chronic toxicities. Various criteria have been developed


from experiments that can be used to estimate the dose-response relationship of noncarcinogens.


Some of the same uncertainties involved in deriving cancer risk estimates (namely, selection of


an appropriate data set and extrapolation of high-dose animal data to low-dose human exposure)


are also involved in deriving noncarcinogenic dose-response criteria. Dose-response values used


most often to evaluate noncarcinogenic effects are RfDs.
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The RfD, expressed in units of mg/kg/day, is defined as an estimate (with uncertainty spanning


perhaps an order of magnitude or greater) of a daily exposure level for the human population,


including sensitive subpopulations, that is likely to be without an appreciable risk of deleterious


effects during a lifetime (USEPA, 1989). When available, the RfD is the dose-response criterion


most appropriate for quantitatively estimating noncarcinogenic effects. The RfD is derived from


the following equation:


RfD (mg/kg/day) = NOAEL or LOAEL
UF and/or MF


The No Observable Adverse Effect Level (NOAEL) represents the dose of a chemical at which


there are no statistically or biologically significant differences in the frequency of an adverse


effect between the exposed population and its appropriate control. The Lowest Observable


Adverse Effect Level (LOAEL) represents the lowest dose at which a statistically significant


difference in the frequency of an effect is noted. Both the NOAEL and the LOAEL are reported


in terms of mg/kg/day. An uncertainty factor (UF) of ten per type of uncertainty (e.g.,


extrapolation from animal sensitivity to human sensitivity, relationship between lowest adverse


effect level and no adverse effect level) is used to account for interspecies and interspecies


differences, severity of the adverse effect, whether the dose was an NOAEL or an LOAEL, and


the adequacy of the data. The magnitude of the UF will therefore vary from chemical to


chemical, ranging from 10 to 10,000. A modifying factor (MF), ranging from less than 1 to 10


may also be added to reflect qualitative uncertainties not explicitly addressed in the UFs. The


toxicity endpoint upon which the RfD is derived and the UF and/or MF used in the calculation are


presented in the dose-response tables. No RfDs are available for the dermal route of exposure but


are instead calculated from oral RfDs using the methodology described below (USEPA, 200 Ib).


The use of chronic RfDs to evaluate the potential for adverse health effects resulting from


substantially less-than-lifetime exposures may be overly protective. Subchronic reference doses


(RfDss) have been developed for many chemicals to evaluate the potential noncarcinogenic


effects of limited duration exposures. RfDss are similar to chronic RfDs; the distinction is the


length of exposure duration. When available, RfDss/RfCss are used in this risk assessment to


evaluate noncarcinogenic effects to a construction worker. When RfDss are unavailable, chronic


RfDs are used to evaluate noncarcinogenic effects for these receptors.
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^The dose-response data for noncarcinogenic effects (RfDs) and their critical toxic effects are "~~*1^


presented in Table 5.1, for both chronic and subchronic effects.


4.1.3 Dermal Dose-Response Values


CSFs and non-cancer RfDs were developed to evaluate risk associated with the dermal contact


exposure route. In accordance with USEPA guidance (USEPA, 200la), dermal dose-response


values are calculated from oral dose-response values using an oral absorption factor. The oral


absorption factor represents the amount of substance that is absorbed from the gastrointestinal


tract following oral administration of a substance. The absorbed dose represents the amount of


substance that is potentially available for biological interaction. It is this dose-response


relationship that the toxicity of a dermally absorbed substance is evaluated. Thus, for potentially


carcinogenic substances, the dermal dose-response value is calculated as follows:


SFd = SForal/Oral ABS


The dermal dose-response value for evaluating non-carcinogenic effects is calculated as follows:


o
RfDd = RJDoraix Oral ABS


The Oral ABS is the fraction of contaminant absorbed in the gastrointestinal tract (dimensionless)


in the critical toxicity study. Chemical-specific Oral ABS values are published by USEPA


(USEPA, 2001b). In accordance with USEPA guidance (USEPA, 2001b), oral dose-response


values are only adjusted using an Oral ABS value if the COPC has an oral ABS value less than


50%. Otherwise, the oral dose-response value is used as the dermal dose-response value. Dermal


SFs and RfDs are presented in Tables 6.1 and 5.1 respectively.


4.1.4 Sources of Dose-Response Values


The following hierarchy of sources for dose-response values has been utilized in identifying dose-


response values for this Addendum.


Tier 1- IRIS (http://www.epa.gov/iris/). In accordance with USEPA guidance, the main source of


dose-response values is the USEPA Integrated Risk Information System (IRIS), which is a


database established by USEPA containing all validated data on many toxic substances found at ^


P:\W9-GVT\COE-NAE\Battelle\Centredale\OX BOW\AddendumToBHHRA081006 doc 4-5







Centredale Manor Restoration Project Superfund Site - Addendum To BHHRA: Oxbow Area August 2006
MACTECEngineering and Consulting, Inc. Project Number 51226.27D


hazardous waste Sites. This database was used to identify the SFs and RfDs applied in this risk


assessment (USEPA, 2006).


Tier 2- NCEA 's peer reviewed toxicity values (PRTVs). NCEA's PRTVs are developed by the


Superfund Technical Support Center (STSC) for the EPA Superfund program. STSC's


reassessment of HEAST toxicity values, as well as development of PRTVs in response to


Regional or Headquarters Superfund program requests, are consistent with Agency practices on


toxicity value development, use the most recent scientific literature, and are supported by both


internal and external peer review, providing a high level of confidence in the use of these values


in the Superfund Program. USEPA Region I has provided PRTVs and associated documentation


prepared by the STSC for aluminum, copper, 2-methylnapthalene, and 4-nitrophenol (USEPA,


2003b).


Tier 3 - Other toxicity values


Cal EPA's toxicity values. Cal EPA develops toxicity values for both cancer and
non-cancer effects. Cal EPA toxicity values are obtained on the Cal EPA website at
http://www.oehha.ca.gOV/risk/chemicalDB//index.asp.


ATSDR's MRLs address non-cancer effects only, and are available on the ATSDR
website at http://www.atsdr.cdc.gov/mrls.html.


Toxicity values remaining in current versions of HEAST (1997a).


In this Addendum, the majority of dose-response values used are published in IRIS. For some


Site-related COPCs required dose-response data are only available as NCEA provisional values


or from CAL-EPA. These dose-response values were used in this Addendum in order to provide


a more complete evaluation of potential risks.


Uncertainties related to the absence of dose-response data, particularly for COPCs for which the


exposure pathway, which represents the only pathway or most significant exposure pathway, has


no toxicity criterion, will be discussed in the risk assessment uncertainty analysis.


Evaluation of Dioxin-Like Compounds in Site Media


Due to the limited toxicological data available for many individual dioxin, furan, coplanar PCB


congeners, and HCX, and to simplify the risk assessment process, a methodology has been


developed that quantifies the toxicities of various dioxin, furan, and coplanar PCB congeners


relative to the toxicity of 2,3,7,8-TCDD (Van den Berg et al., 1998). TCDD is widely accepted to
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~\
be the most toxicological significant chemical among these groups of chemicals, all of whose "—^


toxicological properties are assumed to be regulated by their individual abilities to bind to the


cytosolic Ah receptor (AhR).


Based on the potency of 2,3,7,8-TCDD, and the greater amount of research that has been devoted


to 2,3,7,8-TCDD, a CSF has only been developed for this congener. Other dioxin, furan, and co-


planar PCB compounds exert toxicity through the same mechanism of action as 2,3,7,8-TCDD,


but the threshold effects levels for the other compounds are directly related to their affinity to


interact with the AhR. Therefore, dioxin, furan, and co-planar PCB compounds (dioxin-like


compounds) are evaluated using the dose-response data for 2,3,7,8-TCDD, but the concentrations


are weighted according to their potency relative to the 2,3,7,8-TCDD using TEFs.


The procedure for weighting the concentrations of dioxin-like compounds is documented in


Appendix B. In summary, since 2,3,7,8-TCDD has the greatest affinity for the AhR, it is


arbitrarily assigned a TEF of 1. Other congeners are assigned a TCDD TEF relative to 2,3,7,8-


TCDD based on experimental evidence concerning their relative binding potential to the AhR. >—lV
i|


The potency of the congener is then estimated by multiplying the measured media concentration *****


by the TEF for the particular congener to yield a TEQ. Finally, a TEQ for the entire sample can


be determined by summing the calculated TEQs for each AhR binding congener; the resulting


concentration is a measure of the potency of the entire mixture represented in terms of 2,3,7,8-


TCDD, and is expressed as a TCDD-equivalent concentration. This methodology assumes that


the combined effects of the different congeners are dose or concentration additive, and this has


been generally supported by results of many studies. This approach fails to consider the


toxicological significance of effects that are not mediated by the Ah receptor (e.g., neurotoxicity


and various hormonal effects). However, current consensus is that the TEF approach is the best


methodology for assessing the impacts associated with exposure to dioxin-like compounds (Van


den Berg et al., 1998).


The CSF for 2,3,7,8-TCDD of 1.5E+05 per mg/kg/day (USEPA, 1997) is used to evaluate the


potential risks associated with dioxin-like compounds. Specifically, this CSF is applied to the


calculated intakes for the dioxin-TEQ (sum of TEQs for individual dioxin and furan compounds)


and the co-planar PCB TEQ (sum of TEQs for individual co-planar PCB congeners). The TEFs ,***


for dioxin-like PCBs, polychlorinated dibenzodioxins (PCDDs) and polychlorinated •,„•''
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dibenzofurans (PCDFs) identified for mammals (Van den Berg et. al. 1998) are applied to the fish


tissue, surface water, and sediment EPCs for each of the congeners to identify a toxic equivalence


concentration (TEQ). The TEQ are used in conjunction with the oral CSF for 2,3,7,8-TCDD


(available in HEAST, USEPA 1997) to estimate cancer risk for those compounds. The


dioxin/furan TEQ has been kept distinct from the co-planar PCB TEQ for purposes of risk


calculations.


The dioxin-like PCB congeners evaluated in this manner include congeners 105, 114, 118, 123,


156, 157, 167, 189, 81, 77, 126, and 169. I should be noted that PCB congener analysis was not


conducted for Oxbow Area floodplain soil. The remainder of the reported PCB congeners are not


evaluated in a quantitative manner. Rather, they are evaluated, by inclusion, with the Aroclor-


1254 or Aroclor-1260 using the High Risk and Persistence, Upper Bound CSF for PCBs.


Aroclor-1254 and Aroclor-1260 EPCs have not been adjusted (reduced) to account for the twelve


co-planar PCB congeners that are evaluated using the dioxin TEF approach. Therefore, there is


an overestimation of cancer risk associated with these co-planar PCB congeners. The RfDs


(Aroclor 1254) obtained from the IRIS database is used to evaluate non-cancer risks associated


with Aroclors.


The compound HCX has been identified as a dioxin-like compound and it was identified at the


background area. However, HCX analysis was not conducted for the Oxbow Area floodplain


soils. Therefore, HCX risk has not been evaluated for the Oxbow Area.


DIOXIN REASSESSMENT


EPA has reviewed available toxicity studies on 2,3,7,8-TCDD and other dioxin-like compounds.


A preliminary draft document, Exposure and Human Health Reassessment of 2,3,7,8-


Tetrachlorodibenzo-p-Dioxin (TCDD) and Related Compounds, (EPA, 2000) presents EPA's


scientific reassessment of the health risks resulting from exposure to these compounds. This draft


document has been reviewed by the public and the USEPA's Science Advisory Board (SAB) in


its publication, Dioxin Reassessment - An SAB Review of the Office of Research and


Development's Reassessment of Dioxin, (EPA-SAB, 2001). At this time, the dioxin reassessment


document and its contents remain in draft status. The draft reassessment document draws some


important conclusions and makes recommendations concerning health risk assessment for dioxins


and furans.
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Cancer Effects


In its review of available toxicity studies on 2,3,7,8-TCDD and other dioxin-like compounds


(EPA 2000), USEPA recommended a revised CSF of 1E+06 (mg/kg-d)'1 to estimate upper-bound


cancer risk for background intakes and incremental intakes above background. This estimate


compares well with the published estimates of cancer slope and risk from epidemiological studies


by Becher et al., 1998 and Steenland et al., 2001 on the Hamburg and NOISH cohorts. Use of the


recommended CSF (EPA 2000) would result in an approximately 7-fold increase in the cancer


risk estimates based on the current upper-bound SF (1.56 E+05) associated with 2,3,7,8-TCDD


and other dioxin-like compounds.


The epidemiological literature suggests an association with increases in all cancers combined, in


respiratory tumors, and possibly in soft tissue sarcoma. EPA found that a weight-of-evidence


evaluation suggests that mixtures of 2,3,7,8-TCDD and other dioxin-like PCDDs, PCDFs, and


PCBs are strong cancer promoters and weak direct or indirect tumor initiators.


Based on the most sensitive cancer responses in animal and human studies, EPA estimated CSFs


ranging from approximately 1E+06 to 9E+06 (mg/kg-d)"1. EPA estimated an upper-bound CSF


of 1E+06 (mg/kg-d)"1 based on human data from a meta-analysis of three occupational cohorts,


and an upper bound CSF of 1.4E+06 (mg/kg-d)"1 based on animal data. Other analyses of these


data have recently been published (Starr, 2001, 99-1301 and Crump, 2003, 99-1300). The shape


of the low-dose exposure response relationship could not be determined from available data.


Therefore, EPA used a linear dose extrapolation model to derive upper-bound CSF estimates.


Non-cancer Effects


EPA (2000) evaluated the "margin-of-exposure" (MOE), for several toxicology studies on non-


cancer effects (DeVito et al., 1995; Gray et al., 1997; Mabley et al., 1992a,b,c; Murray et al.,


1979; Narashimhan et al., 1994; Rier et al., 1993; Schantz et al., 1992; Schrenk et al., 1994;


Sewall and Lucier, 1995; Smialowicz et al., 1994; Van Birgelen et al., 1995; Vecchi et al., 1983


Vogel et al., 1997; Walker et al., 1999). MOE is defined here as the ratio of the effect level in the


comparison species to the current background human body burden. The effect level in the


comparison species pertains to the body burden in laboratory species that results in some low


level effect, such as a LOAEL, or the ED01 (the effective dose at which 1% of the tested
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population shows the effect in question). For the most sensitive endpoints identified, MOEs were


found to range from, for example, less than one for enzyme induction in mice and rats, less than


four for developmental effects and to four for endometriosis in nonhuman primates. In other


words, the body burden in the laboratory species that showed a particular effect was only four


times (and less) higher than the current body burden in humans. In evaluating MOEs,


consideration should be given to uncertainties in distinguishing between adaptive biochemical


changes and adverse effects, both on an individual level and as these changes impact whole


populations. Children's non-cancer risks from dioxin and related compounds may be greater than


for adults, but more data are needed to fully address this issue.


An RfD, for dioxin-like compounds has not been developed. Further, EPA (2000) concluded that


an RfD for dioxin calculated in the manner typical of the way EPA determines RfDs would result


in a dose that is significantly lower than current average background doses. RfDs are used


primarily to evaluate increments of exposure from specific sources when background exposures


are low and insignificant, and background exposures are not insignificant as indicated by the


MOE discussion above.


This assessment quantifies non-cancer effects using RfDs to calculate HQs and hazard indices.


Because an RfD has not been developed for PCDDs and PCDFs, the potential for non-cancer


effects from exposure to dioxin-like compounds is not quantitatively evaluated in this assessment.


Alternative cancer risk estimates for the floodplain soil exposure pathway could be calculated in


the same manner as discussed above, but using the 2,3,7,8-TCDD CSF draft value


(Ixl06/(mg/kg/day) presented in the 2000 Dioxin Reassessment Document (USEPA, 2000c).


Using that CSF, the estimated cancer risks associated with dioxin and furan exposure would be


approximately 6.4 times higher than calculations presented in this assessment.


Evaluation of Chromium in Site Media


The most common forms of chromium in environmental media are chromium III (trivalent


chromium) and chromium VI (hexavalent chromium). Although chromium was detected in Site


media, no speciation analyses were performed. To provide a conservative assessment of toxicity


and health risks associated with potential exposures to chromium, chromium data was evaluated


as hexavalent chromium in this risk assessment.
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Exposures to hexavalent chromium have been associated with chronic non-cancer health effects


via ingestion, dermal contact, and inhalation, and allergic contact dermatitis via direct dermal


contact with hexavalent-chromium containing materials. The chronic oral RiD of 0.003


mg/kg/day (IRIS, 200 Id) and the subchronic oral RfD of 0.02 mg/kg/day (HEAST, 1997c) have


been applied to the estimated daily doses in order to characterize potential non-cancer risks for


ingestion and dermal contact with soil. Hexavalent chromium RfCs are published for chromium


particulates and chromic acid mists.


Evaluation of Lead in Site Media


No dose-response values are published for potential exposures to lead. In the absence of dose-


response data, USEPA recommends use of lead biokmetic uptake models to evaluate potential


lead exposures, and comparison of the lead intake estimated using the models to threshold blood


lead levels for children and adults. Lead is screened as a potential COPC by comparing the


maximum detected concentration to USEPA's Interim Soil Lead Screening Value of 400 mg/kg


(USEPA, 1 994), which is considered by USEPA to be protective for residential exposures to lead


in soil. The OSWER screening values are used to evaluate potential risks associated with lead


exposure at these areas. Lead RME EPCs in floodplain soil were greater than 400 mg/kg in the


Oxbow Area (1,835 mg/kg) and at the background area (591 mg/kg) and the lead CT EPCs in


floodplain soil were also higher than 400 mg/kg at the Oxbow Area (575 mg/kg) and at the


background area (450 mg/kg). The potential soil-related risks have been further evaluated using


the OSWER screening values. The lead concentration of 1,835 mg/kg at the Oxbow Area


appears to be an anomaly. If the average concentration of lead is calculated for the Oxbow Area


without that sample, the average is 201 mg/kg and is clearly below the OSWER screening level


for residential soils.


Evaluation of Mercury in Site Media


Mercury may exist as elemental mercury, inorganic mercury salts, and organic mercury.


Typically, mercury is present in environmental media as inorganic mercury salts or organic


mercury (methyl mercury) that may be produced by bacterial methylation of inorganic mercury.


Methyl mercury is known to bioaccumulate. In this Addendum, mercury detected in fish is


evaluated using oral dose-response values for organic mercury (methyl mercury), whereas
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mercury detected in other media (e.g., soil) is evaluated using oral dose-response values for


inorganic mercury.
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5.0 RISK CHARACTERIZATION


5.1 RISK CHARACTERIZATION


The final step of the risk assessment is the risk characterization. This step involves the


integration of the exposure and toxicity assessment into quantitative expressions of potential


human health risks associated with COPC exposure. Quantitative estimates of both carcinogenic


and noncarcinogenic risks are made for each COPC and each exposure point. Risks associated


with RME exposure scenarios and CT exposure scenarios are calculated separately.


Cancer Risks


Carcinogenic risks associated with exposure to individual chemicals are estimated by multiplying


the chemical intake for each carcinogen by its CSF. This value represents an upper bound of the


probability of an individual developing cancer over a lifetime as the result of exposure to a


chemical. For each receptor and each exposure pathway (exposure to a specific medium) such as


consumption of a specific fish species, the chemical-specific risks for all carcinogenic compounds


will be summed to determine the lifetime cancer risk for that receptor for that medium. The


following equations are used to estimate the chemical- and pathway-specific cancer risks.


Chemical-Specific Excess Lifetime Cancer Risk:


Riski = CDIi x CSFt


where:
Risk; = unitless probability of an individual developing cancer as the result of


exposure to a chemical i
CDIj = chronic daily intake of chemical i averaged over 70 years (mg/kg-day)
CSF; = USEPA CSF for chemical i (mg/kg-day)'1


According to RAGS Part A, p. 8-6 and 8-11, if the estimated risk is equal to or greater than 0.01,


an alternative approach (one-hit equation for high carcinogenic risk levels) for calculating cancer


risk should be used:
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where:


Risk; = unitless probability of an individual developing cancer as the result of
exposure to a chemical i


GDI; = chronic daily intake of chemical i averaged over 70 years (mg/kg-day)
CSFj = USEPA CSF for chemical i (mg/kg-day)'1


e = exponent (value of 2. 1 8 1 7)


Pathway-Specific Incremental Lifetime Cancer Risk:


Riskr = ^ Riski


where:


RiskT = unitless probability of an individual developing cancer as the result of
multiple chemical exposures


Riskj = unitless cancer risk estimate for a single chemical associated with biota
consumption


The results from the carcinogenic risk assessment are compared to acceptable risk ranges


established by the USEPA. The USEPA's guidelines, established in the National Hazardous


Substances and Pollution Contingency Plan (NCP) identify acceptable exposure levels as those


concentration levels "that represent an excess upper bound lifetime cancer risk to an individual of


between 10"4 and 10"6 using information on the relationship between dose and response" (USEPA


1990).


Non-cancer Risks


Non-cancer risk estimates are calculated by dividing specific chemical intake by the appropriate


RfD. The result is called the HQ. The HQs for individual compounds within an exposure


pathway are summed to obtain the hazard index (HI) for that particular pathway.


The following equation is used to determine the HQ:


HQ. =
tf/D,


where:


HQ of chemical i
intake of chemical i averaged over the exposure period (mg/kg-day)
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^m f̂t


RfDj = RfD for chemical i corresponding to the same exposure duration as the
intake (mg/kg-day)


The following equation is used to determine the HI:


HI = Z HQ.


where:


HI = potential for noncarcinogenic effects from multiple chemical exposures
HQj = HQ for each chemical associated with biota consumption


An HI of less than 1 indicates that noncarcinogenic toxic effects are unlikely. An HI greater than


1 indicates a greater possibility of a noncarcinogenic toxic effect occurring, but the circumstances


must be evaluated on a case-by-case basis. Generally, as the HI increases, so does the likelihood


that adverse effects might be associated with exposure. However, the relationship between


increased risk and larger HI values may not be linear.


Calculation of Non-cancer and Cancer Risks ^


RAGS Part D Table 7s are used to present the risk calculations. In simplistic terms, for a given


receptor/age-group, cancer risks are calculated for each chemical in each medium (e.g., sediment)


and exposure route (e.g., ingestion, dermal contact). Risks across exposure routes are summed to


yield the risk for that medium. Cancer risks associated with all exposure media for that


receptor/age-group are summed to yield the cumulative receptor cancer risk for that receptor/age-


group. For a given receptor (by age-group), the non-cancer HI is calculated for each chemical,


and exposure route for a given medium. HI values associated with all exposure media for each


receptor/age-group are summed to yield the screening cumulative HI for that receptor/age-group.


This summing of HI values across chemicals and exposure media is a conservative screening


approach; because chemicals can have different target organs, non-cancer risks are not


necessarily additive.


The calculated RME and CT cancer risks and HI values for the Passive Recreational Visitor, all


age-groups, are calculated in Tables 7.1.RME through 7.3.RME and Tables 7.1.CT through


7.3.CT for RME and CT exposures respectively for the Oxbow Area. The daily intakes for the


background area (Greystone Mill Pond Area) floodplain soil for the Passive Recreational Visitor, "^


all age-groups, are calculated in Tables 7.4.RME through 7.6.RME and Tables 7.4.CT through
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7.6.CT for RME and CT scenarios respectively. For each receptor group, each of the age groups


is presented in a separate table. The RAGS Part D Table 7s document the risk calculations by


identifying the COPCs, EPCs, daily chemical intakes by chemical for both cancer and non-cancer


endpoints, the CSFs and RiDs, and the calculated cancer risk and HQ for each chemical in each


exposure medium. Further, the Table 7s present summed risks for each medium/exposure route


combination and for each medium.


The RME risk calculation spreadsheets are presented in the following order.


OXBOW AREA


• Passive Recreational Visitor at the Oxbow Area - adult, older child, child - floodplain
soil. Tables 7.1.RME through 7.3.RME.


GREYSTONE MILL POND


• Passive Recreational Visitor at Greystone Mill Pond (background area) - adult, older
child, child - floodplain soil. Tables 7.4.RME through 7.6.RME.


The CT risk calculation spreadsheets are presented in the same order with the same numbering


scheme as the RME spreadsheets, but the table numbers contain "CT" rather than "RME (e.g.,


Table 7.1.CT).


There are no RAGS Part D Table 8s for this Addendum. Table 8s are specifically for the


calculation of radiological risks. No radiological COPCs were identified in this assessment.


Therefore, no Table 8s are required.


Summary of Non-cancer and Cancer Risks


RAGS Part D Table 9s summarize the information that is documented in the Table 7s. In


addition, consistent with USEPA guidance (USEPA, 1989, 200 Ic), the Table 9s segregate the HI


calculations by target organ system, and calculate a HI for each target organ system. This


presentation of the HI calculations is an enhancement of the screening HI calculations presented


previously in the Table 7s. RAGS Part D Tables 9.1.RME through 9.6.RME and Tables 9.1.CT


through 9.6.CT summarize the risk calculations that are documented in the Table 7s that were


discussed previously.
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Alternate Cancer Risk Calculation Method


Consistent with USEPA guidance (USEPA, 1989), if the cancer risk calculated by the standard


linear dose-response model is greater than 0.01, cancer risks should be recalculated using the one-


hit model presented in Section 5.1. None of the calculated cancer risks are greater than 0.01 for


any exposure pathways either individually or combined. Therefore, it is not necessary to


recalculate cancer risks using the one-hit model.


Identification of Chemicals of Concern


RAGS Part D Table 10s identify, for each of the three age groups for the Passive Recreational


Visitor at the Oxbow Area, those chemicals that are considered chemicals of concern (COCs).


COCs are those substances that have associated cancer risk greater than one in one-million (1 x


10"6) and/or a HI greater than one for a given medium/receptor/age-group combination. COCs are


those substances that would typically be considered in the Feasibility Study process. Tables


10.1.RME through 10.3.RME and Tables 10.1.CT through 10.3.CT identify the COCs and the


risks associated with each of the COCs in floodplain soil at the Oxbow Area for the Passive


Recreational Visitor. There are no Table 10s for Greystone Mill Pond, which is the background


area. The background area risks were calculated for the purposes of calculating incremental risks.


It is not necessary to identify COCs for that area.


For the RME Passive Recreational Visitor scenario, Aroclor-1254, arsenic, and dioxin TEQ were


identified as COCs for floodplain soil at the Oxbow Area because the chemical-specific cancer


risk is greater than one in one million. No COCs for floodplain soil were identified based on non-


cancer HI values for the RME Passive Recreational Visitor scenario because no chemical-specific


HI is greater than one.


For the CT Passive Recreational Visitor scenario, only dioxin TEQ was identified as a COC for


floodplain soil at the Oxbow Area because the chemical-specific cancer risk is greater than one in


one million. No COCs for floodplain soil were identified based on non-cancer HI values for the


CT Passive Recreational Visitor scenario because no chemical-specific HI is greater than one.


The identification of a chemical as a COC does not necessarily indicate that the concentrations of


the chemical in floodplain soil at the Oxbow Area are elevated above background. For example,
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arsenic arithmetic mean and maximum floodplain soil concentrations at the Oxbow Area are 5.4


mg/kg and 12.8 mg/kg. These concentrations are very similar to the arithmetic mean and


maximum concentrations in floodplain soil at the Greystone Mill Pond Area (background area)


which are 7.72 mg/kg and 12.2 mg/kg respectively. It appears that arsenic concentrations in


floodplain soil at the Oxbow Area are consistent with background conditions even though arsenic


has been identified as a COC by the Table 10 process. For Aroclor-1254, the mean and


maximum concentrations in floodplain soil at the Oxbow Area (1.4 mg/kg and 3.5833 mg/kg) are


greater than the corresponding values for the background area (0.51998 mg/kg and 0.83872


mg/kg). However, a single sample at the Oxbow Area (LPX-SD-4402) has the maximum


reported value of 3.5833 mg/kg Aroclor-1254. If this single result is removed from the Oxbow


Area data set, then the maximum Aroclor-1254 concentration would be 0.687 mg/kg, which


would appear to be consistent with background conditions.


Summary of Calculation of Receptor Risks


Tables 1 l.l.RME and 11.1.CT are risk summary tables. These tables present the floodplain soil


route-specific risks for each age-group for the Passive Recreational Visitor. In addition, Tables


12 and 13 present total receptor non-cancer and cancer risks (all age groups combined for cancer


risk) for each medium for the passive Recreational Visitor at each exposure point and for all


exposure media combined. Tables 12 and 13 also show the incremental risks (the difference


between the total calculated risk and the risk at the background location, Greystone Mill Pond).


In order to "normalize" calculated risks between the Oxbow Area and the background area for the


purposes of calculating incremental risk, in an alternative risk calculation, the risks at the


background area were calculated excluding SVOCs and PCB Congener TEQ. Once that was


done, the risks for both the Oxbow Area and the background area are based on the same chemical


parameter groups: dioxins and furans; inorganics and metals; and pesticides and Aroclors. The


Oxbow Area incremental risks were calculated as the difference between calculated Oxbow Area


risks and the "normalized" background area risks.


As shown in Table 11 .RME, the total (summed across age groups) floodplain soil cancer risk for


the Passive Recreational Visitor is 3 x 10^*, which is above the upper end of the Superfund cancer


risk range. The highest non-cancer HI among the age groups is 1, for the child Passive


Recreational Receptor. This screening HI is equal to the Superfund HI threshold value. This HI
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does not have a single, dominant chemical contributor. Ingestion of chromium, vanadium,


manganese, arsenic, and Aroclor-1254 in floodplain soil is responsible for the majority of the


calculated HI. Ingestion of floodplain soil by the child receptor contributes the largest cancer risk


among exposure pathways. The largest chemical contributor to RME cancer risk is the dioxin


TEQ, which is based on the maximum reported concentration of dioxins and furans in floodplain


soil.


As shown in Table 11 .CT, the total (summed across age groups) floodplain soil cancer risk for the


Passive Recreational Visitor is 9 x 10"6, which is within the Superfund cancer risk range. The


highest non-cancer HI among the age groups is 0.1, for the child Passive Recreational Receptor.


This HI is well below the Superfund HI threshold value. Ingestion of floodplain soil by the child


receptor contributes the largest cancer risk among exposure pathways. The largest chemical


contributor to RME cancer risk is the dioxin TEQ, which is based on the average reported


concentration of dioxins and furans in floodplain soil.


Table 12 presents the incremental (above background) non-cancer risk for floodplain soil at the


Oxbow Area for the Passive Recreational Visitor. The highest incremental RME HI among the


age groups is 0.06 for the older child. This incremental HI value is well below one and it


indicates that the incremental HI associated with the Oxbow Area is not significant. The Oxbow


Area incremental CT non-cancer risk is reported as zero (the non-cancer risk is not greater at the


Oxbow Area than at the background area). To simplify the presentation of risks, negative


incremental risks have not been reported as negative values, they have been reported as zero. The


calculated floodplain soil CT HI values for the Oxbow Area are actually somewhat lower than the


corresponding HI values for floodplain soil at the background area.


Table 13 presents the incremental (above background) cancer risk for floodplain soil at the


Oxbow Area for the Passive Recreational Visitor. The incremental RME cancer risk is 3 x 10 ,̂


which is above the upper end of the Superfund cancer risk range. This incremental cancer risk is


essentially equal to the cancer risk presented in Table 11.RME for the Oxbow Area. This


indicates that the majority of the calculated RME cancer risk for the Oxbow Area is site-related.


The incremental RME cancer risk is contributed almost completely by the dioxin TEQ, which is a


function of the maximum reported dioxin TEQ in floodplain soil in the Oxbow Area. The
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incremental CT cancer risk is 8 x 10~6 which is within the Superfund cancer risk range. This


incremental CT cancer risk is very similar in magnitude to the cancer risk presented in Table


1 l.CT for the Oxbow Area floodplain soils. Therefore, most of the CT cancer risk at the Oxbow


Area appears to be site-related (dioxin TEQ in floodplain soil).
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6.0 UNCERTAINTY ANALYSIS


This section includes a discussion of major limitations of the analyses, any sources of


uncertainties, and, if possible, any indication as to whether these uncertainties and limitations


may have resulted in and over- or under-estimation of risk. The uncertainty section may also


include unusual site conditions or extenuating circumstances that may be pertinent to risk


management decisions. Other factors such as the inadequacy of toxicity factors to describe all


possible COPC-receptor interactions and individual differences within the human population are


included in this section. Uncertainties in the quantification of risk associated with the site are


identified and their impacts on risk estimates are discussed below.


Hazard Identification


A single, limited environmental investigation event has provided the analytical data that has been


utilized in the Addendum. The identification of COPCs has been conducted consistent with


USEPA guidance and has been done in a health protective manner. Based on currently available


information, it is unlikely that any detected substances that have not been selected as COPCs


would have a substantial impact on the Addendum results and conclusions if they had been


retained in the Addendum. A full suite of analytical parameters was included in the analysis of


most of the floodplain soil samples evaluated in the Addendum. However, given that the dioxin


TEQ is such a predominant contributor to site risk, it is unlikely that the inclusion of additional


analytical parameters would have substantially changed the results and conclusions of the


assessment.


Background conditions have not been specifically considered in the selection or elimination of


substances as COPCs. Several of the persistent organic COPCs (such as dioxins, furans, and


PCBs), while they are not naturally-occurring substances, are detectable at some concentration


almost ubiquitously in environmental samples such as biota and sediments. Therefore, exposure


concentrations of those COPCs represent "total" exposure potential from both site-related and


non-site-related sources.


There were some analytical parameters (such as PCB congeners and HCX) that were identified


and quantified in soil at the background area that were not included in the analyte list for the


Oxbow Area floodplain soil. Those analytical were excluded from the calculations of
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incremental (above background) for the Oxbow Area. Had those analytical been included in the


analyte list, they might have been selected as COPCs for floodplain soils at the Oxbow Area.


Exposure Assessment


The selection of receptors is conservative and health-protective for the conditions identified at the


Site. The identification of the Passive Recreational Visitor to be evaluated is conservatively


realistic for the current and likely future conditions at the Oxbow Area.


The values for receptor-specific exposure parameters such as soil contact rates and soil ingestion


rates have been identified in a conservative manner. Default USEPA residential values have been


applied to this passive recreational scenario. Values have been identified based on available


guidance and professional judgment. In risk assessment, when values are assigned in lieu of


actual measurements, there is some uncertainty in the values, and that uncertainty may have an


impact on the results of the risk assessment. In that context, the exposure estimates and


associated risk estimates in this assessment would likely be overestimated rather than


underestimated. Some factors that were not specifically addressed in the calculations could result


in lower risk estimates.


Toxicity Assessment


The toxicity assessment has been conducted consistently with available USEPA guidance. Dose-


response information has been obtained from the IRIS database, NCEA, CAL-EPA, and


USEPA's Health Effects Assessment Summary Tables. These sources of dose-response values


are commonly used for regulatory risk assessment activities and are generally considered to be


conservative in nature. The use of surrogate toxicity values for chemicals lacking US EPA


recommended values is conservative since it is likely that the chemical specific toxicity would be


lower than those exhibited by their surrogate.


Dioxin and Furan Congeners


Dioxin and furan congeners have been evaluated using the 2,3,7,8-TCDD oral CSF of 1.5 x 105


per mg/kg/day (taken from USEPA's HEAST, 1997) and the mammalian TEFs from Van den


Berg et al. 1998. This approach represents the most recent risk assessment approach for


evaluating dioxins and furans. This approach has been employed because there is not adequate


toxicity testing for each of the hundreds of dioxin and furan congeners. Although the TEFs do
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^
have scientific basis, the use of the TEFs to estimate the cancer potency of each of the congeners


does have some uncertainty associated with it. However, the predominant congener in


environmental media at the four exposure points is 2,3,7,8-TCDD. Since 2,3,7,8-TCDD is


considered to be the most toxic of the dioxin and furan congeners, the use of the TEFs has less


impact on the risk assessment than would be the case where 2,3,7,8-TCDD was not the


predominant congener and other congeners without published CSFs were the focus of the


assessment.


The oral CSF for dioxin that was utilized in this assessment is taken from HEAST, 1997. The


USEPA's Exposure and Human Health Reassessment of 2,3,7,8-Tetrachlorodibenzo-p-Dioxin


(TCDD) and Related Compounds, Draft from September 2000 identifies another potential CSF of


1 x 106 per mg/kg/day. Using the alternative CSF, the cancer risk for floodplain soil exposure


would increase by a factor of approximately 6.4.


Non-cancer risk was not quantitatively evaluated for potential exposures to dioxins and furans.


There is not currently a published USEPA oral RfD available for 2,3,7,8-TCDD, any other dioxin "̂"̂
1


or furan congener. USEPA has concluded that the current average dioxin exposure to the human "̂"""̂


population is greater than the RfDs that would be calculated based on available data. USEPA,


therefore, concluded that RfD values would not be informative for safety assessment (USEPA,


2000). Non-cancer effects such as effects on reproduction and development, suppression of the


immune system, and chloracne (USEPA, 2000) have been associated with these compounds in


animal studies and it is likely that similar effects might occur with human exposure. Therefore,


the non-cancer risk associated with potential exposure to dioxins and furans are understated in


this Addendum.


Risk Characterization


The Incremental (above background) risks have been compared to Superfund risk management


criteria and benchmarks in order to draw conclusions concerning the Site-related risks. An


evaluation has been conducted to confirm that the largest chemical contributors to the


Incremental risk are Site-related. As has been discussed previously, more than 99% of the cancer


risk for the Passive Recreational Visitor at the Oxbow Area is associated with the dioxin TEQ in


floodplain soil. Although the dioxin TEQ is clearly the predominant contributor to cancer risk at -"""K
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the Site, it is also clear that the congener 2,3,7,8-TCDD is by far the major risk contributor to the


dioxin TEQ.


Overall, the risk characterization provides conservative estimates of non-cancer and cancer risks


consistent with USEPA risk assessment guidance (USEPA, 1989).
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7.0 CONCLUSIONS


The potential risks associated with current and future floodplain soil exposure for Passive


Recreational Visitors to the Oxbow Area have been characterized. The risk characterization


included the evaluation of exposure to floodplain soil at the Oxbow Area. Risks have been


calculated using both RME and CT exposure scenarios. The calculated risks have been compared


to the Superfund cancer risk range of 10~6 to 10"* and to a HI value of 1.


Human health risks have also been characterized for an upstream riverine background area


(Greystone Mill Pond). The risks associated with potential exposures at the Oxbow Area have


been compared to the calculated risks at the background area. In addition, the incremental risks


above those identified for the background area have been identified for floodplain soils at the


Oxbow Area.


The following conclusions have been drawn for the Oxbow Area.


• The calculated RME total (all age groups summed) receptor cancer risk for floodplain
soil exposure at the Oxbow Area is greater than the Superfund risk range of 10~6 to 10~4.


• The calculated CT total (all age groups summed) receptor cancer risk for floodplain soil
exposure at the Oxbow Area is within the Superfund risk range of 10~6 to 10"4.


• Ingestion of floodplain soil is the pathway that is the largest contributors to cancer risk.
• Dioxins and furans (particularly 2,3,7,8-TCDD) is the largest contributors to cancer risk


for the floodplain soil exposure scenario.
• The non-cancer HI is equal to or less than one for each age group for the Passive


Recreational Visitor for RME and CT scenarios.
• The incremental (above background) RME total receptor cancer risk for the Oxbow Area


floodplain soil Passive Recreational Visitor is also greater than the Superfund risk range
oflO-6 tolO-4 .


• There appears to be no substantial incremental (above background) non-cancer risk for
the Oxbow Area floodplain soil Passive Recreational Visitor exposure scenario.
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8.0 CALCULATION OF PRELIMINARY REMEDIATION GOALS


The baseline risk assessment has identified the chemicals that most significantly contribute to


human health risks for the floodplain soil exposure pathway for the passive recreational Visitor at


the Oxbow Area as shown in Tables 10.1.RME through 10.3.RME and Tables 10.1.CT through


10.3.CT. Those chemicals that are associated with an excess lifetime cancer risk greater than


one-in-one-million (dioxin TEQ, arsenic, and Aroclor-1254) and/or a non-cancer HQ greater than


1 (no chemicals met that criterion) in any medium have been identified as COCs. PRGs may be


established. If derived, risk-based floodplain soil PRGs will be identified for various risk levels


(cancer risk of 10 ~6, 10"5, 10"1, and HQs of 0.1, 1, and 10). PRGs would be developed for dioxin


TEQ, arsenic, and Aroclor-1254 in floodplain soil. These floodplain soil concentrations will be


risk-based sediment concentrations for consideration in the remedial decision-making process.
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ACRONYMS


ADDs average daily dose
AhR Ah Receptor
AT averaging time


BERA Baseline Ecological Risk Assessment
BHHRA Baseline Human Health Risk Assessment
BW body weight


CMRPSS Centredale Manor Restoration Project Superfund Site
COC chemicals of concern
COPCs chemicals of potential concern
CSF cancer slope factor
CSM conceptual site model
CT Central Tendency


DER Data Evaluation Report
DQOs data quality objectives


EAs exposure areas
ED exposure duration
EF exposure frequency
EPC exposure point concentrations


FDA Food and Drug Administration
FI fraction ingested
FS Feasibility Study


HCX hexachloroxanthene
HHBRA Human Health Baseline Risk Assessment
HI hazard index
HQ hazard quotient


IR Consumption rate
IRIS Integrated Risk Information System


LADD lifetime average daily dose
LOAEL Lowest Observable Adverse Effect Level


mf modifying factor
mg/kg milligrams per kilogram


NCP National Hazardous Substances and Pollution Contingency Plan
NOAEL No Observable Adverse Effect Level


OCDD octachlorinated dibenzo-p-dioxin
OHM oil and/or hazardous materials
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PAHs polycyclic aromatic hydrocarbons
PCBs polychlorinated biphenyls
PCDDs polychlorinated dibenzodioxins
PCDFs polychlorinated dibenzofurans
PRGs preliminary remediation goals
PRTVs peer reviewed toxicity values


RAGS Risk Assessment Guidance for Superfund
RBC Risk Based Concentration
RfC Reference Concentration
RiDs Reference Doses
RfDss Subchronic Reference Doses
RI Remedial Investigation
RME Reasonable Maximum Exposure


SA surface area
SF Slope Factor
STSC Superfund Technical Support Center
SVOCs semivolatile organic compounds


TCDD tetrachlorodibenzo-p-dioxin
TEF Toxicity Equivalent Factor
TEQ toxic equivalent quotient


UCL upper concentration limit
UF Uncertainty Factor
UR Unit Risk
USAGE U.S. Army Corps of Engineers, New England District
USEPA U.S. Environmental Protection Agency


VOCs volatile organic compounds
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Figure 2. Oxbow Area Surface Sediment Sample Locations


(Samples from boring locations LPX-SD-4401, LPX-SD-4402 and LPX-SD-4403 do not appear to be within the channel, however, sediment samples from these
locations were collected by wading into the channel as far as possible (waist deep). Sample location coordinates are accurate to 4-6m, although the presence of
heavy vegetation may have impacted the accuracy of coordinate readings.)
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TABLES







o o
Table 1.1


Baseline Human Health Risk Assessment Approach


Addendum To Baseline Human Health Risk Assessment: Oxbow Area
Centredale Manor Restoration Project Superfund Site


North Providence, Rhode Island


o


Timeframe


Current/Future


Receptor


Recreational
Visitor


Exposure Point


Oxbow Area -
forested wetland


Activity


Passive
Recreation


Exposure Medium


Floodplain Surface
Soil


Surface soil


Exposure Route*


Direct contact (ingestion
and dermal contact


Inhalation of participates
and vapors


Previous
Evaluations


None


None


RI/FS Approach


Will be considered in the FS.


Because the area is a forested wetland
and soils would typically have high
moisture content, evaluation of dust
exposure for passive recreational
activities is not necessary.
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Table 1.2
Exposure Pathway Summary


Addendum To Baseline Human Health Risk Assessment: Oxbow Araa
Centredale Manor Restoration Project Superfund Sit*


North Providence, Rhode Island


EXPOSURE POINT AND
RECEPTOR POPULATION


POTENTIAL EXPOSURE MEDIUM
AND RELEVANT PATHWAYS


Flood Plain Surface Soil


Passive Recreational Visitor hild, Adolescent, Adult


assive Recreational Visitor hild, Adolescent. Adult


Motet:


Tlmeframe:
C - currant land use
F • future land use
Pathways:
DERM - exposure via dermal contact
ING - exposure vie Incidental Ingestion
•-• Indicates that the pathway Is not evaluated.


Prepared by: MJM
[Checked by: KJC


MACTEC
5I228.RI-13,


•nd Consulting, Inc.
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o o.. -IB 1.1
Occurrence, DUtrlbutlon »nd Selection of Chemicals of Potential Concen


Floodplatn Soil - Oxbow Are*


o
Addtndum To Baseline Human Hralth Rlik AuMiment: Oxbow Ana


C«ntrada.« Manor R«toration Projtct Superfund Site
North Provldrac*, Rhodt bland


CurMit/Futur*


HExpoioro Medium: Floodplain. Soil


CAS


Number


72-34-8
72-55-9
50-29-3


5103-71-9
309-00-2
50-57-1


33213-65-9
7421-93-4
53494-70-5
5103-74-2
76-44-8


1024-57-3
58-89-9
57-74-5"


11097-69-1
11100-14-4


7440-36-0
7440-31-2
7440-39-3
7440-41-7
7440-43-9
7440-47-1
7440-4M
7440-50-8
7439-92-1
7439-96-5
7439-98-7
7440-02-0
7782-19-2
7440-22-4
7440-28-0
74-1 0-42-2
7440-66-6


TEM


Chemical


PesUddesTCBs
4,4'-ODD
4.4'-ODE
4,4'-DDT
a-chlordane
aldrin
dieldrln
endosullin U
endrin aldehyde
endrinketone
g-chlordane
wptschlor


hepfschtor epoxide
.indue


Technical Chloidene
jodoM254


Ar«clorl2S8
iBeresBlcs
Antimony
Arsenic
Buium


eryllium
2adjnium
Chromium
oblll


OR!*
ead


Minganese
Molybdenum


ickel
elenlum
Ira
htlliiim
anadium
nc
lexlas/Finis
oxicity Equivalency . Mammals


Minimum (1)
Concentration


0.00442
0.00595
0.0009$
0.00119
0.00097
0.00251
0.00337
0.0019
0.00173
0.002 OS
0.00073
0.00018
0.00076
0.03008
0.63783
0.10311


0.922
2.61
174
3.46
1.19
43.1
8.79
J7.2
44.4
809
4.58
18.4
1.52


0.452
0.401
43.6


109


0.000347


Minimum
Qualifier


J
J
J


J


I


Mufmum (I


Concentration


0.02(58
0.04236
0.00276
0.007(8
0.001(4
0.06-338
0.00337
0.00951
0.00173
0.00(94
0.00073
0.00018
0.00076
0.03001
3.5(33
0.10311


7.01
12.8
514
7.9
8.25
104
22
357
1815
859
17.3
32.4
2.22
11.1
1.04
71.1


18(7


0.004291


Maximum
Quellller


J
J
J
7


J


J


J


Unld


.."»**me/Kg
3*i


..."***
..»«**
.."**«
..."*?•*m**«
..."***


me/Kg
...Wt*R.
.."W**
..."»«»
...•"**«.
..."WSs...


mg/Kg


.."•»*«.
.."«««.
..!"**•:
..W**..
ing/Kg


.»<***
m|/K»


.."»«*
•"»*«
.!•««*..
.W«*.
.."»*».
msKj
.!«R«S..
."»«f
."««»..
n*Ks


n«Kg


Simple H>
ofMnzlmum


Concen Irallon


LPX-SD-4407-0005-01
LPX-3D-4407-0005-01
LPXJD-4407-0005-01
LEX-SD-4407-0005-01
UK-3D-4402-0005XI1
LEX-3D-M 02 -0005-01
LPX-3D-44 04 -0005-01
tPX-SD-4402-0005-01
LFX-SrM404JW05-01
DJX-SD-4407-0005-01
LPX-3D-M 04-0005-01
LFX-SD-4404-000541
LPX-SD-M02 -0005-01
LPX-SD-44044005-01
LPX-SD-4X02 -0005-01
LPX-SD-44 04 -0005-01


LPX-3D-4404-0005-01
LRXJD^404Jo65-oi
LPXJD-44 04 -0005-01
LPX-3D-H 02-0005-01
LPX-SD-4404 -0005-01
LPX-SD-M02 -0005-01
LPX-SD-*4 04 -0005-01
IPX-SD-44 04^1005-01
LPX-SD-t404^)005-01
LPX-SD-4404-0005-01
LCK-SD-44024005-01
LPX-SD-4402-000541
LPX-SD-4404-0005-01
LPX-SD-4404-0005-01
LPX-3D-4404-0005-01
LPX-SD-4404-0005-01
LPX-3EM404-OOOJ-OI


UX-SEM405-0005-OI


Detection
Frvquenc


3/3
3/3....„„„...


2/3
2/3
3/3
1/3
2/3
1/3
3/3
1/3
1/3
1/3
1/3
2/3
1/3


4/4
4/4
4/4
4 /4
4/4
4/4
4/4
4/4
4/4
4/4
4/4
4/4
3/4
4/4
4/4
4/4
414


7/7


Rengeof
Detection


Limits
Mln-M«


.


.
0.00015 - 0.00015
0.00014-0.00014
0.00014-0.00014


.
0.00016-0.0002
0.00023-0.00023
0.00016-0.0002


.
0.00015.0.00019
0.00014-0.00017
0.0001 J- 0.0001*
0.01626 -0.02.034
0.01(9< -0.01(96
0.01(22 - 0.02028


-
,
.
.
.
.
.
.
.


.


.
1.64-1.64


.


.


.


.


•


Concentration
Uied for


Screening (I)


0.02(58
0.04236
0.00276
0.007(8
0.001(4
0.06338
0.00337
0.00951
0.00173
0.00(94
0.00073
0.00018
0.00076
0.03008
3.5J3J
0.10311


7.01
ij'.«
514
7.9


8.25
104
22


357
1835
859
17.3
32.4
2.22
11.1
1.04
71.1
1867


0.004291


Beckground
Velue


N7A
NVA
WA
N7A
WA
WA
N/A
MM.
N/A
N/A
M'A
N/A
N/A
K/A
N/A
N/A


N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
K/A
N/A
N/A
N/A
N/A


•••"H/A
N/A


N/A


Screening
Toxldty
V.lue(J)


2.4 C
1.7 C
1.7 C


0.029 C
0.03 C


o.ii c
0.053 C
0.44 C


0.11 >
0.11 N


3.1 N
6.39 C
540 N
15 X


3.7 N
210 C
140 N
310 N
400 N
180 N
39 N
160 N
39 N
39 N


0.52 N
7.8 N


2300 N


0.0000039


Potential


ARAR/TB
Velue (4)


N/A
N/A
N/A
N/A
N/A
N/A
K/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A


N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A


N/A


Potential
ARAR/TBC


Source


N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A


N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
K/A
N/A
N/A


N/A


Retain
ei COPC


No
No
No
Yei
No
V«J
Wi
Yei
Ytl
Yes
No
No
No
Yei
Y.i
No


Yes
Yei
No
No
Yei
No
No
Yes
Yes
Y«s
No
No
No
No
Yes
Yes
No


Yes


Rationale for
Contaminant
Deletion or
Selection (S)


S
S
S
A
S
A
A
A
A
A
S
S
S
A
A
S


A
A
3
S
A
S
S
A
A
A
S
S
S
S
A
A
S


A


(1) Minimum or minimum concentration detected in exposure uet. Stmpta Included in ditt M ire identified In Appendix A.
(2) Tttt concentration uied 6r screening is the maximum detected concentration, per USEPA Region I (USBPA. 1995).
(3) Values are the Residential Soil Preliminary Remediation Goals (PROs) obtained ftomUSEPARegion DC daled October 20,2004.


Value* used £>r screening are the residential soil PRGs for the lesser of cancer risks equal to 1E-06 or ngn-cancer risks equal to a hazard index of 0.1, per USEPA Region I (USEPA. 1999).
(4) There ire no applicable ARAR values Jbr sedlmemV
(5) Antlyte is selected as a COPC if the concentration used for screening exceeds the PRO.


S « Concentration used for screening is less than the screening toxicity value; the analyte was not selected as a COPC.
A » Concentration used for screenirg is greater than the screening toxicity value; the inalyle was selected as a COPC.
E - The analyte it i human essential nutrient, end is not considered to be toxic it the concentration detected; the analyte was not selected as a COPC (A.D. Little, 199C USEPA, 1995).


K/A-Not applicable
- Background values are not applicable ft>r selection of COPCs. Risks at the Background location will be characterized and compared to the risks characterized in this assessment.
- Potential ARAR/IBC values are not applicable for selection of COPCa. EPA suggests use of risk-baud media concentrations £>r screening COPCs.


Qualifier definitions:
J-Viluelieitimsled-


mg/KO - milligrams per kilogram
COPC- chemical of potential concern
ARARTBC - Applicable or Relevant and Appropriate Requirements / To Be Considered


Basis of screening toxicity vslue:
N - Based on non-cancer endpoint
C - Based on cancer endpoint
S-Saturated
M-Maximum


pre,
|cin


ipered by: KJC
Checked by: MJM
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Table 2.2
Occurrence, Dlitrlbotion aid Selection of Cbemlcab of Fot»tlil Concern


Flood plain Soil - Background Area


Addendum T« Baiellie H.man Health Rlik Aueument: Oxbow Area
Centredale Manor Reiteration Project Superflnd Site


Nor* Providence, Rfcodelil.nd


pcanario Timefiame: Cunant/Futuro'
Ifedtam: Floodplain Soil


» Medium: FloodplaigSoil


CAS
Number


92-52-4
91-57-4
83-32-9


208-96-8
120-12-7
100-52-7
56-55-3
50-32-8


105-99-2
191-24-1
207-08-9
117-J1-7
85-68-7
86-74-8


218-01-9
53-70-3
132-64-9
84-74-2


117-S4-0
206-44-0
88-73-7


193-39-5
91-20-3
85-01-8
129.00-0


72-54-8
72-55-9
50-29-3


5103-71-9
11097-69-1
11100-14-4


60-57-1
1031-07-8
1024-57-3
57-74-9


7429-90-5
7440-364
7440-38-2
7440-39-3
7440-41-7
7440-43-9
744M7-3
744 (MM
7440-50-8
7439-89-6
7439-92-1
7439-96-5


Chemical


SaiilTOl.m. Orcanla
l.l'-Bipbeayl
2-M.ltyli.if4tb.l~.
Aceeifhlline
Ac«i»pWhyl.n.
Anthnceee
Irauldrtyde


Bonzo(e)iathficen.
Beazo(>)p)miie
Benzo<b)fluofialhoao
BeKo(J,kj)pef)rl»i.
Ben&>(k)fluorutboiie
bi«2-BHylh«trOP*'h^.l«
BrtylbeuylplitluUle
Ciibuole
:hiyieno


Dibeazo{a,h)katonwene
DibeazoAine
M-e-Biitylphthilue
'i-i-octylpbihiiito


Fleonatbeno
aorone
deoo(1.2.>«l)|>xiei»


ripktbelin.
WMBtbrMO


^rvae
•eitlddel/PCBi
,4'-DDD
4'-DDE
4'-DDT
phi-Cblonliii.
ndoi-1254
rocloi-1268
eldria


adoiulftnSulfkU
opticatorEpoxido
ochnicil CMordino
norianlei


umiaien
timony


nenic
rlim


oiyllium
dmium
raniwn
belt
pper
n
III


lUCMIMe


Minimum (l
Concentration


0.02602
0.07282
0.18626
0.19667
0.4802


0.06052
Z29265
2.29123
2.31549


1.676
238394


0.8
0.12
0.42


2.74766
0.43544
0.16055
0.061
0.083


5.22748
0.25625
1.76819
0.10375
3.07207
4.33506


0.00464
0.00519
0.00269
0.00781
0.20734
0.04356
0.00424
0.00409
0.00074
02782


10971
0.462
5.58
181
1.9


0.711
171


•9.57
109


21383
316
439


Minimum
Quallfle


J
}
J


J
I


1
I
J


1
3


J
I


Maximum (I
Concentration


0.0617
0.17022
0.56384
049749
0.98295
0.17229
3.41086
3.41803
4.28861
2.87139
3.86354


1.9
0.58
0.86


4.48851
0.72851
0.39925


0.17
0.083


7.73124
0.65899
3.0929


0.30218
5.30136
6.37272


0.01517
0.02061
0.01827
0.03592
0.83872
0.13913
0.00941
0.01269
0.00074
0.73538


21793
0.982
12.2
282
4.46
3.46
291
20.3
324


37162
591


4126


Maxlmu
Quallfle


I
J


J
J
1


1
J


I


J


I


I


J
J


1
I


Unlti


Max
MO/K
MO/KO
MO/KO
MO/KO
MO/KO
MO/XO
MO/KO
MOKO
MO/XO
MO/KO
MO/KO
MO/KO
MO/KO
MO/KO
MO/KO
MO/KO
M(VKO
MO/KO
M0«0
MOKO
MCVKO
JO/KO
MO/KO
MO/KO


4O/KO
MQ/KO
M*KO
iOIKO
JO/KO


MOK9
MOOCO
10/K.O
KifKO


MCVKO


ICMCO
JOKO


Moxa
MOKO
MOKa
id/KO


MO/KO
MaKa
MO/KO
IO/KO


MO/KO
MO/KO


Sample ID
of Maximum


Concentration


KWK-EP-5001-0000-01
RWR-FI^5002-000<W)1
RWR.FP.5002-0000-01
KWK-FP-5001-0000-01
RWR-FP-3002-0000-01
KWK-n>-5004-0000-<)l
KWK-FF-5004-0000-01
K.WR-FP.5001-0000-01
RWR-FP-5001-0000-01
S.WR-FP-5001-OIXKH>1
S.WR.F^SOOl̂ MO-01
s.WR-n>-5ooi-oooo-oi
B.WR-FP-5004-0000-01
RWR-FP.5002-0000-01
RWR.FP.5001.0000-01
KWR-FP-5001-0000-01
RWR-Pp.5002-0000-01
RWR-FP-5004-0000-01
RWR-FP-5002JWO(MU
RWR-FP-5001-0000-01
RWR.FP-5002-0000-01
RWR.FP-5001. 0000-01
RWR-FP-5002-0000-01
RWK-FF-5002-0000-01
RWR.FP-5004.0000-01


RWR-FP-5001-0000-01
RWR-FP.5001-0000-01
RWK-FP.J004-000041
RWR-FP-5001-0000-01
RWR-FP-5001-0000-01
RWR-FH.50tt4.0000.01
RWR.pp.5001.0000-01
RWR-FP-5004-0000-01
RWR-FP-5004-0000-01
RWR-FP-5001-0000-01


RWR-FP-50014000-01
RW&-FP-50044CIOO-01
RWR-FP-5004.0000-01
RWR-FP-5002-0000-01
RWR-FP-5001-0000-I>1
RWR.FP-5001-0000-01
RWR-FP-5001-0000-C1
XW&.FP.5004-000041
RWR-FP-SOOl-OOOO-Ol
R.WR-FP-5004-0000-01
RWR-FP-5001-0000-01
RWR-FP-S004-OCOO-01


Detection
Trequenc


4/4
4/4 '"
414
4/4
4/4
4/4
4 / 4
4/4
4/4
4 / 4
4 / 4
4 /4
4/4
4/4
4 / 4
4/4
4/4
4 /4
1/4
4/4
4/4
4 / 4
4 /4
4 / 4
4 / 4


4 / 4
4 /4
4/4


' • '4 /4
4/4
4 /4
4 /4
3/4
1/4
4/4


4 /4
4 /4
4/4
4/4
4/4
4/4
4/4
4/4
4/4
4/4
4/4
4 / 4


Ranee or
Detection


Llmltl
Mln-Max


.
•


•


.


.
•


;
.


0.58 'I


•


.


.


•


.


.


;
0.00215 • 0.00215
0.00124 • a 00215


-
.


;
.
•
.


Concentration
U»d for


Screening (2)


0.0617
0.17022
0.563M
0.49749
0.08295
0.17229
3.41086
3.41803
4.28861
2.87139
3.86354


1.9
0.58
0.86


4.48851
0.72851
0.39925


0.17
0.083


7.73124
0.65899
3.0929


0.30218
5.30136
6.37272


0.01517
0.02061
0.01827
0.03592
0.83872
0.13953
0.00941
0.01269
0.00074
0.73538


21793
0.9(2
112
2(2
4.46
3.46
291
20.3
324


37162
591


4126


B»clcjround
Value


N/A
K/A
H'A
N/A
N/A
N'A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
K/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A


K/A
N/A
N/A
K/A
N/A
N/A
N/A
N/A
N/A
N/A


N/A
N/A
N/A
N/A
K/A
N/A
K/A
N/A
N/A
K/A
N/A
N/A


Screening
Toxlclty
Value (3)


350


370


2200
610
0.62


0.062
0.62


6.2
35


1200 N
24 C
62 C


0.062 C
29 N


610 N
240 N
230 N
270 N
0.62 C
5.6 N


230 N


2.4 C
1.7 C
1.7 C


0.22 C


0.03 C


0.053 C


7600 N
3.1 N
0.39 C
540 N
15 N
3.7 N
210 C
900 C
310 N


2300 N
40 N


180 N


Potential
ARAR/TBC


Value (4)


N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A


N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A


N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A


Potential
ARAK/TBC


Source


N/A
N/A
N/A
N/A
N/A
N/A
K/A
N/A
N/A
K/A
N/A
K/A
WA
N/A
N/A
N/A
N/A
N/A
N/A
N/A
K/A
N/A
K/A
N/A
N/A


N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A


N/A
N/A
K/A
N/A
N/A
N/A
N/A
K/A
N/A
N/A
N/A
N/A


Retain
el


COPC7


No
Yei
No
Y.I
No
No
Y.I
Y.I
Yei
Y.i
No
No
No
No
No
Yei
No
No
No
No
No
Yn
No
Y.i
No


No
No
No
Y.i
Yd
Yn
No
Y»
No
Y«


YM
No
Yei
No
No
No
Yei
No
Yei
No
Y.I
Y.I


Rationale for
Contaminant
Deletion or
Selection (5)


9
A
S
A
S
S
A
A
A
A
3
3
5
3
S
A
S
S
S
S
S
A
S
A
S


S
S
S
A
A
A
S
A
3
A


A
S
A
3
S
3
A
3
A
E
A
A
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Table I.I


Oenrrnn.DUtrlbv.tloi and Selection orChemlcab of Potential Coacem
Floodplaln Sol] -BadtfroiMd Art*


Addeidira To Baiellao H«ma. Health RlikAiiMimMt: Oxbow Art.
C««tr.d«l»M««orR«tor»tloli Project Super-find SH»


North Providence, Rhode bl»d


oTimeftune: Curnnl/Furura
: FloodplainSoil
e Medium: FloodpldnSoil


CAS
Number


7439-97-0-
J29S7-92-4
7439-91-7
74IO-02-0
77BW9-2
7+10-23-1
7-440-lt-O
7440-42-2
7440-SM


38178-W-3
IBM


PCBCTEM


Chemical


*m*T
Mercery (methyl)
Molybdenum
flcW


SeYoaiam
lilver
"ftalliwn


Vuadhm
Zinc
r»orttiTur«u
HCX
Toricity Bqaivaleacy - Muanali
amity Biaivalauy (KB) . Mammals


Minimum a)
Concentration


0.3»1
0.000324


Ml
25.}
0.«»7
1.23


ftjij
55.6
138


O.OOOOU77
0.0000221
0.000037*


Minimum
QuiIIfler


I
J


J


Molmura 0)
Conctnlratlon


0.811
0.0007<2


•7.7
3«7


0.9<3
3.i


0.383
103
497


0.00041706
0.000109
0.0000379


Mulraum
Quilintr


J
J


J


J


Dnlu


M(VKO
MOKO
Moaca
MtVKO
MOKO
MOKO


.MOKO
MQ/ica
Mdica


MOKO
MOVKO
MO/KO


Simple ID


ofMnlmum
Concenlratlon


KWR-FP-3001-0000-01
KWK-FP>>002400<W1
RWK-TP-3CB5-0(1«M)1
RWR-PP-3001-00(X)-01
KWR-FP.30M-0000-01
RWR-FP.3001*»M1
»WRJT>-3(XM-«IOO-01


X.WR-FP-3004400M1
KWRJ^iboi-OOMMli


RWR-PP-3004-OOC«Mll
RWR-FH3001-0000-01
SWK-TP-1002-0000-01


DtUcUon


Frequency


4/4
4/4
4/4
4/4
3/4
4/4
4/4
4/4
4/4


4/4
4/4
1/1


Rinit*


DetccUon
Limits


Mln-M«x
.
.
-
.


0.611 . 0,411
.
.


.


.


.


Conctntratloa
Uicd far


Scmnlncp)


0.111
0.0007<2


17.7
3(7


0.943


J.i
0.3t3
103
497


0.00041706
0.000109
0.0000379


B*ckf round
V.lu,


tVA
K/A
WA
N/A
N/A
VIA
WA
»A
WA


N/A
WA
WA


ScrMBlnf
Tralclty
V.l.ep)


0.61 N


39 N
160 N


39 N


39 N
0.31 N


a N
2300 N


3.90E-06 C
3.90E-06 C


PotinUtl
ARAIVTBC


Vilut(4)


N/A
tVA
N/A
N/A
N/A
N/A
N/A
N/A
N/A


N/A
N/A
N/A


Potential


ARAIVTBC
Source


N/A
N/A
N/A
K/A
N/A
WA
KTA
WA
NTA


N/A
N/A
WA


Retain
at


COPC7


YM
No
YM


Yil
No
No
Y.i
Y.I
No


fn
Yn
YM


Ratlonile for


Contaminant
DeleUon or
Selection (SI


A
3
A
A
3
a
A
A
S


A
A
A


(1) Minimum or mvdm •truiod datocttd in npoiura im. Simplet ioduoed In d»b i« ve IdMtiflid l> Appudix A.
0) He coKeatndoa uud for tone«lt( li 1»« miximwn oVtectxl ccucrafnlioa. per USBPA KHIOO I (USEPA. 1W3).


(3) Viluae in the RMideatial Soil Pralimiaiiy RemdittioB Ooeli (PROt) obuiaeo' from USEPA Re(ion K filed October 20,2004.


Veluei UHd for ecreeaiit ire the teeldmliil toil PROi for thi letter of ciacer rliki equil to 1E-06 or non-mar riiti eo.gil to i nurd Index of 0.1, perTJBEPA R«t><* I (USEPA, 1999).
(4) Tien ire no .pplioU. AKAR vilui for toil
(5) Aulyte ii telecM il l COPC tt the coacntntion uied for Kteealit Kceedi tie FRO.


I - Concnlnnoi tad for icreelint It leu tbu the icmclm lojdcity vilur, the tndyte mi not lelecled u i COPC.
A - Coiceitnllon yied for eereeiiic U ireiter then tno icre«iii( lojdcily viliir, the uelyle w» ulecled u i COPC
E - The inelyte it i himii eueatiil nutrieit.udUioli»aeidendtobe loso it the ooncntntion detected; tbe wilyte mi tot lelected u a COPC (AJX Little, 199« USEPA, 1W3).


N/A-Nottppliabl.
- Buktroiad vdaet ire lot ippliciMe for eeledioi of COPCv Rl.b at tbeBKtfoiud loctfioa will be cfcanderiitd and comoarad to the riib characterized ii thil uieumwl
- Potential AXAR/TBC valiet are lot applicable for teleclion of COPCi. EPA iiuen we of riik-baied media coaoentntioai for acneaint COPCv


Qualillerdefiiitioai:


J-Valiwbeelinated.


MOKO - mlllltnmi per kilo|/im
COPC « chemical of potential concern


ARAR/TBC - Applicible or Relevant and Approprlite Requirement! / To Be Cooiiderad


N - Bated on non-cancer eadpoint
C - Bated on cancer eadpoint


Prepared by: KIA


Checked by: M)M


MACTIC Imlneerlni end Coneultlnf, Inc.
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Table 3.1.RME


Medium-Specific Exposure Point Concentration Summary •


Floodplaln Soil


Reasonable Maximum Exposure


Addendum To Baseline Human Health Risk Assessment: Oxbow Area


Centredale Manor Restoration Project Superfund Site


North Providence, Rhode Island


cenario Timeframe: Current/Future


n: Floodplain Soil


xposure Medium: Floodplain Soil


Exposure


Point


GREYSTONE


Chemical
of


Potential


Concern (1)


Semh-olotile Organic!
2-Methylnaphthalene
Acenaphthylene
Benzo(a)anthracene
3enzo(a)pyrene
3onza(b)fluGfanthene


Benzo(£.h,i)p«yleno
Dibenzo(aji)anthracene
IndenoO ,2,3-cd)pyrene
'henanthrene


Peiticldei/PCBf
alpha-Chlordano
Aroclor-1254
Aroclcr-1268
Bndojulfan Sulfatc
Technical Chlordane
norganlei
luminum
nemc
3inxnium


Copper
Lead
Manganese


[ercuiy
blybdenum
ickel
lallium
anadium
lozlns/Furani


'oxicity Equivalency (Dioxim/Furani) - Mammals


Units


MO/KG
MO/KG
MG/KO
MO/KO
MO/KG
MO/KG
MQ/KO
MQKO
MG/KQ


MO/ECO
MQKO
MOKO
MQKO
MO/KO


MO/KO
MO/KO
MOKO
MO/KO
MO/KO
MO/KO
MO/KO
MGWKO
MO^CO
MO/KO
MO/KO


MO/KO


Arithmetic


Menu


0.1071
0.31765
3.09372
3.07718
3.45207
2.336


0.61485
2.51886
3.95543


0.0178
0.51998
0.08389
0.00650
0.4307


15899
7.72
231
205
450


1841


0.582
54.0
120


0.461


82.3


0.0000550


95%UCL


(distribution)


NC
NC
NC
NC
NC
NC
NC
NC
NC


NC
NC
NC
NC
NC


NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC


NC


Maximum


Detected


Concentration
(qualifier)


0.17022 J
0.49749
3.41086
3.41803
4.28861
2.87139
0.72851
3.0929


5.30136


0.03592
0.83872
0.13953 J
0.01269 J
0.73538


21793 I
12.2
291
324
591


4126
0.811
87.7 I
387


0.585
103


0.000109


Exposure Point Concentration


Value


0.17022
0.49749
3.41086
3.41803
4.28861
2.87139
0.72851
3.0929


5.30136


0.03592
0.83872
0.13953
0.01269
6.73538


21793
12.2
291
324
591


4126
0.811
87.7
387


0.585
103


0.000109


Units


MQ/K.G
MQ/KO
MG/KO
MO/KO
MO/KG
MG/KG
MG/KO
MO/KO
MO/KG


MG/KG
MOKG
MO/KG
MO/KQ
MO/KG


MO/KG
MO/KG
MG/KG
MO/KG
MG/KG
MG/KO
MO/KG
MG/KO
MO/KG
MG/KG
MO/KG


MO/KO


Statistic (1)


Max
Max
Max
Max
Max
Max
Max
Max
Max


Max
Max
Max
Max
Max


Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max


Max


Rationale


(3)
(3)
(3)
(3)
(3)
(3)
(3)
(3)
(3)


(3)
(3)
(3)
(3)
(3)


(3)
(3)
(3)
(3)
(3)


.. (3)
(3)
(3)
(3)
(3)
(3)


(3)


MACTEC Engineering and Consulting, Inc.
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Table 3.1.RME


Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Floodplain Soil


Addendum To Baseline Human Health Risk Assessment: Oxbow Area
Cenfredale Manor Restoration Project Superfund Site


North Providence, Rhode Island


Scenario Timefivune: Current/Future
Medium: Floodplain Soil
Exposure Medium: Floodplain Soil


Exposure
Point


OXBOW


Chemical
of


Potential
Concern (I)


PMtlcidu/PCBi
a-chlordane
dieldrin
endotuUanH
oidrin aldehyde
endrinketone
g-chlordane
Technical Chlordane


Aroclcrl2S4
norganlci


Antimony
Anenic
*admium


Copper
Lead
Manganese
hallium


Vanadium
Dioxlni/Furani
Toxicity Equivalency (Dioxins/Furam) - Mammals


Units


MO/KO
MOKO
MO/KO
MO/KO
MO/KO
MQfKQ
MO/KO
MO/KO


MO/KO
MO/KO
MO/KG
MO/KO
MO/KO
MO/KO
MOKO
MO/KO


MO/KO


Arithmetic
Mean


0.0030
0.023
0.0012
0.0038


0.00064
0.0040
0.016


1.4


3.0
5.4
4.0
121
575
826
0.72
59.3


0.0018


95%UCL
(distribution)


NC
NC
NC
NC
NC
NC
NC
NC


NC
NC
NC
NC
NC
NC
NC
NC


NC


Maximum
Detected


Concentration
(qualifier)


0.00768 1
0.06338 1
0.00337
0.00951 ;
0.00173
0.00694
0.03008
3.5833 J


7.01


12.8
8.25
357
1835
859
1.04
71.1


0.004291


Exposure Point Concentration


Value


0.00768
0.06338
0.00337
0.00951
0.00173
0.00694
0.03008
3.5833


7.01
12.8
8.25
357
1835
859
1.04
71.1


0.004291


Unit*


MO/KO
MGfKO
MO/KQ


MOKO
MO/KG
MO/KQ
MO/KG
MCVKO


MOKO
MOKO
MO/KQ
MQ/KG


MCWCG
MO/KO
MO/KO
MO/KO


MO/KO


Statistic (1)


Max
Max
Max
Max
Max
Max
Max
Max


Max
Max
Max
Max
Max
Max
Max
Max


Max


Rationale


(2)
(2)
(2)
(2)
(2)
(2)


(2)
(2)


(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)


(2)


(1) Chemicab of potential concern are identified in Table 2.1 and Table 2.2 for the lite expoeure ana and background ana respectively.


(2) Max Maximum detected concentration, applied if fewer than 10 temples (95V< UCL not calculated), or if the 95% UCL ii greater than the maximum concentration.


Qualifier Definition!:


I - Value ii wtimated.


MO/KO M milligram! per kilogram


NC- Not Calculated


EFC - Btpo»ure Point Concentration


UCL • Upper Confidence Limit on the arithmetic mean


Prepared by:


Checked by:


KJC


MJM


MACTEC Engineering and Consulting, Inc.
P.AWMVnCOE-NAE\a<MMC
EPC^CMXIxwxIt, EPC RME
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Table 3.1.CT
Medium-Specific Exposure Point Concentration Summary - Central Tendency


Floodplain Soil


Addendum To Baseline Human Health Risk Assessment: Oxbow Area
Cenfredale Manor Restoration Project Superfund Site


North Providence. Rhode Island


Scenario Timcfrunc: Current/Future
Medium: Floodplain Soil
Exposure Medium: Floodplain Soil


Exposure
Point


GREYSTONE


Chemical
of


Potential
Concern (1)


Scmivolatllc Organic*
2-Methylnaphthalene
Acenaphthylene
3enzo(a)anthraceno
Benzo^pyrene
Benzo(b)fluoranthene
)enzo(g.h,i)perylene


Dibenzo(a,h)anthracene
Ihdono(l,2,3-cd)pyrene
Phenanthreno
Pestlcldes/PCB>
alpha-Chlordane
Arodor-1254
Aroclor-1268
Endosulfan Sulfate


ethnical Chlordane
norganlci


Aluminum
Arsenic


hromium
opper
ead
jmganese


Mercury
Molybdenum


iclcel
lallium
anadium
ioxini/Furaiu


'oxicity Equivalency (Dioxins/Furans) - Mammab


Units


MO/KG
MO/KG
MG/KG
MG/KG
MO/KG
MG/KG
MO/KG
MG/KG
MO/KG


MO/KG
MG/KG
MG/KG
MG/KG
MG/KG


MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MO/KG
MG/KG
MG/KG
MG/KG
MG/KG
MQKG


MG/KG


Arithmetic
Mean


0.1071
0.31765
3.09372
3.0771 S
3.45207
2.336


0.61485
2.51886
3.95543


0.0178
6.51998
0.08389
0.00650
0.4307


15899
7.72
231
205
450
1841
0.582
54.0
120


0.461
82.3


0.0000550


95%UCL
(distribution)


NC
NC
NC
NC
NC
NC
NC
NC
NC


NC
NC
NC
NC
NC


NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC


NC


Maximum
Detected


Concentration
(qualifier)


0.17022 }
0.49749
3.41086
3.41803
4.28861
2.87139
0.72851
3.0929
5.30136


0.03592
6.83872
0.13953 J
0.01269 J
0.73538


21793 J
12.2
291
324
591


4126
0.811
87.7 J
387


0.585
103


0.000109


Exposure Point Concentration


Value


0.1071
0.31765
3.09372
3.07718
3.45207
2.336


0.61485
2.51886
3.95543


0.0178
0.51998
0.08389
0.00650
0.4307


15899
7.72
231
205
450
1841
0.582
54.0
120


0.461
82.3


0.0000550


Units


MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG


MO/KG
MG/KG
MG/KG
MG/KG
MG/KG


MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG


MG/KG


Statistic (1


Mean
Mean
Mean
Mean
Mean
Mean
Mean
Mean
Mean


Mean
Mean
Mean
Mean
Mean


Mean
Mean
Mean
Mean
Mean
Mean
Mean
Mean
Mean
Mean
Mean


Mean


Rationale


(3i>
(3)
(3)
(3)
(3)
P) ,
(3)
(3)
(3)


(3)
(3)


..(3)
(3)
(3)


(3). . ...
(3)
(3)
(3)
(3)
(3)
(3)
(3)
(3)
(3)
(3)


(3)


MACTEC Engineering and Consulting, Inc.
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Table 3.1.CT


Medium-Specific Exposure Point Concentration Summary - Central Tendency
Floodplain Soil


Addendum To Baseline Human Health Risk Assessment: Oxbow Area
Centredale Manor Restoration Project Superfund Site


North Providence, Rhode Island


Scenario Timeframe: Current/Future


Medium: Floodplain Soil


Exposure Medium: Floodplain Soil


Exposure
Point


OXBOW


Chemical


of
Potential


Concern (1)


PeitWdw/PCB.
a-chlordane
dieldrin
endosulfan n
endrin aldehyde
endrinlcetone
g-chlordane
Technical Chlordane


Arocior 1254
norganlcs


Antimony
Arsenic
Cadmium
Copper
Lead
langanese
nallium


Vanadium
Hoxlns/Furans
'oxicity Equivalency (Dioxins/Furans) - Mammals


Units


MO/KG
MG/KG
MG/KG
MG/KG
MG/KG
MO/KG
MO/KG
MG/KG


MO/KG
MG/KG
MO/KG
MG/KG
MG/KG
MG/KG
MG/KG
MO/KG


MG/KG


Arithmetic


Mean


0.0030
0.023
0.0012
0.0038


0.00064
0.0040
0.016
1.4


3.0
5.4
4.0
121
575
826
0.72
59.3


0.0018


95%UCL


(distribution)


NC
NC
NC
NC
NC
NC
NC
NC


NC
NC
NC
NC
NC
NC
NC
NC


NC


Maximum


Detected
Concentration


(qualifier)


0.00768 J
0.06338 J
0.00337
0.00951 J
0.00173
0.00694
0.03008
3.5833 J


7.01
12.8
8.25
357
1835
859
1.04
71.1


0.004291


Exposure Point Concentration


Value


0.0030
0.023
0.0012
0.0038
0.00064
0.0040
0.016


1.4


3.0
5.4
4.0
121
575
826
0.72
59.3


0.0018


Units


MG/KG
MG/KG
MG/KG
MG/KG
MO/KG
MG/KG
MG/KG
MG/KG


MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG


MG/KG


Statistic (1)


Mean
Mean
Mean
Mean
Mean
Mean
Mean
Mean


Mean
Mean
Mean
Mean
Mean
Mean
Mean
Mean


Mean


Rationale


(2)
... (?) ...


(2)
(2) .


. (2> .
(2)
(2)
(2)


. (2)
(2)
(2)


....(2) . .
. (2)


(?)
. <?)


(2)


(2)


(1) Chemicals of potential concern are identified in Table 2.1 and Table 2.2 for the site exposure area and background area respectively.


(2) Mean: Arithmetic Mean, applied if fewer than 10 samples (95% UCL not calculated), or if the 95% UCL is greater than the maximum concentration.


(3) Max: Maximum, applied in the special case where the arithmetic mean has been selected, but because of elevated detection limits in non-detects, it is greater than the maximum detected concentration.


Qualifier Definitions:


J " Value is estimated.


MG/KG -milligrams per kilogram


NC-Not Calculated


EPC - Exposure Point Concentration


UCL - Upper Confidence Limit on the arithmetic mean
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Table 4.I.RME
V«luci Used For Daily Intake Calculations


Addendum To Baseline Human Health Risk Assessment: Oifcow Area
Centradale Manor Rottoratloii Project Superfund Site


North Providence, Rhode bland


SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: FLOODPLAIN SOIL


URE MEDIUM: FLOODPLAIN SOIL


II EXPOSURE
ROUTE


INGESTION


1
'


DERMAL


RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT


PASSIVE RECREATION
VISITOR


PASSIVE RECREATIONAI
VISITOR


ADULT


(ages 19 «nd abov


ADOLESCENT


(ages 7- 18)


CHILD


(ages 1 - 6)


ADULT


ages 19 and above


ADOLESCENT


(ages 7. 18)


GREYSTONE MILL PON1


ALLENDALEPOND


GREYSTONE MILL PONT


ALLENDALEPOND


GREYSTONE MILL POND


ALLENDALEPOND


GREYSTONE MILL POND


ALLENDALEPOND


REYSTONE MILL POND


ALLENDALEPOND


PARAMETER
CODE


CS
IR-S


FI
EF
ED
BW


AT-C
AT-N


CF


CS
m-s
FI
EF
ED
BW


AT-C


AT-N
CF


CS
IR-S


FI
EF
ED
BW


AT-C
AT-N


CF


CS
AF


AbF
SA
EV
EF
ED
BW


AT-C
AT-N
CF


CS
AF


AbF
SA
EV
EF
ED
BW


AT-C


AT-N
CF


PARAMETER DEFINITION


CHEMICAL CONCENTRATION IN SOIL


INGESTION RATE OF SOIL


FRACTION INGESTED


EXPOSURE FREQUENCY


EXPOSURE DURATION


BODY WEIGHT


AVERAGING TIME (CANCER)


AVERAGING TIME (NONCANCER)
CONVERSION FACTOR


CHEMICAL CONCENTRATION IN SOIL


INGESTION RATE OF SOIL


FRACTION INGESTED


EXPOSURE FREQUENCY


EXPOSURE DURATION


BODY WEIGHT


AVERAGING TIME (CANCER)


AVERAGING TIME (NONCANCER)
CONVERSION FACTOR


CHEMICAL CONCENTRATION IN SOIL


INGESTION RATE OF SOIL


FRACTION INGESTED


EXPOSURE FREQUENCY


EXPOSURE DURATION


BODY WEIGHT


VERAGING TIME (CANCER)


VERAGING TIME (NONCANCER)
ONVERSION FACTOR


CHEMICAL CONCENTRATION IN SOIL


ADHERENCE FACTOR


ABSORPTION FACTOR


KIN SURFACE AREA AVAILABLE FOR C


EVENT DAY


EXPOSURE FREQUENCY


EXPOSURE DURATION


ODY WEIGHT


VERAGING TIME (CANCER)


VERAGING TIME (NONCANCER)
ONVERSION FACTOR


-HEMICAL CONCENTRATION IN SOIL


ADHERENCE FACTOR


ABSORPTION FACTOR


KIN SURFACE AREA AVAILABLE FOR C


"VENT DAY


POSURE FREQUENCY


OCPOSUKE DURATION


ODY WEIGHT


VERAGING TIME (CANCER)


VERAGING TIME (NONCANCER)
NVERSION FACTOR


VALUE


chemical-spocifi


100
I


78
12
70


23550


4380
0.000001


chemical-specific
100


1
78
12
45


2SS50


4380
0.000001


chemical-specific


200
!


78
6
15


25550


2190
0.000001


chemical-specific
0.07


chemical-specific
5700


1


78
12
70


25550


tsta
0.000001


chemical-specific


0.2
chemical-specific


4800


1
78
12
45


25550


4380
0.000001


UNITS


mg/kg
me/day
unities*
dsyfyr


yr
kg
day
day


kg/mg


mg/kg


mg/day


unities*
day/yr


yr
kg
day
day


kg/mg


mg/kg


mg/day
unities*


day/yr


y
kg


day
day


kg/mg


mg/kg


mg/cm2


unitless


cm2/day


unitless
dayfyr
y
kg
day
Ay


kg/mg


mg/kg


mg/cm2


unitless


cm2/day


unitless


day/yr


yr
kg
day
day


kg/me


RATIONALE/
REFERENCE


EPC Table
USEPA, 1994'


Professional Judgemen


Professional Judgemen


USEPA, 1994"


USEPA, 1994


USEPA, 1989


USEPA, 1989


EPC Table
USEPA, 1994'


Professional Judgemen


Professional Judgement1


USEPA, 19944


USEPA, 1997'


USEPA, 1989


USEPA. 1989


EPC Table
USEPA, 1994'


Professional Judgement
Professional Judgement'


USEPA. 1994'


USEPA, 1994


USEPA, 1989


USEPA, 1989


EPC Table
USEPA, 200 17


USEPA, 2001'


USEPA, 2001*


Professional Judgement


Professional Judgement1


USEPA, 1994"


USEPA, 1994


USEPA, 1989


VSEPA. 1919


EPC Table
USEPA, 2001'


USEPA, 20011


USEPA. 1997*


Professional Judgement
Professional Judgement2


USEPA, 1994*


USEPA, 1997'


USEPA, 1989


USEPA, 1989


INTAKE EQUATION/
MODEL NAME


INTAKE-1NGESTION -


CS x Ul-S x FI x EF x ED x CF x 1/BW x I/AT


I


1
INTAKE-INGESTION -


CS x IR-S x FI x EF x ED x CF x I/BW x I/AT


INTAKE-INGESTION -


CS x IR-S x FI x EF x ED x CF x 1/BW x I/AT


II
INTAKE-DERMAL -


DAevent x SA x EV x EF x ED x 1/BW x I/AT


Where DAevent*


CS x AF x AbF x CF


INTAKE-DERMAL -


DAevenl x SA x EV x EF x ED x 1/BW x I/AT


lere DAevent *


CS x AF x AbF x CF


W •"•arineering and Consulting, Inc.
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Table 4.1.RME


Vdiw Used Per DaJlr Intake C*leuUtlon»


Addendum Te Baseline Humui Mt«llh Risk Assessment: Oxbew An
Ctntr*dau> Miner Reiteration Project Superfund Site


North Provident., Rhede Iilend


ARIOTIMEPRAMK: CURRENT/FUTURE
If ED1UM: FLOODPLA1N SOIL


', MEDIUM: FLOODPLAIN SOIL


"ROUT!?* RECEPTOR POPULATION RECEPTOR ACE EXPOSURE POINT


DERMAL
(cont) PASSIVE RECREATIONAI


VISITOR
(cont)


CHILD
(ages 1-6)


GREYSTONE MILL POND
ALLEND ALE POND


PARAMETER
CODE


CS


AF
AbF


SA


BV


EF


ED


BW


AT-C
AT-N


CF


PARAMETER DEFINITION


CHEMICAL CONCENTRATION IN SOIL
ADHERENCE FACTOR
ABSORPTION FACTOR
SKIN SURFACE AREA AVAILABLE FOR C
EVENT DAY
EXPOSURE FREQUENCY
EXPOSURE DURATION
BODY WEIGHT
AVERAGING TIME (CANCER)
AVERAGING TIME (NONCANCER)
CONVERSION FACTOR


VALUE


chemical-specific
0.2


chemical-specific
2(00


1
71


6
IS


2S550
2190


0.000001


UNITS


mg/Vg
mg/cm2
witless
cmZAhy
unilless
day/Vr


yr
kg
day
day


kg/mi


RATIONALE/
REFERENCE


EPC Table
USEPA, 200)'
USEPA.200I1


USEPA, 200)'
Professional Judgement
Professional Judgement1


USEPA. 1994*
USEPA, 1994
USEPA, 1919
USEPA, 1989


INTAKE EQUATION/
MODEL NAME


INTAKE-DERMAL -
DAevent x SA x BV * EF x ED x I/BW x I/AT


Where DAevent-
CSxAFxAbFxCF


USEPA, 1919. "Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual (Part A)"; Office of Emergency and Remedial Response; EPA-540/I-89AXM (interim final); Washington, D.C., December.
USEPA, 1994. "Risk Updates No. 2"; USEPA Region I, Waste Management Division; August Values from 'Attachment 2' to Risk Updates No. 2.
USEPA, 1997. •Exposure Factors Handbook, Volume 1"; Office of Research and Development; EPA-600/P-95/002Fa; Washington, D.C.; August
USEPA, 2001. "Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540VR/99/OOS.
I-Soil ingestion rale used.
2 - Value based on exposure during wading, swimming, and walking/exploring banks (4 days per week June - August), and walking/exploring banks (2 days per week May, Sept, Oct).
3 - Representing ages 19 and above of a 30-year residential exposure duration.
4 - The total RME exposure duration is 30 years, consistent with USEPA, 1994. The allocation of exposure duration for the three age groups is based on profef sional judgement
5 - Values are the average of 50th percentiie body weights for males and females ages 7 through 18.
6 - Values are the average of 50th percentiie body surface areas (sum of areas for face, hands, forearms, tower legs, and feet) for males in the various age groups indicated.
7 - Values for residential exposure to soil used as conservative estimate of potential soil adherence associated with recreational walking/exploring.
I - Values-are provided (Table 3-4 of USEPA, 2001) for arsenic, cadmium, chlordsno, 2,4-D, DDT (used for DDD, DDE). TCDD, lindane (used for other BHC isomen), PAHf, PCBj, wd penlachlorophenoJ. A single value is listed for all other SVOCs.


No values are listed for VOCs, other pesticides, or other inorganics and. subsequendy, no value will be assigned to the ABSd term for COPCs falling into those categories.
9 - Values for residential exposure to soil used as conservative estimate of potential surface area exposed to soil during recreational walking/exploring.


mg - milligram!
cm • square centimeters
kg-kilogram!


Prepared by: KJC
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Tabl«4.J.CT
Values Used For Daily Int.ke Calculations


Addendum To Baseline Hum«n Health Risk Auaimatl: Oibow AIM
Centrtdale Minor Restoration Project Superfund Site


North Providence, Rhode Island


SCENARIO TIMEPRAME: CURRENT/FUTURE
MEDIUM: FLOODPLAIN SOIL


E MEDIUM: FLOODPLAIN SOIL


EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR ACE EXPOSURE POINT
PARAMETER


CODE
PARAMETER DEFINITION VALUE UNITS


RATIONALE/
REFERENCE


INTAKE EQUATION/
MODEL NAME


I INOESTION


1
DERMAL


.


PASSIVE RECREATION
VISITOR


PASSIVE RECREATIONAL
VISITOR


ADULT


(ages 19andabo


ADOLESCENT


(igciT-U)


CHILD


(ages 1-6)


ADULT


ages 19 and above


ADOLESCENT


(ages7-l«)


G KEYSTONE MILL PON


ALLENDALEPOND


GREYSTONE MILL PON


ALLENDALEPOND


GREYSTONE MILL PON
ALLENDALEPOND


GREVSTONE MILL POND


ALLENDALEPOND


GREYSTONE MILL POND


ALLENDALEPOND


CS
IR-S
Fl


EF
ED
BW


AT-C
AT-N


CF


CS
IR-S


FI
EF
ED
BW


AT-C
AT-N
CF


CS
IR-S
n
EF
ED
BW


AT-C
AT-N


CF


CS
AF


AbF
SA
EV
EF


ED
BW


AT-C
AT-N


CF '


CS
AF


AbF
SA
EV


EF
ED
BW


AT-C
AT-N


CF


CHEMICAL CONCENTRATION IN SOIL


INOESTION RATE OF SOIL


FRACTION INGESTED


EXPOSURE FREQUENCY


EXPOSURE DURATION
BODY WEIGHT


AVERAGING TIME (CANCER)
AVERAGING TIME (NONCANCER)
CONVERSION FACTOR


CHEMICAL CONCENTRATION IN SOIL
INOESTION RATE OF SOIL


FRACTION INGESTED


EXPOSURE FREQUENCY


EXPOSURE DURATION
BODY WEIGHT


AVERAGING TIME (CANCER)


AVERAGING TIME (NONCANCER)
CONVERSION FACTOR


CHEMICAL CONCENTRATION IN SOIL


INOESTION RATE OF SOIL


FRACTION INGESTED
EXPOSURE FREQUENCY
EXPOSURE DURATION


ODY WEIGHT


AVERAGING TIME (CANCER)


VERAGIHO TIME (NONCANCER)
ONVERSION FACTOR


HEMICAL CONCENTRATION IN SOIL


DHERENCB FACTOR
BSORPTION FACTOR


KIN SURFACE AREA AVAILABLE FOR CC
VENT DAY


EXPOSURE FREQUENCY


EXPOSURE DURATION
ODY WEIGHT


VERAGINO TIME (CANCER)
VERAGINO TIME (NONCANCER)
ONVERSION FACTOR


HEMICAL CONCENTRATION IN SOIL
DHERENCE FACTOR


ABSORPTION FACTOR


KIN SURFACE AREA AVAILABLE FOR CC


ENTDAY


POSURE FREQUENCY
POSURE DURATION
DY WEIGHT


ERAGINO TIME (CANCER)
VERAGING TIME (NONCANCER)


NVERSION FACTOR


cheoiical-speclfi
50
1


39
4


70
25UO
1460


0.000001


chemical -specific


50
1


39


3
45


15550


1095
0.000001


chemical -specific
100


1
39
J
15


25550


730
0.000001


chemical-specific


0.01


chemical -specific
5700


1
39


4
70


25550


1460
0.000001


chemical-specific
0.04


chemical-spccifi;
4100


I
39


3
45


25550


1095
0.000001


mg/kg


ro»/day
unitlen
day/yr


y
kg


day
day


kg/mg


mgAg


mg/day
unidcss
day/yr


y
kg


day
day


kg/mg


rag/kg
mg/day


unitleu
day/yr


>•'
k«
day
day


kg/mg


mg/kg


mg/cml
unities!


cm2/day
unitless


day/yr


y
k«


day


day
k«/m^


mg/kg
mg/cm2
unitlesf


cml/day


unitless


day/yr
yr
kg


day
day


kg/mg


EPC Table
USEPA, 1994'


Professional Judgement
Professional Judgement


USEPA, 1994'


USEPA. 1994
USEPA. 1919


USEPA, 1919


EPC Table
USEPA, I9941


Professional Judgement
Professional Judgement'


USEPA, 1994"


USEPA, I9974


USEPA, 19J9
USEPA, 1919


EPC Table
USEPA, I9941


Professional Judgement
Professional Judgement1


USEPA, 1994'


USEPA, 1994


USEPA, I9J9


USEPA, 1989


EPC Table
USEPA. 2001*


USEPA, 2001'


USEPA, 2001'


Professional Judgement
Professional Judgement'


USEPA, 1994'


USEPA, 1994


USEPA, I9«9


USEPA. 19S9


EPC Table


USEPA, 2001*
USEPA, 2001'


USEPA, 1997'


Professional Judgement
Profeisional Judgement1


USEPA, 1994'


USEPA. 1997*


USEPA. 1989


USEPA, 1989


INTAKE-INGESTION -


CS x IR-S x Fl x EF x ED * CF x I/BW x I/AT


I


1
INTAKE-INGESTION - 1


CS x IR-S x Fl » EF x ED x CF x I/BW x I/AT


INTAKE-1NGESTION -


CS x IR-S x Fl x EF x ED * CF x I/BW x I/AT


||


INTAKE-DERMAL - 1
DAevcnt x SA x EV x EF x ED x 1/BW x I/AT


'here DAevcnt B [I
C S x A F x A b F x C F


I


INTAKE-DERMAL* 1


DAevent x S A x EV x EF x ED x 1/BW x I/AT


here DAevent •
CSxAFxAbFxCF


tring and Consulting, Inc. o o 1:40 PM
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Table 4.1.CT


Values UKd Far Duly Intake Calculations


Addendum To Baseline Human Health Risk Aasussaent: Oibow Am
Centradal* Manor Restoration Project Superfund Site


North Providence, Rhode blind


UO TIMEFRAME: CURRENT/FUTURE
DIUM: FLOODFLA1N SOIL


URE MEDIUM; FLOODPLAIN SOIL


EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT


DERMAL
(cent) PASSIVE RECREATIONAL


VISITOR
(cent)


CHILD
(ages I- 6)


OREYSTONE MILL POND
ALLENDALE POND


PARAMETER
CODE


CS
AF


AbF
SA
EV
EF
ED
BW


AT-C
AT-N
CF


PARAMETER DEFINITION


CHEMICAL CONCENTRATION IN SOIL
ADHERENCE FACTOR
ABSORPTION FACTOR
SKIN SURFACE AREA AVAILABLE FOR CC
EVENT DAY
EXPOSURE FREQUENCY
EXPOSURE DURATION
BODY WEIGHT
AVERAGING TIME (CANCER)
AVERAGING TIME (NONCANCER)
CONVERSION FACTOR


VALUE


chemical-specific
0.04


chemlcal'Specinc
2100


1
39


1
15


25)50
730


0.000001


UNITS


mg/kg
mg/cm2
unities!
cm2/day
unitlcll
dayfrr


yr
k«
day
day


kp/mg


RATIONALE/
REFERENCE


EPC Table
USEPA, 2001'
USEPA.200I'
USEPA, 2001'


Professions! Judgement
Professional Judgement'


USEPA, I9941


USEPA. 1994
USEPA, 1919
USEPA. 1919


INTAKE EQUATION/
MODEL NAME


INTAKE-DERMAL "
DAevent x SA x EV x EP x ED x I/BW x I/AT


Where DAevent -
CSxAFxAbFxCF


USEPA, I9S9. "Rink Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A)"; Office of Emeigeney and Remedial Roponie; EPA-540/1-19/002 (interim final); Washington, D.C.. December.
USEPA, 1994. "Rilk Update! No. 2"; USEPA Region I, Waite Management Diviilon; August. Valuea from 'Attachment 2* to Rllk Update! No. 2.
USEPA, 1997. 'Exposure Facton Handbook, Volume 1'; Office of ReKaidi and Development; EPA-«00/P.95/002Fa; Waihington, D.C.; August
USEPA, 2001. 'Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance fcr Dennal Riak AueHment) Interim. EPA/540/R/99AI05.
1 - CT loll Ingettion rate lucd.
2 - Value bawd on expoiure during wading, iwimming, and walking/exploring banka (2 dayi per week June - Auguit), and walking/exploring bank! (I day per week May, Sept, Oct).
3 - The total CTttpcwiiv duration li 9 yean, continent with USEPA, 1994. The allocation of exposure duration for the time age group! U baled on profcuJonal judgement
4 - Valuet an the average of 50th percentile body weight! for mala and female! agei 7 - 11.
5 - Values are die avenge of 50th perccntile body surface areas (sum of areas for &ce, hands, foreamis, lower legs, and feet) for males in the various age groups indicated.
6 - CT values for residential exposure to soil used as conservative estimate of potential soil adherence associated with recreational walking/exploring.
7 • Values are provided (Table 3-4 of USEPA, 2001) for arsenic, cadmium, chloidano. 2.4-D. DDT (used for ODD, DDE), TCDD. Undine (used for other BHC isomen), PAHs, PCBs, and pentachlonphenol. A single value is listed for all other SVOCs.


No values an lilted for VOO. other pesticides, or other inoiganics and, subsequently, no value will be assigned to the ABSd terni for COPCs falling into those categories.
I - Values for residential uponin to soil used as conservative estimate of potential surface area exposed ID soil during recreational walking/exploring.


rag • milligrams
cm3 • square oentiaMCtn
kg-kilograms


Prepared by: KJC
Checked by: MJM
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T.bU S.1
Non-C>ncer Toiidty DK« - Or>l/Derm»l


Addendum To Buelfne Hiinun Health RJik AiKMmenI; Oibow Am
Centredrie Minor Reiteration Project Superfiuid Site


North Providence, Rhode Iil.nd


Chemical
cf Potential


Concern
BASE NEUTRAL COMPOUNDS
2-Methvlnaphlnalene


Acenaphthylene


3enzo(a)anthracene


ienzo(a)pyrene


!enzo(b)(luoranthene


Benzo(g,h,i)perylene


Oibenzo(a,h)anthracene


lndeno(1.2,3-cd)pyrane


Phenanthrene


PESTICIDES/PCBs
Chlordane (alpha & gamma isomers


Dieldrin


Endosulfan II


Endosulfan Sulfate


Endrin aldehyde


Endrin ketone


Aroclor-1254


Aroclor 1268


INORGANICS/METALS
Aluminum


Antimony


Arsenic


Chromium VI


Copper


Lead


Manganese (soil)


Mercury (a> mercuric chloride)


Molybdenum


I


Chronic/
Subchroni


chronic
subchronic


chronic
subchronic


chronic
subchronic


chronic
subchronic


chronic
subchronic


chronic
subchronic


chronic
subchronic


chronic
subchronic


chronic
subchronic


chronic
subchronic


chronic
subchronic


chronic
subchronic


chronic
subchronic


chronic
subchronic


chronic
subchronic


chronic
subchronic


chronic
subchronic


chronic
subchronic


chronic
subchronic


chronic
subchronic


chronic
subchronic


chronic
subchronic


chronic
subchronic


chronic
subchronic


chronic
subchronic


chronic
subchronic


Oral RID
Value


4.0E-03
4.0E-03
6.0E-02
6.0E-01
3.0E-02
3.0E-01
3.0E-02
3.0E-01
3.0E-02
3.0E-01
3.0E-02
3.0E-01
3.0E-02
3.0E-01
3.0E-02
3.0E-01
3.0E-02
3.0E-01


5.0E-04
5.0E-04
5.0E-05
S.OE-05
6.0E-03
6.0E-03
6.0EO3
6.0E-03
3.0EO4
3.0E-04
3.0E-04
3.0E-04
2.0E-05
5.0E-05
2.0E-05
5.0E-05


NO
NO


4.0E-04
4.0E-04
3.0E-04
3.0E-04
3.0E-03
2.0E-02


NO
NO
ND
NO


7.1E-02
7.1E-02
3.0E-04
2.0E-03
5.0E-03
S.OE-03


Units


ms/kg/day
mg/kg/day
mg/kg/day_
mg/kg/day^
mg/kg/d.ay_
mg/kg/d»£
mg/kg/day
mg/kg/day
mg/kg/day_
mg/kg/day
mg/kg/day_
mg/kg/day_
mg/kg/day
mg/kg/day
mg/kg/day^
mg/kg/day^
mg/kg/day
mg/kg/day


mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mo/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day^
mg/kg/day
mg/kg/day
mg/kg/day
me/kg/day


mg/kg/day
mg/kg/day^
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day


mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day


Oral Absorption
Efficiency


for Dermal (1)


89%
89%
89%
89%
89%
89%
89%
89%
89%
89%
89%
89%
89%
89%
89%
89%
89%
89%


80%
80%
100%
100%
100%
100%
100%
100%
100%
100%


100%
100%


80%
80%
80%
80%


15%
15%
95%
95%
2.5%
2.5%


4%
4%
7%
7%


100%
100%


Adjusted Dermal RfD (2
Value


4.0E-03
4.0E-O3
6.0E-02
6.0E-01
3.0E-02
3.0E-01
3.0E-02
3.0E-01
3.0E-02
3.0E-01
3.0E-02
3.0E-01
3.0E-02
3.0E-01
3.0E-02
3.0E-01
3.0E-02
3.0E-01


5.0E-04
5.0E-04
5.0E-05
5.0E-05
6.0E-03
6.0E-03
6.0E-03
6.0E-03
3.0E-04
3.0E-04
3.0E-04
3.0E-04
2.0E-05
5.0E-05
2.0E-05
5.0E-05


ND
ND


6.0E-05
6.0E-05
3.0E-04
3.0E-04
7.5E-05
5.0E-04


ND
ND
ND
ND


2.8E-O3
2.8E-03
2.1E-05
1.4E-04
5.0E-03
5.0E-03


Units


mg/kg/day
mg/kg/day
mg/kg/da
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day^
mg/kg/day^
mg/kg/day
mg/kg/day^
mg/kg/day
mg/kg/day
mg/kg/day


mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day^
ms/ku/day
mg/kg/day^
mg/kfl/day
mg/kg/day
mg/kg/day
mg/kg/day


mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day^
mg/kg/day


mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day


Primary Target Organ or System / Critical Effect


Lung/pulmonary alveolar proteinosls
Lung/pulmonary alveolar protainosis


Llver/Hepatoxldty
Uver/Hapatoxlctty


Kidney/Renal tubluar pathology
Kidney/Renal tubluar pathology
Kidney/Renal tubluar pathology
Kidney/Renal tubluar pathology
Kidney/Renal tubluar pathology
Kidney/Renal tubluar pathology
Kidney/Renal tubluar pathology
Kidney/Renal tubluar pathology
Kidney/Renal tubluar pathology
Kidney/Renal tubluar pathology
Kidney/Renal tubluar pathology
Kidney/Renal tubluar pathology
Kidney/Renal tubluar pathology
Kidney/Renal tubluar pathology


Liver/Hepatic necrosis
Liver/Hepatic necrosis


Liver/Liver lesions
Liver/Liver lesions


Kidney/Kidney lesions
Kidney/Kidney lesions
Kidney/Kidney lesions
Kidney/Kidney lesions


Nervous system and liver/Convulsions & liver lesions
Nervous system and liver/Convulsions & liver lesions
Nervous system and liver/Convulsions & liver lesions
Nervous system and liver/Convulsions & liver lesions


Immune system/lmmunotoxicily
Immune system/lmmunotoxicity
Immune system/lmmunotoxicity
Immune system/lmmunotoxicily


Reduced lifaspan; Hematological/blood glucose and cholesterol
Reduced lifespan; Hematological/blood glucose and cholesterol


Skin/Keratosis and hyperplgmentation
Skin/Kemtosis and hyperpiomentation


No effects observed
No effects observed


CNS/lmpalrment of neurobehavkval function
CNS/lmpairment of neurobehavloral function


Immune system/Autoimmune effects
Kidney


Kidney/Increased uric add levels
Kidney/Increased uric acid levels


Combined
Uncertainty /


Modifying Factor


1,000/1
1,000/1
3,000/1
300/1


3,000/1
300/1


3,000/1
300/1


3,000/1
300/1


3,000/1
300/1


3,000/1
300/1


3,000/1
300/1


3,000/1
300/1


300
300
100
100


300
300
300
300


1,000/1
1,000/1


3/1
3/1


300/3
300/1


1/1
1/1


1,000/1
100/1
30/1
30/1 '


RfD: T gel Organs)
Source(s)


IRIS
Chronic


Surrogate (
Surrogate [1
Surrogate (2
Surrogate (2
Surrogate (2
Surrogate (2
Surrogate (2
Surrogate (2
Surrogate (2
Surrogate^
Surrogate (2
Surrogate (2
Surrogate (2
Surrogate (2
Surrogate (2
Surrogate (2


IRIS
Chronic


IRIS
HEAST


Surrogate
Surrogate
Surrogate
Surrogate
Surrogate
Surrogate
Surrogate
Surrogate


IRIS
HEAST


Surrogate
Surrogate


IRIS
IRIS
IRIS


HEAST
IRIS


HEAST
IRIS


IRIS


IRIS
Chronic


IRIS
MRL
IRIS


Chronic


Date(s)


September, 200'


September, 2004


September, 2004
FY 1997


September, 2004
FY 1997


eptember, 2004
eptember, 2004
eptember, 2004|


FY1997 ]
eptember, 2004


FY 1997 |
eptember, 2004D


jj
eptember, 20049


|
eptember, 20041


|
eptember, 20040
lanuary, 2004 J
eptember, 2004|


I
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Table 5.1


Non-Cancer Toxltity Data - Oral/Dermal


Addendum To Baseline Human Health Rlik Aueiinunl: Oxbow Am
Centred*!* Manor Reiteration Project Superfund Sit*


North Providence, Rhode bland


Chemical
of Potential


Concern
Nickel


rhallium


Vanadium


JIOXINS/FURANS
2,3.7,«etrschlorobenzo-p-dlo>dn (TCD


Chronic'
Subchronic


chronic
subchronlc


chronic
subchronlc


chronic
subchronic


chronic
subchronic


OralRfD
Value


2.0E-02
2.0E-02
8.0E-05
8.0E-04
1.0E-03
3.0E-03


NO
ND


Units


mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day


Oral Absorption
Efficiency


for Dermal (1)
4%
4%


100%
100*
2.6%
2.6%


Adjusted Dermal RfD (2)
Value


8.0E-04
8.0E-04
8.0E-05
8.0E-04
2.6E-05
7.8E-05


Units


mo/kg/day
mg/kg/day
mg/kg/day
mg/Kg/day
mg/kg/day^
mg/kg/day


Primary Target Organ or System / Critical Effect


Decreased body and organ weights
Decreased body and organ weights


Liver/Increased SCOT and LDH
No affects observed


Kidney


Combined
Uncertainty /


Modifying Factors


300/1
300/1


3,000/1
300/1


100/1


RfD: Tan
Source(s)


IRIS
HEAST


IRIS
HEAST
NCEA
MRL


IRIS


pet Organ(s)
Date(s)


September, 2004
FY1997


September. 2004
FY1997


April. 2004
January, 2004


September, 2004


mg » milligram
kg = kilogram
BW» body weight
chronic - the chronic value Is used as the subchronlc RfD
surrogate - a value for a closely related chemical is used as the RfD


Notes:
IRIS = Integrated Risk Information System: September, 2004
HEAST' Health Effects Assessment Summary Tables: FY1997
NCEA » National Center for Environmental Assessment: April, 2004


NCEA provisional value* ore obtained from the USEPA Region III RBC Table dated: April, 2004
PPRTV * Peer-Reviewed Reference Toxicity Value: September. 2004
MRL > Minimum Risk Level (ATSDR): January, 2004
ND > no data available
(1) Values obtained from RAGS Volume 1 (Part E, Supplemental Guidance for Dermal Risk Assessment, Interim Guidance) (EPA, 1999)


Per this guidance, a value of 100% Is used for analytes without published values.
(2) Adjusted Dermal RfD * Oral RfD x Oral to Dermal Adjustment Factor. Per RAGS Part E (USEPA, 1999), adjustments are only performed


for chemicals that have an oral absorption efficiency of less than 50%.


Per USEPA Region I "Risk Updates, No. 5", (August, 1999), Non-carcinogenic PAHs without published RfDs should be evaluated using the published RfD for a structurally similar PAH.
Surrogate (1 )• Value for acenaphthene used as a surrogate
Surrogate (2) - Value for pyrene used as a surrogate


RfD for Arodor 1254 used as surrogate for other PCB congeners with no published RfDs
RfD for Endosulfan used as surrogate for other endosulfan compounds
RfD for Ertdrii used as surrogate for other endrin compounds
For Manganese In drinking water. As recommended by USEPA Region I Risk Update, a non-dietary RfD Is obtained by subtracting typical
dietary intake of menganese (5 mg/kday) from critical dose (10 mg/day). Non-dietary RfD is then adjusted with
a modifying factor of 3, a* recommended by IRIS for drinking water exposures.


For manganese in non-drinking water media: As recommended by USEPA Region I Risk Update, a non-dietary RfD Is obtained by subtracting typical
dietary intake of manganese (5 mg/kday) from critical dose (10 mg/day). A modifying factor of 11s then applied, per USEPA Region 1.


Value for chkxdana used for alpha- and gamma- isomers.
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Table 6.1
Cancer Toxicity Data - Oral/Dermal


Addendum To Baseline Human Health Risk Assessment: Oxbow Area
Centredale Manor Restoration Project Superfund Site


North Providence, Rhode Island


1 Chemical
of Potential
Concern


BASE NEUTRAL COMPOUNDS
2-Methylnaphthalene
Acenaphthylene
Benzo(a)anthracene
Bertzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,l)perylene
Dibenzo(a,h)anthracene
lndeno(1 ,2,3-cd)pyrene
Phenanthrene
PESTICIDES/PCBs
Chlordane (alpha & gamma isomers)
Dieldrin
Endosulfan II


I
Endosulfan Sulfate
Endrin aldehyde
Endrin ketone
Aroclor-1254
Aroclor 1268
Polychlorinated Biphenyls (PCBs)


high risk and persistence-upper bound
INORGANICS/METALS
Aluminum
Antimony
Arsenic
Chromium VI
Copper
Lead
Manganese
Mercury {as mercuric chloride)
Molybdenum
Nickel
Thallium
Vanadium


Oral Cancer Slope Factor


Value


NA
NA


7.3E-01
7.3E+00
7.3E-01


NA
7.3E+00
7.3E-01


NA


3.5E-01
1.6E+01


2.0E+00
2.0E+00


See Below ***
2.0E+00


ND
ND


1.5E+00
NA
NA
NA
NA
NA
ND
ND
NA
ND


Units


(mg/kg/day) "
(mg/kg/day) "
(mg/kg/day) "T


(mg/kg/day) '
(mg/kg/day) "T~


(mg/kg/day) -1


(mg/kg/day) -T


(mg/kg/day) ''
(mg/kg/day) -1


(mg/kg/day) -1


mg/kg/day) -1


Oral Absorption
Efficiency for Dermal (1


89%
89%
89%


89%
89%


80%
100%


80%
80%


80%


95%


7%


Absorbed Cancer Slope Facto
for Dermal (2)


Value


NA
NA


7.3E-01
7.3E+00
7.3E-01


NA
7.3E+00
7.3E-01


NA


3.5E-01
1.6E+01


2.0E+00
2.0E+00


2.0E+00


ND
ND


1.5E+00
NA
NA
NA
NA
NA
ND
ND
NA
ND


Units


(mg/kg/day) '
(mg/kg/day) '
(mg/kg/day) '


(mg/kg/day) '
(mg/kg/day) ^


(mg/kg/day) "'
(mg/kg/day) "


(mg/kg/day) -1


(mg/kg/day)"


(mg/kg/day) -1


(mg/kg/day) -1


Weight of Evidence/
Cancer Guideline


Description


Inadequate evidence
D


B2
B2
B2
D


B2
B2
0


B2
B2
ND
ND
ND
ND


See PCBs
See PCBs


B2


ND
ND
A


Inadequate evidence
D


B2
D
C


ND
ND
D


ND


Oral Cancer Slope Factor |


Source(s)


IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS


IRIS
IRIS


IRIS


IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS


Date(s)


September, 2004
September, 2004
September, 2004
September, 2004
September, 2004
September, 2004
September, 2004
September, 2004
September, 2004


September, 2004
September, 2004


September, 2004


September, 2004
September, 2004
September, 2004
September, 2004
September, 2004
September, 2004
September, 2004
September, 2004
September, 2004
September, 2004


1
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Table 6.1


Cancer Toxicity Data - Oral/Dermal


Addendum To Baseline Human Health Risk Assessment: Oxbow Area
Centredale Manor Restoration Project Superfund Site


North Providence, Rhode Island


Chemical
of Potential


Concern


DIOXINS/FURANS
2,3,7,8-tetrachlorobenzo-p-dioxin(TCDD)


Oral Cancer Slope Factor


Value


1.5E+05


Units


(mg/kg/day) "'


Oral Absorption
Efficiency for Dermal (1)


70%


Absorbed Cancer Slope Factor
for Dermal (2)


Value


1.5E+05


Units


(mg/kg/day) "


Weight of Evidence/
Cancer Guideline


Description


B2


Oral Cancer Slope Factor


Source(s)


HEAST


Date(s)


FY 1997


Notes:
IRIS = Integrated Risk Information System: September, 2004
HEAST= Health Effects Assessment Summary Tab FY 1997
NCEA » National Center for Environmental Assessr Apri, 2004


NCEA provisional values are obtained from the USEPA Region III Apr), 2004
CALEPA - California Environmental Protection Agei September, 2004
ND = no data available
(1) Values obtained from RAGS Volume 1 (Part E, Supplemental Guidance for Dermal Risk Assessment, Interim Guidance) (EPA, 1999)


Per this guidance, a value of 100% is used for analytes without published values.
(2) Adjusted Dermal SF = Oral SF / Oral to Dermal Adjustment Factor. Per RAGS Part E (USEPA, 1999), adjustments are only performed


for chemicals that have an oral absorption efficiency of less than 50%.
The value for chlordane is used as surrogate for the isomers.
Slope Factor for Benzo(a)Pyrene used for other carcinogenic


PAHs, adjusted by Relative Potency Factors of 1.0 (benzo(a)pyrene,
dibenz(a,h)anthracene]; 0.1 [benzo(a)anthracene, benzo(b)f!ouoranthene,
indeno(1,2,3-c,d)pyrene]; 0.01 [benzo(k)fluoranthenej; 0.001 [chrysene].


PCB slope factors are applicable to Aroclors 1016,1248,1254, and 1260.


Weight of Evidence:
A - Human carcinogen
81 - Probable human carcinogen - indicates that limited h
B2 - Probable human carcinogen - Indicates sufficient evi<


inadequate or no evidence in humans
C - Possible human carcinogen
D - Not classifiable as a human carcinogen
E - Evidence of noncarcinogenicity


mg = milligram
kg = kilogram
BW = body weight
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TABLE 7.1.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - PASSIVE RECREATIONAL VISITOR - ADULT


ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE


NORTH PROVIDENCE, RHODE ISLAND


{SCENARIO TIMEFRAME: CURRENT/FUTURE
DRECEPTOR POPULATION: PASSIVE RECREATIONAL VISITOR
HRECEPTOR ACE: ADULT


MEDIUM


SOIL


IL TOTAL


EXPOSURE
MEDIUM


FLOODPLAIN SOIL


SPOSURE MEDIUM


EXPOSURE
POINT


OXBOW AREA


EXPOSURE
ROUTE


INGESTION


EXPOSURE ROUTE TOTAL
DERMAL


CHEMICAL


a-chlcrdano
dieldrin
EndoiuUan [[
nidrin aldehyde
Endrinketone
l-chlordane
technical aiord.no
Araclof 1134
Antimony
Anenic
Cadmium
Copper
Uid
Manganeae
rhillium
Vanadium
Tocddly Equivalency (Dionm/Funn*


a-chlordane
dieldrin
Endoaullu II
radrin aldehyde
Eidrinlcuiu
gthurdano
Technical Oilordane
AroclorI2)4
Antimony
Anenic
Cadmim
Copper
Lead
Manganete
rkallium
Vanadium
oxiciqr Equivalency (DJoxinavTerans,


EPC


VALUE


0.00761
0.06331
0.00337
0.00931
0.00173
O.OOffiM
0.03001
3.5133


7.01
12.1
1.2)
357
1135
159
1.04
71.1


0.004291


0.00761
0.06331
0.00337
0.00951
0.00173
0.00694
0.03001
3.5133


7.01
12.1
1.25
3)7
1135
1*9
1.04
71.1


0.004291


UMTS


ing/kg
m(/k(
mgikg
mg/lf
mg/kl
mg/kg
mg/kg
mg/k|
mg/kg
ing/kg
mg/kg
mg/kg
mg/kg
mg/kg
mgfcg
mg/kg
rag/kg


ing/kg
mg/kg
mg/kt
mg/kg
m(/k|
rag/kg
mg/kg
mg/kg
mjAj
mg/l|
mg/k(
mg/tf
mgA*
mjAj
n>|A«
miA»
B(A-»


CANCER RISK CALCULA 1 1UNS
INTAKEflEXFOSURE
CONCENTRATION


VALUE
4.0E-IO
3.3E-09


NC
NC
NC


3.6E-10
I.6E-09
1.9E-07


NC
6.7E-07


NC
NC


9.6E-05
NC
NC
NC


2.2E-10


6.4E-1 1
O.OE-HJO


NC
NC
NC


3.IE-11
2.5E-10
I.OE-07


NC
I.OE-OI


NC
NC


O.OE+00
NC
NC
NC


i.7E-ll


UNITS
ml/kl/day
mg/tl/day


a\ifcl/diy
m(/k|/day
mtAl/day


tnt/lg/day


mtVkg/day


mf/kf/day


on/kj/day
m»A«/day


mf/Vf/day
BjAi/day
mi4»Vday


mfAf/day


ntWl/day


mgAf''day


CSF/UNITRISK


VALUE
3.3E-01
1.6E+B1


NC
NC
NC


3.5E-0I
3.5E-01
2.0E-HM


NC
1.5E+00


NC
NC
»


NC
NC
NC


1.5E-KI)


3.5E-OI
l.CE+01


NC
NC
NC


3.5E-OI
3.5E-OI
2.0E+00


NC
I.5E+00


NC
NC
..


NC
NC
NC


UE+«5


(mgftg/day>
(mg/kg/day)-


CmgAg/day).
(mgAt/day)-
(mgAg/day)-


(mg*g/day).


(mg/kg/diy).!


(mgAg/day)-l
(mgAg/day)-!


(mgAg/day)-l
(mg4g/day)-l
(nig/kg/day)-!


(ngAg/d.y>l


(m«v*g/d»y)-l


CANCER RIS


I.E-IU
).E-OI


I.E-IO
6.E-IO
4.E-07


l.E-06


3.E-05


4.E-05
2.E-II
O.E+00


2.E-II
9.E-1I
2.E-07


I.E-07


4.E-M


EXPOSURE ROUTE TOTAL 4.E-06
IXPOSURE POINT TOTAL 4.E-05


TAL 4.E-05
4.E-OS


TOTAL RECEPTOR RISK ACROSS ALL MEDIA || 4.E-05


NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE
CONCENTRATION


1.3E-09
I.9E-OI
I.OE-09
2.9E-09
).3E-IO
2.IE-09
9.2E-09
I.IE-06
2.IE-06
3.9E-06
2.5E-06
1.IE-04
5.6E-04
2.6E-04
3.2E-07
2.2E-0)
1.3E-09


3.7E-IO


3.4E-IO
1.3E-09
C.IE-07


4.7E-07
l.OE-OI


1.6E-10


UNITS
tng/kg/day
mg/kg/day
mgAg/day
mgAg/day
mg/kg/day
ntg/kc/iliy
mg/kg/day
oigAg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day


mg/kg/day


mg/kg/day
mg/kg/day
mg/kg/day


mg/kg/day
mg/kg/day


jng/lcg/day


RID/RFC (1)


5.0E-04
5.0E-03
6.0E-03
3.0E-04
3.0E-04
5.0E-04
5.0E-04
2.0E-05
4.0E-04
3.0E-04
I.OE-03


7.1E-02
I.OE-U)
I.OE-03


5.0E-04
5.0E-05
6.0E-03
l.OE-04
3.06-04
5.0E-04
3.0E-04
2.0E-0)
6.0E-03
3.0E-04
2.JE-05


2.IE-03
I.OE-0)
2.6E-0)


IINITS
mg/kg/day
mg/kg/day
mf/kg/day
mg/kg/day
mg/kg/day
myAg/day
ing/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day


fflg/kg/day
mg/kg/day
mg/kg/day


mg/kg/day
mg/kg/day
mg*g/diy
mg/ki/day
ntg/kg/day
mg/kg/day
mg/kg/diy
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day


mg^cg/day
mg/kg/day
mg/kg/day


HAZARD
QUOTIENT


5.E-06
4.E-04
2.E-07
I.E-OJ
2.E-06
4.E-M
2.E-05
5.E-02
S.E-03
l.E-02
3.E-03


4.E-03
4.E-03
2.E-02


I.E-OI
7.E-07


7.E-07
3.E-06
3.E-02


2.E-03
4.E-04


3.E-02
I.E-OI
I.E-OI
I.E-KI


OTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 1.4.E-01


NOTES:
(1) - Blank colli Indicate that an RID or RIC li not avaloiliblc from the aourcea uaed to obtain dcte-rciponae data for Ihii riik luouuicnl.
NC • Not carcinogenic by Ihii espoaure route.
NA • Not applicable; expolure route net applicable for Ihii chemical/expoaure medium.
- - Not nkniUlod; doao-mponao daU and/or dermal abaorpUon valuea are not available.


Prepare) by: KJC
Checked by: MJM
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TABLE 7J.RME


CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE • CURRENT/FUTURE - PASSIVE RECREATIONAL VISITOR • OLDER CHILD
ADDENDUM TO BASEL/ME HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND


SCENARIO TIMEFRAME: CURRENT/FUTURE
URECEPTOR POPULATION: PASSIVE RECREATIONAL VISITOR
URECEPTOR ACE; OLDER CHILD


MEDIUM


SOIL


EXPOSURE
MEDIUM


FLOODPLAIN SOIL


EXPOSURE
POINT


OXBOW AREA


EXPOSURE
ROUTE


INGESTION


EXPOSURE ROUTE TOTAL
DERMAL


CHEMICAL


i-chbrdane
Jieldrra
cndotuUann
ondrin aldehyde
Dadrinkolone
|-chlordane
'•chnlcal Chlordaiw


tooclorl234
Antimony
\nonie
Cadmium
Copper
Lead
Maneaneae


halliiun
'anedium


Toxlcily Equivalency (Dioxina/Furana


i-chuxdano
dicldrln
ndonKanll
indrin aldehyde
aiarlnkoUM
l-cblordane
Technical Chlordane
Aroclorl254
Antimony
Anenio
Cadmium
.opper


Load
Manfaneae
Ihalliiini
'anadium


Toxfcirs Equivalency (Dioxint/Fiiraiu


EP


VALUE


0.00761
0.06331
0.00337
0.009] 1
0.00 171
0.00694
0.03001
3.5133
7.01
12.1
1.25
337
11)3
139
1.04
71.1


0.004191


0.00761
0.06331
0.00337
0.009} 1
0.00173
0.00(94
0.03001
3.3133


7.01
12.1
1.23
337
1133
139
1.04
71.1


0.004291


'


UNITS


mfAf
mfA|
mfAf
mi/kf
m|*l
mfAf
mf/kf
mf/kf
mf/kl
mfAf
mt/kf
mfAl
ag/tt
mi/kg
»»A|
mj/k|
»»Aj


mi/lcf
mfAl
m|/k|
mi*»
ml/Iff
"t̂ t
maAl
m|/ka
n(A(
mjAj
n(A|
mgJVg
mfAl
mfAl
m|A|
m|Af
m«Wj


INTAKE/EXPOSURE
CONCENTRATION


VALUE
6JE-IO
5.2E-09


NC
NC
NC


5.6E-10
2.4E-09
2.9EJ7


NC
1.0E46


NC
NC


L3BJM
NC
NC
NC


3.3E-10


2.4&IO
O.OE+00


NC
NC
NC


2.2E-10
9.4E-IO
3.9E^)7


NC
3.0E-07


NC
NC


O.OE+00
NC
NC
NC


l.OE-IO


UNITS
mfAl/day
maAf/day


mfAl/diy
mfAl/day
m|Al«ay


BfAf/day


onAf/djy


m|Af/day


miAfiaay
mfAl/day


mfA|/day
miAl/day
m|A|/diy


m|A|«ay


mfAl/day


mfAf/day


CSF/UNITRISK


VALUE
3.5E-01
I.6E+OI


NC
NC
NC


3.3E-OI
3JE-01
2.0E-HX)


NC
I.5E+00


NC
NC
.


NC
NC
NC


1.3E403


3.SE-01
1.6E+01


NC
NC
NC


3.3E-OI
3.5E-01
2.0E400


NC
1.5E+00


NC
NC
-


NC
NC
NC


I.JE+OJ


UNITS
(m|A|/day>
(mfAf/diy)-


(mf/Ii|/day)-
(mfAf/day)-
(mfAf/day)-


(m|A|/day)-


(BfAl/day)-!


<m|A|Alay)-l
(m|Al/day>l


(mi/kf/dayM
(mfA|/day).|
(m|A|/day).l


(m|A|/day).|


(m|A|/day>l


CANCER RIS


2.E-10
I.E-OI


2.E-IO
9.E-IO
6.E-07


2.E-06


3.E-03


5.E-03
I.E-II
O.E-tOO


I.E-II
3.E-IO
I.E-07


5.E-07


2.E-03


EXPOSURE ROUTE TOTAL 2.E-OS
EXPOSURE POINT TOTAL • 7.E-03


2CPOSURE MEDIUM TOTAL 7.E-OS
HL TOTAL 7.E-Q5


TOTAL RECEPTOR RISK ACROSS ALL MEDIA H 7.E-05


NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE
CONCENTRATION


VALUE
3.6E49
3.0E4I
I.6E-09
4.3E-09
I.2E.IO
3.3E49
I.4E-OI
IJE-Od
3.3E-06
O.IEJXi
3.9E-06
I.7E-04
I.7E-04
4.1E-04
4.9E-07
3.4E43
2.0E-09


I.4E-09


I.3E-09
5.5EJW
2.3E46


I.IE46
3.IE-OI


5.9E-IO


UNITS
BtfAl/day
mfAf/day
mfAl/day
m|Af/day
Bf*f/day
m|Af/day
mfAf/day
mfAf/day
mfflii/day
mi/kf/day
mfAl/oay
mfAf/day
mf/kf/day
mfA|/day
mfAf/day
mfAf/day
mf/kf/day


mfAf/day


mfAf/day
mfAl/day
miAf/diy


mf/kf/day
mf/kf/day


miAf/day


RflVRrC(l)


YALUE
3.0E-04
3.0E-05
6.0E-03
3.0E-04
3.0E-04
3.0E-04
3.0E-04
2.0E-03
4.0E-04
3.0E-04
I.OE-03


7.1E-02
I.OE-03
l.OE-03


3.0E-04
3.0E-03
6.0E-03
3.0E-04
3.0E-04
3.0E-04
3.0E-04
2.0E-03
6.0E-03
3.0E-04
2.5E-03


2.SE-03
I.OE-03
2.6E-03


UNITS
m|Af/day
mf/kf/day
mfAf/day
mfAl/day
mf/kf/day
m|/kf/day
mi/kf/day
mfAfUy
mfAf/day
mf/kf/day
mfAl/day


mfAf/day
mfricf/day
BfAf/diy


mf/kf/day
mfAf/day
m|Af/d.y
m|Af/day
m|Af/day
m|A|/day
mfAf/diy
mfAf/day
mfAf/day
mi/kf/day
inf/kf/diy


m|Al/diy
mf/kf/day
mf/kf/day


HAZARD
QUOTIENT


7.E-06
6.E-04
3.E-07
2.E-05
3E-06
7.E-(Ki
3.E-03
9.E-02
t.E-03
2.E-02
4.E-03


6.E-03
6.E-03
3.E-02


2.E-OI
3.E-06


3.E-06
I.E-05
I.E-OI


6.E-03
2.E-03


I.E-OJ
3.E-01
3.E-01
3.E-01


OTAL RECEPTOR HAZARD ACROSS ALL MEDIA \( 2.9.E-01


NOTES:


NC - Not carcinof mlc by Ihu cxpoture mule.
NA - Not applicable: mpoaure route not applicable for Ihia chemical/oxpotura medium.
- - Not calculated; doae-ntponse data and/or dermal absorption value! are nor available.


Prepared by: KJC
Checked by MM


MACTEC Engineer.*! and Coiuulting, Inc.
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TABLE U.RME
CALCULATION Or CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS • REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - PASSIVE RECREATIONAL VISITOR - CHILD


ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA
CENTRIDALt MANOR RESTORATION PROJECT SUPERFUND SITE


NORTH PROVIDENCE, RHODE ISLAND


[SCENARIO T1MEVRAME: CURRENT/FUTURE
flRECEPTOR POPULATION; PASSIVE RECREATIONAL VISITOR
PRECEPTOR ACE; CHILD "


MEDIUM


SOIL


EXPOSURE
MEDIUM


FLOODPLAIN SOIL


TOSURE MEDIUM IX


EXPOSURE
POINT


OXBOW AREA


EXPOSURE
ROUTE


INOESTION


EXPOSURE ROUTE TOTAL
DERMAL


CHEMICAL


Mhlordane
lleldrin
endoaulTan 11
godrin aldehyde
endrlnkeume
1-dJonUnc
Technical Chkmane
Aroclorl2S4
Antimony
Artenlc
Cadmium
Copper
Lead
langaneie


rhaUlum
Vanadium
Toxkity Equivalency (Dioxiiu/Furaiu)


a-chlordane
ilddrln
ndoauUanll
endrln aldehyde
EndrinkeUM
l-cUoraanc
Todinlcal Chlordane
Aroclorl254
Antimony
Araenlc
CadmhuD
Copper
Lead
Manganese
rhalllum
/anadlum
oxkity Equivalency (Dioxina/Furana)


EP


VALUE


0.00768
0.06338
0.00337
0.00951
0.00173
0.00694
0.03008
3.3833


•7.01
12.8
8.25
357
1835
859
1.04
71.1


0.004291


0.00768
0.06338
0.00337
0.00951
0.00173
0.00694
0.03008
3.5833
7.01
12.8
813
357
1135
859
1.04
71.1


0.004241


UNITS


ma/kf
mg/kl
mg/kg


ntf/kf
rnf/kg
ra«ptj
m|/kf
mi/kg
mg/kg
mg/kg
ing/kg
m|/kg
mg/kg
mg/kj
nig/kg


"*""


nig/kg
tttfflu


IDfAj


mg/kg
mi/kg
m$fa
me/kg
tug/kg
tnf/kg
rag/kg
mffci
mtftg
mj/kf
tOf/tg


mg/kf
mg/kg


°*k*


INTAKE/EXPOSURE
CONCENTRATION


1.5E-08
NC
NC
NC


1.7E-09
7.3E-OH
8.8E-07


NC
3.1E-06


NC
NC


4.5E-04
NC
NC
NC


l.OE-09


2.1E-10
O.OE-KM


NC
NC
NC


I.9E-10
8.2E-IO
3.4E-07


NC
2.6E-07


NC
NC


O.OE-KK)
NC
NC
NC


8.8E-I1


mjAj/day
mi/lct/oay


nn*(/day
aiffktfdMy
nt|/k(/(by


mg/ltg/iiiy


mg/Vg/dAy


mg/kg/day


mj^o^


tat/ttf/fay
mi/kc/day
Rifykf/day


mf/kf/diy


ntg/kf/day


n*k./d.y


CSF/UNITRISK


3.3E-01
1.6E+01


NC
NC
NC


3.5E-01
3.3E-OI
2.0E400


NC
I.5E4OO


NC
NC
.


NC
NC
NC


1.3E«05


3.5E-OI
1.6E40I


NC
NC
NC


3.5E-OI
3.3E-01
I.OE-KO


NC
I.5E-HB


NC
NC
..


NC
NC
NC


1.5EW5


(mi/kj/day)-
(m(*,Vday)-


(mf/kt/day)-
(mf/kf/day>-
(m|/fc|/day)-


(m«vk8/oay)-


(ing/ka/day)-!


(mf/kf/day)-


(mf'l^'dar^
(m|/kayday)-l
(maykf/day)-l


(m|/kl/day)*l


[m|/lc|/day}-l


CANCER RISK


7.E-10
2.E-07


6.E-IO
3.E-09
l.E-06


J.E-06


2.E-04


2.E-04
7.E-I1
O.E+00


7.E-II
l.E-10
7.E-07


4.E-07


l.E-05


EXPOSURE ROUTE TOTAL l.E-05
-XPOSURE POINT TOTAL 2.E-04
TAL 2.E-04


TOTAL RECEPTOR RISK ACROSS ALL MEDIA l| 2.E-04


INTAKE/EXPOSURE
CONCENTRATION


VALUE
2.2E-08
I.8E-07
9.6E-09
2.7E-08
4.9E-09
2.0E-08
8.6E-08
I.OE-05
2.0E-05
3.CE-03
2.4E-05
I.OE-03
5.2E-03
2.4E-03
3.0E-06
2.0E-04
1.2E-OI


2.5E-09


2.2E-09
9.6E-09
4.0E-06


3.IE-06
C.6E-08


l.OE-09


mkAi/day
ntgAfAlay
mg^j/day
mg/lci/day
mgVVg/day
ntg/kg/day
mg/Vg/day
mg/kg/day
mg^cg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kf/day
ing/kg/day
mg/kg/day
mg/kg/day


mg^/da,


nt(A(/Uty
mg/kt/diy
mg/kg/day


mg/kg/day
mg/kg/day


nn/ltg/day


:R HAZARD CALCULATIONS


RfD/RfCd)


5.0E-04
5.0E-05
6.0E-03
3.0E-04
3.0E-04
5.0E44
5.0E-04
2.0E-03
4.0E-04
3.0E-04
I.OE-03


7.1E-OJ
HOE-OS
I.OE-03


5.0E-04
5.0E-05
6.0E-03
3.0E-04
3.0E-04
3.0E-04
3.0E-04
2.0E-05
60E-05
3.0E-04
2.5E-03


1.8E-03
8.0E-05
2.6E-05


UNITS
mtAB/uiy
mtAtydxy
mtyk8/day
mf/ka/day
m8/kf/day
mj/kj/day
m|/k(/day
ntKAg/day
m8/k|/uay
mgAft/aay
lng/k8/day


mg/Vt/day
m»*J/day
mg/ktc/day


tngyk8/day
mg/kj/day
m8/k(/day
tnjAj/dty
mtAc/day
infAg/day
mjAl/day
miykg/day
inf/kt/day
nif/kE/oay
mg/kf/day


nt/its/ti»y
mayVt/day
mg/kg/day


HAZARD
QUOTIENT


4.E-05
4.E-03
2.E-06
9E-OJ
2.E-05
4E-03
2.E-04
5E-01
5.E-02
I.E-OI
2.E-02


J.E-nj
4E-02
2.E-OI


l.E-KW
5.E-06


4.E-C6
2.E-05
2.E-OI


l.E-02
3.E-03


2.E-OI
l.E-MX)
l.E+00
I.E-HHI


OTAL RECEPTOR HAZARD ACROSS ALL MEDIA!] 1.2.E+00


NOTES:
(I) - Blank celk Indlcale thai an RID or RIC li not avalaiuble from die amirca UKd u obuln doie-re^>otue dau Tor Ihli rlik incnmcol.
NC - Nol caicUnienlc by this eiojoaure route.
NA • Not applicable: npoiure route not applicable for UiU chemical/expoiure medium.
- • Not calculated; doaeMtsponae data and/or dermal absorption valuet are not available.


p'ro?iredby:KJC


MACTEC iBflnnrlnl and Cupiltlnt, Inc u u
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TABLE 7.4.RME


CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - PASSIVE RECREATIONAL VISITOR • ADULT
ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND


SCENARIO TIMEFRAMG: CURRENT/FUTURE
PRECEPTOR POPULATION: PASSIVE RECREATIONAL VISITOR
HRECEPTOR ACE: ADULT


MEDIUM


SOIL


ML TOTAL


EXPOSURE
MEDIUM


FLOODPLAIN SO


ttSURE MEDIUM


EXPOSURE
POINT


GREYSTONE MILL POND


EXPOSURE
ROUTE


INGEST1ON


EXPOSURE ROUTE TOTAL
DERMAL


CHEMICAL


2-MolhyUuphch.lcno
AceupklhyfeM
Beuo(i)iu1incei»
Benio(i)pynM
BenaKbjnuoriiKliein
BnuodXDiMiylai.
Dibeuo^Mwlhneene
[naeM<1.2J.cd)pyiau
Pheunttiraw
•Ipht-CUonliM
Aroelor-1234
Aroclor-1261
EndOfuirin SuUite
leemiieil Chlorijno
Alunlnum
Anenic
Omnium
Popper
Utd


jagineio
Mercury
Molybdenum
Nickel
nuUluu
Vinidium
loxicity Equlvtlency (Dioidnt/Funni


2-ModtylniphthaleM
AcmiphlhyleDe
Beuo(i)inthnceiio
BenioMpyrene
Betun(b)fluMulheiie
BaaoCth.OperylcM
Dibeuo(i^)tDllinem<
adow(l,2.3-cd)p>T»n.
PheiuitlhitM
ilplu-CMordiiw
Aroclor.1254
*roclor.l26l
EnduuUuSulfile
Technical CMordino
Mumioum
\nenle
Chromium
ipper
Mi


hiinginew
dorcury
Mybdnum
iekel


lullium
•Mdium
oriclly Equlwtacy (Dioxini/Fuimi;


EPC


VALUE


0.17022
0.49749
3.41016
3.4110]
4.21161
2.17139
0.72151
3.0929
3.30136
0.03392
0.13172
0.13933
0.01269
0.73331
21793


12.2
291
324
391


4126
0.111
17.7
317


0.313
103


0.000109


0.17022
0.49749
3.41016
3.41103
4.21161
2,17139
0.72131
3.0929
3.30136
0.03392
0.13172
0.13933
0.01269
0.73331
J1793
12.2
291
324
391


4126
0.1 11
17.7
317


0.313
103


0.000109


UNITS


mg/kg
JBfAf
mg/kg
mg/kg
mg/tg
mf/k|
mg/kg
mgAg
mg*g
mg/kg
mg/kg
m^kl
mf*I
ragJV(
m«*»
mi/kg
m(/k(
mg/kg
mg/kg
mg/kg
BfA'f


mg/kg
mg/kg
mg/tg
mg/kg
mg/kg


mg/kg
mi/kg
mi/kg
mgAg
mgAg
n(«t
mgftg
»»1,
iig/kf
mg/kg
mgA(
mg/kg
ing/kg
mgftg
mg/kg
mtAl
mg/Vg
mg/kg
mgA(


mgAg
mg/kg
mg/kl
mg/kf
mg/kj
mgAg
mg/kf


CANCER RISK CALCULATIONS ft NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE
CONCENTRATION


VALUE
NC
NC


1.IE-07
I.IE-07
2.2E-07


NC
3.SE-OI
1.6E-07


NC
I.9E-09
4.4E-OI
7.3E-09


NC
3.IE-OI


NC
6.4E-07


NC
NC


3.IE-03
NC
NC


NC
NC
NC


3.7E-I2


NC
NC


9.3E-OI
9.3E-OI
1.2E-07


NC
2.0E-OI
I.4E-OI


NC
3.0E-IO
2.1E4I
4.1E-09


NC
6.1E-09


NC
7.6E.OI


NC
NC


O.OE-HK
NC
NC


NC
NC
NC


2JE-I4


UNITS


mg/kl/diy
m|Ag/d>y
miWby


«g/kg/diy
mg/kg/diy


mgAg/<Uy
mg/kg/diy
mg/kg/diy


mg/kg/diy


mg/kg/diy


mg/kg/diy


mg*g/ii«y


mgAg/diy
mgftg/diy
mg/kg/diy


mgAg/diy
mg^g/dix


mg/kg/diy
»gA»/<(iy
mg/kg/diy


mg/kg/diy


m|̂ «/d.y


m»1cg/d<y


mg/kg/d«y


CSF/UNITRISK


VALUJ
NC
NC


7.3E-OI
7JB*00
7JE-OI


NC
7JE-KIO
7.3E-OI


NC
3.3E-01
2.0E400
2.0E-HM


NC
3.3E-OI


NC
I.3E-HW


NC
NC


—NC
NC


NC
NC
NC


l.SE+03


NC
NC


7.IE-OI
7JE+00
7JE-01


NC
7JE+00
7JE-OI


NC
3.3E-01
ite-xa
2.0E+00


NC
3.3E-OI


NC
I.5E-HM


NC
NC
-


NC
NC


NC
NC
NC


I.5E+05


UNITS


(mgftg/day)-
(mgAg/diy).
(ng4g/diy>


(mgflcg/d«y).
(mgAg/diy)-


(mgAg/diy)-
(mg/kg/diy)-
(mg/kg/diy)-


(mgAg/diy)-


(mg^g/d.y)-


(rag*g/diy)-l


(mg/lg/diyM
(mg*g/diy)-l
(mgAg/diy)-!


(n.g*g/diy>l
(mgAf/diy)-l


(mgAg/diy)-!
(BgAgAtay)-/
(ngAg/d.y>l


(mgflcg/diy)-l


(BgAg/diy)-l


(mg/kg/diy)- 1


I INTAKE/EXPOSURE
CANCER RISK J CONCENTRATION


l.E-07
l.E-06
J.E-07


3.E-07
l.E-07


7.E-IO
9.E-OI
I.E-OI


I.E-OI


l.E-06


9.E-07


4.E-06


7.E-OI
7.E-07
I.E-01


l.E-07
C.E-OI


I.E-10
S.E-OI
I.E-09


2.E-09


l.E-07


3.E-TO


VALUE
3.2E-OI
I.3E-07
l.OE-06
l.OE-OC
UE-06
I.IE-07
2.2E-07
9.4E-07
I.6E-06
I.IE-OI
1.6E-07
4.3E-OI
3.9E-09
2.2E-07
6.7E-03
3.7E-06
I.9E-03
9.9E-03
I.IE-04
I.3E-03
2.5E-07
2.7E-03
I.2E-04
I.IE-07
3.IE-03
3.3E-1I


2.7E-OI
7.9E-OI
3.4E-07
3.4E-07
6.IE-07
4.5E-07
1.2E-07
4.9E-07
I.4E-07
1.IE-09
J.4E-07
2.4E-OI


3.6E-OI


4.3E-07


I.3E-I3


UNITS
mgAg/dly
mg/kg/diy
mg/kg/dly
mgAg/diy
m^tg/diy
mg^cg/diy
mg/kg/diy
mg/kg/diy
p,^kg/diy
mgAg/diy
mgftg/diy
mgAg/diy
mgAt/diy
mg/kg/diy
mg/kg/diy
mgAg/diy
mg/kg/diy
mg/kg/diy
mg/kg/diy
mg/kg/diy
mg/kg/diy
mg/kg/diy
mg/kg/diy
mgAgUiy
mg/kg/diy
mg/kg/diy


mgAg/diy
mg/kg/diy
mgjlcg/diy
mg^g/diy
mgAg/diy
mg/kg/dly
mg/kg/diy
mg/kg/diy
mgAg/diy
mgAg/diy
m»Vd.y
mg/kg/diy


mgAg/dly


mgAig/diy


mt*g/diy


R(D/RfC(l)


VALUE 1 UNITS
4.0E-03
6.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-OJ
3.0E-02
J.OE-OJ
3.0E-02
5.0E-W
2.0E-03
2.0E-03
6.0E-03
3.0E-04


3.0E-04
3.0E-03


7.IE-02
3.0E-04
5.0E-03
2.0E-02
I.OE-II3
I.OE-03


4.0E-03
6.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-04
2.0E-0)
2.0E-03
6.0E-03
J.OE-W


3.0E-04
7.3E-03


2.IE-03
2.1E-03
3.0E-03
I.OE-04
I.OE-03
2.6E-03


mg/kg/diy
mg/kg/diy
mg/kg/diy
mg/kg/diy
mjA«/diy
mgAg/diy
mg/kg/diy
pigAg/diy
mg/kg/diy
mg/kg/diy
mg/kg/diy
mg/kg/diy
mg/kg/diy
mg/kg/diy


mgAg/diy
mg/kg/dly


mg/kg/day
mg/kg/diy
rog/Vg/day
mg/kg/diy
mgAgxday
mg/kg/diy


HAZARD
QUOTIENT


l.E-05
3.E-06
3.E-03
3.E-03
4.E-03
3.E-03
7.E-06
3.E-03
3.E-05
2.E-03
l.E-02
2.E-03
6.E-07
4.E-04


I.E-02
3.E-02


2.E-D2
H.E-04
5.E-03
6.E-03
2.6-U3
3.E-02


I.E-OI
mg/kg/dly
mg/kg/diy
mg^g/diy
mg/kg/diy
mg/kg/diy
mg/kg/diy
mgAg/diy
mg/kg/diy
mg^g/diy
mg/kg/diy
mg/kg/fay
mg/kg/diy
mg/kg/diy
mg/kg/diy


mg^g/diy
mg/kg/diy


mg/kg/diy
mg/kg/diy
mg/fcg/diy
mg/kg/diy
mgAg/diy
mg/kg/diy


7.E-06
I.E-116
2.E-03
2.E-05
2.E-05
2.E-05
4.E-06
2.E-05
3.E-03
4.E-06
7.E-03
I.E-03


7.E-05


I.E-03


EXPOSURE ROUTE TOTAL l.E-06 II l.E-02 II
XPOSURE POINT TOTAL 3.E-06 || I.E-OI |


AL 3.E-06 H I.E-OI |
S.E-06 « I.E-OI ll


TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 5.E-OS flTOTAL RECEPTOR HAZARD ACROSS ALL MEDIA || 1.3.E-01 ||


MACTF<- v.nglncw log md CoululUnj, Inc.
•
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TABLE 7.4.RME
CALCULATION O» CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CWwrNT/FUTURE - PASSIVE RECREATIONAL VISITOR - ADULT


ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA
CENTREDALK MANOR RESTORATION PROJECTSUPERFUMD SITE


NORTH PROVIDENCE, RHODE ISLAND


(SCENARIO T1MEFRAME: CURRENT/FUTURE
[RECEPTOR POPULATION: PASSIVE RECREATIONAL VISITOR
URECEPTOR ACE: ADULT


MEDIUM EXPOSURE
MEDIUM


EXPOSURE
POINT


EXPOSURE H mitMirALROUTE ] CHEMICAL


11


EPC


VALUE UNITS


CANCER RISK CALCULATIONS
INTAKE/EXPOSURE
CONCENTRATION


^LUE 1 . UNITS


CSV/UNIT RISK CANCER RISK


NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE
CONCENTRATION RfD/RfCd) HAZARD


QUOTIENT


NOTES:
(1). Blank cell! indicate Hutu MD or VIC li not available from the toureu uaed to obuin doic-reipoinc tut Sat Ihii riik moment.
NC • Not urcinotenic by this rapoiura route.
NA - Not ipplicable; exponire route not applicable for th» chomlcal/exposure medium.
- • Not calculated; doM-mponte data and/or dermal abiorplion value! are not available.


(Prepared by: KJC
|OieclceJby:MJM


MACTEC and Coniulllnc, Inc. o owonrn
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TABLE 7.S.RME


CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE • CURRENT/FUTURE • PASSIVE RECREATIONAL VISITOR - OLDER CHILD
ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND


JSCENARIOTIMEPRAMC: CURRENT/FUTURE
[RECEPTOR POPULATION: PASSIVE RECREATIONAL VISITOR
[RECEPTOR ACE: OLDER CHILD


MEDIUM


SOIL


SOIL TOTAL


EXPOSURE
MEDIUM


FLOODPLAIN SO


POSURE MEDIUM


EXPOSURE
POINT


OREYSTONE MILL POND


EXPOSURE
ROUTE


1NGESTION


EXPOSURE ROUTE TOTAL


DERMAL


CHEMICAL


i-Mcdtylniphllulaie
AMnaphdiytau
Boizo(a)aiitlin<»w
tazoCalnmM
Bnzo(b)niionntha«
BcMoCiAOpayfer*
DllxnzoWOaiithractno
l»bM(l^}«l)pyn»
PhwndinM
lph.-Ckkprd.no


Aroclor-1234
Aroelor.1261
felaiulfuSiilftte
Ftduifc.! Chlordano
Aluminum
AneniC
Chromium
Copper
LttJ
MUfilMM
Mercury
Molybdenum
Nickel
nialliun
Vanadium
foxldry Equivalency (Dioxiiui/Funuu


2-Melhylnapolhaleiie
Acenaphlhykuie
JouoOlanlkracono
Be»zo(a)oyr»M
BeuoOOfluoniilheiH
BmnttA,I)earla*
Dibenzo(a)ullincrao
UdMo(IA3«l)py™M
FbnwIbraM


Arockir-l2]4
Arocloc-1261
EndoiuUuSuUiu
Technical Chlordane
Mualnum
>u»nio
IromJum
=oppor
Mt
J(f»fmiutff


rfercny
tolyWraum
fickel
nullium
/•ludfiun
oxich> Equivalency (Dioxini/Furani


EPC


VALUE


0.17022
0 49749
3.41 OIC
3.41103
4.21161
2.17139
0.72131
3.0929


3.30136
0.03392
.0.13172
C.I3953
0.01269
0.73531
21793


12.2
291
324
391


4125
O.I II
17.7
317


0.315
103


0.000109


0.17022
0.49749
3.41016
3.41103
4.2IS6I
2.17139
0.72151
3.0929
3.30136
0.03592
0.13172
0.13953
0.01269
0.73538
21793


12.2
291
324
591


4126
O.S11
17.7
317


0.515
103


0.000109


UNITS


mt&g
m|/kg
mgAf
mg/kg
mt/kf
mi/let
nfkl
rngftg
*>f/k|
mt/kg
mg*g
mg/kg
mtfk|
mt*t
mt/k|
at/tt
nig/kg
mg/kg
m«A|
ml/kg
mt/kg


. mt/kg
n|/k|
mg/kt
mg/kg
mg/kg


niiVkg
mg/kf
nt/kg
ngAg
mt/kg
mjAj
mg/kg
mg/kg
mg/kg
m(/kf
mg/kg


mt/kg
mg/kg
mgAg
mgAj
mgAg
mg/kg
mg^g
mg«g
mg/kg
mgAg
"(/kg
mg/kg
mg*j
mg&g
mg/kg


INTAKE/EXPOSURE
CONCENTRATION


VALUE
NC
NC


2.IE-07
2.IE-07
3.3E-07


NC
5.9E-OI
2.5E-07


NC
2.9E-09
6.IE-OI
1.1E-OI


NC
6.0E-OI


NC
9.9E-07


NC
NC


4.IE-03
NC
NC


NC
NC
NC


I.9E-12


NC
NC


3.3E-07
3.5E-07
4.4E-07


NC
7.4E-Og
3.1E47


NC
1.1F^09
9.2E-OI
I.5E-OI


NC
2.3E-OI


NC
2.9E-07


NC
NC


O.OE+00
NC
NC


NC
NC
NC


I.3E-14


UNITS


mg/kg/diy
mg/kg/diy
mgftg/diy


mg1c(/d>y
mgftg/diy


mg«^d.y
m^k^d.y
mgftg/diy


mg/kg/diy


og/kg/diy


ingAg/diy


mg/kg/d.y


mg/kf/diy
mg*g/diy
m|/kg/diy


m|Ag/diy
mg/kg/d«y


IHkJtc/lUvmfKg/IWJ'
mg/Vg/diy
mg/kg/diy


«g4g/d.y


mg*g/<l.y


mg*g/d«y


mg/kg/d«y


CSF/DNITRISK


VALUE


NC
7JE-OI
7JE+00
7JE-OI


NC
7.3E+00
7JE4I


NC
3.5E-01
2.0E+00
2.0E+OO


NC
3.3E-01


NC
ME+00


NC
NC


-
NC
NC


NC
NC
NC


I.5E+05


NC
NC


7.3EW>1
7JE-KW
7.3M1


NC
7JE«0
7.3E-01


NC
3.5E-OI
2.0E-KW
2.0E-HX)


NC
3.5E-01


NC
1.3E-KW


NC
NC
-


NC
NC


NC
NC
NC


I.5E«05


UNITS


(mg/kg/d.y>
(mg*g/d.y)-
(mg/kg/diy).


(mgAg/diy)-
(mg*g/d.y)-


(mgAg/diy)-
(mg«g/d.y).
<mg/kg/d.y)-


(m»*»/d.y).


(mgAg/d.y)-l


(mg*g/d.y).l


(m»,lj/d«)')-/
(mg/kg/diyH
(mg*g/d.y)-l


(mg*g/d.y)-l
(mg*g/d.y).|


fmivVt/davV-\™»' *•'**"/ /^ *
(mg*g/diy)-l
(mg^g/(by).|


(mg*g/d.y).l


(mg/kg/d.y).(


mgAg/d.y)-l


CANCER RISK


2.E-07
2.E-06
3.E-07


4.E-07
2.E-07


I.E-09
l.E-07
2.E-OI


2.E-OI


J.E-M


I.E-06


6.E-06


3.E-07
3.E-06
3.E-07


5.E-07
2.E-07


4.E-10 •
2.E-07
3.E-OI


t.E-09


4.E-07


I.E-OI


•XPOSURE ROUTE TOTAL 5.E-06
POSURE POINT TOTAL l.E-05


TAL l.E-05


l.E-05


NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE
CONCENTRATION


VALUE


2.4E47
I.6E46
1.6E-06
2.0E46
1.4£m6
3.5E47
l.5Em6
2.5E46
I.TE^I
4.0E47
6.6E4I
6.0E-W
3.5E-07
I.OE-02
3.IE-06
I.4E44
I.3E-04
2.IE-04
2.0E-03
3.9E-07
4.2E-05
I.IE-04
2.IE-07
4.9E-05
5.2E-II


I.OE-07
2.9E-07
2.0E-06
2.0E-06
2.5E-06
1.7E-06
4.3E-07
1. IE-DO
3.1E-06
6.6E-09
5.4E-07
I.9E-OI


I.3E-07


I.7E-06


5.0E-13


UNITS
mg/kg/<Uy
mgftg/dty
mg/kg/diy
mg«g/d.y
mg«|/d.y
mg/kg/diy
mg«g/d.y
mg/kg/d.y
mg/kg/d.y
mgAgAby
mgA«/d>y
mg/kg/diy
otfftg/diy
mgA:g/day
mg/kg/d.y
mg/kg/d.y
mg/kg/d.y
mg/kg/day
mgAg/d.y
mg/kg/diy
mg/kg/diy
»g*g/d.y
mg/V|/d.y
mg/k|/d.y
mg/kg/d.y
mgA|/d.y


mg/kg/day
mg/kg/diy
m(Ag/d<y
mgftg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/d.y
m|Ag/d.y
Bi§/k(/diy
mg/kg/day
mg/kg/day


mg/Vg/day


mg^cg/day


mg/kg/day


RfD/RfC(l)


VALUE
4.0E-03
6.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
5.0E-04
2.0E-05
2.0E-03
&OE-03
5.0E-04


3.0E-04
3.0E-03


7.IM2
3.0E-IM
5.0E-03
2.0E-02
I.OE-03
I.OE-03


4.UE-03
6.0E-02
3.CE-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
5.0E-04
2.0E-03
2.0E-03
6.0E-03
5.0E-04


3.0E-04
7.3E-03


2.IE-03
2.IE-05
5.0E-03
I.OE-W
I.OE-05
2.6E-0]


UNITS
mgVkg/day
mg/kg/day
mgAg/day
mgftg/day
mg/kg/day
mgftg/day
mg/kg/d.y
mgAg/day
mg/kg/day
mgftg/day
mg/kg/day
mg^g/day
mtAg/day
mg^cg/day


mg/kg/day
mi/kg/day


mi/kg/day
mg/kg/day
mg/kt/day
mg/kg/d.y
mg/kg/day
mg/kg/day


mg*g/day
ntg/kg/day
naAg/day
mg/kg/day
mg/kg/day
mg^g/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mj/kj/diy
mittydty
mg^ct.'diy


mgA$/Biy
rogAj/diy


mg^g/day
mg^cg/day
mg/kg/day
mgAg/day
mg/kg/day
mg/kg/day


HAZARD
QUOTIENT


2.E-05
4.E-06
5.E-05
5.E-05
7.E-05
5.E-05
l.E-05
5.E-05
l.E-05
3.E-01
2.E-02
3.E-03
l.E-06
7.E-04


2.E-02
5.E-02


3.E-02
I.E-03
8.E-03
OE-03
3.E-03
I.E-02


2.E-OI


3.E-OJ
5.E-06
7.E-05
7.E-05
I.E-OS
6.E-05
l.E-05
6.E-05
l.E-04
l.E-05
3.E-02
4.E-03


3.E-M


6.E-03


4.E-02
2.E-OI
2.E-01


2.E-01


TOTAL RECEPTOR RISK ACROSS ALL MEDIA II l.E-05 ||TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 2.3.E-01


'(tiMering ind Coniulting, Inc.
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TABLE 7J.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE • PASSIVE RECREATIONAL VISITOR - OLDER CHILD


ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA
CKNTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE


NORTH PROVIDENCE, RHODE ISLAND


[SCENARIO TIMEFRAME: CURRENT/FUTURE
I RECEPTOR POPULATION: PASSIVE RECREATIONAL VISITOR
llRECEPTOR AGE: OLDER CHILD


MEDIUM
EXPOSURE
MEDIUM


EXPOSURE
POINT


EXPOSURE
ROUTE


CHEMICAL


EPC


VALUE UNITS


CANCER RISK CALCULATIONS II NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE
CONCENTRATION


VALUE 1 UNITS


CSF/UMTRISK


YAMS i, mm 1 INTAKE/EXPOSURE
CONCENTRATION


_KAL11E 1 UNITS


RfD/RfC(l)


VALUE 1 UHirS_.


HAZARD
QUOTIENT


NOTES:
(I) - Blanfc cclh indicate Out an RID or RIC U not avalailable from the aourcei uwd to obtain dOM-reiponle data for lUi rilk UNUnenL
NC - Not carcinoienic by thii expotun route.
NA - Not applicable; expoture route not ipplieablo for (hit ehemidl/cxponire medium.
-- - Not calculated; doie-ruponie dala and/or dennal ibioiptjon valuei are not available.


Pnpand by: KJC
gected by: MJM


MACTEC
9I2UJ5


ud Consulting, Inc. o U
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TABLE 7.«.RME


CALCULATION Or CHEMICAL CANCIR RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE • CURRENT/FUTURE - PASSIVE RECREATIONAL VISITOR - CHILD
ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT! OXBOW AREA


CENTREDALE MANOR RESTORATION PROJECT SUFERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND


NARIO TIMEFRAME: CURRENT/FUTURE
OR POPULATION: PASSIVE RECREATIONAL VISITOR
OR ACE: CHILD


MEDIUM


SOIL


EXPOSURE
MEDIUM


FLCODPLAINSOIL


POSURE MEDIUM'


EXPOSURE
POINT


GREVSTONE MILL POND


EXPOSURE
ROUTE


INGESTION


EXPOSURE ROUTE TOTAL


DERMAL


CHEMICAL


2-Metfiyta«pi<h.ta*
Acenvhlhylm
Bcnn(i)«Uinc«w
Baia<i)prraM
Bouo(b)niioniidiai>
BouoOMlxiylne
DBxaafetiutlnceu
IndeaoUJJ-aOpynie
PhaunlhnM
•IpJu-Chlorfro
Aredoc-1154
AiodoMMI
EndouUnSuUilc
lecholal CUordiiM
Aluminum
lUWllC
aironuun
Copper
L«d
Minpme
Mcrcuy
MolyMamm
Nickel
ItaHlum
Vuxiium
Toxjctty Equivalency (Dioxini/Funiu)


2-Mahylniplahilcne
AMMfihlhyleM
BenzoWwdincene
Bauodtoroo
BamXbXluoivuht™
BmtoO.li.OptiTltne
DtoaattMuMKax
IndcaKUJ-aDpyme
PtaKMhRM
•Iphi-Ctiloniue
Andor-1234
Anclor-lUt
Bndtwirin SulTile
recknlctlChJoriine
Aluminum
tneslc
aroinlum
Copper
J0t


î**t""**
Penury
tblyMenini
•nckel
rhtllluni
feudlum
auatf Equivilenoy (Diaani/Flirni)


EP :
VALUE


0.17021
0.49749
3.41084
3.4110}
4JIU1
2.«7139
0.72151
1.0929
3.30136
0.01192
0.13172
0.13953
0.01269
0.73531
1179}
12.1
291
324
391


4126
0.111
17.7
317


0.5S5
103


0.000109


0.17022
0.49749
3.41016
3.41803
4.28861
2.17139
0.72131
3.0929
3.30136
0.03392
O.(3l72
0.13933
0.01269
0.73531
21793


12.2
291
324
591


4126
0.111
»7.7
317


0.313
10}


0.000109


UNITS


mflj
"Ckf
"Ckf
"1*1
"(ftl
mfkf
""**»mi/If
mf*C
n(A|
n|/kf
n(/k|
mjvtj
mi/kf
mg/kf
•aifit
nifil
mi/14
°W*I
m»*»
in|/k|
mH»
m(/k(
ni/k(
m|/k|
"*ki


m«*«
mc/k|
m«/k|
mj*«
mfft(
mi^C
mifti
tn|/k(
ni/ki
nfrttf
mf*«
in|/kf
mi/kf
mjA|
miAj
n*H
m|/k|
mi*j
n(«|
m(/k|
mjAl
Oft,


mi/kf
m|/k|
»*%f
mj/kj


CANC1 ; RISK CALCULATIONS
INTAKE/EXPOSURE
CONCENTRATION


YALVfi
NC
NC


I.3E-07
I.3E-07
l.OE-06


NC
I.IB47
7.6E-07


NC
I.IE-09
J.OE^)7
3.4E-OI


NC
1.1E-07


NC
3.0E-OS


NC
NC


I.4E-04
NC
NC


NC
NC
NC


2.7E-11


NC
NC


3.0EJ7
}.OE4>7
3.IE-07


NC
6.5E-08
2.7E47


NC
9.SE-10
t.OE-08
I.3E^)<


NC
2.0E-OS


NC
2.5E-07


NC
NC


O.OE-MW


NC
NC


NC
NC
NC


7.5E-14


UNITS


mi/kl/dv
m|A(/d./
mlAl/iby


nUWty
mildly


»»*«/<li,
miWhy
n«k|/<l>y


mfWliy


mftj'iliy


m(ftt/diX


m|/k|/il>y


m|/k|/<l<y
mC/k|Aby
mjflcj/iUy


miAl/itoy
mj4»/(Uy


inlAl/iUy
ml/k»«Uy
m^kj/dl,


m(ft(/day


m(1ii/d>y


rai^d.y


mf/kj/diy


CSr/VNITRISK


VALUE
NC
NC


7.SE-01
7.3E«0
7.3E4I


NC
7.3B+00
7.3E-01


NC
3J&OI
2.0E-KK)
2.0E-KO


NC
3.5E-OI


NC
1.3EWO


NC
NC


-
NC
NC .


NC
NC
NC


I.3E-KI5


NC
NC


7.3E-OI
7.3E+00
7.3E-OI


NC
7.3E-KW
7.3E-OI


NC
3.5E-OI
2.0E-H10
2.0E+00


NC
3.5E-OI


NC
1.3E«0


NC
NC
..


NC
NC


NC
NC
NC


1.5E+05


y^lTjj


(niWy>
dniAf/d.,)-
(m^k^day)-


(W^K/d,y>
(mi*|/d.y)-


(m^kf/diy).
(m^ki/dv)-
(n|*I/diy)-


(m.ftj/<l«y)-


(miWW


m|/kf/day)-l


(m(*I/<Uy)-l
(m»1il/4iy)-l
(m|/k(/lUy)-l


(m|Af/d«y>l
(n>|/k(/d>y)-l


(m|W<t*y)-l
(miAtVdiy)-!
(miAl/diy)-l


(m»Vkl/(l«y)-l


ImiWtayH


(n(«(/diy)-l


CANCER R1S


6.EJ17
6.E-06
t.E-07


l.E-06
6.EJ17


3.E-09
4.E-07
7.E-08


6.E-OI


4.E-06


4.E-06


2.E-03


2.E-07
2.E-06
3.E-07


5.E-07
2.E-07


3.E-IO
2.E-07
t.E-OI


7.E-09


4.E-07


l.E-08


iXPOSURE ROUTE TOTAL 4.E-O6
.XPOSURE POINT TOTAL 2.E-03


'AL 2.E-05


TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 2.E-OS


INTAKI^XPOSURE
CONCENTRATION


vAi.im
4.9E.07
1.4E-06
9.7&«6
9.7E-06
I.JE-03
S.2E-06
2. IE-OS
8.8E-06
I.5E-03
l.OE-07
2.4E46
4.0E-07
3.6E-08
2.IE46
6.2E-02
3.5B-03
I.3E-04
9.2E-04
I.7E-03
I.2E-02
2.3E-06
2.5E-04
I.1E-03
I.7E-06
2.9E-04
3.IE-IO


1.IE-07
5.2E-07
3.5E-00
3.5E-M
4.4E-06
3.0E-06
7.6E-07
3.2E-06
5.5E-06
I.IE-OI
9.4E-07
I.6E-07


2.3E-07


2.9E-06


I.7E-13


UNITS
nn*»/d«y
miA|Vd>y
iti(/k|/d>y
m|Ai/d.y
niVki/diy
mHn/d.y
KitAf/diy
m/kt/diy
Xl̂ i/d.y
iti(A(/il>y
m»T(J/d«y
ml^l/diy
nii/kf/d.}.
nifA|/<Uy
mtAi/diy
n|«|/d|y
nfVki/diy
miftl/diy
n.ĵ t'd.y
ra(/k|/d>y
m(/k|/diy
m««(Vd>y
ini/k(/d<y
mj/kj/<Uy
mtA^itoy
m|/k|/d>y


ml/ki/diy
mj*l/a»y
mtVkt/iUy
m(/k|/d>y
mjAj/diy
mj/k»/diy
mjVkjydiy
mjflcjyday
mj/kj/itoy
m«A»/<Uy


imAfAtV
mj/kj/itay


m«A»'il«y


intVkf/diy


m|A(/<lay


Rn>/RTC(l)


VA^l|E
4.0E-03
6.0E-02
3.0E-02
3.0E42
3.0E-02
3.0E-OJ
3.0E-02
3.0E-02
3.0E-0!
S.OE-O4
2.0E-03
l.OE-0)
6.0E-03
5.0E-04


3.0E-04
3.0E-03


71E-02
3.0E-04
5.0E-0]
2.0E-02
8.0E-OS
I.OE-C3


4.0E-03
6.0E-02
3.0E-02
3.0E41
3.0E42
3.UE-02
3.0E-02
3.0E-02
3.0E-02
5.0E-04
2.0E-03
l.OE-OS
6.0E-W
5.0E-04


3.0E-04
7.5E-05


2-8E-03
2.1E-05
5.0E-03
t.OE-04
8.0E-03
2.6E-03


UNITS
nH*I/dly
ratVk|/d<y
mj*t/d.y
mt^/di,
inl/kfUiy
•«k|Mqr
mj^i/di,
m(ft|/diy
m«Al/<Uy
m«Vk|/<Uy
tntAt/<Uy
mtAf/diy
m|A|/d>y
mm/diy


m»*«/di>
mtVkt/diy


mjAlVd.y
m|A|/(by
mt^fiUy
mjAi/d«y
m«A»/d.y
mf^fdiy


m(Af/diy
mjAlVdly
ml/ki/dny
mCAf/day
mtA|/diy
mjvkjVday
m(/kf/d>y
mtVdiy
mi/ki/daif
m(/k|/diy
nil/ki/di;


miAfdiy
iti(Ai/d>y
mi/ki/diy


m|/k|Vdiy
mtAtVdiy


mjAi/<tay
mi/k|AUy
mtVkjydiy
nnVk|/<toy
mt«l/iUy
n*ki/d«y


HAZARD
QUOTIENT


I.E-04
2.&03
3.E-04
3.E-04
4.&O4
3.E-04
7.E<3
3.EJM
3.E-04
2E-«
I.E-OI
2.E-02
6.E-06
4.E-03


l.E-Ol
3.E-01


2.E41
8.E-03
S.E-02
f>E-02
2.E-02
3.E-OJ


I.E+00
4.B-05
9.E-06
I.E-04
\.EJH
I.E-04
I.E-04
3.E-03
I.E-04
2.E-04
2.E43
5.E-02
8.E-03


5.E-04


I.E-02


7.E-02
I.E«0
l.B-HXI


)TAL RECEPTOR HAZARD ACROSS ALL MEDIAII 1 J.E+00


MACTIC E*iUceii»f ud CIDH|||>|, be.
na>.a







TABLE M.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE • CURRENT/FUTURE • PASSIVE RECREATIONAL VISITOR - CHILD


ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW ARIA
CENTREDAU MANOR RESTORATION PROJECT SUPERFUND SITE


NORTH PROVIDENCE, RHODE ISLAND


} TIMEFRAMI: CURRENT/FUTURE
It FOFULATION: PASSIVE RECREATIONAL VISITOR


OR ACt; CHILD


MEDIUM
EXFOSURE
MEDIUM


EXFOSURI
FOINT "SET I ~"


EPC


VALUE UNITS


CANCE
[NTAKE/XXPOSUKE
CONCENTRATION


I RISK CALCULATIONS


CSF/UNITRISK 1
NON-CANC


INTAKE/EXPOSURE
CONCENTRATION


ER HAZARD CALCULATIONS


RTDflUC (1)


VAWfE ' ^ff^


HAZARD
QUOTIENT


NOTES:


NC - Not CHctaoialc by IhlJ enxwjw route.
NA • Not tffllaM^ opoon mu not qipUobU for ildi chenlol/eipowre medlun.
- - N« alculued; (kuc-ropxue diu mi/or <krnul itri«pll<w nlitcf m na


IPltpiraJ try; KJC
CheitolbyrMJM


MACTCC Endr-<toc ind ConultlDI, Inc.
^ **
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TABLE 7.1.CT


CALCULATION OF CHEMICAL CANCER RISKS AMD NON-CANCER HAZARDS • CENTRAL TENDENCY - CURRENT/FUTURE - PASSIVE RECREATIONAL VISITOR - ADULT
ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA


CENTREDALE MANOR RESTORATION PROJECT SUPERPUND SITE
NORTH PROVIDENCE. RHODE ISLAND


NARIO T1MEFRAME: CURRENT/FUTURE
HRECEPTOR POPULATION: PASSIVE RECREATIONAL VISITOR
URECKPTOR AGE: ADULT


MEDIUM


SOIL


EXPOSURE
MEDIUM


FLOODPLA1N SOIL


•


EXPOSURE
POINT


OXBOW AREA


EXPOSURE
ROUTE


1NOESTION


EXPOSURE ROUTE TOTAL


DERMAL


CHEMICAL


i-cMordane
iieldrin
wtoauUanll
ndrin aldehyde
uidrin Icelone
1-cUordiM
Technical CMordane
AraclorI2S4
Antimony
Anenic
Cadmium
Copper
Lull
Manianeeo
rhallium
Vanadium
bxicity Equivalency (Dioxina/Furana


B-cMordaiM
dloktrui
endoaulfanll
wlrin aldehyde
ndrmkelom
l-chloflUno
Technical aiordane
Arock>rl254
Antimony
Ancnic
Cidmlun
Copper
Lnd
Mupnoie
Thallium
Vanadium
Toxiclty Equivalency (Dlokiiu/Fumna


EPC


VALUE


0.00291
0.023106667
0.001113333
0.003141667
0.000636667
0.003913333
0.016126667


1.40917
3,0255
3J9
4.02


121.023
J74.H


126
0.71J75


59.3
0.001101571


0.00291
0.023106667
0.001 113333
0.003141667
0.000636667
0.003913333
0.016126667


1. 40917
3.0255


5.39
4.02


121.025
574.J5


176
0.71.175


39.3
O.OOIIOU7I


UNITS


mulct
mj/kj
"fcfcf
"l/kf
mt/kt
mt/fcf
mtAf
miAf
m«A»
mt*i
at/kg
«*kl
mjA»
atA|
mt/kf
mt/kf
m|/k|


mf/kf
miA,
mj/Vl
ml/lcf
m|/lv
°>fk(
m«/k»
ai/fcl
m|/k|
mUVg
mg^g
m«/k|
m(/lf
mt/kn
mtA(
"»A»
m»At


CANCER RISK CALCULATIONS
INTAKE/EXPOSURE
CONCENTRATION


VALUE
I.3E-M
I.OE-IO


NC
NC
NC


1.7E-U
7.0E-H
6.1E-K


NC
2.4E-OI


NC
NC


2.SE-CH
NC
NC
NC


7.9E-11


5.9E-13
O.OE-HX)


NC
NC
NC


7.9E-13
3.26-12
9.IE-10


NC
I.OE-IO


NC
NC


O.OE-HM
NC
NC
NC


2.7E-13


UMTS
mgft(/(Uy
mi/li/diy


m(/l|/d>y
m(/V|/diy
mi/ktldty


m|A(/diy


mffttfeX


m(A|/diy


mfV(/day
miWdiy


m|Ag/day
ml/kf/diy
mjAf/ctay


mf/k|/(Uy


mg/ltg/diy


m(*i/(Uy


CSF/UNITR1SK


yALUE
3.5E-01
I.6E-K11


NC
NC
NC


3.5E-01
3.5E-01
10E«0


NC
I.5E400


NC
NC
«


NC
NC
NC


1.3E-W5


3.5E-01
1.6E-K11


NC
NC
NC


3.3E-01
3.5E-OI
iOE^OO


NC
1.3E+00


NC
NC


— •
NC
NC
NC


1.5E-K15


UNITS
(•m/lu/diy)-
(mj^i/diy)-


(m^n/d.y).
(m^ki/diy)-
(m»A^d.y).


(m|Al/d»y>


(m(«|/d>y>l


(mt/ki/diy)-!
(m,/ki/diy).l


(mi/kg/dty)-!
(mtflt^y)-!
(m»Vf«y)-i


(m(/k(/dty)-l


(mgAt/diy)-!


CANCER R1S


5.E-I2
2.E-09


6.E-12
2.E-1I
l.E-OI


4.E-OI


l.E-06


l.E-06


2.E-I3
O.E-tOO


3.E-13
I.E-12
2.E-09


I.E-09


4.E-OI


EXPOSURE ROUTE TOTAL 4.E-OI
.XPOSURE POINT TOTAL l.E-06


XPOSURE MEDIUM TOTAL . l.E-06


IL TOTAL • I.E-04


TOTAL RECEPTOR RISK ACROSS ALL MEDIA II l.E-06


NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE
CONCENTRATION


VALUE
2.3E-IO
I.IE-09
9.0E-II
2.9E-10
4.9E-II
3.0E-10
I.2E-09
1.1E-07
J.3EJ7
4.IE-07
3.1E-07
9.2E-06
4.4E-05
C.3E-03
3.5E-OI
4.5E-06
I.4E-10


l.OE-ll


I.4E-II
5.6E-I1
I.7E-OI


I.4E-OI
3.5E-10


4.7E-I2


UNITS
ml/k|AUy
m|/k|/diy
m^l^d.y
mg/k$/d«y
mf/k|/cUy
m|A./d.y
mg*l/diy
m»Ai/(Uy
m»Ai/(Uy
m|/WUy
mjA^diy
mfyky/day
mf/kt/day
mg/kf/diy
mi&i/diy
mt/k|/day
mi/kj/diy


m(/k§/diy


m»/kg/diy
mi/kg/day
mjAi/dty


mft/kg/day
mgyk^day


m(yk(/d*y


RfD/RfCd)


VALUE
5.0E-04
3.0E-05
6.0E43
3.0E-04
3.0E-04
5.0E-04
3.0E-04
2.0E-03
4.0E-04
3.0E-04
I.OE-03


7.1E-02
I.OE-03
I.OE-03


S.OE-04
5.0E-05
6.0E-03
3.0E-04
3.0E-04
3.0E-04
5.0E-04
2.0E-05
6.0E-03
3.0E-04
2.5E-05


2.IE-03
t.OE-0}
2.6E-03


UNITS
mg/kg/diy
m»Ag/diy
mfA^/diy
mt/kj/diy
ragAg/day
mg/Vft/day
mgAg/diy
njAt/diy
m|/k|/day
m(/kf/diy
mgAt/diy


mgA^diy
mtAi/day
mgA(/d>y


m(/kg/day
m»/ln/diy
n|At/djy
m»A,Vdiy
m|/k|/diy
mj/kt/diy
m»/kt/diy
ntAt/diy
nf/ki/diy
mtA|/diy
m(/k|t/day


m|/kg/day
mf/kt/diy
mkA(/day


HAZARD
QUOTIENT


5.E-07
4.E-05
2.E-OI
l.E-06
2.E-07
6.E-07
2.E-06
5.E-03
6.E-04
l.E-03
3.E-04


9.E-04
7.E-04
5.E-03


I.E-02


2.E-OI


3.E-OI
l.E-07
9.E-04


5.E-05
I.E-tIS


9.EJM
I.E-02
I.E-02
I.E^)2


OTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 1.5.E-02


NOTES:
(1) • filtnl: cellf indic«t» dial M R/I7 or R/C If nol avalijlabla from the aoureei ujed to obtain doje-rcipoiue data for Ihlj riak asieument
NC • Not arcinojenie oy Ikii expoBire roulo.
NA - Not applicable; eipoaiire route nol applicable for thii chemical/npoiun medium.
- - Not calculated; doae-raaponM data •no/or dermal abaorption valuei are not available.


I Prepared by: KJC
|Checkedby:MJM


MACTF<- *n{Jnccrln( and Coniultlni, Inc.
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TABLE 7.2.CT
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE • PASSIVE RECREATIONAL VISITOR • OLDER CHILD


ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA
CENTREDALE MANOR RESTORATION rROJECT SUPERFUND SITE


NORTH PROVIDENCE, RHODE ISLAND


SCENARIO TIMEPRAME: CURRENT/FUTURE
RECEPTOR POPULATION: PASSIVE RECREATIONAL VISITOR


HRECEPTOR ACE; OLDER CHILD


MEDIUM


SOIL


EXPOSURE
MEDIUM


FLOODPLAIN SOIL


-XPOSURE MEDIUM


EXPOSURE
POINT


OXBOW AREA


EXPOSURE
ROUTE


INGEST1ON


EXPOSURE ROUTE TOTAL
DERMAL


CHEMICAL


a-chlordane
iieldrin
MdamUanll
andria aldehyde
odrinkMone
!-cUordajw
Technical CUordanc
Aroelor 1254
Antimony
Anenic
Cadmium
Copper
Lead
Manfaneaa
rhallium
Vanadium
roxicily Equivalency (Dioxini/Fumns


a-cMon»M
dieUrin
gndoaiiUan II
Dndrln aldehyde
ndrinketone
l-chlordaw
Technical Chlordane
Aroelor 1254
Antimony
Anenic
Cadmium
Copper
Lead
Manfaneae
rhallium
Vanadium
Texicily Equivalency (Dioxina/Furana


EP :


VALUE


0.00291
0.023106667
0.00)113333
0.00)141667
0.000636667
0.003913333
0.01(126667


1.40917
3.0255
3.39
4.02


121.025
374.15


126
0.71573


59.3
O.OOIIOI571


0.00291
0.023106667
0.001113333
0.003141667
0.000636667
0.003913333
0.016126667


1.409(7
3.0255
5.39
4.02


121.025
574.15


126
0.71573


39.3
0.001108571


UNITS


mi/kg


m|/kg
mj/kg
mi/kt


mfAt
mfAl
m|A|
mfAl
miAi
OlfAf


»»**


nigAj
mg/Vg
m|A8


»•*»
01|A|


ntf^Eft
DlfA^t
mz/kt
mc^ct
ufAcft
»***
ngAg
tagfct
*«*«
Olfricft


mc/kt
tag/kg
mg/Vg


WlA*


CANCER RISK CALCULATIONS
INTAKE/EXPOSURE
CONCENTRATION


VALUE
I.5E-I1
1.2E-IO


NC
NC
NC


Z.OE-11
I.2E-II
7.2E-09


NC
2.7E-OI


NC
NC


2.9E-06
NC
NC
NC


9.2E-12


2.3E-12
O.OE-HM


NC
NC
NC


3.IE-12
I.3E-II
3.9E-09


NC
3.2E-09


NC
NC


O.OE-HM
NC
NC
NC


1.1E-12


UNITS
m|/k«Vday
mfAl/day


maA(/day
m(/k|/day
myAaVday


mfAl/day


mg/kg/day


m,A,Vd.y


?$$&


ntfAci/diy
ni/Ic£/diy
ni/ki/diy


m|/k«/d»y


mg/lcg/diy


m(A(/d.y


CSF/UNITRISK


VALUE
3.3E4)!
I.6E401


NC
NC
NC


3.5E-OI
3.5E-01
2.0E+00


NC
1.5E+00


NC
NC_


NC
NC
NC


1.5E+05


3.5E-OI
I.6E+01


NC
NC
NC


3.3E-OI
3.5E-01
2.0E+00


NC
I.5E-HM


NC
NC
..


NC
NC
NC


1.5E+OJ


UNITS
(maA«/day)-
(Uf/kl/day)-


(maAt/day)-
(miAtyday)-
(maAf/day)-


(maAf/day)-


(m.A./d.y)-l


(m^yM


(wg/Vj/diy)-
(ffli/ki/diy)-
(n)E/ki/diy^>


(ngrlct/day)- !


(m.Al/day>l


CANCER RIS


5.E-12
2.E-09


7.E-12
3.E-1I
l.E-OI


4.E-OI


l.E-06


l.E-06
(.E-13
O.E+00


I.E-12
4.E-I2
I.E-09


5.E-09


2.E-07


EXPOSURE ROUTE TOTAL 2.E-07
CPOSURE POINT TOTAL 2.E-06
TAL 2.E-06


ILTOTAL 2.E-II6
TOTAL RECEPTOR RISK ACROSS ALL MEDIA l| 2.E-06


NON-CANC
INTAKE/EXPOSURE
CONCENTRATION


VALUE
3.3E-IO
2.7E-09
1.4E-10
4.6E-IO
7.6E-1I
4.7E-IO
I.9E-09
I.7M7
3.6E-07
6.4E^)7
4.IE-07
1.4E-03
G.IE-05
9.IE-05
(.5E-OI
7.0E-06
2.IE-IO


5.4E-II


7.3E-1 1
2.9E-IO
9.0E-OI


7.4E-OI
I.IE-09


2.5E-I1


UNITS
mfA«/aay
maAft'day
mi/kf/day
m|/kf/day
mfAf/day


mlAaVday
mfAl/day
mfAft/day
maAaVday
meAa/day
mtAc/day
maA«/day
maAl/day
m|/kt/day
nt«At/day
mi/kj/diy
m|A*/day


mg/kt/'day


mi/Vi/day
maAl/day
m|/k|/day


m|/k|/day
miAl/day


mfAl/day


RfD/RfC(l)


VALUE
5.0E-04
5.0E-05
6.0E-03
3.0E-04
3.0E-04
5.0E-04
5.0E-04
2.0E-OS
4.0E-04
3.0E-04
l.OE-03


7.IE-02
I.OE-US
l.OE-03


5.0E-04
5.0E-05
6.0E-03
3.0E-04
3.0E-04
5.0E-04
3.0E-04
2.0E-05
6.0E-05
3.0E-04
2.5E-05


2.(E-03
I.OE-05
2.6E-05


UNITS
mfAl/day
maAl/day
maAl/day
m|/k|/day
mfAl/day
mfAl/day
mfAl/day
mfAl/day
maAi/day
mfAl/day
mfA|/day


mfAl/day
mf/kf/day
ni|Al/day


mfAl/day
mfAl/day
mtAl/day
maAl/day
ni|/k|/day
mfAl/day
mgA|/day
mfAl/day
mfAg/day
m|/k(/day


m|/k|/day
m|A|/day
mfAl/day


HAZARD
QUOTIENT


7.E-07
5.E-05
2.6-08
2.E-06
3.E-07
9.E-07
4.E-06
I.E-03
9.E.04
2.E-03
3.E-04


I.E-03
I.E.03
7.E.03


2.E-02
1.E.U7


I.E-07
6.E-07
4.E-03


2.E-04
7.E-03


5.E-03
3.E-02
3.E-02
3.E-02


OTAL RECEPTOR HAZARD ACROSS ALL MEDIA || 2.6.E-02


NOTES:
(I) - Blank Mill Indicate thai an RfD or RfC ll not avalailable from the lourcca used la obtain doic-reiponK daU for this rilk aueament
NC • Not carcinofenic by Ihia oxponire roulo.
NA • Not applicable; exposure route not applicable for thia cheraical/expoaiire medium.
- • Not calculated; doae-raaponae data and/or dermal abaorption valuea are not available.


Prepared by: KJC
Checked by: MJM


dUMMARY-CALC o o
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TABLE 74. CT


CALCULATION OF CHEMICAL CANCIR RISKS AND NON-CANCER HAZARDS - CENTRAL TINDZNCY - CURRENT/FUTURE • FASSIVI RECREATIONAL VISITOR - CHILD
ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND StTE
NORTH PROVIDENCE, RHODE ISLAND


RIO TIMEFRAME: CURRENT/FUTURE
OR POPULATION: PASSIVE RECREATIONAL VISITOR
OR ACE; CHILD


MEDIUM


SOIL


EXPOSURE
MEDIUM


FLOODPLAIN SOIL


EXPOSURE
POINT


OXBOW AREA


EXPOSURE
ROUTE


INGESTION


EXPOSURE ROUTE TOTAL
DERMAL


CHEMICAL


1-cUordane
UeUHn
mdowUtaU
mdrin aldehyde
ndrioluug.
l-ddonbne
Technical CUordau
trader I2»
Anllnony
Annie
Cadmium
Copper
Lead
Mnfinae
nialllun
Vanadium
Fondly Equivalency (DioxuuTuraiu)


t-chlordane
dleldrin
mdoeuUaall
endria aldehyde
ndiiakcune
1-duertuie
Teetotal Chlndne
AndorllM
Antimony
Anenle
Cadmium
C6pp«r
Lad
S4W|U«
nialllum
vanadium
roxicity Bquvikncy (Dioxina/Finiu)


EP :


VALUE


0.00291
0.023106667
0.001 113333
0.003141647
0.000636667
0.003913333
0.016126667


1.10917
3.02)3


S.39
4.02


121.023
574.15


126
0.7157)


59.3
O.OOUOI57I


0.0029S
0.023106667
0.001 1S3133
0.003141667
0.0006J6667
0.003913333
0.016126667


1.40987
3.0255


5.39
4.02


121.025
574.15


126
0.71575


55.3
0.001308371


UNITS


"iCk|
mi/lei
mf/kf
m|/k|
mi/ki
mt/V,
m(/k|
m^V,
m|/k|
m(/kt
mf^l
m|«|
mt/kf
mj^I
ni^K
m|/ki
m&t


nCkl
m»*I
m(/k|
mg/kf
n«kf
mHj
mHj
rninv
mf/kl
•"1*1
n*ll
m*Vg
mm.
mfk(
nfk|
m^s
m|/k(


CANCER RISK CALCULATIONS
INTAKE/EXPOSURE
CONCENTRATION


VALUE
6.IE-II
4.7E-10


NC
NC
NC


I.IE-11
3.3E-10
2.9B-OI


NC
1.1EJ17


NC
NC


1.2E-05
NC
NC
NC


3.7E-II


2.7B-12
O.OE+OO


NC
NC
NC


3.6E-I2
I.5E-II
4.3E-09


NC
3.7E-09


NC
NC


O.OE-HW
NC
NC
NC


1.2E-12


UNITS
mMdiy
m(ft(/d>y


miW*1
mi/tl/toy
n««|/dir


m|/kiU»y


mi/ktHiy


mifti/diy


m^l/diy
mfftlAUy


mj*|M«y
mi*»/d«y
mfWdty


miftl/day


mfft|/<tay


rojAl/diy


CSF/UNITRISK


VALUE
3.5E-01
I.6EHII


NC
NC
NC


3.5E-01
3.3E-01
2.0E400


NC
1.3E-HX)


NC
NC_


NC
NC
NC


1.5E40)


3.5E-01
1.6E«I


NC
NC
NC


3.3E-OI
3.5E4I
2.0E-KW


NC
I.5E400


NC
NC


-
NC
NC
NC


I.5E«S


UNITS
{mj/kj/diy).
(mj*j/diy)-


(mtfti/ttiy)-
(mjftj/diy)-
<i»l4(/d.y)-


(miftt/diyVI


(m^V^y)-!


(mi/kj/diyH
(m(ft|/d>y)-l


(mi*j/d!y)-l
(m|A(/d>y>l
(mj*|/ihy).l


(mj/kj/d.yH


(mî diy)-!


CANCER RISK


2.E-1 1
I.E-09


3.E-II
I.E-10
6.E-OI


2.E-07


6.E-06


6.E-06
l.E-12


O.E-HX)


l.E-12
5.E-I2
9.E-09


6.E-09


2.E-07


EXPOSURE ROUTE TOTAL 2.E-07
-XPOSURE POINT TOTAL 6.E-06


CPOSURE MEDIUM TOTAL 6.E-O6
»IL TOTAL WWP6


TOTAL RECEPTOR RISK ACROSS ALL MEDIA II f.E-06


NON-CANC
INTAKE/EXPOSURE
CONCENTRATION


VALUE
2.IE-09
I.6E-01
I.4E-IO
2.7E-09
4.5E-10
2. IE-OS
I.IE-OI
l.OE-06
2.2E-06
3.8E-06
2.9E-06
S.6E-05
4.IE-04
5.9E-04
5.1E-07
4.2E-05
1.3E49


9.5E-1I


I.3E-IO
5.1E-IO
I.6E-07


I.3E-07
3.2E-09


4.3E-II


UNITS
m»*»/diy
m>fl«/d.y
mi/k|/d>y
mifti/iUy
mtMto!
mftftay


miwaiy
m(ti(/diy
mi/Vi/(by
mv1c|/d>y
miWtay
m^k^d.y
mj4»/d«y
miftl/diy
m(flil/d«y
mj/kjftliy
m»^/(Uy


oilW<l«y


rajflcj/diy
mjAs/diy
ml/kj/djy


itil^l/diy
mf/kf/day


m(*»yiy


R HAZARD CALCULATIONS


RfD/RfC(l)


VALUE
5.0E-04
5.0E-0)
6.0E-03
3.0E-04
3.0E-M
5.0E-04
5.0E-04
2.0E-05
4.0E-O4
3.0E-W
i.oe-oi


1.1E-02
S.OE-03
l.OE-03


3.0E-04
5.0E-05
6.0E-03
3.0E-04
3.0E44
i.OE-04
3.0E-04
2.0E-03
6.0E-05
3.0EXM
2.3E-05


2.IE-03
l.OE-03
2.6E-05


|[NrrS
mj*j/<l«y
m^^d..
mfftiAby
miftj/diy
miW<l>y
m»1rt'd.y
oi^ll/day
mi/kf/diy
m|A|/d«y
m««|/d.y
mvlci^iy


nvWdiy
mi/kj/fcy
mi/kf/diy


mi*i/diy
ffl|/k(/diy
miWdv
mi/kfttiy
»»*^dir
mj»i/diy
mjA^diy
miAj/diy
miWdiy
mifi&Ur
m(*j/diy


miWd«y
mjl.l'd.y
mj/H/diy


HAZARD
QUOTIENT


4.E-06
3.E-04
I.E-07
9.&06
2.E-06
6.E-06
2.E-0}
5.E-OJ
5.E-03
l.E-02
3.E-03


S.E-03
6.E-03
4.E-02


l.E-01


2.E-07


3.ES07
1.506
8.E-03


4.E-04
I.E-04


I.E-03
l.E-01
l.E-01
1.EJI


OTAL RECEPTOR HAZARD ACROSS ALL MEDIAN 1.4.E-01


NOTES:
(1) - Blank cdli Indlale Ihu in RID or RfC If not iviUllible from ihe »urce> uicd u otKHn doK-reipoiue dtu for Ihli riik ueument.
NC - Ntt cvdmgaUc by tUi expogun mute.
NA - Not vplloble; eqxmire RMe DM >ppllcible for Ihli chemlcal/nponre medium.
- • Not olculited; doie-mpopK dila Mid/or dermal ibcoipllon values ait not available.


(Prepared by: K)C
ldiectodby:M]M


MACTEC U|lnecrta( nd CooJulllof, Inc.
H2MM 8/10/2006







TABLE 7.4.CT
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCCR HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - PASSIVE RECREATIONAL VISITOR - ADULT


ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE


NORTH PROVIDENCE, RHODE ISLAND


ISCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: PASSIVE RECREATIONAL VISITOR


llRECEPTOR AGE: ADULT


MEDIUM


SOIL


EXPOSURE
MEDIUM


FLOODPLAIN SOIL


EXPOSURE
POINT


GREYSTONE MILL POND


EXPOSURE
ROUTE


INGESTION


EXPOSURE ROUTE TOTAL
DERMAL


CHEMICAL


2-MelhylnapliualoiM
AccuphOiylene
Benzo(a)antj>raceiio
Boizo(a)Dyni»
Bcnzo(b)fluoranllieiw
B.naKfch.lJpeiylcM
Dikauc(,,k)iMl>nttnt
Indcno(l.2.3-c<l)pyn>llo
Phonanthreno
ilpKa-CMordano
Araclor-1254
Aroclor.1268
EndoniUanSulfate
rectaicalCUontane
Aluminum
Anenlc
Chromium
Copper
Laad


[angaiwao
Morcury
Molybdenum
Nlokel
Thallium
Vanadium
roxkiry Equivalency (Dioxjni/Furatu,


2-Methyln.phth.lOTO
Acenaphlnylene
Benzo(a)anlhracem>
Bo«o(a)pyn»»
BaurKtyfliioraiithoiH
Benio(g,H,l)porylene
DibrnzofaManllinono
lufenod.V-caTpyreno


Pnaunthrew
•lph.-CWoni.no
Anxlor-1254
Arodor-1268
Endorulf.nSuir.lo
ToduilcalCUordam
Aluniniin
Anoilo
liramium


Copper
.ead
Uanganoio
Mercury
Molybdenum
Mickel
niallium
anodium
oxicity Equivalency (Dioxlni/Furani;


EPC


VALUE


0.1071
0.31765


3.0937225
3.0771773
3.45207
2.33603


0.6148475
2.5 UK


3.935425
0.0177975
OJ 199125
0.083185


0.00650115
0.4307


15198.75
7.715
230.5
203
450


1840.5
0.58175
54.023
119.725
0.4605
12.25


0.00003495


0.1071
OJ1763


3.0937225
3.0771775
3.45207
2.33603


0.6148475
2.51886


3.933425
0.0177975
0.5199825
0.083885


0.00650125
0.4307


13898.73
7.715
230.5
205
450


1840.5
0.58175
54.023
119.725
0.460S
82.23


0.00005493


UNITS


mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mi/If
ffltAf
mtV,
mgAl
m|Al
mi/fcf
m|A(
m«A»
m|A(
m(A|
oi»A»
mfAl
aifltl
m«A»
m|/k|
m(Af
">«*»


mjAj
miAf
mgAj
ai/lil
mi/ki
mjvVt
mf/l(
mg/tj
»(*i
m(/k(
U(A(
mgAf
raiAg
m(A|
mi/k»
i»fAg
ms/k|
miAl
m«vV«
mgA|
mgAj
mg/k(
iug/k«
mjAg
""§*»
mgA»


INTAKE/EXPOSURE
CONCENTRATION


NC
1.3E-08
I.3E-08
I.3E-OS


NC
2.7E-09
I.IE-08


NC
7.SE-II
2.3B-09
3.7E-10


NC
I.9E-09


NC
3.4E-08


NC
NC


2.0E-06
NC
NC


NC
NC
NC


2.4E-I3


NC
NC


2.0E-49
2.0E-09
ilS~Oi


NC
4.0E-10
I.6E-09


NC
3.3E-12
3.6E-IO
5.8E-1I


NC
8.6E-II


NC
I.2E-09


NC
NC


O.OE-HW
NC
NC


NC
NC
NC


2.7E-1C


m|Ai/day
mf/kg/day
mf\g/day


mjAg/day
m|A|/day


mgA|/day
oitAg/day
mg/kg/day


mgAg/day


m(Ag/day


mgfltg/day


mgAg/day


ng/lcg/day
mgAg/day
mg*|/day


mg/kg/day
mgAg/day


mt/kg/day
mgAg/day
mgAg/day


mgAg/day


mgAg/day


mgAg/day


mgAg/day


CSF/UNITRISK


NC
NC


7.3E-OI
7.3E+00
7.3E-0]


NC
7.3E+00
7.3E-01


NC
3.5E-OI
2.0E-MX)
2.0E+00


NC
3.5E-01


NC
1.5E400


NC
NC
.-


NC
NC


NC
NC
NC


I.SE-H»


NC
NC


7.3EJJ1
7JE-KK)
7JE-01


NC
7.3E+00
7.3E-OI


NC
3.5E-OI
I.OE-HX)
2.0E-HM


NC
3.5E-OI


NC
1.5E+00


NC
NC
-


NC
NC


NC
NC
NC


I.5E-MJ5


(mj/kg/day).
(mgAg/day).
(mgAtfday).


(mgAg/day).
(mgAg/day).


(mgAg/day)-
(mjAg/day).
(mgAg/day).


(mgAg/day).


(mgAg/day).


mgAg/day>J


(mgAg/day). 1
(mgAg/day).|
(mgAg/day>l


(mgAg/day).l
(mgAg/dayM


(mgAg/dayH
(mgAg/day). 1
(mgAg/day). 1


(mgAg/day). 1


(mgAg/day)-l


mgAg/day). 1


[I NON-CAN*
II INTAKE/EXPOSURE


CANCER RISK || CONCENTRATION


I.E-08
I.E-07
l.E-08


2.E-08
I.E49


3.E-I1
5.E49
7.E-10


7.E-10


5.E-08


4.E-08


VALUE
U.2E-09
2.4E-OI
1.4E-01
2.3E-07
2.6E-07
1.IE-07
4.7E-OI
I.9E-07
3.0E-07
I.4E-09
4.0E48
6.4E-09
5.0E-IO
3.3E-08
1.2E-03
5.9E-07
I.8E45
I.6E-05
3.4E-05
I.4EMH
4.4E-08
4.IE-06
9.IE-06
3.3E-08
6.3E-06
4.2E-I2


2.E-07 II
|| I.2E49


l.E^9
l.E-08
2.E-09


3.E-OT
l.E^W


l.E-11
7.E-10
I.E-10


3.E-II


2.E-09


3.6E-09
3.5E-08
3.5E48
3.9E-OI
2.6E-08
7.0E )̂9
2.IE-OI
4.SE-OI
6.2E-U
6.3E-09
l.OE-m


I.3E-09


2.0E-08


I


4.E-II 4.8E-I5


mgAg/day
mgAg/day
rogAg/day
mgAg/day
mgAg/day
mgAg/diy
mgAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day


ragAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day


mgAg/day


mgAg/day


mgAg/day


RfD/RfC(l)


VALUE
4.0E-03
6.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-04
2.0E-05
2.0E-05
6.0E-03
5.0E-04


3.0E-04
3.0E-03


7.1E-02
3.0E-04
5.0E-03
l.OE-02
I.OE-05
I.OE-03


4.0E-03
6.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
5.0E-04
2.0E-05
20E-OJ
6.0E-03
5.0E-04


3.0E-04
7.SE-05


2.8E-03
2.IE-05
5.0E-03
8.0E-U4
8.0E-05
2.6E-05


UNITS
mgAg/day
mgAg/d>y
mgAg/day
mgAgAtiy
mgAg/day
mgAg/day
mgAg/diy
mgAg/day
m|A|/d.y
mgAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day


mgAg/diy
mgAg/day


mgAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day


mgAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/diy
tngAg/day
mgAg/day
mgAg/day
mgAg/day
mgAg/day


mgAg/day
mgAg/day


mgAg/day
mgAg/diy
mgAg/diy
ragAg/44y
mgAg/diy
mgAg/day


HAZARD
QUOTIENT


2.E-06
4.E-II7
I.E-06
I.E-U
9.E-06
6.E-M
2.E-06
6.E-06
l.E-05
3.E-06
2.E-03
3.E-04
I.E-Ot
7.E-05


2.E-03
6.E-03


2.E-(I3
I.E-04
8.E-04
5.E-04
4.E-04
6.E-03


2.E-02
3.E-07
6.E-08
I.E-06
I.E-06
I.E-06 |
9.E-07 «
2.E-07
9.E-07
l.E-06
I.E-07
3.E-04
t.E-as


3.E-06


7.E-03


iXPOSURE ROUTE TOTAL 2.E-OI II 4.E-IM 11
JCPOSURE POINT TOTAL 3.E-07 II 2.E-02 II


POSURE MEDIUM TOTAL 3.E-07 || 2.E-02 ||
SOIL TOTAL 3.E-07 II 2.E-02 II


TOTAL RECEPTOR RISK ACROSS ALL MEDIA HTOTAL RECEPTOR HAZARD ACROSS ALL MEDIA


"/ VlnfandCon
• •MCMIM*ilfWX


V^»«h mfiaan


d ConiulUng, Inc. o o 1/10/2006
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TABLE 7.4.CT


CALCULATION Or CHEMICAL CANCER RISKS AND NON-CANCEH HAZARDS • CENTRAL TENDENCY • CURRENT/FUTURE • PASSIVE RECREATIONAL VISITOR - ADULT
ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND


MEDIUM


SCENARIO TIMEFRAME: CURRENT/FUTURE ^^^^^^^
RECEFTOR FOFULATION: PASSIVE RECREATIONAL VISITOR »
RECEFTOR ACE: ADULT J


EXFOSURE
MEDIUM


EXPOSURE
FOINT


EXFOSURE
ROUTE


CHEMICAL


EPC II CANCE


VALUE ( INTAKE/EXPOSURE
CONCENTRATION


. RISK CALCULATIONS


CSF/UNITRISK CANCER RISK


NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE
CONCENTRATION


HIB/RfCd) HAZARD
QUOTIENT


NOTES:
(1). Btak celb bdrei* Out u RID or RIC l> not .vil.iUbl. Iron the niirui u<cd lo obuln dofo-mpoiM dm for Ikll riik
NC - Not cvcinoiwlc by thil npowre route.
>4A • Not ippUctbk; oxponn route not Bpplieable for tiiii chemicil/exposun nodium.
— Not cilculatod; i&nafatuc d>b ind'of donul >bHq>lioa viliiu >re tut tviiUble.


1PnD>ndl>y;ICIC
OwkedbyMJM


MACTEC Erginetrini uul CoiuulUnt, Inc.
.mBnil<i«ilriiliilililOX IOWTABUIV Plje2of2







TABLE TACT
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE . PASSIVE RECREATIONAL VISITOR - OLDER CHILD


ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE


NORTH PROVIDENCE. RHODE ISLAND


UO TIMEFRAME: CURRENT/FUTURE
EPTOR POPULATION: PASSIVE RECREATIONAL VISITOR


[RECEPTOR ACE; OLDER CHILD


MEDIUM


SOIL


[I
II


H
1
||


II
[I
11


u


1


EXPOSURE
MEDIUM


FLOODPLA1NSO


XPOSURE MEDIUM '


EXPOSURE
POINT


GREYSTONE MILL POND


EXPOSURE
ROUTE


INGEST1ON


CHEMICAL


2-Modiyliiaphfhalena
AewupklhyloiK
Bauo<i>ilhnKaM
BenxcKaJpyitM
BonzoOOfluonnthaie
Beuoft.Mpeiyleiie
Di(wazo(ijt)tadtncem
tataioOAS-cdJpyreii.
Pbeaaemreu
ilpta-CMordane
Aroclor-1254
Aroelor-1261
EadofulfanSulfau
rechaical CUonUu
Aluminum
taenic
Omnium
Copper
Md


Mangaiuae
Mtrwry
MoIyMcnum
Nickel


nallium
Vanadium
loxicity Equivalency (Dioxins/Funiu


EPC


VALUE


0.1071
0,31765


3.093722]
3.0771773
3.45207
2.33603


0.6HM75
2.31116


3.935425
0.0177973
0.5199S25
0.013183


0.00650123
0.4307


I5I9S.73
7.715
230.3
205
450


1140.5
0.51175
54.025
119.725
0.4605
12.25


0.00005495


UNITS


n*4l
raj/kg
mg/kg
»«A«
mgA«
mgAt
mi/tit
mg/kg
mgAg
mgA«
UgAg


m|A|
m|Al
at/it
at/lit
af/tf
n|At
n|Al
miAt
mj/kj
m|A>
mg/lc|
mg/kl
ni/lit
m|Al
mtft-l


CANCER RISK CALCULATIONS
INTAKE/EXPOSURE
CONCENTRATION


NC
NC


I.6E-OI
1.6E-OI
HE-OS


NC
3.1E-09
1.3E-01


NC
9.IE-I1
2.6E-09
4.3E-IO


KC
2.2E-09


NC
3.9E-OI


NC
NC


2.3E-06
NC
NC


NC
NC
NC


2.IE-I3


oiAl/dly
«i|Af/diy
miAt/diy


m«A./d.y
i«tA»/diy


mjAi/diy
m|A«/diy
DitAtAUy


mj/k|/d«y


miAl/diy


m|/l(/<liy


m(/k|/day


CSF/UNITRISK


NC
NC


7.3E-01
7.3E-HK)
7JE-OI


NC
7JE+00
7JE-01


NC
3.5E-01
2.0E+00
2.0E-HX1


NC
3.5E-OI


NC
I.3E«0


NC
.NC


~
NC
NC


NC
NC
NC


1.5E+03


(m|Ai/diy).
(«,»A»/diy>
(«»Ai/d.y)-


(mtAst/iMy)-
(mjAi/diy)-


(B»vV./djy>
(BlAj/diy)-
(m«Al/diy>


(mtAl/diy)-


(m«*g/4iy>


miAl/diy>-l


CANCER RISK


I.E-OI


NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE
CONCENTRATION


I.3E-OI
3.IE-OI
3.7E-07


l.E-07 3.7E-07
I.E-OI II 4.IE-07


0 2.IE^)7
2.E-OI D 7JE-OI
9.E-09 3.0E-07


4.7E-07
3.E-I1 |l 2.1E-09
5.E-09 6.2E-OI
9.E-10 H l.OE-OI


I.E-10


6.E-OI


7.7E-10
5.1E-OI
1.9E-03
9.2B-07
2.7E-05
2.4E-05
3JE-05
2.2E-04
6.9E-OI


I «.4E-06
1.4E-05
5.5E-OI


| 9.IE-06
4.E-OI 0.5E-I2


I


mi&f/day
mgyka/day
mfAc/day
mfAf/da>
mc/ki/day
n>|/ki/day
m^ykj/day
mgyk(/diy
n(/k|/day
rafAj/day
mgAl/day
maA>/<l»y
..̂ At/day
mfAt/day
m|/k|/day
ufAl/day
mj/kt/day
mgAf/day
ltijA«/d«y
mt/kj/diy
m|/k|/day
miAgAtay
nij/k»/day
mjAg/d«y
mg/Icf/day
nig/kg/day


RflVRfCfl)


4.0E-03
6.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
5.0E-04
2.0E-05
2.0E-OS
6.0E-03
5.0E-04


3.0E-04
3.0E-03


7.IE-02
3.0E-04
3.0E-03
2.0E-02
I.OE-03
I.OE-03


IINITS
mtAg/day
mf/ki/diy
m|/k|/diy
mg/kg/day
mg/kg/day
mg/kg^day
mg/kg/day
mg/kg/day
mg/kg/day
mj/kg/day
mg/k|/day
miA&'day
ral/lc|/day
mg/kg/day


»»*|/day
mg/kg/day


m.Ag/day
mg/kg/day
mgdcg/dty
mi/kg/day
mg/kg/day
mg/kg/day


HAZARD
QUOTIENT


3.E-06
6.E-07
l.E-05
I.E-03
l.E-05
9.E-06
2.E-06
l.E-05 1
2.E-05
4.E-06 1
3.E-03 |
5.E-04 1
l.E-07
I.E-04


3.E-03
9.E-03


3.E-W
2.E-IM
1.E-U3
7.E-04
7.E-04
I.E-02


EXPOSURE ROUTE TOTAL 3.E-07 H 3.E-02
DERMAL 2-Melhylnaphmalne


AcenaphlhvteM
Benzo<a)«uhnceiM
BeuoMpynne
Beuo(b)niK>niillici»>
BonzoCgAQpcrylone
DaxantiKmamcm
idmo(lf}-ci)fyniu


Pheoaathrano
Ipaa-Chkmiiw


Aroclor-1254
fcoclor-1261
EnoVxuUanSuirau
reelmiolChlonlue
Muminum
A.ramic
Omnium
-on>er
Md
^mune
[ercuiy


rfolybdenum
ickel


Tiillium
Biudiun
oxicily Equivalency (Dioxjni/Furani


0.1071
0,?1765


3.0937225
3.0771775
3.45207
2.33 603


0.614*475
2.51116


3.955425
0.0177975
0.3199123
0.013113


0.00650123
0.4307


13191.75
7.713
230.5
205
<30


1140.5
0.31173
54.023
1 19.723
0.4605
12.25


0.00005495


mi/Vs
mg/l|
m«A»
mg/ki
n|A>
m|At
mi^l
mfAl
m,*g
mtfrt
miAt
mg*«
Olg-lj


mi/kl
mfAl
m(^I
m»A»
mg*l
ntvVt
m|/k(
mf/kt
m(/k|
m|Al
m|Ag
mgAl
rnfAj


NC
NC


7.9E-09
7.IE-09
1.IE-09


NC
1.6E-09
6.4E-09


NC
I.4E-1I
1.4E-09
2.3E-10


NC
3.4E-10


NC
4.5E-09


NC
NC


O.OB+flO
NC
NC


NC
NC
NC


1. IE-IS


miAf/day
mj |̂/day
BifAtVdty


mjAj/day
ffllAt/day


mtWtoy
mt/ki/iliy
mf/kft/day


n«A«/J«y


nt>l(AI<y


in|Ai/d*y


mg/kf/day


NC
NC


7.3E-OI
7JE-MW
7.3E-01


NC
7.3E-HX)
7.3E-OI


NC
3.5E-OI
2.0E+00
2.0E+00


NC
3.3E-OI


NC
1.3E+00


NC
NC
»


NC
NC


NC
NC
NC


l.JE+OJ


(mg/k(/day)-l
(aj/la/diy)-!
(B|A«/diy)-l


(0|A«/diy)-l
(m|A./d.y)-l


(mf/Vday)-
(m«A(/diy>l
(m|/kf/day)-l


(m(Aj/diy)-l


OqAiMvH


ra«A»/day)-l


II C.3E-09
U 1.9E-OI


6E-09 1.IE-07
6.E-OI | I.IE-07
6.E-09 J 2.0E-07


H I.4E-07
I.E-OI H 3.6E-OI
5.E-09 1 I.5E-07


2.3E-07
5.E-12 II 3.2E-IO
3.E-09 11 3.3E-OI
5.E-10 | 5.4E-09


1
l.E-10 U 7.9E-09n
7.E-09


2.E-10


I.IE47


2.5E-14


ing/kg/day
mg/kf/day
mg/kg/diy
m*/kg/day
mf/ks/d«y
mf/Vg/day
ragAg/day


. tDg/Vg/diy
mgAg/day
ms/kg/diy
tng/kg/dty
mg^cg/day


mg/kg/dty


•DgA*/dV


ing/kit/day


4.0E-03
6.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-04
2.0E-OS
2.0E-05
6.0E-03
i.OE-04


3.0E-04
7.5E-05


2.IE-03
2. IE-US
5.0E-03
I.OE-04
I.OE-03
2.6E-03


mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
m|A|/day
mg/kg/day
mg/kg/day
mgAg/day
mgAg/day
mg/kg/day
mi/kg/day
mgAg/day
mg/kg/day
mg/kg/day


mg/kg/day
mgAg/day


mgAg/day
mgAg/day
mgAg/day
mgAg/day
mg/kg/day
mgAgVday


2.E-OC
3.E-07
6.E-0&
6.E-06 II
7.E-06 II
5E-06 |
l.E-06
5.E-06
I.E-06
6.E-07
2.E-03
3.E-04


2.E-05


4.E-04


iXPOSURE ROUTE TOTAL l.E-07 II 2.E-03 ||
POSURE POINT TOTAL 4.E-07 II 3.E-02 II
'AL 4.E-07 || 3.E-02 II


SOIL TOTAL 4.E-U7 II 3.E-02 K


TOTAL RECEPTOR BISK ACROSS ALL MEDIA II 4.E-07 )|TOTAL RECEPTOR HAZARD ACROSS ALL, MEDIA II 3.4.E-02 ||


/ VingwdCon:


^^^dwCMnakWOX


and Coniulting, Inc. o u
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TABLE 7J.CT


CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- CURRENT/FUTURE- PASSIVE RECREATIONAL VISITOR - OLDER CHILD
ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND


MEDIUM


SCENARIO TIMEFRAMI: CURRENT/FUTURE ^^^^^^
RECErrOR POPULATION: PASSIVE RECREATIONAL VISITOR 1
RECEPTOR AGE: OLDER CHILD Jj


EXPOSURE
MEDIUM


EXPOSURE
POINT


EXPOSURE f rnpMirAi
ROUTE J CHEMICAL


II


EPC II CANCE!


VALUE I INTAKE^XPOSURE
CONCENTRATION


VALUE 1 UNITS


RISK CALCULATIONS


CSF/UNITRISK


VALUE 1 UMTS
CANCER RISK


NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE
CONCENTRATION


YfttrVE 1 VtllTS
RID/RICO)


VALUE 1 UNITS—


HAZARD
QUOTIENT


NOTES:
(I) - Blank celli Indicate that an WD or RfC it not avalailable from the source* used to obuln doBeretponM data for thb rlifc aifoffment,
NC - Not carcmofonio by thii mpowra route.
NA - Not applicable; exposure route not applicable for thif chemKil/expoture medium.
- • Not catettlatod; dote~ntptnuo date and/or derma) abiorpdon values are not available.


Prepared by: KJC
Oiecltedty:MJM


MACTEC Enjiiwrinf and Cenraltlng, Inc.
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TABLE 7.&CT
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - PASSIVE RECREATIONAL VISITOR - CHILD


ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA
CENTREDALE MANOR RESTORATION PROJECT SVPIRFUND SITE


NORTH PROVIDENCE, RHODE ISLAND


(SCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: PASSIVE RECREATIONAL VISITOR


llRECEPTOR ACE; CHILD


MEDIUM


SOIL


EXPOSURE
MEDIUM


FLOODPLAIN SOI


EXPOSURE
POINT


GREYSTONE MILL POND


EXPOSURE
ROUTE


INGESTION


EXPOSURE ROUTE TOTAL
DERMAL


CHEMICAL


2-MeUiybiaphlhalene
Acenaphuylaie
BennWufliracene
B«m>(a)pyiene
Benzo<b)ni»nuttheu
lenzo^httjperylene


Dlbeno(a.h)aMhncetie
[ndene<U,3-«d)pyr<a>e
Phenauhrae
itpha-Ckletdaiie
Arador-1234
Andor-1268
EndoauUanSulIatt
Technical Oilordane
Ahmlnum
AlMdC
Chromium
Copper
Lead
MangaiKtt
Mercury
tfelybdenua
Nickel


lalllum
Vanadium
fojocily Equivalency (Dioxina/Furani)


2-Mahylnapmhakiie
Acenaphlhylene
Btnzo(a)aMluiccne
Bouo^yrcne
Benzi><b)iu»raiilhaie
Benzo<g,h,l)petylene
Dlbenzo(a,h)anlhraceno
Inder»(l,2J-al)pyraK
PhenaMhrene
alphaOilordane
Anclor-lJM
Amdor-1261
EndoauVanSuirkK
Technical CWonlaM
Uumlmim
tnenlc
ammlum
Ifcpper
jot
rianganeie
Jeremy
fclybdenum
Ickel
nalllum
anadlum
onciry Equivalency (DioxuiafFurani)


EPC


VALUE


0.1071
0.31765


3.0937225
3.0771775
3.45207
2.33603


0.6148475
2.51886


3.953425
0.0177975
0.3199125
0.083883


0.00650125
0.4307


15891.73
7.715
230.5
205
450


1840.5
0.58175
54.025
119.723
0.4605
12.23


0.00005493


0.1071
0.31765


3.0937225
3.0771775
3.45207
2.33603


0.6148475
2.311ft
3.955425


0.0177J75
0.5199325
0.083815


0.00650123
0.4307


15198.75
7.713
230.5
205
450


1140.5
0.51175
54.025
119.725
0.4605
12.25


0.00005495


UNITS


rag/kg
mg/kg
mg/kg
mg/kg
ra**I
ing/kg
mg/kg


mf/kf
mg/kg
mg/atg


Hlg/kg


mg/kg
rag/kg
tttffltf


ing/kg
mg/kg
«**»
mg/fcf
™«*J
mg/kf
mg/kg
mf/kf
mi**
mg/kf
•«•<


mg/k|
mt/kf


">«**
mg/Vf
mg/1c(
mj/kg
mg/kg
IUfflCg
mgAg
mg/kg
mj[/kf
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
me/kg
mg/kg
ragfltg
mg/kg
mtVk(
mg/kg


"'*l


INTAKE/EXPOSURE
CONCENTRATION


NC
NC


6.3E-08
6.3E-01
7.0E-OI


NC
1.3E-01
5.IF-08


NC
3.6E-10
l.lE-dl
I.7E-09


NC
l.SE-09


NC
I.6E-07


NC
NC


9.2B-06
NC
NC


NC
NC
NC


1.1E-I2


NC
NC


9.2E-09
9.IE-09
I.OE-08


NC
l.JE-09
7.3E-09


NC
I6E-11
1.7E-09
2.7E-10


NC
3.9E-10


NC
3.3E-09


NC
NC


O.OE-WO
NC
NC


NC
NC
NC


1.3E-15


mgVkg/day
mg/kg/day
mgVkg/day


mg/kg/day
mglcg/dty


mg/kg/day
mg/kg/day
mgAgAJiy


nig/kg/day


mgflcg/day


mg/kg/day


mg/kg/day


mg/kg/day
mg/kg/day
mgvkg/day


mg*g/day
ir^kg/day


mg/kg/day
mg/kg/day
mg/kg/day


mg/kg/day


mg/kg/day


mg4g/diy


mg/kg/da,


CSF/UNfTRISK


NC
NC


7.3E-OI
7.3B+00
7.3E-01


NC
7,3E«0
7.3E-OI


NC
3.5E-OI
2.0E+00
2.0E-HM


NC
3.5E-01


NC
I.5E-MW


NC
NC
.


NC
NC


NC
NC
NC


1.3E-H13


NC
NC


7.3E-OI
7.3E-MX)
7.3E-OI


NC
7.3E-MK)
7.3E-OI


NC
3.3E-OI
2.0E+00
2.0E-MX)


NC
3.5E-01


NC
1.3E400


NC
NC


-
NC
NC


NC
NC
NC


I.SE+05


(mg*g/day).
(mg/kg/day)-
(mgVkg/day).


(mg/kg/day).
(mg*g/day)-


(mgAg/day)-
(mgykg/day)-
(mgVkgAhy)-


(mg/kg/day).


(m|/kg/day)-


(mgftg/day)-!


(mg/kg/day)-
(mg/kg/doy).|
(mg/kg/day). 1


(mg/kg/dayM
(mgAg/day).]


(mg/kg/day)- 1
(mg/kjVday)-l
(mg*g/day)-l


(mgtg/day)-l


(mgykg/day)-l


mgftg/day)-l


INTAKE/EXPOSURE
CANCER RISK || CONCENTRATION


3.E-08
5.E-07
5.E-08


9.E-OI
4.E-OI


I.E-IO
2.E-01
3.E-00


3.E-09


2.E-07


7.6E-08
2.3EO7
2.2E-06
2.2E-06
2.3E-06
1.7E-06
4.4E-07
I.1E-06
2.8E-05
1.3E-01
3.7E-07
(S.OE-OI
4.6E-09
3.IE-07
J.IE-02
5.5E46
I.6E-04
l.SE^M
3.2E-04
1.3E-03
4.1E-07
3.8E-03


2.E-07


l.E-06


7.E-09
7.E-08
7.E-W


I.E-08
3.E-09


6.E-I2
3.E-09


«.5E-05
3.3E-07
5.9E-03
3.9E-I1


1.IE-OV
3.3E-08
3.2E-07
3.2E-07
3.6E-07
2.4E-07
6.4E-01
2.6E-07
4.IE-07
5.7E-10
38E-08


S.E-IO 9.4E-09
n


I.E-IO H I.4E-OI


H
I.E-09 | I.8E-07


||
H


|


2.E-IO


iXPOSURE ROUTE TOTAL I.E-07
POSUREPOIOT TOTAL l.E-06


>OSURE MEDIUM TOTAL l.E-06


TOTAL RECEPTOR RISK ACROSS ALL MEDIA || l.E-06


4.4E-14


mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mgvkg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg*g/day
mg/kg/day
mg/kg/day
mg/kg/day
rag/kg/day
mg/kg/day
mgAg/day
mg/kg/day
mgAl'day
mg*g/day
mg/kg/day
rng^day


mg/kg/diy
mylg/day
mg/kg/day
mgAg/day
ntg/kg/diy
mg/kg/day
mi/kg/day
mg/kg/day
mg/kg/day
mg/kg/djiy
mg/kg/day
mg/kg/day


mg/kg/day


mg/kg/day


mg/kg/d,y


RTD/RfCU)


4.0E-03
6.0E42
3.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
5.0E-44
2.0E-05
2.0E-05
6.0E-03
5.0E-04


3.0E-04
3.0E-03


7.IE-02
3.0E44
5.0E-03
l.OE-01
8.0E-05
I.OE-03


4.0E-03
60E-02
3.IIE-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02
l.OE-02
5.0E-04
2.0E-05
2.0E-05
6.0E-03
5.0E-04


3.0E-04
7.5E-05


2.1E43
2.1E-05
5.0E-03
S.OE-44
8.0EJJ3
2.6E-05


T|NITS
maAg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
Kig/kt/day
rngVkg/day
mgykg/day
nuykg/day
mg/kg/day
mgftg/day


mg/kg/day
mg/kg/day


nuykg/day
mgftg/day


mgftg/day
mgftg/day
mgftg/day
mg/kg/day
mgftg/day
mg/fcf/oay


mgftg/day
mg/kg/day
mgftg/day
mgftg/day
mgftg/day


mg/kg/day
mg/kg/day
mgftg/day
mgftg/day
mg/kg/day
mg/kg/day
mgftg/day
mgftg/day


mgftg/day
mgftg/day


mgftg/day
mg/kg/day
mg/kg/day
mg/kg/day
mf/kf/d»y
mg/kg/day


HAZARD
QUOTIENT


2.E-05
4.E-06
7.E-05
7.E-05
l.E-05
6.E-05
I.E-05
6.E-05
9.E^I5
3.E-05
2.E-02
3.E-03
8.E-07
6.E-04


II
2.E-02
5.E-02


||
n


2.E-02 |
I.E-03 (1
I.E-03 I)
4.E-03
4.E-03
6.E42 |


2.E-OI II
3.S-06 1
i.E-tn II
I.E-03
I.E-03
l.E-05 1
1.E-U6
2.E-06
V.E-06
I.B-05
l.E-06
3.E-03
3.E-04


IJ
3.E-03


II
6.E44


11
||


||


4.E-03
2.E-01
2.E-01


"OTAL RECEPTOR HAZARD ACROSS ALL MEDIAlj 1.9.E-01


NOTES:


MACTEC Eof^--wjn| aid Comulllnt, Inc.
sraus I \
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TABLE 7J.CT


CALCULATION OF CHEMICAL CANCIR RISKS AND NON-CANCIR HAZARDS - CINTRAL TENDENCY- CURRENT/FUTURE - PASSIVE RECREATIONAL VISITOR • CHILD
ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT) OXBOW AREA


CENTREDALE MANOR RESTORATION PROJECT SUPERFDND SITE
NORTH PROVIDENCE, RHODE ISLAND


OTIMEFRAME: CURRENT/FUTURE
OR POPULATION: PASSIVE RECREATIONAL VISITOR


IlKECEPTOR ACE; CHILD


MEDIUM
EXPOSURE
MEDIUM


EXPOSURE
POINT


EXPOSURE
ROUTE


CHEMICAL


EPC


VALUE UNITS
INTAKE/EXPOSURE
CONCENTRATION


CSF/UNITRISK ( INTAKE/EXPOSURE
CONCENTRATION RflVRfCd) HAZARD


QUOTIENT


(I) • BUnk cclli Indlata dial in RID or R/C li nol «v>l>IUble from the nurai used lo obuto dMMapontt diu for Ihli riik imnmoil.
NC • Nol tarctoof nlc by Ihli opown mute
NA - N« ippllciblc-, opown come nol ipplloblc for Ihli chemlnJ/nponire nMdlum.
- - Not ciloliud: dotMOIniiKiUU nd/or domal tbioipUoo vilira in not mllible.


1raf*ai by: KIC
OnctolbrrMJM


MACTEC Elfhccifaf Mil Cnnultlif, Inc.
II33UJ







TABLE 9.1.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCl • REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - PASSIVE RECREATIONAL VISITOR • ADULT


ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE


NORTH PROVIDENCE. RHODE ISLAND


(SCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: PASSIVE RECREATIONAL VISITOR


URECEFTOR ACE-. ADULT


MEDIUM


SOIL


EXPOSURE
MEDIUM


FLOODPLAIN SOIL


XPOSURE MEDIUM TOTA1


EXPOSURE
POINT


OXBOW AREA


CHEMICAL


i-chlordane
dieldrin
endosulfan 11
ondrin aldehyde
cndrin ketone
g-cnlordane
Technical Chlordane
Aroclor 1234
Anrimony
Arsenic
Cadmium
Copper
Lead
Manganese
rhillium
Vanadium
bxicity Equivalency (Dioxiiu/Furans) - Mam


HEMICAL TOTAL


CARCINOGENIC RISK


INGESTION


I.4E-IO
S.3E-08


NC
NC
NC


1.3E-10
3.5E-10
3.8E-07


NC
l.OE-06


NC
NC_


NC
NC
NC


3.4E-05


3.SE-05


INHALATION


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


_


DERMAL


2.2E-] ]
O.OE+00


NC
NC
NC


2.0E-1 1
8.8E-1I
2.1E-07


NC
1.2E-07


NC
NC
«


NC
NC
NC


4.0E-06


4.4E-06


EXTERNAL
(RADIATION)


NA.
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


-


EXPOSURE
ROUTES TOTA


I.6E-10
5.3E-08


I.5E-10
6.4E-10
S.8E-07


1.1E-06


3.8E-05


4E-OS


IADIONUCL1DE TOTAL II
EXPOSURE POINT TOTAL II 4E-05


I
>IL TOTAL 1


4E-05
4E-OS


NON-CARCINOGENIC HAZARD QUOTIENT


PRIMARY TARGET
ORGAN


Liver
Liver


Kidney
Nervous system
Nervous system


Liver
Liver


Immune system
Adverse clinical signs


Skin
Kidney


NOAEL
NOAEL
NOAEL


INCESTION


4.7E-06
3.9E-04
1.7E-07
9.7E-06
I.8E-06
4.2E-06
I.8E-05
5.5E-02
5.4E-03
I.3E-02
2.3E-03
-


—3.7E-03
4.0E-03
2.2E-02


"


1.1E-OI


INHALATION


NA
NA
•NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


O.OE+00


DERMAL


7.5E-07


6.8E-07
2.9E-06
3.IE-02


I.6E-03
4.0E-04


"


3.3E-02


EXPOSURE
ROUTES TOTAI


S.4E-06
3.VE-04
1.7E-07
9.7E-06
I.8E-06
49E-06
2. IE-OS
8.5E-02
3.4E-03
1.5E-02
2.9E-03


3.7E-03
4.0E-03
2.2E-02


IE-01


H
II IE-01


II IE-01
II IE-01


IIRECEPTOR TOTAL 4E-05 1.4E-01
TOTAL RISK ACROSS ALL MEDIA 4E-05


NOTES:
NC - Not carcinogenic by this exposure route.


NA - Not applicable: exposure route not applicable for this chemical/exposure medium.


•- - Not calculated; dose-response data and/or dermal absorption values are not available.


TOTAL HAZARD ACROSS ALL MEDIA


TOTAL ADVERSE CLINICAL SIGNS HI


Prepared by: KJC


Checked by: MJM TOTAL IMMUNE SYSTEM HI -


TOTAL KIDNEY HI -


TOTAL LIVER HI -


TOTAL NERVOUS SYSTEM HI -


TOTAL NOAEL HI-


TOTAL SKIN HI-


1.4E-01


8.5E-02


2.9E-03


MACTr I Brie and Coruultinc, Inc.
P:\WW' % ^•l«\Cenln<Uli\OXD
RME-Oxb ^MKlt-Soil.i)i, SUMMARY u o8/10/2006
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TABLE 9J.RMB


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCl - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE • PASSIVE RECREATIONAL VISITOR - OLDER CHILD
ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND


[(SCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION, PASSIVE RECREATIONAL VISITOR


URECEPTOR ACE; OLDER CHILD


MEDIUM


son.


ML TOTAL


EXPOSURE
MEDIUM


FLOODPLAINSOIL


EXPOSURE MEDIUM TOTAI


EXPOSURE
POINT


OXBOW AREA


CHEMICAL


k-chlordlne
dieldrin
ndosulfin n
wdrin aldehyde
ndrin ketone
l-chlordane
rechnical Chlordane
Aroclor 1254
Antimony
Annie
Jidnuutn
Copper
lead
blanganese
rhilliura


Vanadium
bxicity Equivalency (Dioxins/Funnf ) - Mim


HEMICAL TOTAL


CARCINOGENIC RISK


INGESTION


2.2E-10
I.3E-08


NC
NC
NC


2.0E-10
8.6E-10
S.8&07


NC
1.6E-06


NC
NC_


NC
NC
NC


5.2E-05


5.5E-05


INHALATION


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


_


DERMAL


ME-n
O.OE+OO


NC
NC
NC


7.6E-11
3.3E-10
7.8E-07


NC
4.JE-07


NC
NC_


NC
NC
NC


I.5E-05


1.6E-05


EXTERNAL
(RADIATION)


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


-


RADIONUCUDE TOTAL


EXPOSURE POINT TOTAL


EXPOSURE
ROUTES TOTA


3.0E-10
J.3E-OS


2.7E-10
1.2E-09
1.4E-06


2.0E-06


6.7E-OJ


7E-05


N
II 7E-05


II 7E-05


II 7E-05


PRIMARY TARGET
ORGAN


Liver
Liver


Kidn«y
Nervous system
Nervous lysum


Liver
Liver


Immune system
Advene clinical signs


Skin
Kidney


NOAEL
NOAEL
NOAEL


INGESTION


7.3E-06
6.0E-04
2.7E-07


' I.SE-05
2.7E-0«
6.6E-06
2.9E-05
8.5E-02
S.3E-03
2.0E-02
3.SE-03


-


—5.7E^)3
6.2E-03
3.4E-01


'


1.6E-OI


INHALATION


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


O.OE+00


DERMAL


2.8E-06


2.5E-06
I.IE-05
1.IE-OI


J.8E-03
I.5E-03


I2E-01


EXPOSURE
ROUTES TOTAI


l.OE-OS
6.0E-04
J.7E-07
1.5E-OJ
2.7E-06
9.1E-06
4.0E-OS
2.0E-OI
8.3E-03
2.6E-02
5.4E-03


3.7E-03
6.2E-03
3.4E-02


3E-01


II
II 3E-OI


II 3E-OI
II 3E-01


URECEPTOR TOTAL 2.9E-01
TOTAL RISK ACROSS ALL MEDIA


NOTES:


NC - Not orcinofenic by this exposun route;
NA • Not applicable; exposure route no) applicable for this chemical/exposure medium.


- - Not calculated; dose-response data and/or dermal absorption values are not available.


TOTAL HAZARD ACROSS ALL MEDIA


TOTAL ADVERSE CLINICAL SIGNS HI •


Prepared by: KJC


Cheeked by: MJM TOTAL IMMUNE SYSTEM HI -


TOTAL KIDNEY HI-


TOTAL LIVER HI -


TOTAL NERVOUS SYSTEM HI -


TOTAL NOAEL HI >


TOTAL SKIN HI-


2.9E-01


MACTEC Cn|bMerta( and Comulrlnj, Inc.
K\W»OVT<OB.>IAE\»»mlU1C«iliiiiliVOX BOWYTAULETi
HME-Cht.g.RMihBI (XltnOilMoa jU. SUMMARY Page 1 of I 8/10/2006







TABLE W.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COFCl • REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - PASSIVE RECREATIONAL VISITOR - CHILD


ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE


NORTH PROVIDENCE, RHODE ISLAND


SCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION.- PASSIVE RECREATIONAL VISITOR
RECEPTOR AGE: CHILD


MEDIUM


SOIL


EXPOSURE
MEDIUM


FLOODPLA1NSOIL


EXPOSURE
POINT


OXBOW AREA


CHEMICAL


a-dilordane
dieldrin
cndoiulfin 11
endrin aldehyde
endrin ketone
B-chlordane
rechnical Chlordane
Arwlor 1254
Antimony
Arsenic
Cadmium
Copper
Lead
Manganese
Thallium
Vanadium


oxiciry Equivalency (Dioxin&Turans) • Mam


HEMTCAL TOTAL


CARCINOGENIC RISK


INCESTION


6.6E-10
2.5E-07


NC
NC
NC


5.9E-10
2.6E-09
1.8E-06


NC
4.TB-06


NC
NC
H


NC
NC
NC


J.6E-04


1.6E-04


INHALATION


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


-


DERMAL


7.4E-11
O.OE-HJO


NC
NC
NC


6.6E-11
2.9E-10
6.9E-07


NC
3.9E-07


NC
NC_


NC
NC
NC


1.3E-05


1.4E-05


EXTERNAL
(RADIATION)


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


-


KADIONUCLIDE TOTAL


EXPOSURE POINT TOTAL


EXPOSURE
ROUTES TOTA


7.3E-10
2.5E-07


6.6E-IO
2.9E-09
2.4E-06


J.IE-06


I.7E-04


2E-04


»
II 2E-04


EXPOSURE MEDIUM TOTAL || 2E-04
ML TOTAL II 2E-JM


NON-CARCINOGENIC HAZARD QUOTIENT


PRIMARY TARGET
ORGAN


Liver
Liver


Kidney
Nervous system
Nervous system


Uver
Liver


Immune system
Adverse clinical signs


Skin
Kidney


NOAEL
NOAEL
NOAEL


INCESTION


4.4E-05
3.6E-03
I.6E-06
9.0E-05
I.6E-05
4.0E-05
I.7E-04
S.IE-OI
5.0E-02
I.2E-OI
2.4E-02
-
..


3.4E-02
J.7E-02
2.0E-01


"


9.SE-OI


INHALATION


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


O.OE+00


DERMAL


4.9E-06


4.4E-06
I.9E-05
2.0E-OI


I.OE-02
2.6E-03


"


2.IE-OI


EXPOSURE
ROUTES TOTAl


4.9E-05
J.«E-OJ
I.6E-06
9.0E-05
I.6E-05
4.4E-05
I.9E-04
7 IE-01
5.0E-02
I.JE-OI
2.6E-02


3.4E-02
3.7E-02
2.0E-OI


lE+flfl


1E+00


1E+00


IE+00


IIRECEPTOR TOTAL 2E-04 I.2E+00
TOTAL RISK ACROSS ALL MEDIA 2E-04


NOTES:
NC - Not carcinogenic by this exposure route.


NA - Not applicable; exposure route not applicable for this chemical/exposure medium.


— • Not calculated; dose-rvsponse data and/or dermal absorption values are not available.


TOTAL HAZARD ACROSS ALL MEDIA


TOTAL ADVERSE CLINICAL SIGNS HI


Prepared by: KJC


Checked by: MJM TOTAL IMMUNE SYSTEM HI


TOTAL KIDNEY HI-


TOTAL LIVER HI


TOTAL NERVOUS SYSTEM HI -


TOTAL NOAEL HI-


TOTAL SKIN HI-


1.2E+00


7.IE-01


WE-02


1.3E-01


MACTEC Engineering and Consulting, Inc.
XDOVWTABLERrxnavrcf "•uuuiMCn


JtME-CV I BiU-MU 1/10/2006
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TABLE M.RME


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCi - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE • PASSIVE RECREATIONAL VISITOR - ADULT
ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND .


o
(SCENARIO TIMEFRAME: CURRENT/FUTURE
HRECEPTOR POPULATION-. PASSIVE RECREATIONAL VISITOR
HRECEPTOR ACE; ADULT


MEDIUM


SOIL


)IL TOTAL


EXPOSURE
MEDIUM


FLOODPLAIN SOIL


EXPOSURE MEDIUM TOTA


EXPOSURE
POINT


GREYSTONE MILL POND


EXPOSURE POINT TOTAL


CHEMICAL


2-Methylnaphmalone
Acenephlhylene
B«zo(a)anlhracene
Benzo(a)Dyrene
B«a>(b)fluonnth«ne
BeiUD<gW)peryl«ne
Diberoo(a,h)aniiiracene
iKhno(l,2,3-cd)pyrane
•henmtiirene
alpht-Chlordane
Aroclor-1254
AfDclor-l26<
indosulfan Suits*
technical ChlordiM
.himinum


Arsenic
Chromium
Copper
Lad
fanganese
Mercury


Molybdenum
Nickel
Thallium


anadium
oxiciry Equivalency (Dioxinl/Furans) - Man


fffiMICAL TOTAL


CARC1NOGE


INGESTION


NC
NC


1.3E-07
I.3E-06
I.6E-07


NC
2.IE-07
I.2B-07


NC
6.6E-10
HE-OS
1.5E-08


NC
1.3E-08


NC
9.6E-07


NC
NC
..


NC
NC


NC
NC
NC


8.6E-07


3.9E-06


INHALATION


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


NA
NA
NA
NA


-


DERMAL


NC
NC


6.8E-08
6.IE-07
I.5E-OI


NC
1.4E-07
6ME-OI


NC
1.1E-IO
4.9B-OS
I.2E-09


NC
2.1E-09


NC
1.1E-07


NC
NC


—NC
NC


NC
NC
NC


3.4E-09


I.2E-06


CRISK


EXTERNAL
(RADIATION)


NA
NA
NA '
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


-


SADIONUCUDE TOTAL


EXPOSURE
ROUTES TOTA


2.0E-07
2.0E-06
2.JE-07


4.2E-07
I.IE-07


7.6E-10
I.4E-07
2.3E-08


1.6E-08


I.IE-06


«.6E-07


5E-06


5E-06
5E-O6
SE-(K


NON-CARCINOGENIC HAZARD


PRIMARY TARGET
ORGAN


Cvdiovucutv system
Liver


Kidney
Kidney
Kidney
Kidney
Kidney
Kidney
Kidney
Liver


Immune system
Immune system


Kidney
Liver


Skin
NOAEL


NOAEL
Immune system


Kidney
Developmental toxicity


NOAEL
NOAEL


INGESTION


DE-OS
2.SE-06
3.5E-05
3.5E-05
4.4B-0}
2.9E-OS
7.4E-06
3.IE-OS
S.4E-05
2.2E-05
1.3E-02
2.I&03
6.5E-07
4.5E-CM
-


I.2E-02
3.0E-02
-


-
1.IE-02
8.3E-04
S.4E-03
5.9E-03
2.2E-03
3.IE-02


I.2E-OI


INHALATION


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


O.OE+00


UOTIENT


DERMAL


&7B-06
I.3E-06
I.IE-03
1.IE-05
2.3E-05
I.5E-03
3.8E-06
1.6E-05
2.IE-0]
3.5r3-06
7.2E-03
1.2E-03


7.2E-05


I.3E-03


I.OE-02


EXPOSURE
ROUTES TOTAI


2.0E-05
3.8E-06
5.3E-05
3.3E4J
6.6E-0!
4.4E-05
J.1E-05
4.8E-05
I.2E-OS
2.5E-05
2.0E-02
3.3E-03
6.5E-07
5.2EXJ4


I.4E-02
3.0E-02


I.8E-02
•.3E-04
5.4E-03
5.9E-03
2.2E-03
3.IE-02


1E-01


IE-OI
1E-01
IE-OI


ftRECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA I TOTAL HAZARD ACROSS ALL MEDIA


NOTES:
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
- - Not calculated; dose-response data and/or dermal absorption values are not available.


Prepared by: KJC
Checked by: MJM


TOTAL CARDIOVASCULAR SYSTEM HI
TOTAL DEVELOPMENTAL TOXICITY HI


TOTAL IMMUNE SYSTEM HI
TOTAL KIDNEY HI


TOTAL LIVER HI -


TOTAL NOAEL HI-


TOTAL SKIN HI


f.lE-02


MACTEC Engineering and Consulting, Inc.
Buun>\CwmW<\OX DOWMABLtSl P«jelofl 8/10/2006







TABLE 9.S.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCl - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - PASSIVE RECREATIONAL VISITOR - OLDER CHILD


ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE


NORTH PROVIDENCE, RHODE ISLAND


({SCEN
RECE


|gEa


ENARIO TIMEFRAME: CURRENT/FUTURE
PTOR POPULATION: PASSIVE RECREATIONAL VISITOR


MEDIUM


SOU.


EXPOSURE
MEDIUM


FLOODPLAIN SOIL


EXPOSURE
POINT


GREVSTONE MILL POND


EXPOSURE POINT TOTAL


CHEMICAL


Z-Methylnaph(hataie
Acouphthylene
Benzo(a)anthracene
Benn>(a)pyrene
Benzo(b)f]uoranihene
BoraHgAOpttylene
Dibenxo(a,n)anthracene
[ndeno(l ,2,3-cd)pyrene
Phenanthrene
alpha-Chlordane
Aroclor-1254
Ajoclor-12<S
Endosulfan Sutfito
'echnical Chlordine


Aluminum
Arsenic
Chromium
Copper
Lead
Manganese
Mercury
Molybdenum
Nickel


iillium
anadium
oxicity Equivalency (Dioxins/Furans) - Mam


CHEMICAL TOTAL


CARCINOGENIC RISK


INCESTIO


NC
NC


2.0E-07
2.0E-06
2.SE-07


NC
4.3E-07
1.8E-07


NC
l.OE-09
1.4E-07
2.3E-0«


NC
2.1E-OS


NC
1.5E-06


NC
NC
.


NC
NC


NC
NC
NC


1.3E-06


6-IE-06


INHALATION


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


NA
NA
NA
NA


-


DERMA


NC
NC


2.5E-07
2.5E-06
3.2E-07


NC
S.4E-07
2.3E-07


NC
3.9E-10
l.JE-07
3.IE-M


NC
8.0E-09


NC
4.3E-07


NC
NC


—NC
NC


NC
NC
NC


I.3E-OJ


4.5E-06


EXTERNAL
(RADIATION)


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


-


IAD1ONUCUDE TOTAL


EXPOSURE
ROUTES TOTA


4.6E-07
4.6E-OS
5.7E-07


9.7E-07
4.1E-07


1.4E-09
3.2E-07
3.3E-08


2.9E-OI


1.9E-06


1.3E-06


IE-OS


K '
|| IE-05


-XPOSURE MEDIUM TOTAL II IE-OS
)IL TOTAL II IE-OS


NON-CARCINOGENIC HAZARD


PRIMARV TARGET
ORGAN


Cardiovascular system
Liver


Kidney
Kidney
Kidney
Kidney
Kidney
Kidney
Kidney
Liver


Immune system
Immune system


Kidney
Liver


Skin
NOAEL


NOAEL
Immune system


Kidney
Developmental toxicity


NOAEL
NOAEL


iNCEsnois
2.0E-05
3.9E-06
5.4E-05
J.4E-05
6.8E-05
4.5E-05
I.2E-05
4.9E-05
8.4E-05
3.4E-05
2.0E-02
3.3E-03
I.OE-06
7.0E-04


-.
1.9E-02
4.6E-02
-


—2.8E-02
I.3E-03
I.3E-03
9.2E-03
3.5E-03
4.9E-02


I.9E-01


INHALATION


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


O.OE+00


UOTIENT


DERMAL


2.SE-05
4.9B-06
6.7E-05
6.JB-05
8.5E-05
5.7E-05
I.4E-OS
6. IE-OS
I.OE-04
I.3E-05
2.7E-02
4.SE-03


2.7E-04


5.6E^)3


3.8E-02


1


EXPOSURE
ROUTES TOTAI


4.5E-05
8.9E-M
I.2E-04
I.2E-04
I.5E-04
I.OE-04
2.6E-OS
1 IE-04
I.9E-04
4.7E-OS
4.7E-02
7.8E-03
l.OE-06
9.7E-04


2.5E-02
4.6E-02


2.8E-02
1.3E-03
8.3E-03
9.2E-03
3.5E-03
4.9E-02


2E-01


«
II 2E-OI


II 2E-OI
II 2E-01


PRECEPTOR TOTAL IE-OS 2.3E-OI
TOTAL RISK ACROSS ALL MEDIAH


NOTES:
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.


- - Not calculated; dose-response data and/or dermal absorption values are not available.


TOTAL HAZARD ACROSS ALL MEDIA


TOTAL CARDIOVASCULAR SYSTEM HI
TOTAL DEVELOPMENTAL TOXICITY HI


Prepared by: KJC
Checked by: MJM TOTAL IMMUNE SYSTEM HI


TOTAL KIDNEY HI -
TOTAL LIVER HI -


TOTAL NOAEL HI


TOTAL SKIN HI-


MACTEC En(liwerin( and Coniultinj, Inc.
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TABLE 9.6.RMX


SUMMARY OK RECEPTOR RISKS AND HAZARDS FOR COPCl - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE • PASSIVE RECREATIONAL VISITOR - CHILD
ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND


pCENARIOTIMEPRAMl>. CURRENT/FUTURE
RECEPTOR POPULATION: PASSIVE RECREATIONAL VISITOR


PRECEPTOR ACE: CHILD


MEDIUM


son.


EXPOSURE
MEDIUM


FLOODPLA1NSOJL


EXPOSURE MEDIUM TOT A]


EXPOSURE
POINT


GREYSTONB MILL POND


CHEMICAL


2-Methylnaphlhalene
Acenaphmylene
B«nio(«)«nthricen«
3enio(a)pyrene
B«uo(b)fluorint)mic
>ejuo(g,lii)paylfDe
>ibenzo(a,n)anthracene
ndeno<l.2,3-cd)fiyrene
Ptieninthreno
alphvChlordane
ArecIor-1254
Aroclor-1268
Endosulfan Sulfite
Technical Chlordane
Aluminum
Arsenic
Chromium


Copper
Lad
fanganese
lercury
Molybdenum


NicW
Thallium


anadium
oxicity Equivalency (Dioxins/Furans) • Mur


HEMICAL TOTAL


CARCINOGENIC RISK


INCESTIOIV


NC
NC


«.1E-07
6. IE-OS
7.6T3-07


NC
UB-06
J.5E-07


NC
3.1E-09
4.1E<7
6.8E-08


NC
6.3E-08


NC
4.SE-06


NC
NC
..


NC
NC


NC
NC
NC


4.0E-06


1.8E-05


INHALATION


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


NA
NA
NA
NA


-


DERMAL


NC
NC


2.2B-07
2.2E-06
2.IB-07


. NC
4.7E-07
2.0E-07


NC
3.4E-IO
I.6E-07
2.7E-OI


NC
7.0E-09


NC
3.«E-07


NC
NC


—NC
NC


NC
NC
NC


I.1E-OI


4.0E-06


EXTERNAL
(RADIATION)


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


-


EXPOSURE
ROUTES TOTA


I.3B-07
I.3E-06
l.OE-M


I.SE-06
7.5E-07


3.4E-09
5.7E-07
9.5E-08


7.0E-08


4.IB-06


4.0E-0«


2E-05


&ADIONUCLIDE TOTAL
EXPOSURE POINT TOTAL


HL TOTAL


2
21


B-05
B-05


M)S


NON-CARCINOGENIC HAZARD


PRIMARY TARGET
ORGAN


Ctrdiovuculw system
Liver


Kidney
Kidney
Kidney
Kidney
Kidney
Kidney
Kidney
Uver


Immune lyttem
Immune system


Kidney
Liver


Skin
NOAEL


NOAEL
Immune lyttom


Kidney
Developmental toxicity


NOAEL
NOAEL


INCES•^o^


1.2E-04
2.4E-OS
3.2E-04
3.2E^>4
4.1 E-04
2.7E-04
6.9E-OS
2.9E-04
5.0E-04
2.0E-04
1.2E-C1
2.0E-02
6.0E-06
4.2E-03_


1.2E-OI
2.IE-OI
-


—1.7E-01
7.7E-03
5.0E-02
5.5E-02
2.1E-02
2.9E-01


1.IE-HW


INHALATION


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


O.OE+00


UOTIENT


DERMAL


4.4E-OS
8.6E-06
I.2B-04
1.2E-04
UE-04
9.9E-05
2.5E-05
I.IE-04
l.SE-04
2.3E-OJ
4.TB-02
7.8&03


4.7E-04


9.7E-03


6.6E-02


EXPOSURE
ROUTES TOTAI


I.7E-04
3.2E-05
4.4E-04
4.4E-04
5.6E-04
3.7E^)4
9.4E-OS
4.0E-04
6.9E-04
2.3E-04
1.7E )̂1
2.8E-02
6.0E-06
4.7E-M


I.3E-01
2.8E-01


1.7M1
7.7E-03
5.0E-02
5.5E-02
2.IE-02
2.9E-OI


1E+00


IE-HX)


1EWO
1E400


IIRECEPTOR TOTAL ZE-05 1 1.2E+00
1-2E+0° "TOTAL RISK ACROSS ALL MEDIA 2E-05 TOTAL HAZARD ACROSS ALL MEDIA


NOTES:
NC - Not carcinogenic by this exposure route.


NA ' Not applicable; exposure route not applicable for this chemical/exposure medium.


- - Not calculated; dose-response dat> and/or dermal absorption values are not available.


Prepared by: KJC
Checked by: KUM


TOTAL CARDIOVASCULAR SYSTEM HI


TOTAL DEVELOPMENTAL TOXICITY HI


TOTAL IMMUNE SYSTEM HI


TOTAL KIDNEY HI-


TOTAL LIVER HI -


TOTAL NOAEL HI-


TOTAL SKIN HI


MACTEC Enilncerlni and Consulllni, Inc.
F:\WMVTCOE-NAIABiailk\CWMbWOX BOWTABLEU
RME-BKO-IM4>»CtikUiHl J* CUMUARY


S.SJXU


5JE-02


UE-OI
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TABLE J.l.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCt - CENTRAL TENDENCY - CURRENT/FUTURE . PASSIVE RECREATIONAL VISITOR - ADULT


ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE


NORTH PROVIDENCE, RHODE ISLAND


USCENARIOT1MEFRAME: CURRENT/FUTURE
PRECEPTOR POPULATION: PASSIVE RECREATIONAL VISITOR
URECEPTOR ACE; ADULT


MEDIUM


SOIL


J1L TOTAL


EXPOSURE
MEDIUM


FLOODPLAIN SOIL


EXPOSURE MEDIUM TOTAJ


EXPOSURE
POINT


OXBOW AREA


EXPOSURE POINT TOTAL


CHEMICAL


a-chlordane
dieldrin
mdosulfin n
mdrin aldehyde
endrin ketone
t-chlordane
Technical Chlordtne
Aroclor 1254
Antimony
Anenic
ladmium


Copper
*ad


Manganese
hatlium
'anadium
'oxicily Equivalency (Dioxins/Furans) - Mam


HEM1CAL TOTAL


CARCINOGEN


INCESTION


4.5E-12
1.6E-09


NC
NC
NC


6.1E-I2
2.SE-1 1
I.2E-08


NC
3.5E-08


NC
NC
..


NC
NC
NC


1.2E-06


1.2E-06


INHALATION


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


-


DERMAL


2.1E-13
O.OE+00


NC
NC
NC


2.8E-13
I.1E-12
2.0E-09


NC
I.2E-09


NC
NC


—NC
NC
NC


4.0E-08


4.4E-OS


CRISK


EXTERNAL
(RADIATION)


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


-


RADIONUCUDE TOTAL


EXPOSURE
ROUTES TOTA


4.8E-I2
1.6E-09


6.4E-I2
2.6E.11
I.4E-08


3.6E-08


1.2E46


1E-06


1E-06
IE-06
IE-06


NON-CARCINOGENIC HAZARD QUOTIENT


PRIMARY TARGET
ORGAN


Liver
Liver


Kidney
Nervous system
Nervous system


Liver
Liver


Immune system
Adverse clinical si pa


Skin
Kidney


NOAEL
NOAEL
NOAEL


INCESTION


4.5E-07
3.5E-05
1.5E-C8
9.8E-07
1.6E-07
6.1E-07
2.5E-06
5.4E-03
J.8E-04
I.4E-03
3. IE-CM


-
..


8.9E-04
6.8E-04
4.5E-03


I.4E-02


INHALATION


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


O.OE-MX)


DERMAL


2.IE-08


2.8B-08
I.IE-07
8.6E-04


4.7E-05
I.4E-OS


92E-04


EXPOSURE
ROUTES TOTAI


4.8E-C7
3.5E-05
l.SE-08
9.8E-«7
1.6E-07
6.4E-07
2.6E-06
6.2E-03
S.8E-04
1.4E-03
3.2E-04


8.9E-04
6.8E-04
4.SE-03


IE-02


II
II IE-02
II IE-02
II IE-02


IIRECEPTOR TOTAL IE-06 1.5E-02
TOTAL RISK ACROSS ALL MEDIA IE-06


NOTES:
NC - Not carcinogenic by this exposure route.
NA - Not applicable: exposure route not applicable for this chemical/exposure medium.
— - Not calculated; dose-response data and/or dermal absorption values are not available.


TOTAL HAZARD ACROSS ALL MEDIA


TOTAL ADVERSE CLINICAL SIGNS HI'


Prepared by: KJC
Checked by: MJM TOTAL IMMUNE SYSTEM HI -


TOTAL KIDNEY HI -
TOTAL LIVER HI -


TOTAL NERVOUS SYSTEM HI -
TOTAL NOAEL HI'


TOTAL SKIN HI-


1.5E-02


5.8E-04


3.2E-04


1.1E-06


oME-03


MACI""
P:\WK


and Consulting, Inc.
BOWVrABLE»
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TABLE 9.Z.CT


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPO - CENTRAL TENDENCY - CURRENT/FUTURE - PASSIVE RECREATIONAL VISITOR - OLDER CHILD
ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND


USCENARIOTIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: PASSIVE RECREATIONAL VISITOR
RECEPTOR ACE: OLDER CHILD


MEDIUM


son.


>IL TOTAL


EXPOSURE
MEDIUM


FLOODPLAINSOIL


EXPOSURE MEDIUM TOTA


EXPOSURE
POINT


OXBOW AREA


CHEMICAL


t-chlordme
dieldrin
endosulfin n
mdrin aldehyde
endrin kefone
l-chlordine


Technical Chlonbne
Aroclor 1234
Antimony
Anwnic
Cadmium
kipper
Md
faiuunese
hllltum


Vanadium
oxicity Equivalency (Dioxini/Fiirans) • Mim


HEMICAL TOTAL


CARCINOGENIC RISK


INCESTION


5.3E-12
1.9E-09


NC
NC
NC


7.1E-12
2.9E-1I
I.4E-OI


NC
4.1&OI


NC
NC


—NC
NC
NC


1.4E-06


1.4E-06


INHALATION


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


-


DERMAL


8.2E-13
O.OE+00


NC
NC
NC


1.1E-12
4.4E-I2
7.7E-09


NC
4.7E-09


NC
NC_


NC
NC
NC


I.6E-07


l.TE-07


EXTERNAL
(RADIATION)


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


-


ADIONUCIJDE TOTAL


EXPOSURE POINT TOTAL


EXPOSURE
ROUTES TOTA


6.1E-I2
I.9E-09


I.1E-12
3.3E-J1
2.JE-08


4.«E-OS


1.3E-06


2B-06


1)
II 2E-06
II 2E-06
II 2E-06


NON-CARCINOGENIC HAZARD QUOTIENT


PRIMARY TARGET
ORGAN


Liver
Liver


Kidney
Nervous system
Nervous system


Liver
Liver


Immune system
Adverse clinical signs


Skin
Kidney


NOAEL
NOAEL
NOAEL


INCESTION


7.IE-07
J.5E-05
2.3E-08
I.JB-06
2.5E-07
9.SE<7
).IE-0«
I.4E-03
9.0E-04
2.1 E-03
4.SE-04
-


—1.4E-03
1.1 E-03
7.0E-03


"


2.1E-02


INHALATION


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


O.OE400


DERMAL


I.IE-07


I.5E-07
5.9E-07
4.SE-03


2.5E-04
7.3E-05


"


4.8E-03


EXPOSURE
ROUTES TOTAl


8.2E-07
5.5E-05
2.3E-OI
1.5E-06
2.5E-07
I.1E-06
4.4E-06
1.3E-02
9.0B-04
2.4E-03
5.5E-04


1.4E-03
11 E-03
7.0E-03


3E-02


3E-02
3E-02
3E-02


IIRECEPTOR TOTAL 2E-06 J 2.6E-02 I


^.<E-02 IITOTAL RISK ACROSS ALL MEDIA 2E-06


NOTES:
NC - Not carcinogtnic by this exposure route.


NA - Not •ppliuble; exposure route not applicible for this chemiol/exposure medium.
- - Not olcuhttMl; dose-response dm nd/br dermtl losorptioa vdua ire not t


TOTAL HAZARD ACROSS ALL MEDIA


TOTAL ADVERSE CLINICAL SIGNS HI


Prepared by: KJC


Checked by: MJM TOTAL IMMUNE SYSTEM HI -
TOTAL KIDNEY HI -


TOTAL LIVER HI-


TOTAL NERVOUS SYSTEM HI«
TOTAL NOAEL HI-


TOTAL SKIN HI-


Ug-<Xi


MACTEC En(ineerbii and Consultinf, Inc.
\TABL£S\
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TABLE 9J.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCl - CENTRAL TENDENCY • CURRENT/FUTURE - PASSIVE RECREATIONAL VISITOR - CHILD


ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE


NORTH PROVIDENCE, RHODE ISLAND


ICENARIOTIMEFRAME: CURRENT/FUTURE
OR POPULATION: PASSIVE RECREATIONAL VISITOR
OR ACE; CHILD


MEDIUM


SOIL


EXPOSURE
MEDIUM


FLOODFLAIN SOIL


EXPOSURE MEDIUM TOTA


EXPOSURE
POINT


OXBOW AREA


JXPOSURE POINT TOTAL


CHEMICAL


«hiordane
diddrin
endosulfanll
endrin aldehyde
endrin ketone
g-chlordane
[ethnical Chlordane
Aroclor 1254
Antimony
Arsenic
Cadmium
Copper
Lead
Manganese
rhallium
Vanadium


oxicity Equivalency (Dioxins/Funni) - Mam


HEMICAL TOTAL


CARCINOGENIC RISK


INCESTION


2.1E-11
7.5B<9


NC
NC
NC


2.8E-11
l.lE-10
5.7E-08


NC
I.6E-07


NC
NC
«


NC
NC
NC


5.5E-06


5.8E-06


INHALATION


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


_


DERMAL


9.SE-13
O.OE-HX)


NC
NC
NC


I.3E-I2
5.1E-12
9.0E-09


NC
S.JE-09


NC
NC


—NC
NC
NC


1.9E-07


2.0E-07


EXTERNAL
(RADIATION)


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


_


RADIONUCUDE TOTAL


EXPOSURE
ROUTES TOTA


2.2E-1 1
7.5E-09


3.0E-II
1.2E-10
6.6E-08


I.7E-07


5.7E-06


6E-06


6E-06
6E-06
«E-0<


NON-CARCINOGENIC HAZARD QUOTIENT


PRIMARY TARGET
ORGAN


Liver
Liver


Kidney
Nervous system
Nervous system


Liver
Liver


Immune system
Adverse clinical signs


Skin
Kidney


NOAEL
NOAEL
NOAEL


INGESTJON


4.2E-06
3.3E-04
1.4E-07
9.IE-06
1.5E-06
5.7E-06
2.3E-05
5.0E-02
5.4E-03
I.3E-02
2.9E-03


-


—8.3E-03
6.4E-03
4.2E-02


I.3E-01


INHALATION


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


O.OE+00


DERMAL


I.9E-07


2.5E-07
I.OE-06
1.9E-03


4.3E-M
I.3E-04


"


8.4E-03


EXPOSURE
ROUTES TOTAI


4.4E-06
3.3E-04
1.4E-07
9.IE-06
1.5E-06
5.9E-06
2.4E-05
5.8E-02
5.4E-03
I.3E-02
3.0E-03


83E-03
6.4E-03
4.2E-02


IE-01


II
IE-01
IE-01


HRECEPTOR TOTAL I!
TOTAL RISK ACROSS ALL MEDIA L


6E-06 ||
6E-06 || TOTAL HAZARD ACROSS ALL MEDIA 8 1.4E-01 I


1.4E-01 |


NOTES:


NC - Not carcinogenic by this exposure route.
N A - Not applicable; exposure route not applicable for this chemical/exposure medium.


— - Not calculated; dose-response data and/or dermal absorption values an not available.


TOTAL ADVERSE CLINICAL SIGNS HI


Prepared by: KJC
Checked by. XUM TOTAL IMMUNE SYSTEM HI


TOTAL KIDNEY HI -


TOTAL LIVER HI-


TOTAL NERVOUS SYSTEM HI


TOTAL NOAEL HI-


TOTAL SKIN HI-


5.4E-03


SJE-OZ
3.0E-03


S.7E-02


MACTEC Enjlnterinj and Coruullinj, Inc.
HWMlVT£C;>~BBiMh1C«un<tih10X DOW\TABLESV
CT-CMr | Vt^oiljdt SUMMARY o o
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TABLE M.CT


SUMMARY OP RECEPTOR RISKS AND HAZARDS FOR COPCl - CENTRAL TENDENCY - CURRENT/FUTURE - PASSIVE RECREATIONAL VISITOR - ADULT
ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND


o
ICENARIOTIMEFRAME: CURRENT/FUTURE


HRECEPTOR POPULATION: PASSIVE RECREATIONAL VISITOR
OR ACE: ADULT


MEDIUM


SOIL


EXPOSURE
MEDIUM


FLOODPLAIN SOIL


•


EXPOSURE
POINT


GREYSTONE MILL POND


CHEMICAL


2-Melhylniphthtlene
Acenlphthylene
Beiuo(i)intlincene
Benzo(»)pyrene
lenzo(b)f]uorinlhene
lenzo(gji,i)perylene
>ibenm(a,h)snlhncene
nder»0A3-«l>Py»n»
•hensmhrene
ilphi-Chlordsne
Arodor-1254
Areclor-I26t
!ndasul£in Sulfste
rechnialChlordiiie
Aluminum
Arsenic
Chromium


Copper
Jid
Isngwese
leicury


Molybdenum
Nickel


ullium
tnidium
oxicity Equivalency (Dioxuu/Funns) • M«n


iEMICAL TOTAL


CARCINOGENIC RISK


INGESnON


NC
NC


9.SE-09
9.IE-OI
I.IE-OI


NC
2.0E-08
8.0E-O9


NC
2.7E-11
4.5E-09
7.3E-10


NC
6.6E-10


NC
5.0E-08


NC
NC
»


NC
NC


NC
NC
NC


3.6E-OS


2.4E-07


INHALATION


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


NA
NA
NA
NA


-


DERMAL


NC
NC


l.SE-09
l.SE-08
1.6E-09


NC
2.9E-09
1.2E-09


NC
I.2E-I2
7.2E-IO
I.2E-10


NC
3.0E-II


NC
I.7&09


NC
NC
M


NC
NC


NC
NC
NC


4.1E-II


2.4E-08


EXTERNAL
(RADIATION)


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


-


IADIONUCUDE TOTAL


EXPOSURE
ROUTES TOTA


I. IE-OS
1.IE-07
I.3E-08


2.2E-OI
9.2E-09


2.8E-I1
S.3E-09
I.5E-10


6.9E-10


J.2E-OJ


3.6E-OS


3E-07


«
EXPOSURE POINT TOTAL II 3E-07


JCPOSURE MEDIUM TOTAL II 3E-07
||


IIL TOTAL II 3E-07


PRIMARY TARGET
ORGAN


Cardiovascular system
Liver


Kidney
Kidney
Kidney
Kidney
Kidney
Kidney
Kidney
Liver


Immune lyitem
Immune system


Kidney
Liver


Skin
NOAEL


NOAEL
Immune system


Kidney
Developmental toxicity


NOAEL
NOAEL •


INGESTION


2.0E-06
4.0E-07
7.9E-06
7.IE-06
8.8E-06
5.9E-06
I.6E-06
6.4E-06
1.0E-05
2.7E-04
2.0E-03
3.2E-04
8.3E-08
6.6E-05_


2.0E-03
5.9E-03
-
..


2.0E-03
1.5E-04
8.2E-04
4.6E-04
4.4E-04
6.3E-03


2.0E-02


INHALATION


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


O.OE400


DERMAL


3.0E-07
6.0E-OS
I.2E-06
I.2E-06
1.3E-06
I.IE-07
2.3E-07
9.5E-07
I.SE-O6
I.2E-07
3.2E-D4
5. IE-OS


3.0E-06


6.7E-05


4.SE-04


EXPOSURE
ROUTES TOTAl


2.3E-06
4.6E-07
9.0E-06
9.0E-06
I.OE-05
6.8E-06
I.SE-06
7.4E-06
1.2E-05
2.8E-06
2.3E )̂3
3.7E-04
8.3E-08
6.9E-05


2.0E-03
S.9E43


2.0E-03
I.J&04
I.2E-04
4.6E-04
4.4E-04
6.3E-03


. 2E-02


«
..2.Ef,2..,


_._2Ei??.,. .


IIRECEPTOR TOTAL 3E-07


TOTAL RISK ACROSS ALL MEDIA


NOTES:
NC - Not carcinogenic by this exposure route.
NA - Not ippliuble; exposure route not epplioble for this chemiul/exposura medium.
— - Not cklculated; dose-response dtta snd/or dermel sbsorption vslues are not iviilsble.


l*reperedby:Krc
Checked by: MJM


TOTAL HAZARD ACROSS ALL MEDIA


TOTAL CARDIOVASCULAR SYSTEM HI
TOTAL DEVELOPMENTAL TOXfCTTY HI


TOTAL IMMUNE SYSTEM HI
TOTAL KIDNEY HI


TOTAL LIVER HI-


TOTAL NOAEL HI'


TOTAL SKIN HI <


MACTEC En|in«ring did Consultini, Inc.
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TABLE 9ACT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCl - CENTRAL TENDENCY - CURRENT/FUTURE - PASSIVE RECREATIONAL VISITOR - OLDER CHILD


ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE


NORTH PROVIDENCE, RHODE ISLAND


SCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: PASSIVE RECREATIONAL VISITOR
RECEPTOR ACE: OLDER CHILD


MEDIUM


SOIL


EXPOSURE
MEDIUM


FLOODPLAIN SOIL


EXPOSURE
POINT


GREYSTONE MILL POND


CHEMICAL


2-MethylnaphthaleM
Acenaphthylene
Benzo(a)anthraceoe
Benj»(i)pyrene
Bmao(b)fliK>nBtlune
Benzo((,h,i)perylene
Dibenzo(a,h)anrhncene
ndeno(l ,2,3-cd)pyrene


Phenanthrane
ilpha-Chlordane
Aroclor-1254
Araclar-1261
Endotulfen Sulfitc
rechnical Chloidine
Lluminum


Arsenic
!hromium


Copper
Lead


[anganese
ercury


Molybdenum
Nickel


udlium
anidium
OKicily Equivalency (Diouni/Fursni) - Mm


HEMICAL TOTAL


CARCINOGENIC RISK


INGESTIOM


NC
NC


ME-08
1.IE-07
I.3E-08


NC
2.3E-0>
9.4E-09


We
3.2E-11
5.3E-09
8.5E-10


NC
7.7E-IO


NC
5.9E-08


NC
NC_


NC
NC


NC
NC
NC


4.2S-OI


2.8E-07


INHALATION


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


NA
NA
NA
NA


-


DERMAL


NC
NC


5.7E-09
5.7E-OJ
6.4E-09


NC
I. IE-OS
4.7E-09


NC
4.9E-I2
2.8E-09
4.6E-10


NC
I.JE-10


NC
6.8E-09


NC
NC
»


NC
NC


NC
NC
NC


1.6E-10


9.6E-08


EXTERNAL
(RADIATION


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


-


WDIONUCUDE TOTAL


EXPOSURE POINT TOTAL
XPOSURE MEDIUM TOTAL.


SOIL TOTAL


EXPOSURE
ROUTES TOTA


I.7E-OS
1.7E-07
1.9E-01


3.4E-OI
I.4E-OI


3.7E-11
t.lE-09
1.3E-09


8.8E-10


6.6E-08


4.2E-OI


4E-07


4E-07


4E-07
4E-07


NON-CARCINOGENIC HAZARD


PRIMARY TARGET
ORGAN


Cardiovascular system
Livw


Kidney
Kidney
Kidney
Kidney
Kidney
Kidney
Kidney
Liver


Immune system
Immune system


Kidney
Liver


Stir,
NOAEL


NOAEL
Immune system


Kidney
Developmental toxicity


NOAEL
NOAEL


INGESTION


3.2E-06
6.3E-07
I.2E-05
1.2E-OJ
I.4E-OS
9.2E-06
2.4E-06
I.OB-OS
I.6E-03
4.2E-06
3.IE-03
5.0E-04
I.3E-07
I.OE-04


..
3.IE-03
9.1E-C3
-
«


3.IE-03
2.3E-04
1.3E-03
7.IE-04
6.IE-04
9.8E-03


"


3.2E-02


INHALATION


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


O.OE-tOO


'UOTIENT


DERMAL


I.6E-06
3.1E-07
6.IE-06
6.IE-06
68E-06
4.6E-06
I.2E-06
i.OE-06
7.«B-0«
6.5E^)7
I.7E-03
2.7E-04


1.6E-05


3.3E-04


2.3E-03 i


EXPOSURE
ROUTES TOTAl


4.8E-06
9.4E-07
I.IE-05
HE-OS
2.0E-05
1.4E-05
3.6E-06
I.5E-05
2.3E-05
4.9E-06
4.7E-03
7.7E-04
1.3E-07
I.2E-04


3.4E-03
9.IE-03


3.1E-03
2.3E-04
I.3E-03
7.IE-04
6.8E-04
9.8E-03


3E-02


3E-02


3E-02
3E-02


PRECEPTOR TOTAL 4E-07 3.4E-02
TOTAL RISK ACROSS ALL MEDIA 4E-07 TOTAL HAZARD ACROSS ALL MEDIA 3.4E-02


NOTES:
NC - Not carcinogenic by this exposure route.


NA - Not applicable; exposure route not applicable for mis chemical/exposure medium.


- - Not calculated; dose-response data and/or dermal absorption values are not available.


Prepared by: KJC


Checked by: MJM


and Consulting^ Inc.
BOW\TABLES\


SUMMARY o


TOTAL CARDIOVASCULAR SYSTEM HI
TOTAL DEVELOPMENTAL TOXICITY HI


TOTAL IMMUNE SYSTEM HI •


TOTA L KIDNEY HI-
TOTAL LIVER HI •


TOTAL NOAEL HI -


TOTAL SKIN HI -


-
4.JE-06


7.1E-04
-


-
-
-


5.7E-03


1.4E-03


1.2E-04
-
-


2JE-02


-
3.4E-03


o8/10/2004
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TABLE 9A.CT


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCi • CENTRAL TENDENCY - CURRENT/FUTURE . PASSIVE RECREATIONAL VISITOR - CHILD
ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT; OXBOW AREA


CENTREDALI MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND


> T1MEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: PASSIVE RECREATIONAL VISITOR


OR ACE; CHILD


MEDIUM


son.


EXPOSURE
MEDIUM


FLOODPLAINSOIL


EXPOSURE MEDIUM TOTA


EXPOSURE
POINT


GREYSTONE MILL POND


.


CHEMICAL


2-Methylnaphthalcne
Acenaphlhylene
BauoOOwlhrittm
Benn>(a)pyn»ie
BauoOOfluonndum
Benjo(g,h.i)perylene
Dibon2o(a,h)anihricene
Indeno(1.2,3-cd)pvrene
Phonanthrene
ilpha-Chlordane
Aroclor-1254
Aroclor-1268
Endoiulfm Sulfatt
lechnical Chlordue
Aluminum
Annie
Chromium
Copper
Lad
Manganese
Mercury
Molybdenum


ickel
Thillium


anadium
oxicity Equivalency (Dioxins/Funns) - Min


KMICAL TOTAL


CARCINOGENIC RISK


INGESTION


NC
NC


4.6E-OI
4.6E47
5.1E-08


NC
9.1E-08
3.7E-01


NC
1.3E-10
2.IE-08
3.4E-09


NC
3.1E-09


NC
2.4E-07


NC
NC


—NC
NC


NC
NC
NC


I.7E-07


1.1E-06


INHALATION


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


NA
NA
NA
NA


..


DERMAL


NC
NC


6.7B-09
6.7E-08
7.5E-09


NC
1.3E-08
5.4E-09


NC
5.7B-12
3.3E-09
5.4E-10


NC
1.4E-10


NC
7.9E-09


NC
NC
«


NC
NC


NC
NC
NC


1.9E-10


1.1E-07


EXTERNAL
(RADIATION)


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


_


EXPOSURE
ROUTES TOTA


5.3E-OJ
5.JE-07
5.»E-0»


l.OE-07
4.3E-08


1.3E-10
2.4E-08
3.9E-09


3.2E-09


J.4E-07


I.7E-07


1E-06


IADIONUCUDE TOTAL


EXPOSURE POINT TOTAL


KML TOTAL


1E-06


113-06
X»


NON-CARCINOGENIC HAZARD


PRIMARY TARGET
ORGAN


Cardiovascular system
Liver


Kidney
Kidney
Kidney
Kidney
Kidney
Kidney
Kidney
Liver


Immune system
Immune system


Kidney
Liver


Skin
NOAEL


NOAEL
Immune system


Kidney
Developmental taxicity


NOAEL
NOAEL


INCESTION


1.9E-05
3.IE-06
7.3E-05
7.3E-OJ
I.2E-05
5.SE-05
I.5E-05
6.0E-05
9.4E-OS
2.5E-05
I.9E^)2
3.0E-03
7.7E-07
6.IE-04_


I.IE-02
5.5E-02


••


—I.SE-02
1.4E-03
7.7E-03
4.3E-03
4.IE-03
5.9E-02


1.9E-OI


INHALATION


NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA


O.OE-HX)


'UOTIENT


DERMAL


2.8E-06
5.5E-07
I.IE-05
1. IE-OS
I.2E-05
I.IE-06
2.IE-06
J.7E-06
I.4E-05
I.IE-06
2.9E-03
4.7E-04


2.7E-OJ


6.2E-04


4.IE-03


EXPOSURE
ROUTES TOTAI


2.2E-05
4.3E-06
8.4E-05
8.4E-05
9.4E-05
6.4E-05
I.7E-05
69E-05
I.I £-04
2.6E-05
2.1E-02
3.SE-03
7.7E-07
6.4E-04


I.9E-02
5.5E-02


I.IE-02
I.4E^)3
7.7E-03
4.3E-03
4.IE-03
5.9E-02


2E-01


1
2E-OI


2E-OI
ZE-01


IIRECEPTOR TOTAL !!
TOTAL RISK ACROSS ALL MEDIA II


1E-06 ||
1E-06 || TOTAL HAZARD ACROSS ALL MEDIA


II 1.9E-01 II
II 1.9E-01 ||


NOTES:


NC - Not carcinogenic by this exposure route.
NA - Not ippliuble; exposure route not ipplictble for (his enemies'/exposure medium.


— - Not calculated; dose-response data and/or dermal absorption values are not available.


Prepared by: KJC


Checked by MJM


MACTIC Enftaferinf u>d Conlultinj, Inc.
F:\WMVTtCOe-NABBrttollriCiMwkk\OX DOWWABLESV


HAKY Pate 1 of I


TOTAL CARDIOVASCULAR SYSTEM HI


TOTAL DEVELOPMENTALTOXICITY HI


TOTAL IMMUNE SYSTEM HI
TOTAL KIDNEY HI -


TOTAL LIVER HI'


TOTAL NOAEL HI-


TOTALSKWHI-


f.7E-04


1.9E-02







TABLE lO.t.RME
RISK SUMMARY . REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE • PASSIVE RECREATIONAL VISITOR • ADULT


ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA
CENTRED ALE MANOR RESTORATION PROJECT SUPERFUND SITE


NORTH PROVIDENCE, RHODE ISLAND


((SCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: PASSIVE RECREATIONAL VISITOR


PRECEPTOR ACE; ADULT


MEDIUM


son.


SOIL TOTAL


EXPOSURE
MEDIUM


FLOODPLAINSO1L


EXPOSURE
POINT


OXBOW AREA


EXPOSURE POINT TOTAL


CHEMICAL


roxicity Equivalency (Dioxini/Funni) - Mun


:HEMICAL TOTAL


CARCINOGEN


INCESTION


3.4E-05


3.4E-05


INHALATION


NA


_


DERMAL


4.0E-06


4.0E-06


CRISK


EXTERNAL
(RADIATION)


NA


-


IADIONUCUDE TOTAL


EXPOSURE
ROUTES TOTAI


3.8E-05


4E-05


II
|| 4E-05


5XPOSURE MEDIUM TOTAL II 4E-05
II 4E-OS


NON-CARCINOGENIC HAZARD QUOTIENT


PRIMARY TARGET
ORGAN


INCESTION


-


INHALATION


O.OE-tOO


DERMAL


-


EXPOSURE
ROUTES TOTAI


OE+00


Ofi+00


OE+00
OE+00


[(RECEPTOR TOTAL 4E-05
TOTAL RISK ACROSS ALL MEDIA 4E-05 TOTAL HAZARD ACROSS ALL MEDIA


NOTES:


NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this ehemicil/expoiure medium.
— - Not calculated; dose-response data and/or dermal absorption values are not available.


Prepared by: KJA
Checked by: MM


MACT
SIM: Cfcand Consulting, Inc. o 8/10/2006
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TABLE 10J.RME


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCi - REASONABLE MAXIMUM EXPOSURE • CURRENT/FUTURE - PASSIVE RECREATIONAL VISITOR • OLDER CHILD
ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND


((SCENARIO TIMEFRAME: CURRENT/FUTURE
((RECEPTOR POPULATION! PASSIVE RECREATIONAL VISITOR
HRECEPTOR ACE; OLDER CHILD


MEDIUM


SOIL


EXPOSURE
MEDIUM


FLOODPLAIN SOU.


EXPOSURE
POINT


OXBOW AREA


CHEMICAL


Anenic
Toxicily Equivilency (Dioxint/Funni) • Mim


MEMICAL TOTAL


CARCINOGENIC RISK


INGESTION


1.6E-06
3.Z&05


5.4E05


INHALATION


NA
NA


-


DERMAL


4.JE-07
I.5E-05


1.6E-05


EXTERNAL
(RADIATION)


NA
NA


-


IADIONUCUDE TOTAL
IIEXPOSURE POINT TOTAL


EXPOSURE MEDIUM TOTAL


EXPOSURE
ROUTES TOTAI


2.0B-06
6.7E-05


TEA}


7E-05
7E-05


NON-CARCINOGENIC HAZARD QUOTIENT


PRIMARY TARGET
ORGAN


Skin


INGESTION


-


INHALATION


NA


O.OE+00


DERMAL


-


EXPOSURE


ROUTES TOTAI


OE-KX)


OE-KX)


OE-KIO


[[RECEPTOR TOTAL 7E-05
TOTAL RISK ACROSS ALL MEDIA 7E-05 TOTAL HAZARD ACROSS ALL MEDIA


NOTES:
NC - Not ctrdnogenic by Ihu ntponin route.
NA - Not «pplic«ble; nponre ratitg not ippliublt for this chKniul/npoiun medium.
- - Not ulculxod; dow-roponn dit> tnd/or dermal tbiorption viluei in not iviilible.


PrepiredbylKJC
Checked by. MIM


MACTEC Entlneerin( ut4 Coruulllnf, Inc.
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TABLE IO.J.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCl - CENTRAL TENDENCY - CURRENT/FUTURE - PASSIVE RECREATIONAL VISITOR - OLDER CHILD


ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA
CENTREDALE MANOR RESTORATION PROJECT SUFERFUND SITE


NORTH PROVIDENCE, RHODE ISLAND


SCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: PASSIVE RECREATIONAL VISITOR


|gKMTOR


MEDIUM


son.


IOIL TOTAL


EXPOSURE
MEDIUM


FLOODPLAINSOIL


•


EXPOSURE
POINT


OXBOW AREA


EXPOSURE POINT TOTAL


CHEMICAL


Foxicity Equivalency (Dioxuu/Furans) • Mam


:HEMICAL TOTAL


CARCINOGENIC RISK


1NGESTION


UE-06


1.4E-06


INHALATION


NA


-


DERMAL


I.6E-07


1.6E-07


EXTERNAL
(RADIATION)


NA


-


IADIONUCLIDE TOTAL ,._


EXPOSURE MEDIUM TOTAL


EXPOSURE
ROUTES TOTAI


I.5E-06


2E-06


2E-06


2E-06


IE-OS


NON-CARCINOGENIC HAZARD QUOTIENT


PRIMARY TARGET
ORGAN


INGESTION


-•


INHALATION


O.OE400


DERMAL


-


EXPOSURE
ROUTES TOTAI


OE-HJO


»
II OE+00


II OE-KK)
(1 OE-M30


HRECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA


NOTES:
NC - Not carcinogenic by this exposui* route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.


- - Not calculated; doM-response data and/or dermal absorption values are not available.


Prepared by: KM


Checked by: MM


MACTEC Entlnetrinf and Consulting, Inc.
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TABLE 10J.RME


RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - PASSIVE RECREATIONAL VISITOR - CHILD
ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND


SCENARIO TIMEFRAME: CURRENT/FUTURE
URECEPTOR POPULATION: PASSIVE RECREATIONAL VISITOR
[[RECEPTOR AGE: CHILD


MEDIUM


son.


EXPOSURE
MEDIUM


FLOODPLAINSOIL


EXPOSURE MEDIUM TOTAI


EXPOSURE
POINT


OXBOW AREA


EXPOSURE POINT TOTAL


CHEMICAL


An>clorl2M
Annie
foxiciry Equivalency (Dioxins/Furans) • Main


HEMICAL TOTAL


INCEST-ION
l.SE-06
4.7E-06
1.6E-04


1.6E-04


INHALATION


NA
NA


' NA


-


DERMAL


6.9E-07
3.9E-07
1.3E-05


1.4E-05


EXTERNAL
(RADIATION)


NA
NA
NA


-


RADIONUCLIDE TOTAL


•OIL TOTAL


EXPOSURE
ROUTES TOTAI


2.4E-04
5.IE4«
1.7E-W


2E-04


2E-04
2E-04
JE-04


NON-CARCINOGENIC HAZARD <


PRIMARY TARGET
ORGAN


Immune system
Skin


INGESTION


-


-


INHALATION


NA


NA


O.OE+OO


UOTIENT


DERMAL


-


-


EXPOSURE


ROUTES TOTAI


OE+CO


OE-HX) ,


OE-HW


OE-HK)


URECEPTOR TOTAL 2E-04
TOTAL RISK ACROSS ALL MEDIA 2E-04 TOTAL HAZARD ACROSS ALL MEDIA


NOTES:


NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.


— - Not calculated; dose-response data and/or dermal absorption values are not available.


Prepared by: KJA
Checked by: MJM


MACTEC Enlliwcrinf and C«uulting, Inc.
HOW
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TABLE 10.J.CT
RISK SUMMARY • CENTRAL TENDENCY - CURRENT/FUTURE - PASSIVE RECREATIONAL VISITOR - CHILD


ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE


NORTH PROVIDENCE, RHODE ISLAND


((SCENARIO T1MEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: PASSIVE RECREATIONAL VISITOR


PRECEPTOR ACE.- CHILD


MEDIUM


SOIL


iOIL TOTAL


EXPOSURE
MEDIUM


FLOODPLAINSO1L


EXPOSURE
POINT


OXBOW AREA


IIEXPOSURE POINT TOTAL


CHEMICAL


roxicily Equivalency (Dioxins/Furins) - Mam


:HEMICAL TOTAL


CARCINOGENIC RISK


INCESTION


5.5E-06


5.5E-06


INHALATION


NA


_


DERMAL


l.SE-07


1.9E-07


EXTERNAL
(RADIATION)


NA


-


KADIONUCUDB TOTAL


EXPOSURE
ROUTES TOTAI


5.7E-04


6E-C6


l|
II 6E-06


EXPOSURE MEDIUM TOTAL II 6E-06
II 6E-0«


NON-CARCINOGENIC HAZARD QUOTIENT


PRIMARY TARGET
ORGAN


INGESTION


-


INHALATION


OOE+00


DERMAL
EXPOSURE


ROUTES TOTAI


OEXKI


.,.. .„.., II
II OE-tOO


i OE+00
OE-HX)


URECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA


NOTES:


NC - Not carcinogenic by thii exposure route.


NA - Not applicable; exposure route not applicable for this chemical/exposure medium.


— - Not calculated; dose-response data and/or dermal absorption values an not available.


Prepared by: KM


Checked by: MJM


MACTEC En[!neerin( and Consulting, Inc.
J12J6.U o O


8/10/2006







o o o
TABLE 11.1.RME


RISK ASSESSMENT SUMMARY - REASONABLE MAXIMUM EXPOSURE


ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE


NORTH PROVIDENCE, RHODE ISLAND


Exposure Scenario


Current/Future - Oxbow Area


Passive Recreational Visitor


Receptor Exposure Point Exposure Route


Child (ages 1 through 6) Floodplain Soil Incidental ingestion
Dermal contact


Total Risk:


Older Child (ages 7 through 18) Floodplain Soil Incidental ingestion
Dermal contact


Total Risk:


Adult (ages 19 and above) Floodplain Soil Incidental ingestion
Dermal contact


Total Risk:


Total Receptor Risk:


Excess Lifetime
Cancer Risk


1.6E-04
1.4E-05


1.8E-04


5.5E-05
1.6E-05


7.1E-05


3.5E-05
4.4E-06


3.9E-05


3E-04


Hazard
Quotient


1
0.2


1


0.2
0.1


0.3


0.1
0.03


0.1


NC


Prepared by:
Checked by:


KJC
MJM


P:\W9-GVT\COE-NAE\B«tt«IIe\Centr»d«f«K>XBOWlTABLES\
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TABLE 11.1.CT
RISK ASSESSMENT SUMMARY - CENTRAL TENDENCY


ADDENDUM TO BASELINE HUMAN HEALTH RISK ASSESSMENT: OXBOW AREA
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE


NORTH PROVIDENCE, RHODE ISLAND


Exposure Scenario


Current/Future - Oxbow Area


Passive Recreational Visitor


Passive Recreational Visitor


Passive Recreational Visitor


Receptor Exposure Point Exposure Route


Child (ages 1 through 6) Floodplain Soil • Incidental ingestion
Dermal contact


Total Risk:


Older Child (ages 7 through 18) Floodplain Soil Incidental ingestion
Dermal contact


Total Risk:


Adult (ages 19 and above) Floodplain Soil Incidental ingestion
Dermal contact


Total Risk:


Total Receptor Risk:


Excess Lifetime
Cancer Risk


5.8E-06
2.0E-07


6.0E-06


1.4E-06
1.7E-07


1.6E-06


1.2E-06
4.4E-08


1.3E-06


9E-06


Hazard
Quotient


0.1
0.008


0.1


0.02
0.005


0.03


0.01
0.0009


0.01


NC


Prepared by:
Checked by:


KJC
MJM


P:\W»-GVnCOE-NAE\B«tl«ll«\Cenlr«d«H\OXBOWlTABLES\
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Table 12


Summary of Non-Cancer Risks


Addendum To Baseline Human Health Risk Assessment: Oxbow Area
Centredale Manor Restoration Project Superfund Site


North Providence, Rhode Island


n


Non-Carcinogenic Risk Floodplaln
CT


Soil
RME


Passive Recreational Visitor
Current & Future Greystone


Child
Older Child
Adult


Greystone [a]
Child
Older Child
Adult


Oxbow Area
Child
Older Child
Adult


0.2
0.03
0.02


0.2
0.03
0.02


0.1
0.03
0.01


1
0.2
0.1


1
0.2
0.1


1
0.3
0.1


Incremental
CT


Hazard Index
RME


—
—
—


—
—
_


0
0
0


—


—
—


—
—


—


0.003
0.06


0.007


CT = Central Tendency
RME = Reasonable Maximum Exposure


[a] Greystone area hazard index for Pesticides, Metals, and Dioxin only. Calculated for use with Oxbow Area to calculate incremental hazard index.


Incremental Receptor Risk = Difference in risk between the exposure point and the background exposure point.
- = Incremental risk is not calculated for background on reference areas.
BOLDED incremental risk are above the Superfund Noncancer Hazard Index benchmark of 1. Prepared by: KJC


Checked by: MJM


P:\W9-GVnCOE-NAEl0etOll6\Centrecfal9\OXBOWlTABLES\
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Table 13
Summary of Cancer Risks


Addendum To Baseline Human Health Risk Assessment: Oxbow Area
Centredale Manor Restoration Project Super-fund Site


North Providence, Rhode Island


Carcinogenic Risk Floodplain Soil
CT RME


Passive Recreational Visitor
Current & Future Greystone


Greystone [a]


Oxbow Area


2E-06 4E-05


7E-07 2E-05


9E-06 3E-04


Incremental Receptor Risk
CT RME


8E-06 3E-04


CT = Central Tendency
RME = Reasonable Maximum Exposure


[a] Greystone area risks for Pesticides, Metals, and Dioxin only. Calculated for use with Oxbow Area to calculate incremental risk.


Incremental Receptor Risk = Difference in risk between the exposure point and the background exposure point.
- = Incremental risk is not calculated for background on reference areas.
BOLDED incremental risk are above the high end of the Superfund Cancer Risk Range (1E-04 to 1E-06).


Prepared by: KJC
Checked by: MJM


P:\W9-GVnCOE-NAE\Battelle\Centredala\OXBOW\TABLES\
Oxbow-CummulativeRisks-Soil.xIs, CANCERSUMMinc -13o o
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APPENDIX A


SAMPLE SELECTION CONSIDERATIONS
FOR THE RISK ASSESSMENT







Table A-1
Analytical Data for Floodplain Soil in the Oxbow Area


Adeendum To Baseline Human Health Risk Assessment: Oxbow Area
Centredale Manor Restoration Project Superfund Site


North Providence, Rhode Island


PARAMETER


LPX-DU-062104A
6/21/2004


0-0.5 ft


LPX-DU-062104B
6/21/2004


0-0.5 ft


LPX-DU-062104BDUP
6/21/2004


0-0.5 ft


LPX-SD-4401-0005-01
6/21/2004


0-0.5 ft


LPX-SD-4402-0005-01
6/21/2004


0-0.5 ft


LPX-SD-4403-0005-01
6/21/2004


0-0.5 ft
Pesticides/PCBs (rng/Kj)


~" ...... '" ..... ~ ............ " 0.002461


4,£-DDT


a-chlordane
aidrin
b-BHC
d^BHC"
dieidrin
endpsulfan I
endosulfan II
endpsuffan sulfate
end r in _
endrin afdejiyde
endrjnj<etone
g-ch!qrdane


heptachlor eppxide
Lindane
rnethpxychlpr
f echnical Chlordane
Tpxaphene
Aroclpr 1016
Aroclor 1221
Aroc]pTi232
ArpclpM242
Aroclor 1248
Aroclprj1254
Arocjpr 1260
ArocioM268
nqrganics (mg/Kg)


Antimpny
Arsenic
Barium


iadmiurn
tiirprniurri
:obaTf"~ ......


0.00015 U!
"aqoolisyr


aqoi2i Jr


q.qopi4''y;


aqqqiau:
abobieu-


q.ooqieuj
aqppj'f'u.'''


aqbii6;
aqqqi9ur


0.00021 u;
aqqqiey;'


0.0021 If"
> u ;


q.qqoi4 y|
~aqqbi4Ui
' 0^00022 y;


'o.qi62U
0.0162^


^O.OJ619UV


aqi6j5yr


"apiefsul"
o.qi en 5 y;


b'l8542;
0.01619 Ui


"0.01615 Ur


0.00899 J


aqqqi5y[
aqqqi5 u"


"p."oqqi4ur
o.bbi64j;


abboi6U
0.06338 j;
o.bbbitu;


q.bqqi6 yjj
..... apopTgTJf
....... aoqbieyT


b:bb95i "j[
b . i 6 !


aqbqisy
b.bbbi4 y!
0.00076 J!
0.00022 U
0.01 626 U;
0.01 626 U;
0.01625 U;


U:


2.63;


....... 163;"


.......... Z69' "
q.06 y''


"7" 18.1!"
4:3:


1.37;
"2^99!


P4"!"
"pi!
"2JS7T


0.01622 U;
0.01622 Ui
0.016221)!
"3.5833 J;


0.01625 U;
a01622 U['


0.922;
3.'16|'
174!
7:9;


l"l9j"
104!
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Table A-1


Analytical Data for Floodplain Soil in the Oxbow Area


Adeendum To Baseline Human Health Risk Assessment: Oxbow Area
Centredale Manor Restoration Project Superfund Site


North Providence, Rhode Island


LP>


PARAMETER
popper
Lead
Manganese !
Molybdenum
Nickel !
Selenium
Silver
thallium
Vanadium
Zinc
Total Organic Carbon
Oioxins/Furans (mg/Kg)
1234678-HpCDD ^
1234678-HpCDF
1234~789-HpCDF " " "
123478-HxCDD
123478-HxCDF
123678-HxCDD
123678-HxCDF
i23789-HxCDD
1 23789-HxCDF
12378-PeCDD
T2378-PeC~DF
234678-Hx'CDF
23478-PeCDF "*
2378-tCDD
2378-fCDF
OCDD ]
OCDF !
Toxicity Equivalency - Mammals !


(-DU-062104A LPX-DU-062104B LPX-DU-062104B DUP
6/21/2004 6/21/2004 6/21/2004


0-0.5 ft 0-0.5 ft 0-0.5 ft
23.9 ;
453 I
834
2.1 i


6.91
1.64 U '
0.399
0.492 :
31.8 i
58.3 !


0.00473; 0.00507
t


6.66664421


0.0000138
0.600000875 0:


LPX-SD-4401 -0005-01
6/21/2004


0-0.5 ft
36.7
174
809
STi
18.4


r'52
1.04


0.791
59T8


' 149


- -


0.000175
6"66o6443


6.66666246 J
6.66666128 j; 0.06666393 EMPC
6.66666251 J! 0.6660128
0.00666267 J
6.666661 69 J
6.66666266 J


6366666852 J
6.66060123 J:


6.6666524 EMPCT
6.000001 32 J!


6.66666161 EMPCl
6.666789 j#
6.00000286
6.666291 Ji


! 6.66661 92 J
] 6.666795!


6.6o666762
6.00666763
0.66666628


o.66ooo2T5J
6:66666393 j


6.666631 8 EMPC'
0.0000097
6.6666111
6.00314 #


0.0000193'
o.oois "j1


0.000061 5 J.
0.003161


LPX-SD-4402-0005-01
6/21/2004


0-0.5 ft


LPX-SD-4403-0005-01
6/21/2004


0-0.5 ft
17.2!


44.4i
827;
IAS';
32.4, '


1.64U-"
6.452J
0:631" "
43".6r
169]'"


0.01303


0.0000379; 0.0000206
6To666i49 6.o666o88i


0.66666121 J| 0.000000597 U
0.00000129 J
0.00000252 J
0.6000621 3 J
6.6o666i84 j
6.60000167 J


6.666666881 J
6:0666615 j


6.66666564 EMPC
6.66666266 j
6.66666T84 j


0.0004 J#
6.66666328


6.66623 j
0.0000292 J


6.600405


0.00000061 EMPC
0.000001 71 J


0.000001 28 EMPC
0.00000126 J


0.000000689 U
0.000000281 U
6.000000705 J


0.0600638 EMPC
0.000001 52 J
0.66000194 J


0.000521 #
0.66660164
6.666142 J
0.00001 1 J


6.660524


J - value is estimated
U - not detected, value is the detection limit
EMPC - Estimated Maximum Possible Concentration
# - Value is result from second column confirmation analysis
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Table A-1
Analytical Data for Floodplain Soil in the Oxbow Area


Adeendum To Baseline Human Health Risk Assessment: Oxbow Area
Centredale Manor Restoration Project Superfund Site


North Providence, Rhode Island


LPX-SD-4404-0005-01 LPX-SD-4'
6/21/2004 6/21


PARAMETER 0-0.5 ft 0-C
Pesticides/PCBs (mg/Kg) i
4,4'-DDD "6.66442";
4,4'-DDE I 6.66642;


105-0005-01 LPX-SD-4406-0005-01 LPX-SD-4407-0005-01
/2004 6/21/2004 6/21/2004
).5 ft 0-0.5 ft 0-0.5 ft


! : 6.02658
i '6.04236


4,4'-bDT ! 6.66696 Ji I ; 0.00276 J
a-BHC 0.0001 5 U!
a-chlordane 6.001 i 19 i J:
aldrin
b-BHcf


diefdrin


6.66614 Ui
6.66614 Ui
0.00017 U


0.00343;
endosulfan i 6.66017 Ui
endosulfan II 6. 66337;
endosulfan sulfate 6.6662 U
endrin 6.66617 U,
endrin aldehyde 0.00023 Ui
endrin ketone 6.66l73[
g-chlordane 6.00293
heptachlor 6.00073:


heptachlor epoxide 6.666'i 8i
Lindane
methoxi
Technic


o.oooisu
I'chior 6.66623 U
ai Chlordane O.OSOOS :


Toxaphene 6.017 0
ArocioMOTe " 0.61699 U
Aroclor 1221' 6. 01 696 U '
Aroclor 1232 0.01 696 U
Aroclor 1242 0.01696 U:


Arocibr 1248 6.01 696 Ui
Aroclor
Aroclor
Aroclor


1254 6.61696 U:
1260 0.01699 U;
1268 6. i 0311'


Inorganics (mg/Kg) i
Antimony 7.01 i
Arsenic
Barium


12.8'
5i4!


Beryllium 4.541
Cadmium 8.25'
Chromium 101;
Cobalt ' 22i ' '


0.00019 U
! " i "6M768J


" i 0.06697
! '• 6.6661 6 D


: 6.0662 U
[ 6!6625i


" ' aoooITu
[ i 0.6602 u


; 6.06624 U
; 6.0002 u


I : 6.0019
! 0.0002 U
[ ; 6.00694


1 : 6.66619 U
! 6:666170


6.666'i 8 u
' . 6.00028 U


6.02034 U
"' ' 6.02033 U


i 6:62632 u
i '. 0.02028 U


0.02028 U
I 0.02028 U
! . 0.02028 U
1 ; 0.63783
1 0.02032 U
I ; 0.02028 U


2.8
1 :: 2.61
| ! 288
f i 3.46


3.77
f | 46.1


8.79
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Table A-1


Analytical Data for Floodplain Soil in the Oxbow Area


Adeendum To Baseline Human Health Risk Assessment: Oxbow Area
Centredale Manor Restoration Project Superfund Site


North Providence, Rhode Island


PARAMETER
Copper
Lead
Manganese
Molybdenum
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc
total Organic Carbon
Dioxins/Furans (mg/Kg)
1234678-HpCDD
1234678-HpCDF
1234789-HpCDF
123478-HxCDD
123478-HxCDF
123678-HxCDD
1 23678-HxCDF" ~
123789-HxCDD
123789-HxCDF
12378-PeCDD
12378-PeCDF
234678-HxCDF
23478-PeCDF
2378-fCDD
2378-TCDF
OCDD
OCDF
Toxicity Equivalency - Mammals


LPX-SD-4404-0005-01
6/21/2004


0-0.5 ft
357


1835
859


4.58
30.9
2.22
11.1
1.04
71.1
1867


0.01573


0.00344
0.00319


0.0000936
0.0000575
0.0000982
0.000504
0.000102
0.000213


0.6660623
0.0000521;


0.0000244 J
0.000212!
0.0001 73j


0.0000122i
0.6006265


LPX-SD-4405-0005-01
6/21/2004


0-0.5 tt


LPX-S D-4406-0005-0 1 LPX-S D-4407-0005-0 1
6/21/2004 6/21/2004


0-0.5 ft 0-0.5 ft
73.2
246


; 809
5.83
30/7


: 1.78
i 1.05


0.401
i ! 62.7
I : 454


-•••
i 0-03614


6.66621 3 J 0.000229; 0.000224
6.66o68"93JJ 6.66667231 6.6666752


6.66066527 J! 6.6666649 J 6.66666584
6.6666661 7 Ji 6.66660387 J; 6.66666624
6.06661 17 J 6.666668~32i 6.666619
6.6060128 Jt 6.66600967! 6.66061 i §


6.o6666855"j 6.6666143 "EMPci 6.6666123
0.66666875 j 6.66666836 0.06666909
6"6666027J! 0.60606428"EMPC 0.06600393 J


0.66666691 j| 6.06006419 J, 6.00000774
6.66066944 EMPC 6.666227 EMPC 0.600054 EMPC


6.66661 18 J
0.0000063 J
6.00427 J#


0.00000707I 0.0000113
6.6660118 0.0666174


0.0018 #: 0.00207 #
6.66606754 Ji 6.66666673 6.6660239


6.0041 6.001 38 Jj
0.00177!


0.000347!
0.0001 14 J


0.004291


0.0016 J. 0.00148 J
0.0001 1J 0.0001 02 J
0.001831! 0.002102


J - value is estimated
U - not detected, value is the detection limit
EMPC - Estimated Maximum Possible Concentration
# - Value is result from second column confirmation analysis
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Table A-2
Analaytlcal Data for Floodplain Soil in Background Area (Greystone Mill Pond Area)


Addendum To Baseline Human Health Risk Assessment: Oxbow Area
Centredale Manor Restoration Project Superfund Site


North Providence, Rhode Island
PARAMETER RWR-FP-5001-0000-01 RWR-FP-500!


7/17/2001 7/16/2C
Semivolatiles (ug/kg)
1,r-Bip_henyl ; 61.7.
2,4,5-Trichlorophenol 5200 U
2,4-Dinitrophenol 5200 "0(
2-Methyinaphthaiene • 83.4
2 l̂itrpphe'noT " ' : ~ 1000 "if
4-Methylphenol ; 1000U
4"Nitrop"hen"oT" ' " ^ 5200 U
Acenaphthene ; 186. 26!
Acenaphthyiene 497.49
Anthracene ; 699.86
Benzaidehyde 87.69*
Benzo{a]anthracene 3359.99
Benzo(a)pyrene 3418.03
Benzo£b)fluoranthene ; 4288.61;
Benzo(g,h,i)perylene i 2871.39"
3enzo(k)fluoranthene 3863.54
bis£2-Ethylhexyl)phthalate 1900J.
Butyjbenzylphthalate 540 J
Carbazole 420 J:
Chrysene 4488.51
Dibenzo(a,h]anthracene 728.5*
Dibenzofuran : 160.55
Di-n-Butylphthalate 150J
Di-n-octylpjithalate ' 1000 UJ
Fluoranthene 7731 .24
Fluorene ; 256.25
lndeno(1,2,3-cd)pyrene i 3092.9
Naphthalene : " 123724:
°entachlorophenol 5200 U
Phenanthrene 3485.83
Phenol 1000U
Pyrene 6313.86
Pesticides (ug/kg)
4,4^-DDD 15.17
4,4'-DDE "20.61
4',4'-Dbt ' 6.59
Aldrin 2.1 5 U
alpha-BHC 2.15U
alpha-Chlordane 35.92
beta-BHC 2.1 5 U
delta-BHC 2.1 5 U
Dieldrin 9.41!


!-0000-01 RWR-FP-5003-0000-01 RWR-FP-5004-0000-01
01 7/17/2001 7/19/2001


58.57: 26.02; 36.9
3300 U 3000 U, 3200 L


R: 3000 U 3200 UJ
170.22 J 72.82; 101.96


640 U 580 U- 630 L
640 U 580 0; 630 U


3300 U 3000 U 3200 U
563.84 J 195.04; 216.23
21'0.65~J " 196.H " 365779'


982.95 480.2; 666.64
112.08- 60.52' 172.29


3311.39 2292.65 34io!86
3204.84 2291.23 3394.61
3263.74 2315.49 3940.44
2183.89 1676; 2612.84
3098.9 2283.94; 3559.19


1600' " " 800 J, 1700


370 J 120Ji 580 J
860 J 830 J. 590 J


3844^5 2747!66: 4298.55
590.75 J 435.44' 704.69


399.25 163.56 195.84
74 J 61 J: 170 J
83 J 580 UJ: 630 UJ


7686.74 J 5227.48, 7547.84
658.99 J 262.7 316.66
2384.11 1768.19' 2830.24
302!i8J 103.75 15165
3300 U 3000 U, 3200 L


5301.36 3072.07 3962.44
640 U 580 U. 630 U


6210.02 4335.06 6372.72


4.64 J 6.33 6.78 J
5.19 J 7.65 19.96.
2.69 J 6.6' 18.27.
1.39 U 1.24 U 1.55U
1.39 U 1.24 U 1.55U
16JJ ' " ""7781; 10.76.
1.39 U 1.24 U 1.55 L
1.39U 1.24U 1.55L


4.3 J 4.24? 7.1 9 o
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Table A-2


Analytical Data for Floodplain Soil In Background Area (Greystone Mill Pond Area)


Addendum To Baseline Human Health Risk Assessment: Oxbow Area
Centredale Manor Restoration Project Superfund Site


North Providence, Rhode Island


PARAMETER RWR-FP-5001 -0000-01 RWR-FP-500
7/17/2001 7/16/2


Endosulfanl 2.1 5 U
Endosulfan II ; 2.15 U
Endosulfan Sulfate 2.1 5 U
Endrin ; 2.1 5 U
Endrin AidejTyde 2.15 U
Endrin Ketone 2.1 5 U
gamma-BHC 2.15 U
gamma-Chlordane i 2. 1 5 U
Heptacriior 1 2.15 "u
Heptachlor Epoxide '• 2.15 U
Methoxychlor 2.1 5 U
Technical Chlordane : 735.38
Toxaphene 53.85 U
Aroclors (ug/kg) :
Aroclor-1016 26.93 U
Aroclor-1221 . 26.93 U
Aroieidr-1232" ] 26.93 U
Aroclor-1242 . 26.93 U
Aroclor-1248 ; 26.93 U
Aroclor-1254 ; 838.72
Arbcior-i 260 i 26793 U
Aroclor-1268 ! 83.6
Aroclor, Total i 922.32""
Inorganics and Metals (mg/kg) -
Aluminum ' i 21793 J
Antimony ; 0.521 3
Arsenic 5.5S
Barium 239
Beryllium : 4.46
Cadmium 3.46
Chromium 291!


Cobalt ; 9.57:
Cojper : 324"
Iron 24538:
Lead 591
Manganese 51 1|
Mercury ' o!81l';


Mercury ̂ mejhyijf - 6.000326 4_
\4ol_y_bdenum : 34.8 j
Nickel . 387;
Selenium [ 6.862 j,
Silver • 3.3
Thallium • 0.566


2-0000-01 RWR-FP-5003-0000-01 RWR-FP-5004-0000-01
001 7/17/2001 7/19/2001


1.39UJ 1.24U 1.55U
1.39U 1.24U 1.551
4.09 J 8.15: 12.69 J
i739"U." 1'^24'U " 1.55 U
T.39" a 1 "24 "ijf 1 . 55 U
1.39U 1.24U 1.551,
1.39 U 1.24 U, 1.551


1.39UJ 1.24'Q! 1.55L
rS9 U 1.24 U 1.55 U


"""iTSQU '-\'.24\J " 0.74.
1.39U 1.24U. 1.55U
347723 278.2 361.99^
34.7 U 31.03U 38.77 L


17.35U' 15.51 U 19.38L
17.35U 15.51 U, 19.38U
1773"5 'U 15.51U! 19^38 U
17.3"5U 15.51 LL 19.38L
17.35U 15.51 U 19.38L
J2d7.34; 394.64J 639723 ,


1 7735 U 1 5751 "14 1 9738' U
43.56 68.85: 139.53.
250.9: 463.49 778.76 .


12231 J 10971' j( 186007
6.462 j 6.532 4_ 0.982 .


6.34 6.74; 1'2.2
2"82! 181] 222


2748 1.V 3.47
1.06' 0.711! 1.28
171 2141 246


12.5 10.1; 20.3


109^ 132|" ' ""255
259601 21383; 37162


319: 31 6j 574
2286 439, 4126
67381 67423 : 0 .712


0.000762 J 0.000535 J 0.000348 .
37 J 87.7 J 56.6 ,
27.4 25.5; 39


6761 i""U 07687 J 0.963".
1.38 i.23'f 2.31


0.345 0.346 0.585
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Table A-2
Analaytical Data for Floodplain Soil In Background Area (Greystone Mill Pond Area)


Addendum To Baseline Human Health Risk Assessment: Oxbow Area
Centredale Manor Restoration Project Super-fund Site


North Providence, Rhode Island


PARAMETER RWR-FP-5001-0000-01 RWR-FP-500
7/17/2001 7/16/2


Vanadium 90.7
Zinc i 497:


Dioxlns, Furans, HCX (ug/kg)
HCX 0.08577 J
tcx R'
2,3,7,8-TCDD 6.0567;
1,2,3,7,8-PeCDD 0.00672 J
1,2,3,4,7,8-HxCDD 0.01131 J
l72.3.6,7,8-HxCDD 0.04643
1,2,3.7.8.9-HxCDD 0.031;
1,2,3.4,6,7,8-HpCDD : 0.87788
OCDD 5.93093
2,3,7,8-fCDF 0. 11028 J
1,2,3,7,8-PeCDF 0.00521 J
2,3,4,7,8-PeCDF 0.011 71 J
1, 2,3,4 J,8-HxCDF" • 0^63109
1,2,3.6,7,8-HxCDF 0.02362
£3~476,7,8-HxCDF 6""6l554J
1,2,3,7,8,9-HxCDF 0.00107 J
T^sXej^'-HpCDF ; "6.302?
1^3,4J,8,9-HpCbF \ 0.01501 J
OCDF : 0.47782
Toxicity Equivalency - Mammals : !
PCB Congeners (ug/kg) i I
2-Monochlorobiphenyi (1) '' '
4-Chlorpbiphenyl (3) j '
2,2'-bichlorobiphenyl (4)
2,3-Dichlorobiphenyl (5) : ;
2,31-bichiorobiphenyi {6) i !


2,4-Dichlorobiphenyl (7) : ;
2,41-bichlorobiphenyi (8)
2,5:Dichlorobiphenyl (9)
2,6-bichiorobiphenyl (10) ; •
3T4-"bichlorobieheny]|l2) " i " " "" '• ""'"
2,2',3'-Trichlorobiphenyl (16)
2,2',4-Trichforobiphenyi (17)
2,2\5-frJ'cKlbrb¥igh'ehyl'(18) ' '.
2,2',6-Trichlorobiphenyl (19)
2,3,3'-Trichlorobiphenyl (20) :
2,3,4'-frichiorobiphenyr(22) : :


2 ,3 ,6-f richibrobiphenyr(24J
2,3',4-Trichlorobiphenyl (25) •
2,3',5-Trichiorobiphenyl (26) !


2-0000-01 RWR-FP-5003-0000-01 RWR-FP-5004-0000-01
001 7/17/2001 7/19/2001


53.6 81 .7 103
248 158; 249


: |


0.1 1 704" j 0.1 5346 J 0.41706.
R: R! R


6.00352 Of 0.00457 U^ 6.018421
0.00309 J 0.00266 J. 0.00805 .
0.0055 J 0.00424 J, 0.01228.
0.02198 0.01811 0.04586.
0.0153 6.01394^ 6.63504.


0.38319 0.27936 1.02763
2.40931 2.19127; 8.33815


0.01029 J 0.01225 J o!04657 .
"0"66'294 J 0.00418 Jf 0^00794 .
0.00663 J 0.00758 J, 0.02446 U


b"6l92 6.02044' 6"6'5059 .
"6!6l297J" 0.01357 0.03295.
0.6i627J 0.66968 J 0.02481.
0.00061 J 0.00041 J. 0.00353 L
"6.14191 "" 6" 14823' 0.48157
0.60693 J 6!0073J' 0.02157 J
0.13373 J 0.21667 1.25355


"~" " ("" " • "


6.06167 j i
0.09923 J i
0.80503 J ;
0.09878 J 1
'OJ3743"j i
6.T1977J 1
3.58234 J i


0.24 J i
6.03945 J ^
6.24342 j '
2.31589 J ;
2. 41 576 j '
2.18236 J " •
0.581 27 J '
8.9981 5 J ;
3"."253"8"5"j" " " " " ,"
6.44674" J I
6.4321 9 J :
1. 09534 J
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Table A-2


Analaytical Data for Floodplain Soil in Background Area (Greystone Mill Pond Area)


Addendum To Baseline Human Health Risk Assessment: Oxbow Area
Centredale Manor Restoration Project Superfund Site


North Providence, Rhode Island


PARAMETER RWR-FP-5001-0000-01
7/17/2001


RWR-FP-5002-0000-01
7/16/2001


RWR-FP-5003-0000-01
7/17/2001


RWR-FP-5004-0000-01
7/19/2001


_
'" " _'"~0.79627j
""" " 3.296775 j
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Table A-2
Analaytical Data for Floodplaln Soil In Background Area (Greystone Mill Pond Area)


Addendum To Baseline Human Health Risk Assessment: Oxbow Area
Centredale Manor Restoration Project Superfund Site


North Providence, Rhode Island


PARAMETER RWR-FP-5001-0000-01
7/17/2001


RWR-FP-5002-0000-01
7/16/2001


RWR-FP-5003-OOOO-l
7/17/2001


RWR-FP-5004-0000-01
7/19/2001
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Table A-2


Analaytical Data for Floodplaln Soil In Background Area (Greystone Mill Pond Area)


Addendum To Baseline Human Health Risk Assessment: Oxbow Area
Centredale Manor Restoration Project Superfund Site


North Providence, Rhode Island


PARAMETER


Toxicity Equivalency (PCB) - Mammals


RWR-FP-5001-0000-01 1 RWR-FP-5002-0000-01
7/17/2001 I 7/16/2001


• 0.0000379


RWR-FP-5003-0000-01
7/17/2001


RWR-FP-5004-0000-01
7/19/2001


J - value Is estimated
U - not detected, value is the detection limit
R - rejected


mg - milligrams
kg - kilograms
ug - micrograms
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Table B-1
WHO TEFs for Human Health Risk Assessment


Addendum To Baseline Human Health Risk Assessment: Oxbow Area
Centredale Manor Restoration Project Super-fund Site


North Providence, Rhode Island


Congener


Dibenzo-p-dioxins
2,3,7,8-TCDD
1,2,3,7,8-PnCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD
Dibenzofurans
2,3,7,8-TCDF
1,2,3,7,8-PnCDF
2,3,4,7,8-PnCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
Non-ortho PCBs
PCB77
PCB81
PCB 126
PCB 169
Mono-ortho PCBs
PCB 105
PCB 114
PCB 118
PCB 123
PCB 156
PCB 157
PCB 167
PCB 189
Hexachloroxanthene (USEPA, 2002)
HCX


TEF Value


1
1


0.1
0.1
0.1


0.01
0.0001


0.1
0.05
0.5
0.1
0.1
0.1
0.1
0.01
0.01


0.0001


0.0001
0.0001


0.1
0.01


0.0001
0.0005
0.0001
0.0001
0.0005
0.0005
0.00001
0.0001


0.0002
Notes:
1 TEFs are based on the conclusions of the World Health Organization meeting in Stockholm, Sweden,


June 15-18 1997 (Van den Berg et at., 1998).


Van den Berg, M., Bimbaum, L, Bosveld, B.T.C., Brunstrom, B., Cook, P., Feeley, M., Giesy, J.P., Hanberg, A.,


Hasegawa, R., Kennedy, S.W., Kubiak, T., Larsen, J.C.. van Leeuwen, FXR., Liem, A.K.D.,Nolt, C., Peterson,


R.E., Poellinger, L, Safe, S., Schrenk, D., Tillitt.D., Tysklind, M., Younes, M., Waem, F.,Zacharewski, 1998.


T. Toxic Equivalency Factors (TEFs) for PCBs, PCDDs, PCOFs for humans and wildlife. Environmental


Health Perspective, 106 (12), 775-792.


USEPA, 2002. Personal communication with Chau Vu, USEPA Region I re: TEF for HCX, May 22.
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Centredale Manor Restoration Project Superfund Site - Oxbow Area
Addendum to Interim Final BERA August 2006


EXECUTIVE SUMMARY


This Addendum presents an assessment of ecological risks for the Oxbow Area at the Centredale
Manor Restoration Project Superfund Site ("Centredale Site"), located in North Providence,
Rhode Island. The Oxbow Area is a forested wetland area located to the west of the
Woonasquatucket River immediately downstream of the Allendale Dam. A site location map is
provided as Figure ES-1. This Addendum supplements the Baseline Ecological Risk Assessment
(BERA) that was previously performed at the Centredale Site (MACTEC, 2004).


This Addendum has been conducted in accordance with the United States Environmental
Protection Agency (USEPA) Ecological Risk Assessment Guidance for Superfund, Process
Document for Designing and Conducting Ecological Risk Assessments (ERAGs; USEPA, 1997),
as well as USEPA Region I risk assessment guidance contained in Risk Updates (USEPA, 1996;
1999). USEPA (1997) established an eight-step process for assessing ecological risk. The first
two steps comprise the Screening Level Ecological Risk Assessment (SLERA), which is
conducted to determine whether a site poses no or negligible risk, and if not, which contaminants
and exposure pathways may require further evaluation. Components of a BERA are the subject
of steps three through seven.


A BERA that evaluated ecological risks to receptors exposed to aquatic and associated floodplain
habitat has previously been conducted at the Centredale Site (MACTEC, 2004). The BERA
evaluated four separate exposure areas within the river proper including the Allendale Pond
reach, the Lyman Mill Pond reach, the Manton Pond reach, and the former Dyerville Pond reach


s—* (Figure ES-1); these four areas were designated as APB, LPX, MAP, and DYR, respectively.
l^ The BERA evaluated the following assessment endpoints:


1. Protection and maintenance (i.e., survival, growth, and reproduction) of aquatic and
floodplain invertebrate communities which are a forage base for fish and wildlife.


2. Protection and maintenance of demersal, omnivorous fish populations as a forage base or
sport fishery.


3. Protection and maintenance of pelagic, piscivorous, or semi-piscivorous fish populations
as a forage base or sport fishery.


4. Protection and maintenance of piscivorous mammal and bird populations.


5. Protection and maintenance of insectivorous mammal and bird populations.


6. Protection and maintenance of omnivorous mammal and bird populations.


Three of these assessment endpoints (i.e., Assessment Endpoints # 1, 5, and 6) included
evaluation of ecological receptors that utilize floodplain habitat and may be exposed to
contamination within the study area. The BERA evaluated floodplain exposures in the Allendale
Pond and Lyman Mill Pond reaches and also quantified ecological risks in similar habitat within
the upgradient background area associated with Greystone Mill Pond (which was referred to as
"GMP"). Although the BERA evaluated floodplain habitat associated with Lyman Mill Pond, the
possibility that flood stage conditions could periodically result in river water overtopping the
western bank of the Woonasquatucket River below the Allendale Pond was not fully appreciated
until after the BERA had been developed. Consequently, ecological exposures within the Oxbow


^ Area were not identified in the Conceptual Site Model (CSM) and ecological (and human health)
f risks in this area were not evaluated as part of that investigation.
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Available information indicates that flooding of the Woonasquatucket River may have deposited
site-related contaminants in and on the surficial soils and sediment in the Oxbow Area. Various
ecological receptors including wildlife, amphibians, invertebrates, and plants that reside or forage
in this relatively undisturbed habitat could be exposed to contaminants as a result of these
activities. Floodplain soil sampling and analysis previously performed at the Centredale Site for
the BERA had detected elevated (i.e., above typical background conditions) levels of dioxin
(particularly 2,3,7,8-tetrachlorodibenzo-p-dioxin; TCDD), some pesticides, polychlorinated
biphenyls (PCBs) (primarily Aroclor 1254), and selected inorganic analytes (Battelle, 2004a).


This Addendum compared maximum analytical concentrations to conservative screening
benchmarks to confirm that the contaminants of potential ecological concern (COPECs) for the
Oxbow Area are comparable to those selected in the BERA, and identified complete exposure
pathways, and receptors of concern. To the extent feasible, elements of the BERA process (i.e.,
Steps 3 through 7) developed to evaluate ecological risks in other floodplain habitats at the
Centredale Site, were also incorporated into this Addendum for the Oxbow Area. This refined
analysis was conducted to provide a more realistic assessment of the likelihood and magnitude of
potential risk to wildlife receptors and soil invertebrate receptors. Although additional biological
data were not collected to support the Oxbow Area assessment, previous site-specific data
(including earthworm tissue uptake and soil invertebrate community studies) were used where
applicable. This additional level of analysis was conducted to provide a better understanding of
how potential ecological risks in the Oxbow Area compare to other exposure areas at the
Centredale Site so that site-wide decision-making can be facilitated.


In accordance with USEPA guidance, this Addendum, which comprises the first two steps of the
ERAGs SLERA approach, includes four components: problem formulation, exposure assessment,
effects assessment, and risk characterization. Each of these components is described below.


PROBLEM FORMULATION


The problem formulation establishes the goals, breadth, and major issues for consideration and
includes a description of the environmental setting and resources potentially at risk; the selection
of COPECs and their fate, transport, and ecotoxicity; the selection of receptors of concern and
species profiles; a CSM with complete exposure pathways; assessment and measurement
endpoints along with the study rationale, and risk hypotheses.


Environmental Setting


The Woonasquatucket River is designated as a Class B1 waterbody, suitable for primary and
secondary human contact, recreation, and fish and wildlife habitat. The land-use for the eastern
shore of Allendale and Lyman Mill reaches is primarily residential with some commercial and
industrial activity. Residential, commercial, and industrial properties are located approximately
200 feet or more from the western shore of Allendale and Lyman Mill. Undeveloped land
adjacent to the river includes palustrine forest, scrub-shrub, and emergent marsh. Fish and
aquatic invertebrates associated with the Woonasquatucket River are typical of a warm-water
fishery in New England; these organisms in turn support a variety of wildlife species that forage
on fish, invertebrates, or mixed diets (piscivores, insectivores/vermivores, and omnivores,
respectively).
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Conceptual Site Model (CSM)


The CSM identifies the source, media, pathway, and route of exposures evaluated, as well as the
relationship between the measurement and assessment endpoints (USEPA, 1997). It serves as a
communication tool that illustrates the major pathways by which ecological receptors might be
exposed to COPECs associated with releases from the Centredale source area. Figure ES-2
presents the ecological CSM for the Oxbow Area; a site-wide ecological CSM is presented in the
BERA (MACTEC, 2004).


Source Area. The main area of the Centredale Site, is located in North Providence, Rhode
Island, just south of Route 44 on the eastern bank of the Woonasquatucket River (Figure ES-1).
The Centredale Site source area consists of two parcels located at 2072 and 2074 Smith Street
(Lots 200 & 250) that cover approximately 9.04 acres. The remaining portions of the site consist
of reaches, man-made ponds, and wetlands associated with the Woonasquatucket River. The
river flows from north to south.


The Centredale Site was used for disposal of wastes containing hazardous substances. Between
approximately 1940 and 1970, USEPA has reason to believe that the main area of the site was the
location of a chemical manufacturing facility (which produced hexachlorophene, among other
chemicals) and an incineration-based drum recycling facility. Evidence suggests that operations
at the former chemical company and drum reconditioning facility resulted in waste disposal onto
surface soil and beneath the ground surface. Wastes have also been released directly into the
Woonasquatucket River, which runs along the western side of the area (Tetra Tech NUS Inc.,
2000a).


Currently, two high rise buildings (Centredale Manor and Brook Village, both federally-
subsidized, senior housing complexes) are located in the main area of the Centredale Site, which
is zoned for residential occupancy. In addition to the buildings, the main area is covered by
roadway, paved parking lots, and two capped source areas. The first housing complex was built
in approximately 1976. The second high rise was built in 1982. Construction records show that
hazardous substances were removed from the Centredale Site during the construction of the
second complex. Samples indicate the presence of TCDD and other contaminants in soil and
sediment in the main portion of the site and the river sediment and floodplain soils downstream.
Dioxins and furans have been detected in soils and sediments as well as in fish tissue collected in
1996 from the Woonasquatucket River. Other contaminants detected in Centredale Site media
include PCBs, volatile organic compounds (VOCs), polycyclic aromatic hydrocarbons (PAHs),
hexachloroxanthene (HCX), phthalates, and metals. Elevated VOCs have been detected in
overburden groundwater at the Centredale Site and are discharging to the adjacent reach of the
Woonasquatucket River as confirmed by vapor diffusion samplers (Church et al., 2000).


Migration of Contaminants. Downstream sediments have been impacted through the transport
and deposition of contaminants from the source area. Dioxins and furans have been detected in
sediments in Allendale Pond, Lyman Mill Pond, and areas located further downstream (Figure
ES-1). With the partial breaching of Allendale Dam in 1991, and the more recent breach in 2001,
further contaminant migration may have occurred.


Contaminants that were discharged from the source area entered the Woonasquatucket River and
were transported downstream either dissolved in the water column or adsorbed to resuspended
sediments. Overland flow during flooding events resulted in contamination of lateral floodplain
habitats associated with the river. Over time, contaminants preferentially accumulated in low
energy sediment and floodplain soils, which are characterized by higher organic carbon content.


ES-3 Battelle
'fne Business of Innovation







Centredale Manor Restoration Project Superfund Site - Oxbow Area
Addendum to Interim Final BERA August 2006


Compounds with a propensity to bioaccumulate were taken up by plants, invertebrates, and fish
and were transferred through aquatic food webs. Wildlife species that consume these lower
trophic level organisms could also be exposed to site-related contaminants. Contaminants that
were deposited in floodplain soils could also enter the terrestrial food web by a similar process.


Potential Ecological Receptors. Potential ecological receptor species considered in this
Addendum include floodplain invertebrates, amphibians, birds, and terrestrial mammals that may
utilize the Oxbow Area habitat. Soil invertebrates and wildlife that prey on these species may be
exposed to contaminants in floodplain soil directly or by ingesting contaminated prey. Consistent
with the BERA, exposures by floodplain plant species were considered to be of secondary
concern and were not evaluated in this Addendum.


Ecological Exposure Pathways. Ecological receptors may be exposed to site-related
contaminants via a variety of exposure pathways. A complete exposure pathway involves a
potential for contact between a given receptor and contamination either through direct exposure
to an abiotic medium or indirectly through prey consumption. Pathways are evaluated by
considering information on contaminant fate and transport, ecosystems potentially affected, and
the magnitude and extent of contamination (USEPA, 1997).


This Addendum includes evaluation of the following exposure pathways: direct contact with
floodplain soils by invertebrate receptors; ingestion of biota by vermivorous (i.e., receptors that
include a significant percentage of earthworms in their diet) and omnivorous wildlife receptors;
and incidental ingestion of floodplain soil by wildlife receptors.


Species representing various trophic levels were selected as representative receptor species to
evaluate the assessment endpoints developed for the BERA for the Centredale Site (MACTEC,
2004) and exposures to the relevant species were also evaluated in this Addendum. The selected
species are intended to be representative of other species at the same trophic level that share
similar ecological characteristics. These groups of species are generally referred to as guilds. By
evaluating a representative member of a guild and by accounting for the predominant guilds, the
uncertainty associated with missing an important species group or pathway is reduced. In
addition to the general category of floodplain soil invertebrates, the following terrestrial wildlife
receptors of concern were evaluated in this Addendum:


• Vermivorous Birds - American woodcock
• Vermivorous Mammals - Short-tailed shrew
• Omnivorous Mammals - Raccoon


Summary of Data


This Addendum is based on data collected from a single investigation at the Centredale Site
conducted to support the Remedial Investigation report (Battelle, 2004a). Data were collected
from seven locations within the Oxbow Area floodplain, including three from the abandoned river
channel. Sampling and analysis within the Oxbow Area detected elevated (i.e., above typical
background conditions) levels of dioxin (particularly 2,3,7,8-tetrachlorodibenzo-p-dioxin;
TCDD), some pesticides, PCBs (primarily Aroclor 1254), and selected inorganic analytes
(Battelle, 2004a), which is consistent with the findings from other areas within the Centredale
Site, as described in the BERA.
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Contaminants of Potential Ecological Concern (COPEC) Selection


Contaminants of potential ecological concern (COPECs) were identified based on a comparison
of maximum detected concentrations floodplain soil samples to risk-based screening
concentrations. Although no biological tissue samples were collected specifically to support this
Addendum, earthworm tissue concentrations of the floodplain soil COPECs were estimated using
site-derived biota-soil accumulation factors (BSAFs) that were developed as part the BERA
(MACTEC, 2004). COPECs selected for the environmental media evaluated in this Addendum
include the following:


• Floodplain soil: inorganic compounds, pesticides, PCBs (Aroclors), and dioxins and
furans.


• Earthworm tissue: inorganic compounds, pesticides, PCBs (Aroclors), and dioxins and
furans.


Consistent with the revised CSM, which provides a linkage among the historical source area and
contaminated upgradient Woonasquatucket River sediments, and Oxbow Area floodplain soils,
the Oxbow Area COPECs are comparable to those identified in the BERA (MACTEC, 2004).


Ecotoxicology of Selected COPECs


The BERA for the Centredale Site (MACTEC, 2004) summarized the available toxicological
literature for all classes of compounds identified as COPECs for each receptor category evaluated
in this Addendum (i.e., invertebrates, birds, and mammals). Consistent with the BERA, a Toxic
Equivalency (TEQ) approach (Van den Berg et al., 1998) was employed in this Addendum to
overcome the difficulty in assessing the overall toxicity of dioxin mixtures. Specific Toxicity
Equivalency Factors (TEFs) have been developed for human/mammals, birds, and fish. A TEF is
a congener-specific weighting term used to express the concentration of a dioxin or furan
congener in terms of a lexicologically equivalent concentration of 2,3,7,8-TCDD (considered to
be the most toxic congener). TEFs for dioxin and furan congeners range from 0.0001 (e.g.,
octachlorodibenzodioxin [OCDD]) to 1 (e.g., 2,3,7,8-TCDD) (Van den Berg, et al., 1998). A
Toxic Equivalent TEQ concentration was derived by summing the products of the individual
congener concentrations and their corresponding TEFs for a given environmental sample. The
TEQ values presented in the Addendum are reported as the sum of dioxin and furan congeners.


Analytical data for PCB congeners in floodplain soil are not available and toxic equivalencies
were not calculated for this class of compounds. Instead, PCBs were evaluated as Aroclors. In
addition, floodplain soil samples were not analyzed for HCX, as was done for the BERA;
however this site-related compound has a chemical structure and potential mode of action that is
similar to dioxin and furan compounds, which were evaluated. The BERA concluded that HCX
and PCB congeners contributed far less than 2,3,7,8-TCDD to the overall risks posed to
ecological receptors at the Centredale Site.


Assessment and Measurement Endpoints


The assessment endpoints evaluated in this Addendum consist of the following:


1. Protection and maintenance (i.e., survival, growth, reproduction) of floodplain
invertebrate communities which serve as a forage base for wildlife.


2. Protection and maintenance of vermivorous mammal and bird populations.


3. Protection and maintenance of omnivorous mammal populations.
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Risk questions and measurement endpoints were identified for each of these six assessment
endpoints:


Assessment Endpoint 1: Protection and maintenance (i.e., survival, growth, reproduction) of
floodplain invertebrate communities (as represented by the earthworm), which are a forage base
for wildlife.


The following risk questions were established for this assessment endpoint:


• Do measured concentrations of COPECs in floodplain soil exceed appropriate guidelines
for the protection of floodplain soil invertebrate populations?


• Do measured and modeled concentrations of COPECs in the tissues of floodplain soil
invertebrates (such as earthworms) exceed benchmarks for residue effects on survival,
growth, or reproduction?


• Do the available floodplain soil invertebrate data indicate presence/absence of ecological
integrity?


The following measurement endpoints were selected to evaluate risk to this endpoint receptor
group:


• Comparison of floodplain soil COPEC concentrations to benchmarks/guidelines.


• Comparison of estimated COPEC concentrations in floodplain soil invertebrates to CBRs.


• Site-specific study of floodplain soil invertebrate community structure/function.


Assessment Endpoint 2: Protection and maintenance of vermivorous mammal and bird
populations (as represented by the short-tailed shrew and American woodcock, respectively).


The following risk questions were established for this assessment endpoint:


• Do ingestion doses of COPECs in vermivorous wildlife exceed toxicity reference values
(TRVs) or TEQs for adverse effects on survival, growth, or reproduction?


• Do residues of COPECs in eggs and/or tissues of vermivorous wildlife exceed
benchmarks for adverse effects on survival, growth, reproduction, or embryo
development?


The following measurement endpoints were selected to evaluate risk to this endpoint receptor
group:


• Comparison of estimated ingestion doses in vermivorous wildlife with TRVs and toxic
equivalencies.


• Comparison of estimated vermivorous wildlife tissue and egg residues with site-specific
CBR data.


Assessment Endpoint 3: Protection and maintenance of omnivorous mammal populations (as
represented by the raccoon).


The following risk questions were established for this assessment endpoint:
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• Do ingestion doses of COPECs in omnivorous wildlife exceed TRVs or TEQs for
adverse effects on survival, growth, or reproduction?


The following measurement endpoints were selected to evaluate risk to this endpoint receptor
group:


• Comparison of estimated ingestion doses in omnivorous wildlife with TRVs and TEQs.


EXPOSURE ASSESSMENT


The primary objectives of the exposure assessment for this Addendum are to characterize the
relevant exposure area, exposure pathways, and receptors and to determine a relevant exposure
estimate. A single exposure area was evaluated in this Addendum; the BERA conducted for the
site-wide assessment evaluated four additional exposure areas (including Allendale Pond, Lyman
Mill Pond, Manton Pond, and the former Dyerville Pond), along with an upstream background
area (Greystone Mill Pond), and a reference area (Assapumpset Pond and Brook). The BERA
exposure areas are referenced in this Addendum as necessary to place the ecological findings in
the general spatial context of the CSM and, to the extent possible, to provide an integrated risk
analysis.


Exposure Point Concentrations


The maximum concentration of each analytical parameter detected in floodplain soil samples was
selected as the exposure estimate for this Addendum. In addition, exposures were evaluated
using the arithmetic average concentrations, which were also identified as exposure point
concentrations (EPCs) in the BERA. EPCs were also developed for earthworm tissue using site-
derived BSAFs as described below.


Identification of Exposure Models and Parameters


Chemical-specific intakes were calculated in a manner consistent with USEPA guidance for risk
assessment. The following equations were used to estimate COPEC concentrations in biological
tissue to evaluate both direct and indirect exposures:


BSAF*Csoil*%lipid
f* SOU i /T~* j * 1 \
L-earthworm = (Equation 1)


%TOC


where:


Cearthworm = chemical concentration in earthworm tissue (ug/g - ww)
BSAF = biota soil accumulation factor derived using site-specific data


(expressed as gorganic carbon - dw/g upid - WW)
Csou = maximum chemical concentration in floodplain soil (ug/g - dw)
% lipid = lipid content of earthworm (gupid/g; both ww basis)
%TOC = total organic carbon content of floodplain soil (g organic carbon/g;


both ww basis)
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r BMF*Ceanhwom*%lipidavuan e,g
L-avian _ egg — (Equation 2)


%lipideanhwom


where:
Cmian_egg = estimated chemical concentration in avian egg tissue (mg/kg -


ww)
BMF = literature-based biota magnification factor (expressed as


Kgearthworm lipid/Kgavian_egg lipid./


Cearthworm = estimated chemical concentration in earthworm prey (mg/kg
ww)


% lipidavian_egg = lipid content of avian egg tissue (ww basis)
% Hpideanhworm = lipid content of earthworm tissue (ww basis)


A similar transfer factor was used to estimate small mammal tissue concentrations based on
dietary exposure to contaminated earthworms. Biomagnification factors (BMFs) for vermivorous
wildlife (e.g., American woodcock and short-tailed shrew) were estimated using transfer factors
obtained from the literature that were derived for gull egg tissue (based on adult consumption of
fish; Braune and Norstrom, 1989) and otter liver (based on consumption offish; Leonards et al.,
1997).


Estimated Daily Intakes (EDIs) of COPECs were calculated as the measure of exposure for each
selected wildlife receptor. The EDIs are expressed as milligrams of contaminant per kilogram
bodyweight ingested on a daily basis (mg/kg-day). The following dose model was used to
estimate daily exposure of contaminants to wildlife receptors:


EDI = f[(Csoa x lRsml)+ (Cfood x IRfood)] x SUF }/BW (Equation 3)


where:
EDI = daily dose resulting from ingestion of soil and food (mg/kg - day)
Csoii = concentration of COPEC in surface soil (mg/kg; dw basis)
IRsoi; = estimate of receptor's daily ingestion rate of surface soil (kg/day)
Cf0od = concentration of COPEC in food tissue (mg/kg; ww basis)
IR/oorf = estimate of daily ingestion rate of food tissue (kg/day)
SUF = site use factor (unitless)
BW = body weight (kg)


EFFECTS ASSESSMENT


The purpose of the effects assessment is to characterize the relationship between the
concentration or dose of COPEC administered or received and the incidence of adverse effects in
the ecological endpoint receptor at the appropriate level of ecological organization (i.e., usually
population- or community-level). The following types of information were used in this
Addendum:


• TRVs that relate a threshold concentration or ingested dose to an adverse and relevant
biological response. TRVs were established for floodplain soil and biological tissue
(including invertebrates, birds, and mammals);


• Floodplain macroinvertebrate community study; and,


• Multiple year amphibian call survey.
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It is important to note that the second and third information types are site-specific measures of
effects derived specifically for the BERA but which are also relevant to the evaluation of the
Oxbow Area.


SUMMARY OF UNCERTAINTIES


Table ES-1 presents a summary of the major uncertainties identified in the Addendum.
Uncertainties that likely resulted in risk estimates being under-estimated include:


• Lack of evaluation of floodplain plant exposures;


• Lack of evaluation of seasonal aquatic exposures (e.g., aquatic macroinvertebrates,
amphibians);


• Lack of analytical floodplain soil data for certain chemical groups evaluated in the
BERA, including HCX, coplanar PCBs, and PAHS; and,


• Lack of toxicity benchmark values and uptake factors for some COPECs.


Uncertainties that may have resulted in the risk estimates being over-estimated include:


• Assumption that complete exposure pathways and suitable habitat for vermivorous
wildlife exist;


• Potential sampling bias to more depositional locations within the area;


• General bias in selecting conservative exposure parameters (including organic carbon
content) and effect measures; and,


• Unclear functional relationship between the measurement and assessment endpoints.


Overall, it is believed that the conclusions are conservative in nature and that the derived risk
estimates could be less than presented.


SUMMARY OF MAJOR FINDINGS


Table ES-2 summarizes the results of this Addendum for each of the assessment endpoints. A
summary of the findings include the following:


• Based on a comparison of maximum and average floodplain soil concentrations to
screening benchmarks, the soil invertebrate community occurring within the Oxbow Area
may be at substantial risk of harm (i.e., Hazard Index [280] greatly exceeds one) due to
exposure to pesticides (including dieldrin, lindane, 4,4-DDE, and 4,4'-DDD) and zinc in
floodplain soil. However, other measures used to assess this endpoint do not support the
conclusion that there is substantial risk of harm to the soil invertebrate community. For
instance, the hazard quotients (HQs) for estimated earthworm tissue concentrations
indicate less potential for risk (NOAEL HQ of 32 and a LOAEL HQ of 120).
Furthermore, an evaluation of the soil invertebrate community study conducted to support
the BERA suggests that the invertebrate fauna is comparable to other exposure areas at
the Centredale Site and is not distinguishable from the upriver background area.


• Vermivorous mammal and bird populations that occur within the Oxbow Area appear to
be at substantial risk of harm due to direct exposure to site-related contaminants in
floodplain soil and prey items. 2,3,7,8-TCDD is the most substantial contributor to the
estimated risks to vermivorous receptors. In addition, based on modeled tissue
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concentrations, consumption of contaminated earthworm prey may result in elevated
tissue residues in these receptors, potentially resulting in adverse reproductive effects
(i.e., bioaccumulation hazard).


• Dietary exposures and modeled tissue burdens in avian eggs and mammal liver tissue
pose a substantial risk of harm to vermivorous wildlife species.


• Omnivorous mammal populations that forage within the study area are not at substantial
risk of harm due to exposure to site-related contaminants in floodplain soil and terrestrial
prey items.


NEXT STEPS


The Remedial Investigation (RI) for the Centredale Site (Battelle, 2005) has recently been
completed and the Feasibility Study (FS) will soon be completed. The RI determined and
summarized the sources, nature, and extent of contamination at the Centredale Site; characterized
the fate and transport of contaminants; and evaluated potential human health and ecological risks
resulting from exposure to site-related contaminants. The FS will evaluate risk management
strategies and alternatives for remediating contamination that is found to pose an unacceptable
risk to human health or the environment. The FS will also evaluate the long-term effectiveness of
the short-term removal actions and determine whether additional action is required to affect a
permanent remedy.


In support of the FS, preliminary remediation goals (PRGs) will be estimated for COPECs by a
two-step process. In the first step, biota tissue concentrations for the most significant COPECs
will be identified for various HQs of 0.1, 1, and 10. In the second step, using the concept of
steady-state conditions between lipophilic substances in sediment and fish tissue, sediment
concentrations corresponding to the risk-based tissue concentrations will be identified.


Following an evaluation of the applicability of the existing ecological PRGs for floodplain
habitats, specific PRGs for the Oxbow Area may be discussed in further detail in a separate
document. The calculated risks for the reference area and background area will obviously be a
consideration in the derivation of PRGs and the selection of remedial objectives.


The results of the RI and FS will be used to formulate a Proposed Plan for the entire Centredale
Site, including the Oxbow Area. The Proposed Plan will recommend remedial actions that will
result in overall protection of human health and the environment, fulfill Superfund requirements,
be acceptable to stakeholders, and satisfy USEPA remedial guidelines.
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Figure ES-1. Site Locus Map.
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TABLE ES-1. SUMMARY OF UNCERTAINTIES.


Centredale Manor Restoration Project Superfund Site - Oxbow Area
North Providence, Rhode Island


Uncertainty


Potential Over-
(+) or Under-
estimation (-)


of Risk Rationale


Problem Formulation
Selection of
Receptors of
Concern


Identification
and Selection
ofCOPECs


Area
Boundary
Delineation


+


+


+


The urbanized and industrialized nature of the landscape in
the vicinity of the Oxbow Area may limit habitat suitability
for sensitive receptors such as the American woodcock
Plants were not specifically evaluated in the Addendum.
Although inorganic analytes were generally consistent with
upgradient background concentrations, reported levels in
floodplain soils could adversely affect these receptors.
The Oxbow Area was considered to provide primarily
floodplain (i.e., terrestrial) habitat for ecological receptors.
However, seasonal ponding could result in exposures to
aquatic invertebrates and amphibians. These exposures
were not evaluated because surface water data are not
available.
The availability of soil invertebrates as a forage base for
vermivorous wildlife was assumed but not verified.
Depositional regions of the Oxbow Area may contain
saturated hydric soils for sufficient periods of time to
exclude or reduce the numbers of soil invertebrates. In
these areas, the bioaccumulation hazard to vermivorous
wildlife would be eliminated.
HCX, PAHs, and coplanar PCBs were not included in the
analytical parameters for soil samples collected at the
Oxbow Area. Although this may result in exposures (and
hazards) being under-estimated, the potential risks are
anticipated to be considerably lower than those identified in
the Addendum.
The analytical chemistry results for the sample from
location LPX-SD-4404 are distinctive and may not be
within the normal flooding zone (and therefore not
historically impacted by the site source area).


Exposure Assessment
Exposure
Parameters


+/- Uncertainty is inherent in the use of literature-derived
exposure parameters because they were not empirically
measured at the site. The general use of conservative values
likely resulted in wildlife hazards being over-estimated.
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TABLE ES-1. SUMMARY OF UNCERTAINTIES, (continued)


Centredale Manor Restoration Project Superfund Site - Oxbow Area
North Providence, Rhode Island


Uncertainty
Exposure
Concentrations


Contaminant
Distribution with
Soil Depth
Bioaccumulation
Factors


Potential
Over- (+) or


Under-
estimation (-)


of Risk
+


+/-


Rationale
Earthworm tissue concentrations were estimated using BSAFs
that were normalized based on the minimum organic carbon
concentration detected in the 2004 Oxbow Area floodplain soils.
Floodplain soil carbon content is variable (8 - >30%); the
average (of three soil samples) was almost 2.5 times the
minimum value and use of the average TOC would have resulted
in estimated earthworm tissue concentrations being reduced by
this same factor.
Floodplain soil samples were collected from 0-6 inches in depth
only; data is lacking for other depth intervals where ecological
exposure is possible.
The lack of soil/plant uptake factors for TCDD may have
resulted in an underestimation of dietary exposures to
omnivorous wildlife (raccoon).
The lack of BMFs necessary to estimate wildlife tissue
concentrations for certain COPECs may have resulted in an
underestimation of risks.


Effects Assessment
Toxicity
Reference
Values


Dioxin, Furan,
and PCB
Congeners


+


+/-


The use of conservative application factors to derive benchmark
doses may have resulted in risks being over-estimated for some
COPECs.
Avian toxicological data for antimony and cobalt were not
available and, as a result, potential risks for these COPECs could
not be quantified.
CBRs were not available for all COPECs. In addition, the
relatively high percentage of studies reporting unbounded results
contributed significant uncertainty to the residue-based analysis.
The general methodology employed likely resulted in the
selection of conservative measures of effect.
The TEQ approach does not explicitly account for antagonistic or
synergistic interactions between congeners and may
underestimate risk to wildlife; however, because TCDD was the
primary risk driver this uncertainty is likely of little consequence.


Risk Characterization
Hazard
Quotients/
Hazard Indices


+/- Uncertainty exists regarding the interpretation of the HQ or HI
value of one as a definitive indicator of population level impacts
to wildlife. The assessment is believed to be sufficiently
conservative and the relationship between the assessment and
measurement endpoints is not direct, resulting in a gray area for
HQ or HI values in the vicinity of one.







TABLE ES-2. SUMMARY OF ECOLOGICAL RISK AT THE OXBOW AREA.


c


Receptor


Soil invertebrates
(soil screen)


Soil invertebrates
(tissue screen)


Short-tailed shrew


American
woodcock


Raccoon


Contaminant
Group


Pesticides
J.PCBS


Metals
TEQ/TCDD


Total


Pesticides
PCBs
Metals
TEQ/TCDD


Total
Pesticides
PCBs
Metals
TEQ/TCDD


Total


Pesticides
PCBs
Metals
TEQ/TCDD


Total
Pesticides
PCBs
Metals
TEQ/TCDD


Total


Hazard Index8


NOAEL LOAEL


66


212
-


278


-
-


31 122
-


32 122
-


44
69 8.2
187 19
264 29


1.4
27 2.2
13 1.3
46 " 6.1'
.
-
-


2.1
3.6


a. Hazard indices (HI) based on average COPEC concentrations at the
Oxbow Area.


- Indicates that the HI was below 1.
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ACRONYMS AND ABBREVIATIONS


AE Assessment endpoint
APB Allendale Pond
BERA Baseline Ecological Risk Assessment
BHHRA Baseline Human Health Risk Assessment
BMP Biomagnification factor
BSAF Biota-soil accumulation factor
BW Body weight
CBR Critical body residue
COPEC Contaminant of potential ecological concern
CSM Conceptual site model
dw dry weight
DYR Dyerville
EDI Estimated daily intake
EPC Exposure point concentration
ERAGs Ecological Risk Assessment Guidance for Superfund
FS Feasibility Study
GMP Greystone Mill Pond
HCX Hexachloroxanthene
HI Hazard index
HQ Hazard quotient
INCHEM International Chemical Program
IRIS Integrated Risk Information System
LC50 Lethal concentration to cause mortality to 50% of test organisms
LMX Lyman Mill Pond
LOAEL Lowest observed adverse effect level
MAP Manton Pond
mg/kg milligrams per kilogram
MS/MSD Matrix Spike/Matrix Spike Duplicate
ng/g nanograms per gram
NOAEL No observed adverse effect level
OCDD Octachlorodibenzodioxin
PAHs Polycyclic aromatic hydrocarbons
PCBs Polychlorinated biphenyls
pg/g picograms per gram
PRO Preliminary remediation goal
QC Quality control
QSAR Quantitative structure activity relationship
RI Remedial Investigation
REDEM Rhode Island Department of Environmental Management
SLERA Screening Level Ecological Risk Assessment
SRM Standard reference material
SUF Site use factor
TCDD Tetrachlorodibenzo-p-dioxin
TEF Toxic equivalency factor
TEQ Toxic equivalency
TOC Total organic carbon
TRY Toxicity reference value
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(jg/g micrograms per gram
USAGE United States Army Corps of Engineers
USEPA United States Environmental Protection Agency
USFWS United States Fish and Wildlife Service
VOC Volatile organic compound
ww wet weight


3


Batteile
Tlie Business of Innovation







Centredale Manor Restoration Project Superfund Site - Oxbow Area
Addendum to Interim Final BERA August 2006


1.0 INTRODUCTION


This Addendum consists of an assessment of potential risks to ecological receptors that may be
exposed in the Oxbow Area of the Centredale Manor Restoration Project Superfund Site
("Centredale Site") located in North Providence, Rhode Island. It is a supplement to the Baseline
Ecological Risk Assessment (BERA) for the Centredale Site and is being conducted by the U.S.
Environmental Protection Agency (USEPA) Region 1 and U.S. Army Corps of Engineers
(USAGE).


This Addendum follows work that was completed at the Centredale Site, including a BERA,
Remedial Investigation (RI), and a Baseline Human Health Risk Assessment (BHHRA). These
documents summarize existing conditions in specific areas of the Centredale Site with respect to
exposure to and effects of contaminants in surface water, sediment, groundwater, surface soil, and
biota. Additional sampling in the Oxbow Area of the Woonasquatucket River indicated elevated
concentrations of contaminants in floodplain soils. This Addendum, along with previous work at
the Centredale Site, will support risk management decisions such that remedial actions will allow
the Woonasquatucket River and associated reaches and impoundments to return to a fishable and
swimmable condition.


The approach used in this Addendum follows an established framework and guidelines for
assessing ecological risks. Specifically, the USEPA guidance for ecological risk assessment,
Ecological Risk Assessment Guidance for Superfund, Process Document for Designing and
Conducting Ecological Risk Assessments (1997), established an eight-step process for assessing


f~~*' ecological risk. The first two steps comprise the screening-level evaluation step, with the goals of
>•«••• determining if the site poses no or negligible risk and identifying which contaminants and


exposure pathways require further evaluation. Steps 3 through 7 comprise components of the
BERA; Step 8 consists of risk management activities undertaken for the site.


A BERA that evaluated ecological risks to receptors exposed to aquatic and associated floodplain
habitat at the Centredale Site has been conducted previously (MACTEC, 2004). The BERA
evaluated four separate exposure areas within the river proper including the Allendale Pond
reach, the Lyman Mill Pond reach, the Manton Pond reach, and the former Dyerville Pond reach;
these four areas were designated as APB, LPX, MAP, and DYR, respectively. The BERA
evaluated the following assessment endpoints:


1. Protection and maintenance (i.e., survival, growth, and reproduction) of aquatic and
floodplain invertebrate communities which are a forage base for fish and wildlife.


2. Protection and maintenance of demersal, omnivorous fish populations as a forage base or
sport fishery.


3. Protection and maintenance of pelagic, piscivorous, or semi-piscivorous fish populations
as a forage base or sport fishery.


4. Protection and maintenance of piscivorous mammal and bird populations.


5. Protection and maintenance of insectivorous mammal and bird populations.


6. Protection and maintenance of omnivorous mammal and bird populations.


Three of these assessment endpoints (i.e., Assessment Endpoints #1,5, and 6) included
/***• evaluation of ecological receptors that utilize floodplain habitat and may be exposed to
>^ contamination within the study area. The BERA evaluated floodplain exposures in the Allendale
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Pond and Lyman Mill Pond reaches and also quantified ecological risks in similar habitat within
the upgradient background area associated with Greystone Mill Pond (which was referred to as
"GMP"). Although, the BERA evaluated floodplain habitat associated with Lyman Mill Pond,
the possibility that flood stage conditions could periodically result in river water overtopping the
western bank of the Woonasquatucket River below the Allendale Pond was not fully appreciated
until after the BERA had been developed. Consequently, ecological exposures within the Oxbow
Area were not identified in the Conceptual Site Model (CSM) and ecological (and human health)
risks in this area were not evaluated. This Addendum is intended to address this data gap. As
applicable, elements of the BERA (including field study results, derived uptake factors, and
overall methodologies) were incorporated into this Addendum. This was done to make full use of
previous analyses as well as to expedite the overall RI/FS schedule.


This Addendum presents the problem formulation, including the CSM, ecological receptors, and
exposure pathways. The available data from the Oxbow Area is then summarized and compared
to ecological screening benchmarks to identify the contaminants of potential ecological concern
(COPECs). Each assessment endpoint is evaluated and potential risk is summarized. Finally, the
uncertainties associated with the risk assessment are discussed.
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2.0 PROBLEM FORMULATION


The problem formulation establishes the goals, scope, and major issues for consideration in the
risk assessment (USEPA, 1997; 1998). It contains specific information on the environmental
setting and resources potentially at risk, the selection of COPECs and receptors of concern, a
CSM with complete exposure pathways, and assessment and measurement endpoints.


2.1 ENVIRONMENTAL SETTING


The Woonasquatucket River flows 18 miles from North Smithfield to the Upper Narragansett
Bay, draining an area of approximately 51.9 square miles. At its confluence, the river joins with
the Moshassuck River in downtown Providence forming the Providence River. It is currently the
focus of urban revitalization efforts and was recognized as an American Heritage River in August
1998. The upper section of the river is relatively pristine and rural; however, the urban portion of
the river below the Smithfield line has been impacted by sewage and industrial waste for more
than a century. The reach of the river that includes the Centredale Manor Restoration Project Site
is classified as an "impaired water" by the State of Rhode Island under Section 303(d), with the
cause of impairment attributed to pathogens, cadmium, copper, lead, polychlorinated biphenyls
(PCBs), mercury, dioxins, low dissolved oxygen, and elevated nutrient levels (REDEM, 2001).


The specific area within the Centredale Site that this document focuses on is the Oxbow Area
floodplain. The area is approximately 27.5 acres and is characterized as a palustrine forested
wetland dominated by mature red maple (Acer rubrum) bordered to the south by fringing
palustrine emergent and scrub shrub wetland habitats. Although approximate acreage for the
palustrine forested and emergent wetland habitat types has not been measured, the Corps is
planning to perform a wetland delineation and functional assessment of the Oxbow Area, which
will provide an acreage estimate in the near future. Adrian muck is found in the southern part of
the Oxbow Area. This soil is very poorly drained and forms in depressions and drainage channels
in an outwash plain. It is generally composed of black muck at the surface and fine sand in the
subsurface. Vegetation includes yellow birch (Betula alleghaniensis), gray birch (Betula
populifolid), dogwood (Comus amomum), and black willow (Salix nigra). The palustrine
emergent wetland is dominated by jewel weed (Impatiens capensis), smart weed (Polygonum
spp.), nettle (Laporteas sp.), cattails (Typha sp.), wool grass (Scirpus cyperinus), and purple
loosestrife (Lythrwn salicarid). Photographs of the Oxbow Area that present various aspects of
this habitat are presented in Appendix A.


Wildlife observed using these areas include tree swallows (Tachycineta bicolor), killdeer
(Charadrius vociferous), Canada geese (Branta canadensis), mourning doves (Zenaida
macroura), and mink (Mustela vison). Reptiles and amphibians also observed utilizing this area
include snapping turtles (Chelydra serpentina) and green frogs (Rana damitans).


2.J.J Current and Reasonably Forseeable Uses of the Oxbow Area
The Oxbow Area is a relatively undisturbed and extensive wooded habitat that is protected from
development by both federal and state statutes. As such, it provides some unique ecological
benefits in an otherwise urbanized portion of the State. In addition, the area could provide other
natural resource values with potentially significant education and recreation opportunities.
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2.2 CONCEPTUAL SITE MODEL
The CSM identifies the source, media, pathway, and route of exposures evaluated, and shows the
relationship between the assessment and measurement endpoints (USEPA, 1997). It serves as a
communication tool that illustrates the major pathways by which ecological receptors may be
exposed to COPECs associated with releases of contaminants from the source area. Figure 3
presents a general CSM for the Oxbow Area of the Centredale Site.


Anthropogenic influences are evident in the Woonasquatucket River channel immediately below
the Allendale Dam. The river channel has been straightened at the point where water from the
former Allendale Mill entered the river immediately below the Allendale Dam (refer to Figure 3-
3 in Battelle, 2005). Dredged material from the channelization was used to build a levee covered
with cobbles from the river channel. Floodplain deposits were observed to the west of this ridge
in a forested wetland during a field reconnaissance in 2003. These deposits indicate that
overbank river flow has occurred in this area.


Historical aerial photography and field mapping revealed an abandoned channel in the forested
wetland southwest of Allendale Dam (mapped as floodplain deposits in Figure 3-3 in Battelle,
2005). Abandoned channels are segments of a channel abandoned by the river when it shortens
its course. This abandoned meander appears to be the response of the river to the man-made cut-
off where the river was straightened. The area within the meander contains fine-grained sediment
deposited as the river adjusted to its new path and the meander cut-off was filled. Analysis of
historic topographic maps and field mapping conducted during the preparation of the RI report
revealed evidence of three previous channels near this meander, reflecting channel migration
(Battelle, 2005). During flooding, overbank deposits still may be introduced into the abandoned
channel. The most recent meander loop is still in communication with the river during times of
high water (as evident in the 1995 aerial photography).


2.2.J Potential Ecological Receptors
Terrestrial invertebrates and wildlife may be exposed to COPECs in floodplain soil by direct
contact, direct ingestion, or by consuming prey items that have bioaccumulated COPECs.
Potential ecological receptors identified in the Oxbow Area include soil invertebrates,
amphibians, reptiles, birds, and mammals. Further information for each receptor is provided in
the following sections.


Soil Invertebrates. The soil invertebrate community consists of various insect, oligochate,
collembola, mite taxa, and others. These organisms play a critical role in energy and nutrient
transfer and cycling in the food web. Direct effects of COPECs on soil invertebrates can reduce
the productivity of soil and impact the populations of animals that rely on these organisms for
food. Although data for the Oxbow Area specifically are not available, a survey of the soil
invertebrates occurring at the Centredale Site in 2001 by Normandeau Associates identified an
earthworm-dominated macroinvertebrate community fauna (Normandeau Associates, 2002).
Other represented invertebrate groups include both adult and immature insect taxa including
beetles, moths, flies, and ants; as well as spiders, slugs, centipedes, millipedes, sow bugs, and
nematode worms.


Amphibians. An anuran call survey was conducted during the amphibian breeding season in
both 2001 and 2002 (USFWS, 2001; 2002). A diverse assemblage of amphibians was identified,
noting the following species within the Centredale Site: wood frog (Rana sylvatica), pickerel
frog (R. palustris), green frog (R. clamitans), bullfrog (R. catesbeiana), spring peeper (Pseudacris
crucifer), gray treefrog (Hyla versicolor), American toad (Bufo americanus), and Fowler's toad
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(B. woodhouseifowleri). Although individual calling habitats were not necessarily identified
during the survey period, the survey report suggested that the Oxbow Area was generally a
productive and diverse habitat (USFWS, 2001; 2002).


Wildlife. The Oxbow Area provides potential habitat to various terrestrial mammalian and avian
wildlife receptors. Insectivorous wildlife forage primarily on insects either captured in the air or
picked off of vegetation or out of the soil. Wildlife that forage mainly on earthworms (i.e.,
vermivores) include the American woodcock (Scolopax minor) and the short-tailed shrew
(Blarina brevicauda)', these species are described below.


The American woodcock breeds from southern Canada south to Texas and Florida, with its
winter range extending to southern New Jersey and the Ohio Valley (DeGraaf and Rudis, 1983).
In New England, the woodcock is most common in Maine. It requires moist woodlands in early
stages of succession, swamps, stream banks, or rich bottomlands that support abundant
earthworm populations. Earthworms are the dietary staple, ranging from 50 to 90% of the diet,
but some individuals also consume insect larvae. The woodcock's long bill is used to probe or
glean food from the soil. Optimal habitat conditions support one pair of birds per six acres
(DeGraaf and Rudis, 1983). The woodcock was selected as a receptor of concern to provide
consistency with the BERA; however, it should be noted that woodcock are not likely to heavily
utilize the mature red maple forested floodplain that occupies the majority of the Oxbow Area.


The short-tailed shrew occurs from Canada south to Texas and Florida, and is common in New
England (DeGraaf and Rudis, 1983). It occurs in both forested and successional habitats, but is
especially common along streams in scrub/shrub habitat characterized by loose leaf litter and high
humidity. In optimal habitat, population estimates range as high as 50 individuals per acre
(Baker, 1983). The short-tailed shrew is a voracious nocturnal and diurnal feeder consuming
plants, worms, insects, snails, and small invertebrates.


Omnivorous wildlife species feed on a variety of prey items including insects, small mammals,
birds, reptiles, and fruit. These organisms are typically opportunistic hunters and will feed on
whatever is locally or seasonally abundant. Their varied diet exposes them to contaminants that
may bioaccumulate in different prey items. The raccoon (Procyon lotor) is an omnivorous
mammal that has been identified at the Oxbow Area and is described below.


The raccoon is a common mid-sized mammal that occurs throughout most of southern Canada
and the United States. It is primarily nocturnal and is dormant during the winter. Preferred
habitat includes a variety of woods, fields, and abundant water sources (DeGraaf and Rudis,
1983). Home range size varies with habitat quality and season, but is generally around one mile.
Population densities range from 1 to 15 raccoons per acre, depending on habitat quality. The
raccoon is an omnivorous opportunistic feeder that consumes mainly invertebrates in the spring
and early summer and switches to available fruits and seeds from late summer through winter.


Rare, Threatened, and Endangered Receptors. The U.S. Fish and Wildlife Service (USFWS)
and RIDEM were contacted regarding the presence of rare, threatened, or endangered species
known to occur in the vicinity of the Centredale Site. The response from RIDEM and USFWS
(Appendix B) indicates that no rare, threatened, or endangered species are located the vicinity of
the Centredale Site.
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2.2.2 Complete Exposure Pathways
Ecological receptors may be exposed to site-related contaminants through a variety of exposure
pathways. A complete exposure pathway involves a potential for contact between a receptor and
contaminants, either through exposure to an abiotic medium (e.g., soil) or indirectly through prey
consumption. Pathways are evaluated using available information on contaminant fate and
transport, the ecosystems that are potentially affected, and the magnitude and extent of the
contamination (USEPA, 1997).


Terrestrial animals, such as soil invertebrates, birds, and mammals may be exposed to
contaminants that have migrated to the floodplain soils of the Oxbow Area. Potential exposure
pathways include food intake, surface water ingestion, incidental soil ingestion, dermal contact,
and possibly inhalation. However, due to the anticipated insignificance of the dermal and
inhalation exposure routes (as compared to the other exposure routes), as well as substantial
uncertainties associated with estimating ecological exposures for these pathways, they were not
evaluated in this Addendum.


2.3 SUMMARY OF DATA


Seven floodplain surficial soil samples (0-0.5 ft) were collected on June 21, 2004 from the
Oxbow Area to investigate the nature and extent of site-related contamination (Figure 2). Sample
locations excluded areas of artificial fill or gravel, and targeted topographically low areas. Three
surface soil samples were collected within the abandoned channel within the Oxbow Area. Two
surface soil samples were collected north of the channel, and two were collected south of the
channel. All samples were analyzed for dioxins/furans. Samples from three of the stations were
also analyzed for polychlorinated biphenyls (PCBs) as Aroclors, pesticides/herbicides, metals,
and total organic carbon (TOC) (Table 1). Chemical analyses of soil samples were conducted
according to the Final Work Plan, Sediment Sample Collection and Analysis at the Oxbow Area,
Centredale Manor Restoration Project Superfund Site (Battelle, 2004b). As noted in the report,
soil samples from sample locations LPX-SD-4402 and LPX-SD-4407 contained less than 30%
solids. The samples were centrifuged, the overlying water decanted and the moisture content
determined again. The moisture content remained above 70% for both of these samples. The
freeze-dried counterparts to these samples were obtained from Battelle's metals laboratory and
used for PCB/pesticide analysis. Both the wet and freeze-dried samples were extracted and
analyzed for PCB/pesticides.


Analytical data for the wet and freeze-dried samples from location LPX-SD-4407 were similar,
and data from the freeze-dried sample was reported. PCB/pesticide data did not compare well,
however, for the wet and dry samples from location LPX-SD-4402. For example, the
concentration of Aroclor 1254 in the freeze-dried sample was approximately 20 times higher
compared to the Aroclor concentration in the wet sample. A field duplicate was also collected
from this location (LPX-SD-4402). PCB/pesticide data for the field duplicate was more
comparable to data for the wet sample than for the freeze-dried sample. It appeared that sample
heterogeneity was the most reasonable explanation for the differences. Therefore, the freeze-
dried data was used to ensure a conservative estimate of exposure. Further discussion regarding
this sampling event and the analyses performed are available in the Task Rl-12 Oxbow Area
Sediment Investigation, Chemistry Data Report (Battelle, 2004a). These results are comparable
to samples collected by Tetra Tech NUS (2000a) in 1999 in the vicinity of the Oxbow Area. The
analytical results for the 1999 samples were evaluated in the RI (Battelle, 2004a).
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Dioxins/Furans
I At each of the seven sampling locations, 25 dioxin/furan analytical parameters were quantified,
"""'" including 17 individual dioxin/furan congeners and eight homologue groups. In addition, Toxic


Equivalency Factors (TEFs), based on both avian and mammal, were also calculated (Table 2).
Figure 4 presents a summary of the analytical results for the dioxin and furan congener
concentrations detected in Oxbow Area floodplain surface soils. Congener concentrations range
from 0.14 picogram/gram (pg/g) to 4,270 pg/g. With one exception, 2,3,7,8-TCDD was the
congener detected with the highest concentration in these floodplain samples and this compound
is elevated above background (average Greystone - -20 pg/g [see Figure 20 of MACTEC, 2004];
range of Oxbow Area soils - 12 to 4,270 pg/g). The highest 2,3,7,8-TCDD concentration was
detected at LPX-SD-4405, which is within 75 feet of the Woonasquatucket River (Figure 2) in an
area where floodwaters appear to routinely overflow the banks of the river. Appendix A presents
a photograph (Figure f) showing the bank condition in this area. Concentrations of
octachlorodibenzodioxin (OCDD) are also relatively high compared to other congeners, with
concentrations in excess of 1,000 pg/g detected in four of the seven samples. Concentrations of
this congener appear to be consistent with floodplain soil data collected from the Greystone Mill
Pond (average Greystone -5,000 pg/g [see Figure 20 of MACTEC, 2004]; range of Oxbow Area
soils: 142 to 4,100 pg/g). For the most part, concentrations of other congeners were at or less
than 100 pg/g.


The congener pattern detected at LPX-SD-4404 is distinctive compared to the other samples in
that the maximum concentrations of 14 of the 17 analyzed congeners were detected in this sample
(Figure 4). Calculated TEQ concentrations and the relative importance of individual congeners
for the seven samples are plotted in Figure 5. The 2,3,7,8-TCDD concentration contributes less
than 5% to the TEQ in LPX-SD-4404, whereas it is the primary component of the other TEQs. In
addition, the lowest TEQ concentration is associated with LPX-SD-4404. This sample was
collected at a location at the toe of an extensive fill area and it appears to be located outside of the
100-year floodzone (Figure 2).


TEQ concentrations for Oxbow Area sampling locations are elevated relative to background
conditions; average TEQ concentration in Greystone Mill Pond floodplain soil samples was
approximately 60 pg/g (Figure 9, MACTEC, 2004) as compared those in the Oxbow Area (range
from 347 to 4,298 pg/g, see Table 2 and Figure 5). In general, the RI report determined that the
TEQ concentrations in the Oxbow Area floodplain soils were within the range measured in
sediment samples from Allendale and Lyman Mill Ponds (see Table 4-9 of Battelle, 2005) and
concluded that low-lying areas in the forested wetland have been affected by contamination from
the Centredale Site.


PCBs
Three locations were analyzed for the presence of PCBs (as Aroclors): LPX-SD-4402, LPX-SD-
4404, and LPX-SD-4407 (Figure 2). In addition to total Aroclors, only Aroclor 1254 and Aroclor
1268 were detected in Oxbow Area surface soil samples. Figure 6 presents a summary of
detected Aroclor concentrations for these samples, which range from 8 to over 3,000 ng/g
(nanograms per gram; parts per billion). Aroclor 1254 appears to dominate the total Aroclor
composition at locations LPX-SD-4402 and LPX-SD-4407; whereas Aroclor 1268 dominates at
LPX-SD-4404. Concentrations of Aroclor 1268, but not Aroclor 1254, appear to be consistent
with background conditions (average Aroclor 1268 concentrations in Greystone floodplain soils
is approximately 90 pg/g [Figure 36 of MACTEC, 2004], which is similar to the result for LPX-
SD-4404 (103 pg/g) and considerably higher than levels detected at the other two locations in the
Oxbow Area. In combination with the dioxin/furan results, this finding gives further credence to
a separate migration pathway affecting this location.
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Pesticides/Herbicides
Three locations were analyzed for pesticide compounds: LPX-SD-4402, LPX-SD-4404, and
LPX-SD-4407 (Figure 2). Detected pesticide concentrations are all less than 100 ng/g, with
maximum concentrations ranging from 0.76 ng/g (lindane) to 63.4 ng/g (dieldrin); relatively low
level 4,4'-DDT, 4,4'-DDE, and 4,4'-DDD concentrations were detected in the three samples
(Figure 6). In general, pesticide concentrations appear to be consistent with Greystone floodplain
soil results with the exception of dieldrin (LPX-SD-4402) and 4,4'-DDE and 4,4'-DDD (LPX-
SD-4407) (Figure 6 compared with Figure 36 of MACTEC, 2004).


Metals
Four locations were analyzed for inorganic analytes: LPX-SD-4401, LPX-SD-4402, LPX-SD-
4404, and LPX-SD-4407 (Figure 2). Figure 7 presents a summary of select inorganic
concentrations for these samples. With the exception of selenium (detected in three of the four
samples), all metals were detected at each location. As observed with the majority of dioxin and
furan congeners other than 2,3,7, 8-TCDD, the highest concentrations for most metals were
detected at station LPX-SD-4404 (Figure 2).


2.4 CONTAMINANTS OF POTENTIAL ECOLOGICAL CONCERN
Consistent with USEPA Region 1 policy, all analytes selected as COPECs in environmental
media (based on screening benchmark exceedances) for site exposure areas were retained to
estimate total site risks. Individual dioxin and furan congeners and homologue groups were not
specifically identified as COPECs because a toxic equivalency (TEQ) approach, based on 2,3,7,8-
TCDD, was employed in the assessment.


A total of 15 metals, five pesticides, two Aroclors plus total Aroclors, and TEQs for birds and
mammals were retained as COPECs for the Oxbow Area (Table 2). A discussion of the COPEC
screening process is presented below.


2.4.1 Development of Exposure Estimates for COPEC Screening
Table 2 presents summary statistics for each analytical parameter, including minimum and
maximum detected concentrations, detection frequency, location of maximum detected
concentration, presumed data distribution, and various measures of central tendency of the
distribution (arithmetic mean, geometric mean, and median). Consistent with USEPA guidance,
the maximum detected concentration was used as the point estimate of exposure for the purpose
of the COPEC screening process.


2.4.2 Floodplain Soil Benchmarks
Screening benchmarks and toxicity reference values (TRVs) used to evaluate the potential hazard
to soil invertebrates and wildlife associated with exposure to the surface soil exposure point
concentrations (EPCs). In general, toxicity information available in USEPA's ECOTOX
database and other online resources (e.g., Integrated Risk Information System [IRIS] and
International Chemical Database [INCHEM]) were reviewed to identify toxicity values for soil
invertebrates, mammals, and birds. This information was supplemented with data reported in
toxicity benchmark reports prepared for Oak Ridge National Laboratory (e.g., Efroymson et al.,
1997; Sample et al., 1996; Will and Suter, 1995) and other ecotoxicity review documents.
Toxicity values were not identified for amphibians due to the lack of specific toxicological data
for these receptors.
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Floodplain Soil Invertebrate Benchmarks. Measures of effects to the floodplain soil
invertebrate community associated with the Woonasquatucket River floodplain soils were based
on literature-derived lexicological benchmarks. The values for earthworms and soil invertebrates
that were used to select the COPECs are summarized in Appendix D (Table D-3) of the BERA
(MACTEC, 2004).


The effects considered for earthworms were measures of reproduction (e.g., cocoon formation) or
mortality. Reproductive effects data are generally more sensitive than other endpoints; therefore,
these data were selected when available. A factor of 0.1 was applied to toxicity data for
reproductive effects to derive a no observed adverse effects level (NOAEL) equivalent. Mortality
data based on LC5oS (the concentration that is lethal to 50% of a population of test organisms) was
adjusted by a factor of 0.2 to derive a lowest observed adverse effect level (LOAEL). A second
factor of 0.1 was applied to the LOAEL to derive a NOAEL (MACTEC, 2004).


Data for soil and litter invertebrates are presented in Efroymson et al. (1997), who derived the
10th percentile of the distribution of various toxic effects thresholds for soil invertebrate receptors.
These values were selected, if available; otherwise soil benchmarks summarized by USEPA
Region IV were used. For chemicals that lacked empirically-derived benchmarks, soil
benchmarks were estimated using Quantitative Structure Activity Relationships (QSARs).


Wildlife-based Benchmarks. Floodplain soil concentrations protective of incidental soil
ingestion and consumption of contaminated prey pathways for wildlife receptors were developed
to support the COPEC screening process in the BERA. These benchmarks were developed using
conservative exposure assumptions and were derived using a process similar to that employed to
calculate preliminary remediation goals (PRGs) (MACTEC, 2005). The value developed for the
most sensitive wildlife receptor for each analyte is presented in Table D-3 of the BERA
(MACTEC, 2004).


The lower of the soil invertebrate and wildlife-based soil concentrations was selected as the
screening benchmark. These values used to identify COPECs for floodplain soil medium are
presented in Table 2.


2.4.3 Contaminants of Potential Ecological Concern for Floodplain Soil
COPECs were identified by comparing the maximum detected concentration of each analytical
parameter to the selected screening benchmark. A summary of the COPEC screening process is
summarized for each category of contaminants.


Dioxins/Furans
Most dioxin/furan congeners, except for three, were detected at all seven locations; the other three
were detected at six locations (i.e., detection frequency equal to 86%). The only COPEC retained
was 2,3,7,8-TCDD. Its maximum concentration was significantly higher than the conservative
screening benchmark for floodplain soil. The maximum concentrations for most dioxin/furan
compounds, including 2,3,7,8-TCDD, were found at station LPX-SD-4405 which is situated
nearest to the Allendale Dam. It is located approximately 300 feet downstream of the dam and
100 feet west of the riverbank (Figure 2).


PCBs
Each detected Aroclor had maximum detected concentrations that were greater than the
conservative screening benchmark values; therefore, they were retained as COPECs. The
remaining six Aroclors were not detected in any sample (i.e., detection frequency equal to zero).
Total Aroclor was found at all three locations with the maximum levels detected at LPX-SD-
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shrew were estimated using literature-derived uptake factors. Exposure modeling was conducted
using the inputs presented in Table 20 of the BERA (MACTEC, 2004).


2 J.J Omnivorous Wildlife Populations


AE (3): Protection and maintenance of omnivorous mammal populations.


The following risk question was established for this assessment endpoint:


• Do doses of COPECs ingested by omnivorous wildlife (as represented by the raccoon)
exceed TRVs or TEQs for adverse effects on survival, growth, or reproduction?


The following measurement endpoint was selected to evaluate risk to this endpoint receptor
group:


• Comparison of estimated ingestion doses in omnivorous mammals with TRVs and TEQs.


Risks to omnivorous mammals (raccoons) were evaluated by comparing estimated dietary doses
associated with the consumption of contaminated drinking water, prey, and the incidental
ingestion of soil with TRVs and TEQs.
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3.0 ECOLOGICAL RISK EVALUATION


This section provides an ecological risk evaluation for the floodplain soil invertebrate
community, vermivorous bird and mammal populations, and omnivorous mammal populations
that may be present in the Oxbow Area of the Centredale Site. The risk evaluation uses the
measurement endpoints described in Section 2.5. For each receptor category, results of the
benchmark screening are presented along with a summary of applicable site-specific data
collected to support the BERA (MACTEC, 2004). In addition, average COPEC concentrations
were also used to derive preliminary risk estimates to allow a more complete comparison to the
associated findings in the BERA.


For each assessment endpoint, the components of the exposure and effect evaluations are
described, followed by the risk characterization analysis and a summary of the assessment
findings.


3.1 FLOODPLAIN SOIL INVERTEBRATE COMMUNITY
Potential risks to the floodplain soil invertebrate community were evaluated using the
measurement endpoints discussed in Section 2.5. These include (1) a comparison of floodplain
soil COPEC concentrations to benchmarks/guidelines; (2) a comparison of estimated COPEC
concentrations (derived using site-specific BSAFs) in floodplain soil invertebrates to literature-
derived CBR values; and (3) a site-specific study of floodplain soil invertebrate community
structure/function conducted to support the BERA of other floodplain habitat within the
Centredale Site.


3.JJ Exposure Assessment
Exposure to COPECs in floodplain soil by invertebrates were evaluated using measured Oxbow
Area floodplain soil data, estimated earthworm tissue data (derived using site-specific BSAFs),
and historical data collected in 2001 to support the BERA. Table 2 summarizes the maximum
and average COPECs concentrations that were used to estimate exposure to floodplain
invertebrates in this evaluation.


Table 3 presents the estimated maximum and average concentrations of COPECs in earthworm
tissue based on uptake modeling using the site-derived BSAFs. As described in the BERA
(MACTEC, 2004), analytical chemistry data for co-located earthworm tissue and associated soil
samples were used to develop BSAFs for predictive uptake modeling of bioaccumulating
COPECs. These samples were collected from 11 locations throughout the Centredale Site and
were used to evaluate whether prey tissue concentrations posed a risk of direct harm to
invertebrates or to vermivorous wildlife that may forage on these organisms. In addition, these
BSAFs were used to develop PRGs protective of ecological exposures in floodplain habitat.
Table A-l of the BERA (MACTEC, 2004) presents a summary of the analytical samples for
floodplain soil and earthworm tissue that were used in to develop the earthworm tissue BSAFs.
Table J-8 in the BERA (MACTEC, 2004) presents the earthworm BSAFs developed for the
Centredale Site.


The following equation was used to estimate concentrations in earthworm tissue based on
measured concentrations in floodplain soil:
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L^earthwonn —
_BSAF*Cmit*%lipid


%TOC
(Equation 1)


where:


^•earthworm


BSAF


soil


% lipid
%TOC


chemical concentration in earthworm tissue (|ag/g - ww)
biota soil accumulation factor derived using site-specific data
(expressed as gorganic carbon - dw/g ijpid - WW)
maximum chemical concentration in floodplain soil (ug/g - dw)
lipid content of earthworm (gupid/g; both ww basis)
total organic carbon content of floodplain soil (g organic ca
both ww basis)


Table 3 summarizes estimated maximum and average tissue concentrations for COPECs in
Oxbow Area earthworms. For this Addendum, the average earthworm lipid content (i.e., 2.7 %)
measured in the three earthworm samples collected in Lyman Mill Pond Exposure Area during
the June 2001 field sampling program was used to estimate Oxbow Area earthworm lipid content.
TOC was measured in three floodplain soil samples collected in the Oxbow Area in 2004; as
indicated in Table 2, concentrations range from 13 to 36%. The average TOC measured in LPX-
SD-4402 and corresponding field duplicate (i.e., 8.9%) was conservatively selected as the input
parameter in Equation 1 for the purposes of modeling COPEC uptake into floodplain
invertebrates. If the average TOC measured in the three floodplain soils (21.6%, Table 2) were
used to estimate the Ceartnworm term in the above equation, the estimated concentrations would
have been over two times lower than was assumed in this Addendum (i.e., 21.6/8.9).


J.7.2 Effects Assessment
The measurement endpoints selected to evaluate this assessment endpoint are discussed in the
following section.


Comparison of floodplain soil COPEC concentrations to benchmarks/guidelines. TRVs used
to evaluate the potential hazard associated with invertebrate exposure to surface soil are presented
in Table D-3 of the BERA (MACTEC, 2004). For this Addendum, the TRVs were compared to
the maximum and average COPEC concentrations for floodplain soil (Table 2) to derive hazard
quotients (HQs) as ratios of the exposure estimate to the TRY (Table 4).


Comparison of measured site-specific COPEC concentrations in floodplain soil invertebrates
to literature-derived critical body residue (CBR) values. Critical body residue data, as described
in the BERA (MACTEC, 2004) were compiled from various sources. For each contaminant class
and general effect category (i.e., mortality, growth, and reproduction), LOAELs and NOAELs
were selected. Occasionally either a NOAEL or LOAEL could not be established from the
information in the database, resulting in an unbounded estimator of the effect threshold for a
given taxon/effect category (Table G-l of the BERA). CBRs (Table G-l of the BERA) were
compared to the estimated earthworm tissue concentrations to derive HQs as ratios of the
exposure estimate (either maximum or average estimated earthworm tissue concentration) to the
CBR estimate (either based on the NOAEL or LOAEL) (Table 5).


Site-specific study of floodplain soil invertebrate community structure/function. In 2001, the
floodplain soil community associated with the Woonasquatucket River was surveyed at 11
sampling stations. At each location, the soil invertebrate community was sampled and a
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representative floodplain soil sample was collected. A total of 19 soil invertebrate taxa, including
seven species of earthworms, were identified in Allendale Pond, Lyman Mill Pond, and
Greystone Mill Pond floodplain soil samples. Earthworms numerically dominated the taxonomic
community samples, representing approximately 73% of the overall fauna collected.
Aporrectoda rosea dominated the upriver background stations and Lumbricus rubellus was
dominant in the Centredale Site sampling locations. Other invertebrates included arthropods,
gastropods, and nematodes. Additional details are presented in Appendix E of the BERA
(MACTEC, 2004).


No specific information regarding the status of the floodplain soil community associated with the
Oxbow Area is available. However, the relationships between floodplain soil chemistry and the
findings of the 2001 invertebrate community study were used in this Addendum to make
inferences about the status of the Oxbow Area invertebrates (see Section 3.1.3).


3.1.3 Risk Characterization
This section provides an evaluation of each of the measurement endpoints established to
characterize risk to the floodplain soil invertebrate community.


Comparison of floodplain soil COPEC concentrations to benchmarks!guidelines. TRVs were
compared to the maximum and average COPEC concentrations for floodplain soils and an HQ
was determined. Results are presented in Table 4. The HQs derived using the maximum detected
COPEC concentrations for all five pesticides exceed one. Dieldrin has the highest exceedence
level, with an HQ of 130. The HQs for total Aroclor, Aroclor 1254, Aroclor 1268, and 2,3,7,8-
TCDD are less than one. Of the 15 metals analyzed, nine have HQs that exceed one. Chromium
and zinc have the highest risk at 260 and 19, respectively.


HQs were also derived by comparing the average exposure to the TRVs to provide a better point
of reference to the results of the BERA. For pesticides, only the HQ for 4,4'-DDT does not
exceed one (0.51). The average total pesticide hazard index (HI) (the sum of all the HQs) is 66,
compared with the maximum HI of 170. As with the maximum HQ for Aroclors and 2,3,7,8-
TCDD, the average HQs do not exceed one for any COPECs. Seven of the 15 metals have HQs
greater than one, with chromium, manganese, and zinc having the highest HQ values (180, 8.3,
and 6.4, respectively).


Total Oxbow Area risks, as represented by the HI are 480 using the maximum soil concentration
and 280 using the average soil concentration. The majority of risk is attributed to metals and
pesticides (see histograms identified as "OXB" in Figure 8).


Comparison of estimated COPEC concentrations in floodplain soil invertebrates to literature-
derived critical body residue (CBR) values. The CBRs obtained from the summary of tissue
effects data presented in Table G-l of the BERA (MACTEC, 2004) were compared to soil EPCs
to determine potential risk to soil invertebrates. Results are presented in Table 5 and Figure 9.
No PCB HQ exceeds one for any comparison. For pesticides, only the dieldrin HQ exceeds one
for the maximum soil concentration compared to the NOAEL. For the maximum soil
concentration of metals, the HQs for five metals (cadmium, copper, lead, vanadium, and zinc)
exceed both the NOAEL and LOAEL benchmarks. A NOAEL was not available for barium, but
the estimated tissue concentration does exceed the LOAEL-based CBR. A LOAEL value was not
available for manganese, but the estimated tissue concentration slightly exceeds the NOAEL-
based CBR (2.8). For the average concentration of metals in the Oxbow Area, estimated tissue
concentrations of cadmium, lead, vanadium, and zinc all exceed both the NOAEL- and the
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LOAEL-based CBR values. The NOAEL-based HQ for copper is 1.0. The results for the
average estimated tissue concentrations of selenium, barium, and manganese are similar to
findings based on the maximum concentrations. The estimated tissue concentration of 2,3,7,8-
TCDD only slightly exceeds the NOAEL-based CBR (HQ -1.1).


Total Oxbow Area risks are 83 for a NOAEL-based HQ and 240 for a LOAEL-based HQ using
the maximum soil concentration. For the average soil concentration, the NOAEL-based HQ is 32
and the LOAEL-based HQ is 120. Inorganic contaminants are the major contributor to risk
(Figure 9).


Site-specific study of floodplain soil invertebrate community structure/function. According to
the BERA (MACTEC, 2004), the floodplain soil invertebrate community along the
Woonasquatucket River is comprised of organisms that are typically found in forested habitats
along stream banks. The number of taxa found at sampling stations downstream of the
Centredale Site was generally greater than found in the background area. Organisms found at
upstream background stations were also found at downstream stations and no organisms were
restricted to upstream stations exclusively. Based on a comparison of the relative abundance of
organisms, the species diversity, and the overlap of shared fauna, no adverse effects were evident
in the floodplain invertebrate communities associated with Allendale Pond and Lyman Mill Pond,
relative to the upstream background locations. Further details are provided in Appendix E of the
BERA (MACTEC, 2004).


Based on the similarity of soil chemistry, the findings of the BERA suggest that the invertebrate
fauna should be comparable to other exposure areas within the Centredale Site and not
distinguishable from the upriver background area.


3.1.4 Risk Assessment Summary for Soil Floodplain Invertebrates
Tables 6 and 7 present the results of the incremental risk evaluation for the soil and earthworm
tissue media. Regarding the comparison to soil benchmarks, the incremental risks for the Oxbow
Area are dominated by pesticide compounds and metals (primarily, zinc). The risk associated
with dieldrin exposure dominates the incremental risk estimates (Table 6); pesticides also
dominated the incremental risk estimates for the Allendale Pond floodplain area in the BERA
(Table 77, MACTEC, 2004); although the magnitude of the incremental risk is somewhat higher
for the Oxbow Area. In contrast, the incremental risk for the residue-based assessment of
estimated earthworm tissue concentrations were considerably lower, with only cadmium and zinc
contributing to the incremental risk significantly (LOAEL-based incremental risk estimates of 20
and 1.7, respectively) (Table 7).


Based on a comparison of maximum and average floodplain soil concentrations to screening
benchmarks, the soil invertebrate community occurring within the Oxbow Area may be at
potential risk of harm due to exposure to site-related contaminants in floodplain soils associated
with exposure to a number of pesticides (including dieldrin, lindane, 4,4-DDE, and 4,4'-DDD)
and zinc. However, the analysis of estimated earthworm tissue concentrations presents less
indication that the community is at risk of harm. An evaluation of the soil invertebrate
community study that was conducted to support the BERA also provides less indication of risk to
this receptor group.


3.2 VERMIVOROUS WILDLIFE POPULATIONS
This section evaluates risk to vermivorous bird populations (as represented by the American
woodcock) and mammal populations (as represented by the short-tailed shrew). Two
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measurement endpoints were selected to evaluate the assessment endpoint for these receptors
(Section 2.5) including: (1) a comparison of estimated ingestion doses in vermivorous wildlife
with TRVs and TEQs; and (2) a comparison of measured and estimated vermivorous wildlife
tissue and/or egg residues with CBR data. The following section describes the estimation of
vermivorous wildlife tissue and development of a food web model to predict exposure and the
data used in the assessment.


3.2.7 Exposure Assessment


Comparison of estimated ingestion doses in vermivorous wildlife with TRVs and TEQs. To
predict the exposure of vermivorous wildlife to COPECs from the ingestion of soil invertebrates,
a food web model was used to calculate a daily dose of COPECs as a result of consumption by
the representative species. Estimated Daily Intakes (EDIs) of COPECs were calculated as the
measure of exposure for each selected wildlife receptor. The EDIs are expressed as milligrams of
contaminant per kilogram bodyweight ingested on a daily basis (mg/kg-day). The following dose
model was used to estimate daily exposure of contaminants to wildlife receptors:


EDI = {[(Cloa x IRSOii)+Z(Cfwdi x lR}oodi)] x SFF }/BW (Equation 2)


where:


EDI = daily dose resulting from ingestion of soil and food (ug/g - day)
CSoii = concentration of COPEC in surface soil (ug/g; dw basis)
IR*»v = estimate of receptor's daily ingestion rate of surface soil (kg/day)
Cfood = concentration of COPEC in food tissue (ug/g; ww basis)
IR/oorf = estimate of daily ingestion rate of food tissue (kg/day)
SUF = site use factor (unitless)
BW = body weight (kg)


As discussed in Section 3.1.1., site-specific biota-soil accumulation factors (BSAFs) were used to
estimate the uptake of bioaccumulating COPECs into earthworm tissue (Table 3), which was
assumed to be the primary prey type consumed by vermivorous wildlife that forage in the Oxbow
Area.. The exposure parameter values summarized in Tables 8 and 9 are consistent with those
employed in the BERA.


Dose estimates to wildlife receptors were estimated using both maximum and average exposure
estimates. Exposure dose estimates for the woodcock and short-tailed shrew based on exposure
to maximum contaminant concentrations in the Oxbow Area are presented in Appendix C.


Appendix D presents the corresponding dose estimates based on the average exposure estimates.
Two exposure related assumptions were used to calculate the average dose estimates; these
included incorporating information on a receptor's typical foraging range (rather than assuming
100% site utilization) and the use of average rather than maximum detected concentrations in
exposure media (i.e., soil and contaminated biota).
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Comparison of estimated vermivorous avian egg and mammalian tissue concentrations with
CBR data. Literature derived biomagnifications factors (BMFs) were used to estimate the TCDD
TEQs in vermivorous mammal and avian egg tissues. The development of BMFs is discussed in
Section 7.1.2 of the BERA (MACTEC, 2004). The following equation was used to estimate
receptor tissue concentrations (either eggs for the woodcock or whole body tissue for the short-
tailed shrew) based on prey tissue concentrations:


BMP * Ceanhwom * %Hpidavuan_egg
i-egg — •


%lipidearthwon
(Equation 3)


where:


BMP


*-' earthworm


% lipidavian_egg


estimated chemical concentration in avian egg tissue (mg/kg -
ww)
literature-based biota magnification factor (expressed as
Kgearthworm lipid'"gavian_egg lipid.)


estimated chemical concentration in earthworm prey (mg/kg
ww)
lipid content of avian egg tissue (ww basis)
lipid content of earthworm tissue (ww basis)


A similar transfer factor was used to estimate small mammal tissue concentrations based on
dietary exposure to contaminated earthworms. BMFs for vermivorous wildlife were estimated
using transfer factors obtained from the literature that were derived for gull egg tissue (based on
adult consumption offish; Braune and Norstrom, 1989) and otter liver (based on consumption of
fish; Leonards et al., 1997). Estimated woodcock egg tissue concentrations for 4,4'-DDE, and
dieldrin (only pesticides COPECs with both available BMFs and egg tissue CBRs) and TCDD
TEQ are presented in Table 10. Table 11 presents the TCDD TEQ estimate for whole body
shrew tissue.


3.2.2 Effects Assessment
The data used to establish the relationship between exposure and adverse effects to vermivorous
receptors for both measurement endpoints are discussed below.


Comparison of estimated insestion doses in vermivorous wildlife with TRVs and TEQs. Dose
estimates were compared to TRVs compiled to support the BERA to derive HQs based on both
NOAEL and LOAEL effect levels. TRVs used to derive hazard estimates are presented along
with the exposure estimates in Tables C.I and C.2 for the woodcock and shrew receptors,
respectively. The selected TRVs were based on studies that reported effects on the key
demographic endpoints of mortality, growth, or reproduction (Table D-4 of the BERA)
(MACTEC, 2004). No avian bird TRV for either antimony or cobalt is available and the potential
risks to birds associated with exposure to these two floodplain soil COPECs is discussed in the
uncertainty evaluation.


Comparison of estimated vermivorous avian ess and mammalian tissue concentrations with
CBR data. CBRs based on NOAEL and LOAEL values for avian egg and mammal whole body
tissue are presented in Table G-l of the BERA (MACTEC, 2004). Wildlife tissue concentrations
derived using both the maximum and average estimated earthworm tissue concentrations were


3-6 Balfelle







C


C


Centredale Manor Restoration Project Superfund Site - Oxbow A rea
Addendum to Interim Final BERA August 2006


compared to both NOAEL- and LOAEL-based CBRs to estimate potential for adverse effects
associated with the bioaccumulation of COPECs to wildlife receptors.


3.2.3 Risk Characterization
The results of the exposure and effects evaluations were combined to characterize potential risks
to vermivorous wildlife receptors exposed to contaminated food and soil at the Oxbow Area.
Results from the dose modeling and tissue residue analyses are discussed separately.


Comparison of estimated ineestion doses in vermivorous wildlife with TRVs and TEQs. Hazard
quotients for the woodcock and short-tailed shrew receptors based on maximum exposure
estimates are presented in Tables C.I and C.2, respectively. Tables C.l-2 and C.l-4 present
estimated doses based on exposure to maximum concentrations to floodplain soil and
contaminated earthworms to the woodcock receptor, respectively; C.2-3, C.2-5, and C.2-7 present
estimated doses based on maximum concentrations to floodplain soil, floodplain plants, and
contaminated earthworms to the shrew receptor, respectively. NOAEL- and LOAEL-based
hazard estimates are combined across all exposure pathways for the woodcock (Tables C.I-5 and
C.I-6, respectively) and shrew (Tables C.2-8 and C.2-9). Appendix D presents the corresponding
hazard quotients based on the average exposure estimates. NOAEL- and LOAEL-based hazard
estimates are combined across all exposure pathways for the woodcock (Tables D.I-5 and D.I-6,
respectively) and shrew (Tables D.2-8 and D.2-9).


For the American woodcock, 12 COPECs exceed the NOAEL-based HQ using the maximum soil
concentration: lead, dioxin (presented as TEQ bird), zinc, chromium, beryllium, total Aroclor,
cadmium, Aroclor 1254,4,4'-DDE, selenium, 4,4'-DDD, and barium (Table C.l-5). The total
risk (HI) is 110, with the majority of risk attributed to lead (33%), followed by dioxin (28%), zinc
(15%), chromium (6%), beryllium (4%), total Aroclor and cadmium (3%), Aroclor 1254 and 4,4'-
DDE (2%) (Figure 10). The remaining COPECs contribute 1% to the total risk. Sixty-four
percent of the total risk to the woodcock can be attributed to the ingestion of soil, while 36% can
be attributed to the ingestion of soil invertebrates. The estimated exposure does of only five
COPECs exceed the LOAEL-based TRVs (i.e., HQ greater than one): lead, dioxin, zinc,
chromium, and total Aroclor. The total risk is 14, with the majority from lead (26%), dioxin
(22%), zinc (13%), chromium (10%), and total Aroclor (9%) (Table C.l-6, Figure 10).


Using the average soil concentration, estimated exposures for seven COPECs exceed the
NOAEL-based TRV: dioxin, lead, zinc, chromium, beryllium, cadmium, and total Aroclor
(Table D. 1-5). The total risk is 46 with the majority of risk attributed to dioxin (29%), lead
(25%), zinc (13%), and chromium (11%). For the LOAEL-based risk, the exposure dose
estimates for only three COPECs exceeded respective TRVs: dioxin, lead and chromium. The
total risk was slightly above one (6.1) with 21% of it attributed to dioxin, 19% attributed to lead,
and 17% attributed to chromium (Table D.l-5).


For the short-tailed shrew, the dose estimates for 12 COPECs exceed the NOAEL-based TRVs
using the maximum soil concentration: dioxin (presented as TEQ mammal), copper, antimony,
cobalt, vanadium, cadmium, arsenic, total Aroclor, Aroclor 1254, selenium, molybdenum, and
zinc. The total HI is 610. The majority of risk (73%) is attributed to dioxin, followed by copper
(9%), antimony (7%), and cobalt (3%) (Figure 11). The additional COPECs contribute 1% or
less to the total risk. Sixty-one percent of the risk to the shrew can be attributed to the ingestion
of invertebrates, while the ingestion of soil comprise 38% of the risk, and the ingestion of plants
accounting for only 2% of the total risk (Table C.2-8). For the LOAEL-based analysis, the HQs
of only seven COPECs exceed one: dioxin, copper, antimony, selenium, vanadium, cobalt, and
zinc (Table C.2-9, Figure 11). The total HI is 66. Dioxin accounts for the majority of the risk
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(68%), followed by copper (9%), antimony (7%), selenium (4%), vanadium and cobalt (3%), and
zinc (2%).


Using the average soil concentrations, only zinc is eliminated as a primary risk contributor for the
NOAEL-based comparison. The total risk based on average soil concentrations is 260 rather than
610 as determined for evaluation of maximum conditions. The largest contributions of risk are
from five COPECs: dioxin (71%), antimony and copper (7%), cobalt (5%), and vanadium (3%)
(Table D.2-8). The total HI for the LOAEL-based analysis is 29, with the majority of risk
attributed to dioxin (64%), antimony (7%), copper and selenium (6%), vanadium (5%), and
cobalt (4%) (Table D.2-9).


Figures 10 and 11 present graphically the NOAEL- and LOAEL-based hazard quotient estimates
for the American woodcock and short-tailed shrew receptors, respectively. The HQs based on
average exposure estimates are presented to facilitate comparison with the result derived in the
BERA for the other exposure areas containing floodplain habitat (i.e., Allendale Pond "APB" and
Lyman Mill Pond "LPX") along with results for the upriver background area (i.e., Greystone Mill
Pond "GMP"). Only the subset of COPECs contributing most substantially to the overall Hazard
Index (HI) is presented. In both Figures 10 and 11, the primary contribution of the TCDD TEQ
(and specifically 2,3,7,8-TCDD; Figure 5) to the overall risk estimate is evident, as is the
substantial risk relative to background conditions for this COPEC. While various inorganic
COPECs also contribute to the overall risk estimates, their significance is less than that of TCDD
TEQ; moreover, hazard estimates at the Oxbow Area based on vermivorous wildlife exposure to
inorganic COPECs are similar to the estimates derived for the Greystone background area.


Relative to the risk findings presented in the BERA (MACTEC, 2004), potential risks to both
vermivorous wildlife receptors exposed in the Oxbow Area are somewhat higher than either for
Allendale Pond and Lyman Mill Pond (Figures 10 and 11).


Comparison of estimated vermivorous avion ess and mammalian tissue concentrations with
CBR data. Tables 10 and 11 summarize the hazard quotients derived by comparing maximum
estimated woodcock egg tissue and shrew liver concentrations to NOAEL- and LOAEL-based
CBRs.


Joint estimated egg tissue residue and CBR values were only available for two pesticides
(LOAEL-based CBRs only): 4,4'-DDE and dieldrin. For the maximum soil concentrations both
HQs exceed one with a combined HI of 4.2. For the average soil concentration, only the HQ for
4,4'-DDE slightly exceeds one (1.1). For total dioxin (TEQ bird) all HQs exceed one. Thus,
dioxin contributes the majority of the total risk to the avian egg tissue endpoint (Figure 12).


Tables 10 and 11 also present HQs based on estimated average COPEC concentrations in
woodcock egg and shrew liver to NOAEL- and LOAEL-based CBRs.


Estimated mammalian tissue data for pesticides and dioxins were compared to NOAEL- and
LOAEL-based CBRs to determine any potential risks to mammals (Table 11). Only risk from
dioxin was calculated. For the maximum soil concentration, the NOAEL-based HQ was 46, the
LOAEL-based HQ was 30; for the average soil concentration, the NOAEL-based HQ was 17, the
LOAEL-based HQ was 11 (Figure 13).


3.2.4 Risk Assessment Summary for Vermivorous Wildlife Populations
Tables 12 and 13 present the results of the incremental risk evaluation for the woodcock and
shrew receptors, respectively. Only those COPECs with calculated NOAEL-based incremental
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HQs exceeding one are presented. In both cases, the incremental risks (i.e., Oxbow Area
estimates minus the results for the Greystone background area) are dominated by the TEQ-bird
(and specifically 2,3,7,8-TCDD). For the woodcock receptor, the NOAEL- and LOAEL-based
incremental HQs for the TCDD TEQ are 13 and 1.3, respectively and this is the only COPEC
with a LOAEL-based HQ in excess of one (Table 12). The remaining NOAEL- and LOAEL-
based HQs for the other COPECs (zinc, lead, and total Aroclors) bracket the value of one which
is the area of greatest interpretive uncertainty with regards to whether these exposures would
actually pose a threat to the woodcock. The incremental risk findings for the woodcock are
similar to those derived in the BERA (Table 150 of MACTEC, 2004) where NOAEL- and
LOAEL-based incremental HQs of 6.6 and 0.6 were estimated for Allendale Pond Exposure
Area.


The results of the incremental risk evaluation for the shrew receptor are similar (Table 13).
2,3,7,8-TCDD (TEQ-mammal) makes the most substantial contribution to the overall incremental
risks) and there was a similar finding in the BERA for the Allendale Pond Exposure Area where
NOAEL- and LOAEL-based HQs for this COPEC are 130 and 13, respectively (Table 151 of
MACTEC, 2004). Incremental risk estimates (34 and 3.4 for NOAEL- and LOAEL-based HQs,
respectively) for Lyman Mill Pond Exposure Area are approximately one third less than observed
in Allendale (Table 151 of MACTEC, 2004). Other COPECs contributing to the incremental
risks include antimony, total Aroclor, Aroclor 1254, and cadmium. With the exception of
antimony, only the NOAEL-based HQs for these other COPECs slightly exceed one and thus
make an insignificant contribution to the overall risks to the shrew receptor. The NOAEL- and
LOAEL-based HQs for antimony are 13 and 1.3, respectively (Table 13) and because both
estimates exceed one, it is concluded that exposure to this COPEC could also have an adverse
Site-related effect on shrew populations. Nonetheless, 2,3,7,8-TCDD makes by far the most
substantial contribution to the overall incremental risks determined for the Oxbow Area.c
Vermivorous mammal and bird populations that occur within the Oxbow Area appear to be at
substantial risk of harm due to direct exposure to site-related contaminants in floodplain soil and
bioaccumulated in prey items. 2,3,7,8-TCDD is the most substantial contributor to the estimated
risks to vermivorous receptors. In addition, consumption of contaminated earthworm prey may
result in elevated tissue residues in these receptors resulting in adverse reproductive effects (i.e.,
bioaccumulation hazard). Dietary exposures and modeled tissue burdens in avian eggs and
mammal liver tissue also pose a substantial risk of harm to vermivorous wildlife species.


These results assume that complete exposure pathways exist for these wildlife receptors in the
Oxbow Area. The uncertainties associated with this assumption (including presence of sensitive
receptor in an urbanized setting and adequate forage base) are discussed in Section 4.


3.3 OMNIVOROUS MAMMAL POPULATIONS
This section evaluates risk to omnivorous mammal populations (as represented by the raccoon)
from exposure to COPECs. The single measurement endpoint selected to evaluate the assessment
endpoint for this receptor was the comparison of ingestion dose estimates to TRVs and TEQs.
No comparison of CBRs to estimated omnivorous mammal tissue was conducted due to the
uncertainties associated with tissue residues in receptors that consume a wide variety of food
types. This section presents the approach used to model COPEC exposures by omnivorous
mammals.
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3.3.1 Exposure Assessment
Daily dose estimates were derived for the raccoon receptor using the procedures described in
Section 3.2.1. The exposure parameters presented in Table 14 (which are consistent with those
employed in the BERA) were used to estimate daily exposures associated with the incidental soil
ingestion and consumption of contaminated food pathways.


As was done for the vermivorous receptors, dose estimates to the omnivorous wildlife receptor
were estimated using both maximum and average exposure estimates. Exposure dose estimates
for the raccoon based on exposure to maximum concentrations in the Oxbow Area are presented
in Tables C.3-3, C.3-5, and C.3-7 present estimated doses based on maximum concentrations to
floodplain soil, floodplain plants, and contaminated earthworms to the raccoon receptor,
respectively; Tables C.3-2, C.3-4, and C.3-6, document the exposure parameter assumptions used
to derive the exposure estimates for each of these three environmental media. Table C.3-1
presents the estimated plant tissue concentrations that were derived using literature BAFs as was
done in the BERA.


Appendix D presents the corresponding dose estimates based on the average exposure estimates
for the raccoon receptor. Two exposure related assumptions were relaxed to calculate the average
dose estimates; these included incorporating information on a receptor's typical foraging range
(rather than assuming 100% site utilization) and the use of average rather than maximum detected
concentrations in exposure media (i.e., soil and contaminated biota).


3.3.2 Effects Assessment
Dose estimates were compared to TRVs compiled to support the BERA to derive HQs based on
both NOAEL and LOAEL effect levels. TRVs used to derive hazard estimates are presented
along with the exposure estimates in Tables C.3. The selected TRVs were based on studies that
reported effects on the key demographic endpoints of mortality, growth, or reproduction (Table
D-4 of the BERA) (MACTEC, 2004).


3.3.3 Risk Characterization
The results of the exposure and effects evaluations were combined to characterize potential risks
to omnivorous mammal receptors exposed to contaminated food and soil at the Oxbow Area.


Hazard quotients for the raccoon, based on maximum exposure estimates, are presented in
Appendix C. Tables C.3-3, C.3-5, and C.3-7 present estimated doses based on maximum
concentrations to floodplain soil, floodplain plants, and contaminated earthworms to the raccoon
receptor. NOAEL- and LOAEL-based hazard estimates are combined across all exposure
pathways and presented in Tables C.3-8 and C.3-9, respectively.


For the raccoon, eight COPECs exceed one for the NOAEL-based maximum soil HQ (Table C.3-
8). The total risk is 80, with the majority of risk attributed to dioxin (TEQ mammal) (61%), total
Aroclor and Aroclor 1254 (10%), antimony (5%), cobalt and arsenic (3%), vanadium (2%), and
molybdenum (1%) (Figure 14). The soil ingestion pathway contributes the majority of the risk
(61%), followed by the ingestion of terrestrial invertebrates (36%). For the LOAEL-based HQs,
three COPECs exceed one: 2,3,7,8-TCDD, total Aroclor, and Aroclor 1254. The total risk is 11
with the majority of it attributed to 2,3,7,8-TCDD (42%), followed by total Aroclor and Aroclor
1254 (18% each).


Appendix D presents the corresponding hazard quotients based on the average exposure
estimates. NOAEL- and LOAEL-based hazard estimates are combined across all exposure
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pathways in Tables D.3-8 and D.3-9. Using the average soil concentration, only dioxin has a
NOAEL-based HQ above one, and contributed to 59% of the total risk (3.6). The HQ for no
COPEC exceeds one in the analysis based on LOAELs. The total risk is also below one (0.51).


Figure 14 graphically presents the NOAEL- and LOAEL-based hazard quotient estimates for the
raccoon receptor exposed to floodplain soils in the Oxbow Area. The HQs based on average
exposure estimates are presented to facilitate comparison with the result derived in the BERA for
the other exposure areas containing floodplain habitat (i.e., Allendale Pond "APB" and Lyman
Mill Pond "LPX") along with results for the upriver background area (i.e., Greystone Mill Pond
"GMP"). Only the subset of COPECs contributing most substantially to the overall Hazard Index
(HI) is presented. Although the NOAEL-based HQ for TCDD TEQ (i.e., 2,3,7,8-TCDD) exceeds
one, the LOAEL-based HQ does not exceed one, nor do the HQs for any other COPEC. The risk
estimates for the Oxbow Area appear to be elevated relative to the BERA findings for Allendale
Pond and Lyman Mill Pond; however, the Oxbow Area findings appear to support a similar
conclusion that the raccoon is not at substantial risk of harm associated with foraging activities
within this area. As discussed further in the BERA (MACTEC, 2004), the exposure modeling for
the raccoon assumed that an individual raccoon only spends 50% of its time foraging within the
Woonasquatucket River; the aquatic exposures were found to pose more significant risks to this
receptor (MACTEC, 2004).


3.3.4 Risk Assessment Summary for Omnivorous Mammal Populations
Table 15 presents the results of the incremental risk evaluation for the raccoon. TCCD TEQ was
the only COPEC with calculated NOAEL-based incremental HQs exceeding one and this only
slightly (i.e., 1.6). These findings support a conclusion that the raccoon population (and other
receptors with similar diets) is not likely at substantive risk of harm as a result of foraging within
the Oxbow Area. Omnivorous mammal populations that forage within the study area are not at
substantial risk of harm due to exposure to site-related contaminants in floodplain soil and
terrestrial prey items.
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4.0 ECOLOGICAL RISK UNCERTAINTY ANALYSIS


This section includes a discussion of major limitations of the analyses, any sources of
uncertainties, and, if possible, any indication as to whether these uncertainties and limitations
may have resulted in an over- or under-estimation of risk. The uncertainty section may also
include unusual site conditions or extenuating circumstances that may be pertinent to risk
management decisions. Uncertainties in the quantification of risk associated with the site are
identified and their impacts on risk estimates are discussed below.


Uncertainties associated with the selection of COPECs, exposure assessment, effects assessment,
and overall risk characterizations are discussed. The major uncertainties are summarized in Table
16.


4.1 PROBLEM FORMULATION
The main problem formulation uncertainties are associated with the selection of receptors, the
identification and selection of COPECs, and the spatial boundary of the exposure area.


4.1.J Selection of Receptors of Concern
Receptor species were selected that would be expected to receive elevated exposures to
contaminants that bioaccumulate in floodplain habitat. Although considerable time was spent by
trained biologists in the study area during the 2001 field sampling program, no quantitative
census of wildlife populations occurred and the presence of the selected wildlife receptors at the
Oxbow Area have not been confirmed. It is possible that the available habitat, which is located
within an urbanized area, is not capable of supporting sensitive species such as the woodcock, for
instance.


Consistent with the approach employed in the BERA, this Addendum did not specifically
evaluate plant species as a receptor group; however, there is no indication that plants are sensitive
to TCDD and other COPECs with dioxin-like effects as they lack the Ah receptor. Although
certain inorganic analytes are known to have phytotoxic effects, levels of inorganic COPECs at
the Oxbow Area were shown to be generally consistent with background conditions for the
watershed.


As noted during a Centredale Site visit in April 2006, portions of the Oxbow Area are ponded
throughout part of the year. While only exposures to floodplain soil by soil invertebrates and
wildlife were evaluated in the Addendum, aquatic invertebrates and amphibians may be
additional receptors that could be seasonally exposed. These receptors were not evaluated in the
Addendum because surface water data were not available. Further habitat characterization work
that is planned to be conducted by USAGE (including a vernal pool survey, wetland delineation,
and functional assessment) will provide additional information necessary to evaluate the
significance of these other exposures.


Furthermore, one of the assumptions for the wildlife exposure modeling is that the habitat
provides a soil invertebrate forage base adequate to support populations of vermivorous wildlife
such as woodcock and shrews. To the extent that surface hydrology results in Oxbow Area soils
to remain saturated throughout a substantial portion of the year, this assumption may result in
exposures to these receptors being over-estimated. This would particularly be the case if COPEC
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concentrations are positively correlated with the more depositional, higher organic carbon areas
that would be more prone to prolonged flooding conditions.


4.J.2 Identification and Selection ofCOPECs
The extensive environmental investigations have provided a substantial body of information that
has been utilized in the BERA. The identification of COPECs was done in a conservative manner
that assured that the quantification of risk to ecological receptors included all relevant potential
stressors. The use of conservative screening benchmarks that considered both invertebrate and
wildlife protect!veness ensured that all relevant contaminants were retained for the analysis.


Although Oxbow Area floodplain soil samples were not analyzed for certain analytical
parameters evaluated in the BERA (including PAHs, coplanar PCB congeners, and HCX), it is
unlikely that the conclusions drawn in this report would have been significantly affected had
these additional data been available. Based on the toxicological assessment conducted in the
BERA, HCX is most likely a relatively poor aryl hydrocarbon (Ah) receptor agonist compared to
TCDD and exposure to the most elevated concentrations detected in Centredale Site media posed
minimal ecological risk. The risk findings presented in this Addendum are very much in
accordance with the BERA findings (in both nature and magnitude of the hazards posed) and
there is no reason to suspect that general fate and transport characteristics of site-related
contaminants would somehow operate differently in the Oxbow Area compared to other portions
of the Centredale Site. Given the predominant role of TCDD as the primary risk contributor to
wildlife in both assessments, the conclusions presented appear to be robust ones.


4.1.3 Area Boundary Delineation
An additional uncertainty relates to the determination of the boundary of the Oxbow Area.
Consistent with the CSM, the 100-year flood elevation was used to determine the spatial
boundaries of the Oxbow Area. Although there remains some uncertainty regarding the most
appropriate elevation for boundary determination, it is possible that one location (LPX-SD-4404;
see Figure 2) lacks a complete migration pathway from the source area. The analytical chemistry
results for the sample collected from this location are distinctive in that the maximum
concentrations of most inorganic analytes were detected in this sample. In addition, the
dioxin/furan congener "signature" associated with this sample was unique with TCDD
representing only a small fraction of the total TEQ concentration. If this sample were excluded
from the analysis, the hazard levels identified for the soil invertebrate endpoint would have been
lower; however, risks to wildlife would be unaffected, since TCDD is the primary risk driver for
these receptors.


4.2 EXPOSURE AND MODELING UNCERTAINTIES
The major exposure-related uncertainties are associated with the selection of exposure parameters
and estimation of bioaccumulation factors for various environmental media.


4.2. J Exposure Parameters
The relationship between receptor size and dietary intake is a critical factor in estimating
exposure. In addition, dietary composition affects exposure because different food sources
contain varying levels of COPECs. Although literature information exists for dose calculation
inputs such as body weight, ingestion rate, and dietary composition for each receptor evaluated in
this Addendum, natural populations may exhibit considerable variability in these parameters. Use
of literature-derived exposure parameters increases uncertainty, which could result in an over- or
underestimation of the typical exposures encountered by receptors at the Oxbow Area. The
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wildlife exposure models were parameterized using available information for adult females for
each selected receptor species and average values were selected for the parameter values where a
range of data were provided.


4.2.2 Contaminant Distribution with Soil Depth
Oxbow Area floodplain soil analytical data are available for samples collected from the topmost
6-inch soil layer only. Although this depth is most relevant to the exposure pathways evaluated
for ecological risk, exposures to deeper soil intervals (e.g., 6-12 inches) are also possible. It is not
clear how this uncertainty affects the magnitude of exposure to the primary risk contributors. It is
noted, however, that additional soil sampling may be required to complete the remedial design.


4.2.3 Bioaccumulation Factors
Site-specific prey tissue data were available to estimate exposures to most of the wildlife receptor
species evaluated in the BERA, which minimized uncertainties associated with this aspect of
exposure estimation for the Addendum. Derived BSAFs were used to estimate earthworm tissue
concentrations because no measured biota data were available.


Literature uptake factors were used to estimate plant tissue concentrations because no site-
specific tissue data were collected. There is greater uncertainty associated with the use of
literature values. In addition, although TCDD is known to bioaccumulate in the tissue of some
aquatic plant species (e.g., Yockim et al., 1978), no attempt to model the uptake of dioxin, furan,
or PCB congeners into plant tissue was made in the wildlife exposure modeling. As a result,
dietary exposures to omnivorous wildlife (e.g., raccoon) may be underestimated.


COPEC uptake into biological tissue was estimated using a conservative estimate of organic
carbon content in the Oxbow Area. Estimated earthworm tissue concentrations would have been
almost 2.5 times lower if the average TOC value (rather than the lowest measured value) had
been used in the exposure modeling.


Exposure estimates for avian egg and mammal tissue were likely underestimated because BMP
values were only available for a subset of COPECs. For instance, no BMP was available for
estimating uptake of Aroclor mixtures or bioaccumulating inorganic analytes into avian egg
tissue; for mammal tissue, the only non dioxin/furan congener BMP available was for total
Aroclors. The lack of BMFs resulted in risks for this endpoint being underestimated.


4.3 ECOLOGICAL EFFECTS
The major effects-related uncertainties are associated with the selection of toxicity reference
values; the BERA provides a detailed discussion of those related to the site-derived data (i.e.,
floodplain soil community study) that was referenced in the Addendum.


4.3.1 Toxicity Reference Values
Potential uncertainties are related to the appropriateness of literature-derived toxicity data. TRVs
used in the BERA were based on an extensive search of both primary peer-reviewed literature
and secondary literature, such as government reports and technical conference proceedings. The
number and types of information sources reviewed is believed to be adequate to capture the
majority of relevant sources of ecotoxicological literature.


^^ Chronic toxicological data were selected preferentially in developing TRVs. However, available
f toxicological data are not always associated with chronic exposure duration. Therefore, there are
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uncertainties in extrapolating the results of shorter term exposures to the chronic exposures
assumed for receptors at the Oxbow Area. Chronic NOAELs were the preferred toxicity endpoint
for selection of TRVs; however, ecological toxicity data were limited for some COPECs and
some wildlife guilds. Therefore, other endpoints (e.g., subchronic NOAELs or LC50 values) were
selected for use as TRVs. When an endpoint other than a chronic NOAEL was selected as a
TRY, an uncertainty factor was applied to the reported value to provide an additional level of
conservatism in the risk estimation process. The use of conservative application factors may
result in risks being overestimated.


There are little or no toxicological data available for some COPECs. For instance, no avian
effects data were available for antimony or cobalt and there was no information available to
establish CBRs for some of the analytes estimated in earthworm and wildlife tissue. As a result,
ecological hazards posed by certain COPECs could not be quantified. This may underestimate
ecological risks at the Oxbow Area. Another uncertainty related to the CBRs concerns that the
use of unbounded study results (i.e., cases where studies that only reported an effect or lack of
effect to an organism over the tissue concentration range evaluated). Use of unbounded data
occasionally resulted in a LOAEL-based CBR being lower than the corresponding NOAEL-based
value. This is counterintuitive and an artifact of the method used to derive the CBRs and
highlights the uncertainties associated with the available tissue residue effects data.


In general, uncertainty is also associated with the extrapolation of literature-derived toxicity
endpoints (especially laboratory-based studies) to equivalent endpoints for measurement endpoint
receptors at the site because of discrepancies in exposure conditions. The majority of the toxicity
data evaluated and used in the BERA were derived from laboratory studies. Laboratory settings
do not necessarily mimic field conditions and exposures and typically are designed to control
various factors in order to isolate one parameter in particular. Although controlled experiments
result in a more valid interpretation of the isolated parameters, uncertainty is associated with the
assumption that field exposures are equivalent to laboratory exposure conditions.


4.3.2 Dioxin and Furan Congeners
Wildlife exposures to dioxin and furan congeners were estimated using TRVs similar to those
recommended in USEPA (1993) and the consensus-based TEFs from Van den Berg et al. (1998).
This approach represents the most recent risk assessment approach for evaluating dioxins and
furans. This approach has been employed because there is not adequate toxicity testing for each
of the hundreds of dioxin and furan congeners. Although the use of TEFs has a sound scientific
basis, there is some uncertainty (including assumption of additivity and methods used to
determine relative potency) associated with their use in estimating the ecological effects from
exposure to dioxin-like compounds. However, the predominant congener detected in Oxbow
Area floodplain soils is 2,3,7,8-TCDD. Since this congener is considered to be the most toxic of
the dioxin and furan congeners, the issue is relatively unimportant for this particular assessment.


The TEQ approach also does not account for toxicity of dioxin/furan and PCB congeners that
have a non AhR-mediated toxicological mechanism. However, risk associated with exposure to
compounds that exhibit non-dioxin like effects was separately considered using toxicological data
for PCB mixtures.


4.4 RISK CHARACTERIZATION UNCERTAINTIES
In addition to the uncertainties introduced as a result of the data availability and
representativeness issues discussed above, the major source of uncertainty associated with risk
characterization involves the interpretation of HQ results. Due to the conservative assumptions
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that were made in developing both exposure and effects assessments, HQs that are greater than
one do not indicate that a substantial population- or community-level harm has occurred.


" Attempts were made to bound these uncertainties in the Addendum by considering risk associated
with both chronic NOAELs and LOAELs and evaluating risks using both maximum and average
exposure estimates.


c
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5.0 CONCLUSIONS


Table 17 summarizes the results for each of the assessment endpoints. The findings for each
endpoint receptor are summarized below.


Floodplain Soil Invertebrates. Based on a comparison of maximum and average floodplain soil
concentrations to screening benchmarks, the soil invertebrate community occurring within the
Oxbow Area may be at substantial risk of harm (i.e., Hazard Index [280] greatly exceeds one) due
to exposure to pesticides (including dieldrin, lindane, 4,4-DDE, and 4,4'-DDD) and zinc in
floodplain soil. However, other measures used to assess this endpoint do not support the
conclusion that there is substantial risk of harm to the soil invertebrate community. For instance,
the hazard quotients (HQs) for estimated earthworm tissue concentrations indicate less potential
for risk (NOAEL HQ of 32 and a LOAEL HQ of 120). Furthermore, an evaluation of the soil
invertebrate community study conducted to support the BERA suggests that the invertebrate
fauna is comparable to other exposure areas at the Centredale Site and is not distinguishable from
the upriver background area.


Vermivorous Wildlife Populations. Vermivorous mammal and bird populations that occur
within the Oxbow Area appear to be at substantial risk of harm due to direct exposure to site-
related contaminants in floodplain soil and prey items. 2,3,7,8-TCDD is the most substantial
contributor to the estimated risks to vermivorous receptors. In addition, based on modeled tissue
concentrations, consumption of contaminated earthworm prey may result in elevated tissue
residues in these receptors, potentially resulting in adverse reproductive effects (i.e.,
bioaccumulation hazard). Dietary exposures and modeled tissue burdens in avian eggs and
mammal liver tissue pose a substantial risk of harm to vermivorous wildlife species.


Omnivorous Mammal Populations. Omnivorous mammal populations that forage within the
study area are not at substantial risk of harm from site-related contaminants in floodplain soil and
terrestrial prey items.
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FIGURE 4
DIOXIN AND FURAN CONGENER CONCENTRATIONS IN FLOODPLAIN SOILS
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FIGURE 5


TEQ CONGENER COMPOSITION IN INDIVIDUAL FLOODPLAIN SOIL SAMPLES
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FIGURES
SELECT PESTICIDE AND PCB AROCLOR CONCENTRATIONS IN FLOODPLAIN SOILS
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FIGURE 7
SELECT INORGANIC CONCENTRATIONS IN FLOODPLAIN SOILS
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FIGURE 8
HAZARD RATIOS BY CONTAMINANT CATEGORY FOR OXBOW AND BERA FLOODPLAIN SOILS
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FIGURES
CBR HAZARD RATIOS BY CONTAMINANT CATEGORY FOR OXBOW AND BERA EARTHWORM TISSUE
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FIGURE 10
SUMMARY OF WILDLIFE EXPOSURE MODELING - AMERICAN WOODCOCK


Centredale Manor Restoration Project Superfund Site - Oxbow Area
North Providence, Rhode Island
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FIGURE 11
SUMMARY OF WILDLIFE EXPOSURE MODELING - SHORT-TAILED SHREW


Centredale Manor Restoration Project Superfund Site - Oxbow Area
North Providence, Rhode Island
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FIGURE 12
CBR HAZARD RATIOS -ESTIMATED VERMIVOROUS BIRD EGG TISSUE


Centredale Manor Restoration Project Superfund Site - Oxbow Area
North Providence, Rhode Island
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FIGURE 13
CBR HAZARD RATIOS - ESTIMATED VERMIVOROUS MAMMAL TISSUE


Centredale Manor Restoration Project Superfund Site - Oxbow Area
North Providence, Rhode Island
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FIGURE 14
SUMMARY OF WILDLIFE EXPOSURE MODELING - RACCOON (Floodplain Exposures)


Centredale Manor Restoration Project Superfund Site - Oxbow Area
North Providence, Rhode Island
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TABLE 1. SURFACE SOIL (0-0.5 FT) SAMPLES COLLECTED FROM THE OXBOW
AREA IN JUNE 2004.


Centredale Manor Restoration Project Superfund Site - Oxbow Area
North Providence, Rhode Island


Sample ID


LPX-SD-4401
LPX-SD-4402
LPX-SD-4403
LPX-SD-4404
LPX-SD-4405
LPX-SD-4406
LPX-SD-4407
Field QC Samples
LPX-DU-062104AC


LPX-DU-062104B"
PC00562
PC01090


Analytical Parameters


Dioxin/Furan
/
S
s
s
/•
/
•/


s
s
•/


PCB/Pesticide


s*


s


s*


•/


Metals
/-
/


•/


S


s


TOC


,/


S


s


s


Sample contained <30% solids; the sample was extracted twice, first using the wet, low-solids content
sediment material and again using freeze-dried material from the same sample location. Sample data for the
wet and freeze-dried material extracts did not compare well, and data for freeze-dried sample was used in the
SLERA.


b. Sample contained <30% solids; the sample was extracted twice, first using the wet, low-solids content
sediment material and again using freeze-dried material from the same sample location. Sample data for the
wet and freeze-dried material extracts compared well, and data for the freeze-dried sample is reported.


c. Field duplicate from sample location LPX-SD-4401.
d. Field duplicate from sample location LPX-SD-4402.
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TABLE 2


SELECTION OF CONTAMINANTS OF ECOLOGICAL CONCERN (COPECs)


Centredale Manor Restoration Project Superfund Site - Oxbow Area
North Providence, Rhode Island


CAS Number


35822-46-9


67562-39-4


55673-89-7


39227-28-6


70648-26-9


57663-85-7


57117-44-9


19408-74-3


72918-21-9
40321-76-4


57117-41-6


60851-34-5


57117-31-4


1746-01-6


51207-31-9


3268-87-9


39001-02-0


Chemical


DIcatinlFuranslHCX


1.2.3,4,6.7 .8-HpCDD


1.2,3.4,6,7,8-HpCDF


1.2,3,4,7,8,9-HpCDF


1.2,3,4,7,8-HxCDD


1.2,3,4,7,8-HxCDF


1,2,3.6,7,8-HxCDD
1,2.3,6,7.B-HxCDF


1, 2,3,7. 8,9-HxCOD


1,2.3.7.8,9-HxCDF


1,2,3.7,8-PsCDD


1.2.3.7,8-PeCDF


2,3,4,6.7,8-HxCDF


2,3.4,7.8-PeCDF


2.3.7.8-TCDD


2.3.7,8-TCDF


OCDD
OCDF


TEB TEQ-BIRD


TEM TEQ-MAMMAL


Total HpCDD


Total HpCDF


Total HxCDD


Total HxCDF


Total PeCDD


Total PeCDF


Total TCDD


Total TCDF


Total HpCDD


Total HpCDF


Total HxCDD


Total HxCDF


Total PeCDD
Total PeCDF


Total TCDD
Total TCDF


Median
Concentration


213.000


72.300


4.900


3.930


1 1 .700


9.670


8.550


8.360


2.700


4.190


24.400


9.700


11.100


1800.000


7.540


1380.000


102.000


1851.115


1830.933


415.000


138.000


116.800


131.000


90.350


175.000


1910.000
127.000


Miniumum
Concentration


21


8.8


0.30


0.61


1.7


1.3


1.3


0.34


0.14


0.71


3.8


1.5


1.8


12


1.6


142


11


Maximum
Concentration


(detected)


3440


3190


94


58


98


504


102


213


62


52


227


212


173


4270


24


4100


1770


Maximum
(detected)
Qualifier


EMPC


W


Unite


PG/G.DRYWT


PG/G DRYWT


PG/G.DRYWT


PG/G.DRYWT


PG/G.DRYWT


PG/G.DRYWT


PG/G.DRYWT


PG/G.DRYWT


PG/G.DRYWT


PG/G.DRYWT


PG/G.DRYWT


PG/G.DRYWT


PG/G.DRYWT


PG/G.DRYWT


PG/G.DRYWT


PG/G DRYWT


PG/G.DRYWT


Location of
Maximum
(detected)


LPX-SD-4404


LPX-SD-4404


LPX-SD-4404


LPX-SD-4404


LPX-SD-4404


LPX-SD-4404


LPX-SD-4404


LPX-SD-4404


LPX-SD-4404


LPX-SD-4404


LPX-SD-4406


LPX-SO-4404


LPX-SD-4404


LPX-SD-4405


LPX-SD-4407


LPX-SD-4404


LPX-SD-4404


Detection
Frequency


7/7


7/7


6/7


7/7


7/7


7/7


7/7


6/7


6/7


7/7


7/7


7/7


7/7


7/7


7/7


7/7


7/7


Concentration
U»ed for Risk


Screening'


3440


3190


94


58


98


504


102


213


62


52


227


212


173


4270


24


4100


1770


Floodplaln
Soil


Benchmark11


nva


nva


nva


nva


nva


nva


nva


nva


nva


nva


nva


nva


nva


0.89


nva


nva


nva


Retain as
COPEC?


No


No


No


No


No


No


No


No


No


No


No


No


No


Yes


No


No


No


Rationale for
Contaminant
Deletion or


Selection"


D


D


D


D


D


D


D


D


D


D


D


D


D


C


D


D


D


Data
Distribution


Lognormal


Lognormal


Lognormal


Lognormal


Lognormal


Lognormal


Lognormal


Lognormal


Lognormal


Lognormal


Lognormal


Lognormal


Lognormal


Normal


Lognormal


Lognormal


Lognormal


374 4298 PG/G.DRYWT LPX-SD-4405 7/7 4298 nva No D Lognormal


347 4291 PG/G.DRYWT LPX-SO-4405 7/7 4291 nva No D Lognormal


40


14


23


15


12


14


118


21


Metals


7440-36-0 Antimony


7440-38-2 Arsenic


7440-39-3 Barium


7440-41-7 Beryllium


7440-43-9 Cadmium
7440-47-3 Chromium


7440-48-4 Cobalt


7440-50-8 Copper


7439-92-1 Lead


7439-96-5 Manganese


13939-06-5 Molybdenum


7440-02-0 Nickel


7782-49-2 Selenium


7440-22-4 [Silver


7440-28-0 Thallium


7440-62-2 Vanadium
7440-66-6 Zinc


2.085


3.075
256.000


4.075


3.320


73.550


16.550


54.950


210.000


818.000


5.770


30.800


1.650


1.045


0.711


61.250
301.500


10700


5360


4930


6590


547


1630


4460


471


J


J


J


J


J


J


J


J


PG/G.DRYWT


PG/G.DRYWT


PG/G.DRYWT


PG/G.DRYWT


PG/G_DRYWT


PG/G.DRYWT


PG/G.DRYWT


PG/G.DRYWT


LPX-SD-4404


LPX-SD-4404


LPX-SD-4404


LPX-SD-4404


LPX-SD-4404


LPX-SD-4404


LPX-SD-4405


LPX-SD^404


7/7


7/7


6/7


7/7


6/7


7/7


7/7


7/7


10700


5360


4930


6590


547


1630


4460


471


nva


nva


nva


nva


nva


nva


nva


nva


No


No


No


No


No


No


No


No


D


D


D


D


D


D


D


D


Lognormal


Lognormal


Lognormal


Lognormal


Lognormal


Lognormal


Lognormal


Lognormal


0.92 7.0 UO/S_DRYWT LPX-SD-4404 4/4 7.0 0,045 Yea C None


2.6 13 UGffi.DRYWT LPX-SO-4404 4/4 13 0.22 Yes C None


174 514 UG/G.DRYWT LPX-SD-4404 4/4 514 130 Yes C None


3.5 7.9 UG/G_DRYWT LPX-SD-4402 4/4 7.9 0.77 Yes C None


1.2 8.3 UG/G.DRYWT LPX-SD-4404 4/4 8.3 1.70 Yes C None


43 104 J UG/G.DRYWT LPX-SD-4402 4/4 104 0.40 Yes C None


8.8 22 UG/G_DRYWT LPX-SD-4404 4/4 22 0.13 Yes C None


17 357 UG/G.DRYWT LPX-SD-4404 4/4 357 0.71 Yes C None


44 1835 UG/G.ORYWT LPX-SD-4404 4/4 1835 20 Yes C None


809 869 UG/G.DRYWT LPX-SO-4404 4/4 859 100 Yes C None


4.8 17 UG/G_DRYWT LPX-SD-4402 4/4 17 0.32 Yes C None


18 32 | UG/G.DRYWT LPX-SD-4402 4/4 32 53 No B | None


0.21 2.2 UG/G_DRYWT LPX-SD-4404 3/4 22. 0.34 Yes C None


0.45 11 UG/G.DRYWT | LPX-SD-4404 | 4/4 11 38 No B | None


0.40 1.0 UG/G.DRYWT LPX-SD-4404 4/4 1.0 0.24 Yes C None


44 71 UG/G.DRYWT LPX-SD-4404 4/4 71 0.72 Yes C None


109 1867 UG/G.DRYWT LPX-SD-4404 4/4 1867 78 Yes C None


Arithmetic


Mean


1745


Standard
Deviation


1567


1824 1519


1809 1518


3.026 2.774


5.390 4.945


300.000 150.102


4.878 2.071


4.020 3.016


73.550 33.473


15.973 6.829


121025 159.020


574.850 844.231


826.000 23.580


8.35S 5.990


28.100 6.511


1.431 0.887


3.411 | 5.134


0.715 0.267


59.300 11.511
644.750 829.272


Geometric


Mean


175.536
70.901


3.850


4.284


10.003


10.638


8.300


6.540


2.576
4.671


21.199


9.312


9.830


Standard
Deviation


5.109


6.654


5.814


4.180


3.816


6.822


4.253


7.059


6.273


3.905


4.124


4.989
4.667


8.241


922.573


89.140


1233.140


1211.914


370.161


131.437


150.172
140.306


76.327


139.235


1090.711
124.742


2.231


4.215


275.606


4.801


3.210


67.590


14.862


63.730


243.011


825.751


7.166


27.423


1.053


1.530


0.675


58.389
342.534


2.762


3.279


4.813


2-785


2.823


5.906


6.543


10.233


7.166


6.798


4.583


3.723
3.288


2.437


2.106


1.590


1.462


2.223


1.619


1.567


3.640


4.651


1.029


1.818


1.306


3.011


3.971


1.495


1.231
3.617
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TABLE 2
SELECTION OF CONTAMINANTS OF ECOLOGICAL CONCERN (COPECs)


Centredale Manor Restoration Project Superfund Site • Oxbow Area
North Providence, Rhode Island


CAS Number


1336-36-3


12674-11-2


11104-28-2


11141-16-5


53469-21-9


12672-29-6


1 1097-69-1


11096-82-5


Chemical


PCB as Aroclors


TOTAL AROCLOR


Aroclor 1016


Aroclor 1221


Aroclor 1232


Aroclor 1242


Aroclor 1248


Aroclor 1254


Aroclor 1260


11100-14-4 Aroclor 1268


Median
Concentration


637.830


8.495


8.480


8.480


8.480


8.480


837.830


8.495
10.140


Mlniumum
Concentration


103
8.1
8.1
8.1
8.1
8.1


Maximum
Concentration


(detected)


3583


8.5 3583
8.1


Maximum
(detected)
Qualifier


U
U
U
U
U


Units


NG/G.DRY


NG/G.DRY


NG/G.DRY


NG/G.DRY


NG/G.DRY


NG/G.DRY


Location of
Maximum
(detected)


LPX-SD-4402


J NG/G.DRY LPX-SD-4402


U NG/G.ORY


Detection
Frequency


3/3
0/3
0/3
0/3
0/3
0/3


Concentration
Used for Risk


Screening1


3583


2/3 3583


0/3 |


Floodplain
Soil


Benchmark11


20
110
120
100
98
100
92
28


Retain as
COPEC?


Yes
No
No
No
No
No


Rationale for
Contaminant
Deletion or


Selection1


C
A
A
A
A
A


Data
Distribution


None


None


None


None


None


None


Yes C None


No A None


8.1 103 NOG.DRY LPX-SD-4404 1/3 103 26 Yes C None


iPectfcfdei/Herb/c/des


72-54-B 4.4'-ODD


72-55-9 4,4'-DDE


50-29-3 4,4'-DOT


319-84-6


5103-71-9


309-00-2


319-85-7


319-86-8


60-57-1


959-98-8


33213-65-9


1031-07-8


72-20-8


7421-93-4


53494-70-5


5103-74-2


76-44-8


1024-57-3


58-89-9


72-43-5


57-74-9


8001-35-2


a-BHC


a-chlordane


aldrin


b-BHC


d-BHC


DieWrin


endosurfan I
endosurfan II


endosurfan sulfate


endrin


endrin aldehyde


endrin ketone


g-chlordane


heptachlor


neptachkir epoxide


Undone


methoxychlor


Technical Chlordane
Toxaphene


8.990


6.420


0.960


0.075


1.190


0.970


0.070


0.085


3.430


0.085


0.100


0.100


0085


1.900


0.100


2.930


0.095


0.085


0.090


0.115


10.170
8.500


4.420 27 NG/G.DRY LPX-SD-4407 3/3 27 2.5 Yes C None


6.0 42 NG/G.DRY LPX-SD-4407 3/3 42 2.5 Yes C None


0.075 2.8 J NG/G.DRY LPX-SD-4407 2/3 2.8 2.5 Yea C None


0.075


0.070


0.070


0.065


0.080


2.5
0.085


0.080


0.095


0.080


0.12


0.080


2.1
0.075


0.070


0.075


0.110


8.1
81


Ancillary


Total Organic Carbon 15.730


Shaded cells indicate chemicals selected as COPECs.


a. Maximum detected concentration used for screening.


13


b. Floodplain soil screening values presented in Table D-3 in Baseline Ecotogi


c. Rationale for deleting or retaining analyta:


A - Not retained because compound was not detected n any sample.


7.7


1.8


63


3.4


9.5
1.7
6.9


0.73


U
J
J


U
U
J
U


U
U
J


0.18


0.76 J


30


36


:al Risk Assessme


U


U


n (MACTEC,


B. Not retained because soil benchmark is greater than maximum delected concentration


C. Retained because maximum detected concentration exceeds screening benchmark value.


NG/G.DRY


NG/G.DRY


NG/G.DRY


NG/G.DRY


NG/G.DRY


NG/G.DRY


NG/G.DRY


NG/G.DRY


NG/G.DRY


NG/G.DRY


NG/G.DRY


NG/G.DRY


NG/G.DRY


NG/G.DRY


NG/G.DRY


NG/G_DRY


NG/G.DRY


NG/G.DRY


NG/G DRY


Percent


2004); tower of s


LPX-SD-4407


LPX-SD-4402


LPX-SD-4402


LPX-SD-4404


LPX-SD-4402
LPX-SD-4404


LPX-SD-4407


LPX-SD-4404


0/3
213
2)3
0/3
0/3
3/3
0/3
1/3
0/3
0/3
2/3
1/3
3/3
1/3


LPX-SD-4404 1/3


LPX-SD-4402 1/3


LPX-SD-4404


LPX-SD-4407


oil invertebrate and


0/3
1/3
0/3


3/3


wildlife benchmar


7.7
1.6


63


3.4


9.5
1.7
6.9


0.73


0.18


0.76


30


ks selected. Table v


2.5
100
2.5


1.00


100


0.50


100
100
100
1.00


54
100
100
39
43


0.050


100
100
100


alues originally p


D. Individual dioxin and furan congeners and homolouge groups were net specifically identified as COPECs because a toxic equivalency approach was employed in the assessment.


No
No
No
No
No


Yes
No
No
No
No
No
No
No


No
No
Yes
No
No
No


resented in un


A
B
B
A
A


C
A
B
A
A
B
B
B
B
B
C
A
B
A


ts of ug/g and adju


None


None


None


None


None


None


None


None


None


None


None


None


None


None


None


None


None


None
None


None


Mean


1441.413


8.927


8.910


8.910


8.910


8.910


Standard
Deviation


1874.097


1.084


1.081


1.081


1.081


1.081


1409.870 1908.368


8.927 1.084


40.453 54.272


13.330 11.700


18.243 20887


1.265 1.368


0.082


2.980


0.893


0.072


0.088


23.107


0.092


1.183


0.105


0.088


3842


0.637


3.963


0.300


0.112


0.308


0.122


16.127


8.932


21633


sted as necessary.


0.012


4.109


0.788


0.008


0.010


34.881


0.012


1.894


0.013


0.010


4.989


0.947


2.596


0.373


0.060


0.391


0.016


12.127
1.084


Mean
Standard
Deviation


617.679 ; 5.896


8.884 1.126


8.868 1.125


8.868 i 1.125


8.868 1.125


8.868 1125


268.614 22.523


8.884 1.126
20.392 , 4.088


10.184 I 2.488


11.740 3.040


0.584 6.383
0.081 1.146


0.862 10.650


0.481 5.419


0.071 1.111


0.088 . 1.122


6.172 5.935


0.091 1.130


0.300 ; 8.152


0.104 1.131


0.088 1.122


1.276 . 9.340


0.240 i 5.551


3.484 1.861


0.173 3.494


0.102 . 1.647


0.172 : 3.624


0.121 1.137


13.549
8.889


12.635 19493


2.013
T126


1.721
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TABLE 3
ESTIMATED EARTHWORM TISSUE CONCENTRATIONS DERIVED USING SITE-SPECIFIC BSAFs


Centredale Manor Restoration Project Superfund Site - Oxbow Area
North Providence, Rhode Island


CAS Number Chemical


Metals
7440-36-0 Antimony
7440-38-2 Arsenic
7440-39-3 Barium
7440-41-7 Beryllium
7440-43-9 Cadmium
7440-47-3 Chromium
7440-48^t Cobalt
7440-50-8 Copper
7439-92-1 Lead
7439-96-5 Manganese
7439-98-7 Molybdenum
7782-49-2 Selenium
7440-28-0 Thallium
7440-62-2 Vanadium
7440-66-6 Zinc


Pesticides/Herbicides
72-54-8 4,4'-DDD
72-55-9 4,4'-DDE
50-29-3 4,4'-DDT
60-57-1 Dieldrin
58-89-9 Lindane


PCB as Aroclors
12767-79-2 TOTAL AROCLOR
11097-69-1 Aroclor1254
11100-14-4 Aroclor1268


DioxinlFurans c


1746-01-6 2,3,7,8-TCDD
35822-46-9 1,2,3,4,6,7,8-HpCDD
67562-39-4 1,2,3,4,6,7,8-HpCDF
55673-89-7 1,2,3,4,7,8,9-HpCDF
39227-28-6 1,2,3,4,7,8-HxCDD
70648-26-9 1,2,3,4,7,8-HxCDF
57663-85-7 1,2,3,6,7,8-HxCDD
57117-44-9 1,2,3,6,7,8-HxCDF
19408-74-3 1,2,3,7,8,9-HxCDD
72918-21-9 1,2,3,7,8,9-HxCDF
40321-76-4 1,2,3,7,8-PeCDD
57117-41-6 1,2,3,7,8-PeCDF
60851-34-5 2,3,4,6,7,8-HxCDF
57117-31-4 2,3,4J,8-PeCDF
1746-01-6 2,3,7,8-TCDD
51207-31-9 2,3,7,8-TCDF
3268-87-9 OCDD
39001-02-0 OCDF


TEB TEQ-BIRD
TEM TEQ-MAMMAL


Maximum


7.0
13


514
7.9
8.3
104
22
357
1835
859
17.3
2.2
1.0
71


1867


Floodplain Soil


Average


3.0
5.4
300
4.9
4.0
74
16
121
575
826
8.4
1.4


0.71
59
645


Units


UG/G_DRYWT
UG/G_DRYWT
UG/G_DRYWT
UG/G_DRYWT
UG/G_DRYWT
UG/G_DRYWT
UG/G_DRYWT
UG/G_DRYWT
UG/G_DRYWT
UG/G_DRYWT
UG/G_DRYWT
UG/G_DRYWT
UG/G_DRYWT
UG/G_DRYWT
UG/G_DRYWT


0.027
0.042


0.0028
0.063


0.00076


0.013
0.018
0.0013
0.023


0.00031


UG/G_DRYWT
UG/G_DRYWT
UG/G_DRYWT
UG/G_DRYWT
UG/G_DRYWT


3.6
3.6
0.10


1.4
1.4


0.040


UG/G_DRYWT
UG/G_DRYWT
UG/G_DRYWT


0.0043
0.0034
0.0032


0.000094
0.000058
0.000098
0.00050
0.00010
0.00021
0.000062
0.000052
0.00023
0.00021
0.00017
0.0043


0.000024
0.0041
0.0018
0.0043
0.0043


0.0017
0.00062
0.00050
0.000016
0.000011
0.000022
0.000078
0.000021
0.000035
0.000011
0.000011
0.000051
0.000036
0.000032
0.0017


0.000012
0.0015
0.00031
0.0018
0.0018


UG/G_DRYWT
UG/G_DRYWT
UG/G_DRYWT
UG/G_DRYWT
UG/G_DRYWT
UG/G DRYWT
UG/G DRYWT
UG/G DRYWT
UG/G_ DRYWT
UG/G_DRYWT
UG/G_DRYWT
UG/G_DRYWT
UG/G_DRYWT
UG/G_DRYWT
UG/G_DRYWT
UG/G_DRYWT
UG/G_DRYWT
UG/G_ DRYWT
UG/G_DRYWT
UG/G_DRYWT


Earthworm


BSAFs'


0.699
0.112
0.236
0.144
4.016
0.083
0.120
0.098
0.145
0.201
0.082
1.730
0.176
0.080
0.618


0.466
0.545
0.210
0.583
1.331


0.366
0.354
0.428


0.252
0.218
0.213
0.251
0.696
0.172


na
0.415
0.199
4.569
1.027
1.083
0.500
0.299
0.252
0.125
0.219
0.234
0.339
0.353


Estimated Earthworm Tissueb


Maximum


1.5E+00
4.3E-01
3.6E+01
3.4E-01
9.9E+00
2.6E+00
7.9E-01
1.1E+01
8.0E+01
5.2E+01
4.2E-01
1.2E+00
5.5E-02
1.7E+00
3.5E+02


Average


6.3E-01
1.8E-01
2.1E+01
2.1E-01
4.8E+00
1.8E+00
5.7E-01
3.6E+00
2.5E+01
5.0E+01
2.0E-01
7.4E-01
3.8E-02
1.4E+00
1.2E+02


Units


UG/G_ WETWT
UG/G_WETWT
UG/G_ WETWT
UG/G_WETWT
UG/G_WETWT
UG/G_ WETWT
UG/G_WETWT
UG/G_ WETWT
UG/G_WETWT
UG/G_ WETWT
UG/G_ WETWT
UG/G_ WETWT
UG/G_ WETWT
UG/G_ WETWT
UG/G_ WETWT


3.7E-03
6.9E-03
1.7E-04
1.1E-02
3.0E-04


1.9E-03
3.0E-03
7.9E-05
4.0E-03
1.2E-04


UG/G_WETWT
UG/G_ WETWT
UG/G_ WETWT
UG/G_ WETWT
UG/G_WETWT


3.9E-01
3.8E-01
1.3E-02


1.6E-01
1.5E-01
5.2E-03


UG/G_ WETWT
UG/G_WETWT
UG/G_WETWT


3.2E-04
2.2E-04
2.0E-04
7.0E-06
1.2E-05
5.1E-06


1.3E-04
4.0E-05
3.2E-05
1.2E-06
2.4E-06
1.1E-06


UG/G_ WETWT
UG/G_WETWT
UG/G_WETWT
UG/G_ WETWT
UG/G_WETWT
UG/G WETWT
UG/G WETWT


1.3E-05
1.3E-05
8.5E-05
1.6E-05
7.4E-05
3.2E-05
1.6E-05
3.2E-04
8.9E-07
2.7E-04
1.2E-04
4.4E-04
4.5E-04


2.6E-06
2.1E-06
1.5E-05
3.4E-06
1.7E-05
5.5E-06
2.9E-06
1.3E-04
4.4E-07
9.6E-05
2.2E-05
1.9E-04
1.9E-04


UG/GJ/VETWT
UG/G_ WETWT
UG/G_ WETWT
UG/G_ WETWT
UG/G_WETWT
UG/G_ WETWT
UG/G_WETWT
UG/G_ WETWT
UG/G_ WETWT
UG/G_ WETWT
UG/G_ WETWT
UG/G_ WETWT
UG/G_ WETWT


C


c
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TABLE 3
ESTIMATED EARTHWORM TISSUE CONCENTRATIONS DERIVED USING SITE-SPECIFIC BSAFs


Centredale Manor Restoration Project Superfund Site - Oxbow Area ^^7
North Providence, Rhode Island


Notes:


a. Mean Biota Soil Accumulation Factors (BSAFs) presented in Table J-8 of the BERA (MACTEC, 2004). Units are goc(drywtVgiipid(wetw')-


b. Earthworm tissue concentrations were estimated by multiplying the soil concentration (either maximum or arithmetic average) by the BSAF and the


estimated earthworm lipid percentage and dividing by estimated soil TOC.


Average earthworm lipid percentage of Lyman Mill earthworm samples collected to support the BERA (Table 20; MACTEC, 2004).


Average TOC in LPX-SD-4402 and field duplicate (Rl samples collected by Battelle in 2004); conservative estimate of soil TOC,


lowest TOC was measured at this location and average of 3 Oxbow sampling locations was 0.02163 g OC/g.
c. Bold font indicates chemicals that were not selected as COPECs because a toxic equivalency approach was employed in the SLERA; however,


earthworm tissue concentrations were estimated for individual dioxin and furan congeners in order to estimate wildlife tissue concentrations.
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c
TABLE 4


SOIL INVERTEBRATE HAZARD QUOTIENTS FOR COPECs IN OXBOW AREA FLOODPLAIN SOILS


Centredale Manor Restoration Project Superfund Site - Oxbow Area
North Providence, Rhode Island


C


Chemical
Detection
Frequency


Units
Exposure Point Concentration


MAX1 AVG'


TRV"


Pesticides


4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Lindane


3/3
3/3
2/3
3/3
1/3


UG/G
UG/G
UG/G
UG/G
UG/G


0.02658
0.04236
0.00276
0.06338
0.00076


0.0133
0.018
0.0013
0.0231
0.00031


0.0025
0.0025
0.0025
0.0005
0.00005


Total Pesticides


Hazard Quotients


MAX0


1.1E+01
1.7E+01
1.1E+00
1.3E+02
1.5E+01


1.7E+02


AVGd


5.3E+00
7.3E+00
5.1E-01
4.6E+01
6.2E+00


6.6E+01


PCBs


TOTAL AROCLOR
Aroclor-1254
Aroclor-1268


3/3
2/3
1/3


UG/G
UG/G
UG/G


3.6
3.6
0.10


1.4
1.4


0.040


137
17


861


Total PCBs


2.6E-02
2.2E-01
1.2E-04


2.4E-01


1.0E-02
8.5E-02
4.7E-05


9.6E-02


Inorganics/Metals


Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Manganese
Molybdenum
Selenium
Thallium
Vanadium
Zinc


4 / 4
4 / 4
4 / 4
4 / 4
41 4


4 / 4
4 / 4
4 / 4
4 /4
4 / 4
4 / 4
3 / 4
4 / 4
4 / 4
4 / 4


UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G


7.0
13


514
7.9
8.3


104.0
22.0
357
1835
859
17
2.2
1.0
71


1867


3.0
5.4
300
4.9
4.0
73.6
16.0
121
575
826
8.4
1.4


0.71
59
645


3.5
60


3000
1.1
20
0.4


1000
50
500
100
200
70
1


20
100


Total Inorganics/Metals


2.0E+00
2.1E-01
1.7E-01
7.2E+00
4.1E-01
2.6E+02
2.2E-02
7.1E+00
3.7E+00
8.6E+00
8.7E-02
3.2E-02
1.0E+00
3.6E+00
1.9E+01


3.1E+02


8.6E-01
9.0E-02
1.0E-01
4.4E+00
2.0E-01
1.8E+02
1.6E-02
2.4E+00
1.1E+00
8.3E+00
4.2E-02
2.0E-02
7.1E-01
3.0E+00
6.4E+00


2.1E+02


Dioxins


2,3,7,8-TCDD 1 /4 UG/G 0.0043 0.0017 0.0048 8.8E-01


Total || 4.8E+02


3.6E-01


2.8E+02


Notes:
a. MAX and AVG EPCs defined as the maximum detected and arithmetic mean COPEC concentrations presented in Table 2.
b. Soil Toxicity Reference Values (TRVs) based on lowest available invertebrate screening benchmark values


as summarized in the BERA (MACTEC, 2004; Table D-3).
c. MAX Hazard Quotient is the ratio of the maximum concentration to the TRV.
d. AVG Hazard Quotient is the ratio of the average concentration to the TRV.
Shaded cells indicate a hazard quotient greater than 1.


C
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c
TABLE 5


CBR-BASED HAZARD QUOTIENTS FOR COPECs IN OXBOW EARTHWORM TISSUE


Centredale Manor Restoration Project Superfund Site - Oxbow Area
North Providence, Rhode Island


Chemical


Pesticides


4,4-DDD


4,4'-DDE


4,4'-DDT


Dieldrin


Lindane


Detection
Frequency


Units
Exposure Point
Concentration


MAX" AVGa


CBRb


NOAEL LOAEL


Hazard Quotient0


Maximum


NOAEL LOAEL


Average


NOAEL LOAEL


3/3


3/3


2/3


3/3


1/3


UG/G


UG/G


UG/G


UG/G


UG/G


0.0037


0.0069


0.00017


0.011


0.00030


0.0019


0.0030


0.000079


0.0040


0.00012


0.008


0.042


0.13


0.01


2


0.6


0.29


0.15


0.08


0.072


Total Pesticides


4.6E-01


1.6E-01


1.3E-03


1.1E+00


1.5E-04


1.7E+00


6.2E-03


2.4E-02


1.2E-03


1.4E-01


4.2E-03


1.7E-01


2.3E-01


7.1E-02


6.1E-04


4.0E-01


6.1E-05


7.1E-01


3.1E-03


1.0E-02


5.3E-04


5.0E-02


1.7E-03


6.6E-02


PCBs


TOTAL AROCLOR


Aroclor1254


Aroclor1268


3/3


2/3


1/3


UG/G


UG/G


UG/G


0.39


0.38


0.013


0.16


0.15


0.0052


10.4 8.1


0.45


Total PCBs


3.6E-02


3.6E-02


4.7E-02


2.9E-02


7.6E-02


1.4E-02


1.4E-02


1.8E-02


1.2E-02


3.0E-02


norganics/Metals


Antimony


Arsenic


Barium


Beryllium


Cadmium


Chromium


Cobalt


Copper


.ead


Manganese


Molybdenum


Selenium


rhallium


Vanadium


Zinc


4/4


4/4


4/4


4/4


4/4


4/4


4/4


4/4


4/4


4/4


4/4


3/4


4/4


4/4


4/4


UG/G


UG/G


UG/G


UG/G


UG/G


UG/G


UG/G


UG/G


UG/G


UG/G


UG/G


UG/G


UG/G


UG/G


UG/G


1.5


0.43


36


0.34


9.9


2.6


0.79


11


80


52


0.42


1.2


0.055


1.7


345


1


0.18


21


0.21


4.8


1.8


0.57


3.6


25


50


0.20


0.74


0.038


1.4


119


5


1.0


5.1


1.1


3.4


2.3


18.4


2.9


2.7


0.8


13


9


4.2


0.41


0.093


4.4


5.8


0.2


0.41


20


Total Inorganics/Metals


Dioxins


2,3,7,8-TCDD 7/7 UG/G 0.0003 0.0001 0.0003 | 0.003


Total


2.9E-01


4.2E-01


6.7E-02


8.9E+00


3.1E+00


3.5E+01


2.8E+00


3.9E-01


2.0E-02


2.1E+00


2.7E+01


8.0E+01


1.6E-01


1.0E-01


8.9E+01


1.1E+02


2.4E+00


1.4E+01


5.8E+00


4.2E+00


1.8E+01


2.4E+02


1.3E-01


1.7E-01


4.1E-02


4.3E+00


1.0E+00


1.1E+01


2.7E+00


2.5E-01


1.4E-02


1.8E+00


9.4E+00


3.1E+01


1.1E+00


8.3E+01


1.1E-01


2.4E+02


4.4E-01


3.2E+01


7.0E-02


4.3E-02


5.2E+01


5.2E+01


8.1E-01


4.3E+00


3.7E+00


3.5E+00


6.1E+00


1.2E+02


4.4E-02


1.2E+02


C


Notes:


a. Estimated earthworm EPCs presented in Table 3.


b. Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in the BERA (MACTEC, 2004; Table G-1).


c. Hazard Quotient is the ratio of the Average and Maximum concentration to the NOAEL or LOAEL CBR.


Shaded cells indicate a hazard quotient greater than 1.


C
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TABLE 6


INCREMENTAL RISK SUMMARY FOR OXBOW AREA FLOODPLAIN SOIL


Centredale Manor Restoration Project Superfund Site - Oxbow Area
North Providence, Rhode Island


Oxbow Study Area


Analyte
HI
Dieldrin
Lindane
Zinc
4,4'-DDE
4,4'-DDD
Beryllium
_ead
Antimony


Risk Summary Incremental Risk0


Oxbow0


MAX AVG
4.8E+02 2.8E+02
1.3E+02 4.6E+01
1.5E+01 6.2E+00
1.9E+01 6.4E+00
1.7E+01 7.3E+00
1.1E+01 5.3E+00
7.2E+00 4.4E+00
3.7E+00 1.1E-I-00
2.0E+00 8.6E-01


Greystone"


MAX AVG
1.1E+03 8.5E+02
1.9E+01 1.3E+01


5.0E+00 2.9E+00
8.2E+00 5.3E+00
6.1E+00 3.3E+00
4.1E+00 2.8E+00
1.2E+00 9.0E-01
2.8E-01 1.8E-01


MAX AVG


1.1E+02 3.4E+01
1.5E+01 6.2E+00
1.4E+01 3.6E+00
8.7E+00 2.0E+00
4.6E+00 2.0E+00
3.1E+00 1.6E+00
2.5E+00 2.5E-01
1.7E+00 6.9E-01


Notes:
a. Risk estimates as calculated and presented in Table 4.


b. Risk estimates as calculated and presented Table 71 in the BERA (MACTEC, 2004). HI is based on summing the HQs of all
COPECs selected in the BERA.
c. Incremental risks calculated for all analytes with RME-based HQs greater than one which, in combination, contribute at least


95% to the total risk, and which exceeds the corresponding reference risk estimate.
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.
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TABLE 7


INCREMENTAL RISK SUMMARY FOR ESTIMATED OXBOW STUDY AREA EARTHWORM TISSUE


Centredale Manor Restoration Project Superfund Site - Oxbow Area
North Providence, Rhode Island


Oxbow Study Area


Analyte
HI
Cadmium
Zinc


Risk Summary Incremental Riskc


Oxbow"


NOAEL
3.2E+01
4.3E+00
9.4E+00


LOAEL
1.2E+02
5.2E+01
6.1E+00


Greystone"


NOAEL LOAEL
2.7E+03


6.7E+00


4.9E+02
3.2E+01
4.4E+00


NOAEL LOAEL


4.3E+00 2.0E+01
2.7E+00 1.7E+00


Notes:
a. Risk estimates as calculated and presented in Table 5.


b. Risk estimates as calculated and presented Table 74 in the BERA (MACTEC, 2004). HI is based on summing the HQs of all
COPECs selected in the BERA.
c. Incremental risks calculated for all analytes with RME-based HQs greater than one which, in combination, contribute at least


95% to the total risk, and which exceeds the corresponding reference risk estimate.
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.


C
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TABLE 8. EXPOSURE ASSUMPTIONS FOR THE AMERICAN WOODCOCK.


Centredale Manor Restoration Project Superfund Site - Oxbow Area
North Providence, Rhode Island


Parameter


Soil concentration
Percentage of
earthworms in diet
Earthworm
concentration"
Ingestion Rateb


Incidental Soil
Ingestion Rate0


Site Foraging
Factord


Body Weight


Symbol


soil


^earthworms


^earthworm


IRfood


IRsoil


SFF


BW


Value


COPEC-specific
100


COPEC-specific


0.082


0.012


100


0.20


Units


Ug/gdw


%


Ug/gv™


kg/day


kg/day


%


kg


Reference


Table 1
Assumption


Table 2


USEPA, 1993


Assumption


Gregg, 1984


USEPA, 1993
Notes:
a. Earthworm tissue concentrations estimated using site-specific BSAFs as discussed in 3.1.1.
b. Calculated using regression equation for non-passerines: IRfood (g/day) = 0.301 * BW 0.751 (g) and


converted to kg/day.
c. Assume 15% of daily food ingestion rate.
d. Assumed 100% for initial calculations using maximum exposure estimates; also 100% for evaluation


of average conditions based on average home range (5 hectares) of females with broods in Wisconsin
woods (Gregg, 1984) relative to estimated available habitat in Oxbow Area (11.12 hectares).


C







c TABLE 9. EXPOSURE ASSUMPTIONS FOR THE SHORT-TAILED SHREW.


Centredale Manor Restoration Project Superfund Site - Oxbow Area
North Providence, Rhode Island


C


Parameter


Soil concentration
Percentage of
plants in diet


Plant concentration
Percentage of
earthworms in diet


Earthworm
concentration"
Ingestion Rateb


Incidental Soil
Ingestion Rate0


Site Foraging
Factord


Body Weight


Symbol


soil


plants


Cplant


"earthworms


^-•earthworm


IRfood


IRsoil


SFF


BW


Value


COPEC-specific
15


COPEC-specific
85


COPEC-specific


0.013


0.00064


100


0.017


Units


Ug/gdw


%


Ug/gww


%


Ug/gww


kg/day


kg/day


%


kg


Reference


Table 1
USEPA, 1993;
Whittaker and Feraro,
1963
Tables C.2-1,D.2-1
USEPA, 1993;
Whittaker and Feraro,
1963
Table 2


USEPA, 1993


Assumption


Buckner, 1966


Guilday, 1957
Notes:
a. Earthworm tissue concentrations estimated using site-specific BSAFs as discussed in 3.1.1.
b. Calculated using regression equation for mammals: IRf00d (g/day) = 0.235 * BW 0.822 (g) and


converted to kg/day.
c. Assume 5% of daily food ingestion rate.
d. Assumed 100% for initial calculations using maximum exposure estimates; also 100% for evaluation


of average conditions based on average home ranges (0.390 hectares) in southern Manitoba/tamarack
bog habitat relative to estimated available habitat in Oxbow Area (11.12 hectares).


C
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TABLE 10


CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED VERMIVOROUS AVIAN EGG TISSUE


Centredale Manor Restoration Project Superfund Site - Oxbow Area
North Providence, Rhode Island


Hazard Quotients*


Chemical


Estimated Earthworm
Tissue Concentration'


MAX AVG


Units Avian BMF"
(lipid basis)


TEF


Estimated Egg
Tissue


Concentration0


MAX AVG


CBRd


NOAEL


Pesticides/PCBs


4,4-DDD


4,4'-DDE-


4,4'-DDT


Dieldrin
Lindane


0.0037


0.0069


0.0002


0.011
0.00076


0.013


0.0030


0.000079


0.0040
0.00031


UG/G


UG/G


UG/G


UG/G
UG/G


-


13.3


0.69


2.82
#N/A


na


na


na


na
na


2.7E-01


3.5E-04


9.0E-02


1.1E-01


1.6E-04


3.3E-02


LOAEL


Maximum


NOAEL LOAEL


Average


NOAEL LOAEL


0.009


0.10


0.059


Total Pesticides/PCBs


2.7E+00


1.5E+00


4.2E+00


1.1E+00


5.6E-01


1.7E+00


Dioxlns/Furans


2,3,7,8-TCDD


1,2,3,7,8-PeCDD


2,3,4,7,8-PeCDF


1,2,3,6,7,8-HxCDD


1,2,3,4,6,7,8-HpCDD


OCDD


1,2,3,4,7,8-HxCDF


1,2,3,6,7,8-HxCDF


2,3,7,8-TCDF


1,2,3,4,7,8-HxCDD


1,2,3,7,8,9-HxCDD


2,3,4,6,7,8-HxCDF


1,2,3,4,6,7,8-HpCDF


1,2,3,4,7,8,9-HpCDF
OCDF


0.00032


0.000016


0.000016


#N/A


0.00022


0.00027


0.000005


0.000013


0.000001


0.000012


0.000013


0.000032


0.00020


0.0000070
0.00012


0.00013


0.0000034


0.0000029


#N/A


0.000040


0.00010


0.000001 1


0.0000026


0.00000044


0.0000024


0.0000021


0.0000055


0.000032


0.0000012
0.000022


UG/G


UG/G


UG/G


UG/G


UG/G


UG/G


UG/G


UG/G


UG/G


UG/G


UG/G


UG/G


UG/G


UG/G
UG/G


6.99


3.35


1.57


5.98


-


#N/A


#N/A


#N/A


#N/A


#N/A
#N/A


1


1


1


0.01


0.001


0.0001


0.1


0.1


1
0.05


0.1


0.1


0.01


0.01
0.0001


TCDD Toxic Equivalency (Birds]


6.5E-03


1.6E-04


7.1E-05


6.7E-03


2.7E-03


3.3E-05


1 .3E-05


2.7E-03 7.0E-05 1 .2E-03


Total


9.6E+01


9.6E+01


5.6E+00


9.8E+00


3.9E+01 2.3E+00


3.9E+01 4.0E+00
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TABLE 10
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED VERMIVOROUS AVIAN EGG TISSUE


Centredale Manor Restoration Project Superfund Site - Oxbow Area
North Providence, Rhode Island


Notes:


a. EPCs for earthworm tissue (Table 3); only analytes with BMFs presented.


b. Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % gull egg) presented in the BERA (MACTEC, 2004; Table J-12).


c. Egg concentration for avian insectivore receptor (mg/kg wet weight) estimated by multiplying the earthworm tissue concentration by the BMF and the ratio


of the egg to earthworm percent lipid. The following lipid contents were assumed:


Average earthworm lipid percent in Lyman Mill Pond.


Average gull egg lipid percentage (Braune and Norstrom, 1989)


d. Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in the BERA (MACTEC, 2004;


Table G-1); TCDD CBRs presented in Table 130 (MACTEC, 2004).


e. Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR.


na - Not available/applicable.
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TABLE 11


CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED VERMIVOROUS MAMMALIAN TISSUE


Centredale Manor Restoration Project Superfund Site - Oxbow Area
North Providence, Rhode Island


Hazard Quotients*


Chemical


Estimated Earthworm
Tissue Concentration*


MAX AVG


Units
Mammal


BMF" (lipid
basis)


TEF
Estimated Tissue
Concentration0


MAX AVG


CBR"


NOAEL


Pesticides/PCBs


4,4'-DDD
Aroclor, Total


0.0037
0.39


0.0019
0.158


UG/G
UG/G


-
14


na
na 9.1E+00 3.7E+00


8.0E-03


LOAEL


Maximum


NOAEL LOAEL


Average


NOAEL LOAEL


0.6


Pesticides/PCBs


Dioxins/Furans


2,3,7,8-TCDD


1,2,3,4,6,7,8-HpCDD


1,2,3,6,7,8-HxCDD


1,2,3,4,7,8-HxCDF


2,3,4,7,8-PeCDF


1,2,3,4,7,8-HxCDD


2,3,7,8-TCDF


1,2,3,7,8-PeCDD


1,2,3,7,8,9-HxCDD


OCDD


1,2,3,6,7,8-HxCDF


2,3,4,6,7,8-HxCDF


1,2,3,4,6,7,8-HpCDF


1,2,3,4,7,8,9-HpCDF
OCDF


0.00032


0.000225


#N/A


0.000005


0.000016


0.000012


0.000001


0.000016


0.000013


0.00027


0.000013


0.000032


0.00020


0.0000070
0.00012


0.00013


0.000040


#N/A


0.0000011


0.0000029


0.0000024


0.0000004


0.000003


0.000002


0.000096


0.0000026


0.0000055


0.000032


0.0000012
0.000022


UG/G


UG/G


UG/G


UG/G


UG/G


UG/G


UG/G


UG/G


UG/G


UG/G


UG/G


UG/G


UG/G


UG/G
UG/G


11


36


30


57


54


9.3


0.40


#N/A


#N/A


#N/A


#N/A


#N/A


#N/A


#N/A
#N/A


1


0.01


0.1


0.1


0.5


0.1


0.1


1


0.1


0.0001


0.1


0.1


0.01


0.01
0.0001


TCDD Toxic Equivalency (Mammals;


6.0E-03


1.3E-04


4.8E-05


7.0E-04


1.9E-05


5.9E-08


6.9E-03


2.5E-03


2.4E-05


1.1E-05


1 .3E-04


3.7E-06


2.9E-08


2.6E-03 1.5E-04 2.3E-04


TEQ (D/F)


TEQ (PCBs)


Total TCDD TEQ


Total


4.6E+01


4.6E+01


O.OE+00


4.6E+01


4.6E+01


3.0E+01


3.0E+01


O.OE+00


3.0E+01


3.0E+01


1.7E+01


1.7E+01


O.OE+00


1.7E+01


1.7E+01


1.1E+01


1.1E+01


O.OE+00


1.1E+01


1.1E+01


Tables 10 and 11 rev2.xls
OXBOW-EW-Mammal-Final Page 1 of 2 8/9/2006







TABLE 11
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED VERMIVOROUS MAMMALIAN TISSUE


Centredale Manor Restoration Project Superfund Site - Oxbow Area
North Providence, Rhode Island


Notes:


a. EPCs for earthworm tissue (Table 3); only analytes with BMFs presented.


b. Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % otter liver tissue) presented in the BERA (MACTEC, 2004; Table J-12).


c. Mammalian tissue concentration (mg/kg wet weight) estimated by multiplying the earthworm tissue concentration by the BMP and the ratio


of the otter to earthworm percent lipid. The following lipid contents were assumed:


Average earthworm lipid percent in Lyman Mill Pond.


Average lipid percentage in five otter liver samples (Leonards et al., 1997).


d. Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in the BERA (MACTEC, 2004; Table G-1).


e. Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR.


na - Not available/applicable.
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TABLE 12


INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - American Woodcock


Centredale Manor Restoration Project Super-fund Site - Oxbow Area
North Providence, Rhode Island


Oxbow Study Area


Analyte
HI
FEQ-BIRD
Zinc
Lead
TOTAL AROCLOR


Risk Summary Incremental Risk0


Oxbow3


NOAEL LOAEL
4.6E+01 6.1E+00
1.3E+01 1.3E+00
6.0E+00 6.6E-01
1.2E+01 1.2E+00
1.4E+00 5.4E-01


Greystone"
NOAEL LOAEL
4.1E+01 6.7E+00
5.1E-01 5.1E-02
3.6E+00 3.9E-01
1.0E+01 1.0E+00
1.8E-01 7.3E-02


NOAEL LOAEL


1.3E+01 1.3E+00
2.4E+00 2.7E-01
1.6E+00 1.6E-01
1.2E+00 4.7E-01


Notes:
a. Oxbow risk estimates as calculated and presented in Appendix D.1.


b. Risk estimates as calculated and presented in the BERA (MACTEC, 2004; Appendix L). HI is based on summing the HQs of
all COPECs selected in the BERA.
c. Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least


95% to the total risk, and which exceeds the corresponding reference risk estimate.
Incremental risks for individual analytes are derived by subtracting the upgradient background HQs from the Oxbow HQ.


C
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TABLE 13


INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - Short-tailed Shrew


Centredale Manor Restoration Project Superfund Site - Oxbow Area
North Providence, Rhode Island


Oxbow Study Area


Analyte
HI
TEQ-MAMMAL
Antimony
TOTAL AROCLOR
Aroclor1254
Cadmium


Risk Summary Incremental Risk0


Oxbow"
NOAEL LOAEL
2.6E+02 2.9E+01
1.9E+02 1.9E+01
2.0E+01 2.0E+00
2.2E+00 2.2E-01
2.2E+00 2.2E-01
3.2E+00 3.2E-01


Greystone"
NOAEL LOAEL
1.3E+02 1.6E+01
4.2E+00 4.2E-01
6.3E+00 6.3E-01
4.7E-01 4.7E-02
6.4E-01 6.4E-02
1.9E+00 1.9E-01


NOAEL LOAEL


1.8E+02 1.8E+01
1.3E+01 1.3E+00
1.8E+00 1.8E-01
1.5E+00 1.5E-01
1.3E+00 1.3E-01


Notes:
a. Oxbow risk estimates as calculated and presented in Appendix D.2.


b. Risk estimates as calculated and presented in the BERA (MACTEC, 2004; Appendix L). HI is based on summing the HQs of
all COPECs selected in the BERA.
c. Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least


95% to the total risk, and which exceeds the corresponding reference risk estimate.
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.


C


c
8/9/2006







3


This page intentionally left blank







c TABLE 14. EXPOSURE ASSUMPTIONS FOR THE RACCOON.


Centredale Manor Restoration Project Superfund Site - Oxbow Area
North Providence, Rhode Island


C


Parameter


Soil concentration
Percentage of
plants in diet


Plant concentration
Percentage of
earthworms in diet


Earthworm
concentration3


Ingestion Rateb


Incidental Soil
Ingestion Ratec


Site Foraging
Factord


Body Weight


Symbol


Cjoil


plants


Cplant


earthworms


^earthworm


IRfood


IRsoil


SFF


BW


Value


COPEC-specific
71


COPEC-specific
29


COPEC-specific


1.7


0.087


5


6.2


Units


Ug/gdw


%


Ug/gww


%


Ug/gww


kg/day


kg/day


%


kg


Reference


Table 1
Llewellyn and Uhler,
1952 as cited in
USEPA, 1993
Tables C.3-1,D.3-1
Llewellyn and Uhler,
1952 as cited in
USEPA, 1993
Table 2


USEPA, 1993


Assumption


Stuewer, 1943, as cited
in USEPA, 1993
Sanderson, 1 984, as
cited in USEPA, 1993


Notes:
a. Earthworm tissue concentrations estimated using site-specific BSAFs as discussed in 3.1.1.
b. Calculated using regression equation for mammals: IRfood (g/day) = 0.235 * BW 0.822 (g) and


converted to kg/day.
c. Assume 5% of daily food ingestion rate.
d. Assumed 100% for initial calculations using maximum exposure estimates; 10% selected for


evaluation of average conditions based on average adult female home range size from May to
December in riparian habitat in Michigan (Stuewer, 1943) (108 hectares) relative to estimated
available habitat in Oxbow Area (11.12 hectares). Also assumed that raccoons forage in floodplain
habitat for 50% of the year and exposure to terrestrial prey limited primarily to late summer and fall
(USEPA, 1993). This resulted in an overall SFF of 0.1 * 0.5 or 5%.
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TABLE 15
INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - Raccoon: floodplain


Centredale Manor Restoration Project Superfund Site - Oxbow Area
North Providence, Rhode Island


Oxbow Study Area


Analyte
HI
FEQ-MAMMAL


Risk Summary Incremental Risk0


Oxbow3


NOAEL LOAEL
3.6E+00 5.1E-01
2.1E+00 2.1E-01


Greystone"
NOAEL LOAEL
1.4E+01 2.3E+00
5.3E-01 5.3E-02


NOAEL LOAEL


1.6E+00 1.6E-01


Notes:
a. Oxbow risk estimates as calculated and presented in Appendix D.3.
b. Greystone risk estimates presented in the BERA (MACTEC, 2004; Appendix N). HI is based on summing the HQs of all
COPECs selected in the BERA.
c. Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least


95% to the total risk, and which exceeds the corresponding reference risk estimate.
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.


C
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c TABLE 16. SUMMARY OF UNCERTAINTIES.


Centredale Manor Restoration Project Superfund Site - Oxbow Area
North Providence, Rhode Island


Uncertainty


Potential Over-
(+) or Under-
estimation (-)


of Risk Rationale


Problem Formulation
Selection of
Receptors of
Concern


Identification
and Selection
ofCOPECs


Area
Boundary
Delineation


+


+


+


The urbanized and industrialized nature of the landscape in
the vicinity of the Oxbow Area may limit habitat suitability
for sensitive receptors such as the American woodcock
Plants were not specifically evaluated in the Addendum.
Although inorganic analytes were generally consistent with
upgradient background concentrations, reported levels in
floodplain soils could adversely affect these receptors.
The Oxbow Area was considered to provide primarily
floodplain (i.e., terrestrial) habitat for ecological receptors.
However, seasonal ponding could result in exposures to
aquatic invertebrates and amphibians. These exposures
were not evaluated because surface water data are not
available.
The availability of soil invertebrates as a forage base for
vermivorous wildlife was assumed but not verified.
Depositional regions of the Oxbow Area may contain
saturated hydric soils for sufficient periods of time to
exclude or reduce the numbers of soil invertebrates. In
these areas, the bioaccumulation hazard to vermivorous
wildlife would be eliminated.
HCX, PAHs, and coplanar PCBs were not included in the
analytical parameters for soil samples collected at the
Oxbow Area. Although this may result in exposures (and
hazards) being under-estimated, the potential risks are
anticipated to be considerably lower than those identified in
the Addendum.
The analytical chemistry results for the sample from
location LPX-SD-4404 are distinctive and may not be
within the normal flooding zone (and therefore not
historically impacted by the site source area).


Exposure Assessment
Exposure
Parameters


+/- Uncertainty is inherent in the use of literature-derived
exposure parameters because they were not empirically
measured at the site. The general use of conservative values
likely resulted in wildlife hazards being over-estimated.







TABLE 16. SUMMARY OF UNCERTAINTIES, (continued)


Centredale Manor Restoration Project Superfund Site - Oxbow Area
North Providence, Rhode Island


Uncertainty
Exposure
Concentrations


Contaminant
Distribution with
Soil Depth
Bioaccumulation
Factors


Potential
Over- (+) or


Under-
estimation (-)


of Risk
+


+/-


Rationale
Earthworm tissue concentrations were estimated using BSAFs
that were normalized based on the minimum organic carbon
concentration detected in the 2004 Oxbow Area floodplain soils.
Floodplain soil carbon content is variable (8 - >30%); the
average (of three soil samples) was almost 2.5 times the
minimum value and use of the average TOC would have resulted
in estimated earthworm tissue concentrations being reduced by
this same factor.
Floodplain soil samples were collected from 0-6 inches in depth
only; data is lacking for other depth intervals where ecological
exposure is possible.
The lack of soil/plant uptake factors for TCDD may have
resulted in an underestimation of dietary exposures to
omnivorous wildlife (raccoon).
The lack of BMFs necessary to estimate wildlife tissue
concentrations for certain COPECs may have resulted in an
underestimation of risks.


Effects Assessment
Toxicity
Reference
Values


Dioxin, Furan,
and PCB
Congeners


+


+/-


The use of conservative application factors to derive benchmark
doses may have resulted in risks being over-estimated for some
COPECs.
Avian toxicological data for antimony and cobalt were not
available and, as a result, potential risks for these COPECs could
not be quantified.
CBRs were not available for all COPECs. In addition, the
relatively high percentage of studies reporting unbounded results
contributed significant uncertainty to the residue-based analysis.
The general methodology employed likely resulted in the
selection of conservative measures of effect.
The TEQ approach does not explicitly account for antagonistic or
synergistic interactions between congeners and may
underestimate risk to wildlife; however, because TCDD was the
primary risk driver this uncertainty is likely of little consequence.


Risk Characterization
Hazard
Quotients/
Hazard Indices


+/- Uncertainty exists regarding the interpretation of the HQ or HI
value of one as a definitive indicator of population level impacts
to wildlife. The assessment is believed to be sufficiently
conservative and the relationship between the assessment and
measurement endpoints is not direct, resulting in a gray area for
HQ or HI values in the vicinity of one.







TABLE 17. SUMMARY OF ECOLOGICAL RISK AT THE OXBOW AREA.


c


Receptor


Soil invertebrates
(soil screen)


Soil invertebrates
(tissue screen)


Short-tailed shrew


American
woodcock


Raccoon


Contaminant
Group


Pesticides
JPCEte "I_LI1_I
Metals
TEQ/TCDD


Total


Pesticides
~PCBs
Metals
TEQ/TCDD


Total
Pesticides
PCBs
Metals
TEQ/TCDD


Total


Pesticides
PCBs
Metals


.TEQ/TCDD
Total


Pesticides
PCBs
Metals
TEQ/TCDD


Total


Hazard Index8


NOAEL LOAEL


66


zzzir"j2i2.""~.iT~
278


„ r., i


31 122
-


32 122
-


44
69 8.2
187 19
264 " " 29


1.4
27 2.2
13 13 __
46 " 6.1
-
-
-


2.1
3.6


a. Hazard indices (HI) based on average COPEC concentrations at the
Oxbow Area.


- Indicates that the HI was below 1.
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Appendix A







APPENDIX A
SITE PHOTOGRAPHS







Figure a. Facing south along utility right-of-way along western edge of Oxbow Area.


Figure b. Facing west-south-west near center of Oxbow Area adjacent to former river channel.
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Figure c. Facing west in a forest opening located approximately 100 feet north of Figure b. Small
ponded area in foreground may be one of several vernal pools located within the Oxhow Area~


Figure d. Facing west in northwestern portion of Oxhow Area; note yellow-stained leaves along
recent wet channel.
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Figure e. Disturbed borrow and fill topography typical of south central portion of the Oxbow Area
across the Woonasquatucket River from the Lee Romano Baseball Field.


Figure f. Across Woonasquatucket River from the former Allendale Pond mill building complex.
Allendale Dam is approximately 500 feet upstream around bend to the left. Note cut in bank in the
center of the photo where floodwaters can flow into the Oxbow Area.
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Figure g. Topographically elevated oak-hardwood hammock in south-central portion of the Oxbow
Area.


Figure h. Facing south from southern end of oak hammock area and looking into the scrub-shrub
habitat that fringes the upper portion of Lyman Mill Pond.
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RHODE ISLAND
DEPARTMENT OF ENVIRONMENTAL MANAGEMENT
235 Promenade Street, Providence, RI 02908-5767 TDD 401-222-4462


Melissa A. Beauchemin
Battelle
397 Washington Street
Duxbury,MA 02332


June 1,2006


RE: Centredale Manor Restoration Project, North Providence, RI.


Dear Ms. Beauchemin:


Thank you for contacting the RI Natural Heritage Program for information regarding the
presence of rare, threatened, or endangered species, or exemplary natural communities within the
vicinity of the above-referenced project as outlined in your letter and map received at this office
by fax on May 8, 2006.


Review of the Program database indicates there are no rare, threatened, or endangered
species, or exemplary natural communities within the vicinity of this site. As our inventory is
ongoing, more information may become available concerning this area hi the future. If you have
any questions regarding this review, please contact me at 277-2776, extension 4308.


Sincerely,


Richard W. Enser, Coordinator
RI Natural Heritage Program


30% post-consumer fiber







CUP United States Department of the Interior


FISH AND WILDLIFE SERVICE
New England Field Office


70 Commercial Street, Suite 300
Concord, New Hampshire 03301-5087


June 14,2006


Reference: Project
Site assessment


Location
Johnston, RI


Melissa Beauchemin
Battelle
397 Washington St.
Duxbury, MA 02332


Dear Ms. Beauchemin:


This responds to your recent correspondence requesting information on the presence of federally-
listed and/or proposed endangered or threatened species in relation to the proposed activity(ies)
referenced above.


Based on information currently available to us, no federally-listed or proposed, threatened or
endangered species or critical habitat under the jurisdiction of the U.S. Fish and Wildlife Service
are known to occur in the project area(s). Preparation of a Biological Assessment or further
consultation with us under Section 7 of the Endangered Species Act is not required.


This concludes our review of listed species and critical habitat in the project locations) and
environs referenced above. No further Endangered Species Act coordination of this type is
necessary for a period of one year from the date of this letter, unless additional information on
listed or proposed species becomes available.


Thank you for your coordination. Please contact us at 603-223-2541 if we can be of further
assistance.


Sincerely yours,


Michael J. Amaral
Endangered Species Specialist
New England Field Office
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TABLE C.1-1


PARAMETER VALUES USED TO CALCULATE ESTIMATED DAILY INTAKE : Surface Soil (0-2 feet) / Woodcock


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Soil
EXPOSURE MEDIUM: Surface Soil (0-2 feet)
EXPOSURE POINT: Oxbow Area Floodplain - Maximum
RECEPTOR: Woodcock


RME
EXPOSURE PARAMETER PARAMETER DEFINIT.ON UNITS "« RAT.ONALE/ '̂ n^P™


ROUTE SYMBOL VALUE DI-I-CDCIÎ C MODEL NAMERcrtKcNUt


INGESTION EDIsoil


Csoil


IRsoil
SFF
EF
BW


ESTIMATED DAILY INTAKE VIA SOIL INGESTION
CHEMICAL CONCENTRATION IN SOIL
INGESTION RATE OF SOIL
SITE FORAGING FREQUENCY
EXPOSURE FREQUENCY
BODY WEIGHT


mg/kg-d
mg/kg
kg/day
unitless
unitless


kg


calculated
chemical-specific


0.012
100%
100%
0.20


assumption
Gregg, 1984


USEPA, 1993
USEPA, 1993


SOIL INTAKE-INGESTION
EDIso,i = Csoi, * IRsoi, * SFF * EF * 1/BW


REFERENCES
Gregg, L., 1984. Population ecology of woodcock in Wisconsin; Wis. Dept. Nat. Resour. Tech. Bull. No. 144; 51 pp.
USEPA, 1993. Wildlife Exposure Factors Handbook; United States Environmental Protection Agency, Office of Research and Development;


EPA/600/R-93/187a; December 1993; Washington, D.C.
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TABLE C.1-2
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : Surface Soil (0-2 feet) / Woodcock


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Soil
EXPOSURE MEDIUM: Surface Soil (0-2 feet)
EXPOSURE POINT: Oxbow Area Floodplain - Maximum
RECEPTOR: Woodcock


Analyte


Antimony
Arsenic
Barium


Beryllium
Cadmium
Chromium


Cobalt
Copper
Lead


Manganese
Molybdenum


Selenium
Thallium


Vanadium
Zinc


4,4-DDD
4,4-DDE
4,4-DDT
Dieldrin
Lindane


TOTAL AROCLOR
Aroclor1254
Aroclor1268
TEQ-BIRD


TEQ-MAMMAL


Medium Medium
EPC EPC Units


7.0E+00 mg/kg
1 .3E+01 mg/kg
5.1E+02 mg/kg
7.9E+00 mg/kg
8.3E+00 mg/kg
1 .OE+02 mg/kg
2.2E+01 mg/kg
3.6E+02 mg/kg
1 .8E+03 mg/kg
8.6E+02 mg/kg
1 .7E+01 mg/kg
2.2E+00 mg/kg
1 .OE+00 mg/kg
7.1E+01 mg/kg
1 .9E+03 mg/kg
2.7E-02 mg/kg
4.2E-02 mg/kg
2.8E-03 mg/kg
6.3E-02 mg/kg
7.6E-04 mg/kg
3.6E+00 mg/kg
3.6E+00 mg/kg
1 .OE-01 mg/kg
4.3E-03 mg/kg
4.3E-03 mg/kg


Estimated Daily
Daily intake


Intake3 Units


4.2E-01 mg/kg-d
7.7E-01 mg/kg-d
3.1E+01 mg/kg-d
4.7E-01 mg/kg-d
5.0E-01 mg/kg-d
6.2E+00 mg/kg-d
1 .3E+00 mg/kg-d
2.1E+01 mg/kg-d
1.1E+02 mg/kg-d
5.2E+01 mg/kg-d
1 .OE+00 mg/kg-d
1 .3E-01 mg/kg-d
6.2E-02 mg/kg-d
4.3E+00 mg/kg-d
1.1E+02 mg/kg-d
1 .6E-03 mg/kg-d
2.5E-03 mg/kg-d
1.7E-04 mg/kg-d
3.8E-03 mg/kg-d
4.6E-05 mg/kg-d
2.2E-01 mg/kg-d
2.2E-01 mg/kg-d
6.2E-03 mg/kg-d
2.6E-04 mg/kg-d
2.6E-04 mg/kg-d


Reference Reference
Dose Dose Reference


(NOAEL)b (LOAEL)" Dose Units


5.1E+00 1.3E+01 mg/kg-d
4.2E+01 8.3E+01 mg/kg-d
1.5E-01 1.5E+00 mg/kg-d
1.5E+00 2.0E+01 mg/kg-d
1 .OE+00 5.0E+00 mg/kg-d


L 4.7E+01 6.2E+01 mg/kg-d
3.9E+00 3.9E+01 mg/kg-d
9.8E+02 9.8E+03 mg/kg-d
3.5E+00 3.5E+01 mg/kg-d
4.4E-01 1.5E+00 mg/kg-d
3.5E+00 5.0E+00 mg/kg-d
1.1E+01 1.1E+02 mg/kg-d
1.5E+01 1.3E+02 mg/kg-d
2.8E-03 2.8E-02 mg/kg-d
2.8E-03 2.8E-02 mg/kg-d
2.8E-03 2.8E-02 mg/kg-d
7.7E-02 7.7E-01 mg/kg-d
2.0E+00 2.0E+01 mg/kg-d
1.1E-01 2.8E-01 mg/kg-d
1.8E-01 1.8E+00 mg/kg-d
1.1E+00 1.1E+01 mg/kg-d
1.4E-05 1.4E-04 mg/kg-d


|| HAZARD INDICES:


Hazard Hazard
Quotient Quotient
(NOAEL)C (LOAEL)C


1.5E-01 6.0E-02
7.4E-01 3.7E-01
3.2E+00 3.2E-01
3.4E-01 2.5E-02
6.2E+00 1.2E+00


4.6E-01 3.5E-01
2.9E+01 2.9E+00
5.3E-02 5.3E-03
2.9E-01 2.9E-02
3.0E-01 8.9E-02
1.8E-02 1.2E-02
3.7E-01 3.7E-02
7.7E+00 8.6E-01
5.7E-01 5.7E-02
9.1E-01 9.1E-02
5.9E-02 5.9E-03
4.9E-02 4.9E-03
2.3E-05 2.3E-06
1.9E+00 7.8E-01
1.2E+00 1.2E-01
5.6E-03 5.6E-04
1.8E+01 1.8E+00


7.2E+01 9.2E+00


Notes:
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table C.1-1.
b. Reference Dose Values presented in Table D-4 in the BERA (MACTEC, 2004).
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLEC.1-3


PARAMETER VALUES USED TO CALCULATE ESTIMATED DAILY INTAKE : Soil Invertebrates / Woodcock


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Biota 2
EXPOSURE MEDIUM: Soil Invertebrates
EXPOSURE POINT: Oxbow Area Floodplain - Maximum
RECEPTOR: Woodcock


pup


EXPOSURE PARAMETER ..ADAUC-™ r.ECn,rri«u , ,nrro RME ^AT?™,!, =, INTAKE EQUATION/
ROUTE SYMBOL PARAMETER DEFINITION UN.TS VALUE ™™™̂  MODEL NAME


KcrcKcNCc


INGESTION EDIinvert


invert


IRfood


^invert


SFF


EF
BW


ESTIMATED DAILY INTAKE VIA INVERTEBRATE
INGESTION


CHEMICAL CONCENTRATION IN INVERTEBRATES
INGESTION RATE OF FOOD


PERCENT INVERTEBRATES IN DIET
SITE FORAGING FREQUENCY


EXPOSURE FREQUENCY
BODY WEIGHT


mg/kg-d


mg/kg
kg/day


unitless
unitless


unitless


kg


calculated


chemical-specific
0.082


100%
100%


100%
0.20


USEPA, 1993


USEPA, 1993;
Krohn, 1970.


Gregg, 1984


USEPA, 1993
USEPA, 1993


INVERTEBRATE INTAKE-INGESTION
EDIjnvert = Cirwert * IRfood * Pinvert * SFF * EF *


1/BW


Where Cinvert is estimated using site-specific
tissue data or calculated using the following
equation:


Cinvert = Cso,i BAr jnveri


Bioaccumulation Factors [mg(ww tissue)/
kg(dw sediment)] provided separately.


REFERENCES
Gregg, L., 1984. Population ecology of woodcock in Wisconsin; Wis. Dept. Nat. Resour. Tech. Bull. No. 144; 51 pp.
Krohn, W.B., 1970. Woodcock feeding habits as related to summer field usage in central Maine; J. Widl. Manage. 34:769-775.
USEPA, 1993. Wildlife Exposure Factors Handbook; United States Environmental Protection Agency, Office of Research and Development;


EPA/600/R-93/187a; December 1993; Washington, D.C.
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TABLE C.1-4
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : Soil Invertebrates / Woodcock


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


o
SCENARIO TIMEFRAME: Current/Future
MEDIUM: Biota 2
EXPOSURE MEDIUM: Soil Invertebrates
EXPOSURE POINT: Oxbow Area Floodplain - Maximum
RECEPTOR: Woodcock


Analyte


Antimony
Arsenic
Barium


Beryllium
Cadmium
Chromium


Cobalt
Copper
Lead


Manganese
Molybdenum


Selenium
Thallium


Vanadium
Zinc


4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Lindane


TOTAL AROCLOR
Aroclor 1254
Aroclor 1268
TEQ-BIRD


TEQ-MAMMAL


Medium Medium
EPC EPC Units


1 .5E+00 mg/kg
4.3E-01 mg/kg
3.6E+01 mg/kg
3.4E-01 mg/kg
9.9E+00 mg/kg
2.6E+00 mg/kg
7.9E-01 mg/kg
1.1E+01 mg/kg
8.0E+01 mg/kg
5.2E+01 mg/kg
4.2E-01 mg/kg
1 .2E+00 mg/kg
5.5E-02 mg/kg
1 .7E+00 mg/kg
3.5E+02 mg/kg
3.7E-03 mg/kg
6.9E-03 mg/kg
1.7E-04 mg/kg
1.1E-02 mg/kg
3.0E-04 mg/kg
3.9E-01 mg/kg
3.8E-01 mg/kg
1 .3E-02 mg/kg
4.4E-04 mg/kg
4.5E-04 mg/kg


Estimated Daily
Daily intake


Intake3 Units


5.9E-01 mg/kg-d
1.7E-01 mg/kg-d
1 .5E+01 mg/kg-d
1.4E-01 mg/kg-d
4.0E+00 mg/kg-d
1 .OE+00 mg/kg-d
3.2E-01 mg/kg-d
4.2E+00 mg/kg-d
3.2E+01 mg/kg-d
2.1E+01 mg/kg-d
1.7E-01 mg/kg-d
4.6E-01 mg/kg-d
2.2E-02 mg/kg-d
6.8E-01 mg/kg-d
1 .4E+02 mg/kg-d
1 .5E-03 mg/kg-d
2.8E-03 mg/kg-d
6.9E-05 mg/kg-d
4.4E-03 mg/kg-d
1.2E-04 mg/kg-d
1.6E-01 mg/kg-d
1.5E-01 mg/kg-d
5.3E-03 mg/kg-d
1.7E-04 mg/kg-d
1.8E-04 mg/kg-d


Reference Reference
Dose Dose Reference


(NOAEL)" (LOAEL)" Dose Units


5.1E+00 1.3E+01 mg/kg-d
4.2E+01 8.3E+01 mg/kg-d
1.5E-01 1.5E+00 mg/kg-d
1.5E+00 2.0E+01 mg/kg-d
1. OE+00 5.0E+00 mg/kg-d


4.7E+01 6.2E+01 mg/kg-d
3.9E+00 3.9E+01 mg/kg-d
9.8E+02 9.8E+03 mg/kg-d
3.5E+00 3.5E+01 mg/kg-d
4.4E-01 1.5E+00 mg/kg-d
3.5E+00 5.0E+00 mg/kg-d
1.1E+01 1.1E+02 mg/kg-d
1.5E+01 1.3E+02 mg/kg-d
2.8E-03 2.8E-02 mg/kg-d
2.8E-03 2.8E-02 mg/kg-d
2.8E-03 2.8E-02 mg/kg-d
7.7E-02 7.7E-01 mg/kg-d
2.0E+00 2.0E+01 mg/kg-d
1.1E-01 2.8E-01 mg/kg-d
1.8E-01 1.8E+00 mg/kg-d
1.1E+00 1.1E+01 mg/kg-d
1.4E-05 1.4E-04 mg/kg-d


Hazard Hazard
Quotient Quotient


(NOAEL)C (LOAEL)0


3.3E-02 1.3E-02
3.5E-01 1.7E-01
9.2E-01 9.2E-02
2.7E+00 2.0E-01
1. OE+00 2.1E-01


9.0E-02 6.8E-02
8.3E+00 8.3E-01
2.1E-02 2.1E-03
4.8E-02 4.8E-03
1. OE+00 3.1E-01
6.2E-03 4.4E-03
6.0E-02 6.0E-03
9.5E+00 1.1E+00
5.3E-01 5.3E-02
9.9E-01 9.9E-02
2.5E-02 2.5E-03
5.7E-02 5.7E-03
6.1E-05 6.1E-06
1.4E+00 5.7E-01
8.4E-01 8.4E-02
4.8E-03 4.8E-04
1.2E+01 1.2E+00


|| HAZARD INDICES: 4.1E+01 5.0E+00


Notes:
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table C.1-3.
b. Reference Dose Values presented in Table D-4 in the BERA (MACTEC, 2004).
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE C.1-5


SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : Woodcock


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
EXPOSURE POINT: Oxbow Area Floodplain - Maximum
RECEPTOR: Woodcock


TOTAL RISK (HI): 1.1E+02


Exposure Medium3


Analyte


Lead
TEQ-BIRD
Zinc
Chromium
Beryllium
TOTAL AROCLOR
Cadmium
Aroclor 1254
4,4'-DDE
Selenium
4,4'-DDD
Barium
Copper
Vanadium
Molybdenum
Arsenic
Dieldrin
4,4'-DDT
Manganese
Thallium
Aroclor 1268
Lindane


Antimony. 'v,:*? •!•" , ..;
CobaJl* ' '. ''!!t'Y- • ; • • • . .'.riV'.
TEQ-MAMMAL


TOTAL MEDIUM-SPECIFIC RISK
PERCENTAGE OF TOTAL RISK


Surface Terrestrial Terrestrial Small Small
Water Soil Plants Inverts Birds Mammals


2.9E+01
1.8E+01
7.7E+00
6.2E+00
3.2E+00
1.9E+00
3.4E-01
1.2E+00
9.1E-01
3.0E-01
5.7E-01
7.4E-01
4.6E-01
3.7E-01
2.9E-01
1.5E-01
4.9E-02
5.9E-02
5.3E-02
1.8E-02
5.6E-03
2.3E-05


8.3E+00
1.2E+01
9.5E+00
1.0E+00
9.2E-01
1.4E+00
2.7E+00
8.4E-01
9.9E-01


1.0E+00
5.3E-01
3.5E-01
9.0E-02
6.0E-02
4.8E-02
3.3E-02
5.7E-02
2.5E-02
2.1E-02
6.2E-03
4.8E-03
6.1E-05


• •••"•;: • • .^\, ;;:gp- . > ; • • .. ,.; JF
.. : • . . • • ' " •.".'• '>>«.•••. • ; • . . .J1:,;̂ '-


7.2E+01
64%


4.1E+01
36%


Combined Percent


HQsb Contribution0


3.7E+01 33%
3.1E+01 28%
1.7E+01 15%
7.3E+00 6%
4.1E+00 4%
3.4E+00 3%
3.1E+00 3%
2.0E+00 2%
1.9E+00 2%
1.3E+00 1%
1.1E+00 1%
1.1E+00 1%
5.5E-01 0%
4.3E-01 0%
3.4E-01 0%
1.8E-01 0%
1.1E-01 0%
8.4E-02 0%
7.4E-02 0%
2.4E-02 0%
1.0E-02 0%
8.3E-05 0%


1.1E+02
100%


C


c


Footnotes:
a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a COPEC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.
b. Combined risk across all media exposures.
c. Relative contribution of COPEC to total risk associated with the ingestion exposure pathway.
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TABLEC.1-6
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : Woodcock


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
EXPOSURE POINT: Oxbow Area Floodplain - Maximum
RECEPTOR: Woodcock


TOTAL RISK (HI): 1.4E+01


Exposure Medium3


Analyte


Lead
TEQ-BIRD
Zinc
Chromium
TOTAL AROCLOR
Barium
Copper
Beryllium
Selenium
Cadmium
Aroclor1254
4,4'-DDE
4,4'-DDD
Arsenic
Vanadium
Molybdenum
Thallium
Dieldrin
4,4'-DDT
Manganese
Aroclor 1268
Lindane
AnBrjfeny ; '•'", '' ' . ' _!'.:
Cojbalt , ;;• 5; . f . •?'
TEQ-MAMMAL


TOTAL MEDIUM-SPECIFIC RISK
PERCENTAGE OF TOTAL RISK


Surface Terrestrial Terrestrial Small Small
Water Soil Plants Inverts Birds Mammals


2.9E+00
1.8E+00
8.6E-01
1.2E+00
7.8E-01
3.7E-01
3.5E-01
3.2E-01
8.9E-02
2.5E-02
1.2E-01
9.1E-02
5.7E-02
6.0E-02
3.7E-02
2.9E-02
1.2E-02
4.9E-03
5.9E-03
5.3E-03
5.6E-04
2.3E-06


8.3E-01
1.2E+00
1.1E+00
2.1E-01
5.7E-01
1.7E-01
6.8E-02
9.2E-02
3.1E-01
2.0E-01
8.4E-02
9.9E-02
5.3E-02
1.3E-02
6.0E-03
4.8E-03
4.4E-03
5.7E-03
2.5E-03
2.1E-03
4.8E-04
6.1E-06


•.i&r'-: • '. :™V-:" •-. ,i"- • .:.,;. "„.,,.. .;... . ;.....'. .,.:..-.,.„.


9.2E+00
65%


5.0E+00
35%


Combined Percent
HQsb Contribution0


3.7E+00 26%
3.1E+00 22%
1.9E+00 13%
1.5E+00 10%
1.3E+00 9%
5.4E-01 4%
4.2E-01 3%
4.1E-01 3%
4.0E-01 3%
2.2E-01 2%
2.0E-01 1%
1.9E-01 1%
1.1E-01 1%
7.3E-02 1%
4.3E-02 0%
3.4E-02 0%
1.7E-02 0%
1.1E-02 0%
8.4E-03 0%
7.4E-03 0%
1.0E-03 0%
8.3E-06 0%


• •".' '••fms-
\/$SSV


.. . . ....v. .


1.4E+01
100%


Footnotes:
a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a COPEC for that


medium; a dash entry indicates that there was no assumed exposure to that medium.
b. Combined risk across all media exposures.
c. Relative contribution of COPEC to total risk associated with the ingestion exposure pathway.
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TABLE C.2-1
ESTIMATED TERRESTRIAL PREY TISSUE CONCENTRATIONS DERIVED USING LITERATURE-BASED BAFs


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Soil
EXPOSURE MEDIUM: All
EXPOSURE POINT: Oxbow Area Floodplain - Maximum


Analyte


Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Manganese
Molybdenum
Selenium
Thallium
Vanadium
Zinc
4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Jndane
TOTAL AROCLOR
Aroclor 1254
Aroclor 1268
TEQ-BIRD
TEQ-MAMMAL


Medium EPC
Value


7.0E+00
1.3E+01
5.1E+02
7.9E+00
8.3E+00
1.0E+02
2.2E+01
3.6E+02
1.8E+03
8.6E+02
1.7E+01
2.2E+00
1.0E+00
7.1E+01
1.9E+03
2.7E-02
4.2E-02
2.8E-03
6.3E-02
7.6E-04
3.6E+00
3.6E+00
1.0E-01
4.3E-03
4.3E-03


Literature-based BAFsa


Terrestial Terrestrial
Plants Inverts


2.0E-03
1.0E-02 2.5E-02
3.1E-02 1.8E-02
2.0E-03 9.0E-03
4.4E-02 1.0E+00
8.2E-03 6.1E-02
1.5E-03 2.4E-02
9.7E-02 2.0E-01
1.9E-02 1.0E-01
1.6E-02 4.3E-02
5.0E-02 1.9E-01
1.3E-01 1.0E-01
8.0E-04
9.7E-04 8.4E-03
3.5E-01 3.6E+00
2.4E-03 1.1E+00
9.6E-04 1.1E+00
1.4E-03 1.1E+00
6.7E-03 1.1E+00
5.9E-02 1.0E+00
6.1E-04 1.1E+00
1.4E-03 1.1E+00
3.4E-04 1.1E+00


Estimated Tissue Concentration


Terrestial


Plants'" Terrestrial Inverts"


1.4E-02 O.OE+00
1.3E-01 3.1E-01
1.6E+01 9.4E+00
1.6E-02 7.1E-02
3.6E-01 8.5E+00
8.5E-01 6.4E+00
3.3E-02 5.4E-01
3.5E+01 7.0E+01
3.5E+01 1.9E+02
1.4E+01 3.7E+01
8.7E-01 3.3E+00
2.9E-01 2.2E-01
8.3E-04 O.OE+00
6.9E-02 6.0E-01
6.5E+02 6.8E+03
6.5E-05 2.9E-02
4.1E-05 4.6E-02
4.0E-06 3.0E-03
4.2E-04 6.7E-02
4.5E-05 7.8E-04
2.2E-03 4.0E+00
4.9E-03 3.9E+00
3.5E-05 1.2E-01
O.OE+00 O.OE+00
O.OE+00 O.OE+00


C


Footnotes:
a. Literature-derived BAFs are summarized in Table J-1 in the BERA (MACTEC, 2004).
b. Estimated plant and invertebrate concentrations calculated by multiplying the soil EPC concentration (mg/kg[dw] by the tissue-specific BAF


(mg/kg[ww]). Estimated tissue concentrations reported in units of mg/kg [wet weight tissue].
c. Estimated small bird prey concentrations calculated by multiplying the estimated tissue concentration of soil invertebrates by the


small bird BAF (I.e., assumes vermivorous species).
d. Estimated small mammal prey concentrations calculated assuming that plants and invertebrates each comprise 50% of the prey species


diet (i.e., omnivore); the sum of 50% times the estimated tissue concentrations of plants and invertebrates was multiplied by the small mammal BAF.
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TABLE C.2-2
PARAMETER VALUES USED TO CALCULATE ESTIMATED DAILY INTAKE : Surface Soil (0-2 feet) / Short-tailed Shrew


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Soil
EXPOSURE MEDIUM: Surface Soil (0-2 feet)
EXPOSURE POINT: Oxbow Area Floodplain - Maximum
RECEPTOR: Short-tailed Shrew


pup


EXPOSURE PARAMETER PARAMETER DEFINITION UNITS *"% RATIONALE/ .̂̂ SiZ™
ROUTE SYMBOL VALUE DCCEDCU^C MODEL NAME


RcrcKcNCc


INGESTION EDIsoil


Csoil


IRsoil
SFF
EF
BW


ESTIMATED DAILY INTAKE VIA SOIL INGESTION
CHEMICAL CONCENTRATION IN SOIL
INGESTION RATE OF SOIL
SITE FORAGING FREQUENCY
EXPOSURE FREQUENCY
BODY WEIGHT


mg/kg-d
mg/kg
kg/day
unitless
unitless


kg


calculated
chemical-specific


0.00064
100%
100%
0.017


assumption
Buckner, 1966
USEPA, 1993
Guilday, 1957


SOIL INTAKE-INGESTION
EDIsoil = Csoil * IRsoil * SFF * EF * 1/BW


REFERENCES
Buckner, C.H., 1966. Populations and ecological relationships of shrews in tamarack bogs of southeastern Manitoba; J. Mammal. 47:181-194.
Guilday, J.E., 1957, Individual an dgeographic variation in Blarina brevicauda from Pennsylvania; Ann. Carnegie Mus. 35:41-68.
USEPA, 1993. Wildlife Exposure Factors Handbook; United States Environmental Protection Agency, Office of Research and Development;


EPA/600/R-93/187a; December 1993; Washington, D.C.
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TABLE C.2-3
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : Surface Soil (0-2 feet) / Short-tailed Shrew


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO T1MEFRAME: Current/Future
MEDIUM: Soil
EXPOSURE MEDIUM: Surface Soil (0-2 feet)
EXPOSURE POINT: Oxbow Area Floodplain - Maximum
RECEPTOR: Short-tailed Shrew


Analyte


Antimony
Arsenic
Barium


Beryllium
Cadmium
Chromium


Cobalt
Copper
Lead


Manganese
Molybdenum


Selenium
Thallium


Vanadium
Zinc


4,4'-DDD


4,4'-DDE
4,4'-DDT
Dieldrin
Lindane


TOTAL AROCLOR
Aroclor1254
Aroclor1268
TEQ-BIRD


TEQ-MAMMAL


Medium Medium
EPC EPC Units


7.0E+00 mg/kg
1.3E+01 mg/kg
5.1E+02 mg/kg
7.9E+00 mg/kg
8.3E+00 mg/kg
1.0E+02 mg/kg
2.2E+01 mg/kg
3.6E+02 mg/kg
1.8E+03 mg/kg
8.6E+02 mg/kg
1.7E+01 mg/kg
2.2E+00 mg/kg
1 .OE+00 mg/kg
7.1E+01 mg/kg
1 .9E+03 mg/kg
2.7E-02 mg/kg
4.2E-02 mg/kg
2.8E-03 mg/kg
6.3E-02 mg/kg
7.6E-04 mg/kg
3.6E+00 mg/kg
3.6E+00 mg/kg
1 .OE-01 mg/kg
4.3E-03 mg/kg
4.3E-03 mg/kg


Estimated Daily
Daily intake


Intake3 Units


2.6E-01 mg/kg-d
4.7E-01 mg/kg-d
1.9E+01 mg/kg-d
2.9E-G1 mg/kg-d
3.0E-01 mg/kg-d
3.8E+00 mg/kg-d
8.1E-01 mg/kg-d
1.3E+01 mg/kg-d
6.8E+01 mg/kg-d
3.2E+01 mg/kg-d
6.4E-01 mg/kg-d
8.2E-02 mg/kg-d
3.8E-02 mg/kg-d
2.6E+00 mg/kg-d
6.9E+01 mg/kg-d
9.8E-04 mg/kg-d
1 .6E-03 mg/kg-d
1.0E-04 mg/kg-d
2.3E-03 mg/kg-d
2.8E-05 mg/kg-d
1.3E-01 mg/kg-d
1.3E-01 mg/kg-d
3.8E-03 mg/kg-d
1 .6E-04 mg/kg-d
1.6E-04 mg/kg-d


Reference Reference
Dose Dose Reference


(NOAEL)b (LOAEL)" Dose Units


2.6E-02 2.6E-01 mg/kg-d
1.3E-01 1.3E+00 mg/kg-d
7.5E+01 1.6E+02 mg/kg-d
6.6E-01 6.6E+00 mg/kg-d
1. OE+00 1.0E+01 mg/kg-d
1.5E+03 1.5E+04 mg/kg-d
7.6E-02 7.6E-01 mg/kg-d
4.2E-01 4.2E+00 mg/kg-d
1.3E+02 3.8E+02 mg/kg-d
8.8E+01 2.8E+02 mg/kg-d
1.9E-01 1.9E+00 mg/kg-d
2.0E-01 3.3E-01 mg/kg-d
1.4E-01 1.4E+00 mg/kg-d
4.2E-01 2.1E+00 mg/kg-d
1.6E+02 3.2E+02 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
2.8E-02 2.8E-01 mg/kg-d
1 .6E+00 3.2E+00 mg/kg-d
6.8E-02 6.8E-01 mg/kg-d
6.8E-02 6.8E-01 mg/kg-d
6.8E-02 6.8E-01 mg/kg-d


1.0E-06 1.0E-05 mg/kg-d


Hazard Hazard
Quotient Quotient
(NOAEL)0 (LOAEL)C


9.9E+00 9.9E-01
3.7E+00 3.7E-01
2.5E-01 1.2E-01
4.4E-Q1 4.4E-02
3.0E-01 3.0E-02
2.6E-03 2.6E-04
1.1E+01 1.1E+00
3.1E+01 3.1E+00
5.4E-01 1.8E-01
3.6E-01 1.1E-01
3.4E+00 3.4E-01
4.1E-01 2.5E-01
2.7E-01 2.7E-02
6.2E+00 1.2E+00
4.3E-01 2.2E-01
1.2E-03 2.5E-04
2.0E-03 3.9E-04
1.3E-04 2.5E-05
8.5E-02 8.5E-03
1.8E-05 8.8E-06
1.9E+00 1.9E-01
1.9E+00 1.9E-01
5.6E-02 5.6E-03


1.6E+02 1.6E+01


|| HAZARD INDICES: 2.3E+02 2.4E+01


c


Notes:
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table C.2-2.
b. Reference Dose Values presented in Table D-4 in the BERA (MACTEC, 2004).
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE C.2-4
PARAMETER VALUES USED TO CALCULATE ESTIMATED DAILY INTAKE : Terrestrial Plants / Short-tailed Shrew


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Biota 1
EXPOSURE MEDIUM: Terrestrial Plants
EXPOSURE POINT: Oxbow Area Floodplain - Maximum
RECEPTOR: Short-tailed Shrew


RME
EXPOSURE PARAMETER „*„....=,.„ neE,u,-r,nk, ,,^,,-re RME r,.-r?J«,.. t:, INTAKE EQUATION/


ROUTE SYMBOL PARAMETER DEF.NITION UNITS VAUJE ™™*"f MODEL NAME
RcFcncNCc


INGESTION EDIolant


Cpiant


IRfood


Pplanl


SFF
EF
BW


ESTIMATED DAILY INTAKE VIA PLANT INGESTION
CHEMICAL CONCENTRATION IN PLANTS
INGESTION RATE OF FOOD
PERCENT PLANTS IN DIET
SITE FORAGING FREQUENCY
EXPOSURE FREQUENCY
BODY WEIGHT


mg/kg-d
mg/kg
kg/day
unitless
unitless
unitless


kg


calculated
chemical-specific


0.013
14%
100%
100%
0.017


USEPA, 1993
Whitaker and


Buckner, 1966
USEPA. 1993
Guilday, 1957


PLANT INTAKE-INGESTION
EDIpiant = Cpianl * IRf0od * Ppiant * SFF * EF *


Where Cpiant is estimated using site-specific


Cplanl = '-'soil BAFp|anl


kg(dw sediment)] provided separately.


REFERENCES
Buckner, C.H., 1966. Populations and ecological relationships of shrews in tamarack bogs of southeastern Manitoba; J. Mammal. 47:181-194.
Guilday, J.E., 1957, Individual an dgeographic variation in Blarina brevicauda from Pennsylvania; Ann. Carnegie Mus. 35:41-68.
EPA/600/R-93/187a; December 1993; Washington, D.C.


Whitaker, J.O., Jr., and M.G. Ferraro, 1963. Summer food of 220 short-tailed shrews from Ithica, New York; J. Mammal. 44:419.
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TABLE C.2-5


CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : Terrestrial Plants / Short-tailed Shrew


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Super-fund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Biota 1
EXPOSURE MEDIUM: Terrestrial Plants
EXPOSURE POINT: Oxbow Area Floodplain - Maximum
RECEPTOR: Short-tailed Shrew


Analyte


Antimony
Arsenic
Barium


Beryllium
Cadmium
Chromium


Cobalt
Copper
Lead


Manganese
Molybdenum


Selenium
Thallium


Vanadium
Zinc


4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Lindane


TOTAL AROCLOR
Aroclor1254
Aroclor 1268
TEQ-BIRD


TEQ-MAMMAL


Medium Medium
EPC EPC Units


1.4E-02 mg/kg
1.3E-01 mg/kg
1 .6E+01 mg/kg
1 .6E-02 mg/kg
3.6E-01 mg/kg
8.5E-01 mg/kg
3.3E-02 mg/kg
3.5E+01 mg/kg
3.5E+01 mg/kg
1 .4E+01 mg/kg
8.7E-01 mg/kg
2.9E-01 mg/kg
8.3E-04 mg/kg
6.9E-02 mg/kg
6.5E+02 mg/kg
6.5E-05 mg/kg
4.1E-05 mg/kg
4.0E-06 mg/kg
4.2E-04 mg/kg
4.5E-05 mg/kg
2.2E-03 mg/kg
4.9E-03 mg/kg
3.5E-05 mg/kg
O.OE+00 mg/kg
O.OE+00 mg/kg


Estimated Daily
Daily Intake


Intake3 Units


1 .5E-03 mg/kg-d
1 .3E-02 mg/kg-d
1.7E+00 mg/kg-d
1.7E-03 mg/kg-d
3.8E-02 mg/kg-d
9.0E-02 mg/kg-d
3.4E-03 mg/kg-d
3.6E+00 mg/kg-d
3.7E+00 mg/kg-d
1.4E+00 mg/kg-d
9.1E-02 mg/kg-d
3.0E-02 mg/kg-d
8.7E-05 mg/kg-d
7.2E-03 mg/kg-d
6.8E+01 mg/kg-d
6.8E-06 mg/kg-d
4.3E-06 mg/kg-d
4.2E-07 mg/kg-d
4.5E-05 mg/kg-d
4.7E-06 mg/kg-d
2.3E-04 mg/kg-d
5.1E-04 mg/kg-d
3.6E-06 mg/kg-d
O.OE+00 mg/kg-d
O.OE+00 mg/kg-d


Reference Reference
Dose Dose Reference


(NOAEL)" (LOAEL)b Dose Units


2.6E-02 2.6E-01 mg/kg-<J
1.3E-01 1.3E+00 mg/kg-d
7.5E+01 1.6E+02 mg/kg-d
6.6E-01 6.6E+00 mg/kg-d
1.0E+00 1.0E+01 mg/kg-d
1.5E+03 1.5E+04 mg/kg-d
7.6E-02 7.6E-01 mg/kg-d
4.2E-01 4.2E+00 mg/kg-d
1.3E+02 3.8E+02 mg/kg-d
8.8E+01 2.8E+02 mg/kg-d
1.9E-01 1.9E+00 mg/kg-d
2.0E-01 3.3E-01 mg/kg-d
1.4E-01 1.4E+00 mg/kg-d
4.2E-01 2.1E+00 mg/kg-d
1.6E+02 3.2E+02 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
2.8E-02 2.8E-01 mg/kg-d
1.6E+00 3.2E+00 mg/kg-d
6.8E-02 6.8E-01 mg/kg-d
6.8E-02 6.8E-01 mg/kg-d
6.8E-02 6.8E-01 mg/kg-d


1.0E-06 1.0E-05 mg/kg-d


Hazard Hazard
Quotient Quotient


(NOAEL)0 (LOAEL)C


5.7E-02 5.7E-03
1.1E-01 1.1E-02
2.2E-02 1.1E-02
2.5E-03 2.5E-04
3.8E-02 3.8E-03
6.1E-05 6.1E-06
4.5E-02 4.5E-03
8.6E+00 8.6E-01
3.0E-02 9.9E-03
1.6E-02 5.0E-03
4.8E-01 4.8E-02
1.5E-01 9.1E-02
6.2E-04 6.2E-05
1.7E-02 3.5E-03
4.3E-01 2.1E-01
8.5E-06 1.7E-06
5.3E-06 V1E-06
5.3E-07 1.1E-07
1.6E-03 1.6E-04
2.9E-06 1.5E-06
3.4E-03 3.4E-04
7.5E-03 7.5E-04
5.3E-05 5.3E-06


O.OE+00 O.OE+00


[| HAZARD INDICES: 1.0E+01 1.3E+00


C


Notes:
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table C.2-4.
b. Reference Dose Values presented in Table D-4 in the BERA (MACTEC, 2004).
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE C.2-6
PARAMETER VALUES USED TO CALCULATE ESTIMATED DAILY INTAKE : Soil Invertebrates / Short-tailed Shrew


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Biota 2
EXPOSURE MEDIUM: Soil Invertebrates
EXPOSURE POINT: Oxbow Area Floodplain • Maximum
RECEPTOR: Short-tailed Shrew


pup
EXPOSURE PARAMETER n.r....=T«=r. r»ce,i,,-r,«» ..I..™ RME r,.T?J«7.,.r, INTAKE EQUATION/


ROUTE SYMBOL PARAMETER DEFINITION UN.TS VAUJE ™™"̂ B MODEL NAME
REFERENCE


INGESTION EDIinvert


Cinvert


IRfood


•invert


SFF


EF
BW


ESTIMATED DAILY INTAKE VIA INVERTEBRATE
INGESTION


CHEMICAL CONCENTRATION IN INVERTEBRATES
INGESTION RATE OF FOOD


PERCENT INVERTEBRATES IN DIET
SITE FORAGING FREQUENCY


EXPOSURE FREQUENCY
BODY WEIGHT


mg/kg-d


mg/kg
kg/day


unitless
unltless


unitless


kg


calculated


chemical-specific
0.013


85%
100%


100%
0.017


USEPA, 1993


USEPA, 1993;
Whitaker and
Feraro, 1963


Buckner, 1966


USEPA, 1993
Guilday, 1957


INVERTEBRATE INTAKE-INGESTION
EDIinvert = C,nvert * IRfood * Pinvert * SFF * EF *


1/BW


Where Cinvert is estimated using site-specific
tissue data or calculated using the following
equation:


^invert ~ ^soil tiArinvert


Bioaccumulation Factors [mg(ww tissue)/
kg(dw sediment)] provided separately.


REFERENCES
Buckner, C.H., 1966. Populations and ecological relationships of shrews in tamarack bogs of southeastern Manitoba; J. Mammal. 47:181-194.
Guilday, J.E., 1957, Individual an dgeographic variation in Blarina brevicauda from Pennsylvania; Ann. Carnegie Mus. 35:41-68.
USEPA, 1993. Wildlife Exposure Factors Handbook; United States Environmental Protection Agency, Office of Research and Development;


EPA/600/R-93/187a; December 1993; Washington, D.C.
Whitaker, J.O., Jr., and M.G. Ferraro, 1963. Summer food of 220 short-tailed shrews from Ithica, New York; J. Mammal. 44:419.
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TABLE C.2-7


CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : Soil Invertebrates / Short-tailed Shrew


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Biota 2
EXPOSURE MEDIUM: Soil Invertebrates
EXPOSURE POINT: Oxbow Area Floodplain - Maximum
RECEPTOR: Short-tailed Shrew


Analyte


Antimony
Arsenic
Barium


Beryllium
Cadmium
Chromium


Cobalt
Copper
Lead


Manganese
Molybdenum


Selenium
Thallium


Vanadium
Zinc


4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Lindane


TOTAL AROCLOR
Aroclor 1254
Aroclor1268
TEQ-BIRD


TEQ-MAMMAL


Medium Medium
EPC EPC Units


1.5E+00 mg/kg
4.3E-01 mg/kg
3.6E+01 mg/kg
3.4E-01 mg/kg
9.9E+00 mg/kg
2.6E+00 mg/kg
7.9E-01 mg/kg
1.1E+01 mg/kg
8.0E+01 mg/kg
5.2E+01 mg/kg
4.2E-01 mg/kg
1 .2E+00 mg/kg
5.5E-02 mg/kg
1.7E+00 mg/kg
3.5E+02 mg/kg
3.7E-03 mg/kg
6.9E-03 mg/kg
1 .7E-04 mg/kg
1.1E-02 mg/kg
3.0E-04 mg/kg
3.9E-01 mg/kg
3.8E-01 mg/kg
1.3E-02 mg/kg
4.4E-04 mg/kg
4.5E-04 mg/kg


Estimated Daily
Daily intake


Intake3 Units


9.3E-01 mg/kg-d
2.7E-01 mg/kg-d
2.3E+01 mg/kg-d
2.2E-01 mg/kg-d
6.3E+00 mg/kg-d
1.6E+00 mg/kg-d
5.0E-01 mg/kg-d
6.6E+00 mg/kg-d
5.0E+01 mg/kg-d
3.3E+01 mg/kg-d
2.7E-01 mg/kg-d
7.3E-01 mg/kg-d
3.4E-02 mg/kg-d
1.1E+00 mg/kg-d
2.2E+02 mg/kg-d
2.3E-03 mg/kg-d
4.4E-03 mg/kg-d
1.1E-04 mg/kg-d
7.0E-03 mg/kg-d
1.9E-04 mg/kg-d
2.5E-01 mg/kg-d
2.4E-01 mg/kg-d
8.3E-03 mg/kg-d
2.8E-04 mg/kg-d
2.9E-04 mg/kg-d


Reference Reference
Dose Dose Reference


(NOAEL)" (LOAEL)" Dose Units


2.6E-02 2.6E-01 mg/kg-d
1.3E-01 1.3E+00 mg/kg-d
7.5E+01 1.6E+02 mg/kg-d
6.6E-01 6.6E+00 mg/kg-d
1.0E+00 1.0E+01 mg/kg-d
1.5E+03 1.5E+04 mg/kg-d
7.6E-02 7.6E-01 mg/kg-d
4.2E-01 4.2E+00 mg/kg-d
1.3E+02 3.8E+02 mg/kg-d
8.8E+01 2.8E+02 mg/kg-d
1.9E-01 1.9E+00 mg/kg-d
2.0E-01 3.3E-01 mg/kg-d
1.4E-01 1.4E+00 mg/kg-d
4.2E-01 2.1E+00 mg/kg-d
1.6E+02 3.2E+02 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
2.8E-02 2.8E-01 mg/kg-d
1.6E+00 3.2E+00 mg/kg-d
6.8E-02 6.8E-01 mg/kg-d
6.8E-02 6.8E-01 mg/kg-d
6.8E-02 6.8E-01 mg/kg-d


1.0E-06 1.0E-05 mg/kg-d


|| HAZARD INDICES:


Hazard Hazard
Quotient Quotient


(NOAEL)C (LOAEL)0


3.5E+01 3.5E+00
2.1E+00 2.1E-01
3.1E-01 1.4E-01
3.3E-01 3.3E-02
6.3E+00 6.3E-01
1.1E-03 1.1E-04
6.6E+00 6.6E-01
1.6E+01 1.6E+00
4.0E-01 1.3E-01
3.7E-01 1.1E-01
1.4E+00 1.4E-01
3.6E+00 2.2E+00
2.5E-01 2.5E-02
2.6E+00 5.1E-01
1.4E+00 6.8E-01
2.9E-03 5.8E-04
5.5E-03 1.1E-03
1.4E-04 2.7E-05
2.5E-01 2.5E-02
1.2E-04 6.0E-05
3.6E+00 3.6E-01
3.5E+00 3.5E-01
1.2E-01 1.2E-02


2.9E+02 2.9E+01


3.7E+02 4.0E+01


C


Notes:
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table C.2-6.
b. Reference Dose Values presented in Table D-4 in the BERA (MACTEC, 2004).
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE D.2-8
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs :


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


Short-tailed Shrew


SCENARIO TIMEFRAME: Current/Future
EXPOSURE POINT: Oxbow Area Floodplain - Average
RECEPTOR: Short-tailed Shrew


TOTAL RISK (HI): 2.6E+02


Exposure Medium3


Analyte


TEQ-MAMMAL
Antimony
Copper
Cobalt
Vanadium
Cadmium
Selenium
Molybdenum
Arsenic
TOTAL AROCLOR
Aroclor1254
Zinc
Manganese
Beryllium
Thallium
Barium
Lead
Dieldrin
ArocloM268
4,4'-DDE
Chromium
4,4'-DDD
4,4'-DDT
Lindane
TEQ-BIRD


TOTAL MEDIUM-SPECIFIC RISK
PERCENTAGE OF TOTAL RISK


Surface
Water Soil


6.7E+01
4.3E+00
1.1E+01
7.8E+00
5.2E+00
1.5E-01
2.6E-01
1.6E+00
1.6E+00
7.8E-01
7.6E-01
1.5E-01
3.5E-01
2.7E-01
1.9E-01
1.5E-01
1.7E-01
3.1E-02
2.2E-02
8.4E-04
1.8E-03
6.1E-04
5.8E-05
7.1E-06


Terrestrial
Plants


-


2.5E-02
2.9E+00
3.3E-02
1.4E-02
1.8E-02
9.7E-02
2.3E-01
4.5E-02
1.4E-03
3.0E-03
1.5E-01
1.6E-02
1.6E-03
4.3E-04
1.3E-02
9.2E-03
5.9E-04
2.1E-05
2.3E-06
4.3E-05
4.3E-06
2.4E-07
1.2E-06


Terrestrial Small Small
Inverts Birds Mammals


1.2E+02
1.5E+01
5.4E+00
4.8E+00
2.1E+00
3.0E+00
2.3E+00
6.8E-01
9.0E-01
1.5E+00
1.4E+00
4.7E-01
3.6E-01
2.0E-01
1.7E-01
1.8E-01
1.2E-01
9.2E-02
4.8E-02
2.3E-03
7.9E-04
1.5E-03
6.3E-05
4.8E-05


1.0E+02
38%


3.6E+00
1%


1.6E+02
60%


Combined Percent


HQsb Contribution0


1.9E+02
2.0E+01
1.9E+01
1.3E+01
7.4E+00
3.2E+00
2.7E+00
2.5E+00
2.5E+00
2.2E+00
2.2E+00
7.7E-01
7.2E-01
4.8E-01
3.6E-01
3.4E-01
3.0E-01
1.2E-01
7.0E-02
3.2E-03
2.7E-03
2.1E-03
1.2E-04
5.7E-05


2.6E+02
100%


77%
7%
7%
5%
3%
1%
1%
1%
1%
1%
1%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%


o


Footnotes:
a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a COPEC for that


medium; a dash entry indicates that there was no assumed exposure to that medium.
b. Combined risk across all media exposures.
c. Relative contribution of COPEC to total risk associated with the ingestion exposure pathway.
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TABLE C.2-9
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : Short-tailed Shrew


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
EXPOSURE POINT: Oxbow Area Floodplain - Maximum
RECEPTOR: Short-tailed Shrew


TOTAL RISK (HI): 6.6E+01


Exposure Medium3


Analyte


TEQ-MAMMAL
Copper
Antimony
Selenium
Vanadium
Cobalt
Zinc
Cadmium
Arsenic
TOTAL AROCLOR
Aroclor1254
Molybdenum
Lead
Barium
Manganese
Beryllium
Thallium
Dieldrin
Aroclor 1268
4,4'-DDE
4,4'-DDD
Chromium
Lindane
4,4'-DDT
TEQ-BIRD


TOTAL MEDIUM-SPECIFIC RISK
PERCENTAGE OF TOTAL RISK


Surface
Water Soil


1.6E+01
3.1E+00
9.9E-01
2.5E-01
1.2E+00
1.1E+00
2.2E-01
3.0E-02
3.7E-01
1.9E-01
1.9E-01
3.4E-01
1.8E-01
1.2E-01
1.1E-01
4.4E-02
2.7E-02
8.5E-03
5.6E-03
3.9E-04
2.5E-04
2.6E-04
8.8E-06
2.5E-05


Terrestrial
Plants


.


8.6E-01
5.7E-03
9.1E-02
3.5E-03
4.5E-03
2.1E-01
3.8E-03
1.1E-02
3.4E-04
7.5E-04
4.8E-02
9.9E-03
1.1E-02
5.0E-03
2.5E-04
6.2E-05
1.6E-04
5.3E-06
1.1E-06
1.7E-06
6.1E-06
1.5E-06
1.1E-07


Terrestrial Small Small
Inverts Birds Mammals


2.9E+01
1.6E+00
3.5E+00
2.2E+00
5.1E-01
6.6E-01
6.8E-01
6.3E-01
2.1E-01
3.6E-01
3.5E-01
1.4E-01
1.3E-01
1.4E-01
1.1E-01
3.3E-02
2.5E-02
2.5E-02
1.2E-02
1.1E-03
5.8E-04
1.1E-04
6.0E-05
2.7E-05


2.4E+01
37%


1.3E+00
2%


4.0E+01 I
61% |


Combined Percent
HQsb Contribution0


4.4E+01
5.6E+00
4.SE+00
2.5E+00
1.88*00
1.7E+00
1.1E+00
6.6E-01
6.0E-01
5.6E-01
5.5E-01
5.2E-01
3.2E-01
2.7E-01
2.3E-01
7.7E-02
5.2E-02
3.4E-02
1.8E-02
1.5E-03
8.3E-04
3.8E-04
7.0E-05
5.3E-05


6.6E+01
100%


68%
9%
7%
4%
3%
3%
2%
1%
1%
1%
1%
1%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%


Footnotes:
a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a COPEC for that


medium; a dash entry indicates that there was no assumed exposure to that medium.
b. Combined risk across all media exposures.
c. Relative contribution of COPEC to total risk associated with the ingestion exposure pathway.


C
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TABLE C.3-1
ESTIMATED TERRESTRIAL PREY TISSUE CONCENTRATIONS DERIVED USING LITERATURE-BASED BAFs


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Soil
EXPOSURE MEDIUM: All
EXPOSURE POINT: Oxbow Area Floodplain - Maximum


Analyte


Antimony
Arsenic
Jarium
Jeryllium
Cadmium
Chromium
Cobalt
Copper
_ead
Manganese
Molybdenum
Selenium
Thallium
Vanadium
Zinc
4,4'-DDD
4,4-DDE
4,4-DDT
Dieldrin
Lindane
TOTAL AROCLOR
Aroclor 1254
Aroclor 1268
TEQ-BIRD
TEQ-MAMMAL


Medium EPC
Value


7.0E+00
1.3E+01
5.1E+02
7.9E+00
8.3E+00
1.0E+02
2.2E+01
3.6E+02
1.8E+03
8.6E+02
1.7E+01
2.2E+00
1.0E+00
7.1E+01
1.9E+03
2.7E-02
4.2E-02
2.8E-03
6.3E-02
7.6E-04
3.6E+00
3.6E+00
1.0E-01
4.3E-03
4.3E-03


Literature-based BAFs3


Terrestial Terrestrial
Plants Inverts


2.0E-03
1.0E-02 2.5E-02
3.1E-02 1.8E-02
2.0E-03 9.0E-03
4.4E-02 1.0E+00
8.2E-03 6.1E-02
1.5E-03 2.4E-02
9.7E-02 2.0E-01
1.9E-02 1.0E-01
1.6E-02 4.3E-02
5.0E-02 1.9E-01
1.3E-01 1.0E-01
8.0E-04
9.7E-04 8.4E-03
3.5E-01 3.6E+00
2.4E-03 .1E+00
9.6E-04 .1E+00
1.4E-03 .1E+00
6.7E-03 .1E+00
5.9E-02 .OE+00
6.1E-04 1.1E+00
1.4E-03 1.1E+00
3.4E-04 1.1E+00


Estimated Tissue Concentration


Terrestial


Plants" Terrestrial Inverts"


1.4E-02 O.OE+00
1.3E-01 3.1E-01
1.6E+01 9.4E+00
1.6E-02 7.1E-02
3.6E-01 8.5E+00
8.5E-01 6.4E+00
3.3E-02 5.4E-01
3.5E+01 7.0E+01
3.5E+01 1.9E+02
1.4E+01 3.7E+01
8.7E-01 3.3E+00
2.9E-01 2.2E-01
8.3E-04 O.OE+00
6.9E-02 6.0E-01
6.5E+02 6.8E+03
6.5E-05 2.9E-02
4.1E-05 4.6E-02
4.0E-06 3.0E-03
4.2E-04 6.7E-02
4.5E-05 7.8E-04
2.2E-03 4.0E+00
4.9E-03 3.9E+00
3.5E-05 1.2E-01
O.OE+00 O.OE+00
O.OE+00 O.OE+00


Footnotes:
a. Literature-derived BAFs are summarized in Table J-1 in the BERA (MACTEC, 2004).
b. Estimated plant and invertebrate concentrations calculated by multiplying the soil EPC concentration (mg/kg[dw] by the tissue-specific BAF


(mg/kg[ww]). Estimated tissue concentrations reported in units of mg/kg [wet weight tissue].
c. Estimated small bird prey concentrations calculated by multiplying the estimated tissue concentration of soil invertebrates by the


small bird BAF (I.e., assumes vermivorous species).
d. Estimated small mammal prey concentrations calculated assuming that plants and invertebrates each comprise 50% of the prey species


diet (i.e., omnivore); the sum of 50% times the estimated tissue concentrations of plants and invertebrates was multiplied by the
small mammal BAF.
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TABLE C.3-2


PARAMETER VALUES USED TO CALCULATE ESTIMATED DAILY INTAKE : Surface Soil (0-2 feet) / Raccoon


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Soil
EXPOSURE MEDIUM: Surface Soil (0-2 feet)
EXPOSURE POINT: Oxbow Area Floodplain - Maximum
RECEPTOR: Raccoon


pup
EXPOSURE PARAMETER „. „„..„.„, nE.r.i.rr.».. ......TO RME 0»-r?J,l7.. ,̂ INTAKE EQUATION/


ROUTE SYMBOL PARAMETER DEFINITION UNITS ^^ ™™"f MODEL NAME
REFERENCE


INGESTION EDIsoil


CSoil


IRsoi,


SFF
EF
BW


ESTIMATED DAILY INTAKE VIA SOIL INGESTION
CHEMICAL CONCENTRATION IN SOIL
INGESTION RATE OF SOIL
SITE FORAGING FREQUENCY
EXPOSURE FREQUENCY
BODY WEIGHT


mg/kg-d
mg/kg
kg/day
unitless
unitless


kg


calculated
chemical-specific


0.087
100%
50%
6.2


assumption
Stuewer, 1943
USEPA, 1993


Sanderson, 1984


SOIL INTAKE-INGESTION
EDIsoil = Csoil * IRsoil * SFF * EF * 1/BW


REFERENCES
Sanderson, G.C., 1984. Cooperative raccoon collections; III. Nat. Hist. Survey Div.; Pittman-Robertson Proj. W-49-31.
Stuewer, R.W., 1943. Raccoons: their habits and management in Michigan; Ecol. Monogr. 13:203-257.
USEPA, 1993. Wildlife Exposure Factors Handbook; United States Environmental Protection Agency, Office of Research and Development;


EPA/600/R-93/187a; December 1993; Washington, D.C.
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TABLE C.3-3
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : Surface Soil (0-2 feet) / Raccoon


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Soil
EXPOSURE MEDIUM: Surface Soil (0-2 feet)
EXPOSURE POINT: Oxbow Area Floodplain - Maximum
RECEPTOR: Raccoon


Analyte


Antimony
Arsenic
Barium


Beryllium
Cadmium
Chromium


Cobalt
Copper
Lead


Manganese
Molybdenum


Selenium
Thallium


Vanadium
Zinc


4,4-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Lindane


TOTAL AROCLOR
Aroclor 1254
Aroclor1268
TEQ-BIRD


TEQ-MAMMAL


Medium Medium
EPC EPC Units


7.0E+00 mg/kg
1.3E+01 mg/kg
5.1E+02 mg/kg
7.9E+00 mg/kg
8.3E+00 mg/kg
1 .OE+02 mg/kg
2.2E+01 mg/kg
3.6E+02 mg/kg
1 .8E+03 mg/kg
8.6E+02 mg/kg
1 .7E+01 mg/kg
2.2E+00 mg/kg
1.0E+00 mg/kg
7.1E+01 mg/kg
1 .9E+03 mg/kg
2.7E-02 mg/kg
4.2E-02 mg/kg
2.8E-03 mg/kg
6.3E-02 mg/kg
7.6E-04 mg/kg
3.6E+00 mg/kg
3.6E+00 mg/kg
1 .OE-01 mg/kg
4.3E-03 mg/kg
4.3E-03 mg/kg


Estimated Daily
Daily intake


Intake3 Units


4.9E-02 mg/kg-d
9.0E-02 mg/kg-d
3.6E+00 mg/kg-d
5.6E-02 mg/kg-d
5.8E-02 mg/kg-d
7.3E-01 mg/kg-d
1 .6E-01 mg/kg-d
2.5E+00 mg/kg-d
1 .3E+01 mg/kg-d
6.1E+00 mg/kg-d
1.2E-01 mg/kg-d
1.6E-02 mg/kg-d
7.3E-03 mg/kg-d
5.0E-01 mg/kg-d
1.3E+01 mg/kg-d
1 .9E-04 mg/kg-d
3.0E-04 mg/kg-d
1.9E-05 mg/kg-d
4.5E-04 mg/kg-d
5.4E-06 mg/kg-d
2.5E-02 mg/kg-d
2.5E-02 mg/kg-d
7.3E-04 mg/kg-d
3.0E-05 mg/kg-d
3.0E-05 mg/kg-d


Reference Reference
Dose Dose Reference


(NOAEL)b (LOAEL)b Dose Units


2.6E-02 2.6E-01 mg/kg-d
4.8E-02 4.8E-01 mg/kg-d
7.5E+01 1.6E+02 mg/kg-d
1.2E+00 1.2E+01 mg/kg-d
1.0E-MX) 1.0E+01 mg/kg-d
1.5E+03 1.5E+04 mg/kg-d
7.6E-02 7.6E-01 mg/kg-d
1.2E+01 1.5E+01 mg/kg-d
1.3E+02 3.8E+02 mg/kg-d
8.8E+01 2.8E+02 mg/kg-d
1.9E-01 1.9E+00 mg/kg-d
2.0E-01 3.3E-01 mg/kg-d
1.4E-01 1.4E+00 mg/kg-d
4.2E-01 2.1E+00 mg/kg-d
2.0E+02 3.9E+02 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
1.5E-02 1.5E-01 mg/kg-d
1 .6E+00 3.2E+00 mg/kg-d
5.0E-03 2.0E-02 mg/kg-d
5.0E-03 2.0E-02 mg/kg-d
5.0E-03 2.0E-02 mg/kg-d


1.0E-06 1.0E-05 mg/kg-d


Hazard Hazard
Quotient Quotient


(NOAEL)C (LOAEL)0


1.9E+00 1.9E-01
1.9E+00 1.9E-01
4.8E-02 2.3E-02
4.6E-02 4.6E-03
5.8E-02 5.8E-03
5.0E-04 5.0E-05
2.0E+00 2.0E-01
2.2E-01 1.7E-01
1. OE-01 3.4E-02
6.9E-02 2.1E-02
6.4E-01 6.4E-02
7.8E-02 4.7E-02
5.2E-02 5.2E-03
1.2E+00 2.4E-01
6.8E-02 S^E-O^
2.3E-04 4.7E-OJ
3.7E-04 7.5E-0^
2.4E-05 4.9E-06
3.0E-02 3.0E-03
3.4E-06 1.7E-06
5.1E+00 1.3E+00
5.1E+00 1.3E+00
1.5E-01 3.6E-02


3.0E+01 3.0E+00


II HAZARD INDICES: 4.9E+01 6.8E+00


Notes:
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table C.3-2.
b. Reference Dose Values presented in Table D-4 in the BERA (MACTEC, 2004).
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE C.3-4


PARAMETER VALUES USED TO CALCULATE ESTIMATED DAILY INTAKE : Terrestrial Plants / Raccoon


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Biota 1
EXPOSURE MEDIUM: Terrestrial Plants
EXPOSURE POINT: Oxbow Area Floodplain - Maximum
RECEPTOR: Raccoon


"•SET -ESS- «*—.«».
INGESTION EDIplant


Cplanl


IRfood


r plant


SFF


EF
BW


ESTIMATED DAILY INTAKE VIA PLANT INGESTION


CHEMICAL CONCENTRATION IN PLANTS
INGESTION RATE OF FOOD


PERCENT PLANTS IN DIET
SITE FORAGING FREQUENCY


EXPOSURE FREQUENCY
BODY WEIGHT


PMC
UNITS


VALUE


mg/kg-d


mg/kg
kg/day


unitless
unitless


unitless


kg


calculated


chemical-specific
1.7


71%
100%


50%
6.2


pup


RATIONALE/ IN™^ *™*™"'
REFERENCE MODEL NAME


USEPA, 1993


USEPA, 1993;
Llewllyn and Uhler,


1952
Stuewer, 1943


USEPA, 1993
Sanderson, 1984


PLANT INTAKE-INGESTION
EDIplanl = Cplant * IR(ood * Pplant * SFF * EF *
1/BW


Where Cpian, is estimated using site-specific
tissue data or calculated using the following
equation:


Cplant = CSoj| * BAFp|anl


Bioaccumulation Factors [mg(ww tissue)/
kg(dw sediment)] provided separately.


REFERENCES
Llewellyn, L.M., and F.M. Uhler, 1952. The foods of fur animals of the Patuxent Research Refuge, Maryland; Am. Midi. Nat. 48:193-203.
Sanderson, G.C., 1984. Cooperative raccoon collections; III. Nat. Hist. Survey Div.; Pittman-Robertson Proj. W-49-31.
Stuewer, R.W., 1943. Raccoons: their habits and management in Michigan; Ecol. Monogr. 13:203-257.
USEPA, 1993. Wildlife Exposure Factors Handbook; United States Environmental Protection Agency, Office of Research and Development;


EPA/600/R-93/187a; December 1993; Washington, D.C.
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TABLE C.3-5
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : Terrestrial Plants / Raccoon


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Biota 1
EXPOSURE MEDIUM: Terrestrial Plants
EXPOSURE POINT: Oxbow Area Floodplain - Maximum
RECEPTOR: Raccoon


Analyte


Antimony
Arsenic
Barium


Beryllium
Cadmium
Chromium


Cobalt
Copper
Lead


Manganese
Molybdenum


Selenium
Thallium


Vanadium
Zinc


4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Lindane


TOTAL AROCLOR
Aroclor1254
Aroclor 1268
TEQ-BIRD


TEQ-MAMMAL


Medium Medium
EPC EPC Units


1.4E-02 mg/kg
1 .3E-01 mg/kg
1 .6E+01 mg/kg
1 .6E-02 mg/kg
3.6E-01 mg/kg
8.5E-01 mg/kg
3.3E-02 mg/kg
3.5E+01 mg/kg
3.5E+01 mg/kg
1 .4E+01 mg/kg
8.7E-01 mg/kg
2.9E-01 mg/kg
8.3E-04 mg/kg
6.9E-02 mg/kg
6.5E+02 mg/kg
6.5E-05 mg/kg
4.1E-05 mg/kg
4.0E-06 mg/kg
4.2E-04 mg/kg
4.5E-05 mg/kg
2.2E-03 mg/kg
4.9E-03 mg/kg
3.5E-05 mg/kg
O.OE+00 mg/kg
O.OE+00 mg/kg


Estimated Daily
Daily intake


Intake3 Units


1 .4E-03 mg/kg-d
1 .3E-02 mg/kg-d
1 .6E+00 mg/kg-d
1 .6E-03 mg/kg-d
3.6E-02 mg/kg-d
8.6E-02 mg/kg-d
3.3E-03 mg/kg-d
3.5E+00 mg/kg-d
3.6E+00 mg/kg-d
1 .4E+00 mg/kg-d
8.7E-02 mg/kg-d
2.9E-02 mg/kg-d
8.4E-05 mg/kg-d
7.0E-03 mg/kg-d
6.5E+01 mg/kg-d
6.5E-06 mg/kg-d
4.1E-06 mg/kg-d
4.0E-07 mg/kg-d
4.3E-05 mg/kg-d
4.5E-06 mg/kg-d
2.2E-04 mg/kg-d
4.9E-04 mg/kg-d
3.5E-06 mg/kg-d
O.OE+00 mg/kg-d
O.OE+00 mg/kg-d


Reference Reference
Dose Dose Reference


(NOAEL)" (LOAEL)" Dose Units


2.6E-02 2.6E-01 mg/kg-d
4.8E-02 4.8E-01 mg/kg-d
7.5E+01 1.6E+02 mg/kg-d
1.2E+00 1.2E+01 mg/kg-d
1.0E+00 1.0E+01 mg/kg-d
1.5E+03 1.5E+04 mg/kg-d
7.6E-02 7.6E-01 mg/kg-d
1.2E+01 1.5E+01 mg/kg-d
1.3E+02 3.8E+02 mg/kg-d
8.8E+01 2.8E+02 mg/kg-d
1.9E-01 1.9E+00 mg/kg-d
2.0E-01 3.3E-01 mg/kg-d
1.4E-01 1.4E+00 mg/kg-d
4.2E-01 2.1E+00 mg/kg-d
2.0E+02 3.9E+02 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
1.5E-02 1.5E-01 mg/kg-d
1.6E+00 3.2E+00 mg/kg-d
5.0E-03 2.0E-02 mg/kg-d
5.0E-03 2.0E-02 mg/kg-d
5.0E-03 2.0E-02 mg/kg-d


1.0E-06 1.0E-05 mg/kg-d


Hazard Hazard
Quotient Quotient
(NOAEL)C (LOAEL)C


5.5E-02 5.5E-03
2.7E-01 2.7E-02
2.2E-02 1.0E-02
1.3E-03 1.3E-04
3.6E-02 3.6E-03
5.9E-05 5.9E-06
4.4E-02 4.4E-03
3.0E-01 2.3E-01
2.8E-02 9.5E-03
1.6E-02 4.8E-03
4.6E-01 4.6E-02
1.4E-01 8.7E-02
6.0E-04 6.0E-05
1.7E-02 3.3E-03
3.3E-01 1.7E-0-LJ
8.2E-06 1.6E-CT
5.1E-06 1.0E-0&**
5.0E-07 1.0E-07
2.9E-03 2.9E-04
2.8E-06 1.4E-06
4.4E-02 1.1E-02
9.8E-02 2.4E-02
7.0E-04 1.7E-04


O.OE+00 O.OE+00


|| HAZARD INDICES: 1.9E+00 6.3E-01


Notes:
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table C.3-4.
b. Reference Dose Values presented in Table D-4 in the BERA (MACTEC, 2004).
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE C.3-6


PARAMETER VALUES USED TO CALCULATE ESTIMATED DAILY INTAKE : Soil Invertebrates / Raccoon


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Biota 2
EXPOSURE MEDIUM: Soil Invertebrates
EXPOSURE POINT: Oxbow Area Floodplain - Maximum
RECEPTOR: Raccoon


EXPOSURE PARAMETER „.„„.„=,-,=„ m^mm/Mi
ROUTE SYMBOL PARAMETER DEF.NIT.ON


INGESTION EDIinvert


p
^invert


IRfood


^invert


SFF


EF
BW


ESTIMATED DAILY INTAKE VIA INVERTEBRATE
INGESTION


CHEMICAL CONCENTRATION IN INVERTEBRATES
INGESTION RATE OF FOOD


PERCENT INVERTEBRATES IN DIET
SITE FORAGING FREQUENCY


EXPOSURE FREQUENCY
BODY WEIGHT


DMC


......TO RME r..-r?«i7., r=, INTAKE EQUATION/UNITS ««« SSSXZ "~»-
mg/kg-d


mg/kg
kg/day


unitless
unitless


unitless


kg


calculated


chemical-specific
1.7


29%
100%


50%
6.2


USEPA, 1993
USEPA, 1993;


Llewllyn and Uhler,
1952


Stuewer, 1943


USEPA, 1993
Sanderson, 1984


INVERTEBRATE INTAKE-INGESTION
EDI,nvBrt = Cmvert * IRfood * Pmvert * SFF * EF *


1/BW


Where Cinvert is estimated using site-specific
tissue data or calculated using the following
equation:


Cinvert = Csoj| BAFjnverl


Bioaccumulation Factors [mg(ww tissue)/
kg(dw sediment)] provided separately.


REFERENCES
Llewellyn, L.M., and F.M. Uhler, 1952. The foods of fur animals of the Patuxent Research Refuge, Maryland; Am. Midi. Nat. 48:193-203.
Sanderson, G.C., 1984. Cooperative raccoon collections; III. Nat. Hist. Survey Div.; Pittman-Robertson Proj. W-49-31.
Stuewer, R.W., 1943. Raccoons: their habits and management in Michigan; Ecol. Monogr. 13:203-257.
USEPA, 1993. Wildlife Exposure Factors Handbook; United States Environmental Protection Agency, Office of Research and Development;


EPA/600/R-93/187a; December 1993; Washington, D.C.
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TABLE C.3-7
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : Soil Invertebrates / Raccoon


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


o
SCENARIO TIMEFRAME: Current/Future
MEDIUM: Biota 2
EXPOSURE MEDIUM: Soil Invertebrates
EXPOSURE POINT: Oxbow Area Floodplain - Maximum
RECEPTOR: Raccoon


Analyte


Antimony
Arsenic
Barium


Beryllium
Cadmium
Chromium


Cobalt
Copper
Lead


Manganese
Molybdenum


Selenium
Thallium


Vanadium
Zinc


4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Lindane


TOTAL AROCLOR
Aroclor 1254
Aroclor1268
TEQ-BIRD


TEQ-MAMMAL


Medium Medium
EPC EPC Units


1 .5E+00 mg/kg
4.3E-01 mg/kg
3.6E+01 mg/kg
3.4E-01 mg/kg
9.9E+00 mg/kg
2.6E+00 mg/kg
7.9E-01 mg/kg
1.1E+01 mg/kg
8.0E+01 mg/kg
5.2E+01 mg/kg
4.2E-01 mg/kg
1 .2E+00 mg/kg
5.5E-02 mg/kg
1 .7E+00 mg/kg
3.5E+02 mg/kg
3.7E-03 mg/kg
6.9E-03 mg/kg
1.7E-04 mg/kg
1.1E-02 mg/kg
3.0E-04 mg/kg
3.9E-01 mg/kg
3.8E-01 mg/kg
1 .3E-02 mg/kg
4.4E-04 mg/kg
4.5E-04 mg/kg


Estimated Daily
Daily intake


Intake3 Units


5.9E-02 mg/kg-d
1.7E-02 mg/kg-d
1.5E+00 mg/kg-d
1 .4E-02 mg/kg-d
4.0E-01 mg/kg-d
1 .OE-01 mg/kg-d
3.2E-02 mg/kg-d
4.2E-01 mg/kg-d
3.2E+00 mg/kg-d
2.1E+00 mg/kg-d
1.7E-02 mg/kg-d
4.6E-02 mg/kg-d
2.2E-03 mg/kg-d
6.9E-02 mg/kg-d
1.4E+01 mg/kg-d
1.5E-04 mg/kg-d
2.8E-04 mg/kg-d
7.0E-06 mg/kg-d
4.5E-04 mg/kg-d
1 .2E-05 mg/kg-d
1 .6E-02 mg/kg-d
1 .5E-02 mg/kg-d
5.3E-04 mg/kg-d
1 .8E-05 mg/kg-d
1 .8E-05 mg/kg-d


Reference Reference
Dose Dose Reference


(NOAEL)b (LOAEL)" Dose Units


2.6E-02 2.6E-01 mg/kg-d
4.8E-02 4.8E-01 mg/kg-d
7.5E+01 1.6E+02 mg/kg-d
1.2E+00 1.2E+01 mg/kg-d
1.0E+00 1.0E+01 mg/kg-d
1.5E+03 1.5E+04 mg/kg-d
7.6E-02 7.6E-01 mg/kg-d
1.2E+01 1.5E+01 mg/kg-d
1.3E+02 3.8E+02 mg/kg-d
8.8E+01 2.8E+02 mg/kg-d
1.9E-01 1.9E+00 mg/kg-d
2.0E-01 3.3E-01 mg/kg-d
1.4E-01 1.4E+00 mg/kg-d
4.2E-01 2.1E+00 mg/kg-d
2.0E+02 3.9E+02 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
1.5E-02 1.5E-01 mg/kg-d
1.6E+00 3.2E+00 mg/kg-d
5.0E-03 2.0E-02 mg/kg-d
5.0E-03 2.0E-02 mg/kg-d
5.0E-03 2.0E-02 mg/kg-d


1.0E-06 1.0E-05 mg/kg-d


Hazard Hazard
Quotient Quotient


(NOAEL)0 (LOAEL)0


2.3E+00 2.3E-01
3.6E-01 3.6E-02
2.0E-02 9.2E-03
1.1E-02 1.1E-03
4.0E-01 4.0E-02
7.1E-05 7.1E-06
4.2E-01 4.2E-02
3.6E-02 2.8E-02
2.5E-02 8.5E-03
2.4E-02 7.3E-03
9.0E-02 9.0E-03
2.3E-01 1.4E-01
1.6E-02 1.6E-03
1.6E-01 3.3E-02
7.1E-02 3.6E-02.
1.9E-04 3.7E-0^
3.5E-04 7.0E-05"*
8.7E-06 1.7E-06
3.0E-02 3.0E-03
7.6E-06 3.8E-06
3.2E+00 7.9E-01
3.1E+00 7.7E-01
1.1E-01 2.7E-02


1.8E+01 1.8E+00


|| HAZARD INDICES: 2.9E+01 4.0E+00


Notes:
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table C.3-6.
b. Reference Dose Values presented in Table D-4 in the BERA (MACTEC, 2004).
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE C.3-8
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : Raccoon


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
EXPOSURE POINT: Oxbow Area Floodplain - Maximum
RECEPTOR: Raccoon


TOTAL RISK (HI): 8.0E+01


Exposure Medium3


Analyte


TEQ-MAMMAL
TOTAL AROCLOR
Aroclor1254
Antimony
Cobalt
Arsenic
Vanadium
Molybdenum
Copper
Cadmium
Zinc
Selenium
Aroclor1268
Lead
Manganese
Barium
Thallium
Dieldrin
Beryllium
4,4'-DDE
Chromium
4,4'-DDD
4,4'-DDT
Lindane
TEQ-BIRD


TOTAL MEDIUM-SPECIFIC RISK
PERCENTAGE OF TOTAL RISK


Surface
Water Soil


3.0E+01
5.1E+00
5.1E+00
1.9E+00
2.0E+00
1.9E+00
1.2E+00
6.4E-01
2.2E-01
5.8E-02
6.8E-02
7.8E-02
1.5E-01
1.0E-01
6.9E-02
4.8E-02
5.2E-02
3.0E-02
4.6E-02
3.7E-04
5.0E-04
2.3E-04
2.4E-05
3.4E-06


Terrestrial
Plants


-
4.4E-02
9.8E-02
5.5E-02
4.4E-02
2.7E-01
1.7E-02
4.6E-01
3.0E-01
3.6E-02
3.3E-01
1.4E-01
7.0E-04
2.8E-02
1.6E-02
2.2E-02
6.0E-04
2.9E-03
1.3E-03
5.1E-06
5.9E-05
8.2E-06
5.0E-07
2.8E-06


Terrestrial Small Small
Inverts Birds Mammals


1.8E+01
3.2E+00
3.1E+00
2.3E+00
4.2E-01
3.6E-01
1.6E-01
9.0E-02
3.6E-02
4.0E-01
7.1E-02
2.3E-01
1.1E-01
2.5E-02
2.4E-02
2.0E-02
1.6E-02
3.0E-02
1.1E-02
3.5E-04
7.1E-05
1.9E-04
8.7E-06
7.6E-06


4.9E+01
61%


1.9E+00
2%


2.9E+01
36%


Combined Percent


HQsb Contribution0


4.9E+01
8.3E+00
8.2E+00
4.2E+00
2.5E+00
2.5E+00
1.4E+00
1.2E+00
5.5E-01
4.9E-01
4.7E-01
4.5E-01
2.5E-01
1.6E-01
1.1E-01
8.9E-02
6.9E-02
6.2E-02
5.9E-02
7.3E-04
6.3E-04
4.3E-04
3.4E-05
1.4E-05


8.0E+01
100%


61%
10%
10%


5%
3%
3%
2%
1%
1%
1%
1%
1%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%


Footnotes:
a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a COPEC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.
b. Combined risk across all media exposures.
c. Relative contribution of COPEC to total risk associated with the ingestion exposure pathway.
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TABLE C.3-9
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : Raccoon


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
EXPOSURE POINT: Oxbow Area Floodplain - Maximum
RECEPTOR: Raccoon


TOTAL RISK (HI): 1.1E+01


Exposure Medium3


Analyte


TEQ-MAMMAL
TOTAL AROCLOR
Aroclor1254
Copper
Antimony
Selenium
Vanadium
Cobalt
Arsenic
Zinc
Molybdenum
Aroclor 1268
_ead
Cadmium
Barium
Manganese
Thallium
Dieldrin
Beryllium
4,4'-DDE
4,4'-DDD
Chromium
Jndane
4,4'-DDT
TEQ-BIRD


TOTAL MEDIUM-SPECIFIC RISK
PERCENTAGE OF TOTAL RISK


Surface
Water Soil


3.0E+00
1.3E+00
1.3E+00
1.7E-01
1.9E-01
4.7E-02
2.4E-01
2.0E-01
1.9E-01
3.4E-02
6.4E-02
3.6E-02
3.4E-02
5.8E-03
2.3E-02
2.1E-02
5.2E-03
3.0E-03
4.6E-03
7.5E-05
4.7E-05
5.0E-05
1.7E-06
4.9E-06


Terrestrial
Plants


-


1.1E-02
2.4E-02
2.3E-01
5.5E-03
8.7E-02
3.3E-03
4.4E-03
2.7E-02
1.7E-01
4.6E-02
1.7E-04
9.5E-03
3.6E-03
1.0E-02
4.8E-03
6.0E-05
2.9E-04
1.3E-04
1.0E-06
1.6E-06
5.9E-06
1.4E-06
1.0E-07


Terrestrial Small Small
Inverts Birds Mammals


1.8E+00
7.9E-01
7.7E-01
2.8E-02
2.3E-01
1.4E-01
3.3E-02
4.2E-02
3.6E-02
3.6E-02
9.0E-03
2.7E-02
8.5E-03
4.0E-02
9.2E-03
7.3E-03
1.6E-03
3.0E-03
1.1E-03
7.0E-05
3.7E-05
7.1E-06
3.8E-06
1.7E-06


6.8E+00
59%


6.3E-01
6%


4.0E+00
35%


Combined Percent
HQs" Contribution0


4.9E+00
2.1E+00
2.1E+00
4.2E-01
4.2E-01
2.8E-01
2.8E-01
2.5E-01
2.5E-01
2.4E-01
1.2E-01
6.3E-02
5.2E-02
4.9E-02
4.2E-02
3.3E-02
6.9E-03
6.2E-03
5.9E-03
1.5E-04
8.6E-05
6.3E-05
6.9E-06
6.7E-06


1.1E+01
100%


42%
18%
18%
4%
4%
2%
2%
2%
2%
2%
1%
1%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%


o


Footnotes:
a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a COPEC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.
b. Combined risk across all media exposures.
c. Relative contribution of COPEC to total risk associated with the ingestion exposure pathway.
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TABLE D.1-1


PARAMETER VALUES USED TO CALCULATE ESTIMATED DAILY INTAKE : Surface Soil (0-2 feet) / Woodcock


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Soil
EXPOSURE MEDIUM: Surface Soil (0-2 feet)
EXPOSURE POINT: Oxbow Area Floodplain - Average
RECEPTOR: Woodcock


puc
EXPOSURE PARAMETER D. -.«=«:•. nec.».-r.nl, ..HIT* RME


 0.-r?«L7.. E< INTAKE EQUATION/
ROUTE SYMBOL PARAMETER DEFINIT.ON UNITS VALUE ^J^ALE/ MODEL NAME


KcrcKcNCc


INGESTION EDIsoil


Csoil


IRsoil
SFF
EF
BW


ESTIMATED DAILY INTAKE VIA SOIL INGESTION
CHEMICAL CONCENTRATION IN SOIL
INGESTION RATE OF SOIL
SITE FORAGING FREQUENCY
EXPOSURE FREQUENCY
BODY WEIGHT


mg/kg-d
mg/kg
kg/day
unitless
unitless


kg


calculated
chemical-specific


0.012
100%
100%
0.20


assumption
Gregg, 1984


USEPA, 1993
USEPA, 1993


SOIL INTAKE-INGESTION
EDIsoil = Cso i,*IRso i l*SFF*EF*1/BW


REFERENCES


Gregg, L, 1984. Population ecology of woodcock in Wisconsin; Wis. Dept. Nat. Resour. Tech. Bull. No. 144; 51 pp.
USEPA, 1993. Wildlife Exposure Factors Handbook; United States Environmental Protection Agency, Office of Research and Development;


EPA/600/R-93/187a; December 1993; Washington, D.C.
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TABLE D.1-2
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : Surface Soil (0-2 feet) / Woodcock


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Soil
EXPOSURE MEDIUM: Surface Soil (0-2 feet)
EXPOSURE POINT: Oxbow Area Floodplain - Average
RECEPTOR: Woodcock


Analyte


Antimony
Arsenic
Barium


Beryllium
Cadmium
Chromium


Cobalt
Copper


Lead
Manganese
Molybdenum


Selenium
Thallium


Vanadium
Zinc


4,4'-DDD
4,4'-DDE
4,4-DDT
Dieldrin
Lindane


TOTAL AROCLOR
Aroclor 1254
Aroclor 1268
TEQ-BIRD


TEQ-MAMMAL


Medium Medium
EPC EPC Units


3.0E+00 mg/kg
5.4E+00 mg/kg
3.0E+02 mg/kg
4.9E+00 mg/kg
4.0E+00 mg/kg
7.4E+01 mg/kg
1 .6E+01 mg/kg
1.2E+02 mg/kg
5.7E+02 mg/kg
8.3E+02 mg/kg
8.4E+00 mg/kg
1 .4E+00 mg/kg
7.1E-01 mg/kg
5.9E+01 mg/kg
6.4E+02 mg/kg
1.3E-02 mg/kg
1.8E-02 mg/kg
1 .3E-03 mg/kg
2.3E-02 mg/kg
3.1E-04 mg/kg
1.4E+00 mg/kg
1 .4E+00 mg/kg
4.0E-02 mg/kg
1 .8E-03 mg/kg
1.8E-03 mg/kg


Estimated Daily
Daily intake


Intake3 Units


1.8E-01 mg/kg-d
3.2E-01 mg/kg-d
1 .8E+01 mg/kg-d
2.9E-01 mg/kg-d
2.4E-01 mg/kg-d
4.4E+00 mg/kg-d
9.6E-01 mg/kg-d
7.3E+00 mg/kg-d
3.4E+01 mg/kg-d
5.0E+01 mg/kg-d
5.0E-01 mg/kg-d
8.6E-02 mg/kg-d
4.3E-02 mg/kg-d
3.6E+00 mg/kg-d
3.9E+01 mg/kg-d
8.0E-04 mg/kg-d
1.1E-03 mg/kg-d
7.6E-05 mg/kg-d
1.4E-03 mg/kg-d
1 .9E-05 mg/kg-d
8.6E-02 mg/kg-d
8.5E-02 mg/kg-d
2.4E-03 mg/kg-d
1.1E-04 mg/kg-d
1.1E-04 mg/kg-d


Reference Reference
Dose Dose Reference


(NOAEL)b (LOAEL)" Dose Units


5.1E+00 1.3E+01 mg/kg-d
4.2E+01 8.3E+01 mg/kg-d
1.5E-01 1.5E+00 mg/kg-d
1.5E+00 2.0E+01 mg/kg-d
1 .OE+00 5.0E+00 mg/kg-d


4.7E+01 6.2E+01 mg/kg-d
3.9E+00 3.9E+01 mg/kg-d
9.8E+02 9.8E+03 mg/kg-d
3.5E+00 3.5E+01 mg/kg-d
4.4E-01 1.5E+00 mg/kg-d
3.5E+00 5.0E+00 mg/kg-d
1.1E+01 1.1E+02 mg/kg-d
1.5E+01 1.3E+02 mg/kg-d
2.8E-03 2.8E-02 mg/kg-d
2.8E-03 2.8E-02 mg/kg-d
2.8E-03 2.8E-02 mg/kg-d
7.7E-02 7.7E-01 mg/kg-d
2.0E+00 2.0E+01 mg/kg-d
1.1E-01 2.8E-01 mg/kg-d
1.8E-01 1.8E+00 mg/kg-d
1.1E+00 1.1E+01 mg/kg-d
1.4E-05 1.4E-04 mg/kg-d


|| HAZARD INDICES:


Hazard Hazard
Quotient Quotient


(NOAEL)C (LOAEL)C


6.3E-02 2.5E-02
4.3E-01 2.2E-01
2.0E+00 2.0E-01
1.7E-01 1.2E-02
4.4E+00 8.8E-01


1.5E-01 1.2E-01
9.0E+00 9.0E-01
5.1E-02 5.1E-03
1.4E-01 1.4E-02
2.0E-01 5.7E-02
1.2E-02 8.6E-03
3.1E-01 3.1E-02
2.7E+00 3.0E-01
2.9E-01 2.9E-02
3.9E-01 3.9E-02
2.7E-02 2.7E-03
1.8E-02 1.8E-03
9.3E-06 9.3E-07
7.8E-01 3.1E-01
4.7E-01 4.7E-02
2.2E-03 2.2E-04
7.8E+00 7.8E-01


2.9E+01 4.0E+00


—


Notes:
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table D.1-1.
b. Reference Dose Values presented in Table D-4 in BERA (MACTEC, 2004).
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE D.1-3


PARAMETER VALUES USED TO CALCULATE ESTIMATED DAILY INTAKE : Soil Invertebrates / Woodcock


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Biota 2
EXPOSURE MEDIUM: Soil Invertebrates
EXPOSURE POINT: Oxbow Area Floodplain - Average
RECEPTOR: Woodcock


PMC
EXPOSURE PARAMETER BADA«ET=D r>=c,M,Ti«« ,,-,,-ro RME BAT\«I,AiCi INTAKE EQUATION/


ROUTE SYMBOL PARAMETER DEFINITION UNITS VAU(E ™™^ MODEL NAME


INGESTION EDIinvert


p
"invert


IRfood


Pirn/en


SFF


EF
BW


ESTIMATED DAILY INTAKE VIA INVERTEBRATE
INGESTION


CHEMICAL CONCENTRATION IN INVERTEBRATES
INGESTION RATE OF FOOD


PERCENT INVERTEBRATES IN DIET
SITE FORAGING FREQUENCY


EXPOSURE FREQUENCY
BODY WEIGHT


mg/kg-d


mg/kg
kg/day


unitless
unitless


unitless


kg


calculated


chemical-specific
0.082


100%
100%


100%
0.20


USEPA, 1993


USEPA, 1993;
Krohn, 1970.


Gregg, 1984


USEPA, 1993
USEPA, 1993


INVERTEBRATE INTAKE-INGESTION
EDIjnvert


 = Covert * IRlood * ^invert * SFF * EF *


1/BW


Where Cinuerl is estimated using site-specific
tissue data or calculated using the following
equation:


Cjnvert = Cso,| BAFjnvert


Bioaccumulation Factors [mg(ww tissue)/
kg(dw sediment)] provided separately.


REFERENCES
Gregg, L, 1984. Population ecology of woodcock in Wisconsin; Wis. Dept. Nat. Resour. Tech. Bull. No. 144; 51 pp.
Krohn, W.B., 1970. Woodcock feeding habits as related to summer field usage in central Maine; J. Widl. Manage. 34:769-775.
USEPA, 1993. Wildlife Exposure Factors Handbook; United States Environmental Protection Agency, Office of Research and Development;


EPA/600/R-93/187a; December 1993; Washington, D.C.


6/6/2006







TABLE D.1-4
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : Soil Invertebrates / Woodcock


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Biota 2
EXPOSURE MEDIUM: Soil Invertebrates
EXPOSURE POINT: Oxbow Area Floodplain - Average
RECEPTOR: Woodcock


Analyte


Antimony
Arsenic
Barium


Beryllium
Cadmium
Chromium


Cobalt
Copper
Lead


Manganese
Molybdenum


Selenium
Thallium


Vanadium
Zinc


4,4-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Lindane


TOTAL AROCLOR
Aroclor1254
Aroclor1268
TEQ-BIRD


TEQ-MAMMAL


Medium Medium
EPC EPC Units


6.3E-01 mg/kg
1.8E-01 mg/kg
2.1E+01 mg/kg
2.1E-01 mg/kg
4.8E+00 mg/kg
1.8E+00 mg/kg
5.7E-01 mg/kg
3.6E+00 mg/kg
2.5E+01 mg/kg
5.0E+01 mg/kg
2.0E-01 mg/kg
7.4E-01 mg/kg
3.8E-02 mg/kg
1 .4E+00 mg/kg
1 .2E+02 mg/kg
1 .9E-03 mg/kg
3.0E-03 mg/kg
7.9E-05 mg/kg
4.0E-03 mg/kg
1 .2E-04 mg/kg
1 .6E-01 mg/kg
1.5E-01 mg/kg
5.2E-03 mg/kg
1 .9E-04 mg/kg
1 .9E-04 mg/kg


Estimated Daily
Daily intake


Intake3 Units


2.5E-01 mg/kg-d
7.2E-02 mg/kg-d
8.5E+00 mg/kg-d
8.4E-02 mg/kg-d
1.9E+00 mg/kg-d
7.3E-01 mg/kg-d
2.3E-01 mg/kg-d
1.4E+00 mg/kg-d
1.0E+01 mg/kg-d
2.0E+01 mg/kg-d
8.2E-02 mg/kg-d
3.0E-01 mg/kg-d
1 .5E-02 mg/kg-d
5.7E-01 mg/kg-d
4.8E+01 mg/kg-d
7.4E-04 mg/kg-d
1 .2E-03 mg/kg-d
3.2E-05 mg/kg-d
1.6E-03 mg/kg-d
4.9E-05 mg/kg-d
6.3E-02 mg/kg-d
6.0E-02 mg/kg-d
2.1E-03 mg/kg-d
7.4E-05 mg/kg-d
7.7E-05 mg/kg-d


Reference Reference
Dose Dose Reference


(NOAEL)b (LOAEL)b Dose Units


5.1E+00 1.3E+01 mg/kg-d
4.2E+01 8.3E+01 mg/kg-d
1.5E-01 1.5E+00 mg/kg-d
1.5E+00 2.0E+01 mg/kg-d
1.0E+00 5.0E+00 mg/kg-d


4.7E+01 6.2E+01 mg/kg-d
3.9E+00 3.9E+01 mg/kg-d
9.8E+02 9.8E+03 mg/kg-d
3.5E+00 3.5E+01 mg/kg-d
4.4E-01 1.5E+00 mg/kg-d
3.5E+00 5.0E+00 mg/kg-d
1.1E+01 1.1E+02 mg/kg-d
1.5E+01 1.3E+02 mg/kg-d
2.8E-03 2.8E-02 mg/kg-d
2.8E-03 2.8E-02 mg/kg-d
2.8E-03 2.8E-02 mg/kg-d
7.7E-02 7.7E-01 mg/kg-d
2.0E+00 2.0E+01 mg/kg-d
1.1E-01 2.8E-01 mg/kg-d
1.8E-01 1.8E+00 mg/kg-d
1.1E-KX) 1.1E+01 mg/kg-d
1.4E-05 1.4E-04 mg/kg-d


Hazard Hazard
Quotient Quotient


(NOAEL)C (LOAEL)C


1.4E-02 5.6E-03
2.0E-01 1.0E-01
5.7E-01 5.7E-02
1.3E+00 9.7E-02
7.3E-01 1.5E-01


3.0E-02 2.3E-02
2.6E+00 2.6E-01
2.0E-02 2.0E-03
2.3E-02 2.3E-03
6.7E-01 2.0E-01
4.3E-03 3.0E-03
5.0E-02 5.0E-03
3.3E+00 3.6E-01
2.7E-01 2.7E-02 f
4.3E-01 4.3E-02
1.1E-02 1.1E-03
2.1E-02 2.1E-03
2.5E-05 2.5E-06
5.7E-01 2.3E-01
3.3E-01 3.3E-02
1.9E-03 1.9E-04
5.3E+00 5.3E-01


|| HAZARD INDICES: 1.6E+01 2.1E+00


Notes:
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table D.1-3.
b. Reference Dose Values presented in Table D-4 in BERA (MACTEC, 2004).
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE D.1-5
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : Woodcock


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
EXPOSURE POINT: Oxbow Area Floodplain - Average
RECEPTOR: Woodcock


TOTAL RISK (HI): 4.6E+01


Exposure Medium3


Analyte


TEQ-BIRD
Lead
Zinc
Chromium
Beryllium
Cadmium
TOTAL AROCLOR
Selenium
4,4'-DDE
Aroclor1254
Barium
4,4'-DDD
Vanadium
Copper
Molybdenum
Arsenic
Manganese
Dieldrin
4,4'-DDT
Thallium
Aroclor1268
Lindane
Antimony
Cobalt
TEQ-MAMMAL


TOTAL MEDIUM-SPECIFIC RISK
PERCENTAGE OF TOTAL RISK


Surface Terrestrial Terrestrial Small Small
Water Soil Plants Inverts Birds Mammals


7.8E+00
9.0E+00
2.7E+00
4.4E+00
2.0E+00
1.7E-01
7.8E-01
2.0E-01
3.9E-01
4.7E-01
4.3E-01
2.9E-01
3.1E-01
1.5E-01
1.4E-01
6.3E-02
5.1E-02
1.8E-02
2.7E-02
1.2E-02
2.2E-03
9.3E-06


5.3E+00
2.6E+00
3.3E+00
7.3E-01
5.7E-01
1.3E+00
5.7E-01
6.7E-01
4.3E-01
3.3E-01
2.0E-01
2.7E-01
5.0E-02
3.0E-02
2.3E-02
1.4E-02
2.0E-02
2.1E-02
1.1E-02
4.3E-03
1.9E-03
2.5E-05


2.9E+01
64%


1.6E+01
36%


Combined Percent


HQs" Contribution0


f.3EfOf 29%
1.2E+01 25%
6.0E+00 13%
5.1E+00 11%
Z5E+00 6%
1.5E+00 3%
1.4E+00 3%
8.7E-01 2%
8.2E-01 2%
8.0E-01 2%
6.4E-01 1%
5.5E-01 1%
3.6E-01 1%
1.8E-01 0%
1.7E-01 0%
7.7E-02 0%
7.1E-02 0%
3.9E-02 0%
3.8E-02 0%
1.7E-02 0%
4.1E-03 0%
3.4E-05 0%


4.6E+01
100%


c


Footnotes:
a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a COPEC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.
b. Combined risk across all media exposures.
c. Relative contribution of COPEC to total risk associated with the ingestion exposure pathway.
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TABLE D.1-6
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : Woodcock


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
EXPOSURE POINT: Oxbow Area Floodplain - Average
RECEPTOR: Woodcock


TOTAL RISK (HI): 6.1E+00


Exposure Medium3


Analyte


TEQ-BIRD
Lead
Chromium
Zinc
TOTAL AROCLOR
Barium
Selenium
Beryllium
Copper
Cadmium
4,4'-DDE
Aroclor1254
4,4-DDD
Vanadium
Arsenic
Molybdenum
Thallium
Manganese
Dieldrin
4,4'-DDT
Aroclor1268
Lindane
Antimony
Cobalt
TEQ-MAMMAL


TOTAL MEDIUM-SPECIFIC RISK
PERCENTAGE OF TOTAL RISK


Surface Terrestrial Terrestrial Small Small
Water Soil Plants Inverts Birds Mammals


7.8E-01
9.0E-01
8.8E-01
3.0E-01
3.1E-01
2.2E-01
5.7E-02
2.0E-01
1.2E-01
1.2E-02
3.9E-02
4.7E-02
2.9E-02
3.1E-02
2.5E-02
1.4E-02
8.6E-03
5.1E-03
1.8E-03
2.7E-03
2.2E-04
9.3E-07


5.3E-01
2.6E-01
1.5E-01
3.6E-01
2.3E-01
1.0E-01
2.0E-01
5.7E-02
2.3E-02
9.7E-02
4.3E-02
3.3E-02
2.7E-02
5.0E-03
5.6E-03
2.3E-03
3.0E-03
2.0E-03
2.1E-03
1.1E-03
1.9E-04
2.5E-06


4.0E+00
65%


2.1E+00
35%


Combined Percent
HQsb Contribution1"


1.3E+00 21%
1.2E+00 19%
LOE+00 17%
6.6E-01 11%
5.4E-01 9%
3.2E-01 5%
2.6E-01 4%
2.5E-01 4%
1.4E-01 2%
1.1E-01 2%
8.2E-02 1%
8.0E-02 1%
5.5E-02 1%
3.6E-02 1%
3.1E-02 1%
1.7E-02 0%
1.2E-02 0%
7.1E-03 0%
3.9E-03 0%
3.8E-03 0%
4.1E-04 0%
3.4E-06 0%


6.1E+00
100%


Footnotes:
a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a COPEC for that


medium; a dash entry indicates that there was no assumed exposure to that medium.
b. Combined risk across all media exposures.
c. Relative contribution of COPEC to total risk associated with the ingestion exposure pathway.
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TABLE D.2-1
ESTIMATED TERRESTRIAL PREY TISSUE CONCENTRATIONS DERIVED USING LITERATURE-BASED BAFs


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


c


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Soil
EXPOSURE MEDIUM: All
EXPOSURE POINT: Oxbow Area Floodplain - Average


Analyte


Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
_ead


Manganese
Molybdenum
Selenium
Thallium
Vanadium
Zinc
4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Jndane
TOTAL AROCLOR
Aroclor 1254
Aroclor 1268
TEQ-BIRD
TEQ-MAMMAL


Medium EPC
Value


3.0E+00
5.4E+00
3.0E+02
4.9E+00
4.0E+00
7.4E+01
1.6E+01
1.2E+02
5.7E+02
8.3E+02
8.4E+00
1.4E+00
7.1E-01
5.9E+01
6.4E+02
1.3E-02
1.8E-02
1.3E-03
2.3E-02
3.1E-04
1.4E+00
1.4E+00
4.0E-02
1.8E-03
1.8E-03


Literature-based BAFsa


Terrestial Terrestrial
Plants Inverts


2.0E-03
1.0E-02 2.5E-02
3.1E-02 1.8E-02
2.0E-03 9.0E-03
4.4E-02 1.0E+00
8.2E-03 6.1E-02
1.5E-03 2.4E-02
9.7E-02 2.0E-01
1.9E-02 1.0E-01
1.6E-02 4.3E-02
5.0E-02 1.9E-01
1.3E-01 1.0E-01
8.0E-04
9.7E-04 8.4E-03
3.5E-01 3.6E+00
2.4E-03 1.1E+00
9.6E-04 1.1E+00
1.4E-03 1.1E+00
6.7E-03 1.1E+00
5.9E-02 1.0E+00
6.1E-04 1.1E+00
1.4E-03 1.1E+00
3.4E-04 1.1E+00


Estimated Tissue Concentration


Terrestial
Plants" Terrestrial Inverts"


6.2E-03 O.OE+00
5.4E-02 1.3E-01
9.4E+00 5.5E+00
9.8E-03 4.4E-02
1.8E-01 4.2E+00
6.0E-01 4.5E+00
2.4E-02 3.9E-01
1.2E+01 2.4E+01
1.1E+01 5.9E+01
1.3E+01 3.5E+01
4.2E-01 1.6E+00
1.8E-01 1.4E-01
5.7E-04 O.OE+00
5.8E-02 5.0E-01
2.2E+02 2.3E+03
3.2E-05 1.4E-02
1.7E-05 2.0E-02
1.8E-06 1.4E-03
1.5E-04 2.4E-02
1.8E-05 3.2E-04
8.8E-04 1.6E+00
1.9E-03 1.5E+00
1.4E-05 4.5E-02
O.OE+00 O.OE+00
O.OE+00 O.OE+00


C


Footnotes:
a. Literature-derived BAFs are summarized in Table J-1 in the BERA (MACTEC, 2004).
b. Estimated plant and invertebrate concentrations calculated by multiplying the soil EPC concentration (mg/kg[dw] by the tissue-specific BAF


(mg/kg[ww]). Estimated tissue concentrations reported in units of mg/kg [wet weight tissue].
c. Estimated small bird prey concentrations calculated by multiplying the estimated tissue concentration of soil invertebrates by the


small bird BAF (I.e., assumes vermivorous species).
d. Estimated small mammal prey concentrations calculated assuming that plants and invertebrates each comprise 50% of the prey species


diet (i.e., omnivore); the sum of 50% times the estimated tissue concentrations of plants and invertebrates was multiplied by the small mammal BAF.
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TABLE D.2-2
PARAMETER VALUES USED TO CALCULATE ESTIMATED DAILY INTAKE : Surface Soil (0-2 feet) / Short-tailed Shrew


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Soil
EXPOSURE MEDIUM: Surface Soil (0-2 feet)
EXPOSURE POINT: Oxbow Area Floodplain - Average
RECEPTOR: Short-tailed Shrew


RME
EXPOSURE PARAMETER O.D...«TTM nec»,,T,n» ,,I,,TO RME OAT?™^, c, INTAKE EQUATION/


ROUTE SYMBOL PARAMETER DEFINITION UN.TS VAUJE "™*£5 MODEL NAME
KcFcKcNCc


INGESTION EDIS01,


Csoil


IRsoil
SFF
EF
BW


ESTIMATED DAILY INTAKE VIA SOIL INGESTION
CHEMICAL CONCENTRATION IN SOIL
INGESTION RATE OF SOIL
SITE FORAGING FREQUENCY
EXPOSURE FREQUENCY
BODY WEIGHT


mg/kg-d
mg/kg
kg/day
unitless
unitless


kg


calculated
chemical-specific


0.00064
100%
100%
0.017


assumption
Buckner, 1966
USEPA, 1993
Guilday, 1957


SOIL INTAKE-INGESTION
EDIsoil = Csoil * IRsoil * SFF * EF * 1/BW


REFERENCES
Buckner, C.H., 1966. Populations and ecological relationships of shrews in tamarack bogs of southeastern Manitoba; J. Mammal. 47:181-194.
Guilday, J.E., 1957, Individual an dgeographic variation in Blarina brevicauda from Pennsylvania; Ann. Carnegie Mus. 35:41-68.
USEPA, 1993. Wildlife Exposure Factors Handbook; United States Environmental Protection Agency, Office of Research and Development;


EPA/600/R-93/187a; December 1993; Washington, D.C.
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TABLE D.2-3
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : Surface Soil (0-2 feet) / Short-tailed Shrew


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Soil
EXPOSURE MEDIUM: Surface Soil (0-2 feet)
EXPOSURE POINT: Oxbow Area Floodplain - Average
RECEPTOR: Short-tailed Shrew


Analyte


Antimony
Arsenic
Barium


Beryllium
Cadmium
Chromium


Cobalt
Copper


Lead
Manganese
Molybdenum


Selenium
Thallium


Vanadium
Zinc


4,4-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Lindane


TOTAL AROCLOR
Aroclor1254
Aroclor 1268
TEQ-BIRD


TEQ-MAMMAL


Medium Medium
EPC EPC Units


3.0E+00 mg/kg
5.4E+00 mg/kg
3.0E+02 mg/kg
4.9E+00 mg/kg
4.0E+00 mg/kg
7.4E+01 mg/kg
1.6E+01 mg/kg
1.2E+02 mg/kg
5.7E+02 mg/kg
8.3E+02 mg/kg
8.4E+00 mg/kg
1 .4E+00 mg/kg
7.1E-01 mg/kg
5.9E+01 mg/kg
6.4E+02 mg/kg
1 .3E-02 mg/kg
1.8E-02 mg/kg
1.3E-03 mg/kg
2.3E-02 mg/kg
3.1E-04 mg/kg
1 .4E+00 mg/kg
1 .4E+00 mg/kg
4.0E-02 mg/kg
1.8E-03 mg/kg
1.8E-03 mg/kg


Estimated Daily
Daily intake


Intake3 Units


1.1E-01 mg/kg-d
2.0E-01 mg/kg-d
1.1E+01 mg/kg-d
1 .8E-01 mg/kg-d
1.5E-01 mg/kg-d
2.7E+00 mg/kg-d
5.9E-01 mg/kg-d
4.5E+00 mg/kg-d
2.1E+01 mg/kg-d
3.0E+01 mg/kg-d
3.1E-01 mg/kg-d
5.3E-02 mg/kg-d
2.6E-02 mg/kg-d
2.2E+00 mg/kg-d
2.4E+01 mg/kg-d
4.9E-04 mg/kg-d
6.7E-04 mg/kg-d
4.7E-05 mg/kg-d
8.5E-04 mg/kg-d
1.1E-05 mg/kg-d
5.3E-02 mg/kg-d
5.2E-02 mg/kg-d
1.5E-03 mg/kg-d
6.7E-05 mg/kg-d
6.7E-05 mg/kg-d


Reference Reference
Dose Dose Reference


(NOAEL)b (LOAEL)" Dose Units


2.6E-02 2.6E-01 mg/kg-d
1.3E-01 1.3E+00 mg/kg-d
7.5E+01 1 .6E+02 mg/kg-d
6.6E-01 6.6E+00 mg/kg-d
1.0E+00 1.0E+01 mg/kg-d
1.5E+03 1.5E+04 mg/kg-d
7.6E-02 7.6E-01 mg/kg-d
4.2E-01 4.2E+00 mg/kg-d
1.3E+02 3.8E+02 mg/kg-d
8.8E+01 2.8E+02 mg/kg-d
1.9E-01 1.9E+00 mg/kg-d
2.0E-01 3.3E-01 mg/kg-d
1.4E-01 1.4E+00 mg/kg-d
4.2E-01 2.1E+00 mg/kg-d
1.6E+02 3.2E+02 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
2.8E-02 2.8E-01 mg/kg-d
1.6E+00 3.2E+00 mg/kg-d
6.8E-02 6.8E-01 mg/kg-d
6.8E-02 6.8E-01 mg/kg-d
6.8E-02 6.8E-01 mg/kg-d


1.0E-06 1.0E-05 mg/kg-d


Hazard Hazard
Quotient Quotient
(NOAEL)C (LOAEL)C


4.3E+00 4.3E-01
1.6E+00 1.6E-01
1.5E-01 6.9E-02
2.7E-01 2.7E-02
1.5E-01 1.5E-02
1.8E-03 1.8E-04
7.8E+00 7.8E-01
1.1E+01 1.1E+00
1.7E-01 5.6E-02
3.5E-01 1.1E-01
1.6E+00 1.6E-01
2.6E-01 1.6E-01
1.9E-01 1.9E-02
5.2E+00 1.0E+00
1.5E-01 7.4E-02
6.1E-04 1.2E-04
8.4E-04 1.7E-04
5.8E-05 1.2E-05
3.1E-02 3.1E-03
7.1E-06 3.6E-06
7.8E-01 7.8E-02
7.6E-01 7.6E-02
2.2E-02 2.2E-03


6.7E+01 6.7E+00


|| HAZARD INDICES: 1.0E+02 1.1E+01


c


Notes:
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table D.2-2.
b. Reference Dose Values presented in Table D-4 in the BERA (MACTEC, 2004).
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE D.2-4
PARAMETER VALUES USED TO CALCULATE ESTIMATED DAILY INTAKE : Terrestrial Plants / Short-tailed Shrew


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Biota 1
EXPOSURE MEDIUM: Terrestrial Plants
EXPOSURE POINT: Oxbow Area Floodplain - Average
RECEPTOR: Short-tailed Shrew


RME
EXPOSURE PARAMETER nADA«irT,rD neeiurrinu , ,.,,-ro RME


 DAT?r,MA,=, INTAKE EQUATION/
ROUTE SYMBOL PARAMETER DEF.N.TION UNITS VALU£ j£™^ MODEL NAME


INGESTION EDIpian,


plant


IRfood


Pplant


SFF
EF
BW


ESTIMATED DAILY INTAKE VIA PLANT INGESTION
CHEMICAL CONCENTRATION IN PLANTS
INGESTION RATE OF FOOD
PERCENT PLANTS IN DIET
SITE FORAGING FREQUENCY
EXPOSURE FREQUENCY
BODY WEIGHT


mg/kg-d
mg/kg
kg/day
unitless
unitless
unitless


kg


calculated
chemical-specific


0.013
14%


100%
100%
0.017


USEPA, 1993
Whitaker and
Buckner, 1966
USEPA, 1993
Guilday, 1957


PLANT INTAKE-INGESTION
EDIpiant = Cpiant * IRfood * Pp|ant * SFF * EF *


Where Cpian, is estimated using site-specific


Cplanl = '•'soil * BAFp|anl


kg(dw sediment)] provided separately.


REFERENCES
Buckner, C.H., 1966. Populations and ecological relationships of shrews in tamarack bogs of southeastern Manitoba; J. Mammal. 47:181-194.
Guilday, J.E., 1957, Individual an dgeographic variation in Blarina brevicauda from Pennsylvania; Ann. Carnegie Mus. 35:41-68.
EPA/600/R-93/187a; December 1993; Washington, D.C.


Whitaker, J.O., Jr., and M.G. Ferraro, 1963. Summer food of 220 short-tailed shrews from Ithica, New York; J. Mammal. 44:419.
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TABLE D.2-5
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : Terrestrial Plants / Short-tailed Shrew


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Biota 1
EXPOSURE MEDIUM: Terrestrial Plants
EXPOSURE POINT: Oxbow Area Floodplain - Average
RECEPTOR: Short-tailed Shrew


Analyte


Antimony
Arsenic
Barium


Beryllium
Cadmium
Chromium


Cobalt
Copper
Lead


Manganese
Molybdenum


Selenium
Thallium


Vanadium
Zinc


4,4-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Lindane


TOTAL AROCLOR
Aroclor 1254
Aroclor 1268
TEQ-BIRD


TEQ-MAMMAL


Medium Medium
EPC EPC Units


6.2E-03 mg/kg
5.4E-02 mg/kg
9.4E+00 mg/kg
9.8E-03 mg/kg
1.8E-01 mg/kg
6.0E-01 mg/kg
2.4E-02 mg/kg
1.2E+01 mg/kg
1.1E+01 mg/kg
1 .3E+01 mg/kg
4.2E-01 mg/kg
1 .8E-01 mg/kg
5.7E-04 mg/kg
5.8E-02 mg/kg
2.2E+02 mg/kg
3.2E-05 mg/kg
1 .7E-05 mg/kg
1.8E-06 mg/kg
1.5E-04 mg/kg
1 .8E-05 mg/kg
8.8E-04 mg/kg
1.9E-03 mg/kg
1 .4E-05 mg/kg
O.OE+00 mg/kg
O.OE+00 mg/kg


Estimated Daily
Daily intake


Intake3 Units


6.5E-04 mg/kg-d
5.7E-03 mg/kg-d
9.8E-01 mg/kg-d
1 .OE-03 mg/kg-d
1.8E-02 mg/kg-d
6.3E-02 mg/kg-d
2.5E-03 mg/kg-d
1 .2E+00 mg/kg-d
1.2E+00 mg/kg-d
1 .4E+00 mg/kg-d
4.4E-02 mg/kg-d
1 .9E-02 mg/kg-d
6.0E-05 mg/kg-d
6.0E-03 mg/kg-d
2.3E+01 mg/kg-d
3.4E-06 mg/kg-d
1 .8E-06 mg/kg-d
1 .9E-07 mg/kg-d
1 .6E-05 mg/kg-d
1.9E-06 mg/kg-d
9.2E-05 mg/kg-d
2.0E-04 mg/kg-d
1.4E-06 mg/kg-d
O.OE+00 mg/kg-d
O.OE+00 mg/kg-d


Reference Reference
Dose Dose Reference


(NOAEL)b (LOAEL)" Dose Units


2.6E-02 2.6E-01 mg/kg-d
1.3E-01 1.3E+00 mg/kg-d
7.5E+01 1.6E+02 mg/kg-d
6.6E-01 6.6E+00 mg/kg-d
1.0E+00 1.0E+01 mg/kg-d
1.5E+03 1.5E+04 mg/kg-d
7.6E-02 7.6E-01 mg/kg-d
4.2E-01 4.2E+00 mg/kg-d
1.3E+02 3.8E+02 mg/kg-d
8.8E+01 2.8E+02 mg/kg-d
1.9E-01 1.9E+00 mg/kg-d
2.0E-01 3.3E-01 mg/kg-d
1.4E-01 1.4E+00 mg/kg-d
4.2E-01 2.1E+00 mg/kg-d
1.6E+02 3.2E+02 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
2.8E-02 2.8E-01 mg/kg-d
1.6E+00 3.2E+00 mg/kg-d
6.8E-02 6.8E-01 mg/kg-d
6.8E-02 6.8E-01 mg/kg-d
6.8E-02 6.8E-01 mg/kg-d


1.0E-06 1.0E-05 mg/kg-d


Hazard Hazard
Quotient Quotient


(NOAEL)C (LOAEL)C


2.5E-02 2.5E-03
4.5E-02 4.5E-03
1.3E-02 6.1E-03
1.6E-03 1.6E-04
1.8E-02 1.8E-03
4.3E-05 4.3E-06
3.3E-02 3.3E-03
2.9E+00 2.9E-01
9.2E-03 3.1E-03
1.6E-02 4.8E-03
2.3E-01 2.3E-02
9.7E-02 5.9E-02
4.3E-04 4.3E-05
1.4E-02 2.9E-03
1.5E-01 7.3E-02
4.3E-06 8.5E-07
2.3E-06 4.6E-07
2.4E-07 4.8E-08
5.9E-04 5.9E-05
1.2E-06 5.9E-07
1.4E-03 1.4E-04
3.0E-03 3.0E-04
2.1E-05 2.1E-06


O.OE+00 O.OE+00


|| HAZARD INDICES: 3.6E+00 4.8E-01


c


Notes:
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table D.2-4.
b. Reference Dose Values presented in Table D-4 in the BERA (MACTEC, 2004).
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE D.2-6
PARAMETER VALUES USED TO CALCULATE ESTIMATED DAILY INTAKE : Soil Invertebrates / Short-tailed Shrew


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Biota 2
EXPOSURE MEDIUM: Soil Invertebrates
EXPOSURE POINT: Oxbow Area Floodplain - Average
RECEPTOR: Short-tailed Shrew


RME•sir PAS™"O,ER P—™--™. -is £i ,%«£* "ssssr
RcrcKcNCc


INGESTION EDIinvert


Cinvert


IRfood


r invert
SFF


EF
BW


ESTIMATED DAILY INTAKE VIA INVERTEBRATE
INGESTION


CHEMICAL CONCENTRATION IN INVERTEBRATES
INGESTION RATE OF FOOD


PERCENT INVERTEBRATES IN DIET
SITE FORAGING FREQUENCY


EXPOSURE FREQUENCY
BODY WEIGHT


mg/kg-d


mg/kg
kg/day


unitless
unitless


unitless
kg


calculated


chemical-specific
0.013


85%
100%


100%
0.017


USEPA, 1993
USEPA, 1993;
Whitaker and
Feraro, 1963


Buckner, 1966


USEPA, 1993
Guilday, 1957


INVERTEBRATE INTAKE-INGESTION
EDI|nvert = C,nuert * IRfood * Pinvert * SFF * EF *


1/BW


Where Cinvert is estimated using site-specific
tissue data or calculated using the following
equation:


^invert = Csoil BAF,nvert


Bioaccumulation Factors [mg(ww tissue)/
kg(dw sediment)] provided separately.


REFERENCES
Buckner, C.H., 1966. Populations and ecological relationships of shrews in tamarack bogs of southeastern Manitoba; J. Mammal. 47:181-194.
Guilday, J.E., 1957, Individual an dgeographic variation in Blarina brevicauda from Pennsylvania; Ann. Carnegie Mus. 35:41-68.
USEPA, 1993. Wildlife Exposure Factors Handbook; United States Environmental Protection Agency, Office of Research and Development;


EPA/600/R-93/187a; December 1993; Washington, D.C.
Whitaker, J.O., Jr., and M.G. Ferraro, 1963. Summer food of 220 short-tailed shrews from Ithica, New York; J. Mammal. 44:419.
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TABLE D.2-7
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : Soil Invertebrates / Short-tailed Shrew


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
/IEDIUM: Biota 2
<POSURE MEDIUM: Soil Invertebrates
KPOSURE POINT: Oxbow Area Floodplain - Average


RECEPTOR: Short-tailed Shrew


Analyte


Antimony
Arsenic
Barium


Beryllium
Cadmium
Chromium


Cobalt
Copper
Lead


Manganese
Molybdenum


Selenium
Thallium


Vanadium
Zinc


4,4'-DDD
4,4'-DDE
4,4-DDT
Dieldrin
Lindane


TOTAL AROCLOR
Aroclor1254
Aroclor1268
TEQ-BIRD


TEQ-MAMMAL


Medium Medium
EPC EPC Units


6.3E-01 mg/kg
1 .8E-01 mg/kg
2.1E+01 mg/kg
2.1E-01 mg/kg
4.8E+00 mg/kg
1 .8E+00 mg/kg
5.7E-01 mg/kg
3.6E+00 mg/kg
2.5E+01 mg/kg
5.0E+01 mg/kg
2.0E-01 mg/kg
7.4E-01 mg/kg
3.8E-02 mg/kg
1 .4E+00 mg/kg
1 .2E+02 mg/kg
1 .9E-03 mg/kg
3.0E-03 mg/kg
7.9E-05 mg/kg
4.0E-03 mg/kg
1 .2E-04 mg/kg
1.6E-01 mg/kg
1 .5E-01 mg/kg
5.2E-03 mg/kg
1 .9E-04 mg/kg
1.9E-04 mg/kg


Estimated Daily
Daily intake


Intake3 Units


4.0E-01 mg/kg-d
1.1E-01 mg/kg-d
1.3E+01 mg/kg-d
1.3E-01 mg/kg-d
3.0E+00 mg/kg-d
1.2E+00 mg/kg-d
3.6E-01 mg/kg-d
2.2E+00 mg/kg-d
1.6E+01 mg/kg-d
3.1E+01 mg/kg-d
1 .3E-01 mg/kg-d
4.7E-01 mg/kg-d
2.4E-02 mg/kg-d
9.0E-01 mg/kg-d
7.5E+01 mg/kg-d
1.2E-03 mg/kg-d
1 .9E-03 mg/kg-d
5.0E-05 mg/kg-d
2.5E-03 mg/kg-d
7.7E-05 mg/kg-d
1.0E-01 mg/kg-d
9.4E-02 mg/kg-d
3.3E-03 mg/kg-d
1 .2E-04 mg/kg-d
1 .2E-04 mg/kg-d


Reference Reference
Dose Dose Reference


(NOAEL)" (LOAEL)b Dose Units


2.6E-02 2.6E-01 mg/kg-d
1.3E-01 1.3E+00 mg/kg-d
7.5E+01 1.6E+02 mg/kg-d
6.6E-01 6.6E+00 mg/kg-d
1.0E+00 1.0E+01 mg/kg-d
1.5E+03 1.5E+04 mg/kg-d
7.6E-02 7.6E-01 mg/kg-d
4.2E-01 4.2E+00 mg/kg-d
1.3E+02 3.8E+02 mg/kg-d
8.8E+01 2.8E+02 mg/kg-d
1.9E-01 1.9E+00 mg/kg-d
2.0E-01 3.3E-01 mg/kg-d
1.4E-01 1.4E+00 mg/kg-d
4.2E-01 2.1E+00 mg/kg-d
1.6E+02 3.2E+02 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
2.8E-02 2.8E-01 mg/kg-d
1.6E+00 3.2E+00 mg/kg-d
6.8E-02 6.8E-01 mg/kg-d
6.8E-02 6.8E-01 mg/kg-d
6.8E-02 6.8E-01 mg/kg-d


1.0E-06 1.0E-05 mg/kg-d


Hazard Hazard
Quotient Quotient
(NOAEL)C (LOAEL)0


1.5E+01 1.5E+00
9.0E-01 9.0E-02
1.8E-01 8.4E-02
2.0E-01 2.0E-02
3.0E+00 3.0E-01
7.9E-04 7.9E-05
4.8E+00 4.8E-01
5.4E+00 5.4E-01
1.2E-01 4.2E-02
3.6E-01 1.1E-01
6.8E-01 6.8E-02
2.3E+00 1.4E+00
1.7E-01 1.7E-02
2.1E+00 4.3E-01
4.7E-01 2.3E-01
1.5E-03 2.9E-04
2.3E-03 4.7E-04
6.3E-05 1.3E-05
9.2E-02 9.2E-03
4.8E-05 2.4E-05
1.5E+00 1.5E-01
1.4E+00 1.4E-01
4.8E-02 4.8E-03


1.2E+02 1.2E+01


|| HAZARD INDICES: 1.6E+02 1.8E+01


c


Notes:
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table D.2-6.
b. Reference Dose Values presented in Table D-4 in the BERA (MACTEC, 2004).
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE D.2-8
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : Short-tailed Shrew


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
EXPOSURE POINT: Oxbow Area Floodplain - Average
RECEPTOR: Short-tailed Shrew


TOTAL RISK (HI): 2.6E+02


Analyte


FEQ-MAMMAL
Antimony
Copper
Cobalt
Vanadium
Cadmium
Selenium
Molybdenum
Arsenic
TOTAL AROCLOR
Aroclor 1254
Zinc
Manganese
Beryllium
Thallium
Barium
Lead
Dieldrin
Aroclor 1268
4,4'-DDE
Chromium
4,4'-DDD
4,4'-DDT
Lindane
TEQ-BIRD


TOTAL MEDIUM-SPECIFIC RISK
PERCENTAGE OF TOTAL RISK


Surface
Water Soil


6.7E+01
4.3E+00
1.1E+01
7.8E+00
5.2E+00
1.5E-01
2.6E-01
1.6E+00
1.6E+00
7.8E-01
7.6E-01
1.5E-01
3.5E-01
2.7E-01
1.9E-01
1.5E-01
1.7E-01
3.1E-02
2.2E-02
8.4E-04
1.8E-03
6.1E-04
5.8E-05
7.1E-06


Exposure Medium3


Terrestrial Terrestrial Small Small
Plants Inverts Birds Mammals


1.2E+02
2.5E-02 1.5E+01
2.9E+00 5.4E+00
3.3E-02 4.8E+00
1.4E-02 2.1E+00
1.8E-02 3.0E+00
9.7E-02 2.3E+00
2.3E-01 6.8E-01
4.5E-02 9.0E-01
1.4E-03 1.5E+00
3.0E-03 1.4E+00
1.5E-01 4.7E-01
1.6E-02 3.6E-01
1.6E-03 2.0E-01
4.3E-04 1.7E-01
1.3E-02 1.8E-01
9.2E-03 1.2E-01
5.9E-04 9.2E-02
2.1E-05 4.8E-02
2.3E-06 2.3E-03
4.3E-05 7.9E-04
4.3E-06 1.5E-03
2.4E-07 6.3E-05
1.2E-06 4.8E-05


1.0E+02
38%


3.6E+00 I 1.6E+02
1% I 60%


Combined Percent


HQsb Contribution'


1.9E-K>2
2.0E+01
1.9E+01
1.3E+01
7.4E+00
3.2E+00
2.7E+00
2.5E+00
2.56+00
2.2E+00
2.2E+00
7.7E-01
7.2E-01
4.8E-01
3.6E-01
3.4E-01
3.0E-01
1.2E-01
7.0E-02
3.2E-03
2.7E-03
2.1E-03
1.2E-04
5.7E-05


2.6E+02
100%


71%
7%
7%
5%
3%
1%
1%
1%
1%
1%
1%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%


Footnotes:
a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a COPEC for that


medium; a dash entry indicates that there was no assumed exposure to that medium.
b. Combined risk across all media exposures.
c. Relative contribution of COPEC to total risk associated with the ingestion exposure pathway.
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TABLE D.2-9
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : Short-tailed Shrew


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
EXPOSURE POINT: Oxbow Area Floodplain - Average
RECEPTOR: Short-tailed Shrew


TOTAL RISK (HI): 2.9E+01


Exposure Medium3


Analyte


TEQ-MAMMAL
Antimony
Copper
Selenium
Vanadium
Cobalt
Zinc
Cadmium
Arsenic
TOTAL AROCLOR
Manganese
Aroclor1254
Molybdenum
Barium
Lead
Beryllium
Thallium
Dieldrin
Aroclor 1268
4,4'-DDE
4,4'-DDD
Chromium
Jndane
4,4'-DDT
TEQ-BIRD


TOTAL MEDIUM-SPECIFIC RISK
PERCENTAGE OF TOTAL RISK


Surface
Water Soil


6.7E+00
4.3E-01
1.1E+00
1.6E-01
1.0E+00
7.8E-01
7.4E-02
1.5E-02
1.6E-01
7.8E-02
1.1E-01
7.6E-02
1.6E-01
6.9E-02
5.6E-02
2.7E-02
1.9E-02
3.1E-03
2.2E-03
1.7E-04
1.2E-04
1.8E-04
3.6E-06
1.2E-05


Terrestrial
Plants


-


2.5E-03
2.9E-01
5.9E-02
2.9E-03
3.3E-03
7.3E-02
1.8E-03
4.5E-03
1.4E-04
4.8E-03
3.0E-04
2.3E-02
6.1E-03
3.1E-03
1.6E-04
4.3E-05
5.9E-05
2.1E-06
4.6E-07
8.5E-07
4.3E-06
5.9E-07
4.8E-08


Terrestrial Small Small
Inverts Birds Mammals


1.2E+01
1.5E+00
5.4E-01
1.4E+00
4.3E-01
4.8E-01
2.3E-01
3.0E-01
9.0E-02
1.5E-01
1.1E-01
1.4E-01
6.8E-02
8.4E-02
4.2E-02
2.0E-02
1.7E-02
9.2E-03
4.8E-03
4.7E-04
2.9E-04
7.9E-05
2.4E-05
1.3E-05


1.1E+01
38%


4.8E-01
2%


1.8E+01
61%


Combined Percent


HQsb Contribution0


1.9E+01
2.0E+00
1.9E+00
1.6E+00
1.5E+00
1.3E+00
3.8E-01
3.2E-01
2.5E-01
2.2E-01
2.2E-01
2.2E-01
2.5E-01
1.6E-01
1.0E-01
4.8E-02
3.6E-02
1.2E-02
7.0E-03
6.4E-04
4.2E-04
2.7E-04
2.8E-05
2.4E-05


2.9E+01
100%


64%
7%
6%
6%
5%
4%
1%
1%
1%
1%
1%
1%
1%
1%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%


c


c


Footnotes:
a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a COPEC for that


medium; a dash entry indicates that there was no assumed exposure to that medium.
b. Combined risk across all media exposures.
c. Relative contribution of COPEC to total risk associated with the ingestion exposure pathway.
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TABLE D.3-1
ESTIMATED TERRESTRIAL PREY TISSUE CONCENTRATIONS DERIVED USING LITERATURE-BASED BAFs


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Soil
EXPOSURE MEDIUM: All
EXPOSURE POINT: Oxbow Area Floodplain - Average


Analyte


Antimony
Arsenic
iarium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Manganese
Molybdenum
Selenium
Thallium
Vanadium
Zinc
4,4-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Lindane
TOTAL AROCLOR
Aroclor 1254
Aroclor 1268
TEQ-BIRD
TEQ-MAMMAL


Medium EPC
Value


3.0E+00
5.4E+00
3.0E+02
4.9E+00
4.0E+00
7.4E+01
1.6E+01
1.2E+02
5.7E+02
8.3E+02
8.4E+00
1.4E+00
7.1E-01
5.9E+01
6.4E+02
1.3E-02
1.8E-02
1.3E-03
2.3E-02
3.1E-04
1.4E+00
1.4E+00
4.0E-02
1.8E-03
1.8E-03


Literature-based BAFs3


Terrestial Terrestrial
Plants Inverts


2.0E-03
1.0E-02 2.5E-02
3.1E-02 1.8E-02
2.0E-03 9.0E-03
4.4E-02 1.0E+00
8.2E-03 6.1E-02
1.5E-03 2.4E-02
9.7E-02 2.0E-01
1.9E-02 1.0E-01
1.6E-02 4.3E-02
5.0E-02 1.9E-01
1.3E-01 1.0E-01
8.0E-04
9.7E-04 8.4E-03
3.5E-01 3.6E+00
2.4E-03 1.1E+00
9.6E-04 1.1E+00
1.4E-03 1.1E+00
6.7E-03 1.1E+00
5.9E-02 1.0E+00
6.1E-04 1.1E+00
1.4E-03 1.1E+00
3.4E-04 1.1E+00


Estimated Tissue Concentration


Terrestial
Plants" Terrestrial Inverts"


6.2E-03 O.OE+00
5.4E-02 1.3E-01
9.4E+00 5.5E+00
9.8E-03 4.4E-02
1.8E-01 4.2E+00
6.0E-01 4.5E+00
2.4E-02 3.9E-01
1.2E+01 2.4E+01
1.1E+01 5.9E+01
1.3E+01 3.5E+01
4.2E-01 1.6E+00
1.8E-01 1.4E-01
5.7E-04 O.OE+00
5.8E-02 5.0E-01
2.2E+02 2.3E+03
3.2E-05 1.4E-02
1.7E-05 2.0E-02
1.8E-06 1.4E-03
1.5E-04 2.4E-02
1.8E-05 3.2E-04
8.8E-04 1.6E+00
1.9E-03 1.5E+00
1.4E-05 4.5E-02
O.OE+00 O.OE+00
O.OE+00 O.OE+00


Footnotes:
a. Literature-derived BAFs are summarized in Table J-1 in the BERA (MACTEC, 2004).
b. Estimated plant and invertebrate concentrations calculated by multiplying the soil EPC concentration (mg/kg[dw] by the tissue-specific BAF


(mg/kg[ww]). Estimated tissue concentrations reported in units of mg/kg [wet weight tissue].
c. Estimated small bird prey concentrations calculated by multiplying the estimated tissue concentration of soil invertebrates by the


small bird BAF (I.e., assumes vermivorous species).
d. Estimated small mammal prey concentrations calculated assuming that plants and invertebrates each comprise 50% of the prey species


diet (i.e., omnivore); the sum of 50% times the estimated tissue concentrations of plants and invertebrates was multiplied by the
small mammal BAF.


3
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TABLE D.3-2


PARAMETER VALUES USED TO CALCULATE ESTIMATED DAILY INTAKE : Surface Soil (0-2 feet) / Raccoon


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Soil
EXPOSURE MEDIUM: Surface Soil (0-2 feet)
EXPOSURE POINT: Oxbow Area Floodplain - Average
RECEPTOR: Raccoon


RME
EXPOSURE PARAMETER BABAUC™> r«ririiiiTi«u ..L..TC RME


 D A -pV^A , c , INTAKE EQUATION/
ROUTE SYMBOL PARAMETER DEFINITION UNITS VALU£ ™™*"f MODEL NAME


KtrtKtNOt


INGESTION EDIsoil


Csoil


IRsoil


SFF
EF
BW


ESTIMATED DAILY INTAKE VIA SOIL INGESTION
CHEMICAL CONCENTRATION IN SOIL
INGESTION RATE OF SOIL
SITE FORAGING FREQUENCY
EXPOSURE FREQUENCY
BODY WEIGHT


mg/kg-d
mg/kg
kg/day
unitless
unitless


kg


calculated
chemical-specific


0.087
10%
50%
6.2


assumption
Stuewer, 1943
USEPA, 1993


Sanderson, 1984


SOIL INTAKE-INGESTION
EDIsoil = Csoil * IRaoil * SFF * EF * 1/BW


REFERENCES
Sanderson, G.C., 1984. Cooperative raccoon collections; III. Nat. Hist. Survey Div.; Pittman-Robertson Proj. W-49-31.
Stuewer, R.W., 1943. Raccoons: their habits and management in Michigan; Ecol. Monogr. 13:203-257.
USEPA, 1993. Wildlife Exposure Factors Handbook; United States Environmental Protection Agency, Office of Research and Development;


EPA/600/R-93/187a; December 1993; Washington, D.C.
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TABLE D.3-3
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : Surface Soil (0-2 feet) / Raccoon


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Soil
EXPOSURE MEDIUM: Surface Soil (0-2 feet)
EXPOSURE POINT: Oxbow Area Floodplain - Average
RECEPTOR: Raccoon


Analyte


Antimony
Arsenic
Barium


Beryllium
Cadmium
Chromium


Cobalt
Copper
Lead


Manganese
Molybdenum


Selenium
Thallium


Vanadium
Zinc


4,4'-DDD
4,4'-DDE
4,4-DDT
Dieldrin
Lindane


TOTAL AROCLOR
Aroclor1254
Aroclor 1268
TEQ-BIRD


TEQ-MAMMAL


Medium Medium
EPC EPC Units


3.0E+00 mg/kg
5.4E+00 mg/kg
3.0E+02 mg/kg
4.9E+00 mg/kg
4.0E+00 mg/kg
7.4E+01 mg/kg
1.6E+01 mg/kg
1 .2E+02 mg/kg
5.7E+02 mg/kg
8.3E+02 mg/kg
8.4E+00 mg/kg
1 .4E+00 mg/kg
7.1E-01 mg/kg
5.9E+01 mg/kg
6.4E+02 mg/kg
1.3E-02 mg/kg
1 .8E-02 mg/kg
1.3E-03 mg/kg
2.3E-02 mg/kg
3.1E-04 mg/kg
1 .4E+00 mg/kg
1.4E+00 mg/kg
4.0E-02 mg/kg
1.8E-03 mg/kg
1.8E-03 mg/kg


Estimated Daily
Daily intake


Intake3 Units


2.2E-03 mg/kg-d
3.9E-03 mg/kg-d
2.2E-01 mg/kg-d
3.6E-03 mg/kg-d
2.9E-03 mg/kg-d
5.4E-02 mg/kg-d
1.2E-02 mg/kg-d
8.8E-02 mg/kg-d
4.2E-01 mg/kg-d
6.0E-01 mg/kg-d
6.1E-03 mg/kg-d
1 .OE-03 mg/kg-d
5.2E-04 mg/kg-d
4.3E-02 mg/kg-d
4.7E-01 mg/kg-d
9.7E-06 mg/kg-d
1.3E-05 mg/kg-d
9.2E-07 mg/kg-d
1 .7E-05 mg/kg-d
2.2E-07 mg/kg-d
1. OE-03 mg/kg-d
1 .OE-03 mg/kg-d
2.9E-05 mg/kg-d
1 .3E-06 mg/kg-d
1 .3E-06 mg/kg-d


Reference Reference
Dose Dose Reference


(NOAEL)b (LOAEL)b Dose Units


2.6E-02 2.6E-01 mg/kg-d
4.8E-02 4.8E-01 mg/kg-d
7.5E+01 1.6E+02 mg/kg-d
1.2E+00 1.2E+01 mg/kg-d
1.0E+00 1.0E+01 mg/kg-d
1.5E+03 1.5E+04 mg/kg-d
7.6E-02 7.6E-01 mg/kg-d
1.2E+01 1.5E+01 mg/kg-d
1.3E+02 3.8E+02 mg/kg-d
8.8E+01 2.8E+02 mg/kg-d
1.9E-01 1.9E+00 mg/kg-d
2.0E-01 3.3E-01 mg/kg-d
1.4E-01 1.4E+00 mg/kg-d
4.2E-01 2.1E+00 mg/kg-d
2.0E+02 3.9E+02 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
1.5E-02 1.5E-01 mg/kg-d
1.6E+00 3.2E+00 mg/kg-d
5.0E-03 2.0E-02 mg/kg-d
5.0E-03 2.0E-02 mg/kg-d
5.0E-03 2.0E-02 mg/kg-d


1.0E-06 1.0E-05 mg/kg-d


Hazard Hazard
Quotient Quotient


(NOAEL)C (LOAELf


8.4E-02 8.4E-03
8.2E-02 8.2E-03
2.9E-03 1.4E-03
3.0E-03 3.0E-04
2.9E-03 2.9E-04
3.6E-05 3.6E-06
1.5E-01 1.5E-02
7.5E-03 5.8E-03
3.3E-03 1.1E-03
6.8E-03 2.1E-03
3.2E-02 3.2E-03
5.2E-03 3.2E-03
3.7E-03 3.7E-04
1.0E-01 2.1E-02
2.4E-03 1.2E-03J
1.2E-05 2AE-Qf
1.7E-05 3.3E-06>*
1.2E-06 2.3E-07
1.1E-03 1.1E-04
1.4E-07 7.0E-08
2.1E-01 5.2E-02
2.1E-01 5.1E-02
5.9E-03 1.5E-03


1.3E+00 1.3E-01


|| HAZARD INDICES: 2.2E+00 3.1E-01


Notes:
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table D.3-2.
b. Reference Dose Values presented in Table D-4 in the BERA (MACTEC, 2004).
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE D.3-4


PARAMETER VALUES USED TO CALCULATE ESTIMATED DAILY INTAKE : Terrestrial Plants / Raccoon


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Biota 1
EXPOSURE MEDIUM: Terrestrial Plants
EXPOSURE POINT: Oxbow Area Floodplain - Average
RECEPTOR: Raccoon


RMEU
EXPOSURE PARAMETER DADAUI=T™ «==•«,-««», ..I..TC RME oA-rVrTjA, c, INTAKE EQUATION/


ROUTE SYMBOL PARAMETER DEFINIT.ON UNITS VALUE j£™^ MODEL NAME


INGESTION EDIplan,


Cplanl


IRfood


Pplant


SFF


EF
BW


ESTIMATED DAILY INTAKE VIA PLANT INGESTION


CHEMICAL CONCENTRATION IN PLANTS
INGESTION RATE OF FOOD


PERCENT PLANTS IN DIET
SITE FORAGING FREQUENCY


EXPOSURE FREQUENCY
BODY WEIGHT


mg/kg-d


mg/kg
kg/day


unitless
unitless


unitless


kg


calculated


chemical-specific
1.7


71%
10%


50%
6.2


USEPA, 1993


USEPA, 1993;
Llewllyn and Uhler,


1952


Stuewer, 1943


USEPA, 1993
Sanderson, 1984


PLANT INTAKE-INGESTION
EDIpiam = Cp|ant * IRfood * Pplanl * SFF * EF *


1/BW


Where Cp,ant is estimated using site-specific
tissue data or calculated using the following
equation:


Cplant = Csoil * BAFp|arl


Bioaccumulation Factors [mg(ww tissue)/
kg(dw sediment)] provided separately.


REFERENCES
Llewellyn, L.M., and F.M. Uhler, 1952. The foods of fur animals of the Patuxent Research Refuge, Maryland; Am. Midi. Nat. 48:193-203.
Sanderson, G.C., 1984. Cooperative raccoon collections; III. Nat. Hist. Survey Div.; Pittman-Robertson Proj. W-49-31.
Stuewer, R.W., 1943. Raccoons: their habits and management in Michigan; Ecol. Monogr. 13:203-257.
USEPA, 1993. Wildlife Exposure Factors Handbook; United States Environmental Protection Agency, Office of Research and Development;


EPA/600/R-93/187a; December 1993; Washington, D.C.
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TABLE D.3-5
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : Terrestrial Plants / Raccoon


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Biota 1
EXPOSURE MEDIUM: Terrestrial Plants
EXPOSURE POINT: Oxbow Area Floodplain - Average
RECEPTOR: Raccoon


Analyte


Antimony
Arsenic
Barium


Beryllium
Cadmium
Chromium


Cobalt
Copper
Lead


Manganese
Molybdenum


Selenium
Thallium


Vanadium
Zinc


4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Lindane


TOTAL AROCLOR
Aroclor 1254
Aroclor1268
TEQ-BIRD


TEQ-MAMMAL


Medium Medium
EPC EPC Units


6.2E-03 mg/kg
5.4E-02 mg/kg
9.4E+00 mg/kg
9.8E-03 mg/kg
1.8E-01 mg/kg
6.0E-01 mg/kg
2.4E-02 mg/kg
1 .2E+01 mg/kg
1.1E+01 mg/kg
1.3E+01 mg/kg
4.2E-01 mg/kg
1 .8E-01 mg/kg
5.7E-04 mg/kg
5.8E-02 mg/kg
2.2E+02 mg/kg
3.2E-05 mg/kg
1 JE-05 mg/kg
1 .8E-06 mg/kg
1 .5E-04 mg/kg
1.8E-05 mg/kg
8.8E-04 mg/kg
1 .9E-03 mg/kg
1 .4E-05 mg/kg
O.OE+00 mg/kg
O.OE+00 mg/kg


Estimated Daily
Daily intake


Intake3 Units


6.4E-05 mg/kg-d
5.6E-04 mg/kg-d
9.7E-02 mg/kg-d
1.0E-04 mg/kg-d
1.8E-03 mg/kg-d
6.3E-03 mg/kg-d
2.5E-04 mg/kg-d
1.2E-01 mg/kg-d
1.2E-01 mg/kg-d
1.4E-01 mg/kg-d
4.3E-03 mg/kg-d
1 .9E-03 mg/kg-d
6.0E-06 mg/kg-d
6.0E-04 mg/kg-d
2.3E+00 mg/kg-d
3.4E-07 mg/kg-d
1 .8E-07 mg/kg-d
1.9E-08 mg/kg-d
1 .6E-06 mg/kg-d
1 .9E-07 mg/kg-d
9.1E-06 mg/kg-d
2.0E-05 mg/kg-d
1.4E-07 mg/kg-d
O.OE+00 mg/kg-d
O.OE+00 mg/kg-d


Reference Reference
Dose Dose Reference


(NOAEL)b (LOAEL)b Dose Units


2.6E-02 2.6E-01 mg/kg-d
4.8E-02 4.8E-01 mg/kg-d
7.5E+01 1.6E+02 mg/kg-d
1.2E+00 1.2E+01 mg/kg-d
1.0E+00 1.0E+01 mg/kg-d
1.5E+03 1.5E+04 mg/kg-d
7.6E-02 7.6E-01 mg/kg-d
1.2E+01 1.5E+01 mg/kg-d
1.3E+02 3.8E+02 mg/kg-d
8.8E+01 2.8E+02 mg/kg-d
1.9E-01 1.9E+00 mg/kg-d
2.0E-01 3.3E-01 mg/kg-d
1.4E-01 1.4E+00 mg/kg-d
4.2E-01 2.1E+00 mg/kg-d
2.0E+02 3.9E+02 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
1.5E-02 1.5E-01 mg/kg-d
1.6E+00 3.2E+00 mg/kg-d
5.0E-03 2.0E-02 mg/kg-d
5.0E-03 2.0E-02 mg/kg-d
5.0E-03 2.0E-02 mg/kg-d


1.0E-06 1.0E-05 mg/kg-d


Hazard Hazard
Quotient Quotient


(NOAEL)C (LOAEL)0


2.5E-03 2.5E-04
1.2E-02 1.2E-03
1.3E-03 6.1E-04
8.5E-05 8.5E-06
1.8E-03 1.8E-04
4.3E-06 4.3E-07
3.3E-03 3.3E-04
1.0E-02 8.0E-03
9.2E-04 3.1E-04
1.5E-03 4.8E-04
2.3E-02 2.3E-03
9.6E-03 5.8E-03
4.3E-05 4.3E-06
1.4E-03 2.9E-04
1.2E-02 e.OE-03^
4.2E-07 8.4E-y^
2.3E-07 4.6E-OW
2.4E-08 4.8E-09
1.1E-04 1.1E-05
1.2E-07 5.9E-08
1.8E-03 4.6E-04
4.0E-03 9.9E-04
2.8E-05 7.1E-06


O.OE+00 O.OE+00


|[ HAZARD INDICES: 8.5E-02 2.7E-02


Notes:
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table D.3-4.
b. Reference Dose Values presented in Table D-4 in the BERA (MACTEC, 2004).
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE D.3-6


PARAMETER VALUES USED TO CALCULATE ESTIMATED DAILY INTAKE : Soil Invertebrates / Raccoon


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Biota 2
EXPOSURE MEDIUM: Soil Invertebrates
EXPOSURE POINT: Oxbow Area Floodplain - Average
RECEPTOR: Raccoon


RIME
EXPOSURE PARAMETER BABA..ET™ r,r:m»,,-r,rt», ,,.,,,-re RME „ . T?" ',. , c , INTAKE EQUATION/


ROUTE SYMBOL PARAMETER DEFIN.TION UN.TS VALU£ ™1°̂  MODEL NAME
KcrcRENCc


INGESTION EDIinvert


p̂
invert


IRfood


Pinvert


SFF


EF
BW


ESTIMATED DAILY INTAKE VIA INVERTEBRATE
INGESTION


CHEMICAL CONCENTRATION IN INVERTEBRATES
INGESTION RATE OF FOOD


PERCENT INVERTEBRATES IN DIET
SITE FORAGING FREQUENCY


EXPOSURE FREQUENCY
BODY WEIGHT


mg/kg-d


mg/kg
kg/day


unitless
unitless


unitless


kg


calculated


chemical-specific
1.7


29%
10%


50%
6.2


USEPA, 1993
USEPA, 1993;


Llewllyn and Uhler,
1952


Stuewer, 1943


USEPA, 1993
Sanderson, 1984


INVERTEBRATE INTAKE-INGESTION
EDIinvert = Covert * IRfooci * Pjnvert * SFF * EF *


1/BW


Where Cinvert is estimated using site-specific
tissue data or calculated using the following
equation:


Cinvert = Cso,| * BAFinvert


Bioaccumulation Factors [mg(ww tissue)/
kg(dw sediment)] provided separately.


REFERENCES
Llewellyn, L.M., and F.M. Uhler, 1952. The foods of fur animals of the Patuxent Research Refuge, Maryland; Am. Midi. Nat. 48:193-203.
Sanderson, G.C., 1984. Cooperative raccoon collections; III. Nat. Hist. Survey Div.; Pittman-Robertson Proj. W-49-31.
Stuewer, R.W., 1943. Raccoons: their habits and management in Michigan; Ecol. Monogr. 13:203-257.
USEPA, 1993. Wildlife Exposure Factors Handbook; United States Environmental Protection Agency, Office of Research and Development;


EPA/600/R-93/187a; December 1993; Washington, D.C.
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TABLE D.3-7
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : Soil Invertebrates / Raccoon


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
MEDIUM: Biota 2
EXPOSURE MEDIUM: Soil Invertebrates
EXPOSURE POINT: Oxbow Area Floodplain - Average
RECEPTOR: Raccoon


Analyte


Antimony
Arsenic
Barium


Beryllium
Cadmium
Chromium


Cobalt
Copper
Lead


Manganese
Molybdenum


Selenium
Thallium


Vanadium
Zinc


4,4-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Lindane


TOTAL AROCLOR
Aroclor 1 254
Aroclor 1268
TEQ-BIRD


TEQ-MAMMAL


Medium Medium
EPC EPC Units


6.3E-01 mg/kg
1.8E-01 mg/kg
2.1E+01 mg/kg
2.1E-01 mg/kg
4.8E+00 mg/kg
1 .8E+00 mg/kg
5.7E-01 mg/kg
3.6E+00 mg/kg
2.5E+01 mg/kg
5.0E+01 mg/kg
2.0E-01 mg/kg
7.4E-01 mg/kg
3.8E-02 mg/kg
1 .4E+00 mg/kg
1 .2E+02 mg/kg
1 .9E-03 mg/kg
3.0E-03 mg/kg
7.9E-05 mg/kg
4.0E-03 mg/kg
1 .2E-04 mg/kg
1.6E-01 mg/kg
1.5E-01 mg/kg
5.2E-03 mg/kg
1 .9E-04 mg/kg
1.9E-04 mg/kg


Estimated Daily
Daily intake


Intake3 Units


2.6E-03 mg/kg-d
7.5E-04 mg/kg-d
8.8E-02 mg/kg-d
8.8E-04 mg/kg-d
2.0E-02 mg/kg-d
7.6E-03 mg/kg-d
2.4E-03 mg/kg-d
1 .5E-02 mg/kg-d
1 .OE-01 mg/kg-d
2.1E-01 mg/kg-d
8.5E-04 mg/kg-d
3.1E-03 mg/kg-d
1.6E-04 mg/kg-d
5.9E-03 mg/kg-d
5.0E-01 mg/kg-d
7.7E-06 mg/kg-d
1 .2E-05 mg/kg-d
3.3E-07 mg/kg-d
1 .7E-05 mg/kg-d
5.1E-07 mg/kg-d
6.6E-04 mg/kg-d
6.2E-04 mg/kg-d
2.2E-05 mg/kg-d
7.7E-07 mg/kg-d
8.0E-07 mg/kg-d


Reference Reference
Dose Dose Reference


(NOAEL)b (LOAEL)b Dose Units


2.6E-02 2.6E-01 mg/kg-d
4.8E-02 4.8E-01 mg/kg-d
7.5E+01 1.6E+02 mg/kg-d
1.2E+00 1.2E+01 mg/kg-d
1.0E+00 1.0E+01 mg/kg-d
1.5E+03 1.5E+04 mg/kg-d
7.6E-02 7.6E-01 mg/kg-d
1.2E+01 1.5E+01 mg/kg-d
1.3E+02 3.8E+02 mg/kg-d
8.8E+01 2.8E+02 mg/kg-d
1.9E-01 1.9E+00 mg/kg-d
2.0E-01 3.3E-01 mg/kg-d
1.4E-01 1.4E+00 mg/kg-d
4.2E-01 2.1E+00 mg/kg-d
2.0E+02 3.9E+02 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
8.0E-01 4.0E+00 mg/kg-d
1.5E-02 1.5E-01 mg/kg-d
1.6E-»-00 3.2E+00 mg/kg-d
5.0E-03 2.0E-02 mg/kg-d
5.0E-03 2.0E-02 mg/kg-d
5.0E-03 2.0E-02 mg/kg-d


1.0E-06 1.0E-05 mg/kg-d


|| HAZARD INDICES:


Hazard Hazard
Quotient Quotient
(NOAEL)C (LOAEL)C


1. OE-01 1.0E-02
1.6E-02 1.6E-03
1.2E-03 5.5E-04
7.3E-04 7.3E-05
2.0E-02 2.0E-03
5.2E-06 5.2E-07
3.1E-02 3.1E-03
1.3E-03 9.8E-04
8.2E-04 2.8E-04
2.3E-03 7.3E-04
4.5E-03 4.5E-04
1.5E-02 9.4E-03
1.1E-03 1.1E-04
1.4E-02 2.8E-03
2.5E-03 1.3E-03.
9.7E-06 1.9E-Or
1.6E-05 3.1E-0&**
4.1E-07 8.3E-08
1.1E-03 1.1E-04
3.2E-07 1.6E-07
1.3E-01 3.3E-02
1.2E-01 3.1E-02
4.3E-03 1.1E-03


8.0E-01 8.0E-02


1.3E+00 1.8E-01


Notes:
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table D.3-6.
b. Reference Dose Values presented in Table D-4 in the BERA (MACTEC, 2004).
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE D.3-8
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : Raccoon


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Superfund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
EXPOSURE POINT: Oxbow Area Floodplain - Average
RECEPTOR: Raccoon


TOTAL RISK (HI): 3.6E+00


Exposure Medium3


Analyte


TEQ-MAMMAL
TOTAL AROCLOR
Aroclor1254
Cobalt
Antimony
Vanadium
Arsenic
Molybdenum
Selenium
Cadmium
Copper
Zinc
Manganese
Aroclor 1268
Barium
Lead
Thallium
Beryllium
Dieldrin
Chromium
4,4-DDE
4,4-DDD
4,4-DDT
Lindane
TEQ-BIRD


TOTAL MEDIUM-SPECIFIC RISK
PERCENTAGE OF TOTAL RISK


Surface
Water Soil


1.3E+00
2.1E-01
2.1E-01
1.5E-01
8.4E-02
1.0E-01
8.2E-02
3.2E-02
5.2E-03
2.9E-03
7.5E-03
2.4E-03
6.8E-03
5.9E-03
2.9E-03
3.3E-03
3.7E-03
3.0E-03
1.1E-03
3.6E-05
1.7E-05
1.2E-05
1.2E-06
1.4E-07


Terrestrial
Plants


-
1.8E-03
4.0E-03
3.3E-03
2.5E-03
1.4E-03
1.2E-02
2.3E-02
9.6E-03
1.8E-03
1.0E-02
1.2E-02
1.5E-03
2.8E-05
1.3E-03
9.2E-04
4.3E-05
8.5E-05
1.1E-04
4.3E-06
2.3E-07
4.2E-07
2.4E-08
1.2E-07


Terrestrial Small Small
Inverts Birds Mammals


8.0E-01
1.3E-01
1.2E-01
3.1E-02
1.0E-01
1.4E-02
1.6E-02
4.5E-03
1.5E-02
2.0E-02
1.3E-03
2.5E-03
2.3E-03
4.3E-03
1.2E-03
8.2E-04
1.1E-03
7.3E-04
1.1E-03
5.2E-06
1.6E-05
9.7E-06
4.1E-07
3.2E-07


2.2E+00
62%


8.5E-02
2%


1.3E+00
35%


Combined Percent


HQs" Contribution0


2.1E+00
3.4E-01
3.3E-01
1.9E-01
1.9E-01
1.2E-01
1.1E-01
5.9E-02
3.0E-02
2.5E-02
1.9E-02
1.7E-02
1.1E-02
1.0E-02
5.4E-03
5.1E-03
4.9E-03
3.8E-03
2.3E-03
4.6E-05
3.2E-05
2.2E-05
1.6E-06
5.8E-07


3.6E+00
100%


59%
10%
9%
5%
5%
3%
3%
2%
1%
1%
1%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%


Footnotes:
a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a COPEC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.
b. Combined risk across all media exposures.
c. Relative contribution of COPEC to total risk associated with the ingestion exposure pathway.
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TABLE D.3-9
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : Raccoon


Screening Level Ecological Risk Assessment
Centredale Manor River Restoration Super-fund Site


North Providence, Rhode Island


SCENARIO TIMEFRAME: Current/Future
EXPOSURE POINT: Oxbow Area Floodplain - Average
RECEPTOR: Raccoon


TOTAL RISK (HI): 5.1E-01


Analyte


TEQ-MAMMAL
TOTAL AROCLOR
Aroclor1254
Vanadium
Cobalt
Antimony
Selenium
Copper
Arsenic
Zinc
Molybdenum
Manganese
Aroclor 1268
Barium
Cadmium
Lead
Thallium
3eryllium
Dieldrin
4,4'-DDE
Chromium
4,4'-DDD
4,4'-DDT
Lindane
TEQ-BIRD


TOTAL MEDIUM-SPECIFIC RISK
PERCENTAGE OF TOTAL RISK


Surface
Water Soil


1.3E-01
5.2E-02
5.1E-02
2.1E-02
1.5E-02
8.4E-03
3.2E-03
5.8E-03
8.2E-03
1.2E-03
3.2E-03
2.1E-03
1.5E-03
1.4E-03
2.9E-04
1.1E-03
3.7E-04
3.0E-04
1.1E-04
3.3E-06
3.6E-06
2.4E-06
2.3E-07
7.0E-08


Exposure


Terrestrial
Plants


-


4.6E-04
9.9E-04
2.9E-04
3.3E-04
2.5E-04
5.8E-03
8.0E-03
1.2E-03
6.0E-03
2.3E-03
4.8E-04
7.1E-06
6.1E-04
1.8E-04
3.1E-04
4.3E-06
8.5E-06
1.1E-05
4.6E-08
4.3E-07
8.4E-08
4.8E-09
5.9E-08


Medium3


Terrestrial Small Small
Inverts Birds Mammals


8.0E-02
3.3E-02
3.1E-02
2.8E-03
3.1E-03
1.0E-02
9.4E-03
9.8E-04
1.6E-03
1.3E-03
4.5E-04
7.3E-04
1.1E-03
5.5E-04
2.0E-03
2.8E-04
1.1E-04
7.3E-05
1.1E-04
3.1E-06
5.2E-07
1.9E-06
8.3E-08
1.6E-07


3.1E-01
60%


2.7E-02
5%


1.8E-01
35%


Combined Percent
HQsb Contribution"


2.1E-01
8.6E-02
8.3E-02
2.4E-02
1 .9E-02
1.9E-02
1.8E-02
1.5E-02
1.1E-02
8.4E-03
5.9E-03
3.3E-03
2.6E-03
2.5E-03
2.5E-03
1.7E-03
4.9E-04
3.8E-04
2.3E-04
6.5E-06
4.6E-06
4.4E-06
3.2E-07
2.9E-07


5.1E-01
100%


41%
17%
16%
5%
4%
4%
4%
3%
2%
2%
1%
1%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%


Footnotes:
a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a COPEC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.
b. Combined risk across all media exposures.
c. Relative contribution of COPEC to total risk associated with the ingestion exposure pathway.
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Ms. Anna Krasko
Project Manager
United States Environmental Protection Agency
5 Post Office Square, Suite 100
Mail Code OSRR07-1
Boston, MA 02109-3912


Project No. C656-0003


Subject: Integral's Sampling and Analysis Plan for the Supplemental Investigation of
the Lyman Mill Reach Sediment and Flood Plain Soils


Dear Ms. Krasko:


Enclosed please find Integral Consulting Inc.'s Sampling and Analysis Plan (SAP) for the
Supplemental Investigation of the Lyman Mill Reach Sediment and Flood Plain Soils. The
components of the SAP include: 1) the Quality Assurance Project Plan; 2) the Field
Sampling Plan; and 3) the Health and Safety Plan. The SAP has been prepared on behalf of
Emhart Industries, Inc., and, though not fully executed, pursuant to the requirements of
Administrative Settlement Agreement and Order on Consent ("Settlement Agreement"),
EPA Docket No. 01-2010-0045.


In an effort to maintain momentum related the subject supplemental investigation, we are
submitting the enclosed documents prior to the USEPA's final sign off on the Settlement
Agreement. As such, the enclosed documents should be considered "draft final" until the
USEPA has fully executed the Settlement Agreement.


Should you have any questions, please call me at (207) 874-9000 ext. 206.


Sincerely,


Patrick 0. Gwinn
Senior Managing Scientist
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1 PROJECT MANAGEMENT


1.1 DISTRIBUTION LIST


Title Name


EPA Remedial Project Manager Anna Krasko


EPA QA Reviewer


Respondents' Project Coordinator and Integral Project Manager Patrick Gwinn


Field Lead Matt Behum


Laboratory QA Coordinator Craig Hutchings


Database Manager Tom Schulz


Chemical Testing Laboratory Project Manager (Vista Analytical Laboratory) Martha M. Maier


Chemical Testing Laboratory QA Manager (Vista Analytical Laboratory) Rose M. Harrelson


Chemical Testing Laboratory Project Manager (Columbia Analytical
Services)


Jeff Christian


Chemical Testing Laboratory QA Manager (Columbia Analytical Services) Julie Gish


1.2 INTRODUCTION AND TASK ORGANIZATION


This Sampling and Analysis Plan (SAP) has been prepared on behalf of Emhart Industries, Inc.
(Emhart), pursuant to the requirements of Administrative Settlement Agreement and Order on
Consent ("Settlement'Agreement"), EPA Docket No. 01-2010-0045 (USEPA 2010a). Pursuant to
the Settlement Agreement, Emhart will conduct a supplemental investigation of the Lyman
Reach Stream Sediment and Floodplain Soil ("Oxbow") Area to assist the USEPA in: 1)
evaluation of the remedial alternatives set forth in the Agency's Interim Final Feasibility Study
Report (USEPA 2010b); 2) analysis of potential risks to human health and the environment; and
3) selection of the proposed remedial action for the Centredale Manor Restoration Project
(CMRP) Superfund Site.


This document is the SAP for the Supplemental Investigation of the Lyman Mill Reach
Sediment and Floodplain Soil (Oxbow) Area, and consists of the Quality Assurance Project Plan
(QAPP) and the Field Sampling Plan (FSP), which is included as Appendix A. The QAPP was
prepared consistent with USEPA guidance and requirements for QAPPs (USEPA 1998, 2001), as
required by the Settlement Agreement.


This section reviews the organizational structure for activities associated with the Supplemental
Investigation of the Lyman Reach and Floodplain soils, including project management and
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oversight, field work, sample analysis, and data management. The organizational structure for
this project is illustrated in Figure 1. Contact information for key personnel is provided in


Section 1.3.


1.3 PROJECT ORGANIZATION


Sullivan & Worcester on behalf of Emhart have retained Integral Consulting Inc. (Integral) to
perform the work described in this SAP. Figure 1 illustrates the organization of personnel on


the project. The primary contacts for USEPA, Emhart, and Sullivan & Worcester are provided
below_ A description of the project organization and contacts pertaining to this QAPP are
provided in the subsequent table.


1.3.1 Key Project Personnel


USEPA and Respondent Project Managers


TitleNameContact. Information


USEPA Remedial Project
Manager


Anna KraskoU.S. Environmental Protection Agency, Region 1
Office of Site Remediation and Restoration
5 Post Office Square. Suite 100
Mail Code OSRR07-1
Boston, MA 02109-3912


krasko.anna@epagov


Emhart Industries, Inc_


Vice President


Linda Biagioni710 Joppa Road
Towson, MD 21286
(410) 716-3208


Linda.biagioni@bdk.com


Sullivan & Worcester, UP


Partner


Jeffrey Karp, Esq_1666 K Street, NW
Washington, DC 20006


(202) 370-3921


jkarp@sandw.com


Integral will conduct the soil sampling investigation described in this QAPP. The names and


quality assurance (QA) responsibilities of key Integral project personnel who will be involved in
sampling and analysis activities are provided below.
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Project Personnel Quality Assurance Responsibilities


Title Responsibility Name Contact Information


Project
Manager


Coordination of project information
and related communications on behalf
of Emhart Industries/Sullivan &
Worcester with USEPA project
manager; responsible for the
successful completion of the
Supplement Investigation


Patrick Gwinn


pgwinn@integral-corp.com


Integral Consulting Inc.
45 Exchange Street, Suite 200
Portland, Maine 04101


(207) 874-9000 ext. 206


Integral
Corporate
Health and
Safety
Manager


Oversight of health and safety
program for field tasks associated with
investigation


Eron Dodak Integral Consulting Inc.
319 SW Washington Street
Suite 1150
Portland, OR 97204


(503) 284-5545 ext. 14


edodak@integral-corp.com


Integral
Field Lead


Field data collection oversight Matt Behum Integral Consulting Inc.
200 Harry S. Truman Parkway,
Suite 330
Annapolis, MD 21401


(410) 573-1982 ext. 12


pjensen@integral-corp.com


Integral Field
Health and
Safety Officer


Implementation of the Health and
Safety Plan in the field


Matt Behum Integral Consulting Inc.
200 Harry S. Truman Parkway,
Suite 330
Annapolis, MD 21401


(410) 573-1982 ext. 12


mbehum@integral-corp.com


Project
Database
Administrator
Integral


Database development and data
management


Tom Schulz Integral Consulting Inc.
1205 West Bay Drive NW
Olympia, WA 98502


(360) 705-3534 ext. 14


chutchings@integral-corp.com


Integral Project
Laboratory QA
Coordinator


Coordination with analytical
laboratories


Craig Hutchings Integral Consulting Inc.
1205 West Bay Drive NW
Olympia, WA 98502


(360) 705-3534 ext. 17


chutchings@integral-corp.com


Vista Analytical
Laboratory
Project
Manager


Dioxinlfuran analysis Martha M. Maier 1104 Windfield Way
El Dorado Hills, CA 95762


(916) 673-1520


mmaier@vista-analytical.com


Vista Analytical
Laboratory QA
Manager


Laboratory quality assurance Rose M.
Harrelson


1104 Windfield Way
El Dorado Hills, CA 95762


(916) 673-1520


rharrelson@vista-analytical.com
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TitleResponsibilityNameContact Information


ColumbiaNon-dioxin chemical analysesJeff Christian1317 S. 13th Avenue
AnalyticalKelso, WA 98626
Services(360) 501-3316
Laboratory
Projectjchristian@casiab.com


Manager


ColumbiaLaboratory quality assuranceJulie Gish1317 S. 13th Avenue
AnalyticalKelso. WA 98626
Services(360) 501-3317
Laboratory OA
Managerjgishgcastab.com


1.3.2 Laboratories


The following responsibilities apply to the analytical laboratory project managers and QA
managers to be used for this task.


The laboratory project manager at each laboratory is responsible for the successful and timely
completion of sample analyses, and for performing the following tasks:


nEnsure that samples are received and logged in correctly, that the correct methods and
modifications are used, and that data are reported within specified turnaround times


nReview analytical data to ensure that procedures were followed as required in this
QAPP, the cited methods, and laboratory standard operating procedures (SOPs)


nKeep the task QA coordinator apprised of the schedule and status of sample analyses
and data package preparation


•Notify the task QA coordinator if problems occur in sample receiving, analysis, or
scheduling, or if control limits cannot be met


•Take appropriate corrective action as necessary


•Report data and supporting QA information as specified in this QAPP.


The laboratory QA manager at each laboratory is responsible for overseeing the QA activities in
the laboratory and ensuring the quality of the data for this project. Specific responsibilities
include the following:


•Oversee and implement the laboratory's QA program


nMaintain QA records for each laboratory production unit


•Ensure that QA and quality control (QC) procedures are implemented as required for
each method and provide oversight of QA/QC practices and procedures


•Review and address or approve nonconformity and corrective action reports
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• Coordinate response to any QC issues that affect this project with the Laboratory Project
Manager.


1.4 SITE DEFINITION AND PROJECT OVERVIEW


1.4.1	 Site Definition


The supplemental investigation focuses on the Lyman Mill Reach Sediment and Flood Plain
Soils (including the Oxbow Area); an area designated by USEPA within the CMRP Site. The
Lyman Mill Reach Sediment and Flood Plain Soils generally comprise the following areas
within the CMRP Site:


1. The stream sediments in the reach of the Woonasquatucket River between the Allendale
Dam and the northern extent of Lyman Mill Pond,


2. The flood plain soils in the Oxbow Area,


3. The emergent wetlands east of the Oxbow Area,


4. The emergent wetland at the confluence of Assapumpset Brook and the
Woonasquatucket River (western shore of Lyman Mill Pond), and


5. The emergent wetland at the southeastern portion of Lyman Mill Pond.


As part of the Remedial Investigation of the CMPR Site, USEPA collected three sediment
samples and four surface wetland soil samples in the Oxbow Area, which were analyzed for
dioxins/furans, polychlorinated biphenyls (PCBs)/pesticides, semivolatile compounds, and
metals. Dioxins/furans, PCBs, pesticides, semivolatile compounds and metals were all detected
in the USEPA samples collected from the Oxbow Area (USACE 2006). Using these data, USEPA
conducted baseline human health and ecological risk assessments for the Oxbow Area (USACE
2006). Based on the results of the baseline risk assessments, USEPA has proposed two remedial
alternatives (other than the No Further Action alternative) for this area, which include either
partial or targeted excavation with enhanced natural recovery. Current USEPA cost estimates
for these two options range from $9.7 million to $42 million (USEPA 2010b).


The Oxbow Area is an approximately 40-acre complex of riverine, emergent, scrub-shrub, and
forested wetland, and adjacent uplands. Most of the wetlands are within the 100-year
floodplain of the Woonasquatucket River (USACE 2008). The analytical data from the seven
samples collected by USEPA in the Oxbow Area are insufficient to adequately characterize the
spatial or vertical distribution of contaminants detected in soil and/or sediment within the
Oxbow Area. Additionally, there are insufficient data to accurately characterize the extent of
contamination present in soils in the emergent wetlands noted in items 3 through 5 above.
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The purpose of the supplemental investigation presented in this FSP is to assist the USEPA in:
1) evaluation of the remedial alternatives set forth in the Agency's Interim Final Feasibility
Study Report (USEPA 2010b); 2) analysis of potential risks to human health and the
environment; and 3) selection of the proposed remedial action for the Centredale Manor
Restoration Project (CMRP) Superfund Site.


1.5 DATA QUALITY OBJECTIVES AND CRITERIA


1.5.1	Data Quality Objectives


The data quality objectives for this project are to ensure that field activities, including sample
and field data collection, and laboratory analyses are conducted in a manner that is consistent
with the practices generally considered acceptable for environmental site characterization.
Meeting these objectives will ensure that the field and laboratory data resulting from the field
sampling efforts are valid and are considered to be legally defensible. Thus, this QAPP
specifies the measures and procedures to obtain data that are of sufficient quality and quantity
to achieve the data quality objectives.


1.5.2 Measurement Performance Criteria


QA objectives are generally defined in terms of six parameters: precision, accuracy,
representativeness, completeness, comparability, and sensitivity (PARCCS). Data quality
objective development focuses on identifying the end use of the data to be collected and on
determining the degree of certainty with respect to PARCCS necessary to satisfy the intended
use of the data. The measurements and their performance criteria for this project are discussed
in Section 2.


1.6 SPECIAL TRAINING AND CERTIFICATION


A technical team will be assembled with the requisite experience and technical skills to
successfully complete the Lyman Mill Stream Sediment and Floodplain Soils supplemental
investigation. All technical team personnel involved in sample collection will have extensive
environmental sampling experience.


Sampling personnel who enter the exclusion zone and contaminant reduction zone (see
Attachment Al, Sections 5.1.1 and 512 for definition and discussion of these zones) may be
required to have completed the 40-hour Hazardous Waste Operations and Emergency Response
(HAZWOPER) standard training course and 8-hour refresher courses (see the Health and Safety
Plan [HSP] for further explanation). The training provides employees with knowledge and
skills that enable them to perform their jobs safely and with minimum risk to their personal
health. Documentation of course completion will be maintained in personnel files.
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Selected laboratories will hold certification through the National Environmental Laboratory
Accreditation Program for the methods that the particular laboratory will perform, where
applicable. Training and certification requirements for laboratory personnel will be provided in
the laboratory QA plans (Appendix B).


1.7 DOCUMENTS AND RECORDS


Records will be maintained documenting all activities and data related to sample collection and
to laboratory analyses. Results of data verification and validation activities will also be
documented. Procedures for documentation of these activities are described in this section.


This QAPP, the FSP (Appendix A), and the HSP (Attachment Al of Appendix A) will be
provided to every task participant listed in Section 1.1. Any revisions or amendments to any of
the documents that make up the FSP will also be provided to these individuals.


1.7.1	 Field Records


Components of field documentation are discussed in Section 3 of the FSP. Centredale Manor
technical team field leads will ensure that the field team receives the final, approved version of
this QAPP, including the FSP and HSP, prior to the initiation of field activities. Field records
that will be maintained include the following:


• Field logbooks


• Photo documentation


• Field data and sample collection information forms


• Field change request forms and corrective action forms (as needed)


• Sample tracking/chain-of-custody (COC) forms.


The following reports will be completed, as necessary, to document an audit or a deviation from
the FSP or the QAPP:


• Corrective action forms will be used, as necessary, to document any problems
encountered during field activities and corrective actions taken


• Field change request forms will be used, as necessary, to document the need for a
procedural change or a station location change


• System and performance audit reports will be used, as necessary, to document review or
audit of field sampling activities.


Observations recorded in the field logbooks will be used to provide context and aid in
presentation and interpretation of analytical results. Field documentation related to sample
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collection will be maintained in the project file. Additional details regarding the content and
use of these documents are described in Section 3.2 of the FSP.


1.7.2 Laboratory Data Reports


All activities and results related to sample analysis will be documented at each laboratory.
Internal laboratory documentation procedures are described in the laboratory QA manuals
(Appendix B).


Each laboratory will provide a data package for each sample delivery group or analysis batch
that is comparable in content to a full Contract Laboratory Program (CLP) package. The format
of the data may differ from CLP requirements. Each data package will contain all information
required for a complete QA review, including the following:


•A cover letter discussing analytical procedures and any difficulties that were
encountered


•A case narrative referencing or describing the procedures used and discussing any
analytical problems and deviations from SOPs and this QAPP


•COCs and cooler receipt forms


nA summary of analyte concentrations (to two significant figures, unless otherwise
justified), method reporting limits (MRLs), and method detection limits (MDLs) or
estimated detection limits (EDLs)


nLaboratory data qualifier codes appended to analyte concentrations, as appropriate, and
a summary of code definitions


nSample preparation, digestion, extraction, dilution, and cleanup logs


•Instrument tuning data


•Initial and continuing calibration data, including instrument printouts and
quantification summaries, for all analytes


•Results for method and calibration blanks


•Results for alI QA/QC checks, including but not limited to labeled compounds,
surrogate spikes, internal standards, serial dilutions, laboratory control samples, matrix
spike samples, matrix spike duplicate samples, and laboratory duplicate or triplicate
samples provided on summary forms


nInstrument data quantification reports for all analyses and samples


nCopies of all laboratory worksheets and standards preparation logs.


Data will be delivered by the laboratories in both hard-copy and electronic format to the task
QA coordinator, who will be responsible for oversight of data verification and validation and
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for archiving the final data and data quality reports in the project file. Electronic data
deliverables (EDDs) will be compatible with the project database.


Laboratory data will be maintained by each laboratory for a period of at least five years. These
data will include the original instrument data files, reduced and verified data stored in the
laboratory information management system (LIMS), and final hard copies and EDDs. The
laboratories will obtain approval from the task QA coordinator prior to discarding these data.


1.7.3 Data Quality Documentation


Data verification (i.e., confirming the accuracy and completeness of field and laboratory data)
will be completed by the Centredale Manor technical team for data generated in the field, and
by each laboratory for the data that it generates. Data validation reports for chemical analyses
will be prepared as described in Section 4 and provided to the task QA coordinator.


Ten percent of all electronic database entries provided by each laboratory will be verified
against the validated hard-copy data in the data package. Any data tables prepared from the
database for data users will include all qualifiers that were applied by the laboratories and
during data validation, unless otherwise requested.


1.7.4 Reports and Deliverables


The laboratories will keep the laboratory QA coordinator apprised of their progress on a weekly
basis. The laboratories will provide the following information:


• Inventory and status of samples held at the laboratory in spreadsheet format by sample
delivery group


• Summaries of out-of-control laboratory QC data and any corrective actions implemented


• Descriptions and justification for any significant changes in methodology or QA/QC
procedures.


Once the task is complete, a draft field sampling and data report will be prepared and
submitted to USEPA. The draft field sampling and data report will discuss any deviations from
this QAPP or the FSP and will contain sample location maps and validated analytical chemistry
results. Consistent with the 2010 Settlement Agreement, the draft field sampling and data
report will be submitted to USEPA within 45 days after the completion of all laboratory and
data validation work.
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2 DATA GENERATION AND ACQUISITION


2.1 SAMPLING DESIGN


A total of 42 locations have been identified within the site for characterization of the general
area and human health exposure. Surface samples (0 to 12 in.; 0 to 30 cm) will be collected at all
locations and vertical profile samples at two depth intervals (12 to 24 in. [30 to 61 cm] and 24 to
36 in. [61 to 91 cm]) will be collected at seven of these locations. All soil samples will be
analyzed for grain size, pH, total organic carbon (TOC), percent solids, metals, organochlorine
pesticides, Aroclors, semivolatile organic compounds (SVOCs), and dioxins and furans.


2.2 SAMPLING METHODS


Sampling methods that will be used to collect the suite of samples summarized in Section 2.1
are presented in the following sections. Sampling methods are described in detail in the FSP.


2.2.1 Surface Soil Samples for Chemical Analyses


Surface soil samples (0 to 12in.; 0 to 30 cm) for characterization of the general area and human
health exposure may be collected with a variety of sampling equipment depending upon the
conditions encountered in the field: stainless-steel spades or shovels, or a stainless-steel hand
corer in accordance with standard methods used by USEPA (1997).


One surface soil sample will be collected at each sampling location. The soil collected at each
station will be placed into a decontaminated stainless-steel bowl and homogenized using a
stainless-steel spoon until the soil attains a visually uniform color and texture. Soil subsamples
will then be removed for the requisite laboratory analyses.


2.2.2 Vertical Profile Soil Samples for Chemical Analyses


Vertical profile soil samples for characterization of general area or human health exposure will
be collected using a portable electric impact corer). The subsurface samples will be collected
from a depth of 12 to 24 in. (30 to 61 cm) and 24 to 36 in. (61 to 61 cm) and collocated with the
surface soil samples discussed above in Section 2.2.1.


2.3 SAMPLE HANDLING AND CUSTODY


Principal documents used to identify samples and to document sample possession will be field
logbooks and COC records. Custody will be documented for all samples at all stages of the
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analytical or transfer process. COC procedures for sample handling prior to delivery to each
laboratory are outlined in Section 3.3 of the FSP.


Upon receipt of samples at each laboratory, the physical integrity of the containers and seals
will be checked, and the samples will be inventoried by comparing sample labels to those on the
COC forms. Each laboratory will include the COC and shipping container receipt forms in the
data package. Any breaks in the COC or nonconformances will be noted and reported in
writing to the project laboratory coordinator within 24 hours of receipt of the samples. Each
laboratory QA plan (Appendix B) includes procedures used for accepting custody of samples
and documenting samples at the laboratory. The laboratory project manager will ensure that a
sample-tracking record is maintained that follows each sample through all stages of sample
processing at the laboratory.


Samples will be stored in accordance with Table 2-1. Samples for chemical analyses will be
stored under refrigeration (4 ± 2°C). Any sample remaining in the sample jars after aliquots are
removed for analysis by the laboratory will be archived by the laboratory performing the
analysis. Each laboratory will maintain COC documentation and documentation of proper
storage conditions for the entire time that the samples are in its possession.


The laboratories will not dispose of the samples for this task until authorized to do so by the
task QA coordinator. After authorization is obtained, each laboratory will dispose of samples,
as appropriate, based on matrix, analytical results, and information received from the client.


2.4 LABORATORY AND ANALYTICAL METHODS


Soil samples collected for this study will be analyzed for a variety of chemical and physical
parameters as outlined in Table 2-2 and described below. These methods are consistent with
requirements provided in SW-846 (USEPA 2008), ASTM (2009), and other established and
widely accepted protocols. Analyte lists and expected MRLs and MDLs are provided in Tables
2-3 and 2-4.


Grain size distribution will be determined according to American Society for Testing and
Materials (ASTM) Method D-422 (ASTM 2009), with modifications described in USEPA (1986).
Organic material in the samples will not be oxidized prior to analysis. The silt and clay fractions
will be determined by pipette.


The pH of the samples will be determined according to USEPA Method 9045C (USEPA 2008).
Samples will be mixed with reagent water and the pH of the resulting slurry will be measured.


TOC will be analyzed by USEPA Method 9060 (USEPA 2008), modified for soil. Samples will be
pretreated with hydrochloric acid to remove inorganic carbon, dried at 70°C, and analyzed by
combustion in an induction furnace. Quadruplicate TOC analyses, as specified in the method,
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will not be required for this project. Instead, laboratory duplicate analyses will be performed at
a frequency of 5 percent, or one duplicate analysis per 20 samples.


Percent solids will be determined according to USEPA Method 160.3. Samples will be
homogenized and dried at 103 to 105°C. These results will be used to calculate analyte
concentrations on a dry-weight basis and will also be reported in the database.


Samples analyzed for metals will be digested with strong acid per USEPA Method 3050 (USEPA
2008) and analyzed by inductively coupled plasma-atomic emission spectrometry per USEPA
Method 6010B (USEPA 2008).


Organochlorine pesticides will be extracted by soxhlet per USEPA Method 3540C (USEPA 2008)
and be analyzed by gas chromatography with an electron capture detector (GC/ECD) in
accordance with USEPA Method 8081A (USEPA 2008). Florisil® column cleanup (USEPA
Method 3620), sulfur removal (USEPA Method 3660B) (USEPA 2008), and gel permeation
chromatography cleanup (USEPA Method 3640A) (USEPA 2008) will be performed on the
extract, if necessary, to achieve the MRL/MDLs specified in Table 2-3.


Aroclors will be extracted by soxhlet per USEPA Method 3450C (USEPA 2008) and be analyzed
by GC/ECD in accordance with USEPA Method 8082A. Acid cleanup (USEPA Method 3665)
(USEPA 2008) and sulfur removal (USEPA Method 3660B) (USEPA 2008) will be performed on
the extract, if necessary, to achieve the MRL/MDL specified in Table 2-3.


SVOCs will be extracted by soxhlet and analyzed by gas chromatography/mass spectrometry in
accordance with USEPA Method 8270C (USEPA 2008). Tentatively identified compounds will
not be reported. Gel permeation chromatography cleanup (USEPA Method 3640A) (USEPA
2008) will be performed on the extract, if necessary, to achieve the MRL/MDLs specified in
Table 2-3.


Dioxins and furans in soil samples will be extracted and analyzed in accordance with USEPA
Method 1613B (USEPA 1994). All extracts will undergo acid/base silica gel cleanup and
alumina cleanup. Extracts will also undergo Florisil cleanup if necessary to achieve the
MRL/MDLs specified in Table 2-3. Samples will be analyzed by high-resolution gas
chromatography with high-resolution mass spectrometry (HRGC/HRMS). Detection limits are
calculated on an individual compound and sample basis and depend on the signal-to-
background ratio for the specific labeled isomer.


2.5 QUALITY CONTROL


QC samples will be prepared in the field and at each laboratory to monitor the bias and
precision of the sample collection and analysis procedures.
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2.5.1	Field Quality Control


Field QC samples for this study will include field split samples (homogenization duplicates),
equipment rinse blanks (field blanks), a rinsate blank, and a performance evaluation (PE)
sample.


Field split samples will be collected at a minimum frequency of one for every 20 field samples
processed. Field split samples are generated by the field team by splitting the soil sample into
two aliquots for laboratory analysis. Data for field split samples are used to evaluate sample
handling and analysis procedures and used in the evaluation of precision of the results.


Equipment rinse blanks (field blanks) are collected by pouring water over each type of
nondedicated equipment in direct contact with the soils being collected Two equipment rinse
blanks will be collected for this task. Equipment rinse blanks will be analyzed for metals and al]
organic parameters to monitor equipment decontamination procedures and to check for other
sources of contamination.


A rinsate blank will be prepared in the field to evaluate potential background concentrations
present in the water used for the equipment rinse blank. One rinsate blank will be collected at a
minimum frequency of one for each batch of rinsate used for collecting the equipment rinse
blanks.


PE samples are samples containing a known concentration of the analytes of interest in a
contaminate-free media, such as sand. The USEPA will provide PE samples that will be
submitted to the laboratories and used to evaluate the laboratory's ability to produce accurate
results.


Procedures for preparing field split samples and equipment rinse blanks are presented in
Section 2.3 of the FSP. Validation criteria and procedures for field QC samples are described in
Sections 4.1 and 4.2 of this QAPP.


2.5.2 Laboratory Quality Control


Extensive and detailed requirements for laboratory QC procedures are provided in the methods
that will be used for this investigation (Table 2-2). QC requirements include control limits and
requirements for corrective action in many cases. QC procedures will be completed by each
laboratory, as required by each protocol and as indicated in this QAPP.


The overall quality objective for this task is to develop and implement procedures that will
ensure the collection of representative data of known and acceptable quality. The QA
procedures and measurements that will be used for this project are based on USEPA guidance
(USEPA 1990, 1994, 2008) and on established laboratory methods from other sources (ASTM
2009), as applicable.
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The frequency of analysis for laboratory control samples, matrix spike samples, matrix spike
duplicates or laboratory duplicates, and method blanks will be one for every 20 samples or one
per extraction batch, whichever is more frequent. Surrogate spikes, labeled compounds, and
internal standards will be added to every field sample and QC sample, as required. Calibration
procedures will be completed at the frequency specified in each method description.
Performance-based control limits have been established by each laboratory. These and all other
control limits specified in the method descriptions will be used by the laboratories to establish
the acceptability of the data or the need for reanalysis of the samples.


Where discrepancies exist between this QAPP and laboratory SOPs and QA manuals, this
QAPP will take precedence.


PARCC parameters (i.e., precision, accuracy or bias, representativeness, completeness,
comparability) are commonly used to assess the quality of environmental data. Bias represents
the degree to which a measured concentration conforms to the reference value. The results for
matrix spikes, laboratory control samples, field blanks, and method blanks will be reviewed to
evaluate bias of the data. The following calculation is used to determine percent recovery for a
matrix spike sample:


%R = [(M-U) / C] X 100


Where:


%R	


•	


percent recovery


- measured concentration in the spiked sample


- measured concentration in the unspiked sample


• concentration of the added spike


The following calculation is used to determine percent recovery for a laboratory control sample
or reference material:


%R = (M / C) X 100


Where:


%R	


-	


percent recovery


• measured concentration in the spiked sample


• measured concentration in the unspiked sample


- concentration of the added spike


Results for field and method blanks can reflect systematic bias that results from contamination
of samples during collection or analysis. Any analyte detected in field or method blanks will be
evaluated as potential indicators of bias.
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Precision reflects the reproducibility between individual measurements of the same property.
Precision will be evaluated using the results of matrix spike duplicates, laboratory duplicates,
and field splits. Precision is expressed in terms of the relative standard deviation for three or
more measurements and the relative percent difference (RPD) for two measurements. The
following equation is used to calculate the RPD between measurements:


RPD —1[(CI-C2) / ((C1 + C2) / 2)11X 100


Where:


RPD	=	relative percent difference


CI	=	first measurement


C2	=	second measurement


The relative standard deviation is the ratio of the standard deviation of three or more
measurements to the average of the measurements, expressed as a percentage.


Completeness will be calculated as the ratio of usable data (i.e., unqualified data and U- or
J-qualified data) to generated data, expressed as a percentage. Completeness will be calculated
for each suite of analytes for each sample type and sampling event.


Additional laboratory QC results will be evaluated to provide supplementary information
regarding overall quality of the data, performance of instruments and measurement systems,
and sample-specific matrix effects.


QC samples and procedures are specified in each method protocol that will be used for this
project. Methods are summarized in Table 2-2. AlI QC requirements will be completed by each
laboratory as described in the protocols, including the following (as applicable to each analysis):


•Instrument tuning


•Initial calibration


nInitial calibration verification


nContinuing calibration verification


•Calibration or instrument blanks


nMethod blanks


nLaboratory control samples


•Internal standards


•Surrogate spikes/labeled compounds
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• Matrix spikes


• Matrix spike duplicates or laboratory duplicates.


To alert the data user to possible bias or imprecision, data qualifiers will be applied to reported
analyte concentrations when associated QC samples or procedures do not meet control limits.
Laboratory control limits for the methods that will be used for this Site investigation are
provided in Tables 2-5 through 2-8. Control limits are periodically updated by the laboratory,
and the control limits that are in effect at the laboratory at the time of analysis will be used for
sample analysis and data validation. Data validation criteria and procedures are described in
Section 4.


MRLs reflect the sensitivity of the analysis. Target MRLs for this study are summarized in
Tables 2-3 and 2-4.


MDLs will be determined by each laboratory for each analyte, as required by USEPA (2008).
MDLs are statistically derived and reflect the concentration at which an analyte can be detected
in a clean matrix (e.g., sand or distilled water) with 99 percent confidence that a false positive
result has not been reported. MRLs are established by the laboratories at levels above the MDLs
for the project analytes. The MRL values are based on the laboratories' experience analyzing
environmental samples and reflect the typical sensitivity obtained by the analytical system in
environmental samples. For this task, the concentration of the lowest standard in the initial
calibration curve for each analysis is at the level of the MRL. This allows reliable quantification
of concentrations to the MRL in the absence of matrix interferences.


Dioxin and furan analyte concentrations for this task will be reported to the sample-specific
EDLs as described in USEPA Contract Laboratory Program Functional Guidelines for Chlorinated
Dioxin/Furan Data Review (USEPA 2005). Other analyte concentrations will be reported to the
MDL. Analytes detected at concentrations between the MRL and the EDL or MDL will be
reported with a J qualifier to indicate that the value is an estimate (i.e., the analyte concentration
is below the calibration range). Nondetects will be reported at the EDL for dioxins and furan
congeners, and to the MRL for all other analyses. The MRLs, EDLs, and MDLs will be adjusted
by each laboratory, as necessary, to reflect sample dilution, percent moisture, and/or matrix
interference.


2.5.3 Representativeness and Comparability of All Data


Representativeness and comparability are qualitative QA/QC parameters. Representativeness
is the degree to which data represent a characteristic of an environmental condition. In the
field, representativeness will be addressed primarily in the sampling design by the selection of
sampling sites and sample collection procedures. In the laboratories, representativeness will be
ensured by the proper handling and storage of samples and initiation of analysis within holding
times.
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Comparability is the qualitative similarity of one dataset to another (i.e., the extent to which
different datasets can be combined for use). Comparability will be addressed through the use
of field and laboratory methods that are consistent with methods and procedures recommended
by USEPA and are commonly used for soil studies.


2.6 INSTRUMENT AND EQUIPMENT TESTING, INSPECTION, AND
MAINTENANCE


Analytical instrument testing, inspection, maintenance, setup, and calibration will be conducted
by each laboratory in accordance with the requirements identified in the laboratory's SOPs and
manufacturer instructions. In addition, each of the specified analytical methods provides
protocols for proper instrument setup and tuning, and critical operating parameters.
Instrument maintenance and repair will be documented in the maintenance log or record book.


2.7 INSTRUMENT/EQUIPMENT CALIBRATION AND FREQUENCY


Laboratory instruments will be properly calibrated, and the calibration will be verified with
appropriate check standards and calibration blanks for each parameter before beginning each
analysis. Instrument calibration procedures and schedules will conform to analytical protocol
requirements and descriptions provided in the laboratory's QA plans.


All calibration standards will be obtained from either the USEPA repository or a commercial
vendor, and the laboratory will maintain traceability back to the National Institute of Standards
and Technology. Stock standards will be used to make intermediate standards and calibration
standards. Special attention will be given to expiration dating, proper labeling, proper
refrigeration, and prevention of contamination. Documentation relating to the receipt, mixing,
and use of standards will be recorded in a laboratory logbook. All calibration and spiking
standards will be checked against standards from another source.


Field instruments will not be used in connection with this sampling.


2.8 INSPECTION AND ACCEPTANCE OF SUPPLIES AND CONSUMABLES


The quality of supplies and consumables used during sample collection and laboratory analysis
can affect the quality of the project data. All equipment that comes into contact with the
samples and extracts must be sufficiently clean to prevent detectable contamination, and the
analyte concentrations must be accurate in all standards used for calibration and QC purposes.


The quality of laboratory water used for decontamination will be documented at the laboratory
that provides that water. Precleaned sample jars (with documentation) will be provided by the
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laboratories. All containers will be visually inspected prior to use, and any suspect containers
will be discarded.


Reagents of appropriate purity and suitably cleaned laboratory equipment will also be used for
all stages of laboratory analyses. Details for acceptance requirements for supplies and
consumables at the laboratories are provided in the laboratory SOPs and QA manuals (to be
submitted under separate cover). All supplies will be obtained from reputable suppliers with
appropriate documentation or certification. Supplies will be inspected to confirm that they
meet use requirements, and certification records will be retained by Integral (i.e., for supplies
used in the field) or the laboratories.


2.9 NONDIRECT MEASUREMENTS


Nondirect measurements will not be used in connection with this task.


2.10 DATA MANAGEMENT


Data for this task will be generated in the field and at the laboratories. Procedures to be used to
transfer data from the point of generation to the task database are described in this section.


2.10.1 Field Data


Daily field records (a combination of field logbooks, field forms, global positioning system
[GPS] records, and COC forms) will make up the main documentation for field activities.
Detailed guidelines for entry of information during field sampling are provided in the FSP,
which is included as Appendix A to this QAPP. Upon completion of sampling, hard-copy notes
and forms will be scanned to create an electronic record for use in creating the draft field
sampling and data report. Information on sampling locations, dates, depths, equipment, and
other conditions, and sample identifiers, will be entered into the task database. One hundred
percent of hand-entered data will be verified based on hard-copy records. Electronic QA checks
to identify anomalous values will also be conducted following entry.


COC forms will be generated in the field at the time that samples are packaged for delivery to
analytical laboratories.


2.10.2 Laboratory Data


All data collected from each laboratory instrument, either manually or electronically, are
reviewed and confirmed by analysts before reporting. The analytical laboratories will submit
data in both electronic and hard-copy format. The project data manager will provide the
desired format for EDDs to the laboratories and discuss these specifications with laboratory QA
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managers prior to data delivery and tailor them as necessary to specific laboratory capabilities.
QA checks of format and consistency will be applied to EDDs received from the laboratory.
After any issues have been resolved, the data will be loaded into the task database. Data
summaries will be produced from the database for use by data validators. Validators will
return edited versions of these summaries, and the edits will then be incorporated into the
database.
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3 ASSESSMENT AND OVERSIGHT


This task will rely on the knowledge and expertise of the Centredale Manor technical team. The
field team and laboratories will stay in close verbal contact with the task manager and task QA
coordinator during all phases of this task. This level of communication will serve to keep the
management team informed about activities and events, and will allow for informal but
continuous task oversight.


3.1 ASSESSMENT AND RESPONSE ACTIONS


Assessment activities will include readiness reviews by the field coordinator prior to sampling,
by the database administrator prior to release of the final data to the data users, and internal
review while work is in progress. An informal technical systems audit may be conducted if
problems are encountered during any phase of this project.


The first readiness review will be conducted by the field lead prior to field sampling to verify
that all field equipment is ready for transfer to the Site. The field lead will also verify that the
field team and any subcontractors have been scheduled and briefed and that the contracts for
the subcontractors have been signed by both parties. Any deficiencies noted during this
readiness review will be corrected prior to initiation of sampling activities.


The second readiness review will be completed by the database administrator before final data
are released for use to verify that all results have been received from each laboratory, data
validation and data quality assessment have been completed for all of the data, and data
qualifiers have been entered into the database and verified. Any deficiencies noted during this
review will be corrected by the database administrator, the task QA coordinator, or their
designee. Data will not be released for final use until all data have been verified and validated.
No report will be prepared in conjunction with the readiness reviews. However, the technical
team coordinator and data users will be notified when the data are ready for use.


Technical review of intermediate and final work products generated for this task will be
completed throughout the course of all sampling, laboratory, data validation, data
management, and data interpretation activities to ensure that every phase of work is accurate
and complete and follows the QA procedures outlined in this QAPP. Any problems that are
encountered will be resolved between the reviewer and the person completing the work. Any
problems that cannot be easily resolved or that affect the final quality of the work product will
be brought to the attention of the Centredale Manor technical team coordinator and project
coordinator.
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Each laboratory will be required to have implemented a review system that serves as a formal
surveillance mechanism for all laboratory activities. Details are provided in the laboratory QA
plans (Appendix B).


Technical system audits may be conducted if serious problems are encountered during
sampling or analysis operations. If completed, these audits will be conducted by the task QA
coordinator or designee, or by the laboratory, as appropriate. These audits may consist of
onsite reviews of any phase of field or laboratory activities or data management. Results of any
audits will be provided in the draft field sampling and data report.


Any task team member who discovers or suspects a nonconformance is responsible for
reporting the nonconformance to the task manager, the task QA coordinator, or the laboratory
project or QA manager, as applicable. The task QA coordinator will ensure that no additional
work dependent on the nonconforming activity is performed until a confirmed
nonconformance is corrected.


3.2 REPORTS TO TASK MANAGER


The laboratories will keep the task laboratory coordinator informed of their progress on a
weekly basis. The laboratories will provide the following information:


•Inventory and status of samples held at the laboratory in spreadsheet format by sample
delivery group


•Summaries of any laboratory QC data outside of control limits and any corrective
actions implemented


•Descriptions and justification for any significant changes in methodology or QA/QC
procedures.


The task laboratory coordinator will provide this information to the task QA coordinator, who
will provide this information to the task manager.


Each laboratory will be required to have implemented routine systems of reporting
nonconformance issues and their resolution. These procedures are described in the laboratory
QA manuals (Appendix B). Laboratory nonconformance issues will also be described in the
draft field sampling and data report if they affect the quality of the data.


Data packages and EDDs will be prepared by each laboratory upon completion of analyses for
each sample delivery group. The case narrative will include a description of any problems
encountered, control limit exceedances (if applicable), and a description and rationale for any
deviations from protocol. Copies of corrective action reports generated at the laboratory will
also be included with the data package.
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Data validation reports will be prepared following receipt of the complete laboratory data
packages for each sample delivery group. These reports will be provided to the task QA
coordinator when validation is completed for each parameter. A summary of any significant
data quality issues will be provided to USEPA with the draft field sampling and data report.
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4 DATA VALIDATION AND USABILITY


Data generated in the field and at the laboratories will be verified and validated according to
criteria and procedures described in this section. Data quality and usability will be evaluated,
and a discussion will be included in the draft field sampling and data report.


4.1 CRITERIA FOR DATA REVIEW, VERIFICATION, AND VALIDATION


Field and laboratory data for this task will undergo a formal verification and validation process.
All entries into the database will be verified. All errors found during the verification of field
data, laboratory data, and the database will be corrected prior to release of the final data.


Data verification and validation for all analytes will be completed in accordance with Guidance
on Environmental Data Verification and Validation (USEPA 2002). Data verification and validation
for metals and organic analytes other than dioxins will be completed according to methods
described in Region I EPA-New England Data Validation Functional Guidelines for Evaluating
Environmental Analyses (USEPA 1996). Data verification and validation for dioxins will be
completed according to methods described in USEPA Contract Laboratory Program Functional
Guidelines for Chlorinated Dioxin/Furan Data Review (USEPA 2005). No guidelines are available
for validation of data for grain size, pH, TOC, or percent moisture. These data will be validated
using procedures described in USEPA's Region 1 functional guidelines for inorganic data
review (USEPA 1996), as applicable, and their respective methods.


Performance-based control limits established by the laboratories and control limits provided in
the method protocols will be used to evaluate data quality and determine the need for data
qualification. Performance-based control limits are established periodically by each laboratory.
Current laboratory control limits for surrogate compounds, laboratory control samples and
duplicates, and matrix spikes and duplicates are provided in Tables 2-5 through 2-8. Control
limits are updated periodically by the laboratories, and the control limits that are in affect at the
laboratory at the time of analysis will be used for data validation.


Results for field split samples will be evaluated against a control limit of 50 percent RPD for
values greater than five times the MRL. For values less than five times the MRL the absolute
difference should be less than two times the MRL. Data will not be qualified as estimated if
these control limits are exceeded, but RPD results and absolute differences will be tabulated,
and any exceedances will be discussed in the draft field sampling and data report. Equipment
rinse blanks will be evaluated and data qualifiers will be applied in the same manner as method
blanks, as described in USEPA's Region 1 functional guidelines for data review (USEPA 1996).
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Data will be rejected if control limits for acceptance of data are not met, as described in USEPA
(1996, 2005).


4.2 VERIFICATION AND VALIDATION METHODS


Field data will be verified during preparation of samples and CDC forms. Field data and COG
forms will be reviewed daily by the field lead. After field data are entered into the project
database, 100 percent verification of the entries will be completed by a second party to ensure
the accuracy and completeness of the database. Any discrepancies will be resolved before the
final database is released for use.


Procedures for verification and validation of laboratory data and field quality control samples
will be completed as described in the following EPA guidance documents for data validation:


nGuidance on Environmental Data Verification and Validation (USEPA 2002)


•Region I EPA-New England Data Validation Functional Guidelines for Evaluating
Environmental Analyses (USEPA 1996)


nLISEPA Contract Laboratory Program Functional Guidelines for Chlorinated DioxinlFuran
Data Review (USEPA 2005).


Control limits that will be used to qualify data are described in Section 4.1, above.


Data verification and validation will be completed as described in Section 4.1 by a data
validation contractor. The first data package generated for each analysis method will be fully
validated, equivalent to a Stage 4 validation as described in USEPA (2009). If no major
problems are encountered during validation of this package, full validation will be completed at
a rate of approximately 10 percent of the samples analyzed. Validation for the remaining data
will be based on a review of the sample and QC data, equivalent to a Stage 2B validation. If
problems are encountered, the laboratory will be contacted for resolution. Additional Stage 4
validation will be completed if required to fully assess the quality of the data to verify that the
laboratory errors have been addressed.


The accuracy and completeness of the database will be verified at each laboratory when the
EDDs are prepared and again as part of data validation. Ten percent of entries to the database
from laboratory EDDs will be checked against hard-copy data packages. In addition to
verification of field and laboratory data and information, data qualifier entries into the database
will be verified. Any discrepancies will be resolved before the final database is released for use.


Target MRLs are provided in Tables 2-3 and 2-4. Reporting limits for nondetects will be
compared to the MRL goals to evaluate method sensitivity for each sample. Any exceedance of
actual MRLs over the target MRLs will be discussed in the draft field sampling and data report.
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4.3 RECONCILIATION WITH USER REQUIREMENTS


The goal of data validation is to determine the quality of each data result and to identify those


that do not meet the task measurement quality objectives. Nonconforming data may be


qualified as estimated (i.e., a J qualifier will be applied to the result) or rejected as unusable (i.e.,
an R qualifier will be applied to the result) during data validation if criteria for data quality are
not met. Rejected data will not be used for any purpose. An explanation of the rejected data
will be included in the draft field sampling and data report.


Data qualified as estimated will be used for all intended purposes and will be appropriately
qualified in the final project database. However, these data are less precise or less accurate than
unqualified data. Data users, in cooperation with the Centredale Manor technical team
coordinator and the task QA coordinator, are responsible for assessing the effect of the


inaccuracy or imprecision of the qualified data on statistical procedures and other data uses.
The data quality discussion in the draft field sampling and data report will include all available
information regarding the direction or magnitude of bias or the degree of imprecision for
qualified data to facilitate the assessment of data usability.
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Integral Consulting Inc. 
45 Exchange Street 
Suite 200 
Portland, Maine 04260 
 
telephone: 207.874.9000 
facsimile: 207.874.7800 
www.integral-corp.com 
 


 
November 10, 2010       Project No. C656-003 


Via Electronic and Regular Mail 


Ms. Anna Krasko 
Project Manager 
United States Environmental Protection Agency 
5 Post Office Square, Suite 100 
Mail Code OSRR07-1 
Boston, MA 02109-3912 


Subject:  Preliminary Non-Validated Dioxin Results - Centredale Manor 
Restoration Project Superfund Site:  Administrative Settlement 
Agreement and Order on Consent, CERCLA Docket No. 01-2010-0045, 
Effective June 30, 2010. 


Dear Ms. Krasko: 


As you know, in September 2010, Integral Consulting Inc. (Integral) and Loureiro 
Engineering Associates, Inc. (LEA), on behalf of Emhart Industries, Inc. (Emhart), 
collected soil samples in the Lyman Mill Reach Sediments and Flood Plain Soils 
(Oxbow Area) pursuant to the subject Administrative Settlement Agreement and 
Order on Consent (Order).  We have received non-validated dioxin/furan results of 
the soil samples from Vista Analytical, which are undergoing validation as per the 
Sampling and Analysis Plan (SAP).  The purpose of this letter is to transmit a 
summary of the non-validated results and provide a discussion on the implications of 
these results as they relate to the potential human and ecological health risks 
computed by EPA for the Oxbow Area.  Additionally, since these results have direct 
bearing on the Feasibility Study (FS) and the Proposed Remedial Action Plan (PRAP), 
we also provide an analysis of how these results might modify the existing remedial 
alternatives presented in the FS.   


Emhart has filed extensive comments regarding EPA’s human health and ecological 
risk assessments prepared by Battelle (Battelle 2006) for the Oxbow Area (AMEC 2006 
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& 2007).  Though the comments detail many facets of the risk assessments, there are 
several significant issues that we will briefly reiterate here.  First, the data upon 
which the Battelle risk assessments were based are discrete samples (primarily 
sediment), focused on those areas with the highest potential for flooding and 
sedimentation.  Therefore, although important from a fate and transport perspective, 
the Battelle samples are not indicative of the areas that would be most frequented by 
plausible human receptors.  Moreover, because the primary focus of the Battelle 
samples was identifying high concentration areas rather than adequately 
characterizing the Oxbow Area as a whole, the risk estimates computed for both 
human and ecological receptors are overstated.  Moreover, Battelle used overly 
conservative and unrealistic human health exposure parameters in deriving the risk 
estimates.   


As discussed below, a more complete characterization of the forested wetland and 
upland portions of the Oxbow Area is possible with the September 2010 analytical 
data.  Estimates of human health risk using this improved characterization data are 
several orders of magnitude lower than those computed in the Addendum to the 
Interim-Final Baseline Human Health Risk Assessment: Oxbow Area (Oxbow 
BHHRA) (Battelle 2006).  As we understand it, EPA intends to incorporate the 
analytical results of the September 2010 field sampling effort into a revised human 
health and ecological risk assessment and to use exposure factors that are more 
realistic and less conservative than those employed in Battelle (2006).  The following 
discussion takes into consideration the new data only, and does not make any 
adjustments for changes to exposure parameters, which would further reduce the 
estimated risks. 


Implications of Data on Potential Human Health and Ecological Risks 


Table 1 summarizes the non-validated dioxin/furan data for the eleven human health 
surface soil samples collected in September 2010.  The locations of the sampling 
stations are shown on the attached Figure 1.  The human health samples were 
collected from areas that have a higher potential of human exposure when compared 
to other areas of the Oxbow forested wetland. 


The minimum, maximum, and average concentration dioxin TEQ in the human 
health samples is 1.47 pg/g, 8.66 pg/g, and 4.066 pg/g.  The 95% upper confidence 
limit (UCL) for these data is 5.21 pg/g.  The exposure point concentration (EPC) used 
in the Oxbow BHHRA (4,291 pg/g) is over 800 times greater than the 95% UCL 
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computed with September 2010 data (5.21 pg/g).  Furthermore, the EPC used in the 
Oxbow BHHRA was the maximum detected concentration from a single sampling 
location, whereas the September 2010 data are reflective of the entire Oxbow higher-
use exposure area.  Consequently, the potential human health risks presented in 
Battelle (2006) are nearly three orders of magnitude greater than what would be 
computed with the September 2010 human health surface soil sampling data.  
Substituting the 95% UCL of the September 2010 data into the health risk calculations 
in Battelle (2006) results in a potential human health cancer risk of approximately 4E-
07, which is significantly lower than the cancer risk of 3E-04 computed in Battelle 
(2006).1


Table 2 summarizes the dioxin/furan results for soil samples collected in areas 
identified as general use areas.  The sampling locations for these samples are shown 
on Figure 1.   


  Again, this reduction does not take into consideration any downward 
modifications to the exposure parameters.   


The minimum, maximum, and average concentration dioxin TEQ in the general area 
use surface soil samples is 8.28 pg/g, 11,500 pg/g, and 1,641 pg/g.  It should be noted 
that the maximum detected concentration (11,500 pg/g) was from lab sample SO-001, 
which was collected at location SS_G-01.  A replicate sample from this same location 
(lab sample SO-002) contained 2,080 pg/g.  Because of this large relative percent 
difference, Integral instructed Vista Analytical to re-extract and re-analyze lab 
samples SO-001 and SO-002.  Though preliminary and not reported on the attached 
table, the re-extracted/analyzed results are 2,470 pg/g for lab sample SO-001 and 2,600 
pg/g for SO-002, indicating that the higher result for this location (11,500 pg/g) may 
be an anomaly.   


Sampling location SS_G-01 is co-located with EPA sample LPX-SD-4405.  Sample 
LPX-SD-4405 was collected in 2005 along with the other LPX-SD-44XX samples 
shown on Figure 1.  Sample LPX-SD-4405 contained the highest concentration of 
dioxin TEQ detected in the LPX-SD-44XX samples, 4,291 pg/g – the data from this 
location is used in the Oxbow BHHRA.  


In the FS, EPA proposes excavating soil in the immediate vicinity of SS_G-01.  
Assuming that the surface soil in this area is removed, the average and 95% UCL 


                                                        
1 Potential cancer risks expressed are Reasonable Maximum Exposure (RME) estimates.  Central 
Tendency Exposure (CTE) risk estimates would be lower.  
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dioxin TEQ of the remaining eleven SS_G-XX samples is 705 pg/g and 1,710 pg/g, 
respectively.   


If the 95% UCL of the SS_G-XX samples (1,710 pg/g) were substituted for the EPC 
used in the Oxbow BHHRA, then the RME human health risks would drop from 3E-
04 to 1E-04, without including the necessary modifications to the exposure 
parameters for the general use area.  With the downward modifications to the EPCs, 
the computed RME risks would drop below 1E-04. 


In the Addendum to the Interim-Final Baseline Ecological Risk Assessment: Oxbow 
Area (Oxbow BERA), Battelle (2006) relied on the average concentrations of chemicals 
in soil to compute potential ecological risks.  Combining the September 2010 human 
health and the general area use samples, the average TEQ concentration is 326 pg/g, 
not including data from SS_G-01, which is proposed for excavation in the FS. 
Substituting this average concentration into the risk models used in the Oxbow 
BERA, the NOAEL-based hazard index (HI) for TEQ/TCDD for the shrew would 
drop from 187 to approximately 33.2


Using the average TEQ computed above (326 pg/g) as the exposure point soil 
concentration for the American woodcock results in similar findings – the total 
NOAEL-based HI in the Oxbow Area is 30.7 versus 41 for Greystone Mill, and the 
total LOAEL-based HI in the Oxbow is 2.44 versus 6.7 for Greystone Mill. 


  Assuming risks from other chemicals (PCBs and 
metals) remain the same, the total NOAEL-based HI for the short-tailed shrew in the 
Oxbow Area would be 146, which is approximately equivalent to the background 
NOAEL-based HI derived for the shrew in Greystone Mill (130).  A similar 
calculation for the LOAEL-based HI shows that the potential risk to shrews in the 
Oxbow Area is lower than that computed for Greystone Mill (11.6 for the Oxbow 
versus 16 for Greystone Mill).   


Implications of Data on the Selection of Remedial Alternatives 


As discussed above, the supplemental soil data collected in September 2010 have 
significant ramifications on the human health and ecological risks in the forested 
wetland portion of the Oxbow Area.  Though the preliminary data suggest that a 
targeted removal in the immediate vicinity of SS_G-01 and LPX-SD-4405 may be 
warranted, levels of dioxin detected throughout the remainder of the forested 
                                                        
2 Revised TEQ BERA risks are computed as Revised Risk = BERA TEQ HI/BERA TEQ EPC pg/g x 326 
pg/g. The BERA TEQ EPC for soil is 1,800 (Battelle 2006; Table D.1-2). 
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wetland do not pose an unacceptable risk to human health or a risk to terrestrial 
ecological receptors above the risks computed for upstream environs (Greystone 
Mill).  Consequently, excavation and/or thin layer capping in the remaining terrestrial 
portions of the Oxbow is not warranted.   


Surface soil sampling data from the forested and emergent wetlands located at the 
confluence of Assapumpsett Brook and the Woonasquatucket River in Lyman Mill 
Pond (SS_G-31 and SS_G-32) also suggest that this area requires no remediation.  The 
sample collected from the forested wetland (SS_G-31) contained 48.7 pg/g dioxin 
TEQ, but only 2.44 pg/g was from 2,3,7,8-TCDD.  The emergent wetland sample 
(SS_G-32) contained 140 pg/g dioxin TEQ.  The average TEQ concentration for these 
samples is 94.35 pg/g, which if applied to the risk assessment paradigm used by 
Battelle in the Oxbow BERA, would result in risk to terrestrial ecological receptors 
that is lower than that posed upstream at Greystone Mill to the same receptors.  
Furthermore, these reported dioxin TEQ concentrations would not pose a significant 
human health risk to potential receptors accessing this land.  Based on this 
information, EPA should reconsider the excavation and/or thin layer capping 
remedial alternatives for this area.   


Surface soil samples collected from flood plain soils located in the southeastern 
portion of Lyman Mill pond adjacent to Earl and Jefferson Streets (SS_G-30 and SS_G-
33) had dioxin TEQ concentrations of 14.7 and 0.864 pg/g, respectively.  Based on 
these data, it appears that this area is not being impacted by contaminated flood 
waters.  In the FS, EPA is considering thin layer capping and excavation of these 
flood plain soils.  However, the September 2010 data suggest that remediation is not 
warranted at this location.   


Finally, data collected from flood plain soils east of the main stem of the 
Woonasquatucket River, behind the former Boys and Girls Club, suggests that 
remedial measures may be warranted for this area.  Samples collected from this area, 
SS_G-23, SS_G-26, and SS_G-29, contained dioxin TEQ concentrations of 1,010 pg/g, 
594 pg/g, and 5,150 pg/g, respectively.  Although the concentration at SS_G-29 is 
elevated, the contamination is restricted, at most, to the top foot of soil.  The 1-2 foot 
sample from SS_G-26 contained only 14.9 pg/g dioxin TEQ, which demonstrates that 
dioxin is primarily limited to the upper strata.  These data suggest that EPA’s 
attention to the floodplain soils in this area in the FS is appropriate.   
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Conclusion 


The September 2010 dioxin sampling data, though draft and non-validated, raises 
questions regarding the prior risk assessment results and the remedy selection 
process for the Oxbow Area forested wetland and other Lyman Mill flood plain soils 
currently targeted by EPA for remediation.  Though we understand that EPA intends 
to conduct additional risk assessments when the final validated data are available, 
the foregoing discussion illustrates the potentially significant impact of these new 
data on the process of assessing remedial alternatives for these areas.    


Moreover, Emhart is preparing to conduct Oxbow sediment sampling, which will 
provide data on areas that have not yet been characterized.  The data collected in the 
proposed sediment sampling field effort may provide further bases to re-evaluate the 
remedial alternatives for the Oxbow Area.  Given that the vast majority of the 
stakeholders who submitted letters to the National Remedy Review Board 
commented on the community importance of the Oxbow Area, it is essential that EPA 
ensure that the Oxbow Area flood plain soils and sediments are adequately 
characterized and the potential risks refined, before selecting any proposed remedies 
for this area.   


Should you have any questions on the draft data or our assessment of the data, please 
call me at (207) 874-9000 ext. 206. 


Sincerely, 


 
Patrick O. Gwinn 
Senior Managing Scientist’s  


Enclosures 


cc:  Eve Vaudo, Esq., USEPA 
Lou Maccarone, RIDEM 
Deirdre Dahlen, Battelle 
Jerome C. Muys, Jr., Esq. 
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David N. Scotti, LEA 
Jeffrey M. Karp, Esq. 
Laura Ford Brust, Esq. 
Russell E. Keenan, Integral Consulting, Inc. 
Jeffrey J. Loureiro, LEA 







Field Sample ID SS_H-01-SS1 SS_H-03-SS1 SS_H-06-SS1 SS_H-07-SS1 SS_H-10-SS1 SS_H-13-SS1 SS_H-16-SS1 SS_H-18-SS1 SS_H-18-SS1 SS_H-19-SS1 SS_H-22-SS1
Lab Sample ID SO-053 SO-054 SO-058 SO-059 SO-060 SO-061 SO-063 SO-064 SO-067 SO-065 SO-066
Sample Type Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil QA-Field Split Surface Soil Surface Soil
Sample Depth 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1'
Matrix Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil
Units pg/g pg/g pg/g pg/g pg/g pg/g pg/g pg/g pg/g pg/g pg/g
2,3,7,8-TCDD 3.69  0.717  1.96  1.92  1.25  7.9  1.89  3.62  5.39  2.2  1.67  
1,2,3,7,8-PeCDD 0.355  J 0.151  J 0.216  J 0.164  EMPC 0.227  J 0.173  EMPC 0.179  J 0.189  J 0.154  J 0.349  J 0.365  J
1,2,3,4,7,8-HxCDD 0.278  J 0.185  J 0.225  J 0.242  J 0.309  J 0.193  J 0.194  J 0.281  J 0.195  J 0.314  EMPC 0.209  
1,2,3,6,7,8-HxCDD 0.657  J 0.322  J 0.393  J 0.404  J 0.483  J 0.421  J 0.37  J 0.427  J 0.379  J 0.717  J 0.838  J
1,2,3,7,8,9-HxCDD 0.437  J 0.24  0.431  J 0.367  J 0.347  J 0.31  EMPC 0.286  J 0.36  J 0.309  J 0.683  J 0.265  
1,2,3,4,6,7,8-HpCDD 6.15  3.24  6.04  5.04  5.73  5.2  4.92  5.01  5.12  10  3.51  
OCDD 35.9  B 20.1  B 40.5  B 31.2  B 33.9  B 35.2  B 34.9  B 32.5  B 32.5  B 64.7  21  B


2,3,7,8-TCDF 2.08  0.973  1.46  1.15  1.53  1.46  0.836  0.405  J 0.388  J 1.5  0.755  
1,2,3,7,8-PeCDF 0.943  J 0.472  EMPC 0.597  J 0.494  J 0.667  J 0.58  J 0.476  J 0.422  J 0.396  J 0.964  J 0.387  J
2,3,4,7,8-PeCDF 1.85  J 0.75  J 0.906  J 0.738  J 1.1  J 0.816  J 0.727  J 0.734  J 0.602  J 1.85  J 0.549  J
1,2,3,4,7,8-HxCDF 4.59  0.613  J 0.825  J 0.666  J 1.02  J 0.777  J 0.743  J 0.671  J 0.602  J 1.8  J 0.626  J
1,2,3,6,7,8-HxCDF 1.23  J 0.432  J 0.627  J 0.476  J 0.748  J 0.505  J 0.611  J 0.501  J 0.413  J 1.24  J 0.445  J
1,2,3,7,8,9-HxCDF 0.118  J 0.173  0.0389  EMPC 0.13  0.0535  EMPC 0.124  0.0653  J 0.156  0.121  0.111  EMPC 0.207  
2,3,4,6,7,8-HxCDF 1.21  J 0.573  J 0.754  J 0.58  J 0.975  J 0.644  J 0.792  J 0.632  J 0.568  J 2.04  J 0.636  J
1,2,3,4,6,7,8-HpCDF 12.9  2.49  3.63  2.85  3.76  3.14  5.53  2.7  2.51  8.9  43.1  
1,2,3,4,7,8,9-HpCDF 0.545  J 0.127  EMPC 0.222  J 0.159  EMPC 0.321  J 0.152  EMPC 0.249  J 0.229  J 0.148  J 0.395  EMPC 0.291  J
OCDF 15.5  2.54  J 3.97  J 3.1  J 4.07  J 3.39  J 5.05  2.99  J 2.63  J 7.63  24.9  


Total TCDD 11.9  3.92  6.55  5.52  6.32  11.7  3.31  7.48  9.34  5.76  3.1  
Total PeCDD 8.99  3.58  4.74  3.52  5.82  4.22  2.05  4.35  4.08  4.9  4.9  
Total HxCDD 9.4  3.99  6.36  5.21  6.85  5.07  4.58  4.71  4.63  9.75  25  
Total HpCDD 14.1  B 7.47  B 14.1  B 10.8  B 12.4  B 10.9  B 11.7  B 9.08  B 9.46  B 22.6  B 7.62  B
Total TCDF 25.9  10.9  15.5  13.3  18.7  14.3  11.6  12.3  11.9  18.2  8  
Total PeCDF 24.9  10.5  14.4  10.3  16.3  13.5  13.2  11.7  10.9  29  8.99  
Total HxCDF 17.8  5.74  8.56  5.98  9.76  7.48  8.55  6.02  5.66  20.6  15  
Total HpCDF 15.9  3.34  5.55  4.12  5.66  4.71  8.3  3.8  2.65  13.1  71.8  


Total TEQ 5.9 1.47 3.05 2.63 2.48 8.66 2.81 4.46 6.11 4.14 3.02


Table 1.  DRAFT, Non-Validated Dioxin/Furan Results - Human Health Samples Collected From the Lyman Mill Reach Sediment and Floodplain Soil
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Field Sample ID SS_G-01-SS1 SS_G-01-SS1 SS_G-02-SS1 SS_G-03-SS1 SS_G-04-SS1 SS_G-05-SS1 SS_G-05-CR1A SS_G-06-SS1 SS_G-07-SS1 SS_G-08-SS1 SS_G-09-SS1 SS_G-14-SS1 SS_G-15-SS1 SS_G-18-SS1 SS_G-23-SS1 SS_G-26-SS1 SS_G-26-CR1A SS_G-29-SS1 SS_G-30-SS1 SS_G-31-SS1 SS_G-32-SS1 SS_G-33-SS1
Lab Sample ID SO-001 SO-002 SO-003 SO-004 SO-005 SO-006 SO-007 SO-010 SO-014 SO-015 SO-016 SO-023 SO-024 SO-031 SO-039 SO-042 SO-043 SO-048 SO-049 SO-050 SO-051 SO-052
Sample Type Surface Soil QA-Field Split Surface Soil Surface Soil Surface Soil Surface Soil Core Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Core Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil
Sample Depth 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 1-2' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 1-2' 0-1' 0-1' 0-1' 0-1' 0-1'
Matrix Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil
Units pg/g pg/g pg/g pg/g pg/g pg/g pg/g pg/g pg/g pg/g pg/g pg/g pg/g pg/g pg/g pg/g pg/g pg/g pg/g pg/g pg/g pg/g
2,3,7,8-TCDD 11500  E 2080  3.12  233  491  44.6  10.3  7.95  2060  585  E 2270  390  392  1190  1000  590  E 14.9  5130  1.21  2.44  132  0.292  EMPC
1,2,3,7,8-PeCDD 3.66  J 1.47  EMPC 1.07  J 0.641  J 6.07  J 0.195  EMPC 0.101  EMPC 0.322  J 3.35  J 1.35  J 3.95  J 1.15  J 1.13  J 2.34  EMPC 4.55  J 0.928  J 0.134  5.77  J 2  J 6.3  3.71  0.166  EMPC
1,2,3,4,7,8-HxCDD 3.88  5.85  2.03  J 0.477  J 11.1  J 0.265  0.238  0.381  J 4.04  1.7  J 5.05  1.69  J 1.58  J 5.5  4.18  EMPC 1.4  J 0.178  5.48  EMPC 1.87  EMPC 8.83  3.93  0.375  J
1,2,3,6,7,8-HxCDD 3.96  5.93  4.57  0.948  J 23.8  J 0.542  J 0.24  0.97  J 4.2  4.52  8.25  J 2.84  3.3  9.14  J 9.89  EMPC 3.34  0.189  15.1  J 4.92  28.7  7.5  J 0.899  J
1,2,3,7,8,9-HxCDD 4.79  7.27  4.13  0.82  EMPC 18.2  J 0.417  J 0.288  1.13  J 5.13  3.31  6.4  2.52  2.36  J 7.19  5.99  J 2.26  J 0.232  6.97  3.77  17.2  5.78  J 0.621  J
1,2,3,4,6,7,8-HpCDD 104  74.8  113  15.9  555  8.34  3.39  8.36  118  91.2  223  58  77.2  183  276  82.6  2.33  J 371  66.7  592  142  19.6  
OCDD 750  543  739  107  B 3700  59.1  23.1  48.9  B 933  733  B 1730  401  559  1310  2250  644  B 18.5  2770  441  4230  E 1050  138  


2,3,7,8-TCDF 3.12  J 2.59  1.96  2.41  5.7  J 0.922  0.426  J 1.15  12.5  4.7  14.1  2.92  2.98  10  J 3.91  EMPC 1.52  0.0913  8.52  J 5.88  12.7  3.51  J 0.284  EMPC
1,2,3,7,8-PeCDF 1.5  EMPC 2.29  1.05  J 1.06  J 4.14  J 0.413  J 0.151  EMPC 0.605  J 4.98  J 2.44  J 6.36  J 2.82  1.88  J 4.36  EMPC 3.35  J 0.809  J 0.079  J 4.04  J 5.85  17.3  3.74  J 0.285  J
2,3,4,7,8-PeCDF 2.16  EMPC 1.47  EMPC 1.54  J 1.63  J 5.03  J 0.557  J 0.185  EMPC 0.757  J 6.41  J 4  8.83  J 4.11  2.73  11.3  J 5.01  J 1.52  J 0.0646  EMPC 6.92  J 12.4  38.6  4.72  J 0.478  J
1,2,3,4,7,8-HxCDF 3.9  J 3.17  J 2.11  J 1.51  J 9.7  J,B 0.662  J 0.272  J 0.971  J 6.92  EMPC 3.95  11.5  J 4.35  3.56  9.53  J,B 6.32  EMPC 2.14  J 0.132  J 10.8  J,B 13.3  41.3  8.8  J,B 0.546  J
1,2,3,6,7,8-HxCDF 3.65  J 2.63  J 1.87  J 1.15  J 11  J 0.514  J 0.182  J 0.751  J 5.69  J 3.72  7.82  J 3.28  3.03  8.64  J 6.57  EMPC 2.17  J 0.107  J 9.08  J 11.7  30.4  7.44  J 0.516  J
1,2,3,7,8,9-HxCDF 3.38  3.23  0.139  J 0.131  J 4.49  0.248  0.148  0.113  J 3.07  0.38  J 3.68  0.179  EMPC 0.107  J 5.52  5.02  0.172  EMPC 0.129  3.71  3.53  8.6  4.23  0.0642  J
2,3,4,6,7,8-HxCDF 4.57  J 3.06  J 2.43  J 1.34  J 12.4  J 0.608  J 0.202  EMPC 0.889  J 6.4  J 3.92  10.3  J 3.87  3.26  9.47  J 9.32  J 2.57  0.13  EMPC 13  J 16.8  31.4  8.84  J 0.774  J
1,2,3,4,6,7,8-HpCDF 30.7  J 26.6  J 29.1  7.59  150  4.05  1.54  J 3.76  43.5  J 37.8  66.5  22.8  25.1  78.2  89.7  25.7  0.914  J 105  74.3  241  60.1  8.73  
1,2,3,4,7,8,9-HpCDF 3.2  3.26  1.6  J 0.405  J 8.74  J 0.244  J 0.158  0.251  J 3.8  1.74  J 4.05  J 1.11  J 1.24  J 4.68  5.42  J 1.5  J 0.128  7.52  J 4.31  17.3  4.32  J 0.358  J
OCDF 43.2  J 30.9  J 48.3  8.92  274  4.34  J 1.72  J 4.13  J 60.5  J 54.9  B 91.2  J 27.1  37.7  112  J 152  43.5  B 1.51  J 172  38.5  576  98.3  J 14.6  


Total TCDD 11600  2140  8.34  249  512  47.9  11.7  10  2130  621  2370  422  421  1240  1030  608  15.3  5260  17.3  76.9  145  0.76  
Total PeCDD 18.5  5.12  12.1  12.4  26.8  2.34  0.932  5.65  30.7  23.5  56.7  29.8  21.1  20.2  17.8  11.4  0.4397  EMPC 60.4  27.5  139  21.6  1.26  
Total HxCDD 50.3  36.5  40.9  16.2  170  5.43  2.18  10.8  49.8  41.9  79.1  40.6  34.9  77.4  67.5  28.7  0.815  161  51.3  282  59.9  7.13  
Total HpCDD 201  146  201  B 30.4  B 979  16.3  B 6.64  B 16.8  B 232  207  B 430  112  B 148  B 370  579  209  B 6.09  B 705  139  B 1070  B 272  40.5  B
Total TCDF 79.1  51.4  19.6  36.6  68.4  12.6  4.31  11.2  136  72.7  197  65.3  47  104  50.3  28.9  0.13  142  135  262  60.9  6  
Total PeCDF 120  86.2  29.5  29  100  10.3  3.35  13.4  150  87.6  235  81.6  59.2  147  140  51.7  1.47  250  201  443  96.1  11.8  
Total HxCDF 124  88.6  39.7  19.6  194  B 7.66  2.66  9.5  108  71.7  173  53.5  54.9  146  B 152  B 52.9  1.54  248  B 163  436  107  B 11.3  
Total HpCDF 59.5  51.7  60  12.1  315  6.59  2.4  5.97  77.6  76  124  38.2  47.9  145  192  58.8  1.61  228  115  614  121  17.5  


Total TEQ 11500 2080 8.28 235 516 45.3 10.4 9.29 2070 592 2290 396 397 1200 1010 594 15 5150 14.7 48.7 140 0.864


Table 2.  DRAFT, Non-Validated Dioxin/Furan Results - General Area Samples Collected From the Lyman Mill Reach Sediment and Floodplain Soil
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Figure 1.
September 2010 Soil Sampling Locations
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United States Department of the Interior


FISH AND WILDLIFE SERVICE


New England Field Office
70 Commercial Street, Suite 300


Concord, NH 03301-5087
http://www.fws.govinewengland July 26, 2010


Anna Krasko
Remedial Project Manager
U.S. EPA Region I
5 Post Office Square
Suite 100 (OSRR 07-3)
Boston, MA 02109-3912


Dear Ms. Krasko:


Thank you for the opportunity to review the Interim Final Feasibility Study, Centredale Manor
Restoration Project Superfund Site, North Providence, Rhode Island, as prepared by Battelle
Memorial Institute, April 2010, and provide comments to USEPA Region 1 as part of the EPA
National Remedy Review Board process.


The Feasibility Study (FS) represents a substantial amount of data collection and synthesis. It
presents a variety of options for remediation of contamination in section-specific areas of the site
associated with historic releases of dioxins, polychlorinated biphenyls (PCBs) and other
contaminants of concern (COC). The following are brief comments on our preferred remedial
options for section-specific areas of the site:


Preferred Remedial Option for the Source Area: Alternative 4E: Conduct focused surface soil
removal based on conservative dioxin and PCB clean-up goals and upgrade the current soil cap to a
standard RCRA cap. This will provide the highest level of human health and ecological
protection from contaminated surface soils and minimize potential groundwater and surface water
risks to the adjacent Woonasquatucket River. However, we would prefer that Cap Area 1, as
depicted in Figure 5-29, be minimized to the greatest extent possible in order to avoid filling of
floodplain wetlands. Mitigation for permanent loss of wetland habitat should be conducted
following U.S. Army Corps of Engineers (ACOE) guidelines. Off-site disposal of contaminated
soils is preferred rather than impacting additional floodplain habitat for the incorporation of a
Confined Disposal Facility (CDF).


Preferred Remedial Option for Allendale and Lyman Mill Impoundments: Alternative 7A:
Conduct full excavation of sediments based on conservative clean-up goals for dioxin and PCBs.
Full excavation will remove the bulk of contaminated sediments and provide the highest level of
human health and ecological protection from the elevated levels of dioxin and PCB contamination
in the impoundments. Dewatering of the impoundments would be the most effective method for
removal of contamination, attaining clean-up goals, and minimizing downstream transport of
contamination. We recommend in-situ capping of sediments at depth if cleanup goals cannot be
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attained after significant sediment removal has been conducted. Cap material should contain total
organic carbon and sediment grain size similar to native sediments to promote recolonization of the
benthic macroinvertebrate community and submerged aquatic vegetation. In areas where clean-up
goals can be attained, we recommend minimal capping or placement of backfill material in order to
increase average impoundment depth and enhance fish habitat.


Stabilization of shorelines and restoration of embankments should he done utilizing bioengineering
materials to the greatest extent possible. We recommend avoiding the use of bank or bottom
armoring except in erosion prone areas where bioengineering design will not meet ACOE stability
specifications. Restoration of woody and herbaceous wetland or terrestrial vegetation and
invasive species control should be detailed in a Restoration and Monitoring Plan. We recommend
that restoration and monitoring standards parallel those used at the EPA Region 1 GE/Housatonic
River Site, Pittsfield, Massachusetts.


Dam/impoundment removal and river restoration would he preferred over impoundment retention
if all contamination could be removed from the impoundment basins and floodplain. Natural
Resource Trustees (FWS, NOAA), state, and non-governmental organization efforts downstream to
restore fish passage along the entire length of the Woonasquatucket River would be complemented
by this approach.


Excavated sediments should be disposed of in an upland CDF and not be retained in nearshore
CDFs. Nearshore CDFs will encroach on wetland or open water habitat and may be subject to
long-term erosion or catastrophic events resulting in remedy failure. As depicted in Figure 5-6,
Potential On-Site CDF Areas, we believe that the most preferred location for contaminated
sediment disposal would be off of Burr Ave, which is currently an operating concrete plant. A
2009 site visit to this location, with EPA and state officials, documented that this site has high
potential for accommodating excavated soils and sediments from the site. Use of this area would
prevent potential impacts to quality or developing wildlife habitat that is uncommon in this area of
the watershed and featured in the other potential upland CDF areas.


Benthic macro/microfauna and fish are expected to re-colonize the remediated impoundments over
a period of several years from upstream and adjacent habitat contributions. These biotic
assemblages should be monitored for abundance, diversity, and contaminant levels as the
impoundments mature post-remedy.


Preferred Remedial Option for Allendale Floodplain Soils: Alternative 5A: Conduct full
excavation of floodplain soils based on conservative clean-up goals for dioxin and PCBs. Dispose
of contaminated soils in the same upland CDF used for impoundment sediments, as discussed
above. Restore remediated floodplain areas to riparian forested/scrub-shrub habitat, especially
immediately downstream of the Source Area. Retain excavation grades, if remedial goals are
attained, to promote wetland-emergent vegetation establishment. Include restoration of riparian
and terrestrial habitats in a Restoration and Monitoring Plan, as described above.


Preferred Remedial Option for Lyman Mill Stream Reach and Floodplain Soils: Conduct full
excavation of all instream and herbaceous emergent marsh areas in excess of conservative dioxin
and PCB clean-up goals. Dispose of contaminated sediments in the same upland CDF, as
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described above. Restore instream and emergent habitat areas with innovative habitat features to
promote biotic diversity and recolonization. Include these areas in a Restoration and Monitoring
Plan, as described above.


Preferred Remedial Option for the Oxbow Area: Proposed remedies for the Oxbow Area
involve substantial impacts to uncommon riparian habitat for this area of the watershed, as
characterized by ACOE. Ecological risks modeled for migratory birds using the Oxbow Area
show a relatively low risk from dioxin and PCBs based on lowest observed adverse effect levels.
We are concerned that large areas of functional habitat may be impacted for minimal ecological
risk reduction. Currently, there are two remedial alternatives, one that proposes targeted
removal and enhanced natural recovery (Alternative 3), and a second that proposes partial
removal and enhanced natural recovery (Alternative 5). Both alternatives impact the same basic
footprint of the Oxbow Area, but Alternative 3 proposes to use a Thin Layer Cap (TLC) in greater
portions of the Oxbow, while Alternative 5 uses more excavation in combination with TLC. We
recommend that all areas in the Oxbow slated for removal or TLC be better delineated for dioxin
and PCB concentrations, as part of a Pre-Design Study, so that remedial impacts can be
minimized to the greatest extent possible. This is also pertinent for forested and scrub-shrub
areas along Lyman Mill reservoir where remedial action is proposed. We recommend that
proposed remedial actions be reconsidered for sensitive habitat areas where they will result in
minimal ecological risk reduction. Furthermore, we are not confident that TLC in forested and
scrub-shrub habitats can be effectively conducted without serious impacts to the habitat. TLC as
proposed will minimally sequester surface soil contamination, has questionable stability during
flood events, may degrade existing habitat function for an unknown period of time, and may
require substantial habitat removal for application. We consider TLC to be of minimal benefit
ecologically, and support targeted excavation of floodplain soils, based on significant ecological
risk reduction, unless EPA can demonstrate significant ecological benefits in using TLC and a
demonstrated track record of successfully using TLC in similar habitat conditions.


Expeditious restoration of riparian habitat post-remedy will be very important in order to restore
functions and values to the Oxbow and related areas in the Lyman Mill Reach as soon as possible.
We recommend high organic soils for post-excavation replacement, generous stocking densities
of well-developed, site-specific species for forested and scrub-shrub areas, along with aggressive
invasive species control and monitoring efforts. These efforts should also be detailed in a
Restoration and Monitoring Plan, as described above.


Wetlands that are impacted or lost due to remediation excavation, capping, filling, or disposal
activities require mitigation that should be conducted according to ACOE guidance. TLC, if
implemented, may lead to reduction of habitat quality which should be monitored over the
long-term post-remedy, in conjunction with habitat restoration areas.
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We look forward to the recommendations of EPA's National Remedy Review Board and further
discussions with EPA Region I regarding the rernediation and restoration of the Centredale Manor
site, the Woonasquatucket River, and its floodplain. For further comments or questions, please
contact Kenneth Munney of this office at 603-223-2541, extension 19, or
kenneth munney@fws.gov.


Sincerely yours,


Thom-as R. Chapman
Supervisor


,-t-F New England Field Office
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United Slates Office of Directive 9234.244FS 
Environmental Protect/on Solid Waste and 030ber 1989 
Agency Emergenq Response 


Compliance with Other Laws Manual“ 4%EPACERCLA 


RCRA ARARs: 
Focus on Closure Requirements 


The Superfund Amendments and Reauthorization Aet of 1986 (SARA) adopts and expands a provision in the 
1985 National Contingency Plan (NCP) that remedial actions musl at least attain applicable or relevant and 
appropriate rcquiremen!s (ARARs). Section 121(d) of CERCM as amended by SAIL+ requires attainment of 
Federal ARARs and of State ARARs in State environmental or facility siting laws when the State requirements 
are promulgamd, more stringent than Federal laws, and identifkd by the State in a timely manner. 


To implement the ARARs provision, EPA has developed guidance, CERCLA Compliance with Other Laws 
Manual: Parts 1 and 11 (OSWER Directives 9234.1-01 and 9234.1-Q respectively). EPA is preparing a series of 
short Fact Sheers (OSWER Directive 9234.2 serkx) that summanzc the guklanw documents ‘Tk pakeular Fact 
Sheet addresses mmplianee with Subtitle C of the Rrxounx Consem_ation and Recovery Act (RCRA), as amended 
by the Hazxdous and Solid Waste Amendments of 1984 (HSWA), with a focus on the RCRA Subtitle C closure 
requirements. This Fact Sheet is based on policies in the proposed December 21, 1988 revisions to the NCP. The 
final NCP may adopt policies different from those w’ered here and, when promulgated, should be eonsiderd the 
authoritative source. 


I. AN OVERVIEW OF RCRA SUBTITLE C ARARS 


The provisions of Subtitle C of RCRA mandate 
“cradle-to-grave” management of hazardous wasfe, and 


regulate three t,ype.s of haz-wdous waste handlers: (1) 
generators; (2) transporters; and (3) owners and 


operators of trc31ment, storage, or disposal facilities 
(TSDFS). Although there are RCRA requirements for 
generators and transporters of hazardous waste, the 
most extensive RCRA requirements are those for the 
design, operation, and closure of hazardous waste 
TSDFS (40 CFR Part 264). Highlight 1 shows the 
types of hanrdous waste management units regulated 
under Subtille C. 


RCRA Subtih, C requirements for T3DFs will 
frequently be ARARs for CERCLA actions, because 
RCRA regulates the same or similar wastes as those 
found at many CERCLA sites, covers many of the 
same activi[ic-s, and addresses releases and threatened 
rciease.s similar to those found at CERCLJI siw.s. 
When RCRA reqhircments are MU&s, only the 
substantive rcquircrncnu of RCRA must be met if a 
CERCLA action LSto be conducted on site. On-silt 


actions do not require RCRA permits, nor is 


~mpliancc w~th adminis[m!ive requirements necessary 


for on-site actions. CERCLA actions to be cmnductcd 
off site, however, must comply with both substantive 
and administrative RCRA requirements (see Highlight 
2 on the next page). 


Highlight 1: KEY SECTIONS OF RCRA 
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Highlight 2: SUBSTANTIVE ANI) 
ADMINISTRATIVE REQUIREMENTS 


Substantive Requirements are those

requirements that pertain directly to actions

or conditions in the environment. Examples

include performance standards for

incinerators (40 CFR 264.343), treatment

standards for land disposal of restricted wasm

(40 CFR 268), and concentration limits, such

as MCIJ.



Administrative Requirements are those

mechanisms Iha[ facilitate the im~lementation

of the substantive requirements of a statute

or regulation. Examples include the

requirements for preparing a axttingency

plan, submitting a petition to delist a listed

hazardous waste, recxxdkeeping. and

clsnsultatiorrs.



A WHEN RCRA IS APPLICABLE 


RCRA Subtitle C requirements for the treatment, 
storage, and disposal of hazardous waste are applicable 
for a Superfund remedial action if the following 
conditions are met: 


. The waste is a RCRA hazardous waste, and either: 


�	 The waste was initially treated, stored, or disposed 
of after the effective date of the parlicukir RCRA 
rcquiremen[, ~ 


�	 The activily at the CERCLA site constitutes 
tr~tmenq storage, or disposal, as defined by 


RCRA-


1.	 When a CERCLA Waste is a RCRA Ihmardous 
Waste 


In order for RCRA requirements to be applicable, 
a Superfund waste must be determined to be a listed 
or characteristic hazirdous waste under RCRA (see 
Highlights 3n and 3b for the definition of RCIIA 
hazardous waste). A waste that is hazardous btnuse 
it once exhibimd a characteristic (or media containing 
a charac(erislic waste) will not be subject to Subtitle 
C regulation if it no longer exhibits the characteristic. 
A listed waste may be delisted if it can be shown that 
[he specific waste is not hwzirdous based on the 
s[andards in 40 CFR 264.22. If such a wti~c will be 
shipped off sile, i~ must be delis[ed through a 


rulemaking process. However, lo delist a RCRA 
hazardous waste that will remain on site at a 
Superfund site, only the substantive requirements for 
delisting must be met (see “ARARs Q’s and A’s,m 


OSWER Directive 9234.2 -OIFS, May 1989). 


Highlight 3a: CHARACTERISTIC RCRA 
HAZARDOUS WASTES 


(Subpart C of 40 CFR Part 261) 


�	 Ignitability - i.e., a waste vath a flash pmnt 
lower than 140 F; 


�	 Corrosivity - i.e., a waste with a pH less 
than or equal to 2.0 or greater than or equal 
to 12.5, or capable of corroding steel at a 
rate of more than 0.25 inches per year; 


�	 Reactivity - I.e., a waste that is explosive, 
reacts violently with water, or generates tome 
gases when exposed to water or Iiqu]ds that 
are moderately acldlc or alkaline; and 


. Extraction Procedure (Ef’) Toxicity* - i.e.. 
a waste for which ihe EP test extract 
contains a conczntrat]on of a specifted 
contam]nan[ above Its regulatory thresnold. 


“A final rulcmakln! ISunderway that w-IIIrcpbcc the EP [es! 
wrlh [he ToxicIry Charac[cnslic Lcachlng Prrxcdurc (T71P). 
Promulgation is cxpcc[ed in 1990. 


Highlight 3b: L[STED RCRA 
HAZARDOUS WASTES 


(Subpan f) of 40 CFR Part 261) 


�	 F Waste Codes (Part 261.31) - wmstas from 
non-specific sources (e. g., F_tXll - F7305 spent 
solvent-s), 


�	 K Waste Codes (Part 26 1.32) - wfites from 
specItic sources (e. g., K(X31wastewa[er 
trcatmen[ sludge from wood preserving 


PrrXe&ses), 


�	 P Waste Codes (Part 261.33(e)) - acutely 
hazardous comrnerclrsl chemical products;- and 


�	 U Waste Codes (Part 261 W(f)) - mxIc 


eommercral chemical products


ln addition, any solid wwte ~~g~~m [he treatment, 
s[orage, ordlsposal of a ILstcd uaste, and any - of solid 
w-aste and l!s!ed w-rote IS a RCRA hazardous VAMIC 
(regardless of the concentrat],)n of hazarcf[ms cons[ituentsor 
the percentage of Ilstcd w~stes In such a mr.mure). 


‘N(lll; “IIIc worr! “product” refers IO J c,)mmcrclally urc or 
lcchnlc31 grade of !he chcln]c.31 A ma IcIIt+l cbcs noI qua 1’!fy as a 
prwlucl $lrrrply hecauw I( 1s a pr(wcm wlslc 


-r
-L-
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Any environmental media (i.e., soil or ground 
water) tmntaminawd with a listed waste is not a 
hazardotd waste, but must be managed as such until 
il no longer mntains the listed waste, generally when 


L	 constituents from the listed waste are at health-based 
levels. Delisting is not required. 


To determine whether a waste is a listed waste 
under RCFQ it is often necessary to know the source 
of that waste. For any Superfund site, if an 
affirmative determination cannot be made that the 
eontarnination is a RCRA ha.mrdous waste, RCILA 
requirements will not be applimble. A determination 
of whether a waste is a characteristic waste can be 
based on testing the waste. Alternatively, best 
professional judgment (based on knowledge of the 
waste and its constituents) can be used to determine 
whether testing is nmsary. 


2.	 When the Date of Initial Disposal Triggers 
RCRA Applicability 


A RCRA requirement will be applicable if the 
haztrdous waste was trea@ stored, or disposed of 
after the effective date of the pafiicular requirement. 
The RCR4 Subtitle C regulations that established the 
hazardous waste management system first became 
effective on November 19, 19S0. RCRA regulations 
will not be applicable to wastes disposed of before 


- that date, unless the CERCL..A action itself constitutes 
treatment, storage, or disposal (see below). Additional 
standards have been issued since 1980; therefore, 
applicable requirements may vary somewhat, depending 
on the spczific date on which the waste was dispostxi. 


3.	 When Superfund Activities Trigger RCRA 
Applicability 


RCRA requirements for hazardous wast~ will 
also be applicable if the raponse activity at the 
Superfund site constitutes treatment, storage, or 
disposal, as defined under RCRA- Disposal of 
haztrdous waste, in particular, triggers a number of 
significant requirements, including closure 
requirements (see Part II of this Fact Sheet) and land 
disposal restrictions, which require treatment of wastes 
prior to land disposal. (See Guides on Superfund 
~mpliance with bnd Disposal R=trictions, OSWER 
Dirtxtiw 9347.3-01 FS through 9237.3-M%, for a 
detailed desm”ption of these requirements.) 


Because remedial amions frequently involve 
grading, excavating, drtdging, or other masures that 
disturb contaminated material, activities at Superfund 


—	 sit= may constitute disposal, or placement, of 
hazardous waste (see Highlight 4). 


Highlight 4: A~IONS 
CONSTITUTING DISPOSAL 


DISPOSAL OCCURS WHEN 


omuwu~ 


Wastes from different AOCS are ccmsolidated into 
one unit. 


TREATMENT 


~ 
AOCIV* Dafm Aoemdl 


Wastes are rcmovai from the AOC, treated in a 
separate unit (even if physically within the same AOC). 


and redepited into the same or fiothcr AOC. 


DISPOSAL DOES NOT OCCUR WHEN: 


COM60UOATE 


aouflclz— 


1 
t— ~ -’ 
I # 


Wastes me cmsolidatcxd within the same AOC or unit. 


~-I 
Tm@ h-6Au 


Wast~ are treated in situ. 


..:::.::..,7.:,,::::,:+,.,: . .. 


AOC/lJti 


Wastes are capped or left in place 
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EPA has determinti that disposal occurs wherr 
wastex are placed in a land-based unit. However, 
movement within a unit does not constitute disposal 
or placement, and, at CERCLA sites, an area of 
mntamination (AOC) can be considered 10 be 
comparable to a uni[. Therefore, movement within an 
AOC does not constitute placement. 


B.	 WHEN RCRA IS RELEVANT AND 
APPROPRIATE 


RCRA requirements that are not applicable may, 
nonetheless, be relevant and appropriate, based on 
site-specific circumstances. For example, if the source 
or prior use of a CERCLA waste is not identifiable, 
but the waste is similar in Composition to a known, 
listed RCRA waste, the RCRA requirements may be 
potentially relevant and appropriate, depending on 
other circumstances at the si[e. 


However, the similarity of the waste at the 
CERCLA site to RCRA waste is not the only, nor 
neoxarily the most important, consideration in the 
determination. An in-depth, constituent-by-constituent 
analysis is generally neither necessary nor useful, since 
most RCRA requirements are the same for a given 
activity or unit, regardless of the specific composition 
of the hazardous waste. 


The determination of relevance and 
appropriateness of RCRA requirements is based on 
the circumstances of the release, including the 
hazardous properties of the waste, its composition and 
matrix, the characteristics of the site, the nature of the 
rel~se or threatened release from the si[c, and the 
nature and purpose of the requirement itself. Some 
requirements may be rele~rant and appropriate for 
certain areas of the site, but not for other areas. In 


addition, some RCRA nquiremen~ may be relevant 
and appropriate al a site, while o(.hem are not, even 
for the same waste. For example, minimun 
technology requirements may be ~nsider~ relevant _ 


and appropriate for one area receiving waste because 
of the high potential for migration of ~ntaminants in 
hazardous levels to ground water, but not for another 
area that contains relatively immobile waste. Land 
disposal restrictions may be determind not to be 
relevant and appropriate for either area because the 
treatment technology required by the requirement is 
not appropriate, given the matrix of tie waste. ~ 
those requirements that are determined to be both 
relevant and app ropriate must be attained. 


C. STATE AUTHORIZATION UNDER RCRA 


A State may be authorized to administer the 
RCRA hazardous waste program in lieu of the 
Federal program provided that the State has 
equivalent authority. Authorization is granted 
separately for the basic RCRA Subtitle C program, 
which includes permitting and closure of TYSDFS;for 
regulations promulgated put-want to HSW~ such as 
land disposal restrictions; and for other programs, 
such as delisting of hazardous wastes. If a site is 
located in a State with an authorized RCRA program, 
the State’s promulgated RCRA requirements wil’ 
replam the equivalent Federal requirements as 
potential ARARs. 


An authorized State program may also be more 
stringent than the Federal program. For example, a 
State may have more stringent test methods for 
characteristic wastes., or may list more wastes as 
hazardous than the Federal program does. Therefore, 
it is important to determine whether laws in an 
authorized State go beyond the Federal regulations. 
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Il. FOCUS ON RCRA CLOSURE REQUIREMENTS 


L



For =ch type of unit regulated under RCIL% 
Subtitle C regulations contain closure standards that 
must be met when a unit is closed. For treatment 
and storage units, the standards require that all 
hazardous waste and hazardous waste residues be 
removed when the unit is closed. In addition to the 
option of closure by removal, called “clean closure,” 
units such as landfills, surface impoundments, and 
waste piles may be C1OSLXIas disposal or landfill units 
with was~$ in place, referrtxl to as “landfill closure.” 
Frequently, the closure requirements for such land-
based units will be either applicable or relewmt and 
appropriate at Superfund sites. 


A.	 WHEN CLOSURE REQUIREMENTS ARE 
APPLICABLE 


The basic prerequisites for applicability of closure 
rtxpirements are: (1) the waste must be a hazardous 
waste; and (2) the unit (or AOC) must have received 
waste after the RCRA requirements became effeclhw, 
either because of the original date of disposal or 
beause the CERCLA action constitutes disposal 
(described in Parl 1 of this Fact Shecl). When RCRA 


L	 closure r~uifements are applicable, Ihe rem.rlations 
allow only two rvpe-s of closure: {1) clean closure: 
and (2) disposal or landfill closure. 


Iiighlight 5 provides a description of each type 
of closure. Clean closure standards assume there will 
be unrestricted use of the site and require no 
maintenance after the closure has been completed, and 
are often referred 10 as (hc “ea:able solid, drinkable 
leachate” standards. In cmtrast, disposal or landfill 
closure standards require post-closure care and 
maintenance of the unit for at least 30 years after 
closure. EPA has prepared several guidance on 
closure and final cmvers (e.g., the draft RCRA 
Guidance Manual for Subpart G, Closure and Post-
Closure Standards, EPA-53O-SW-78-O1O, and the 
technical guidance document, Final Covers on 
Hazardous Was(e Landfills and Surface 
ImDoundmenls, EPA 530-SW-89-047, July 1989). 
These guidance documents are not AIWIls, but are to 
be considered (TBC) for CERCLA actions and may 
assist in complying with these regulations. Of cmurse, 
the performanm standards in the regulation may be 
altaintx! in wap other than that described in guidance, 
depending on the specific circumstances of the site. 


Highlight 5: REQUIREMENTS FOR CLEAN 
AND LANDFILL CLOSURE 


Clean Closure: All waste residues and

mntaminated containment sys[em components

(e.g., liners), contaminated subsoils, and

structures and equipment contaminated with

waste and Ieachate must be removed and

managcxt as hazardous waste or

decontaminated before the site management is

completed, “edible soil, drinkable leachate” (see

40 CFR 264.111, 264.22$(a)].



Ixmdfill Closure: The unit must be capped

with a final cover designed and czmstructed to:



provide long-term minimization of 
migration of liquids; 


function with minimum maintenance; 


promote drainage and minimize erosion; 


accommodate settling and subsidence; and 


have a permeability less than or equal to 
any bottom liner system or natural 
subsoils present. 


Post-closure care include-s maintenance of the 
final cover; operation of a Ieachate and 
removal system; and maintenance of a ground-
water monitoring system [see 40 CFR 264.117, 
264.228@)]. 


B.	 WHEN CLOSURE REQUIREMENTS ARE 
RELIiWANT AND. APPROPRIATE 


If they are not applicable, RCR4 closure 
requirements may be relevant and appropriate. 
However, there is more flexibility in designing closures 
bause a hybrid closure is possible. Hybrid closure 
oax-s when only certain requirements in the closure 
standards are relevant and appropriate. Depending on 
the site circumstances and the remedy selected, either 
clean closure, landfill closure, or a combination of 
both may be used. 


-
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The proposed revisions to the NCP discuss the 
amcept of hybrid closure (53 ~ 51446). The NCP 
illustrated the following possible hybrid closure 
approaches: (1) hybrid-clean closure; and (2) hybrid-
landfill closure, which combines elements of clean 
closure and closure with waste in place, as described 
in Higtdfght 6. 


Hl@dight 6: HYBRID-CLEAN AND 
HYBRID-LANDFILL CLOSURES 


Hybrid-Clean Closure: Used when leachate 
will not impact the ground water (even though 
residual contamination and leachate are above 
health-based levels) and contamination does 
not pose a direct contact threat. 


- No covers or long-term management are 
rquired; 


- Fate and transport modeling and model 
verification are used to ensure that 
ground water is usable; and 


- A property dezd notice is used to indicate 
the presenu of hazardous substances. 


Hvbrid-Landfill Closure: Used when residual 
contamination posu a direct contact threat, 
but does not pose a ground-water threat. 


Covers, which may be permeable, are used 
to address the direct mntact threat; 


Limited long-term management includes 
site and cover maintenanu and minimal 
ground-water monitoring; 


Institutional controls (e.g., land-use 
restrictions or deed notices) are used as 
nfxessary. 


The two hybrid closure alternatives are uxtstructs of 
applicable laws but arc not themselves promulgated 
at this time. These alternatives are possible when 
RCW requirements are relevant and auuro~riate, but — 
are not available when closure rauirements are 
applicable. 


AIWERWORD: MINIMUM TECHNOLOGY 
REQUIREMENTS 


While every unit to which RCFU applies must be 
closed in accordance with RCRA closure requirements 
(as discussed in Part II of this Fact Sheet), the 
minimum technology requirements (Ml’”R) apply only 
to a subset of these regulated units. The MTR 
require installation of double liners and a kachate 
collection system, in addition to compliance with other 
design standards. 


The MTR apply only to new units, replacement 
units,a and lateral expansions of existing Iandfilfs (40 
CFR 2S4.301(C)) and surface impoundments (40 CFR 
254.221(c)). bIc Therefore, an existing landfill or AOC 
would not be subject to MTR, even if disposal of 
hazardous waste occurrtxl as part of the CERCLA 
action. The unit or AOC would, however, be subject 
to RCRA c[osure standards for landfills. Afthough 
not applicable, MTR may be relewnt and appropriate 
depending on the circumstanws of the release and the 
site. 


a A replacement unit is further dcfmed as an existing unit thal meets the following criteria: (1) the unil is taken 
out of service; (2) all or substantially all of the waste is removed; and (3) the unit is reused, which does not include 
removaf and replacement of wasle into [he same unit. 


b In addition, as of November 19, 19SS, existing surface impoundments [hat actively receive wastes must be 
retrofitted [o mmply with MTR (wilh some limited exceptions). 


c LDR requir= that wr~ain restricted wast~s, such as soft hammer wastm, be disposed of in a unit that meets 
MTR, and therefore can trigcr MTR indirectly (SW Supcrfund LDR Guide #3, OSWER Dircctivc 9347.3 -03FS). 
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FOR INCLUSION IN THE ADMINISTRATIVE RECORD


June 8, 2007


United States Environmental Protection Agency
Region 1 - New England Regional Office
One Congress Street, Suite 1100 (HBO)
Boston, Massachusetts 02114-2023


Attn: Anna Krasko, Project Manager


RE: Source-Area Soil Alternatives
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island


Dear Ms. Krasko:


At the April 23, 2007 dialog meeting, the Battelle project team presented a summary of EPA's
detailed analysis of the remedial alternatives for source-area soil. As presented, three of the
remedial alternatives that have been evaluated are being retained for further evaluation. These
alternatives are: (i) no further action; (ii) upgrade and maintain existing caps and parking lots;


and (iii) convert to RCRA caps and maintain. We are writing on behalf of Emhart Industries,


Inc. to express significant concern with the notion that the existing caps that cover the source-


area soil need to be upgraded or converted to RCRA caps to be adequately protective of human
health and the environment.


The source-area soil includes soil that is beneath asphalt drives/parking lots and three engineered


and constructed caps. The engineered and constructed caps include: Cap #1 at the south end of
the Centredale Manor property; Cap #2 adjacent to the east embankment of the


Woonasquatucket River; and Cap #3 within the area of the former tailrace along the eastern
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boundary of the site. Cap #1 is an earthen cap that was constructed in 1999 using a geotextile


liner, clean soil, loam, and vegetation (grass). Cap #2 is an earthen cap that was constructed in


1999/2000. This cap was constructed using a geotextile liner, clean soil, loam, vegetation


(grass), and rip-rap placed along the east embankment of the Woonasquatucket River. The
construction of this cap included a berm to prevent cap erosion from the river during floods, and


a drainage swale to facilitate storm water run-off from the surface of the cap and surrounding
drainage area. Cap #3 is an earthen/geotextile cap that was constructed in 2003/2004 to cap soil
and sediments and to provide for surface water drainage. In the drainage swale portion of the


cap, approximately six inches of sand were placed directly over sediment; a geotextile liner was
placed upon the sand; and washed stone set within a polyethylene cellular confinement system


was placed upon the geotextile liner. The construction of this cap/swale also included the
placement of rip-rap within sections of the drainage swale. The remaining portion of this cap


was constructed using a geotextile liner, clean soil, loam, and vegetation (grass).


While a RCRA soil cap is one possible alternative at sites where certain contaminants are


present, neither CERCLA nor its implementing regulations mandate that such a cap be chosen as
the ultimate remedy. To determine which alternative is the most appropriate for a given site,


several factors must be considered including overall protection of human health and the


environment, long-term effectiveness and permanence, short-term effectiveness, and cost of the


alternative. See CERCLA §12I(b)(l), 40 C.F.R. §300.430(e)(9)(iii). The chosen remedy also
must attain applicable or relevant and appropriate requirements (ARARs) under federal and state
environmental laws, unless a waiver can be invoked. See CERCLA §121(d); 40 C.F.R.
§300.430(e)(9)(iii)(B). An ARAR may be waived if, among other things, another alternative is
equally protective as the ARAR or compliance with the ARAR would result in greater risk to
human health and the environment than other alternatives. See CERCLA §121(d)(4); 40 C.F.R.


§300.430(f)(l)(ii)(C). In this case, even if RCRA closure requirements are ARARs, they should
be waived for the reasons discussed below. Due to the effectiveness of the current soil caps and


the risk to human health and the environment presented by the construction of RCRA cover
systems, the existing soil caps should be maintained.


RCRA caps would be no more protective than the existing caps. The caps at the site have been


engineered and constructed to be protective of human health and the environment, and since
being constructed, the caps clearly have met that standard. The caps provide a direct barrier to


contact with the underlying source-area soil and sediment. They clearly are maintainable; the
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constructed caps and asphalt drives/parking lots are in good condition and continue to prevent


exposure. As constructed, the caps are graded to withstand any impacts from flooding conditions


and surface water run-off. In fact, the caps have endured the significant precipitation, peak


discharge, and flooding events that occurred on March 22, 2001, October 15, 2005, and June 7,


2006 and have not been eroded by high flows.


The caps were designed to protect human health and the environment from exposure to dioxins,
mainly 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD), which EPA has identified as the
primary constituent of concern present in the source-area soil and sediment at the site. In soil
and sediment, 2,3,7,8-TCDD is not expected to leach and:, with the exception of the perceived


leaching and migration of dioxins in the vicinity of monitoring well MW-05, the leachability of


contaminants at the site is not a concern. In fact, based on the data obtained for the site, there is


no evidence that 2,3,7,8-TCDD has leached to groundwater. Because the presence of
2,3,7,8-TCDD in source-area soil and sediment is not a source of groundwater contamination,
the caps do not need to address percolation. This is the primary reason that the caps do not need
to be replaced by RCRA caps that include a geomembrane liner. RCRA caps with a
geomembrane liner would be no more protective of human health and the environment than the


existing caps.


Furthermore, the existing caps do not need to be modified to provide three percent slopes to


minimize infiltration. Again, the infiltration of water through the caps and leaching of


contaminants is not a concern at the site. No more protection to human health and the
environment will be provided by reconstructing the caps with three percent slopes.


Moreover, constructing RCRA caps would result in greater risk to human health and the


environment than maintaining the existing caps. Replacing the existing caps would result in


exposing the source-area soil and sediments and leaving them subject to erosion through wind


dispersion and surface water run-off. The exposed soil and sediments would also be subject to
cross-site tracking and possible downstream transport through the movement of heavy


machinery. Even if it is assumed that some benefit may result from constructing a RCRA cover
system, the potential migration of 2,3,7,8-TCDD through these transport mechanisms and further


potential exposure of humans and the environment to site contaminants, far outweighs any
incremental and assumed benefit that may result in constructing RCRA caps.
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Because the existing caps are equally protective of human health and the environment and the
installation of RCRA caps would result in greater risk to human health and the environment than
maintaining the existing caps, the RCRA closure requirements, if they are ARARs, should be


waived.


Maintaining the existing caps is the most appropriate alternative for source-area soil. The


existing caps are more than adequate to provide an effective long-term remedy for the site and
selection of the RCRA cap alternative would not satisfy the remedy selection criteria of
CERCLA and the National Contingency Plan (NCP). The potential threat to human health and


the environment is much higher with the construction of RCRA caps, during which time
exposure may result from the disturbance of source-area soil, than with the maintenance of the
existing caps. It has already been demonstrated that the existing caps and parking lots will
withstand the elements and are protective of human health and the environment. Should the
existing caps be disturbed to construct RCRA caps, contaminated soil and sediment would be


vulnerable to wind dispersion, surface run-off, and impacts from heavy machinery during


construction, which may result in contaminant exposure. Although the potential for contaminant
transport through these mechanisms would be limited to the construction period, the potential


exposure to the transported contaminants may be lasting and it would create a serious threat of
adverse effects to human health and the environment.


It should be clear that the no further action alternative is not to be equated with a no action


alternative. Significant costs have already been incurred in designing and constructing the
existing caps; caps that are clearly protective of human health and the environment. To ensure
the protectiveness of the existing caps, the no further action alternative contemplates monitoring


and maintenance of the caps. Therefore, maintenance of the existing caps is the most appropriate


and recommended alternative for source-area soil.


In summary, the existing caps were designed and constructed to be protective of human health


and the environment and have met this standard. The constructed caps are maintainable and
continue to be protective of human health and the environment. Converting the existing caps to


RCRA caps or modifying the existing caps will result in further potential exposure of humans


and the environment to the site contaminants and will provide no more protection than
maintaining the existing caps and parking lots. Finally, the use of a RCRA cap is not mandatory


and, therefore, EPA is not required to convert the existing caps.
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We look forward to discussing this information at our June 12 meeting.


Sincerely,


LOUREIRO ENGINEERING ASSOCIATES, INC.


Jeffrey J. Loureiro, P.E., LEP
President


SULLIVAN & WORCESTER LLP


Jerry C. Muys, Jr., Esquire
Partner


Copy to: E. Vaudo, Esq. (EPA)
D. Dahlen (Battelle)
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4 4. PROOF--


May 7, 2010


Hello All,


It is with great excitement that we send you this Centredale Manor Restoration Project update
and accompanying disk: the Interim Final Feasibility Study, which has been completed and is
enclosed for your consideration. The Study also will be available shortly online at
ti Av.e7a.i4ovireizion 1 /superfund/sitesicentreciale. A draft Administrative Record file compiled
with site documents to-date is also available on a CD, upon request.


Feasibility Study:	 Potential Cleanup Approaches


A tremendous amount of work has culminated in this Interim Final Feasibility Study. We
appreciate the patience you demonstrated during this exhaustive process. The cleanup
alternatives analyzed in the Feasibility Study are intended to address contaminated sediment,
floodplain soil, source area soil, and groundwater. For a quick synopsis, we draw your attention
to the Executive Summary which provides an overview of the site history, actions, and cleanup
goals, and all of the identified cleanup approaches and the screening process that was undertaken
to yield the feasible alternatives to be considered in the forthcoming Proposed Plan.


National Remedy Review Board


As we described in our August 2009 letter, before issuing its Proposed Plan outlining its
preferred cleanup approach, EPA-New England must present site information and cleanup
strategies to the EPA National Remedy Review Board because cleanup costs are likely to exceed
$25 million. Currently, we are scheduled to make this presentation at the August Board meeting.
Again, the Board provides the opportunity for input by the community groups, the State, Natural
Resource Trustees, and the potentially responsible parties. These groups each have the
opportunity to summarize in writing, 10 pages or less, any issues they believe are pertinent to the
cleanup decision, including their recommended approach and rationale for their site cleanup
recommendation. These summaries are expected to be included in EPA-New England's site
package which will be submitted to the Board four weeks in advance of its meeting. Hence,
should you plan on submitting comments, please send them, by July 15, 2010, by email to
K:asko_annnaTiena.gov or to:


Anna R.Zrasko
EPA-New England
5 Post Office Sq., Suite 100
Mail Code OSRR07-1
Boston, MA 02109-3912







The Board was created in 1995 as a means of promoting consistent and cost-effective Superfund
cleanup decisions, and making sure proposed cleanup approaches are consistent with current law,
regulations, and Agency policy and guidance. The Board generally meets quarterly and is
comprised of EPA senior managers and technical experts from each region and headquarters.
Although EPA-Nu,. England retains decision making authority, it is expected that the Board's
recommendations will be given substantial weight. The Contaminated Sediment Technical
Advisory Group (CSTAG) and the Board will issue a set of coordinated recommendations to
EPA-New England. The Board's review is considered an internal, deliberative, and enforcement
sensitive process, however its recommendations, as well as Regional response, will be in the
administrative record at the time the Proposed Plan is published.


Projected Schedule and Proposed Meetings


Based an	 current schedule, we anticipate the following key milestones:


▪ National Remedy Review Board undertakes site review at August 2010 meeting;
▪ Proposed Dialogue Group winter 2011 meeting to preview EPA's Proposed Plan;
▪ Proposed Plan published winter 2011 kicking off broader public outreach efforts and


formal public comment process.


Removal Action 2009-2010


In our August 2009 update, we previewed a Removal Action to excavate contaminated soil
alongside and under portions of the Brook Village parking lot as a means of addressing the
elevated dioxin levels in surface and subsurface soil that were migrating in groundwater to the
adjacent Woonasquatucket River. Emhart Industries, Inc., a potentially responsible party.
undertook the $3 million short-term cleanup removing nearly 2,300 tons of contaminated soil.
EPA and the Rhode Island Dept. of Environmental Management (RIDEM) supervised the work
done by Loureiro Engineering Associates and its subcontractors on behalf of Emhart. Feedback
received through a total of 4 public meetings with the residents of the apartment complexes was
positive. Initial groundwater sampling earlier this year confir 	wed reduction of dioxin levels
discharging into the river. This spring some damage caused by the March flooding event will be
repaired prior to final landscaping.


With the rainfall and flooding that occurred this past March, several of you expressed concern
with the potential impacts of the flooding on the source area controls, such as the soil caps.
Following the recent flooding, these site controls were inspected and found to be largely intact.
The flooding caused no significant structural damage to the caps or armoring. Fencing damage
and minor erosion at Centredale Manor were limited to two areas of backfill. Inspection of the
riverbank at Centredale Manor and below the Allendale Dam did not indicate any significant
erosion or deposition of sediment. The Lee Romano Little League Field immediately below
Allendale Darn was not flooded by the river. The banks of Lyman Mill Pond did not appear to be
either eroded or coated with sediment.
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There has been a tremendous amount of work conducted to assess and investigate the Centredale
Manor Restoration Project. We look forward to continuing our dialogue as we move along the
Superfund process and select a cleanup plan and implement it. As always, EPA welcomes any
thoughts you may have.


Sincerely,


t


Anna Krasko, EPA Remedial Project Manager


. 	 •


Stacy Greendlinger, EPA Community Involvement Coordinator


afte


Eve Vaudo. EPA Senior Enforcement Counsel


Enclosure: Interim Final Feasibility Study Centredale Manor Restoration Project Superfund Site
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I. JURISDICTION AND GENERAL PROVISIONS


1. This Administrative Settlement Agreement and Order on Consent ("Settlement
Agreement") is entered into voluntarily by the United States Environmental Protection Agency
("EPA") and Emhart Industries, Inc. ("Respondent"). This Settlement Agreement provides for
the performance of a removal action by Respondent at or in connection with a portion of the
property located at 2072 and 2074 Smith Street in North Providence, Rhode Island, as well as
other locations to which contamination from that area has come to be located or from which that
contamination came, known as the "Centredale Manor Restoration Project Superfund Site" or the
"Site."


2. This Settlement Agreement is issued under the authority vested in the President of the
United States by Sections 104, 106(a), 107 and 122 of the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980, 42 U.S.C. §§ 9604, 9606(a), 9607 and
9622, as amended ("CERCLA").


3. EPA has notified the State of Rhode Island (the "State") of this action pursuant to
Section 106(a) of CERCLA, 42 U.S.C. § 9606(a).


4. EPA and Respondent recognize that this Settlement Agreement has been negotiated in
good faith and that the actions undertaken by Respondent in accordance with this Settlement
Agreement do not constitute an admission of any liability. Respondent does not admit, and
retains the right to controvert in any subsequent proceedings other than proceedings to
implement or enforce this Settlement Agreement, the validity of the findings of fact, conclusions
of law, and determinations in Sections IV and V of this Settlement Agreement, and denies any
liability or violation of law. Respondent agrees to comply with and be bound by the terms of this
Settlement Agreement and further agrees that it will not contest the basis or validity of this
Settlement Agreement or its terms.


II. PARTIES BOUND


5. This Settlement Agreement applies to and is binding upon EPA and Respondent and
its heirs, successors and assigns. Any change in ownership or corporate status of Respondent
including, but not limited to, any transfer of assets or real or personal property shall not alter
Respondent's responsibilities under this Settlement Agreement.


6. Respondent is jointly and severally liable for carrying out all activities required by this
Settlement Agreement.


7. Respondent shall ensure that its contractors, subcontractors, and representatives
receive a copy of this Settlement Agreement and comply with this Settlement Agreement.
Respondent shall be responsible for any noncompliance with this Settlement Agreement.
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III. DEFINITIONS


8. Unless otherwise expressly provided in this Settlement Agreement, terms used in this
Settlement Agreement which are defined in CERCLA or in regulations promulgated under
CERCLA shall have the meaning assigned to them in CERCLA or in such regulations.
Whenever terms listed below are used in this Settlement Agreement or in the appendices
attached hereto and incorporated hereunder, the following definitions shall apply:


a. "CERCLA" shall mean the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980, as amended, 42 U.S.C. §§ 9601, et seq.


b. "Day" shall mean a calendar day. In computing any period of time under this
Settlement Agreement, where the last day would fall on a Saturday, Sunday, or Federal holiday,
the period shall run until the close of business of the next working day.


c. "Effective Date" shall be the effective date of this Settlement Agreement as
provided in Section XXIX.


d. "EPA" shall mean the United States Environmental Protection Agency and any
successor departments or agencies of the United States.


e. "Interest" shall mean interest at the rate specified for interest on investments of
the EPA Hazardous Substance Superfund established by 26 U.S.C. § 9507, compounded
annually on October 1 of each year, in accordance with 42 U.S.C. § 9607(a). The applicable rate
of interest shall be the rate in effect at the time the interest accrues. The rate of interest is subject
to change on October 1 of each year.


f. "National Contingency Plan" or "NCP" shall mean the National Oil and
Hazardous Substances Pollution Contingency Plan promulgated pursuant to Section 105 of
CERCLA, 42 U.S.C. § 9605, codified at 40 C.F.R. Part 300, and any amendments thereto.


g. "Settlement Agreement" shall mean this Administrative Settlement Agreement
and Order on Consent and all appendices attached hereto. In the event of conflict between this
Settlement Agreement and any appendix, this Settlement Agreement shall control.


h. "Paragraph" shall mean a portion of this Settlement Agreement identified by
an Arabic numeral.


i. "Parties" shall mean EPA and Respondent.


j. 44RCRA" shall mean the Solid Waste Disposal Act, as amended, 42 U.S.C. §§
6901, et seq. (also known as the Resource Conservation and Recovery Act).


k. "Respondent" shall mean Emhart Industries, Inc.
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I. "RIDEM" shall mean the Rhode Island Department of Environmental
Management and any successor departments or agencies of the State.


m. "Section" shall mean a portion of this Settlement Agreement identified by a
Roman numeral.


n. "Site" shall mean the Centredale Manor Restoration Project Superfund Site,
which is comprised of 2072 and 2074 Smith Street in North Providence, Rhode Island (Plat 14,
Lots 200 and 250, encompassing approximately 9.7 acres) as well as surface water, sediment and
floodplain areas of the Woonasquatucket River from Route 44 southerly to the Allendale Dam
and further below to the Lyman Mill Dam, including all contaminated areas within this area as
well as any other locations to which contamination from this area has come to be located.


o. "State" shall mean the State of Rhode Island.


p. "Statement of Work" or "SOW" shall mean the statement of work for
implementation of the removal action, as set forth in Appendix A to this Settlement Agreement,
and any modifications made thereto in accordance with this Settlement Agreement.


q. "United States" shall mean the United States of America including its
departments, agencies and instrumentalities.


r. "Waste Material" shall mean 1) any "hazardous substance" under Section
101(14) of CERCLA, 42 U.S.C. § 9601(14); 2) any pollutant or contaminant under Section
101(33) of CERCLA, 42 U.S.C. § 9601(33); and 3) any "solid waste" under Section 1004(27) of
RCRA, 42 U.S.C. § 6903(27).


s. "Work" shall mean all activities Respondent is required to perform under this
Settlement Agreement.


IV, EPA'S FINDINGS OF FACT


9. The Centredale Manor Restoration Project Superfund Site is located in North
Providence, Rhode Island. It consists of two parcels, 2072 and 2074 Smith Street (Plat 14, Lots
200 and 250, encompassing approximately 9.7 acres), as well as surface water, sediment and
floodplain areas of the Woonasquatucket River from Route 44 southerly to the Allendale Dam
and further below to the Lyman Mill Dam, including all contaminated areas within this area as
well as any other locations to which contamination from this area has come to be located.


10. Prior to 1936, the properties were occupied by Centredale Worsted Mills, a
woolens manufacturing plant. Atlantic Chemical Company, a chemical manufacturer, began
operating on a portion of the Site in approximately 1940. Atlantic Chemical Company changed
its name in 1953 to Metro-Atlantic, Inc., and operated until the late 1960s or early 1970s. In the
late 1960s or early 1970s, Metro-Atlantic, Inc., changed its name to Crown-Metro, Inc. The
chemical company ceased operating at the Site in the early 1970s. New England Container
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Company operated a drum reconditioning facility on a portion of the Site from 1952 until the
early 1970s. A major fire in the early 1970s destroyed most of the structures at the Site. In
1976, Brook Village Associates Limited Partnership purchased 2072 Smith Street, where the
chemical company previously operated, and completed construction of an apartment building
that provides affordable housing to the elderly. Centerdale Manor Associates purchased 2074
Smith Street in 1983 and built a similar building. Evidence suggests that the operations of the
chemical companies and the drum reconditioning facility at the Site resulted in releases and
threats of releases of hazardous substances at the Site.


11. Respondent is a successor to certain assets and liabilities of the chemical
companies which operated at the Site.


12. Acting on a verbal approval of funding, EPA initiated a removal action (including
sampling and placement of temporary fencing around contaminated surface soil) in January
1999. An Action Memorandum documenting this verbal approval, and authorizing additional
activities, was issued on May 4, 1999.


13. On September 13, 1999, an Action Memorandum addendum was issued which
changed the scope of the ongoing removal activities to include designing and implementing a
Flood Evaluation Study of the Site and surrounding area; designing and implementing interim
soil caps for specific areas of the Site; and reconstruction of the former tailrace at the eastern
edge of the Site.


14. In 1999, EPA began conducting Remediation Investigation ("RI") activities at the
Site.


15. On September 15, 1999, EPA mailed Notice of Potential Liability letters to three
potentially responsible parties ("PRPs"): Brook Village Associates Limited Partnership;
Centerdale Manor Associates Limited Partnership; and New England Container Company, Inc.
On December 2, 1999, EPA issued a proposed Administrative Order on Consent ("AOC") for
time-critical removal activities to Brook Village Associates Limited Partnership and Centerdale
Manor Associates Limited Partnership. These negotiations were unsuccessful.


16. On February 3, 2000, EPA issued a letter to the three PRPs requesting that they
voluntarily perform or finance an Engineering Evaluation/Cost Analysis ("EE/CA") for a portion
of the Site. The parties declined to negotiate. The EE/CA was completed in September 2000.


17. On February 28, 2000, EPA mailed two additional Notice of Potential Liability
letters to Respondent and Crown- Metro, Inc. Negotiations with these two PRPs, as well as the
three PRPs previously named, to perform or fund the remaining time-critical removal activities at
the Site were not successful.


18. The Site was placed on the National Priorities List ("NPL") on March 6, 2000.
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19. On April 12, 2000, EPA issued a Unilateral Administrative Order ("UAO") to
Respondent and four other PRPs at the Site, ordering the parties to complete time-critical
removal activities at the Site including completion of the second interim soil cap and
implementation of certain flood control measures. EPA approved the PRPs' Completion of
Work Report on September 11, 2000.


20. On April 27, 2000, EPA issued a letter to Respondent and the four other PRPs
requesting that they indicate their interest in completing the RUFS at the Site, and reimbursing
EPA for its past costs. These negotiations were unsuccessful and EPA continued to work on the
RUFS.


21. On June 1, 2000, a second Action Memorandum addendum was issued
transitioning certain time-critical removal activities to non-time critical removal activities and
noting that the second interim soil cap and certain flood control measures would be performed by
PRPs at the Site pursuant to a UAO.


22. On January 18, 2001, EPA issued an Action Memorandum to remove
contaminated soils and sediments from properties subject to residential and recreational use and
to restore the Allendale Darn to minimize further migration of contaminated sediment in the
River. On March 26, 2001, EPA issued a Second UAO to Respondent and the four other PRPs
at the Site, ordering the parties to implement the Work in the Action Memorandum. The
Allendale Darn restoration was completed in February, 2002. EPA approved the PRPs'
Completion of Work Report on May 13, 2005.


23. In 2003, EPA mailed Notice of Potential Liability letters to eleven additional
parties.


24. By letter dated May 5, 2003, EPA requested that all the PRPs participate in the
Third Administrative Order on Consent for a Removal Action ("Third AOC") to complete time
critical removal activities in the tailrace portion of the Site. Ten PRPs, including Respondent,
signed the Third AOC which became effective on September 16, 2003. Pursuant to the Third
AOC, Respondent and three other PRPs constructed a cap over contaminated soil and sediment,
and installed storm drainage equipment intended to separate soil, sediment, debris and other
materials at the outfall of a storm drain line. Six other PRPs contributed to the costs of the work.
EPA issued a Notice of Completion for this work on June 27, 2006.


25. In October 2003, EPA issued a UAO to two PRPs that declined to sign the Third
AOC. That UAO ordered both parties to participate and cooperate with the respondents to the
Third AOC. Subsequently, both PRPs contributed to the costs of the removal action.


26. In May 2004, EPA issued two additional general notice letters.


27. In 2006, Respondent agreed to place fill around the storm drainage equipment
installed pursuant to the Third AOC; armor the slopes; replace the manhole covers; and replace
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the screen in the concrete pipe outfall. This work was completed by Respondent in the Fall of
2006.


28. In September, 2007, Respondent signed an Administrative Settlement Agreement
and Order on Consent pursuant to which it agreed to perform certain studies and investigations to
assist EPA in its analysis of the conditions that would potentially result from the removal of the
Allendale and Lyman Mill Dams.


29. In 2007 and 2008, EPA issued a total of 9 additional Notices of Potential
Liability.


30. Analysis of soils, sediments, wetlands and flood plain samples at the Site
indicated elevated levels of hazardous substances, pollutants or contaminants, including 2,3,7,8-
Tetrachlorodibenzo-p- Dioxin ("dioxin"), polychlorinated biphenyls ("PCBs" or "Aroclors"),
polycyclic aromatic hydrocarbons ("PAHs"), including benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-
cd)pyrene, metals (including antimony, arsenic, chromium, lead, and manganese), and several
Volatile Organic Compounds ("VOCs") and Semi-Volatile Organic Compounds ("SVOCs").


31. Soil samples taken in the vicinity of monitoring well MW-5 located adjacent to the
Brook Village parking lot have revealed dioxin concentrations up to 33 ppb in surficial and sub-
surface soils. This removal action is a continuing response to reduce the potential for migration
of contaminants.


32. The installation of an engineered cap near monitoring well MW-5 and excavation
and off-site disposal of contaminated soils will mitigate potential migration of dioxin.
Groundwater monitoring points will be installed to assess effectiveness of this removal action.


33. On July 16, 2009, the Director of EPA's Office of Site Remediation and
Restoration, or his designee, signed an Action Memorandum approving EPA's proposed removal
action ("Action Memorandum"). The Action Memorandum is attached as Appendix B.
Respondent submitted a response to EPA's signed Action Memorandum for inclusion in the
Administrative Record. This removal action is based on documents and data which will be
available to the public in the Administrative Record for public review within 60 days of the
inception of these proposed actions, as described in the National Contingency Plan (40 CFR
300.415(m)(i)).


V. EPA'S CONCLUSIONS OF LAW AND DETERMINATIONS


34. Based on the Findings of Fact set forth above, and the Administrative Record
supporting this removal action, EPA has determined that:


a. The Centredale Manor Restoration Project Superfund Site is a "facility" as
defined by Section 101(9) of CERCLA, 42 U.S.C. § 9601(9).
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b. The contamination found at the Site, as identified in the Findings of Fact
above, includes "hazardous substances" as defined by Section 101(14) of CERCLA, 42 U.S.C. §
9601(14).


c. Respondent is a "person" as defined by Section 101(21) of CERCLA, 42
U.S.C. § 9601(21).


d. Respondent is a responsible party under Section 107(a) of CERCLA, 42
U.S.C. § 9607(a).


c. The conditions described in Paragraphs 30 and 31 of the Findings of Fact
above constitute an actual or threatened "release" of a hazardous substance from the facility as
defined by Section 101(22) of CERCLA, 42 U.S.C.§ 9601(22).


f. The removal action required by this Settlement Agreement is necessary to
protect the public health, welfare, or the environment and, if carried out in compliance with the
terms of this Settlement Agreement, will be consistent with the NCP, as provided in Section
300.700(c)(3)(ii) of the NCP.


VI. SETTLEMENT AGREEMENT AND ORDER


Whereas, EPA has identified a "groundwater action area" on the Site that it believes may
present an imminent and substantial endangerment to public health, welfare, or the environment
due to the presence of elevated levels of dioxin and other hazardous substances in subsurface
soils;


Whereas, the removal action to be performed pursuant to this Settlement Agreement will
involve the removal and off-site disposal of subsurface soils and the installation of a cap in the
groundwater action area, all of which are intended to mitigate a potential release of contaminants
into the environment; and


Whereas, the removal action to be performed pursuant to this Settlement Agreement is
intended to be consistent with the efficient performance of long term remedial action, and EPA
believes that, subject to post-implementation monitoring, the removal action will mitigate a
potential risk to public health, welfare or the environment posed by this area of the Site; and


Based upon the foregoing Findings of Fact, Conclusions of Law, Determinations, and the
Administrative Record for this Site, it is hereby Ordered and Agreed that Respondent shall
comply with all provisions of this Settlement Agreement, including, but not limited to, all
attachments to this Settlement Agreement and all documents incorporated by reference into this
Settlement Agreement.


9







VII. DESIGNATION OF CONTRACTOR, PROJECT COORDINATOR, AND
ON-SCENE COORDINATOR


35. Respondent shall retain one or more contractors to perform the Work and shall notify
EPA of the name(s) and qualifications of such contractor(s) within seven (7) days of the
Effective Date. Respondent shall also notify EPA of the name(s) and qualification(s) of any
other contractor(s) or subcontractor(s) retained to perform the Work at least seven (7) days prior
to commencement of such Work. EPA retains the right to disapprove of any or all of the
contractors and/or subcontractors retained by Respondent. If EPA disapproves of a selected
contractor, Respondent shall retain a different contractor and shall notify EPA of that
contractor's name and qualifications within five (5) days of EPA's disapproval.


36. Within seven (7) days after the Effective Date, Respondent shall designate a Project
Coordinator who shall be responsible for administration of all actions by Respondent required by
this Settlement Agreement and shall submit to EPA the designated Project Coordinator's name,
address, telephone number, and qualifications. To the greatest extent possible, the Project
Coordinator shall be present on Site or readily available during Site work. EPA retains the right
to disapprove of the designated Project Coordinator. If EPA disapproves of the designated
Project Coordinator, Respondent shall retain a different Project Coordinator and shall notify EPA
of that person's name, address, telephone number, and qualifications within five (5) days
following EPA's disapproval. Receipt by Respondent's Project Coordinator of any notice or
communication from EPA relating to this Settlement Agreement shall constitute receipt by
Respondent.


37. EPA has designated Edward Bazenas of the Emergency Planning and Response
Branch, Region 1, as its On-Scene Coordinator ("OSC"). Except as otherwise provided in this
Settlement Agreement, Respondent shall direct all su5inissions required by this Settlement
Agreement to the OSC at the U.S. Environmental Protection Agency, Region 1, One Congress
Street, Suite 1100, Mail Code HBR, Boston, Massachusetts 02114-2023.


38. EPA and Respondent shall have the right, subject to Paragraph 36, to change their
respective designated OSC or Project Coordinator. Respondent shall notify EPA five (5) days
before such a change is made. The initial notification may be made orally, but shall be promptly
followed by a written notice.


VIII. WORK TO BE PERFORMED


39. Respondent shall perform the actions necessary to implement the Statement of Work
which is attached as Appendix A to this Settlement Agreement and generally includes: (1)
focused excavation and off-site disposal of contaminated soil; (2) installation of steel sheeting to
control surface water during the construction; (3) the backfilling and regrading of the excavation
area; (4) installation of an engineered cap; (5) installation of groundwater monitoring points; and
(6) one round of monitoring.
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40. Work Plan and Implementation.


a. Within fourteen (14) days after the Effective Date, Respondent shall submit to
EPA for approval a draft Work Plan for performing the removal action generally described in
Paragraph 39 above. The draft Work Plan shall provide a description of, and an expeditious
schedule for, the actions required by this Settlement Agreement.


b. EPA may approve, disapprove, require revisions to, or modify the draft Work
Plan in whole or in part consistent with the attached Statement of Work within seven (7) days of
receipt of the draft Work Plan or within seven (7) days of the Effective Date, whichever is later.
If EPA requires revisions, Respondent shall submit a revised draft Work Plan within seven (7)
days of receipt of EPA's notification of the required revisions. Respondent shall implement the
Work Plan as approved in writing by EPA in accordance with the schedule approved by EPA.
Once approved, or approved with modifications, the Work Plan, the schedule, and any
subsequent modifications shall be incorporated into and become fully enforceable under this
Settlement Agreement.


c. Respondent shall not commence any Work except in conformance with the
terms of this Settlement Agreement. Respondent shall not commence implementation of the
Work Plan developed hereunder until receiving written EPA approval pursuant to Paragraph
40(b).


41. Health and Safety Plan. Within seven (7) days after the Effective Date, Respondent
shall submit for EPA review and comment a plan that ensures the protection of the public health
and safety during performance of on-Site work under this Settlement Agreement. This plan shall
be prepared in accordance with EPA's Standard Operating Safety Guide (PUB 9285.1-03, PB
92-963414, June 1992). In addition, the plan shall comply with all currently applicable
Occupational Safety and Health Administration ("OSHA") regulations found at 29 C.F.R. Part
1910. If EPA determines that it is appropriate, the plan shall also include contingency planning.
Respondent shall incorporate all changes to the plan recommended by EPA and shall implement
the plan during the pendency of the removal action.


42. Quality Assurance and Sampling.


a. All sampling and analyses performed pursuant to this Settlement Agreement
shall conform to EPA direction, approval, and guidance regarding sampling, quality
assurance/quality control ("QA/QC"), data validation, and chain of custody procedures.
Respondent shall ensure that the laboratory used to perform the analyses participates in a QA/QC
pro.-am that complies with the appropriate EPA guidance. Respondent shall follow, as
appropriate, "Quality Assurance/Quality Control Guidance for Removal Activities: Sampling
QA/QC Plan and Data Validation Procedures" (OSWER Directive No. 9360.4-01, April 1,
1990), as guidance for QA/QC and sampling. Respondent shall only use laboratories that have a
documented Quality System that complies with ANSI/ASQC E-4 1994, "Specifications and
Guidelines for Quality Systems for Environmental Data Collection and Environmental
Technology Programs" (American National Standard, January 5, 1995), and "EPA Requirements
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for Quality Management Plans (QA/R-2) (EPA/240/B-01/002, March 2001)," or equivalent
documentation as determined by EPA. EPA may consider laboratories accredited under the
National Environmental Laboratory Accreditation Program ("NELAP") as meeting the Quality
System requirements.


b. Upon request by EPA, Respondent shall have such a laboratory analyze
samples submitted by EPA for QA monitoring. Respondent shall provide to EPA the QA/QC
procedures followed by all sampling teams and laboratories performing data collection and/or
analysis.


c. Upon request by EPA, Respondent shall allow EPA or its authorized
representatives to take split and/or duplicate samples. Respondent shall notify EPA not less than
ten (10) days in advance of any sample collection activity, unless shorter notice is agreed to by
EPA. EPA shall have the right to take any additional samples that EPA deems necessary. Upon
request, EPA shall allow Respondent to take split or duplicate samples of any samples it takes as
part of its oversight of Respondent's implementation of the Work.


43. Post-Removal Site Control. In accordance with the Work Plan schedule, or as
otherwise directed by EPA, Respondent shall submit a proposal for post-removal site control
consistent with Section 300.415(l) of the NCP and OSWER Directive No. 9360.2-02.


44. Reporting.


a. Respondent shall submit a written progress report to EPA concerning actions
undertaken pursuant to this Settlement Agreement every thirtieth (30th) day after the date of
receipt of EPA's approval of the Work Plan until termination of this Settlement Agreement,
unless otherwise directed in writing by the OSC. These reports shall describe all significant
developments during the preceding period, including the actions performed and any problems
encountered, analytical data received during the reporting period, and the developments
anticipated during the next reporting period, including a schedule of actions to be performed,
anticipated problems, and planned resolutions of past or anticipated problems.


b. Respondent shall submit four (4) copies of all plans, reports or other
submissions required by this Settlement Agreement, the Statement of Work, or any approved
work plan. Upon request by EPA, Respondent shall submit such documents in electronic form.


45. Final Report. Within forty five (45) days after completion of all Work required by
this Settlement Agreement, Respondent shall submit for EPA review and approval a final report
summarizing the actions taken to comply with this Settlement Agreement. The final report shall
conform, at a minimum, with the requirements set forth in Section 300.165 of the NCP entitled
"OSC Reports." The final report shall include a good faith estimate of total costs or a statement
of actual costs incurred in complying with the Settlement Agreement, a listing of quantities and
types of materials removed off-Site or handled on-Site, a discussion of removal and disposal
options considered for those materials, a listing of the ultimate destination(s) of those materials, a
presentation of the analytical results of all sampling and analyses performed, and accompanying
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appendices containing all relevant documentation generated during the removal action (e.g.,
manifests, invoices, bills, contracts, and permits). The final report shall also include the
following certification signed by a person who supervised or directed the preparation of that
report:


"Under penalty of law, I certify that to the best of my knowledge, after appropriate
inquiries of all relevant persons involved in the preparation of the report, the information
submitted is true, accurate, and complete. I am aware that there are significant penalties for
submitting false information, including the possibility of fine and imprisonment for knowing
violations."


46. Off-Site Shipments.


a. Respondent shall, prior to any off-Site shipment of Waste Material from the
Site to an out-of-state waste management facility, provide written notification of such shipment
of Waste Material to the appropriate state environmental official in the receiving facility's state
and to the OSC. However, this notification requirement shall not apply to any off-Site shipments
when the total volume of all such shipments will not exceed 10 cubic yards.


i. Respondent shall include in the written notification the following
information: 1) the name and location of the facility to which the Waste Material is to be
shipped; 2) the type and quantity of the Waste Material to be shipped; 3) the expected schedule
for the shipment of the Waste Material; and 4) the method of transportation. Respondent shall
notify the state in which the planned receiving facility is located of major changes in the
shipment plan, such as a decision to ship the Waste Material to another facility within the same
state, or to a facility in another state.


ii. The identity of the receiving facility and state will be determined by
Respondent following the award of the contract for the removal action. Respondent shall
provide the information required by Paragraphs 46(a) and 46(b) as soon as practicable after the
award of the contract and before the Waste Material is actually shipped.


b. Before shipping any hazardous substances, pollutants, or contaminants from
the Site to an off-site location, Respondent shall obtain EPA's certification that the proposed
receiving facility is operating in compliance with the requirements of CERCLA Section
121(d)(3), 42 U.S.C. § 9621(d)(3), and 40 C.F.R. § 300.440. Respondent shall only send
hazardous substances, pollutants, or contaminants from the Site to an off-site facility that
complies with the requirements of the statutory provision and regulation cited in the preceding
sentence.


IX. SITE ACCESS


47. If the Site, or any other property where access is needed to implement this Settlement
Agreement, is owned or controlled by Respondent, Respondent shall, commencing on the
Effective Date, provide EPA, the State, and their representatives, including contractors, with
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access at all reasonable times to the Site, or such other property, for the purpose of conducting
any activity related to this Settlement Agreement.


48. Where any action under this Settlement Agreement is to be performed in areas
owned by or in possession of someone other than Respondent, Respondent shall use best efforts,
consistent with the property owners' obligations pursuant to the Consent Decrees entered in
United States v. Brook Village Associates Limited Partnership and Centerdale Manor
Associates, C.A. No. 05-195 (D.R.I), to obtain all necessary access agreements within fourteen
(14) days after the Effective Date, or as otherwise specified in writing by the OSC. Respondent
shall immediately notify EPA if after using best efforts it is unable to obtain such agreements.
Respondent shall describe in writing its efforts to obtain access. EPA may then assist
Respondent in gaining access, to the extent necessary to effectuate the response actions described
in this Settlement Agreement, using such means as EPA deems appropriate. EPA reserves the
right to bring an action to recover any costs and attorney's fees incurred in obtaining such access,
in accordance with Section XIX (Reservation of Rights By EPA).


49. Notwithstanding any provision of this Settlement Agreement, EPA and the State
retain all of their access authorities and rights, including enforcement authorities related thereto,
under CERCLA, RCRA, and any other applicable statutes or regulations.


X. ACCESS TO INFORMATION


50. Respondent shall provide to EPA and the State, upon request, copies of all non-
privileged documents and information within its possession or control or that of its contractors or
agents relating to the implementation of this Settlement Agreement, including, but not limited to,
sampling, analysis, chain of custody records, manifests, trucking logs, receipts, reports, sample
traffic routing, correspondence, or other documents or information related to the Work.
Respondent shall also make available to EPA and the State, for purposes of investigation,
information gathering, or testimony, its employees, agents, or representatives with knowledge of
relevant facts concerning the performance of the Work.


51. Respondent may assert business confidentiality claims covering part or all of the
documents or information submitted to EPA and the State under this Settlement Agreement to
the extent permitted by and in accordance with Section 104(e)(7) of CERCLA, 42 U.S.C.
§ 9604(e)(7), and 40 C.F.R. § 2.203(b). Documents or information determined to be confidential
by EPA will be afforded the protection specified in 40 C.F.R. Part 2, Subpart B. If no claim of
confidentiality accompanies documents or information when they are submitted to EPA and the
State, or if EPA has notified Respondent that the documents or information are not confidential
under the standards of Section 104(e)(7) of CERCLA or 40 C.F.R. Part 2, Subpart B, the public
may be given access to such documents or information without further notice to Respondent.


52. Respondent may assert that certain documents, records and other information are
privileged under the attorney-client privilege or any other privilege recognized by federal law. If
Respondent asserts such a privilege in lieu of providing documents, it shall provide EPA and the
State with the following: 1) the title of the document, record, or information; 2) the date of the
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document, record, or information; 3) the name and title of the author of the document, record, or
information; 4) the name and title of each addressee and recipient; 5) a description of the
contents of the document, record, or information; and 6) the privilege asserted by Respondent.
However, no final documents, reports or other information created or generated pursuant to the
requirements of this Settlement Agreement shall be withheld on the grounds that they are
privileged.


53. No claim of confidentiality shall be made with respect to any data, including, but not
limited to, all sampling, analytical, monitoring, hydrogeologic, scientific, chemical, or
engineering data, or any other documents or information evidencing conditions at or around the
Site.


XI. RECORD RETENTION


54. Until 10 years after Respondent's receipt of EPA's notification pursuant to Section
XXVII (Notice of Completion of Work), Respondent shall preserve and retain all non-identical
copies of records and documents (including records or documents in electronic form) now in its
possession or control or which come into its possession or control that relate in any manner to
the performance of the Work or the liability of any person under CERCLA with respect to the
Site, regardless of any corporate retention policy to the contrary. Until 10 years after
Respondent's receipt of EPA's notification pursuant to Section XXVII (Notice of Completion of
Work), Respondent shall also instruct its contractors and agents to preserve all documents,
records, and information of whatever kind, nature or description relating to performance of the
Work.


55. At the conclusion of this document retention period, Respondent shall notify EPA
and the State at least 90 days prior to the destruction of any such records or documents, and,
upon request by EPA or the State, Respondent shall deliver any such records or documents to
EPA or the State. Respondent may assert that certain documents, records and other information
are privileged under the attorney-client privilege or any other privilege recognized by federal
law. If Respondent asserts such a privilege, it shall provide EPA or the State with the following:
1) the title of the document, record, or information; 2) the date of the document, record, or
information; 3) the name and title of the author of the document, record, or information; 4) the
name and title of each addressee and recipient; 5) a description of the subject of the document,
record, or information; and 6) the privilege asserted by Respondent. However, no final
documents, reports or other information created or generated pursuant to the requirements of this
Settlement Agreement shall be withheld on the grounds that they are privileged.


56. Respondent hereby certifies that to the best of its knowledge and belief, after
thorough inquiry, it has not altered, mutilated, discarded, destroyed or otherwise disposed of any
records, documents or other information (other than identical copies) relating to its potential
liability regarding the Site since notification of potential liability by EPA or the State or the filing
of suit against it regarding the Site and that it has fully complied with any and all EPA requests
for infonnation pursuant to Sections 104(e) and 122(e) of CERCLA, 42 U.S.C. §§ 9604(e) and
9622(e), and Section 3007 of RCRA, 42 U.S.C. § 6927.
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XII. COMPLIANCE WITH OTHER LAWS


57. Respondent shall perform all actions required pursuant to this Settlement Agreement
in accordance with all applicable state and federal laws and regulations except as provided in
Section 121(e) of CERCLA, 42 U.S.C. § 6921(e), and 40 C.F.R. §§ 300.400(e) and 300.415(j).
In accordance with 40 C.F.R. § 300.415(j), all on-Site actions required pursuant to this
Settlement Agreement shall, to the extent practicable, as determined by EPA, considering the
exigencies of the situation, attain applicable or relevant and appropriate requirements
("ARARs") under federal environmental or state environmental or facility siting laws.
Respondent shall identify ARARs in the Work Plan subject to EPA approval.


XIII. EMERGENCY RESPONSE AND NOTIFICATION OF RELEASES


58. In the event of any action or occurrence during performance of the Work which
causes or threatens a release of a hazardous substance from the Site that constitutes an
emergency situation or may present an immediate threat to public health or welfare or the
environment, Respondent shall immediately take all appropriate action. Respondent shall take
these actions in accordance with all applicable provisions of this Settlement Agreement,
including, but not limited to, the Health and Safety Plan, in order to prevent, abate or minimize
such release or endangerment caused or threatened by the release. Respondent shall also
immediately notify the OSC or, in the event of his/her unavailability, the Regional Duty Officer,
Emergency Planning and Response Branch, EPA Region 1, at (617) 723-8928, and the National
Response Center at (800) 424-8802 of the incident or Site conditions. In the event that
Respondent fails to take appropriate response action as required by this Paragraph, and EPA
takes such action instead, EPA reserves the right to bring an action to recover such costs, in
accordance with Section XIX (Reservation of Rights By EPA).


59. Respondent shall submit a written report to EPA within seven (7) days after any such
release, setting forth the events that occurred and the measures taken or to be taken to mitigate
any release or endangerment caused or threatened by the release and to prevent the reoccurrence
of such a release. This reporting requirement is in addition to, and not in lieu of, reporting under
Section 103(c) of CERCLA, 42 U.S.C. § 9603(c), and Section 304 of the Emergency Planning
and Community Right-To-Know Act of 1986, 42 U.S.C. § 11004, et seq.


XIV. AUTHORITY OF ON-SCENE COORDINATOR


60. The OSC shall be responsible for overseeing Respondent's implementation of this
Settlement Agreement. The OSC shall have the authority vested in an OSC by the NCP,
including the authority to halt, conduct, or direct any Work required by this Settlement
Agreement, or to direct any other removal action undertaken at the Site. Absence of the OSC
from the Site shall not be cause for stoppage of work unless specifically directed by the OSC.
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XV. DISPUTE RESOLUTION


61. Unless otherwise expressly provided for in this Settlement Agreement, the dispute
resolution procedures of this Section shall be the exclusive mechanism for resolving disputes
arising under this Settlement Agreement. The Parties shall attempt to resolve any disagreements
concerning this Settlement Agreement expeditiously and informally.


62. If Respondent objects to any EPA action taken pursuant to this Settlement
Agreement, it shall notify EPA in writing of its objection within seven (7) days of such action,
unless the objection has been resolved informally. EPA and Respondent shall have fourteen (14)
days from EPA's receipt of Respondent's written objection to resolve the dispute through formal
negotiations (the "Negotiation Period"). The Negotiation Period may be extended at the sole
discretion of EPA.


63. Any agreement reached by the Parties pursuant to this Section shall be in writing and
shall, upon signature by both parties, be incorporated into and become an enforceable part of this
Settlement Agreement. If the Parties are unable to reach an agreement within the Negotiation
Period, Respondent or EPA may, by providing notice in writing, request the employment of a
neutral mediator to be selected in accordance with EPA guidance on the use of Alternative
Dispute Resolution. Respondent and EPA shall, in the first instance, consider employing EPA's
in-house mediator. Such mediation shall be non-binding and shall not last longer than 30 days
from the date of selection of the mediator unless extended by written agreement of EPA and
Respondent. If neither party requests mediation, or the dispute is not resolved at the end of the
mediation period, an EPA management official at the branch chief level or higher will issue a
written decision on the dispute to Respondent. The decision of EPA shall be incorporated into
and become an enforceable element of this Settlement Agreement upon Respondent's receipt of
the EPA decision regarding the dispute. Respondent's obligations under this Settlement
Agreement shall not be tolled by submission of any objection for dispute resolution under this
Section. Any agreement reached by the Parties pursuant to this Section shall not alter
Respondent's obligation to perform or complete other tasks required by the Settlement
Agreement which are not directly affected by the agreement reached pursuant to this Section.


64. Following resolution of the dispute, as provided by this Section, Respondent shall
fulfill the requirement that was the subject of the dispute in accordance with the agreement
reached or with EPA's decision, whichever occurs. No EPA decision made pursuant to
Paragraph 63 shall constitute a final action giving rise to judicial review.


XVI. FORCE MAJEURE


65. Respondent agrees to perform all requirements of this Settlement Agreement within
the time limits established under this Settlement Agreement, unless the performance is delayed
by aforce majeure. For purposes of this Settlement Agreement, a force majeure is defined as
any event arising from causes beyond the control of Respondent, or of any entity controlled by
Respondent, including but not limited to its contractors and subcontractors, which delays or
prevents performance of any obligation under this Settlement Agreement despite Respondent's
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best efforts to fulfill the obligation. Force majeure does not include financial inability to
complete the Work or increased cost of performance.


66. If any event occurs or has occurred that may delay the performance of any obligation
under this Settlement Agreement, whether or not caused by a force majeure event, Respondent
shall notify EPA orally within seven (7) days of when Respondent first knew that the event
would likely cause a delay. Within seven (7) days thereafter, Respondent shall provide to EPA
in writing an explanation and description of the reasons for the delay; the anticipated duration of
the delay; all actions taken or to be taken to prevent or minimize the delay; a schedule for
implementation of any measures to be taken to prevent or mitigate the delay or the effect of the
delay; Respondent's rationale for attributing such delay to aforce majeure event if it intends to
assert such a claim; and a statement as to whether, in the opinion of Respondent, such event may
cause or contribute to an endangerment to public health, welfare or the environment. Failure to
comply with the above requirements shall preclude Respondent from asserting any claim of force
majeure for that event for the period of time of such failure to comply and for any additional
delay caused by such failure.


67. If EPA agrees that the delay or anticipated delay is attributable to afirce majeure
event, the time for performance of the obligations under this Settlement Agreement that are
affected by the force majeure event will be extended by EPA for such time as is necessary to
complete those obligations. An extension of the time for performance of the obligations affected
by the force majeure event shall not, of itself, extend the time for performance of any other
obligation. If EPA does not agree that the delay or anticipated delay has been or will be caused
by a force majeure event, EPA will notify Respondent in writing of its decision. If EPA agrees
that the delay is attributable to a force majeure event, EPA will notify Respondent in writing of
the length of the extension, if any, for performance of the obligations affected by the force
majeure event.


XVII. STIPULATED PENALTIES 


68. Respondent shall be liable to EPA for stipulated penalties in the amounts set forth in
Paragraphs 69 and 70 for failure to comply with the requirements of this Settlement Agreement
specified below, unless excused under Section XVI (Force Majeure). "Compliance" by
Respondent shall include completion of the activities under this Settlement Agreement or any
work plan or other plan approved under this Settlement Agreement identified below in
accordance with all applicable requirements of law, this Settlement Agreement, the SOW, and
any plans or other documents approved by EPA pursuant to this Settlement Agreement and
within the specified time schedules established by and approved under this Settlement
Agreement.


69. Stipulated Penalty Amounts - Work.


a. The following stipulated penalties shall accrue per violation per day for any
noncompliance identified in Paragraph 69(b):
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Penalty Per Violation Per Day 	 Period of Noncompliance


$250	 1st through 14th day


$500	 15th through 30th day


$1,000	 31st day and beyond


b. Compliance Milestones: Deadlines for Commencing Work, and Completing
Work, shall be specified in the Work Plan.


70. Stipulated Penalty Amounts - Reports. The following stipulated penalties shall
accrue per violation per day for failure to submit timely or adequate reports or other written
documents pursuant to Paragraphs 44, 45 and 46.


Penalty Per Violation Per Day 	 Period of Noncompliance


$100	 1st through 14th day


$250	 15th through 30th day


$500	 31st day and beyond


71. All penalties shall begin to accrue on the day after the complete performance is due
or the day a violation occurs, and shall continue to accrue through the final day of the correction
of the noncompliance or completion of the activity. However, stipulated penalties shall not
accrue: 1) with respect to a deficient submission under Section VIII (Work to be Performed),
during the period, if any, beginning on the 31st day after EPA's receipt of such submission until
the date that EPA notifies Respondent of any deficiency; and 2) with respect to an agreement
reached or a final position issued pursuant to Section XV (Dispute Resolution), during the
period, if any, beginning on the 21' t day after the Negotiation Period begins until the date that an
agreement is reached or a final position is issued regarding such dispute. Nothing in this
Settlement Agreement shall prevent the simultaneous accrual of separate penalties for separate
violations of this Settlement Agreement.


72. Following EPA's determination that Respondent has failed to comply with a
requirement of this Settlement Agreement, EPA may give Respondent written notification of the
failure and describe the noncompliance without unreasonable delay. EPA may send Respondent
a written demand for payment of the penalties. However, penalties shall accrue as provided in
the preceding Paragraph regardless of whether EPA has notified Respondent of a violation.


73. All penalties accruing under this Section shall be due and payable to EPA within 30
days of Respondent's receipt from EPA of a demand for payment of the penalties, unless
Respondent invokes the dispute resolution procedures under Section XV (Dispute Resolution).
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All payments to EPA under this Section shall be paid by certified or cashier's check(s) made
payable to "EPA Hazardous Substances Superfund," shall be mailed to U.S. Environmental
Protection Agency, Fines and Penalties, Cincinnati Finance Center, P.O. Box 979077, St. Louis,
MO 63197-9000, shall indicate that the payment is for stipulated penalties, and shall reference
the EPA Region and Site/Spill ID Number 016P, the EPA Docket Number 01-.2009-0086, and
the name and address,of the party(ies) making payment. Copies of check(s) paid pursuant to this
Section, and any accompanying transmittal letter(s), shall be sent to EPA as provided in
Paragraph 37.


74. The payment of penalties shall not alter in any way Respondent's obligation to
complete performance of the Work required under this Settlement Agreement.


75. Penalties shall continue to accrue during any dispute resolution period, but need not
be paid until 15 days after the dispute is resolved by agreement or by receipt of EPA's decision.


76. If Respondent fails to pay stipulated penalties when due, EPA may institute
proceedings to collect the penalties, as well as Interest. Respondent shall pay Interest on the
unpaid balance, which shall begin to accrue on the date of demand made pursuant to Paragraph
72. Nothing in this Settlement Agreement shall be construed as prohibiting, altering, or in any
way limiting the ability of EPA to seek any other remedies or sanctions available by virtue of
Respondent's violation of this Settlement Agreement or of the statutes and regulations upon
which it is based, including, but not limited to, penalties pursuant to Sections 106(b) and 122(1)
of CERCLA, 42 U.S.C. §§ 9606(b) and 9622(1), and punitive damages pursuant to Section
107(c)(3) of CERCLA, 42 U.S.C. § 9607(c)(3). Provided, however, that EPA shall not seek civil
penalties pursuant to Section 106(b) or 122(1) of CERCLA or punitive damages pursuant to
Section 107(c)(3) of CERCLA for any violation for which a stipulated penalty is provided in this
Section, except in the case of a willful violation of this Settlement Agreement or in the event that
EPA assumes performance of a portion or all of the Work pursuant to Section XIX,
Paragraph 80. Notwithstanding any-other provision of this Section, EPA may, in its
unreviewable discretion, waive any portion of stipulated penalties that have accrued pursuant to
this Settlement Agreement.


XVIII. COVENANT NOT TO SUE BY EPA


77. In consideration of the actions that will be performed and the payments that will be
made by Respondent under the terms of this Settlement Agreement, and except as otherwise
specifically provided in this Settlement Agreement, EPA covenants not to sue or to take
administrative action against Respondent pursuant to Sections 106 and 107(a) of CERCLA, 42
U.S.C. §§ 9606 and 9607(a), for the Work. This covenant not to sue shall take effect upon the
Effective Date and is conditioned upon the complete and satisfactory performance by
Respondent of all obligations under this Settlement Agreement. This covenant not to sue
extends only to Respondent and does not extend to any other person.
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XIX. RESERVATIONS OF RIGHTS BY EPA


78. Except as specifically provided in this Settlement Agreement, nothing in this
Settlement Agreement shall limit the power and authority of EPA or the United States to take,
direct, or order all actions necessary to protect public health, welfare, or the environment or to
prevent, abate, or minimize an actual or threatened release of hazardous substances, pollutants or
contaminants, or hazardous or solid waste on, at, or from the Site. Further, nothing in this
Settlement Agreement shall prevent EPA from seeking legal or equitable relief to enforce the
terms of this Settlement Agreement, from taking other legal or equitable action as it deems
appropriate and necessary, or from requiring Respondent in the future to perform additional
activities pursuant to CERCLA or any other applicable law.


79. The covenant not to sue set forth in Section XVIII above does not pertain to any
matters other than those expressly identified therein. EPA reserves, and this Settlement
Agreement is without prejudice to, all rights against Respondent with respect to all other matters,
including, but not limited to:


a. claims based on a failure by Respondent to meet a requirement of this
Settlement Agreement;


b. liability for costs incurred or to be incurred by EPA at the Site;


c. liability for performance of response actions other than the Work;


d. criminal liability;


c. liability for damages for injury to, destruction of, or loss of natural resources,
and for the costs of any natural resource damage assessments;


f. liability arising from the past, present, or future disposal, release or threat of
release of Waste Materials outside of the Site; and


g. liability for costs incurred or to be incurred by the Agency for Toxic
Substances and Disease Registry related to the Site.


80. Work Takeover. In the event EPA determines that Respondent has ceased
implementation of any portion of the Work, is seriously or repeatedly deficient or late in its
performance of the Work, or is implementing the Work in a manner which may cause an
endangerment to human health or the environment, EPA may assume the performance of all or
any portion of the Work as EPA determines necessary. Respondent may invoke the procedures
set forth in Section XV (Dispute Resolution) to dispute EPA's determination that takeover of the
Work is warranted under this Paragraph. EPA reserves the right to bring an action to recover any
costs incurred by the United States in performing the Work pursuant to this Paragraph, in
accordance with Section XIX (Reservation of Rights By EPA). Notwithstanding any other
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provision of this Settlement Agreement, EPA retains all authority and reserves all rights to take
any and all response actions authorized by law.


XX. COVENANT NOT TO SUE BY RESPONDENT


81. Respondent covenants not to sue and agrees not to assert any claims or causes of
action against the United States, or its contractors or employees, with respect to the Work or this
Settlement Agreement, including, but not limited to:


a. any direct or indirect claim for reimbursement from the Hazardous Substance
Superfund established by 26 U.S.C. § 9507, based on Sections 106(b)(2), 107, 111, 112, or 113
of CERCLA, 42 U.S.C. §§ 9606(b)(2), 9607, 9611, 9612, or 9613, or any other provision of law;


b. any claim arising out of response actions at or in connection with the Site,
including any claim under the United States Constitution, the Rhode Island State Constitution,
the Tucker Act, 28 U.S.C. § 1491, the Equal Access to Justice Act, 28 U.S.C. § 2412, as
amended, or at common law; or


c. any claim against the United States pursuant to Sections 107 and 113 of
CERCLA, 42 U.S.C. §§ 9607 and 9613, relating to the Work or this Settlement Agreement,
except that Respondent specifically reserves any and all claims under Section 113(0(3)(B) of
CERCLA, 42 U.S.C. § 9613(0(3)(B), against the United States Department of the Navy and the
United States Department of the Air Force in connection with the Work or this Settlement
Agreement.


82. Nothing in this Agreement shall be deemed to constitute approval or preauthorization of
a claim within the meaning of Section 111 of CERCLA, 42 U.S.C. § 9611, or 40 C.F.R. §
300.700(d).


XXI. OTHER CLAIMS


83. By issuance of this Settlement Agreement, the United States and EPA assume no
liability for injuries or damages to persons or property resulting from any acts or omissions of
Respondent. The United States or EPA shall not be deemed a party to any contract entered into by
Respondent or its directors, officers, employees, agents, successors, representatives, assigns,
contractors, or consultants in carrying out actions pursuant to this Settlement Agreement.


84. Except as expressly provided in Section XVIII (Covenant Not to Sue by EPA), nothing
in this Settlement Agreement constitutes a satisfaction of or release from any claim or cause of
action against Respondent or any person not a party to this Settlement Agreement, for any liability
such person may have under CERCLA, other statutes, or common law, including but not limited to
any claims of the United States for costs, damages and interest under Sections 106 and 107 of
CERCLA, 42 U.S.C. §§ 9606 and 9607.
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85. No action or decision by EPA pursuant to this Settlement Agreement shall give rise to
any right to judicial review, except as set forth in Section 113(h) of CERCLA, 42 U.S.C. § 9613(h).


XXII. CONTRIBUTION 


86. The Parties agree that this Settlement Agreement constitutes an administrative
settlement for purposes of Section 113(0(2) of CERCLA, 42 U.S.C. § 9613(0(2), and that
Respondent is entitled, as of the Effective Date, to protection from contribution actions or claims
as provided by Sections 113(0(2) and 122(h)(4) of CERCLA, 42 U.S.C. §§ 9613(0(2) and
9622(h)(4), for "matters addressed" in this Settlement Agreement. The "matters addressed" in
this Settlement Agreement are the Work.


87. The Parties agree that this Settlement Agreement constitutes an administrative
settlement for purposes of Section 113(f)(3)(B) of CERCLA, 42 U.S.C. § 9613(0(3)(B),
pursuant to which Respondent has, as of the Effective Date, resolved its liability to the United
States for the Work.


88. Nothing in this Settlement Agreement precludes the United States or Respondent
from asserting any claims, causes of action, or demands for indemnification, contribution, or cost
recovery against any persons not parties to this Settlement Agreement. Nothing in this
Settlement Agreement diminishes the right of the United States, pursuant to Section 113(0(2)
and (3) of CERCLA, 42 U.S.C. § 9613(0(2)-(3), to pursue any such persons to obtain additional
response costs or response action and to enter into settlements that give rise to contribution
protection pursuant to Section 113(0(2).


XXIII. INDEMNIFICATION


89. Respondent shall indemnify, save and hold harmless the United States, its officials,
agents, contractors, subcontractors, employees and representatives from any and all claims or
causes of action arising from, or on account of, negligent or other wrongful acts or omissions of
Respondent, its officers, directors, employees, agents, contractors, or subcontractors, in carrying
out actions pursuant to this Settlement Agreement. In addition, Respondent agrees to pay the
United States all costs incurred by the United States, including but not limited to attorneys fees
and other expenses of litigation and settlement, arising from or on account of claims made
against the United States based on negligent or other wrongful acts or omissions of Respondent,
its officers, directors, employees, agents, contractors, subcontractors and any persons acting on
their behalf or under their control, in carrying out activities pursuant to this Settlement
Agreement. The United States shall not be held out as a party to any contract entered into by or
on behalf of Respondent in carrying out activities pursuant to this Settlement Agreement.
Neither Respondent nor any such contractor shall be considered an agent of the United States.


90. The United States shall give Respondent notice of any claim for which the United
States plans to seek indemnification pursuant to this Section and shall consult with Respondent
prior to settling such claim.
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91. Respondent waives all claims against the United States for damages or
reimbursement or for set-off of any payments made or to be made to the United States, arising
from or on account of any contract, agreement, or arrangement between Respondent and any
person for performance of Work on or relating to the Site, including, but not limited to, claims on
account of construction delays. In addition, Respondent shall indemnify and hold harmless the
United States with respect to any and all claims for damages or reimbursement arising from or on
account of any contract, agreement, or arrangement between Respondent and any person for
performance of Work pursuant to this Settlement Agreement, including, but not limited to,
claims on account of construction delays.


XXIV. INSURANCE


92. At least seven (7) days prior to commencing any on-Site work under this Settlement
Agreement, Respondent shall secure, and shall maintain for the duration of this Settlement
Agreement, comprehensive general liability insurance and automobile insurance with limits of
one million dollars, combined single limit, naming EPA as an additional insured. Within the
same time period, Respondent shall provide EPA with certificates of such insurance and a copy
of each insurance policy. Respondent shall submit such certificates and copies of policies each
year on the anniversary of the Effective Date. In addition, for the duration of the Settlement
Agreement, Respondent shall satisfy, or shall ensure that their contractors or subcontractors
satisfy, all applicable laws and regulations regarding the provision of worker's compensation
insurance for all persons performing the Work on behalf of Respondent in furtherance of this
Settlement Agreement. If Respondent demonstrates by evidence satisfactory to EPA that any
contractor or subcontractor maintains insurance equivalent to that described above, or insurance
covering some or all of the same risks but in an equal or lesser amount, then Respondent need
provide only that portion of the insurance described above which is not maintained by such
contractor or subcontractor.


XXV. FINANCIAL ASSURANCE


93. Within 90 days of the Effective Date, Respondents shall establish and maintain
financial security for the benefit of EPA in the amount of $1.5 million in one or more of the
following forms, in order to secure the full and final completion of Work by Respondents:


a. a surety bond unconditionally guaranteeing payment and/or performance of the Work;


b. one or more irrevocable letters of credit, payable to or at the direction of EPA, issued
by financial institutions) acceptable in all respects to EPA;


c. a trust fund administered by a trustee acceptable in all respects to EPA;


d. a policy of insurance issued by an insurance carrier acceptable in all respects to EPA,
which ensures the payment and/or performance of the Work;
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C. a written guarantee to pay for or perform the Work provided by one or more parent
companies of Respondent, or by one or more unrelated companies that have a substantial
business relationship with Respondent; including a demonstration that any such guarantor
company satisfies the financial test requirements of 40 C.F.R. Part 264.143(f); and/or


f. a demonstration of sufficient financial resources to pay for the Work made by
Respondent, which shall consist of a demonstration that Respondent satisfies the requirements of
40 C.F.R. Part 264.143(f).


94. Any and all financial assurance instruments provided pursuant to this Section shall
be in form and substance satisfactory to EPA, determined in EPA's sole discretion. In the event
that EPA determines at any time that the financial assurances provided pursuant to this Section
(including, without limitation, the instrument(s) evidencing such assurances) are inadequate,
Respondent shall, within 30 days of receipt of notice of EPA's determination, obtain and present
to EPA for approval one of the other forms of financial assurance listed in Paragraph 93, above.
In addition, if at any time EPA notifies Respondent that the anticipated cost of completing the
Work has increased, then, within 30 days of such notification, Respondent shall obtain and
present to EPA for approval a revised form of financial assurance (otherwise acceptable under
this Section) that reflects such cost increase. Respondent's inability to demonstrate financial
ability to complete the Work shall in no way excuse performance of any activities required under
this Settlement Agreement.


95. If Respondent seeks to ensure completion of the Work through a guarantee pursuant
to Subparagraph 93(e) or 93(f) of this Settlement Agreement, Respondent shall (i) demonstrate to
EPA's satisfaction that the guarantor satisfies the requirements of 40 C.F.R. Part 264.143(0; and
(ii) resubmit sworn statements conveying the information required by 40 C.F.R. Part 264.143(0
annually, on the anniversary of the Effective Date or such other date as agreed by EPA, to EPA.
For the purposes of this Settlement Agreement, wherever 40 C.F.R. Part 264.143(f) references
"sum of current closure and post-closure costs estimates and the current plugging and
abandonment costs estimates," the dollar amount to be used in the relevant financial test
calculations shall be the current cost estimate of $1.5 million for the Work at the Site plus any
other RCRA, CERCLA, TSCA, or other federal environmental obligations financially assured by
the relevant Respondent or guarantor to EPA by means of passing a financial test.


96. If, after the Effective Date, Respondent can show that the estimated cost to complete
the remaining Work has diminished below the amount set forth in Paragraph 93 of this Section,
Respondent may reduce the amount of the financial security provided under this Section to the
estimated cost of the remaining Work to be performed. Respondent shall submit a proposal for
such reduction to EPA, in accordance with the requirements of this Section, and may reduce the
amount of the security after receiving written approval from EPA. In the event of a dispute,
Respondent may seek dispute resolution pursuant to Section XV (Dispute Resolution).
Respondent may reduce the amount of security in accordance with EPA's written decision
resolving the dispute.
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97. Respondent may change the form of financial assurance provided under this Section
at any time, upon notice to and prior written approval by EPA, provided that EPA determines
that the new form of assurance meets the requirements of this Section. In the event of a dispute,
Respondent may change the form of the financial assurance only in accordance with the written
decision resolving the dispute.


XXVI. MODIFICATIONS


98. The OSC may make modifications to any plan or schedule or Statement of Work in
writing or by oral direction. Any oral modification will be memorialized in writing by EPA
promptly, but shall have as its effective date the date of the OSC's oral direction. Any other
requirements of this Settlement Agreement may be modified in writing by mutual agreement of
the Parties.


99. If Respondent seeks permission to deviate from any approved work plan or schedule
or Statement of Work, Respondent's Project Coordinator shall submit a written request to EPA
for approval outlining the proposed modification and its basis. Respondent may not proceed
with the requested deviation until receiving oral or written approval from the OSC pursuant to
Paragraph 93.


100. No informal advice, guidance, suggestion, or comment by the OSC or other EPA
representatives regarding reports, plans, specifications, schedules, or any other writing submitted
by Respondent shall relieve Respondent of its obligation to obtain any formal approval required
by this Settlement Agreement, or to comply with all requirements of this Settlement Agreement,
unless it is formally modified.


XXVII. NOTICE OF COMPLETION OF WORK


101. When EPA determines, after EPA's review of the Final Report, that all Work has
been fully performed in accordance with this Settlement Agreement, with the exception of any
continuing obligations required by this Settlement Agreement, including post removal site
controls, EPA will provide written notice to Respondent. If EPA determines that any such Work
has not been completed in accordance with this Settlement Agreement, EPA will notify
Respondent, provide a list of the deficiencies, and require that Respondent modify the Work Plan
if appropriate in order to correct such deficiencies. Respondent shall implement the modified
and approved Work Plan and shall submit a modified Final Report in accordance with the EPA
notice. Failure by Respondent to implement the approved modified Work Plan shall be a
violation of this Settlement Agreement.


XXVIII. INTEGRATION/APPENDICES 


102. This Settlement Agreement and its appendices constitute the final, complete and
exclusive agreement and understanding among the Parties with respect to the settlement
embodied in this Settlement Agreement. The Parties acknowledge that there are no
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representations, agreements or understandings relating to the settlement other than those
expressly contained in this Settlement Agreement.


XXIX. EFFECTIVE DATE


103. This Settlement Agreement shall be effective five (5) days after the Settlement
Agreement is signed by the Director, Office of Site Rernediation and Restoration.
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By


The undersigned representative of Respondent certifies that it is fully authorized to enter into the
terms and conditions of this Settlement Agreement and to bind the parties it represent(s) to this
document.


Agreed this ,D day of  fi-U. G s T ,2z:0


For Respondent  e m kin	 ___T-Afh u s  -rg € 5	 .


Title  Vice	 Prasr bci\C -1
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It is so ORDERED and Agreed this 	 day of i	 , 2009.


BY:


James T. Owens, III
Director, Office of Site Remediation and Restoration
Region 1
U.S. Environmental Protection Agency


EFFECTIVE DATE:
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APPENDIX A


STATEMENT OF WORK


This Statement of Work is provided for the Centredale Manor Restoration Project in North
Providence,. Rhode Island


Preface 


EPA has determined that the Respondent has the ability to promptly and properly prevent,
mitigate, or eliminate the threats posed by hazardous substances at the Site. Therefore, EPA has
issued a Administrative Settlement Agreement and Order on Consent (Order) to the Respondent
with this attached Statement of Work (SOW).


As described previously in the Order, EPA has undertaken Removal Actions at the Site to
prevent exposure and control migration of dioxin contamination at the Site. This statement of work
addresses the Removal Activities which are proposed in the Action Memorandum for the
Centredale Manor Restoration Project, dated July 16, 2009.


The Order and SOW compel the Respondent to develop a work plan (plan) for implementing the
specific actions described below. The components of this work plan (also called a "deliverable")
must be submitted to EPA for approval before implementation. The work plan shall consist
of/describe the components listed below:


GENERAL COMPONENTS


1. All actions taken by the Respondent shall not be inconsistent with the National
Contingency Plan (NCP), found in Title 40, Part 300 of the Code of Federal Regulations
(40 CFR 300)


2. The Respondent shall communicate freely with the On-Scene Coordinator (OSC) prior to
and during development of plans and deliverables, and throughout the implementation of
approved plans. At a minimum, weekly progress meetings will be scheduled throughout
the implementation of the Order.


3. Site Security - The plan shall provide for on-site security during construction and
thereafter. The effectiveness of sips, fences, and barriers will be evaluated during the
construction phase to determine if they adequately restrict access. If not deemed to be
sufficient by the OS C, additional fencing, the placement of security guards or other
measures may be warranted. Site security shall be maintained until EPA determines that
the threats posed by conditions at the Site are eliminated or substantially mitigated.


4. Project schedule - The plan will provide a detailed project schedule, including
completion dates for interim activities. Out of respect for the residents, noisy equipment
(such as dump trucks or bulldozers) will not be operated before 0800hrs. Daily, weekly
and project work schedules will be provided to the OSC.
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5. Site-Specific Health and Safety Plan (HASP) - The Respondent shall develop and
implement a HASP for all activities to be conducted at the Site in accordance with the
NCP §300.150, and OSHA 1910.50. The HASP shall be developed to protect all on-site
personnel and the general public. Private employers are responsible for the health and
safety of their own employees. Nothing contained in this SOW or the Order shall relieve
the Respondent of this liability. The HASP shall be provided to EPA for review and
approval within 7 days of the effective date of the Order.


6. Traffic Management Plan - The Respondent shall develop a traffic management plan to
provide for safe and efficient movement of response related vehicles entering and exiting
the site, as well as on site traffic control. The Traffic Management Plan shall be provided
to EPA for review and approval within 7 days of the effective date of the Order.


7. Quality Assurance Plan (QAP) - The Respondent shall develop a QAP to be used in
conducting all field and laboratory analysis. The QAP shall ensure that analytical results
generated are of known quality. The QAP will be consistent with the Region 1, EPA-
New England Compendium of Quality Assurance Project Plan Guidance. The QAP
shall be provided to EPA for review and approval within 7 days of the effective date of the
Order.


8. Completion of Work Report (CWR) - Upon completion of the tasks in this Order and
SOW, the Respondent shall submit a CWR summarizing the work performed. At a
minimum, the CWR will provide an estimate of the Respondent's costs incurred; identify
all required activities and certify that each has been completed in accordance with the
approved plans; include original photographs with written descriptions; include analytical
results of any environmental samples collected during the period of performance, in both
tables and on site maps; include 'as-built' drawings of any structures or features
constructed; contain a chronology of onsite activities; identify subcontractors and their
roles. The CWR shall be provided to EPA for review and approval within 45 days of the
completion of the other tasks in this Order and SOW.


SPECIFIC ACTIONS


9. Install steel sheeting on the riverbank to control surface water
10. Perform limited excavation to the specified lines and grades, as negotiated in the


Administrative Settlement and Order on Consent, sufficient to remove primary source
dioxin contaminated soils


11. Conduct dewatering and water treatment as necessary
12. Provide off-site disposal of primary source dioxin contaminated soils
13. Backfill and re-grade the excavation to existing grades and slopes
14. Install an engineered impermeable cap compliant with RCRA regulations to control


percolation of precipitation and prevent direct contact with any remaining contaminated
soils
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15. Install groundwater/pore water monitoring points near the ground water/ surface water
interface


16. Conduct one round of ground water/pore water sample collection and analysis to evaluate
the effectiveness of the engineered impermeable cap


17. Construct erosion control armoring on the riverbank
18. Repair any response related damages including landscaping, pavement and walkways
19. Obtain all necessary local, state or federal permits for construction, except as specifically


exempted by the OSC
20. Confirm and attain applicable or relevant and appropriate requirements under federal


environmental or state environmental laws to the extent practicable


21. Other specific actions


At any time prior to the completion of the work specified in this SOW, EPA may determine that
additional tasks are necessary, consistent with this SOW, in order to achieve the objectives of the
Order, the SOW and CERCLA.
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FROM: Ted Bazenas, On-Scene Coordinato
Emergency Response and Rem


THRU: Steven R. Novick, Chief
Emergency Response and Rem6	 ion II


Arthur V. Johnson III, Chief
Emergency Planning & Response ranch


T James T. Owens III, Directo
Office of Site Remediation o ion
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CONTAINS ENFORCEMENT-SENSITIVE INFORMATION


MEMORANDUM


DATE: July 16, 2009


SURE Request for a Removal Action at the Centredale Manor Restoration Site, North
Providence, Bristol County, Rhode Islaj.1	 21 Memorandum


I.	 PURPOSE


The purpose of this Action Memorandum is to request and document approval of the proposed
removal action at the Centredale Manor Restoration Site (the Site or CMRP), which is located in
North Providence, Bristol County, Rhode Island. Hazardous substances, present in soil, surface
water, sediment and groundwater at the Site, if not addressed by implementing the response
actions selected in this Action Memorandum, will continue to pose a threat to human health and
the environment.. EPA has negotiated an Administrative Order on Consent for implementation of
the actions described herein. In the event that the Potentially Responsible Party (the Respondent)
does not perform the actions as directed in the Order, EPA is prepared to undertake the work on
a fund-lead basis, pending availability of funding. There are no nationally significant or
precedent-setting issues associated with this Site, and there has been no use of the OSC's
$200,000 warrant authority.


IL SITE CONDITIONS AND BACKGROUND


CERCLIS	 :	 RID981203755
SITE EN :	 016P
CATEGORY :	 Time-Critical


.	 Toll Free • 1-888-372-7341
Internet Address (URL) • http://www.epa.goviregion1


Recycled/Recyclable -Printed with Vegetable Oil Based Inks on Recycled Paper (Minimum 30% Postconsunier)
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A. Site Description 


1. Removal site evaluation


There have been several previous investigations at the Site by EPA Removal
Program and the Remedial Program and several removal actions documented in a
series of Action Memorandums. Please refer to previous Action Memorandums
of May, 1999; September, 1999; June, 2000; September, 2003; and June, 2005.
(note: all references in this document to "previous Action Memorandums" include
all of these documents.)


On January 31 and February 05, 2008 groundwater monitoring wells were
installed at the site as part of the Remedial Investigation/Feasibility Study (R IFS)
for the EPA Remedial Program. Samples of the soil borings were analyzed and
revealed elevated levels of dioxin in surface and subsurface soils. EPA has
determined that dioxin is migrating to the adjacent Woonasquatucket River.
Though dioxin is not soluble in water, migration may be facilitated by elevated
levels of volatile organic compounds found in the same samples.


EPA has evaluated this data and other data found in the Interim Final Remedial
Investigation, June 2005. A Preliminary Assessment (PA) was initiated by OSC
Bazenas on March 26, 2009 and updated on June 26, 2009. The Site Investigation
Closure Memorandum dated July 13, 2009 documents the determination that a
Removal Action is appropriate at this Site.


2. Physical location


The Site encompasses the soil, surface water, sediment and flood plain of the
Woonasquatucket River from the bridge at Route 44 in North Providence,
downstream to the Lyman Mill Dam, including all contaminated areas within this
area and any other locations where contamination from this area has come to be
located; and the Brook Village and Centredale Manor Apartment properties which
are located at 2072 and 2074 Smith Street in North Providence, Providence
County, Rhode Island. The geographic coordinates for the Site are 41° 51' 29.5"
north latitude and 71° 30' 28.5" west longitude.


Please refer to the previous Action Memorandums for additional information.


3. Site characteristics


The Centredale Manor Site encompasses the following:


- The Brook Village Apartment property (Brook Village), located at 2072 Smith
Street, North Providence, Providence County, Rhode Island
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- The Centredale Manor Apartment property (Centredale Manor), located at 2074
Smith Street, North Providence, Providence County, Rhode Island


- The flood plain of the adjacent Woonasquatucket River, as defined in the
Federal Emergency Management Agency Flood Insurance Rate Map of the 100
year flood plain, from Route 44 southerly, up to and inclusive of the Allendale
Dam and its associated structures, including the tailrace of the Allendale Dam, in
North Providence, Providence County, Rhode Island.


Brook Village and Centredale Manor are zoned for residential occupancy and
encompass a total of 9.7 acres of land. Centredale Manor was constructed in 1983.
It is an eight-story apartment building for elderly and handicapped. There are two
paved parking lots located to the north and west of the building.


Brook Village was constructed in 1977. It is an eleven-story apartment building
for elderly and handicapped residents. A series of parking lots extend to the south
of the building. The area around both buildings is landscaped with grass ground
cover.


Both properties are privately owned and are currently active apartment buildings,
providing subsidized housing for several hundred elderly residents.


The approximate area population is :
1,091 people within 1/4 mile
3,334 people within 1/4mile
13,516 people within I mile


Also within I mile of the site are two other elderly care facilities, three public
schools, three private day schools, and six daycare facilities.


According to the EPA Region 1 Environmental Justice Mapping Tool, the Site is
not in an environmental justice area.


4. Release or threatened release into the environment of a hazardous substance,
or pollutant or contaminant


The compound 2,3,7,8-tetrachlorodibenzo-p-dioxin (dioxin or TCDD) is a
hazardous substance as defined in Section 101(14) of CERCLA and is listed at 40
CFR 302.4. Analytical data from the samples collected at this area of the Site
indicate dioxin concentrations up to 33ppb in surficial and sub-surface soils. The
conceptual site model describes migration of dioxin facilitated by VOCs such as
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tetrachloroethylene and trichloroethylene, via groundwater to the surface water of
the Woonasquatucket River.


Dioxin has also been identified in samples collected from surface soils in
wetlands and flood plain areas downstream of the Site. These areas will be
addressed in the long term remedy for the Site. The past use of the Site as a
chemical manufacturing company and a barrel reclamation facility is not
inconsistent with the presence of dioxin. EPA has established that
hexachlorophene was manufactured at the Site; dioxin is a well-documented
byproduct of hexachlorophene production.


5. NPL status


The Site and associated impact areas were added to the National Priorities List on
March 06, 2000.


B. Other Actions to Date


1. Previous actions


EPA and RIDEM have undertaken several previous actions at the Site including
time-critical removals, non-time-critical removals and remedial actions to
characterize the extent of contamination, remove contaminated soils from
adjacent residential properties, construct earthen caps over contaminated areas,
and reconstruct a dam on the Woonasquatucket River. Please refer to previous
Action Memoranda and the Administrative Record for additional information.


2. Current actions


The EPA and the United States Army Corps of Engineers have been conducting a
RI/FS for the Centredale Manor Restoration Project Superfund Site since 2000.
Several studies have been performed to characterize the nature and extent of
contamination in soil, groundwater, sediment, surface water and biota at the site.
As warranted by the data collection and evaluation efforts, several areas
warranting removal actions were identified. This removal action will address a
source of loading and/or leaching of contaminants from the source area into the
Woonasquatucket River.


EPA has released the Interim Final Remedial Investigation Report in June 2005,
followed by Interim Final Baseline Human Health Risk and Ecological Risk
Assessment Reports, and Interim Final Preliminary Remedial Goals Report in
November 2005. A report on the FS is expected in the summer of 2009. The FS
will evaluate a range of remedial alternatives to address remaining soil, sediment
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and groundwater contamination at the site, including Allendale and Lyman Mill
reaches of the Woonasquatucket River which pose an unacceptable risk to human
health or the environment.


C. State and Local Authorities' Roles


1. State and local actions to date


EPA has held Dialogue Group meetings with interested stakeholders, including
the Towns of North Providence and Johnston, the Woonasquatucket River
Watershed Council, the Audubon Society, the Natural Resources Trustees, and
the Potentially Responsible Parties (PRPs). These meetings provide a forum to
exchange ideas, make the involvement process accessible and give stakeholders
input into EPA's cleanup selection process.


Representatives from the Town of North Providence, Brook Village and
Centredale Manor properties have been advised of this Removal Action and the
property managers have discussed ways in which they can accommodate the
displacement of residents' vehicles and assist in the dissemination of information
to their residents.


Since the first Removal Actions in 1999 and subsequent designation of the Site to
the National Priorities List, the State of Rhode Island has been a partner with EPA
in making decisions related to investigations and cleanup actions at the Site.


2.	 Potential for continued State/local response


EPA and RI DEM will continue to coordinate site activities in regard to state
regulations. RI DEM is coordinating wetlands issues with its state counterparts.


North Providence local government and elected officials have pledged the Town's
assistance and cooperation in providing local information and personnel when
appropriate. The Town will continue to provide access to meeting rooms,
historical documents and other support services. EPA may seek other non-
monetary contributions to support the Removal Action from the Town of North
Providence


The Brook Village and Centredale Manor property managers have stated their
willingness to continue to assist EPA in keeping their residents well informed
throughout the Removal Action. Such assistance will include meeting
notifications, access to meeting rooms, and helping to communicate the
accommodations made for residents with displaced vehicles.
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III. THREATS TO PUBLIC HEALTH OR WELFARE OR TIIE ENVIRONMENT, AND
STATUTORY AND REGULATORY AUTHORITIES


Actual or potential exposure to nearby human populations, animals, or the food chain from
hazardous substances or pollutants or contaminants; 5300.415(b)(2)(i)] ;


The primary contaminant, dioxin, is migrating from contaminated soils via groundwater to the
Woonasquatucket River where humans, animals and the food chain may be negatively impacted.
Unless addressed through these actions, sediments throughout the river floodplain will continue
to accumulate dioxins


Actual or potential contamination of drinking water supplies or sensitive ecosystems
[§300.415(b)(2)(0.1;


The Woonasquatucket River and its associated floodplain is a sensitive ecosystem that will
continue to be negatively impacted by the migration of dioxins into sediments and the food
chain.


High levels of hazardous substances or pollutants or contaminants in soils largely at or near the
surface, that may migrate 5300.415(b)(2)(iv)J ;


The primary contaminant, dioxin, is migrating from contaminated soils largely at or near the
surface via groundwater to the Woonasquatucket River where humans, animals and the food
chain are negatively impacted.


The availability of other appropriate Federal or State response mechanisms to respond to the
release [§300.415(b)(2)(vii)] ;


Tithe Respondent fails to complete these actions, there are no other available funds from the
State of Rhode Island or other sources to address this ongoing release.


Contaminant specific information 


Dioxin' has been identified at the Site at levels up tol40ppb in soils samples collected in 2000.
Samples collected from the groundwater impact area in 2008 have identified dioxin in soil up to
33ppb.


Agency for Toxic Substances and Disease Registry (ATSDR), U.S. Department of Health and
Human Services, Public Health Service, Toxicological Profile for Chlorinated Dibenzo-p-dioxins
(CDDs), December, 1998
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Dioxin occurs as a contaminant in the manufacturing process of certain chlorinated organic
compounds, especially chlorinated phenols such as hexachlorophene, and herbicides such as
2,4,5-trichiorophenoxyacetic acid (2,4,5-T). Use of hexachlorophene and 2,4,5-T is currently
restricted in this country. Currently, dioxins are primarily released to the environment during
combustion of fossil fuels (coal, oil, and natural gas) and wood, and during the incineration
processes (municipal and medical waste, and hazardous waste incineration). Uncontrolled
burning of many materials that contain chlorine, such as plastics, wood treated with PCP,
pesticide-treated wastes, other polychlorinated chemicals, and even bleached paper, can produce
dioxins.


Dioxin has a tendency to persist in the environment. It can bind to soil particles and
bioaccumulate in the food chain, especially in foods such as meats, dairy products, and fish.
Dioxin can enter the human body through ingestion, inhalation, and dermal absorption. Human
exposure to very high levels of dioxin causes a skin condition called chlor-acne and is suspected
of causing immunological problems and liver impairment.


The EPA considers dioxin to be a probable human carcinogen. Dioxin has been shown to cause
biochemical alterations; thyroid, reproductive and immune toxicity; and cancer in animals. It is
suspected of causing cancer in humans.


Animal studies have shown that dioxin is highly toxic although there are a wide variety of
responses among the various species tested. Adverse health effects in animals tested include
reproductive and developmental toxicity, hepatotoxicity (liver), inununotoxicity, and
carcinogenicity.


IV. ENDANGERMENT DETERMINATION


Actual or threatened releases of hazardous substances from this Site, if not addressed by
implementing the response action selected in this Action Memorandum, may present an
imminent and substantial endangerment to public health, or welfare, or the environment. 2


2In accordance with OSWER Directive 9360.0-34, an endangerment determination is
made based on relevant action levels, cleanup standards, risk management guidance, or other
relevant information published and relied upon by the State of Rhode Island.
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V. PROPOSED ACTIONS AND ESTIMATED COSTS


A. Proposed Actions 


I. Proposed action description


Impacts to the Woonasquatucket River and groundwater can be effectively reduced by
excavation and disposal of contaminated soils in the area near the eastern bank of the
river at the southern end of the Brook Village parking lot. The subsequent installation of
an impermeable cap will prevent percolation of precipitation through underlying soils and
further mitigate the migration of any residual contamination. The cap also provides a
physical barrier that minimizes the possibility of direct exposure to residual levels of
dioxin in soils. The excavation/cap area will be approximately 1/4 acre in surface area and
impact approximately 150 feet of the eastern bank of the Woonasquatucket River.


Specific removal activities will include the following:


• conduct a site walk with the cleanup contractor;
• install steel sheeting on the riverbank to control surface water
• perform limited excavation to the specified lines and grades as negotiated


in the Administrative Order and described in the Work Plan, pending EPA
approval, sufficient to remove primary source dioxin contaminated soils


• conduct dewatering and water treatment as necessary
• provide off-site disposal of primary dioxin contaminated source soils
• backfill and re-grade excavations to existing grades and slopes
• install an engineered impermeable cap to control percolation of


precipitation and prevent direct contact with any remaining contaminated
soils


• install groundwater/pore water monitoring points near the
groundwater/surface water interface


• conduct at least one round of ground water/ pore water sample collection
and analysis to evaluate the effectiveness of the engineered impermeable
cap


• construct erosion control armoring on the river bank
• repair any response-related damages, including landscaping, pavement and


walkways


The Respondent has a proposal and schedule for these specific actions that include a
work plan, a safety plan, a traffic management plan, and other plans as needed. The
EPA OSC will review all aspects of the proposal and provide comments before
approval.
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2. Community relations


EPA and the RIDEM have committed to a series of meetings, letters and press releases
to ensure that the residents of the two elderly housing complexes and all of North
Providence are kept informed and up to date on activities at the Site.


3. Contribution to remedial performance


The cleanup actions proposed in this Action Memorandum will mitigate the remaining
primary source of dioxin migration to the Woonasquatucket River. The FS will
consider several alternative remedies for addressing contaminated sediments, none of
which can be implemented until the migration of dioxin into the river and sediments
has been mitigated to minimize re-contamination. The actions have been developed in
concert with the EPA Remedial Program to be consistent with long term remedies and
will not impede any future response actions.


3. Description of alternative technologies


Alternative technologies have been employed in investigation of the extent of
contamination and migration of organic contaminants in groundwater. 3


5. Applicable or relevant and appropriate requirements (ARARs)


Federal ARARs:


40 CFR Part 262 Standards Applicable to Generators of Hazardous Waste:


Subpart 13 - The Manifest
262.20: General requirements for manifesting
262.21 : Acquisition of manifests
262.22 : Number of copies of manifests
262.23 : Use of the manifest


Subpart C - Pre-Transport Requirements
262.30: Packaging
262.31 : Labeling
262,32 : Marking


Subpart D - Recordkeeping and Reporting
262.40: Recordkeeping


40 CFR Part 264 Hazardous Waste Regulations - RCRA Subtitle C:
268-270 : Hazardous and Solid Waste Amendments Land Disposal Restrictions Rule


40 CFR Part 300.440 Procedures for Planning and Implementing Off-Site Response Actions (Off-Site Rule)


3 United States Geologic Survey, September , 1999. Distribution of Selected Volatile Organic Compounds
Determined with Water-to-Vapor Diffusion Samplers at the Interface Between Groundwater and Surface Water,
Centredale Manor Site, North Providence, Rhode Island.







Action Memorandum for Centredale Manor Restoration Project Site
	


July 16, 2009
North Providence, Rhode
	


Page 10 of 12


State ARARs:


The OSC will coordinate with State officials to identify additional State ARARs, if
any. In accordance with the National Contingency Plan and EPA Guidance
Documents, the OSC will determine the applicability and practicability of complying
with each ARAR which is identified in a timely manner.


6. Project schedule


Mobilization to the Site is expected to occur in August, 2009. Field excavation and
construction activities are expected to be completed within three months. Site
restoration and documentation may require several additional months. All activities
are to be completed within one year from mobilization.


B. Estimated Costs


The OSC's independent estimate for the costs associated with this action are summarized
below and provided in the event that EPA must initiate or complete the removal action in
lieu of the Respondent. This action memo addendum does not obligate funds from the
removal budget. Actual funding will be dependent on funds available at the time of the
request and other factors.


COST CATEGORY CEILING
e


,, -afit..-,-	 -7
.-..	 ,_	 .''' '''''w4.4 16 74*O'' NafiM# agelle4r -":1"


ERRS Contractor	 $1,500,000.00
Interagency Agreement 	 $ 0.00
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START Contractor $60,000.00
Extramural Subtotal $1,560,000.00
Extramural Contingency	 10% $156,000.00
TOTAL, REMOVAL ACTION CEILING $1,716,000.00


VI. EXPECTED CHANGE IN THE SITUATION SHOULD ACTION BE DELAYED OR
NOT TAKEN


Dioxin contamination will continue to migrate to the Woonasquatucket River, perpetuating
contamination of the sediments and floodplains. Unacceptable risks to human health from
contact with these media will remain unaddressed.
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VII. OUTSTANDING POLICY ISSUES


Until the agency's reassessment of the toxicity of dioxin is complete, EPA/ OSWER Directive
9200.4-26, Memorandum - Approach for Addressing Dioxin in Soil at CERCLA and RCRA
Sites, April 13, 1998 provides guidance for setting starting points for remediation goals at dioxin
sites. The proposed actions are consistent with the guidance document. OSWER concurrence
for this Nationally Significant Removal Action was signed on May 05, 1999.


There are no other precedent-setting policy issues associated with this site.


VIII. ENFORCEMENT ... For Internal Distribution Only


See attached Enforcement Strategy.


The total EPA costs for this removal action based on full-time accounting practices that will be
eligible for cost recovery are estimated to be $1,716,000 (extramural costs) + $ 80,000 (EPA
intramural costs) $1,796,000 X 1.361 (regional indirect rate) = $2,444,356 4 .


IX. RECOMMENDATION


This decision document represents the selected removal action for the Centredale Manor
Restoration Project Site in North Providence, Rhode Island, developed in accordance with
CERCLA, as amended, and is not inconsistent with the National Contingency Plan. The basis
for this decision will be documented in the administrative record to be established for the Site.


Conditions at the Site meet the NCP Section 300.415 (b) (2) criteria for a removal action due to
the following:


Actual or potential exposure to nearby human populations, animals, or the food chain from
hazardous substances or pollutants or contaminants [§300.41 5(b)(2)(0] ;


Actual or potential contamination of drinking water supplies or sensitive ecosystems
[§300.415(1)(2)(iW ;


4Direct Costs include direct extramural costs $1,716,000 and direct intramural costs
$80,000. Indirect costs are calculated based on an estimated indirect cost rate expressed as a
percentage of site specific costs [36.1% x $ 1,796,000j consistent with the full accounting
methodology effective October 2, 2000. These estimates do not include pre judgement interest,
do not take into account other enforcement costs, including Department of Justice costs, and
may be adjusted during the course of a removal action. The estimates are for illustrative
purposes only and their use is not intended to create any rights for responsible parties. Neither
the lack of a total cost estimate nor deviation of actual total costs from this estimate will affect
the United States' right to cost recovery.
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High levels of hazardous substances or pollutants or contaminants in soils largely at or near the
surface, that may migrate [§300.415(b)(2)(iv)J ;


The availability of other appropriate Federal or State response mechanisms to respond to the
release [§300.415(b)(2)(viz)] ;


Other situations or factors that may pose threats to public health or welfare of the United States
or the environment [§300.4 15 (b)(2)(viii)]


I recommend that you approve the proposed removal action. The total removal action project
ceiling if approved will be $1,796,000.


DATE: 	


DISAPPROVAL: 	 DATE: 	








UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 1


5 POST OFFICE SQUARE. SUITE 100
BOSTON. MA 02109-3912


CERTIFIED MAIL
RETURN RECEIPT REQUESTED
July 27, 2010


Jeffery J. Loureiro
Loureiro Engineering Associates, Inc
100 Northwest Drive
Plainville, Cl' 06062


Re:	 Notice of Completion
Administrative Settlement Agreement and Order on Consent for Removal Action


n 	 CERCLA Docket No. 01-2009-0086
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island


Dear Mr. Loureiro:


This letter is written to you in your capacity as the designated Project Coordinator for the
removal action performed pursuant to the Administrative Settlement Agreement and
Order on Consent for Removal Action, CERCLA Docket No. 01-2009-0086 (the
"AOC"), which was signed by the Director of the Office of Site Remediation and
Restoration on August 6, 2009.


Following a site inspection on July 7. 2010, EPA has determined that the Respondent has
fully performed all work in accordance with the AOC, and that all goals of the Order and
the Scope of Work have been satisfied.


Please be advised that this determination does not constitute a release from liability,
covenant not to sue, or waiver of any claims which EPA may have against the
Respondent. In addition, be advised that this determination does not limit EPA's
authority under CERCLA or any other law to conduct future response actions at the
Centredale Manor Restoration Project Superfund Site. EPA reserves all rights with
respect to the Site including, but not limited to, the right to initiate judicial or
administrative enforcement actions, the right to recover costs incurred by the United
States in connection with the Site, and the right to undertake further response actions and
recover the costs of such actions from the Respondent or any other responsible parties.
Finally, please note that the Respondent is subject to continuing obligations pursuant to
the AOC (e.g., record preservation).


To11 Free • 1 -98-372-7341
Internet Address (IJFIL) • http:,'Iwww.epa.gov;reg onl


Recycled/Recyclable • Pnnted with Vegetable Oil Based Inks on Recycled Paper (Minimum	 Postconsumer)







Sincerely,


Edward Raze
On-Scene Coordinator


If you have any questions, please call me at (617) 918-1230.


cc:	 Anna Krasko, EPA Remedial Project Manager
Eve Vaudo, EPA Senior Enforcement Counsel
Louis Maccarone, Engineer, RIDEM
Jerome C. Muys, Jr. Esq., for the Respondent








THRU: Steven R. Novick, Chief
Emergency Response and Rem6	 ion


Arthur V. Johnson III, Chief
Emergency Planning & Response l fanch


James T. Owens III, Direct°
Office of Site Remediation 	 o on
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CONTAINS ENFORCEMENT-SENSITIVE INFORMATION


MEMORANDUM


DATE: July 16, 2009


SUM: Request for a Removal Action at the Centredale Manor Restoration Site, North
Providence, Bristol County, Rhode Isla 	 • Memorandum


FROM: Ted Bazenas, On-Scene Coordinato
Emergency Response and Rem	 n II


I.	 PURPOSE


The purpose of this Action Memorandum is to request and document approval of the proposed
removal action at the Centredale Manor Restoration Site (the Site or CMRP), which is located in
North Providence, Bristol County, Rhode Island. Hazardous substances, present in soil, surface
water, sediment and groundwater at the Site, if not addressed by implementing the response
actions selected in this Action Memorandum, will continue to pose a threat to human health and
the environment.. EPA has negotiated an Administrative Order on Consent for implementation of
the actions described herein. In the event that the Potentially Responsible Party (the Respondent)
does not perform the actions as directed in the Order, EPA is prepared to undertake the work on
a fund-lead basis, pending availability of funding. There are no nationally significant or
precedent-setting issues associated with this Site, and there has been no use of the OSC's
$200,000 warrant authority.


IL SITE CONDITIONS AND BACKGROUND


CERCLIS	 :	 RID981203755
SITE ID# :	 016P
CATEGORY :	 Time-Critical
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A. Site Description


1. Removal site evaluation


There have been several previous investigations at the Site by EPA Removal
Program and the Remedial Program and several removal actions documented in a
series of Action Memorandums. Please refer to previous Action Memorandums
of May, 1999; September, 1999; June, 2000; September, 2003; and June, 2005.
(note: all references in this document to "previous Action Memorandums" include
all of these documents.)


On January 31 and February 05, 2008 groundwater monitoring wells were
installed at the site as part of the Remedial Investigation/Feasibility Study (RI/FS)
for the EPA Remedial Program. Samples of the soil borings were analyzed and
revealed elevated levels of dioxin in surface and subsurface soils. EPA has
determined that dioxin is migrating to the adjacent Woonasquatucket River.
Though dioxin is not soluble in water, migration may be facilitated by elevated
levels of volatile organic compounds found in the same samples.


EPA has evaluated this data and other data found in the Interim Final Remedial
Investigation, June 2005. A Preliminary Assessment (PA) was initiated by OSC
Bazenas on March 26, 2009 and updated on June 26, 2009. The Site Investigation
Closure Memorandum dated July 13, 2009 documents the determination that a
Removal Action is appropriate at this Site.


2. Physical location


The Site encompasses the soil, surface water, sediment and flood plain of the
Woonasquatucket River from the bridge at Route 44 in North Providence,
downstream to the Lyman Mill Dam, including all contaminated areas within this
area and any other locations where contamination from this area has come to be
located; and the Brook Village and Centredale Manor Apartment properties which
are located at 2072 and 2074 Smith Street in North Providence, Providence
County, Rhode Island. The geographic coordinates for the Site are 41° 51' 29.5"
north latitude and 71° 30' 28.5" west longitude.


Please refer to the previous Action Memorandums for additional information.


3. Site characteristics


The Centredale Manor Site encompasses the following:


- The Brook Village Apartment property (Brook Village), located at 2072 Smith
Street, North Providence, Providence County, Rhode Island
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- The Centredale Manor Apartment property (Centredale Manor), located at 2074
Smith Street, North Providence, Providence County, Rhode Island


- The flood plain of the adjacent Woonasquatucket River, as defined in the
Federal Emergency Management Agency. Flood Insurance Rate Map of the 100
year flood plain, from Route 44 southerly, up to and inclusive of the Allendale
Dam and its associated structures, including the tailrace of the Allendale Dam, in
North Providence, Providence County, Rhode Island.


Brook Village and Centredale Manor are zoned for residential occupancy and
encompass a total of 9.7 acres of land. Centredale Manor was constructed in 1983.
It is an eight-story apartment building for elderly and handicapped. There are two
paved parking lots located to the north and west of the building.


Brook Village was constructed in 1977. It is an eleven-story apartment building
for elderly and handicapped residents. A series of parking lots extend to the south
of the building. The area around both buildings is landscaped with grass ground
cover.


Both properties are privately owned and are currently active apartment buildings,
providing subsidized housing for several hundred elderly residents.


The approximate area population is :
1,091 people within 1/4 mile
3,334 people within 'A mile
13,516 people within I mile


Also within 1 mile of the site are two other elderly care facilities, three public
schools, three private day schools, and six daycare facilities.


According to the EPA Region 1 Environmental Justice Mapping Tool, the Site is
not in an environmental justice area.


4. Release or threatened release into the environment of a hazardous substance,
or pollutant or contaminant


The compound 2,3,7,8-tetrachlorodibenzo-p-dioxin (dioxin or TCDD) is a
hazardous substance as defined in Section 101(14) of CERCLA and is listed at 40
CFR 302.4. Analytical data from the samples collected at this area of the Site
indicate dioxin concentrations up to 33ppb in surlicial and sub-surface soils. The
conceptual site model describes migration of dioxin facilitated by VOCs such as
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tetrachloroethylene and trichloroethylene, via groundwater to the surface water of
the Woonasquatucket River.


Dioxin has also been identified in samples collected from surface soils in
wetlands and flood plain areas downstream of the Site. These areas will be
addressed in the long term remedy for the Site. The past use of the Site as a
chemical manufacturing company and a barrel reclamation facility is not
inconsistent with the presence of dioxin. EPA has established that
hexachlorophene was manufactured at the Site; dioxin is a well-documented
byproduct of hexachlorophene production.


5. . NPL status


The Site and associated impact areas were added to the National Priorities List on
March 06, 2000.


B. Other Actions to Date


1. Previous actions


EPA and R1DEM have undertaken several previous actions at the Site including
time-critical removals, non-time-critical removals and remedial actions to
characterize the extent of contamination, remove contaminated soils from
adjacent residential properties, construct earthen caps over contaminated areas,
and reconstruct a dam on the Woonasquatucket River. Please refer to previous
Action Memoranda and the Administrative Record for additional information.


2. Current actions


The EPA and the United States Army Corps of Engineers have been conducting a
RI/FS for the Centredale Manor Restoration Project Superfund Site since 2000.
Several studies have been performed to characterize the nature and extent of
contamination in soil, groundwater, sediment, surface water and biota at the site.
As warranted by the data collection and evaluation efforts, several areas
warranting removal actions were identified. This removal action will address a
source of loading and/or leaching of contaminants from the source area into the
Woonasquatucket River.


EPA has released the Interim Final Remedial Investigation Report in June 2005,
followed by Interim Final Baseline Human Health Risk and Ecological Risk
Assessment Reports, and Interim Final Preliminary Remedial Goals Report in
November 2005. A report on the FS is expected in the summer of 2009. The FS
will evaluate a range of remedial alternatives to address remaining soil, sediment
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and groundwater contamination at the site, including Allendale and Lyman Mill
reaches of the Woonasquatucket River which pose an unacceptable risk to human
health or the environment.


C. State and Local Authorities' Roles


1. State and local actions to date


EPA has held Dialogue Group meetings with interested stakeholders, including
the Towns of North Providence and Johnston, the Woonasquatucket River
Watershed Council, the Audubon Society, the Natural Resources Trustees, and
the Potentially Responsible Parties (PRPs). These meetings provide a forum to
exchange ideas, make the involvement process accessible and give stakeholders
input into EPA's cleanup selection process.


Representatives from the Town of North Providence, Brook Village and
Centredale Manor properties have been advised of this Removal Action and the
property managers have discussed ways in which they can accommodate the
displacement of residents' vehicles and assist in the dissemination of information
to their residents.


Since the first Removal Actions in 1999 and subsequent designation of the Site to
the National Priorities List, the State of Rhode Island has been a partner with EPA
in making decisions related to investigations and cleanup actions at the Site.


2.	 Potential for continued State/local response


EPA and RI DEM will continue to coordinate site activities in regard to state
regulations. RI DEM is coordinating wetlands issues with its state counterparts.


North Providence local government and elected officials have pledged the Town's
assistance and cooperation in providing local information and personnel when
appropriate. The Town will continue to provide access to meeting rooms,
historical documents and other support services. EPA may seek other non-
monetary contributions to support the Removal Action from the Town of North
Providence


The Brook Village and Centredale Manor property managers have stated their
willingness to continue to assist EPA in keeping their residents well informed
throughout the Removal Action. Such assistance will include meeting
notifications, access to meeting rooms, and helping to communicate the
accommodations made for residents with displaced vehicles.
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III. THREATS TO PUBLIC HEALTH OR WELFARE OR THE ENVIRONMENT, AND
STATUTORY AND REGULATORY AUTHORITIES


Actual or potential exposure to nearby human populations, animals, or the food chain from
hazardous substances or pollutants or contaminants; [§300.415(b)(2)(W ;


The primary contaminant, dioxin, is migrating from contaminated soils via groundwater to the
Woonasquatucket River where humans, animals and the food chain may be negatively impacted.
Unless addressed through these actions, sediments throughout the river floodplain will continue
to accumulate dioxins


Actual or potential contamination of drinking water supplies or sensitive ecosystems
[§300.415(b)(2)(1W ;


The Woonasquatucket River and its associated floodplain is a sensitive ecosystem that will
continue to be negatively impacted by the migration of dioxins into sediments and the food
chain.


High levels of hazardous substances or pollutants or contaminants in soils largely at or near the
surface, that may migrate [§300.415(b)(2)(iv)J ;


The primary contaminant, dioxin, is migrating from contaminated soils largely at or near the
surface via groundwater to the Woonasquatucket River where humans, animals and the food
chain are negatively impacted.


The availability of other appropriate Federal or State response mechanisms to respond to the
release [§300.415(b)(2)(vii)] ;


If the Respondent fails to complete these actions, there are no other available funds from the
State of Rhode Island or other sources to address this ongoing release.


Contaminant specific information


Dioxin' has been identified at the Site at levels up to140ppb in soils samples collected in 2000.
Samples collected from the groundwater impact area in 2008 have identified dioxin in soil up to
33ppb.


Agency for Toxic Substances and Disease Registry (ATSDR), U.S. Department of Health and
Human Services, Public Health Service, Toxicological Profile for Chlorinated Dibenzo-p-dioxins
(CDDs), December, 1998
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Dioxin occurs as a contaminant in the manufacturing process of certain chlorinated organic
compounds, especially chlorinated phenols such as hexachlorophene, and herbicides such as
2,4,5-trichlorophenoxyacetic acid (2,4,5-T). Use of hexachlorophene and 2,4,5-T is currently
restricted in this country. Currently, dioxins are primarily released to the environment during
combustion of fossil fuels (coal, oil, and natural gas) and wood, and during the incineration
processes (municipal and medical waste, and hazardous waste incineration). Uncontrolled
burning of many materials that contain chlorine, such as plastics, wood treated with PCP,
pesticide-treated wastes, other polychlorinated chemicals, and even bleached paper, can produce
dioxins.


Dioxin has a tendency to persist in the environment. It can bind to soil particles and
bioaccumulate in the food chain, especially in foods such as meats, dairy products, and fish.
Dioxin can enter the human body through ingestion, inhalation, and dermal absorption. Human
exposure to very high levels of dioxin causes a skin condition called chlor-acne and is suspected
of causing immunological problems and liver impairment.


The EPA considers dioxin to be a probable human carcinogen. Dioxin has been shown to cause
biochemical alterations; thyroid, reproductive and immune toxicity; and cancer in animals. It is
suspected of causing cancer in humans.


Animal studies have shown that dioxin is highly toxic although there are a wide variety of
responses among the various species tested. Adverse health effects in animals tested include
reproductive and developmental toxicity, hepatotoxicity (liver), immunotoxicity, and
carcinogenicity.


IV. ENDANGERMENT DETERMINATION


Actual or threatened releases of hazardous substances from this Site, if not addressed by
implementing the response action selected in this Action Memorandum, may present an
imminent and substantial endangerment to public health, or welfare, or the environment. 2


21n accordance with OSWER Directive 9360.0-34, an endangerment determination is
made based on relevant action levels, cleanup standards, risk management guidance, or other
relevant information published and relied upon by the State of Rhode Island.
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V. PROPOSED ACTIONS AND ESTIMATED COSTS


A. Proposed Actions 


1. Proposed action description


Impacts to the Woonasquatucket River and groundwater can be effectively reduced by
excavation and disposal of contaminated soils in the area near the eastern bank of the
river at the southern end of the Brook Village parking lot. The subsequent installation of
an impermeable cap will prevent percolation of precipitation through underlying soils and
further mitigate the migration of any residual contamination. The cap also provides a
physical bather that minimizes the possibility of direct exposure to residual levels of
dioxin in soils. The excavation/cap area will be approximately 1/4 acre in surface area and
impact approximately 150 feet of the eastern bank of the Woonasquatucket River.


Specific removal activities will include the following:


•


conduct a site walk with the cleanup contractor;
install steel sheeting on the riverbank to control surface water
perform limited excavation to the specified lines and grades as negotiated
in the Administrative Order and described in the Work Plan, pending EPA
approval, sufficient to remove primary source dioxin contaminated soils
conduct dewatering and water treatment as necessary -
provide off-site disposal of primary dioxin contaminated source soils
backfill and re-grade excavations to existing grades and slopes
install an engineered impermeable cap to control percolation of
precipitation and prevent direct contact with any remaining contaminated
soils
install groundwater/pore water monitoring points near the
groundwater/surface water interface
conduct at least one round of ground water/ pore water sample collection
and analysis to evaluate the effectiveness of the engineered impermeable
cap
construct erosion control amioring on the river bank
repair any response-related damages, including landscaping, pavement and
walkways


The Respondent has a proposal and schedule for these specific actions that include a
work plan, a safety plan, a traffic management plan, and other plans as needed. The
EPA OSC will review all aspects of the proposal and provide comments before
approval.
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2. Community relations


EPA and the RIDEM have committed to a series of meetings, letters and press releases
to ensure that the residents of the two elderly housing complexes and all of North
Providence are kept informed and up to date on activities at the Site.


3. Contribution to remedial performance


The cleanup actions proposed in this Action Memorandum will mitigate the remaining
primary source of dioxin migration to the Woonasquatucket River. The FS will
consider several alternative remedies for addressing contaminated sediments, none of
which can be implemented until the migration of dioxin into the river and sediments
has been mitigated to minimize re-contamination. The actions have been developed in
concert with the EPA Remedial Program to he consistent with long term remedies and
will not impede any future response actions.


3. Description of alternative technologies


Alternative technologies have been employed in investigation of the extent of
contamination and migration of organic contaminants in groundwater. 3


5. Applicable or relevant and appropriate requirements (ARARs)


Federal A,RARs:


40 CFR Part 262 Standards Applicable to Generators of Hazardous Waste:


Subpart B - The Manifest
262.20: General requirements for manifesting
262.21 : Acquisition of manifests
262.22: Number of copies of manifests
262.23 : Use of the manifest


Subpart C - Pre-Transport Requirements
262.30 : Packaging
262.31 : Labeling
262.32: Marking


Subpart D - Recordkeeping and Reporting
262.40: Recordkeeping


40 CFR Part 264 Hazardous Waste Regulations - RCRA Subtitle C:


268-270 : Hazardous and Solid Waste Amendments Land Disposal Restrictions Rule


40 CFR Part 300.440 Procedures for Planning and Implementing Off-Site Response Actions (Off-Site Rule)


3 United States Geologic Survey, September , 1999. Distribution of Selected Volatile Organic Compounds
Determined with Water-to-Vapor Diffusion Samplers at the interface Between Groundwater and Surface Water,
Centredale Manor Site, North Providence, Rhode Island.
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State ARARs:


The OSC will coordinate with State officials to identify additional State ARARs, if
any. In accordance with the National Contingency Plan and EPA Guidance
Documents, the OSC will determine the applicability and practicability of complying
with each ARAR which is identified in a timely manner.


6. Project schedule


Mobilization to the Site is expected to occur in August, 2009. Field excavation and
construction activities are expected to be completed within three months. Site
restoration and documentation may require several additional months. All activities
are to be completed within one year from mobilization.


B. Estimated Costs 


The OSC's independent estimate for the costs associated with this action are summarized
below and provided in the event that EPA must initiate or complete the removal action in
lieu of the Respondent. This action memo addendum does not obligate funds from the
removal budget. Actual funding will be dependent on funds available at the time of the
request and other factors.


COST CATEGORY CEILING


M. , , A: 'oatrari-","(:Pffea40 -":	 `. i: I; .-,_ r .47.iik-0-0,7":%MlE.(11(MiiMI
$1,500,000.00


$	 0.00
ERRS Contractor
Interagency Agreement


et. ' 1-"c.r.41,	;, .	 ya 	 • ' ,t4e:b1 -69• Wii".C.	'ILitiatg-014
$60,000.00START Contractor


Extramural Subtotal $1,560,000.00
Extramural Contingency 10% $156,000.00


TOTAL, REMOVAL ACTION CEILING $1,716,009.00


VI. EXPECTED CHANGE IN THE SITUATION SHOULD ACTION BE DELAYED OR
NOT TAKEN


Dioxin contamination will continue to migrate to the Woonasquatucket River, perpetuating
contamination of the sediments and floodplains. Unacceptable risks to human health from
contact with these media will remain unaddressed.
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VII. OUTSTANDING POLICY ISSUES


Until the agency's reassessment of the toxicity of dioxin is complete, EPA] OSWER Directive
9200.4-26, Memorandum - Approach for Addressing Dioxin in Soil at CERCLA and RCRA
Sites, April 13, 1998 provides guidance for setting starting points for remediation goals at dioxin
sites. The proposed actions are consistent with the guidance document. OSWER concurrence
for this Nationally Significant Removal Action was signed on May 05, 1999.


There are no other precedent-setting policy issues associated with this site.


VIII. ENFORCEMENT ... For Internal Distribution Only


See attached Enforcement Strategy.


The total EPA costs for this removal action based on full-time accounting practices that will be
eligible for cost recovery are estimated to be $1,716,000 (extramural costs) ± $ 80,000 (EPA
intramural costs) — $1,796,000 X 1.361 (regional indirect rate) = $2,444,356 4 .


IX. RECOMMENDATION


This decision document represents the selected removal action for the Centredale Manor
Restoration Project Site in North Providence, Rhode Island, developed in accordance with
CERCLA, as amended, and is not inconsistent with the National Contingency Plan. The basis
for this decision will be documented in the administrative record to be established for the Site.


Conditions at the Site meet the NCP Section 300.415 (b) (2) criteria for a removal action due to
the following:


Actual or potential exposure to nearby human populations, animals, or the food chain from
hazardous substances or pollutants or contaminants [§300.415(b)(2)(r)] ;


Actual or potential contamination of drinking water supplies or sensitive ecosystems
[§300.415(b)(2)(ii) ;


4Direct Costs include direct extramural costs $1,716,000 and direct intramural costs
$80,000. Indirect costs are calculated based on an estimated indirect cost rate expressed as a
percentage of site specific costs [36.1% x $ 1,796,000] consistent with the full accounting
methodology effective October 2, 2000. These estimates do not include pre judgement interest,
do not take into account other enforcement costs, including Department of Justice costs, and
may be adjusted during the course of a removal action. The estimates are for illustrative
purposes only and their use is not intended to create any rights for responsible parties. Neither
the lack of a total cost estimate nor deviation of actual total costs from this estimate will affect
the United States' right to cost recovery.
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High levels of hazardous substances or pollutants or contaminants in soils largely at or near the
surface, that may migrate [§300.415(b)(2)(iv)] ;


The availability of other appropriate Federal or State response mechanisms to respond to the
release [§300.415(b)(2)(Vi01 ;


Other situations or factors that may pose threats to public health or welfare of the United States
or the environment [§300.415(b)(2)(vii0J.


I recommend that you approve the proposed removal action. The total removal action project
ceiling if approved will be $1,796,000.


DATE: 	


DISAPPROVAL: 	 DATE: 	
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United States Environmental Protection Agency 
Region 1 - New England Regional Office 
One Congress Street, Suite 1100 (HBR) 
Boston, Massachusetts 02114-2023 


Attn: Ted Bazenas, On-Scene Coordinator 


RE: Centredale Manor Restoration Project Superfund Site, North Providence, RI 
Proposed Remedial Alternative for Shallow Groundwater 


Dear Mr. Bazenas: 


Thank you for taking time to discuss and consider our proposal to implement a shallow 
groundwater remedy in the vicinity of monitoring well MW-05S at the Centredale Manor 
Restoration Project Superfund Site (Site). On March 12,2009, Loureiro Engineering Associates, 
Inc. (LEA), on behalf of Emhart Industries, Inc. (Emhart), discussed with Ms. Aima Krasko, of 
the United States Environmental Protection Agency (USEPA), and USEPA's technical support 
team a proposal to install an impermeable cap over this area of the Site. As proposed, the 
remedy would be performed under a Time-Critical Removal Action (TCRA). We subsequently 
discussed with you and Ms. Krasko USEPA's requirement that soil excavation be incorporated 
as a component of any shallow groundwater remedy implemented under a TCRA, and during our 
telephone conversation with you and Ms. Krasko on April 22, 2009, we discussed the logistics of 
incorporating an excavation component into the proposed capping remedy. 


This proposal provides a written description of the proposed limited excavation and capping 
remedy (proposed remedy) that was discussed with you. Details of the proposed remedy are 
presented in this correspondence following an explanation of the rationale and basis upon which 
the proposed remedy is predicated. A discussion of the appropriateness and adequacy of the 
proposed remedy in satisfying performance criteria is also presented in this correspondence. 
Emhart is prepared to implement the proposed remedy described in this correspondence, upon 
receipt from USEPA of adequate assurance that the TCRA shall serve as the fmal remedy for this 
area of the Site, designated by USEPA as the groundwater action area. 


Rationale and Basis for Proposed Remedy 
USEPA has requested that the proposed remedy be implemented as a TCRA. We understand 
that this request is based, inter alia, upon USEPA's apparent belief that shallow groundwater in 
the area of monitoring well MW-05S includes a facilitated dioxin transport pathway from 
contaminated soil below the water table to the Woonasquatucket River (River). USEPA's 
contaminant transport theory is generally presented in the Interim Final Remedial Investigation 
Report (Report) prepared by Battelle (2005). In the Report, USEPA reveals its "fate and 
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transport" theory for the mobilization of dioxin to the River, through: (i) cosolvency, defined as 
an increased potential for migration of dioxin due to reduced sorption to soil or enhanced 
solubility; and/or (ii) colloid-facilitated transport, defined as the increased mobility that results 
from the sorption of normally immobile compounds to mobile colloids. 


The proposed remedy is intended to address USEPA's concem regarding mobilization of dioxin 
to the River, although Emhart does not concur with USEPA's fate and transport theory and 
Emhart's technical consultants believe that the capping component of this proposed TCRA alone 
would be sufficient to meet USEPA's remedial objectives for this area. As articulated to USEPA 
in correspondence that we submitted together with AMEC Earth and Environmental, Inc. 
(AMEC), on Emhart's behalf (i) attempts to measure dioxin flux to the River have not 
demonstrated the occurrence of the facilitated dioxin transport phenomenon; (ii) dioxin 
concentrations reported for unfiltered and filtered groundwater samples are anomalies and do not 
indicate dioxin mobilization through groundwater, but result from sheer stress induced on soil 
pjirticles within the overburden through the groundwater sampling process, thereby mobilizing 
soil particles proximate to the well screen which, under natural flow conditions, would otherwise 
remain stationary; and (iii) concentrations of chlorinated volatile organic compounds (VOCs) 
detected in groundwater are insufficient to enhance dioxin solubility. 


Although Emhart's disagreement with USEPA's conceptual site model is substantiated 
technically, and has been expressed to the Agency, USEPA maintains that facilitated dioxin 
transport remains plausible and believes that a combination of excavation and capping is 
required. Accordingly, this proposal is provided to address USEPA's concems. While it is 
prepared to implement the proposed remedy, Emhart does not waive, and it specifically reserves 
all of its rights, claims, defenses, and remedies with respect to challenging the selection by 
USEPA of the proposed remedy and any other aspect of the remedy selected by USEPA for the 
Site. 


The implementation of the proposed remedy would fiilfill USEPA's Principles for Managing 
Contaminated Sediment Risks at Hazardous Waste Sites (USEPA, 2002) and the 
recommendations of the Contaminated Sediments Technical Advisory Group (CSTAG) that all 
potential sources of contamination should be controlled early and in a logical and iterative 
manner (USEPA, 2004). Implemented under a TCRA, the proposed remedy would control 
potential sources of contamination before the selection and implementation of the overall Site 
remedy and would be a logical step in the overall remedy for the Site. Moreover, the proposed 
remedy would reduce risk in the short-term and would provide a permanent remedy consistent 
with the long-term remedies under evaluation for the other areas of the Site. Also, the remedy 
would permanently remove contaminant mass, consistent with USEPA's preferred remedy for 
impacted soil, and would be implemented in a short time frame. 
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Description of the Proposed Remedv 
Area of the Proposed Cap 


As shown in Drawing 1, the area proposed to be capped encompasses a portion of the Brook 
Village parking lot and an adjacent area to the west that extends to the eastem bank of the River. 
The area of the cap is based on the area of shallow grovmdwater flow which, based on the current 
hydrogeologic conditions shown in Drawing 1, has the potential to discharge to the River. The 
groundwater gradient depicted in Drawdng 1 is based on depth-to-water and top-of-casing survey 
measurements obtained by LEA on March 19, 2009 from the piezometers and monitoring wells 
installed in this area and the adjacent areas at the Site. LEA determined that, based on these 
elevations, groundwater within the shallow aquifer may discharge to the River west of 
monitoring well MW-05S due to a hydraulic "mound" surrounding monitoring well MW-05S. 


As shown in this Drawing 1, Site-wide groundwater flows within the shallow subsurface 
materials generally toward the south. However, in the vicinity of monitoring well MW-05S 
water-table elevations were high relative to immediately adjacent areas of the Site. This 
observation is consistent with groimdwater elevations previously obtained for this area of the 
Site. The presence of the hydraulic mound in the vicinity of monitoring well MW-05S results in 
a hydraulic gradient for groundwater flow toward the River. It is proposed that the cap 
encompass this area, as shown in Drawing 1. 


Proposed Limited Excavation and Removal 


Within the limits of the area to be capped, the asphalt and concrete would be removed and 
transported off-Site to a recycling facility. The vmderlying soil and sediment within this area 
would be excavated to varying depths as illustrated in Drawings 1,2, and 3. In general, soils that 
are excavated to a depth of approximately four feet below grade would be temporarily stockpiled 
on Site. Stockpiled soils would be used to backfill deeper excavations that result from the 
removal of contaminated soils targeted for removal and transport off-Site for thermal treatment 
at an approved facility. 


The limits of excavation are as defined in Drawings 1, 2, and 3. The proposed remedy 
incorporates the excavation of soil and sediment using a lines and grades approach: Soil and 
sediment would be excavated only to the lines and grades shown in Drawings 1, 2, and 3. 
Although field monitoring equipment (an organic vapor analyzer (OVA) equipped with a photo-
ionization detector (PID)) would be used during the removal, it would be used for health and 
safety monitoring purposes only. Field PID measurements would not be used as a surrogate to 
identify the degree of dioxin contamination or the limits of excavation. Field and laboratory data 
collected to date suggest that the presence of organic vapors, as detected with a PID, as well as 
visual and olfactory observations, are not indicative of the presence of dioxins or the 
concentration of dioxins that may be present. As a result, field measurements and observations 
would not be used to identify the limits of excavation. Soil and sediment would be excavated 
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only to the lines and grades shown in Drawings 1, 2, and 3. The one and only exception to the 
lines and grades approach is if an intact container(s) is encountered along a boundary of the 
excavation. If this occurs, then the container(s) would be removed. 


To facilitate the excavation of sediments below the River bed as shown in Drawings 1, 2, and 3, 
steel sheeting would be driven to a depth of approximately 16 feet below the River to an 
elevation of approximately 77 feet above mean sea level. The sheeting would serve as a coffer 
dam and would divert surface water away from the embankment and the toe of the cap. Upon 
completing the cap, the steel sheeting would be cut to an elevation approximately one foot below 
the elevation of the River bed. During the construction activities, any surface water or 
groundwater that is pumped to meiintain a dry work area would be treated using filter bags and 
activated carbon, as appropriate, and would be discharged into the River. 


Construction of the Proposed Cap and Its Components 


Once the excavation is complete, the area would be backfilled with the stockpiled soil discussed 
above. The impermeable cap would be constmcted on top of the backfilled soil. Because the 
volume of soil to be temporarily stockpiled on Site and used as backfill is anticipated to be in 
excess of the available volume generated from the removal of the more contaminated soils at 
depthj the elevation of the final grade would be slightly above the existing grade along the area 
of the east embankment of the River. The proposed elevations of the final grade are illustrated in 
DraViings 1,2, and 3. 


From its base, the components of the cap would consist of 


• a 60-mil thick, textured, high-density polyethylene (HDPE) liner; 
• a geosynthetic drainage net; 


two feet of clean backfill materials consisting of the following materials: stone/riprap, 
for the area of excavation beneath the River bed; stone/riprap, along the embankment; 
gravel/vegetative topsoil, between the embankment and the parking lot; and 
gravel/process stone/asphalt, in the parking lot area; and 


• mn-on and mn-off controls. 


The components of the cap are illustrated in the cross sections provided in Drawing 2. 


Performance Criteria 
The limited excavation and removal of soil and sediment, as required by USEPA, would satisfy 
USEPA's preference for the removal of contaminant mass. The off-Site thermal treatment of the 
excavated soil and sediment would permanently eliminate human exposure to contaminants 
present in these materials. Moreover, the off-Site thermal treatment of the excavated soil and 
sediment would satisfy the statutory preference for treatment as a principle element of the 
remedy. 


• 
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Although not a significant exposure pathway for this area, the cap would eliminate the potential 
for chemical exposure due to direct contact with soils beneath the HDPE liner. In addition, the 
HDPE liner would eliminate the percolation of water through the underlying soils. 
Consequently, to the extent that it may be occurring, the dovraward migration of contaminants 
tlirough the vadose zone would be eliminated. Also, it is expected that the hydraulic mound in 
the vicinity of monitoring well MW-05S would dissipate over time, thereby eliminating the 
hydraulic gradient for groimdwater flow toward the west. This outcome is expected because 
there does not appear to be a continuous source of water that emanates from other areas of the 
Site that would sustain the mounding condition. Further, based on our review of available data 
and information, there does not appear to be any subsurface utilities that would convey water to 
this area of the Site. The hydraulic mound is believed to result from the infiltration of 
precipitation and low hydraulic conductivity in this area relative to surrounding areas due to the 
heterogeneous nature of the fill material placed in the area. The relatively low hydraulic 
conductivity is manifested in the extremely poor yield from monitoring wells located in this area 
of the Site compared to monitoring wells located at adjacent areas of the Site. 


In the event that the hydraulic mound does not dissipate, then the component of groundwater 
flowing toward the west would discharge between the impermeable liner and the steel sheeting, 
as shown in cross-section A-A' provided in Drawing 2. If dioxin transport is occurring, as 
postulated by USEPA, it would be detected with pore water monitoring within this groimdwater 
discharge zone. In that event, if required by USEPA, monitoring would be performed to evaluate 
remedial effectiveness. 


Run-on/run-off controls would be constmcted to manage storm water drainage and to prevent 
erosion of the vegetative cover of the cap. As the cap materials are placed, the drainage controls 
would be constmcted to match the existing controls and would include leak-offs extending from 
the westem limit of the Brook Village parking lot. The cap would be designed to facilitate the 
drainage of infiltrating precipitation toward the River through the drainage net and to minimize 
any potential for the movement of the cap sub-base materials. 


Estimated Cost 
The cost for the proposed excavation and capping remedy is preliminarily estimated to be 
approximately $1,600,000. This estimated cost is significantly less than the likely costs for the 
other remedies under evaluation for the groundwater action area (Battelle, 2007). For instance, 
USEPA estimated the dewatering and excavation altemative presented by Battelle at $2.2 
million. However, this estimate is based on the excavation of soil to approximately four feet 
below the ground surface, on average. Based on the data that was obtained through the 
installation and sampling of monitoring wells MW-LEA-01, MW-LEA-02, and MW-LEA-03, 
the lateral and vertical limits of impacted soil are greater than those used as the basis for 
Battelle's $2.2 million estimate. Given the new data, it is believed that the potential cost to 
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implement the dewatering and excavation remedy could be as high as $20 million, nearly an 
order of magnitude higher than that estimated by USEPA. 


Summary 
The proposed limited excavation and capping remedy would provide overall, long-term 
protection of human health and the envirormient. The excavation component of the remedy, 
which USEPA is requiring, and the capping component of the remedy would effectively mitigate 
the potential transport mechanisms identified in USEPA's conceptual site model in shallow 
groundwater in this area of the Site. Future pore water monitoring beneath the River bed would 
ensure that the performance criteria of the remedy are being satisfied. The appropriateness of the 
remedy is further supported by the limited short-term impacts that would result from the 
excavation and the constmction of the cap and the low cost of the remedy relative to the other 
shallow groundwater remedial altematives being considered by USEPA. 


With regard to USEPA's conceptual site model, implementing the proposed remedy as a TCRA 
quickly eliminates what USEPA considers to be the potential for contaminant transport to the 
River. As stated above, such an approach is consistent wdth USEPA guidance (USEPA, 2002) 
and the CSTAG recommendations (USEPA, 2004). The implementation of the proposed remedy 
would provide an effective, implementable, protective, and cost-efficient, permanent remedy to 
address this area of the Site. The proposed remedy would satisfy the statutory preference for 
treatment as a principle component of the remedy, as well as the other pertinent legal and 
regulatory requirements. 


We look forward to discussing this proposal v^th you and USEPA's technical team in more 
detail during our meeting scheduled for Tuesday, May 12, 2009. Upon your review of this 
proposal, please feel free to contact us to discuss any questions or concems that you may have in 
the interim. 


Sincerely, 


LOUREIRO ENGINEERING ASSOCIATES, INC. 


David N. Scotti, P 
Project Manager 


cc: Anna Krasko (USEPA) 
Eve Vaudo (USEPA) 
Deirdre Dahlen (Battelle) 
Louis Maccarone (RIDEM) 
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SOIL WITHIN THIS AREA BETWEEN ELEVATION 103 .0 ic 9 9 . 0 TO BE USED TO BACKFILL AREAS OF DEEPER EXCAVATION; 
SOIL WITHIN THIS AREA BETWEEN ELEVATION 9 9 . 0 & 95 .0 TO BE DISPOSED OFFSITE. 


SOIL WITHIN THIS AREA BETWEEN ELEVATION 101.0 & 99 .0 TO BE USED TO BACKFILL AREAS OF DEEPER EXCAVATION; 
SOIL WITHIN THIS AREA BETWEEN ELEVATION 9 9 . 0 it 93 .0 TO BE DISPOSED OFFSITE. 


SOIL WITHIN THIS AREA BETWEEN ELEVATION 101.0 & 97 .0 TO BE USED TO BACKFILL AREAS OF DEEPER EXCAVATION; 
SOIL WITHIN THIS AREA BETWEEN ELEVATION 9 7 . 0 ic 89 .0 TO BE DISPOSED OFFSITE. 


SEDIMENT WITHIN THIS AREA BETWEEN ELEVATION 9 3 . 0 ic 8 9 . 0 TO BE DISPOSED OFFSITE 


NOTE: 


1 . REMOVED A S P H A L T AND CONCRETE TO BE RECYCLED OFFSITE. 


2 . ONLY CONTAMINATED SOIL EXCAVATED FROM THE AREAS DESIGNATED ON THIS FIGURE WILL BE DISPOSED OFFSITE. 


3. AL L OTHER EXCAVATED SOIL WILL BE USED TO BACKFILL THE EXCAVATED AREAS REFERENCED ABOVE. 
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\ W 9 5 . 5 9 ) GROUNDWATER ELEVATION ( 6 . 2 0 0 ) TOTAL VOCs IN GROUNDWATER C M I T ) T O T A L V 0 C S I N S O I L SOIL TO BE REMOVED FROM SITE 
\ / V ' MIROGRAMS PER LITER (uq/ l ) MIROGRAMS PER KILOGRAM (pg/kg) + \ % % % \ 


FSCREEN yHW 


INTERVAL MONITORING WELL |6,439| DIOXINS/FURANs IN GROUNDWATER |5,253| DIOXINS/FURANs IN SOIL 
PICOGRAMS PER LITER (pg/l) TOTAL TEQ PICOGRAMS PER GRAM , , , u , , u u u, 
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SECTION B-B' 
SCALE HORIZONTAL 1"=4 ' -0" 
SCALE VERTICAL 1"=4 ' -0" 


SECTION A-A ' 
SCALE HORIZONTAL 1"=4' -0" 
SCALE VERTICAL 1"=4'-Q" 
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Prismoidal Volume Results 


Original Surface Model: EXISTING GRADE 
Final Surface Model: DISPOSE (BOTTOM OF EXCAVATION) 


Total Cut Volume: 1517.38 cu yd 


Original Surface Model: EXISTING GRADE 
Final Surface Model: BACKFILL (BOTTOM OF FILL) 
Total Cut Volume: 819.53 cu yd 


Original Surface Model: BACKFILL (BOTTOM OF FILL) 
Final Surface Model: DISPOSE (BOTTOM OF EXCAVATION) 
Total Cut Volume: 696.68 cu yd 


Original Surface Model: EXISTING GRADE 
Final Surface Model: FINISH GRADE 


Total Fill Volume: 239.84 cu yd 


Original Surface Model: BOTTOM OF CAP 
Final Surface Model: R N | S H G R A D E 


Total Fill Volume: 587.63 cu yd 


LEGEND 


AREA OF CAP 


^ ^ ^ ^ ^ ^ — EXCAVATED BACKFILL SOIL CONTOUR 


EXCAVATED BACKFILL SOIL CONTOUR 


EXCAVATED DISPOSED SOIL CONTOUR 


— — — — — — NEW GRADE CONTOUR 
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Short-Term Cleanup Completed at Centredale
Manor Restoration Project in N. Providence


Release date: 09/07/2010


Contact Information: David Deegan, (617) 918-1017


(Boston, Mass. — Sept. 7, 2010)— The latest phase of cleanup at the Centredale Manor Restoration Project in North
Providence, R.I. is complete.


Last month, Emhart Industries, Inc., a potentially responsible party, completed an approximately $1.7 million short-
term cleanup excavating contaminated soil alongside and under portions of the Brook Village parking lot. The removal
of nearly 2,300 tons of contaminated soil will limit the migration of contamination through groundwater into the
Woonasquatucket River.


EPA and the Rhode Island Dept. of Environmental Management (RIDEM) supervised the work done by Loureiro
Engineering Associates and its subcontractors on behalf of Emhart. Key elements of the short-term cleanup included:


- Stockpiling clean surface soil and topsoil for reuse as backfill;
- Installing temporary diversions of the river water away from the river bank;
- Excavating contaminated soil and shipping off-site for disposal;
- Backfilling and re-grading excavated area;
- Installing an engineered impermeable cap;
- Installing and conducting sampling of groundwater monitoring wells;
- Installing erosion control along the riverbank;
- Monitoring air for particulates and Volatile Organic Compounds (VOCs);
- Repairing pavement and walkways damaged by the cleanup; and
- Restoring the disturbed landscaping.


The Centredale Manor Restoration Project Superfund site extends down the Woonasquatucket River from the Brook
Village and Centredale Manor properties, south to at least the Lyman Mill Dam. The Woonasquatucket River has wide-
spread dioxin and other contamination resulting from the former operations of a chemical company and a drum
refurbisher on its shores. First identified in fish in 1996, EPA has since documented elevated levels of contaminants
including dioxin, PCBs, Volatile Organic Compounds (VOCs), semi-VOCs, and metals in soil, sediment, and wetlands
at the site.


People or wildlife which comes into contact with these contaminants could potentially be at risk, EPA is currently
developing long-term cleanup options for the entire site and will present them, with its preferred alternative, to the
public for comment in winter 2010-11. The overall cleanup plan will address contaminated sediment, floodplain soil,
source-area soil, and groundwater.


Walking, running, or bike riding along the river, and paddling a canoe or kayak on the river are ways to safely enjoy the
river. However, people should wash thoroughly after any contact with the river water or sediment. EPA asks that
people keep in mind the following Do's & Don'ts for the Woonasquatucket River:


- Don't eat fish, turtles, eels, other wildlife or plants from the Woonasquatucket River;
- Don't wade in the shallow water or swim in the river;
- Don't dig into the river banks; and,
- Do obey the warning signs posted along the river.


More Information: Centerdale Manor Restoration Project  (wvvw.epa.goviregionlisuperfund/sitesicentredale)


# # #


Follow EPA New England on Twitter: httn://twitter.corn/epanewerigland 


http://yosemite.epa.gov/opa/admpress.nsf/e77fdd4f5afd88a3852576b3005a604f/d3lbc9ecd.. . 4/6/2011
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Receive our News Releases Automatically by Email


Ck Search This Collection I Search All Collections 


	 Get email when we issue news releases


You can also view selected historical press releases from 1970 to 1.998 in our EPA History website. 


Recent additions


12/30/2010 Poor Air Quality Predicted in Connecticut and in Valley Areas of Massachusetts, 
New Hampshire, and Vermont


12/30/2010 $485,000 Grant to Garner, Iowa, for Sewer Improvements 


12/30/2010 Beef Feedlot in Sioux County, Iowa, to Pay $30,000 Civil Penalty for Unpermitted
Wastewater Discharges into Otter Creek


12/30/2010 EPA and Crocs settle case over antimicrobial claims 


12/30/2010 EPA Recommends Radon Testing in January 


http://yosemite.epa.gov/opa/admpress.nsf/e77fdd4f5afd88a3852576b3005a604f/d3lbc9ecd.. . 4/6/2011
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FOR INCLUSION IN THE ADMINISTRATIVE RECORD 


June 8, 2007


Ms. Anna Krasko, Project Manager


United States Environmental Protection Agency


Region 1


One Congress Street
Boston, Massachusetts 02114


RE: Comments on EPA's Conceptual Model for the Groundwater to Surface Water
Transport Pathway


Deer Ms. Krasko:


At the April 23, 2007 dialog meeting, the Battelle project team presented EPA's detailed analysis


of the remedial alternatives for the source area groundwater. According to Battelle's


presentation, it was stated that the shallow groundwater in the immediate vicinity of well MW-05
requires remediation due to the presence and transport of ictrachloroethylerie and 2,3,7,8-


tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD) to the Woonasquatucket River via groundwater


flow. We are writing on behalf of Emhart industries, Inc., to express significant concern with the


conceptual site model for the transport pathway and the data that Battelle uses to reach the


conclusion that remediation is warranted for the groundwater in the vicinity of MW-05.


Our concern regarding the conceptual site model for this transport pathway stems from the


following:


1. The surface water data do not support a zonal influx of 2,3,7,8-TCDD to the


Woonasquatucker River water column.


2. The data do not support the idea that 2,3,7,8-TCDD is dissolved in MW-05 groundwater.


3. The Semi-Permeable Membrane Device (SPMD) data cannot be used to assess flux of


2,3,7,8-TODD to the overlying surface water.


Each of these points is discussed below.


ZONAL INFLUX OF 2,3,7,8-TCDD


According to the Remedial Investigation Report (RI), an analysis of surface water concentrations


of dioxin showed that there are two zones in the Woonasquatucket River that display advective


and diffusive flux of dioxin from the sediment to the water column, one adjacent to the Source


Area Soils, and a second downstream of the Allendale Darn. The RI cites a 2004 sediment
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stability study as the basis for this analysis and conclusion s . Because the FS is focusing on the
length of the river proximate to (i.e., west of) the source area, we evaluated the data that formed
the basis for this conclusion.


The 2004 sediment stability study states that the analysis of dioxin flux is based on "total dioxin"
although there are no descriptions as to how total dioxin is defined. Additionally, the sediment
stability study states that the effect of sediment resuspension is not expected to be a significant
factor in the assessment of the data. This is important because as stated at the April 2007 dialog
meeting, EPA's decision to include a groundwater remedy in the FS is based not on total dioxin,
but on the apparent need to control influx of 2,3,7,8-TODD to the surface water. Also, the RI
states that the working assumption is that there is an ongoing source of 2,3,7,8-TCDD to the
surface water from advection of groundwater, diffusion of sediment pore water, or from
bioturbation. However, the only way bioturbation will introduce 2,3,7,8-TCDD into the surface
water is through the release of particles caused by macroinvertebrates mixing the sediment
surface layer. Thus, bioturbation is by definition a form of sediment resuspension, which is
contrary to EPA's conceptual model.


Review of the surface water data collected in 1999 2, which forms the basis for the advective and
diffusive flux conceptual model, shows that there is no advective flux of 2,3,7,8-TCDD into the
Woonasquatucket River adjacent to the Source Area or in Allendale Pond that can be attributed
to the groundwater and/or pore water. Table 1 summarizes the data for surface water samples
collected in October and November 1999 and analyzed for 2,3,7,8-TCDD. Table I lists the
samples in order from upstream to downstream locations on the main stern of the
Woonasquatucket River. Relative sample locations are noted in the table. In addition to the
sampling notes, data on total and dissolved iron and aluminum are provided as are comments
derived from sampling data sheets in TetraTech NUS (2000).


Table 1 shows that of the 10 surface water samples collected in this region, six were non-detect
for 2,3,7,8-TCDD. The four samples that had detectable concentrations of 2,3,7,8-TCDD were
at stations WRC-SW-2010, WRC-SW-2015, APB-SW-2029, and APB-SW-2034. Although the
sediment stability study surmised that the effect of sediment resuspension should not be
significant, the data from the field notes and the supplemental analytical data show otherwise.


For example, surface water sample APB-SW-2029 has a total (i.e., unfiltered) 2,3,7,8-TCDD
concentration of 4,000 pet. However, the field notes for that station describe the water as
"organic sheen noted; reddish iron oxide flock; clear to red" (TTNUS, 2000). Additionally, the
colocated metals samples were analyzed for both total and dissolved metals. For samples APB-
SW-2029, the total iron was 113,000 pg/l, whereas the dissolved (filtered) sample has only 435
pg/1 of iron. Similarly, the total aluminum in this sample was 5,070 pg/I, and the dissolved


/ Battelle, 2004, Final Technical Memorandum Sediment Stability Study. CentredaIe Manor Restoration Project
Superfund Site, Providence RI. November.


TetraTech NUS, 2000. Final Technical Memorandum Woonasquatucket River Sediment investigation. Centredale
Manor Restoration Project Superfund Site, Providence RI. June.
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sample did not contain aluminum above the detection limit of 14 pg/l. Clearly, this sample had a
significant amount of suspended particles as well as an "organic sheen". It is most likely that any
2,3,7,8-TODD in this sample was associated with suspended particles.


Similarly, surface water sample WRC-SW-2010 had an estimated total 2,3,7,8-
TCDD concentration of 10.3 pg/1. The field notes for this sample state that the water was "Clear
w/ muck floating." Also, the turbidity of this station was approximately 3-4 times higher than
other samples where the field notes described the water as "clear." Total and dissolved
aluminum were 182 lag/1 and 49 pg/1, and total and dissolved iron were 571 and 210 p g/1,
respectively. Again, the data from the field notes and other supporting analytical data indicate
that suspended particles were present. The data for this location is suspect given the apparent
presence of suspended particles of "muck".


Sample APB-SW-2034 contained 4.3 pg/I 2,3,7,8-TODD, though this value is reported as an
EMPC value (Estimated Maximum Possible Concentration). The reported turbidity of this
sample is approximately 4.5 times that for all samples without detectable levels of 2,3,7,8-
TCDD. Also, the total vs. dissolved aluminum is 122 pg/l to 53.4 pg/l. There were no specific
notes on the level of clarity of the water sampled in the sample log sheet. However, the
turbidity data and the total vs. dissolved data indicate that suspended solids were in fact present
at this sampling location.


Based on the data collected and observations of the sampling crew, the only sample whose
2,3,7,8-TCDD cannot be directly attributed to suspended particles is WRC-SW-2015. Thus,
only one of the 7 samples collected downstream of MW-05 and upstream of Allendale Dam had
detectable levels of 2,3,7,8-TCDD whose presence cannot be explained by the co-occurrence of
suspended particles.


Clearly, these data do not support the conceptual model expressed in Section 5.3.2 of the RI
report because they do not demonstrate in any way that mass transfer of pore water from the
sediment bed to the water column (due to processes such as diffusion and/or groundwater
advection) is occurring, Rather, the data demonstrate that where suspended solids occur, dioxin
is detected in the surface water sample. This finding is not surprising given the levels of 2,3,7,8-
TCDD detected in sediment samples in this stretch of the river.


SEMI-PERMEABLE MEMBRANE DEVICE (SPMD) DATA


EPA's use of the SPMD data to estimate sediment pore water concentrations of 2,3,7,8-TCDD is
so uncertain and inaccurate that it makes the data unusable in determining whether the
conceptual model is valid_ There are many problems with using the SPMD data in the manner in
which they have been used, each problem introducing very serious uncertainty. There are three
primary areas where the SPMD data fail in terms of its relevance and applicability for use in this
assessment. The three areas are:


• Inability to accurately predict dissolved concentrations of 2,3,7,8-TCDD in water;
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• Significant lack of credible supporting peer-reviewed or Agency-approved guidance in
applying the SMPD data as it has been for this site; and


• High probability for blank contamination interference.


Each of these points is discussed below.


Inability of SPMD to predict concentrations of 2,3,7,8-TCDD in water


As part of the 2005 SPMD sampling event, Battelle deployed an SPMD into monitoring well
MW-05 3 . The MW-05 SPMD was deployed for 27 days, which is consistent with the other
SPMD deployment times. Upon retrieval of the MW-05 SPMD, Battelle collected an unfiltered
groundwater sample from MW-05 (CMS-GW-MWO5S-05) that was analyzed for 2,3,7,8-TODD.
The reported result for 2,3,7,8-TCDD from that groundwater sample was 4,144 pg/1. This
concentration is roughly consistent with the levels of total 2,3,7,8-TCDD found in this well in the
past (approximately between 1,100 pg/1 and 4,600 pg/l).


The SPMD sample from MW-05 (CMS-SPMD-MWO5S-05) was found to contain 2,3,7,8-
TCDD at 2,470 pg/SMPD. Using Equation I from Battelle's poster presentation on SPMDs" in
conjunction with the sampling rate correction factors provided in the Draft Feasibility Study by
Battelle (1 = 0.25) 5 , the following calculation can be made;


C W = 2,470 pg/SPMD/[(3.8 lid x 0.25) x 27 days] 96 pg/1


Cw in the above equation is the estimated concentration of 2,3,7,8-TODD in the water column of
well MW-05, assuming that the SPMD-to-water sampling conversion used by Battelle is correct.


MW-05 is the only location where temporally and spatially colocated groundwater and SPMD
data were collected. Thus this location serves as the only source of available data that can be
used to evaluate the assumption that the SPMD-to-water conversion of 2,3,7,8-TCDD actually
works. When these data are used for that purpose, however, it is clear that the model does not
work. In fact, the concentration predicted using the SPMD-to-water conversion (96 pg/l) is only
2 percent of that detected in the MW-05 groundwater sample (4,144 pg/1).


Compared to the sediment-deployed SPMDs, which were likely in direct contact with large
quantities of suspended or deposited sediment, and water column-deployed SPMDs, which were
highly fouled by vegetation, the SPMD from MW-05 was probably placed in the best location to
get good agreement between SPMD-to-water estimates and the actual water concentrations. This
is due to the relatively low level of suspended solids in the well and the small amount of


Battelle, 2005. Chemistry Data Report Task RI-13B Semipermeable Membrane Device (SPMD) Investigation.
Centredale Manor Restoration Project Superfund Site, Providence Rl. November


Dahlen, D., G. Durell, T. Himmer, and C. Rosiu. Semi-Permeable Membrane Device Investigation at the
Woonasquatucket River. Poster Presentation .
5 Pers. Comm. with D. Dahlen. June 2007.
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biofouling observed. It appears that the SPMD-to-water conversion use by Battelle was not able
to reproduce the water sampling results at MW-05 even in the better than average conditions that
existed in MW-05. If the results of the SPMD-to-water conversion are not representative for
MW-05, they cannot be expected to be representative of the other Locations where sampling rate
interferences are likely far more problematic. Therefore, we have no confidence that the water
concentrations derived with the SPMD-to-water conversions for either the sediment or the
surface water samples are accurate, supportable, or useable for corroborating the Battelle
conceptual model. Accordingly, there is no support for the assumption that 2,3,7,8-TCDD is
dissolved in the groundwater and is being transported to the Woonasquatucket River via pore
water diffusion and/or groundwater advection.


Lack of Peer-Reviewed or Agency -Approved Approach


The use of SPMDs to collect time-integrated water samples for the determination of relative
concentrations hydrophobic compounds has been demonstrated in the peer-reviewed literature
and has been used in the field with some success. Although there are a limited number of studies
that use SPMD data to compute an estimated absolute concentration in the water column,
Battelle cites no peer-reviewed or Agency-approved method which mimics the SPMD-to-water
conversion approach that they used in the present study. Moreover, an SPMD-to-sedirnent pore
water conversion is not found in the published literature.


Nearly all of the peer-reviewed literature cited by Battelle in support of the SPMD-to-water
conversion focused on the sampling of water, primarily in a laboratory setting. Sediment
sampling experiments cited by Battelle are also idealized laboratory experiments and cannot be
expected to mimic the conditions of the system at the Woonasquatucket River .


Even Battelle states several potentially significant data gaps for this study, including:


n The lack of a known water flow and temperature used to derive the sampling rate value
of 3.8 Lid for 2,3,7,8-TODD:


n The effects of the very low flow rates encountered in the CMRP SPMD study on the
sampling rate are not known;


n The flow rates for groundwater, river water and sediment pore water are not known for
the CMRP site; and


• The effects of biofouling, temperature and facial velocity-turbulence effects are not
known.
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Huckins et al. states that environmental conditions can have a significant impact on the SPMD
sampling rates. For example, facial velocity-turbulence effects can affect the sampling rate by an
order of magnitude, temperature can affect the sampling rate by a factor of 4, and biofouling can
affect the sampling rate by a factor of 3 or 4. Combined these factors can affect the sampling
rate by over two orders of magnitude. However, there were no efforts to measure or control for
these effects in the CM RP SMPD sampling. As an example, effects from reduced interfacial
velocity were assumed to be negligible, when the photographic evidence shows that significant
velocity effects were likely at some locations.


Additionally, in the draft portion of the Feasibility Study provided to AMEC, Battelle derives a
non-peer reviewed equation for PAII sampling rates vs. flow rate. Although an equation is
derived, it is not used in the assessment. Rather, Battelle relies on professional judgment to pick
sampling rate correction factors. There is no hack up or explanation provided for how the
sampling rate correction factors were chosen.


Battelle does not discuss what effect, if any, small particle adherence may play in the higher
apparent adsorption of 2,3,7,8-TCDD in sediment. Booij et al.' state that small particles could,
"escape the [SPMD] cleansing procedure (rinsing and wiping) applied before extraction." Booij
et al. go on to state that small particles with a higher sorption capacity than bulk sediment
materials, which are not cleansed from the SPMD, could result in a false positive.


Although we have not seen photographs of the SPMD cages as they were retrieved from the
sediment, it is very likely that sediment particles backfilled the hole and infiltrated the SPMD
cages such that the SPMD surface area was in direct contact with sediment. Indeed, the
sediment-deployed SPMD cages that had the highest total 2,3,7,8-TCDD concentrations on a
total SPMD basis were also the two locations where there was significantly higher 2,3,7,8-TCDD
in the bulk sediment than at the other location. However, the plausibility of the higher levels of
dioxin in sediment being the source of the dioxin in the SPMD is not discussed by Battelle.


The methods used to convert the SPMD data to pore water concentrations have not been
established in the peer-reviewed literature nor is there an EPA-approved method for such a
determination. In addition, there are more unknowns in the conversion process than there are
knowns. Unknowns outlined above include media-specific sampling rates, effects of
temperature, biofouling, facial velocity-turbulence, water flow rates, effect of sediment in
contact with SPMD, and the efficacy of the water rinse/wiping cleaning procedure to effectively
clean SPMD of all non-adsorbed 2,3,7,8-TCDD, Each of these unknowns can have a significant
impact on the interpretation of the SPMD results. In fact, there are so many unknowns that a


1 luckins, J,N,, J.D. Petty, J.A. Lebo, F.V. Almeida, K. t3noij, D.A. Alvarez, W.L. Cranor, R.C. Clark, and B.B.
Mogensen. Development of the Permeability/Performance Reference Compound Approach for in Situ Calibration
of Semipermeable Membrane Devices. Environ. Sci. Technol. 2002. 36, 85-91.
7 Booij, K., H.M. Sleiderink, and F. Smedes. Calibrating the Uptake Kinetics of Semipermeable Membrane Devices
Using Exposure Standards. Environ. Toxicol. Chem. 1998. 17, 12361245.
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conclusion regarding the disposition of 2,3,7,8-TCDD in the water surrounding the SPMD
cannot he made with the available data.


SPMD Blank Contamination


As part of the overall SPMD study, Battelle collected an exposed SPMD trip blank. The jar
housing the trip blank is opened during field activities and capped when field activities are
completed. However, to our knowledge, the trip blank is neither removed from the jar nor
configured inside the jar as are the deployed SPMDs inside the sampling cages so as to ensure
maximum surface area exposure to the media of interest. Nevertheless, the trip blank was found
to contain 83.37 pg 2,3,7,8-TCDD/SPMD, which is comparable to the quantities detected in the
surface water-deployed SPMDs.


Battelle's explanation for the trip blank having such levels of 2,3,7,8-TCDD is the high
efficiency of the SPMD at collecting TCDD (i.e., the 2,3,7,8-TCDD was scavenged from the
air). The equation used by Battelle to back estimate 2,3,7,8-TCDD concentration requires that
the amount of TCDD in the SPMD is proportional to the TCDD in the fluid passing over the
sampler (water or air) and the volume of fluid to which the SPMD is exposed. This same variety
of equation is used for air samples a . Also, Soderstrom and Bergqvist 9 have demonstrated that the
wind speed to which the SPMD is exposed affects the sampling rate; increased wind speed
increased sampling rate.


The SPMD in the jar will be exposed to a volume of air determined by the volume of the jar and
the time necessary for the air in the jar to be replaced by ambient air through diffusion and, given
sufficient wind, air turbulence. Also, as mentioned above, the configuration of the trip blank
SPMD is not designed to maximize its exposed surface area.


In contrast, the SPMDs that were deployed in the sediment, surface water and groundwater were
exposed to the open air. The exposure volume will depend upon the time and wind velocity
during this period of exposure. Based on the photograph taken of the retrieval of the SPMD in
MWD5 it can be seen that, at least for the case of this SPMD, the volume of air exposed to the
MWO5 SPMD is likely to be orders of magnitude higher than for the trip blank. This is surmised
because the SPMD is in the direct path of the wind, unfurled where maximum exposure to the
ambient air can occur. In short, it does not appear that the trip blank was deployed in a manner
that would sufficiently determine the equivalent exposure to air-borne 2,3,7,8-TCDD when
compared to the field sample. As a result, the data quality for all the SPMDs are considered
suspect.


CONCLUSION


Ockenden, W.A.,	 Press, 0.0. Thomas, A. Sweetman, and K.C. Jones. Passive Air Sampling of PCBs: Field
Calculation of the Atmospheric Sampling Rates by Triolein-Containing Semipermeable Membrane Devices.
EnVir011. Sci. Technol. 1998. 32 (10), 1538-1543.


Soderstrom, H.S. and P.A. Bergqvist. Passive Air Sampling Using Semipermeable Membrane Devices at Different
Wind-Speeds in Situ Calibration by Performance Reference Compounds. Envirtn). Sci. Technol. 2004. 38 (18),
4828-4834,
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Based on the observations discussed above, we have significant concerns that EPA is employing
a conceptual model of chemical transport that is not supported by valid data. Upon review of the
1999 surface water sampling data underlying the conceptual model, we believe that certain,
important data were not included in EPA's initial evaluation of these data. When the complete
set of data are considered in the analysis, the conceptual model of sediment pore water to surface
water influx of 2,3,7,8-TCDD cannot be substantiated.


We have shown that the SPMD and water sampling data are internally contradictory because the
data for MW-05, the only sampling point with data from both the water and the SPMD, shows a
43-fold difference in the concentration of 2,3,7,8-TCDD in water. The data from MW-05 simply
does not substantiate the methods used to compute the surface water and sediment pore water
concentrations. In fact, the data demonstrate how poorly the SPMDs estimate 2,3,7,8-TCDD
concentrations in water. This fact, combined with the overwhelming number of unquantifiable
factors, such as sampling rates, flow rates, effects of particles, biofouling, temperature, and facial
velocity-turbulence, which are critically important in determining sampling rates, render the data
unusable for a meaningful evaluation of the conceptual model.


Finally, we have concerns that contamination to the deployed SPMD samplers cannot be
accurately assessed with the trip blank data. The only thing that we can discern from this data is
that 2,3,7,8-TCDD may have been present in ambient air. However, as explained above, the
degree to which the deployed SPMDs were exposed to the 2,3,7,8-TCDD in ambient air cannot
be quantified.


We look forward to discussing this information with you at our June 12 meeting.


Sincerely,


Russell E. Keenan, Ph.D.	 Patrick O. Gwinn
Vice President
	


Senior Environmental Scientist
Technical Director, Risk Assessment


cc:	 Ms. Deidre Dahlen, Battelle
Eve Vaudu, Esq.
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FOR INCLUSION IN THE ADMINISTRATIVE RECORD


August 15, 2007


Ms. Anna Krasko, Project Manager
United States Environmental Protection Agency
Region 1
One Congress Street
Boston, Massachusetts 02114


RE: Summary of Findings Regarding Cosolvency at MW-05S Centredale Manor
Restoration Project, North Providence, Rhode Island


Dear Ms. Krasko:


At the June 12, 2007 meeting among Emhart's technical consultants and EPA technical staff,
its consultants from Battelle, RIDE:VI, and the USACE, EPA suggested that there was
adequate relevant peer-reviewed literature to substantiate EPA's claim that the elevated
concentrations of 2,3,7,8-TCDD reported in unfiltered groundwater samples from monitoring
well MW-05S are, at least in part, due to the effects of cosolvency or enhanced solubility as a
result of the co-occurrence of tetrachloroethylene (PCE) and trichloroethylene (TCE).
Additionally, on June 14, 2007, EPA sent us email correspondence citing seven technical
journal articles that purportedly support EPA's theory that cosolvency may be occurring at
monitoring well MW-05S.


After review of the technical articles cited by EPA, we conclude that there is no supporting
basis for EPA's theory that the occurrence of PCE and TCE in groundwater at monitoring
well MW-05S would enhance the aqueous solubility of 2,3,7,8-TODD. In fact, we conclude
that the cited literature invalidates EPA's theory that enhanced solubility is occurring.
Moreover, the cited literature refutes EPA's assertion that reduced 2,3,7,8-TCDD sorption to
soil is occurring as the result of the co-occurrence of PCE and TCE. Thus, the notion that the
mobility of 2,3,7,8-TODD in the vicinity of monitoring well MW-05S is enhanced due to the
presence of PCE and TCE is not supported by the research data.


This correspondence provides a meta-analysis of the literature cited by EPA in its June 14,
2007 email correspondence, and discusses the purported relevance of each referenced article
to what is known about the existing conditions at monitoring well MW-05S.
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Meta-Analysis of Literature


AMEC conducted a thorough review of the literature cited by EPA and found that the
information presented in the papers seems to follow a progression from the investigation of
simple systems in the earlier papers to the investigation of more complex systems in the more
recent literature. The typical experiment discussing enhanced solubility in the earlier papers
involved the use of solutions consisting of water, a solute (e.g., anthracene or another
hydrophobic organic compound (HOC)), and a completely miscible solvent, such as methanol
or acetone. The investigators evaluated the effect of increasing aqueous-phase solvent
concentration on the solubility of the HOC. Typically, these experiments used solvent-water
solutions with solvent concentrations ranging from 5% to 100%. Because the solvents used in
the experiments were completely miscible, the investigations only evaluated the effect of a
single phase on HOC enhanced solubility.


Similarly, earlier experiments conducted to evaluate the effect of cosolvents on reduced soil
sorption only evaluated the influence of completely miscible solvents at very high
concentrations (e.g., methanol-water solutions at 5% to 100% methanol), Again, because the
solvents used were completely miscible, the investigations only evaluated the effect of a
single phase on HOC sorption.


Although the experiments using a variety of completely miscible solvents and HOCs showed
enhanced solubility and reduced soil sorption with increased solvent concentrations, the
conditions applied in these experiments were not similar to the known conditions at
monitoring well MW-05S. EPA's June 30, 2005 Interim-Final Remedial Investigation Report
prepared by Battelle (RI Report) states that the primary chemical constituents in the water and
soil in the vicinity of monitoring well MW-05S include PCE and 2,3,7,8-TCDD, with smaller
amounts of TCE. There are no data to suggest that a completely miscible solvent, such as
methanol or acetone, is present in the soil or groundwater at monitoring well MW-05S.
Therefore, the literature cited by EPA evaluating enhanced solubility and/or reduced sorption
due to the presence of percent levels of a completely miscible solvent cannot be used to
objectively assess the conditions at monitoring well MW-05S.


It is not until data from experiments published in 1990 and 1994, in papers by Pinal et al., Rao
et al., and Li and Andren, that the effects of partially miscible solvents on enhanced HOC
solubility and decreased sorption were explored. In those experiments, the investigators
explored the effects of enhanced solubility of HOCs in water from the addition of TCE, as
well as in water-acetone mixtures. The conclusion reached from these studies is that a
partially miscible solvent, such as TCE or PCE, has no appreciable effect on the solubility or
sorption of 1-10Cs until the concentration of the partially miscible solvent dissolved in water is
1% (10,000 mei) or greater. This situation will occur for PCE only when it is present in a
ternary solution. An example of a ternary solution is TCE, water, and a completely miscible
solvent, where the completely miscible solvent is at high percent levels in water. However, as
noted above, there is no mention in the RI Report of any completely miscible solvents (like
acetone) in the groundwater at MW-05S.


The following discussion provides a synopsis of each of the research papers cited by EPA in
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the June 14 email correspondence and addresses the application of the research data to
monitoring well MW-05S. The discussion of the papers is presented in the same order in
which they were listed in EPA's June 14 email correspondence.


Title: Solubility of Polychlorinated Biphenyls in Water/Alcohol Mixtures. 1.
Experimental Data


Authors: An Li and Anders W. Andren


Journal Citation: Environ. Sci. Technol. 1994, 28, 47-52.


Article Summary: Li and Andren (1994) investigate solubility of three PCB congeners in
mixtures of water and normal alcohols (1-butanol, 1-pentanol, 	 1-heptanol, and 1-
octanol). Li and Andren conclude that "the rapid drop of PCB solubility as the cosolvent
alcohols change from butane! to octane] may indicate that cosolvency of water-immiscible
solvents is dominantly limited by the amount of cosolvent dissolved in water." Li and Andren
also state that the observed decrease in the cosolvency effect of immiscible alcohols as their
polarity decreases is in agreement with the findings of Pinal et al. (1990).


Application to MW-05S: Although Li and Andren focused on alcohols and PCBs, neither of
which have been reported in soil or water samples from MW-05S, their data supports the
findings of Pinal et al. (1990), discussed below. In summary, the immiscible ) and non-polar
solvents reported in groundwater samples from MW-05S, principally PCE and TCE, are not
anticipated to increase the solubility of HOCs, such as PCBs or dioxin, in water.


Title: Cosolvency of Partially Miscible Organic Solvents on the Solubility of
Hydrophobic Organic Chemicals


Authors: R. Pinal, P.S.0 Rao, L.S. Lee, P.V. Cline, and S.H. Yalkowsky


Journal Citation: Environ. Sci, Technol. 1990, 24, 639-647.


Article Summary: Final et al. (1990) study the effects of the non-polar partially miscible
organic solvent (PMOS) TCE cosolvency on the water solubility of HOCs naphthalene and
anthracene (by itself and in the presence of varying amounts of a completely miscible organic
solvent (CMOS) (e.g., methanol)). In all cases the PMOS or the PMOS/CMOS solution was
mixed with water. Pinal et al. conclude that a non-polar PMOS can alter the HOC solubility if
it is present in solution at concentrations in excess of 10,000 mg/I (>1%). The authors further
state that "non-polar PMOS, such as TCE, octanol, toluene, and other similar hydrocarbons,
are not expected to have appreciable cosolvency."


Application to MW-05S: TCE has been reported in groundwater samples from well MW-
05S at concentrations as high as 2.5 ing/1, several orders of magnitude below the 10,000 mg/i


Note that Li and Andren use the term "immiscible" while other authors use the term "partially miscible" to
describe compounds that have very limited solubility in water. The terms are interchangeable.
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threshold suggested by Pinal et al. for the initiation of cosolvency effects on HOCs (like
dioxin) in water. Additionally, the nonpolar solvent, PCE, has been reported in groundwater
samples from MW-OSS at concentrations up to 61 mg/l, again several orders of magnitude
below the 10,000 mg/I threshold suggested by Pinal et al. The combined total of the
maximum concentrations of TCE and PCE (63.5 mg/1) is only 0.635% of the threshold level
suggested by Pinal et al. for initiation of observable cosolvent effects on HOCs in water.
Given this information, it can be concluded that cosolvency effects from PCE and/or TCE are
not occurring in MW-05S, and that enhanced dioxin water solubility is not plausible with
respect to the groundwater in this welt,


Title: Cosolvency and Sorption of Hydrophobic Organic Chemicals


Authors: P.S.0 Rao, L.S. Lee, and R. Pinal


Journal Citation: Enviran. Set. Technol. 1990, 24, 647 -654.


Article Summary: Rao et al. (1990) study the effects of the non-polar PMOS TCE
cosolvency on the sorption of HOCs anthracene and diuran to soil. Rao et al. conclude that
non-polar PMOS arc likely to have negligible effects on HOC sorption from predominantly
aqueous solutions (i.e., where the concentration of a CMOS, such as methanol, is less than
30%). Rao et al. also note that non-polar PMOS, either dissolved in the aqueous phase or
present as a separate liquid phase (i.e., NAPL), did not influence HOC sorption to soil, which
suggests that the presence of a non-polar PMOS as a separate liquid will have a minimal
impact on HOC sorption.


Application to MW -05S: Dissolved TCE and PCE have been reported in soil samples from
MW-05S at concentrations as high as 26 and 300 mg/kg, respectively. Also, as discussed
above, dissolved TCE and PCE have been reported in groundwater samples from well MW-
05S at concentrations as high as 2.5 mg/l and 61 mg/1, respectively. Moreover, ICE and PCE
are both non-polar PMOS.


However, there is no indication that a CMOS, such as acetone or methanol, is present at
concentrations greater than 30%. Based on the conclusions from Rao et at., there is no
evidence that dioxin or any other HOC would have experienced a reduction in sorption to soil
as a result of the presence of the non-polar PMOS TCE and PCE. Therefore, it reasonably
can be concluded that, even in the presence of TCE and PCE, dioxin in soil would not be
expected to undergo enhanced transport from the soil to the underlying groundwater.
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Title: Sorption of Organic Chemicals by Soil from Multi-Solvent and Multi-Sorbate
Mixtures


Authors: P.S.0 Rao and L.S. Lee


Journal Citation: In Health and Environmental Research on Complex Mixtures, R.H. Gray,
E.K. Chess, Pi Mellinger, R.G Riley (eds.), DOE Symposium Series 62, 24 1h Hanford Life
Science Symposium, Pacific Northwest Labs, Richmond, WA. Pp. 457-471.


Article Summary: The subject paper provides a review of experiments concerning
cosolvency that had been conducted to date. The paper addresses solubility and sorption
changes of HOCs in the presence of water/CMOS mixtures, water/PMOS mixtures and water
HOC sorption from multi-sorbate mixtures. Much of the article presents the results of
CMOS/water mixtures, However, one portion titled "HOC Sorption from Immiscible Solvent
Mixtures" evaluates how PMOS (in this case, toluene and n-pentane) in water affect the
sorption of two herbicides (terbacil and atrazine) to soil. In all cases studied, the volume ratio
of water to immiscible solvent was larger than 10. The authors conclude that "the presence of
an immiscible organic solvent did not measurably affect herbicide sorption."


Application to MW-05S: Although the chemicals used in the experiments are not identical
to those present in MW-05S, the results are consistent with the previously summarized papers
in that an immiscible solvent will not have a measurable effect (reduction) on the sorption of
HOC to soil. Again, the data presented in Rao and Lee indicate that reduced soil sorption is
not occurring at MW-05S as the result of the co-occurrence of 2,3,7,8-TCDD and chlorinated
solvents. Thus, enhanced transport of 2,3,7,8-TCDD due to cosolvency is not occurring at
MW-05S.


Title: SoIvophohic Approach for Predicting Sorption of Hydrophobic Organic
Chemicals on Synthetic Sorhents and Soils


Authors: K.S. Woodburn, P.S.C. Rao, M. Fukui, and P. Nkedi-Kizza


Journal Citation: Journal of Contaminant Hydrology. 1988, 1, 227-241.


Article Summary: Woodburn et al. discuss the findings from their experiments evaluating
the effects of solute sorption on a model and natural solid phase in the presence of three
cosolvents. The solutes used in the experiments included a variety of polycyclic aromatic
hydrocarbons, alkylbenzenes, holobenzenes, and pesticides. The cosolvents used included
acetone, methanol, and acetonitrile.


Application to MW-05S: The applicability of the information presented in Woodburn et al.
to MW-05S is very limited because the systems they evaluated are significantly different than
the known conditions at MW-05S. For example, while the cosolvents used by Woodburn et
al. span a wide range of polarities, all three are completely miscible in water. This contrasts
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with the data from MW-05S, where the potential cosolvents are non-polar compounds with
very limited solubility. Additionally, the most dilute solvent solutions used in the
experiments were between 5% and 10% dissolved solvent in water. The highest
concentration solvent solutions were 100% solvent (i.e., pure solvent). In contrast, the


maximum concentration of potential cosolvents reportedly dissolved in water at MW-05S is
approximately 0.006 %, about three orders of magnitude lower than the lowest concentration


used by Woodburn et al.


In addition, more recent work by co-authors of the present paper, Pinal et al. (1990) and Rao


et al. (1990), evaluated the effects of non-polar cosolvents with limited solubility and found
that their aqueous (i.e., dissolved) concentration must exceed 1% before appreciable sorption
or solubility effects are noted. As noted above, the reported dissolved concentrations of the


non-polar solvents in MW-05S are more than two orders of magnitude less than I %. In fact,
the solvents reported in MW-05S, principally PCE and ICE, cannot have dissolved


concentrations above 1% unless a suitable ternary solvent, such as methanol, were present at
elevated concentrations. Nevertheless, there is simply not enough 'I'CE and PCE to reach the
1% threshold. Thus, no cosolvency effects on dioxin solubility or sorption is expected at


MW-05S.


Title: Influence of Organic Cosolvents on Sorption of Hydrophobic Organic Chemicals
by Soils.


Authors: P. Nkedi-Kizza, P.S.0 Rao and A.G. Hornsby


journal Citation: Environ. Sci. Technol, 1985, 19, 975 -979


Article Summary: Nkedi-Kizza et al. assess the sorption of anthracene, diuron and atrazine


by soils from aqueous solutions and binary solvents consisting of methanol-water and
acetone-water,


Application to MW-05S: As discussed for Woodburn et al., the solvents used in the binary
mixtures, methanol and acetone, are completely miscible in water. Also, the minimum
concentration of cosolvents in water is 5%. Using the same information from Pinal et al.
(1990) and Rao et al. (1990) expressed above for Woodburn et al., we conclude that no
cosolvency effects are occurring at MW-05S.


Title: Sorption and Transport of Hydrophobic Organic Chemicals in Aqueous and
Mixed Solvent Systems: Model Development and Preliminary Evaluation


Authors: P.S.0 Rao, A.G. Hornsby, D.P Kilcrease, and P. Nkedi-Kizza,


Journal Citation: .1.Environ. Qual. 1985, Vol. 14, no. 3.
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Article Summary: Rao et al. present the theoretical basis for the manner in which 1-10Cs
may behave in aqueous and mixed solvent mixtures. To verify these theories, Rao et al. rely
on the work presented in Nkedi-Kizza et al. (1985) and Woodburn et al. (1985), both of which
are reviewed and summarized above. In general, the work of Nkedi-Kizza et al. (1985) and
Woodburn et al. (1985) focus on the evaluation of the effects of CMOS, such as methanol and
acetone, on the sorption of HOCs.


Application to MW-05S: The work of Nkedi-Kizza et al. (1985) and Woodburn et al.
(1985), and thus the reported findings in Rao et al., (1985), are not comparable to the
conditions at MW-05S where there are no reported concentrations of miscible organic
solvents, such as methanol or acetone. In contrast, MW-05S is reported to contain
concentrations of only partially miscible solvents, PCE and TCE, which have not been shown
to have an effect on cosolvency at the levels reported.


Conclusions


Based on the information known about the soil and groundwater at monitoring well MW-05S,
and the data presented in the papers cited by EPA, we conclude the following:


• MW-05S contains no free product in groundwater.


• MW-05S is not reported to contain any completely miscible solvents, such as
methanol or acetone, in the solid (soil) or liquid (groundwater) phases.


• The highest reported levels of PCE and TCE in groundwater at monitoring well MW-
05S are 61 mg/I and 2.5 mg/I, respectively.


• For partially miscible solvents, such as TCE and PCE, to have an appreciable effect on
cosolvency or reduced sorption, the concentration in the dissolved aqueous phase must
exceed 10,000 mg/l.


* The maximum reported concentration of dissolved, aqueous phase partially miscible
solvents in MW-05S is 0.635% of the threshold at which cosolvency effects would he
observed.


• The water solubilities of TCE and PCE are 1,100 mg/1 and 150 mg/1, respectively.


n Given the absence of a high concentration (percent range) of miscible solvent and the
aqueous solubilities of TCE and PCE, the dissolved aqueous phase concentrations of
PCE or TCE in groundwater at monitoring well MW-05S could not approach the
10,000 mg/1 threshold cited in literature for cosolvency effects by immiscible solvents
to occur.


• No cosolvency of dioxin by PCE or TCE is occurring at MW-05S.


n Enhanced transport of 2,3,7,8-TCDD is not occurring at monitoring well MW-05S as
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the result of the co-occurrence of PCE and/or Ta..


The papers that EPA has cited to support the theory that there is cosolvency or enhanced
solubility of 2,3,7,8-TCDD at monitoring well MW-05S due to the presence PCE and/or TCE
do not support EPA's claim. Many of the papers are simply not applicable due to the
differences in systems examined by the researchers and the conditions that exist at monitoring
well MW-05S. However, even with respect to those papers that examine systems that are
similar to the conditions at MW-05S (e.g., the presence of a partially miscible solvent and a
hydrophobic organic compound in water), the research clearly demonstrates that enhanced
solubility of the hydrophobic organic compound, 2,3,7,8-TODD, is not occurring. Moreover,
the relevant research leads to the conclusion that reduced sorption to soil (and thus higher
mobility) of 2,3,7,8-TCDD has not occurred at monitoring well MW-05S.


The results of the meta-analysis further support and augment the information and analysis
presented in our June 8, 2007 letter, in which we discuss EPA's flawed conceptual site mode]
for the groundwater to surface water pathway and its inappropriate interpretation of the
SPMD results. Given the overwhelming evidence contradicting EPA's position, we request
that EPA reconsider its conceptual site model for the groundwater to surface water pathway
and its interpretation of the SPMD results.


Sincerely,


Russell E. Keenan, Ph.D.
Vice President
Technical Director, Risk Assessment


cc:	 Ms. Deidre Dahlen, Battelle
Eve Vaudo, Esq., U.S. EPA
Cornell Rosiu, U.S. EPA
Louis Maccarone, RIDEM
Jerome C. Muys, Jr., Esq.
Jeffrey M. Karp, Esq.
Laura Ford Brust, Esq.
Mr. Jeffrey Loureiro (LEA)
Mr. David Scotti (LEA)


Patrick q . Gwinn
Senior Environmental Scientist
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SEWS DociD 285153
October 15, 2007
Ms. Anna Krasko, Project Manager
United States Environmental Protection Agency
Region I
One Congress Street
Boston, Massachusetts 02114


RE: Centredale Manor Site: Alleged Facilitated Transport of Dioxin from MW-05S to
the Woonasquatucket River


Dear Ms. Krasko:


We are writing on behalf of Emhart Industries, Inc. in furtherance of our prior correspondence
disputing EPA's assertion that groundwater at the above-referenced Site is an ongoing source or
a migration pathway of dioxin to the Woonasquatucket River. In your September 14, 2007 letter
to David Scotti of Loureiro Engineering Associates, Inc. (LEA), you state that EPA believes that
the data indicate the area around monitoring well MW-05S is likely acting as an ongoing source
of 2,3,7,8-TCDD and volatile organic compounds (VOCs) discharging to the Woonasquatucket
River. In our previous letters dated June 8, 2007 and August 15, 2007 on the matter of
monitoring well MW-05S, we have provided the reasons why we do not believe the data are
indicative of a dissolved 2,3,7,8-TCDD groundwater plume discharging to the Woonasquatucket
River. In the September 14, 2007 letter, you provided a hyperlink
(http://www.ena.gov/ada.clownload/issue/facili.odt) in the context of explaining that there are
several mechanisms at work which, individually or in combination, could be associated with the
observed groundwater data.


The hyperlinked document, Superfund Ground Water Issue (Huling, 1989) 1 , discusses the
potential for enhanced solubility of hydrophobic organic compounds (HOC) as the result of
cosolvency with other organic solvents present, and/or colloidal transport. Our August 15, 2007
letter provided a detailed review and analysis of the literature pertaining to the alleged
cosolvency effect. It is important to note that the Huling (1989) document was published in
August 1989; therefore, the author of that document did not have the benefit of the literature
published after that date. This timing point is particularly important because the peer-reviewed
literature that is most pertinent to conditions observed at monitoring well MW-05S was not
published until 1990 and later. All of the literature cited for the effect of cosolvency in the
Huling (1989) document evaluated the effect of high concentrations (percent levels) of
completely miscible solvents (e.g., acetone, methanol, etc.) on the solubility of HOC. As
discussed in our August 15, 2007 letter, these conditions do not exist at monitoring well MW-
05S.


1 Hiding, 1989, Superfund Ground Water Issue — Facilitated Transport, U.S. Environmental Protection Agency,
Office of Research and Development, Office of Solid Waste and Emergency Response. EPA/540/4-89/003. August.
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The literature published subsequent to Huling (1989) evaluated the effect of chlorinated solvents
on HOC solubility. The studies discussed found that for partially miscible solvents, such as
triehloroethylene (TCE) and tetrachloroethylene (PCE), to have an appreciable effect on
cosolvency or reduced sorption, the concentration in the dissolved aqueous phase must exceed
10,00q milligrams per liter (mg/1). Given the absence of a high concentration (percent range) of a
completely miscible solvent and the aqueous solubilities of TCE and PCE, the dissolved aqueous
phase concentrations of PCE or TCE in groundwater at monitoring well MW-05S could not
approach the 10,000 mg/1 threshold cited in literature for cosolvency effects by immiscible
solvents to occur (Final et al, 19902 and Rao et al, 1990 3). As a result, a cosolvency effect is not
occurring at monitoring well MW-05S.


Further support for the conclusion that a cosolvency effect is not occurring at monitoring well
MW-05S is evidenced by the semi-permeable membrane device (SPMD) data from monitoring
well MW-05S. Based on Battelle's estimates, these data demonstrate that only approximately
2% of the dioxin present in the unfiltered water sample is in the dissolved formed. If chemical
cosolvency were occurring at monitoring well MW-05S, a much higher percentage of the dioxin
would be expected in the dissolved form. Clearly, however, this is not the case,


The other mechanism for enhanced solubility discussed in Huling (1989) is a colloidal process
whereby HOC preferentially sorbs to colloids that are small enough to travel with groundwater
through the soil pores. The data collected by EPA and its consultants cannot be used to confirm
EPA's inference that dioxin is being mobilized toward the river via colloidally facilitated
transport. For example, other than the SPMD deployment in the groundwater at monitoring well
MW-05S, EPA has not attempted to quantify the proportion of dioxin sorbed to colloidal
material. EPA's data derived from the SPMDs buried in the contaminated river bank sediment
are in no way indicative of colloidal transport because SPMDs do not account for colloidally-
bound chemicals. As the USGS states: 4


"Nonporous polymeric films such as low-density polyethylene (membrane of choice for
SPMDs) contain transient cavities with maximum diameters of about 10 A. These
cavities are far too small to accommodate colloids or macrornolecular dissolved organic
carbon (DOC) such as humic acids.


Also, comparisons of chemical concentrations determined by using traditional analytical
methods for ultra-filtered river water (colloids and DOC > 50 A diameter were removed)


R. Pinal, P.S.0 Rao, L.S. Lee, P.V. Cline, and S.H. Yalkowsky. Environ. Sci. Technol. 1990, 24, 639-647.


3 P.S.0 Rao, L.S. Lee, and R. Pinal, Environ. Sci, Technol. 1990, 24, 647-654.


4h ttp://wwwaux.cercer.usgs.gov/SPMD/SPMD_questions.htm#7.%20Do%20SPMDscro2Osamplec7020only%20disso
ived%2Dor%2Ovapor%2Ophase7020eheinicals?
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and those estimated from SPMDs exposed to river water appear to confirm that SPMDs
sample only dissolved residues, which are readily bioavailable."


Based on the USGS statements, the data from the SPMDs buried in the contaminated sediment
cannot be used to assess whether colloids are transporting dioxin via groundwater because the
SPMDs exclude colloids and, by extension, the chemicals that may be sorbed on the colloid.


Moreover, if EPA is theorizing that dioxin is being transported by colloids in groundwater, then
the methods used by Battelle to estimate corresponding pore water concentrations of dioxins are
not appropriate or valid. This is because the theory concerning the sampling of water by SPMDs
includes only dissolved chemicals and does not include chemicals transported via colloids. As a
result, the equations used by Battelle, their other shortcomings notwithstanding, are not
appropriate to estimate pore water concentrations of dioxins sorbed to colloidal material.


To date, EPA's discussions regarding the theory that dioxin is being transported from monitoring
well MW-05S to the Woonasquatucket River involve a notion that facilitated transport of dioxin
is occurring due to cosolvency, colloidal transport, or some combination thereof. However, the
most relevant peer-reviewed literature on the matter of cosolvency as it relates to monitoring
well MW-05S, Pinal et al. (1990) and Rao et al. (1990), clearly demonstrates that the TCE and
PCE present in groundwater at monitoring well MW-05S is not affecting the solubility of dioxin.
This conclusion is substantiated by the results of the concurrent SPMD and unfiltered
groundwater sampling at monitoring well MW-05S which, according to Battelle's calculations,
demonstrates that approximately 2% of the dioxin in the unfiltered groundwater is actually
dissolved in the water. The remaining 98% of the dioxin is particle-bound. Thus, if enhanced
solubility due to cosolvency were occurring, the SPMD and unfiltered groundwater sampling
results should be in relatively good agreement, yet they are not.


As for the notion that facilitated transport of dioxin is occurring due to colloidal transport, the
data collected to date cannot possibly be used to confirm this theory. The data from monitoring
well MW-05S (SPMD and unfiltered groundwater) suggest that a majority of the dioxin in water
is sorbed to suspended particles. This outcome is not unexpected. As discussed above, SPMDs
simply do not sample chemicals that are sorbed to suspended particles or colloids. Hence the
difference in the unfiltered groundwater and SPMD samples' results from monitoring well MW-
05S. Therefore, the SPMDs buried in the contaminated sediment did not sample chemicals that
are sorbed to suspended particles or colloids in pore water.


The foregoing discussion raises the following question: If dioxin is not being transported as a
result of chemical cosolvency and the SPMDs do not sample colloidally-bound chemicals, why
are there relatively high levels of dioxin present in the SPMDs buried in the contaminated
sediment? The likely answer is that the SPMDs were not adequately cleaned; therefore,
contaminated sediment residue remained on the SPMD during the sample extraction phase. This
answer is sensible because of the intimate contact of the sediment with the sediment-deployed
SPMDs. Also, no studies ever have been conducted to assess the efficacy of the method
employed by Battelle to clean the SPMDs of sediment residue. Thus, it is possible, and likely
probable, that the Kimwipe cleaning was not effective in removing all sediment residue from the
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surface of the SPMD. In addition, this answer is the only one that does not defy the available
data, nor does it contradict all peer-reviewed scientific literature on cosolvency and SPMD
sampling characteristics. In contrast, EPA's present position contradicts this literature.


To use the existing data in support of EPA's current theory, one must make the unreasonable and
far-reaching assumptions that (1) the dioxin (which based on Battelle's data and calculations is
overwhelmingly bound to suspended particles) in monitoring well MW-05S desorbs and
becomes dissolved during the transport from monitoring well MW-05S to the Woonasquatucket
River; and (2) by the time the dioxin reaches the SPMDs buried in the sediment, it is dissolved
and available for SPMD uptake. This hypothesis is untenable, and there are no data to
corroborate it. In fact, all the data and the scientific literature point to the conclusion that dioxin
is not being transported from monitoring well MW-05S to the Woonasquatucket River.
Accordingly, Emhart again requests that EPA reconsider its conceptual site model for the
groundwater to surface water pathway, and its interpretation of the SPMD results.


Sincerely,


fu-4-4 resste-eLt"..._


Russell E. Keenan, Ph.D.
Vice President
Technical Director, Risk Assessment


cc:	 Ms. Deidre Dahlen, Battelle
Eve Vaudo, Esq., U.S. EPA
Cornell Rosiu, U.S. EPA
Louis Maccarone, RIDEM
Jerome C. Muys, Jr., Esq.
Jeffrey M. Karp, Esq.
Laura Ford Brust, Esq.
Mr. Jeffrey Loureiro (LEA)
Mr. David Scotti (LEA)


Patrick O. Gwinn
Senior Environmental Scientist
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November 6, 2008 


David Scotti 
Loureiro Engineering Associates, Inc. 
100 Northwest Drive 
Plainville, CT 06062 


Re: Shallow Groundwater Data Report prepared by LEA, Inc., dated September 12, 2008, for 
the Centredale Manor Restoration Project Superfund Site. 


Dear Mr. Scotti: 


EPA has reviewed the Shallow Groundwater Data Report, prepared by LEA, hic. on behalf of 
Emhart Industries, Inc. and dated September 12, 2008, and has the following comments and 
observations. 


• To put the findings of this investigation into a proper context (Section 2.2.3), it needs to be 
clarified that dioxin contamination is widespread in source area soils (not limited to borings CMS-
451, CMS-453, MW-15D, and MW-05S), and that this section focuses on locations in the source 
area with dioxin contamination in sub-surface soils (> 4 ft bgs) at concentrations that exceed 
1,000 ng/kg. 


To clarify, the data in EPA's SPMD report was reported correctly. It was an error in the 
graph in that report that was pointed out to LEA following submittal of the report. The 
correct data has been used in EPA's conclusions of the study, as demonstrated by the 
correct graph on the Battelle presentation poster which was provided to you earlier 
(Section 2.2). 


• There is a typo in referencing the participating laboratories (Section 5.2): according to laboratory 
reports included in Appendix F, groundwater samples were analyzed by DAT (not AEL) for 
VOCs. 


• Dioxin/Furan Results (Sections 6, 7 and Appendices F, G, and H). Environmental 
Standards, Inc., (ESI) conducted an in-depth review of dioxin/furan results and QC 
parameters from the DAT laboratory for the one soil sample and the twelve aqueous 
samples. Based on EPA Quality Assurance Unit's review of ESI's reports and the 
laboratory results, EPA concurs with its assessment that the dioxin/furan results are 







"acceptable for use as reported." None of the dioxin/furan results were qualified as 
rejected ® and a minority of the results were qualified as estimated (J). When 
qualification of the results was needed, ESI's reports gave a detailed explanation of the 
reason. For example, the 2,3,7,8-TCDD result in the soil sample was estimated due to a 
high surrogate spike recovery. However, the concentration of 2,3,7,8-TCDD reported is 
similar to the concentration reported at the site previously. It is recommended that the 
"data users siiould understand the qualifications and limitations as specified in the 
Environmental Standards QA review." 


Volatile Organic Analysis (VOA) Results (Sections 6, 7 and Appendices F, G, and H). 
Numerous problems were identified by ESI with the DAT laboratory's VOA results and 
analysis. Several non-standard laboratory practices came to light during the review of the 
results. For example, 
• Incorrect and inconsistent dilution purge volume infomiation made it difficult to 


verify the reported positive results and the detection limits; 
• Irregularities in the performance of the initial calibration prevented the 


recalculation/checking of the reported results; 
• Inconsistent manual integration of the chromatograph peaks cast doubt on the 


calibrations; 
• The % recovery of several of the Matrix Spike/Matrix Spike Duplicate compounds 


were incorrectly calculated; and 
• The Bromofluorobenzene (BFB) instrument tuning requirement was not fulfilled 


for one instrument on 3/6/2008. 


These problems cast serious doubt and uncertainty on the reported VOA results and point 
to a laboratory that was operating well below minimum acceptable standards with severe 
systemic quality issues. Even with these problems, EPA concurs with ESI that the VOA 
data is qualitatively reliable. This means that the data show that chlorinated volatile 
compounds are present in the samples. This conclusion is not unexpected given previous 
findings at the site. However, EPA does not believe that the reported concentration results 
can be used quantitatively due to the severe systemic problems noted above. This would 
apply specifically to use of this data in LEA's Shallow Groundwater Data report, dated 
September 12, 2008, which uses the VOA concentrations in Section 8.1 (Co-solvency) 
evaluations. Also, the quality of the data does not support making well-to-well 
quantitative comparisons as was done in the report. The nature and extent of reporting and 
procedural issues identified by the validators with respect to the VOC data indicate that 
these data should only be used qualitatively. An additional round of groundwater 
sampling for VOCs could yield higher quality, more defensible data. In the event that 
another round of sampling is performed, consider including a blind performance 
evaluation (PE) sample with study samples submitted for analysis. 


Sections 7 and 8 - This investigation does not support the conclusions disputing the co-
solvency and enhanced colloidal transport mechanisms. 







The co-solvency of dioxin could be attributed to other substances, such as 
surfactants, that were not analyzed for. Furthermore, the conclusions disputing co-
solvency rely on limited VOC data, for which there are substantive data quality 
issues; 
There is also the matter of competitive binding of TCDD to the organic phase of 
stationary soil which is also a variable between locations LEA-1, 2 and 3. The 
cosolvency chemical relationship is not just the concentration of PCE and TCDD. 
It is also the characteristics of the TCDD contaminated soil (e.g., %TOC) in the 
saturated soil environment with high PCE; 
The positive detection of dioxin in the filtered groundwater at MW-LEA-02 
indicates that dioxin is present in dissolved form (per definition of filtered 
samples). This result supports, rather than disputes, the findings from the SPMD 
study; 
There is insufficient basis to support the conclusion that dioxin measured in the 
groundwater (filtered and unfiltered samples) at MW-LEA-02 is an artifact of a 
disturbed sampling process, and therefore associated with soil particulates rather 
than colloids discharging with groundwater to the river. Groundwater has been 
sampled at more than 30 wells at the source area during previous investigations, 
but elevated concentrations of dioxin have only been detected at MW-05S and 
MW-LEA-02. There is no data to indicate that a 'disturbed sampling process' was 
isolated to these two wells alone; 
The extent of contaminated soil beyond MW-05S does not rule out the possibility 
of colloidal-facilitated transport, which would be characteristic of the data in 
Tables 6-5 and 6-8. It could be helpful to have a discussion of the LEA-02 data in 
Tables 6-5 and 6-8. In fact, these data do seem to support the USEPA theory as it 
pertains to colloidal-facilitated transport. LEA-02 has the highest values for 
turbidity (13 NTU), TSS (2-11.2 mg/1), and TDS (720-760mg/l) of any sample and 
is indicative of a large amount of colloids. It too has the highest concentrations of 
total (2743-6154 pg/1), and most importantly filtered (289-727 pg/1), TCDD. The 
fact that TCDD is detected in filtered groundwater at levels lower than unfiltered 
groundwater supports the colloidal-facilitated transport theory. Moreover, if soil 
from the bore hole was the source of the TCDD in groundwater at LEA-02, then it 
would not have been detected in filtered samples of groundwater (sample and 
duplicate); and 
Colloidal-facilitated transport may be a "theory" when it comes to characterization 
of groundwater on site in the vicinity of MW-05S, but it is not a scientific theory 
(Section 8.3). EPA has provided LEA with EPA references and others that proves 
it has been known to occur in the environment. Therefore, the statement 
"Moreover, the USEPA's theory of colloidal-facilitated transport does not comport 
with what is knowTi about the behavior of dioxins in the environment" is incorrect 
and should be deleted. 







• Section 9 - The basis of the $20 million high end cost estimate identified for 
excavation/dewatering alternatives is not explained. Similarly, the basis of the $500,000 
to $750,000 cost estimate for the limited excavation and capping alternative is not 
provided. It would be helpful to discuss more comprehensive details of this alternative 
(e.g., footprint, removal volume, etc.) to understand the cost estimates cited. 


• Figures - It needs to be clarified that the summary of contaminant data in soil and 
groundwater is limited to locations within the Brook Village parking lot area, and not 
intended to illustrate the data distributions throughout the entire source area. 


Figure 2-1 - It would be helpful to show SPMD locations CMS-SMPDl and CMS-
SPMD5 on the figure. 


• Figure 2-3 - The summary of detected VOC and dioxin data appears to be incomplete. For 
example, dioxin concentrations have been measured in surface soils at CMS-060 at 
substantially higher concentrations than reported (e.g., dioxin TEQ = 116,000 ng/kg, 0-
0.25 ft bgs). 


• Figure 2-4 - It would be helpful to show contaminant data for river sediment locations 
CMS-SPMDl, CMS-SPMD2, CMS-SPMD3, CMS-SPMD4, and CMS-SPMD5. 


As we also discussed, EPA has decided to analyze dioxin in the archived soil samples from this 
investigation and I appreciate your cooperation in retrieving and transporting the samples between 
the laboratories. Please do not hesitate to contact me with any questions. 


Sincerely, 


J< 


Anna Krasko 
Remedial Project Manager 


cc: Louis Maccarone, RIDEM 







EXECUTIVE SUMMARY 


^ t ^ On behalf of Emhart Industries, Inc., Loureiro Engineering Associates, Inc. (LEA) conducted 


shallow groundwater investigation activities at the Centredale Manor Restoration Project 


Superfiind Site located in North Providence, Rhode Island (CMRP). The investigation activities 


were conducted in the vicinity of monitoring well MW-05S (study area). As part of the 


investigation activities, three groundwater monitoring wells were installed in this area of the 


CMRP. The wells were screened within the saturated zone of the shallow overburden materials. 


Groundwater samples obtained fi-om these wells and from monitoring well MW-05S were 


analyzed for dioxins/fiirans, volatile organic compounds, total suspended solids, and total 


dissolved solids. 


The shallow groundwater investigation activities were conducted in accordance with the January 


7, 2008 scope of work (SOW) prepared by LEA and approved by the USEPA. The scope of 


work was designed to assess the USEPA's theory that groimdwater contaminated with VOCs in 


the area of monitoring well MW-05S likely is an ongoing source or migration pathway for 


dioxins discharging to the Woonasquatucket River (River). Thus, EPA's conceptual transport 


model is based on the mobilization of dioxin to the River through: (i) cosolvency, defined as an 


increased potential for migration due to reduced sorption to soil or enhanced solubility of 


compounds that typically adhere to soil, are repelled by groundwater, and, if present at all, are 


\ * / only present in groundwater in minor concentrations; and/or (ii) colloid-facilitated transport, 


defined as the increased mobility that results fi-om the sorption of normally immobile compounds 


to mobile colloids. 


Field and laboratory analytical data were obtained fi-om the shallow groundwater investigation 


activities to evaluate the USEPA's theory. This report documents the field and laboratory 


methods and procedures used to collect these data. This report also documents the data obtained 


fi:om the investigation activities. The purpose and objectives of this report are to summarize the 


relevant CMRP data, including the recently-obtained data, and to evaluate these data in light of 


what is known about the fate and transport of dioxins in the environment. Specifically, in 


evaluating the data we seek to answer the following questions: 


1. Do the data support the USEPA's theory that dioxins are being transported in 


groundwater as the result of cosolvency? 


2. Do the data support the USEPA's theory that dioxins are being transported in 


groundwater as the result of colloid-facilitated transport? 
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An additional purpose of this report is to examine the remedial alternatives presented by the 


USEPA and Battelle at the April 23, 2007 Dialog Meeting in light of the information obtained 


from the implementation of the SOW. 


Based on the results obtained fi-om the shallow groundwater investigation activities, the data do 


not support the USEPA's theory that dioxins have mobilized fi-om the study area through colloid-


facilitated transport. However, the data clearly demonstrate that cosolvency is not occurring in 


the study area. In addition, the data clearly demonstrate that the impacted soil and groundwater 


in the study extends beyond monitoring well MW-05S to the area of the newly-installed 


monitoring wells. Based on this finding, it is inaccurate for the USEPA to conclude that shallow 


groundwater in the study area is a migration pathway for dioxin by means of colloid-facilitated 


transport. 


Based on the findings and results of the shallow groundwater investigation activities, the range 


of remedial alternatives being evaluated by the USEPA should be expanded to include the 


capping alternatives that the USEPA already has implemented or is considering for other action 


areas of the CMRP. For example, the universe of potential remedial alternatives for shallow 


groundwater in the vicinity of monitoring well MW-05S should be expanded to include a limited 


excavation and capping alternative, a far more cost-effective alternative that is equally as 


protective of the environment as the USEPA's alternatives currently under evaluation. 
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1. INTRODUCTION 


This report is submitted on behalf of Emhart Industries, Inc. (Emhart) to present the data 


collected by Loureiro Engineering Associates, Inc. (LEA) during an investigation of shallow 


groundwater in the vicinity of monitoring well MW-05S located adjacent to the Brook Village 


Associates Limited Partnership (Brook Village) parking lot and east of the Woonasquatucket 


River (River) at the Centredale Manor Restoration Project Superfimd site located in North 


Providence, Rhode Island (CMRP). The shallow groundwater investigation activities included 


the installation of monitoring wells screened within the subsurface overburden material. In 


addition, these activities included groundwater sampling and the laboratory analysis of the 


groundwater samples obtained during the investigation activities. The data obtained fi-om the 


shallow groundwater investigation are presented in this report following a description of the 


methods and procedures used to collect the data. 


This report is organized as follows: 


• Pertinent background information regarding the investigation activities is provided in Section 


2. 


• The purpose and objectives of the investigation and this report are presented in Section 3. 


• The field methods and procedures used to collect the shallow groundwater data are described 


in Section 4. 


• The laboratory analytical methods used during the investigation are presented in Section 5. 


• The laboratory data assurance review procedures are presented in Section 6. 


• The results of the shallow groundwater investigation activities £ire presented in Section 7. 


• An evaluation of the results is presented in Section 8. 


• The implications of the data on the remedial alternatives under evaluation are discussed in 


Section 9. 


• A recommendation is presented in Section 10. 


• References are provided in Section 11. 


To support the discussion provided in this report, the shallow groundwater data are summarized 


in tables and drawings appended to this report. 


1-1 







2. BACKGROUND 


2.1 Overview 


The United States Environmental Protection Agency (USEPA) is conducting a Remedial 


Investigation (RI) and Feasibility Study (FS) for the CMRP. In June 2005, the USEPA released 


the Interim Final Remedial Investigation Report (Report) prepared by Battelle (2005a) in which 


the CMRP data collected by the USEPA up to that time are summarized. In the Report, the 


USEPA presents what it considers to be plausible fate and transport theories for constituents of 


concern at the CMRP. One theory postulated by the USEPA is that shallow groundwater in the 


vicinity of monitoring well MW-05S (the study area), located adjacent to the Brook Village 


parking lot and east of the River, is a pathway and/or transport mechanism for constituents of 


concern at the CMRP. The locations of monitoring well MW-05S and other monitoring wells 


installed to monitor groundwater at the CMRP are shown in the site plan presented as Drawing 


2-1. 


2.2 Historical Data 


2.2.1 RI Data and Post-RI Data 


A summary of the relevant background data presented in the Report and the subsequently-


collected SPMD data and 2005 Lyman Mill Pond sediment data is provided in this section. 


These data include the data used by the USEPA to support their fate and transport theory for 


shallow groundwater beneath the area of monitoring well MW-05S. Data are presented for the 


following media: soil, groundwater, vapor diffiision samplers, surface water, SPMDs, and 


sediment. 


2.2.2 Groundwater Data 


According to the USEPA and the Report, groundwater samples collected fi-om monitoring well 


MW-05S were reported to contain trichloroethylene (TCE) at concentrations ranging fi-om 1,800 


micrograms per liter (^ig/l) to 2,500 ^g/l and tetrachloroethylene (PCE) at concentrations ranging 


from 28,000 pg/l to 61,000 pg/1. Also, groundwater samples collected from this well were 


reported to contain 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD) at concentrations 


ranging from 1,030 picograms per liter (pg/1) to 4,180 pg/l. A summary of volatile organic 


compounds (VOCs) and dioxins reported to be present in groundwater in the vicinity of 


monitoring well MW-05S is provided in Drawing 2-2. 
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2.2.3 Soil Data 


The USEPA reported that soil samples collected from borings CMS-451, CMS-453, MW-15D, 


and MW-05S contained 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD). Soil samples 


collected from a depth of 4 to 6 feet below the ground surface (bgs) at soil borings CMS-451, 


MW-15D, and MW-05S were reported to contain 140,000 nanograms per kilogram (ng/kg), 


2,645 ng/kg, and 20,454 ng/kg, respectively. The maximum 2,3,7,8-TCDD concentration 


reported for the soil samples collected from soil boring CMS-453 was 62,000 ng/kg (6 to 7 feet 


bgs). The duplicate soil samples obtained fi-om a depth of 3 to 4 feet bgs at CMS-453 were 


reported to contain 2,3,7,8-TCDD at concentrations of 11,000 ng/kg and 42,900 ng/kg. A 


summary of the dioxin concentrations in soil at these soil boring locations is provided in 


Drawing 2-3. 


Based on the laboratory analyses of soil samples collected firom soil boring MW-05S, chlorinated 


VOCs are present in soil at this location. Concentrations of PCE and TCE were reported at 300 


milligrams per kilogram (mg/kg) and 26 mg/kg, respectively in the soil sample collected from a 


depth of 4 to 6 feet below ground surface (bgs) at this boring location. Also, PCE, TCE, and cis-


1,2-dichloroethylene (cis-l,2-DCE) were detected at 250 mg/kg, 36, mg/kg and 43 mg/kg, 


respectively in the soil sample collected from a depth of 4 to 6 feet bgs at boring CMS-451. In 


addition, chlorinated solvents, including PCE and TCE, were found to be present in soil samples 


obtained fi-om soil borings CMS-417, CMS-419, and CMS-060 advanced in this area of the 


CMRP. In addition, the USEPA provides in the Report that a small quantity of non-aqueous 


phase liquid (NAPL) was observed to be present in soil encountered during the advancement of 


the soil boring for monitoring well MW-05S. However, no NAPL was observed atop the water 


table in monitoring well MW-05S. 


2.2.4 Vapor Diffiision Samples 


In the Report, the USEPA suggests that chlorinated VOCs, and possibly dioxins, are migrating in 


overburden groundwater fi-om the vicinity of monitoring well MW-05S and are discharging into 


the River. As presented in the Report, the nature and extent of VOCs in groundwater is 


consistent v^th the results of the United States Geological Survey (USGS) study in which vapor 


diffusion samples were collected from the River. This study was conducted to assess the 


potential extent of the area through which VOC-impacted groundwater arguably flows and 


discharges to the River. As reported, this study identified the seepage of groundwater 


contaminated with VOCs along the River immediately downstream of monitoring well MW-05S. 


As presented in the Report, VOCs are not adversely impacting surface water and sediment 


quality in the River; however, the USEPA noted that it is possible that VOC contamination in the 
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vicinity of monitoring well MW-05S has mobilized dioxin, and stated that it may be discharging 


to the River. 


2.2.5 Surface Water 


The flux of dioxin fi-om the River bed (sediment) to surface water in Allendale and Lyman Mill 


Ponds under low-flow, non-resuspending conditions was evaluated as part of a sediment stability 


study conducted by the USEPA (Battelle, 2004). As part of the sediment stability study, the 


USEPA collected surface water samples and had them analyzed for dioxins. Based on the 


surface water results, the USEPA drew preliminary conclusions about dioxin loading to the 


surface water during non-resuspending conditions in Allendale and Lyman Mill Ponds. 


Of relevance, the USEPA concluded that an average dioxin load of approximately 110 


milligrams per day (mg/day) are added to the River and the upstream portion of Allendale Pond. 


The USEPA assumed the mass transfer of pore water fi-om the sediment to the surface water, due 


to a combination of various processes including diffiision, bioturbation, and groundwater flux, to 


be the main source of dioxin. The USEPA identified another possible source of dioxin in this 


area of the CMRP as the discharge of contaminated groundwater in this area of the CMRP. 


Based on this study, the USEPA also concluded that minimal net export of dioxin firom Allendale 


and Lyman Mill Ponds occurs during low-flow, non-resuspending conditions; the background 


load of dioxin entering the CMRP is approximately equal to the load over Lyman Mill Dam 


during low-flow periods. 


2.2.6 Semi-Permeable Membrane Devices (SPMDs) 


The USEPA explains in the Report that while it is not clear whether or not dioxins are 


discharging to the River, and whether or not the magnitude of any such discharge is significant, 


additional investigation is in progress to assess whether overburden groundwater is a significant 


transport pathway for dioxins. The additional investigation to which the USEPA alluded was a 


semi-permeable membrane device (SPMD) study through which additional information on 


dioxin in groundwater, surface water, and sediment was obtained (Battelle, 2005b). 


In June 2005, the USEPA conducted the SPMD study, which involved the collection of SPMD 


and co-located sediment and/or groundwater samples. The SPMDs were deployed in sediment, 


surface water and in monitoring well MW-05S. As presented by the USEPA, the results of this 


study may be used to suggest that the highest concentrations of dioxins were detected in the 


SPMD sediment samples that were collected nearest monitoring well MW-05S (SPMD-03 and 


SMPD-04) (Drawing 2-1). Lower concentrations of dioxins were reported for the SPMD 


sediment samples that were collected upstream and downstream of these locations (SPMD-01, 
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SPMD-02, and SPMD-05). Based on the results of this study, the USEPA concluded that 


groundwater is the likely ongoing source or migration pathway of dioxins to the River. 


2.2.7 Sediment 


The USEPA has collected sediment samples fi-om the River bed proximate to monitoring well 


MW-05S. Based on the analyses performed on these samples, concentrations of dioxin range 


fi-om 2.58 ng/kg in sediment located upstream of the area of monitoring well MW-05S to 5,096 


ng/kg in sediment proximate to monitoring well MW-05S and collocated with SPMD sample 


SPMD-04 (Drawing 2-4). 


The USEPA and Battelle presented the results of the SPMD study at the April 23, 2007 Dialogue 


Meeting, concluding that groundwater in the vicinity of monitoring well MW-05S is an on-going 


source or migration pathway of dioxin transport to the River. During this meeting, Battelle and 


the USEPA presented a series of remedial alternatives being evaluated as part of the FS for 


groundwater in the vicinity of monitoring well MW-05S. The remedial alternatives identified at 


that time included: (i) no fijrther action; (ii) de-watering and excavation; (iii) the installation of a 


hydraulic containment barrier; (iv) the installation of a passive reactive barrier (biowall); and (v) 


in-situ chemical oxidation. 


2.3 Current USEPA Transport Theory 


In various letters of correspondence to the USEPA, LEA and AMEC, technical consultants for 


Emhart, challenged the USEPA's conclusion that the CMRP data support the theory that dioxin 


is being transported via groundwater to the River (LEA, 2007 and AMEC 2007a, b, c). In 


correspondence dated September 14, 2007, the USEPA reiterated and clarified its position that 


groundwater contaminated with VOCs in an area around monitoring well MW-05S is likely an 


ongoing source or migration pathway for dioxins discharging to the River. The USEPA's 


conceptual transport model is based on the mobilization of dioxin to the River through: (i) 


cosolvency, defined as an increased potential for migration due to reduced sorption to soil or 


enhanced solubility of compounds that typically adhere to soil, are repelled by groundwater, and, 


if present at all, are only present in groimdwater in minor concentrations; and/or (ii) colloid-


facilitated transport, defined as the increased mobility that results fi-om the sorption of normally 


immobile compounds to mobile colloids. 


With regard to the USEPA's cosolvency theory, the USEPA has postulated that increased 


solubility of dioxins is occurring in the area of monitoring well MW-05S due to the presence of 


PCE and/or TCE, which act as a cosolvent. Specifically, the USEPA has suggested that 2,3,7,8-


TCDD is preferentially dissolved in the groundwater/cosolvent mixture rather than adsorbing 
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onto surrounding soils, resulting in an increase in 2,3,7,8-TCDD mobility and transport within 


groundwater toward the River. 


With regard to colloid-facilitated transport, the USEPA has suggested that the normally 


immobile dioxins have attached to mobile colloids in groundwater and are discharging to the 


River. Colloids are suspended particles that may be mobilized by groundwater and may move 


through the interstitial space between soil particles by what is referred to as colloidal transport. 


The colloids may serve as a transport mechanism for otherwise immobile contaminants that 


adsorb to the colloids. The increased mobility that results fi-om the sorption of normally 


immobile compounds to mobile colloids is referred to as colloid-facilitated transport. 


The letters of correspondence prepared by AMEC (2007a, b, c) include the available empirical 


data fi-om the site investigation conducted by the USEPA and information provided in published 


literature that may be used to refiite the transport theories proposed by the USEPA. Based on the 


assessment of the available empirical data and the published literature, AMEC concluded that the 


transport theories espoused by the USEPA are unsupported. Additionally, there is some 


uncertainty regarding the extent of impacted soil and groundwater in the vicinity of monitoring 


well MW-05S. As discussed below, LEA conducted supplemental data gathering activities to 


fiirther assess the USEPA's theories regarding the groimdwater transport pathway, and to gather 


additional information on the extent of impacted soil and groundwater in the vicinity of 


monitoring well MW-05S. 


2.4 Scope of Work 


To fiirther assess whether or not there is an ongoing source of dioxin dischsirging to the River 


fi-om the area of monitoring well MW-05S, LEA installed three groundwater monitoring wells 


screened within the subsurface, overburden material. The monitoring wells, designated as MW-


LEA-Ol, MW-LEA-02, and MW-LEA-03, were located as close as possible to the River, as 


shown in Drawing 2-1. Groundwater samples were obtained fi-om these wells and fi-om nearby 


monitoring well MW-05S. The monitoring wells were installed and sampled in accordance with 


the Scope of Work (SOW) presented to the USEPA under correspondence dated November 13, 


2007, as subsequently amended to address the USEPA's November 21, 2007 comments. The 


amended SOW that was subsequently approved by the USEPA was presented in correspondence 


dated January 7, 2008, a copy of which is provided in Appendix A. 
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3. PURPOSE AND OBJECTIVES 


The purpose and objectives of this report are to summarize the relevant CMRP data, including 


the recently-obtained data, and to evaluate these data in light of what is known about the fate and 


transport of dioxins in the environment as presented in the published literature. Specifically, in 


evaluating the data we seek to answer the following questions: 


1. Do the data support the USEPA's theory that dioxins are being transported in 


groundwater as the result of cosolvency?; and 


2. Do the data support the USEPA's theory that dioxins are being transported in 


groundwater as the result of colloid-facilitated transport? 


An additional purpose of this report is to examine the remedial alternatives presented by the 


USEPA and Battelle at the April 23, 2007 Dialog Meeting in light of the information obtained 


fi:om the implementation of the SOW. Specifically, the adequacy of the range of remedial 


alternatives under evaluation is discussed. Also, the accuracy of the relative cost information for 


implementing each such alternative in light of the presently known extent of impacted soil and 


shallow groundwater beneath the study area is discussed. 
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4. FIELD METHODS AND PROCEDURES 


4.1 Monitoring Well Location 


In accordance with the USEPA-approved SOW, LEA installed monitoring wells MW-LEA-01, 


MW-LEA-02, and MW-LEA-03 along the east embankment of the River at locations that would 


likely bound the extent of the area through which VOC-impacted groundwater arguably flows 


and discharges to the River (Drawing 2-1). The wells were located adjacent to the USGS vapor 


diffusion sample locations for which the highest concentrations of TCE and PCE were reported 


(VS-012, VS-013, VS-014, VS-015, and VS-016), and the SPMD locations for which the highest 


dioxin concentrations were reported (SPMD02, SPMD03, and SPMD04). Monitoring well 


MW-LEA-02 was located approximately 15 to 20 feet west of monitoring well MW-05S. 


Monitoring well MW-LEA-Ol was located approximately 30 feet north of this monitoring well, 


and monitoring well MW-LEA-03 was installed approximately 30 feet south of this well 


location. The three monitoring wells were installed to evaluate groundwater conditions 


downgradient of monitoring well MW-05S. 


4.2 Soil Boring Advancement 


The wells were installed on January 31, 2008 and February 5, 2008 using hollow-stem auger 


(HSA) drilling techniques in accordance with LEA's Standard Operating Procedure for Hollow-


Stem Auger Soil Borings and LEA's Standard Operating Procedure for Installing and 


Developing Monitoring Wells and Piezometers (Appendix B). At each monitoring well location, 


a soil boring was advanced by Geosearch, Inc. under the direct supervision of an LEA geologist. 


At the location for monitoring well MW-LEA-01, a soil boring was advanced to a depth of 


approximately 14 feet bgs; at monitoring well MW-LEA-02, a soil boring was advanced to a 


depth of approximately 12 feet bgs, and at monitoring well MW-LEA-03, a soil boring was 


advanced to a depth of approximately 10 feet bgs. The soil boring for monitoring well 


MW-LEA-01 was advanced to a depth of 14 feet bgs as requested by a field representative of the 


USEPA, following a discussion with the LEA geologist regarding the subsurface materials 


encountered at a depth of 10 to 12 feet bgs. The soil borings for monitoring wells MW-LEA-02 


and MW-LEA-03 were completed at depths agreed upon by the field representative of the 


USEPA. 


4.3 Soil Sampling 


During the soil boring process, discrete samples were collected from each two-foot interval of 


subsurface materials penetrated with a stainless steel split-spoon sampling device so that the field 
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geologist could: (i) screen the samples for the presence of VOCs using a photoionization detector 


(PID); and (ii) prepare a field boring log documenting the visual classification of the soils 


encountered. The soils were classified using a modified Burmeister soil classification system in 


accordance with LEA's Standard Operating Procedure for Geologic Logging of Unconsolidated 


Sedimentary Materials (Appendix B). Copies of the Geologic Boring Logs are provided in 


Appendix C. The Geologic Boring Logs include the identification of fill material and/or 


contamination based on PID readings and visual and olfactory observations. Copies of the LEA 


Daily Field Report Forms are provided in Appendix D. 


Each discrete soil sample was placed into containers supplied by the analyzing laboratory, 


Data/Analysis Technologies, Inc. of Plain City, Ohio (DAT). Each container was then labeled 


by field personnel with the sample identification, requested analysis, date and time of sample 


collection, and the sampler's initials. Once labeled, the samples were immediately placed on ice 


in coolers. To meet the objectives of the soil characterization process, a number of quality 


assurance/quality control (QA/QC) samples were obtained in accordance with LEA's Standard 


Operating Procedure for Quality Assurance/Quality Control Measures for Field Activities 


(Appendix B). The QA/QC samples included Performance Evaluation (PE) samples, field 


duplicate samples, and field equipment rinsate blank samples. 


The soil and QA/QC samples from each boring were then shipped via overnight courier to DAT 


in coolers under custody seals and proper chain-of-custody documentation. The QA/QC and soil 


samples were submitted to the analyzing laboratory with a request that the samples be placed on 


hold DAT placed the samples on hold, and pending LEA's request to release select samples 


from hold based on PID readings, visual inspection of the subsurface materials, and/or the results 


of the groundwater samples that are collected from the monitoring wells, DAT was to analyze 


the samples for dioxins/fiirans using USEPA Method 8290A. 


4.4 Monitoring Well Construction 


At each boring location, a monitoring well was constructed of 1.5-inch diameter. Schedule 40, 


polyvinyl chloride (PVC) pre-packed (Vee-Pack^^) screen, in which factory-installed ceramic 


beads fill the annulus between the inner (1.5-inch diameter) and outer (2.0-inch diameter) screen 


barrels. Each well includes a PVC end cap and a five-foot section of continuous-slot screen 


(0.012-inch slot Vee-Pack^ attached to which a section of 2-inch diameter PVC riser extends 


to approximately 2.5 feet above the ground surface. During the construction of each well, a 


secondary filter pack (20/40 mesh (0.33" - 0.016") sand) was placed within the annulus between 


the outer well screen and the borehole, from the base of the borehole to a minimum of two feet 


above the top of the well screen. Using bentonite chips, a seal was placed in the annulus above 
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the sand pack. The borehole was sealed to within two to three feet of the ground surface. The 


bentonite chips were hydrated with clean, potable water. The wells were completed at the 


surface within a protective sleeve of 4-inch outside-diameter (OD) steel casing set into two to 


three feet of concrete. The protective steel casing sticks up approximately two to three feet 


above the ground surface. The protective steel casing of each well is locked with a steel cover. 


Copies of the Well Completion Logs are provided in Appendix C. 


4.5 Monitoring Well Development 


On February 8, 2008, monitoring wells MW-LEA-01, MW-LEA-02, MW-LEA-03, and 


MW-05S were developed in accordance with LEA's Standard Operating Procedure for 


Installing and Developing Monitoring Wells and Piezometers (Appendix B). In accordance with 


this procedure, an effort was made to clear the screened interval of each well and the surrounding 


filter pack of fine material using a surge block and pump. Throughout the well development 


process, the following geochemical parameters for groundwater were recorded to evaluate the 


formation water entering the monitoring well: temperature, pH, and turbidity. The specific 


conductance of the groundwater purged from each well could not be recorded due to a 


malfimctioning conductivity probe. Each well was purged dry during the development process. 


Following groundwater recovery, each well was subsequently surged and pumped dry again. 


Copies of the LEA Daily Field Report Forms documenting the monitoring well development 


process and the recorded groundwater parameters are provided in Appendix D. 


4.6 Monitoring Well Survey 


Guerriere & Halnon, Inc., a licensed land surveyor certified by the State of Rhode Island 


surveyed the locations of the newly installed monitoring wells relative to the existing site 


features and existing monitoring wells installed at the CMRP. The elevation of the top of the 


PVC casing of each monitoring well was surveyed relative to the existing datum and monitoring 


well network. The survey data were used to evaluate the general direction of groundwater flow 


in the vicinity of monitoring well MW-05S and the newly installed monitoring wells. 


4.7 Groundwater Sampling 


On February 25, 2008, depth-to-water measurements were recorded at each newly installed well 


and at existing nearby monitoring wells GEC-2, GEC-3, GEC-4, GEC-5, GEC-6, GEC-7, MW-


05S, MW-6, MW-14M, and MW-15D. The depth to the surface water was also measured from 


the River staff gauge located along the west embankment of the River. As provided by the 


USEPA, monitoring wells GEC-2 and GEC-7 have since been abandoned by Brook Village 


Associates Limited Partnership (Brook Village). These two wells were installed by Brook 
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Village to assess impacts to the subsurface from their underground storage tank fiiel oil storage 


operations. The depth-to-water measurements were obtained to calculate groundwater elevations 


in the area of investigation using the monitoring well top of PVC casing elevation data. 


Once the depth-to-water was recorded at the monitoring wells, groundwater samples were 


obtained from monitoring wells MW-LEA-01, MW-LEA-02, MW-LEA-03, and MW-05S using 


low-flow sampling techniques in accordance with LEA's Standard Operating Procedure for Low 


Flow (Low Stress) Liquid Sample Collection and Field Analysis (Appendix B). Consistent with 


this procedure, a peristaltic pump and dedicated tubing were used to pump groundwater from the 


mid-section of the saturated, screened interval of each well. Groundwater was then pumped 


from the wells into a flow-through cell, and the following geochemical parameters for 


groundwater were recorded: pH, temperature, specific conductance, dissolved oxygen, oxidation-


reduction potential (ORP), and turbidity. Measurements of these parameters were recorded 


approximately every ten minutes until the parameters stabilized, or for a minimum of two hours 


or until the well pumped dry. Stabilization was generally considered to be achieved when three 


consecutive readings were within the following limits: pH ± 0.1 units; temperature (± 3 percent 


(%)); specific conductance (± 3%); dissolved oxygen (± 10%); ORP (±10 millivolts); and 


turbidity (± 10% and below 10 nephalometric turbidity units (NTUs)). The groundwater 


pumping and sampling process was focused on obtaining groundwater samples that were as 


turbid-free and clear as possible. The parameters were recorded on the Field Sampling Record 


Forms provided in Appendix D. 


Once purged, groundwater samples were collected directly from the pump discharge tubing into 


pre-preserved containers supplied by the analyzing laboratories, DAT and Averill Environmental 


Laboratory, Inc. of Plainville, Connecticut (AEL). One field-filtered and one unfiltered 


groundwater sample were collected from each of the wells for laboratory analysis. One duplicate 


set of groundwater samples was obtained from monitoring well MW-LEA-02. First, the 


unfiltered samples were obtained and then, using a 0.45 micron in-line filter, the filtered samples 


were collected. 


Each container was then labeled by field personnel with the sample identification, requested 


analysis, preservative, date and time of sample collection, and the sampler's initials. Once 


labeled, the samples were immediately placed on ice in coolers. 


To meet the objectives of the shallow groundwater characterization process, a number of QA/QC 


samples were obtained in accordance with LEA's Standard Operating Procedure for Quality 


Assurance/Quality Control Measures for Field Activities (Appendix B). The QA/QC samples 
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included double-blind PE samples, field duplicate samples, trip blank samples, and field 


equipment rinsate blank samples. 


The groundwater and QA/QC samples were then shipped via overnight courier to DAT and 


AEL, as appropriate, in coolers under custody seals and proper chain-of-custody documentation. 


4.8 Decontamination of Field Equipment and Materials 


All field equipment and materials that were used during the groundwater investigation activities 


consisted of clean, disposable materials or were decontaminated prior to introducing the 


equipment and materials into the ground at each monitoring well location. The field equipment 


decontamination procedures are included in the Standard Operating Procedures (SOPs) presented 


in Appendix B. The purpose of using standard decontamination procedures was to prevent the 


potential spread of contamination at monitoring well locations, thereby preventing the extraneous 


introduction of contamination at a sampling location. During soil boring advancement, soil 


sampling, and monitoring well installation procedures, the decontamination process involved 


steam cleaning the hollow-stem augers and the dovm-hole drilling tools in a decontamination 


tub. The stainless steel split-spoon sampling device was decontaminated by washing this tool 


with a phosphate-free detergent and rinsing the tool with de-ionized water. The field 


decontamination process used during monitoring well development and sampling activities 


involved the use of a portable decontamination system consisting of decontamination solutions in 


individual spray containers and a small, portable trough to contain decontamination fluids. 


The well development and sampling equipment was decontaminated using the following general 


procedure: 


• Wash and scrub the sampling equipment with a phosphate-free detergent. 


• Rinse the equipment with de-ionized water. 


• Rinse the equipment with a dilute methanol/water solution. 


• Rinse the equipment with de-ionized water. 


• Allow the sampling equipment to air dry. 


4.9 Management of Investigation-Derived Waste 


During the course of the shallow groundwater investigation activities, soil drill cuttings and 


groundwater purged from the monitoring wells were containerized in 55-gallon drums. 


Additionally, detergent-containing waters were generated during the decontamination of 


sampling equipment. These investigation-derived wastes (IDW) were properly containerized in 


4-5 







four separate 55-gallon drums. The drums were properly labeled as either "soil drill cuttings", 


"monitoring well purge water", or "decontamination fluids", as appropriate. The label on each 


drum was used to identify the date of containerization and the location from which the material 


was derived. The 55-gallon drums were stored on Cap No. 1, behind the locked gate of the 


chain-linked fence, pending transportation to an approved off-site disposal facility. 


To characterize the IDW for off-site disposal, one composite sample was collected from the two 


drums containing the soil drill cuttings. This sample was composited from one grab sample 


collected at depths of 1/3 and 2/3 into the soil contained within each drum. The grab samples 


were mixed in a stainless steel bowl to provide a homogenous sample that was placed into 


containers supplied by DAT. The sample container was then labeled by field personnel with the 


sample identification, requested analysis, date and time of sample collection, and the sampler's 


initials. Once labeled, the containers were immediately placed on ice in coolers. The composite 


sample of the soil drill cuttings was shipped via overnight courier to DAT in coolers under 


custody seal and proper chain-of-custody documentation. 
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5. LABORATORY ANALYTICAL METHODS 


5.1 Soil and Associated QA/QC Samples 


The composite sample of the soil drill cuttings was analyzed by DAT for dioxins/fiirans using 


USEPA Method 8290A. The soil samples collected at each soil boring location and the 


corresponding QA/QC samples were not released from hold, and therefore were not analyzed. 


5.2 Groundwater and Associated QA/QC Samples 


The unfiltered groundwater samples were analyzed by DAT for dioxins/fiirans using USEPA 


Method 8290A. In addition, the unfiltered groundwater samples were analyzed by AEL for 


VOCs using USEPA Method 8260C; for Total Suspended Solids (TSS) using USEPA Method 


160.2; and for Total Dissolved Solids (TDS) using USEPA Method 160.1. The filtered 


groundwater samples were analyzed by DAT for dioxins/fiirans using USEPA Method 8290A, 


and for TDS by AEL using USEPA Method 160.1. 


Analyzing the filtered groundwater samples with a 0.45 micron filter would provide data 


indicative of the dissolved fraction and thus a tool to assess whether or not cosolvency is 


occurring at the CMRP. Evidence that the cosolvency-effect is not occurring would be provided 


by laboratory results of filtered groundwater samples that show that dioxins are not present. The 


presence of dioxin in the filtered groundwater samples, however, would not necessarily indicate 


that dioxins are dissolved if undisturbed, turbid-free groundwater samples are not obtained. In 


that event, the presence of dioxins may be attributed to dioxin compounds that are adsorbed to 


particles not normally in suspension but which are present in the groundwater sample due to the 


disturbance of the groimdwater during the sampling process. 


The QA/QC samples obtained at the time of groundwater sampling were analyzed for the same 


parameters for which the corresponding groundwater samples were analyzed: The PE samples 


were analyzed for dioxins/fiirans using USEPA Method 8290A; the trip blank samples were 


analyzed for VOCs using USEPA Method 8260C; and equipment rinsate blank samples were 


analyzed by DAT for dioxins/fiirans using USEPA Method 8290A, and by AEL for VOCs using 


USEPA Method 8260C, TSS using USEPA Method 160.2, and TDS using USEPA Method 


160.1. 
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6. LABORATORY ANALYTIC DATA QUALITY ASSURANCE REVIEW 


The laboratory analytical data generated from the dioxin/fiiran and VOC analyses were subjected 


to third-party data validation by Environmental Standards, Inc. of Valley Forge, Pennsylvania 


(ES), to whom comprehensive Contract Laboratory Program (CLP)-like raw data packages were 


provided by each laboratory. The dioxin/fiiran data were validated by ES at a Tier III or fiill 


validation level using guidance from the National Functional Guidelines for Chlorinated Dioxin 


and Furan Data Review (USEPA, 2005). The VOC data were validated by ES at a Tier III or 


fiill validation level using guidance from the Region I, EPA - New England Data Validation 


Functional Guidelines for Evaluating Environmental Analysis (USEPA 1996). 


As part of the laboratory analytical data QA review, the data were evaluated to assess the 


usability of the analytical results and compliance relative to SW-846 Method 8290A and 


SW-846 Method 8260C, as appropriate. In addition, the deliverables prepared according to the 


CLP-like data packages were evaluated by ES. Based on the evaluations performed by ES, data 


quality issues for specific samples and specific evaluation criteria were identified. Organic data 


qualifiers were assigned to laboratory analytical results where necessary to assess the qualitative 


and/or quantitative reliability of the results based on the criteria evaluated. 
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7. RESULTS 


7.1 Subsurface Soil 


As shown in the Geologic Boring Logs provided in Appendix C, the subsurface materials 


encountered during the advancement of the monitoring well borings consist generally of unsorted 


silt, sand and gravel with trace amounts of anthropogenic debris to a depth of approximately six 


feet bgs. Anthropogenic material identified in these deposits included wood, geotextile fabric, 


glass, and concrete. In general, loose to very dense, fine-grained to coarse-grained sand and sub-


angular to sub-rounded gravel are found underlying these deposits. 


At depths ranging from approximately four to thirteen feet bgs, dark brown and black 


discoloration and staining are imparted to the sand and gravel deposits. The highest field PID 


measurements were recorded for the soil samples obtained from these deposits. A maximum 


PID reading of 395 parts per million (ppm) total ionizable VOCs, relative to an isobutylene 


standard of 100 ppm, was recorded for monitoring well MW-LEA-01 at a depth of 8 to 10 feet 


bgs. A PID reading of 249 ppm total ionizable VOCs, relative to an isobutylene standard of 100 


ppm, was recorded for monitoring well MW-LEA-02 at a depth of 8 to 10 feet bgs. The PID 


responses for the soil samples screened below these samples decrease with depth. Light brown 


to dark white fine to coarse sand and sub-angular to rounded gravel deposits exist below these 


stained deposits. The soil samples obtained from the boring advanced for monitoring well 


MW-LEA-03 did not exhibit a PID response. 


A summary of the sampling and analytical information for the composite sample obtained from 


the soil drill cuttings IDW is provided in Table 6-1. The laboratory analytical results for this 


sample are presented in Table 6-2. A summary of the laboratory results and the corresponding 


toxicity equivalent factors (TEFs) and toxicity equivalents (TEQs) is provided in Table 6-3. As 


shown in Tables 6-2 and 6-3, a number of polychlorinated dibenzodioxin (PCDD) and 


polychlorinated dibenzofuran (PCDF) compounds were detected in the composite soil sample. 


The congeners detected in this sample include: 2,3,7,8-TCDD; 2,3,4,7,8-PeCDF; OCDF; 


1,2,3,4,7,8,9-HpCDF; 1,2,3,6,7,8-HxCDD; and OCDD. The 2005 Worid Health Organization 


(WHO) TEFs were used to calculate the TEQs. The congener contributing the most to the TEQ 


was reported to be 2,3,7,8-TCDD, for which a TEQ concentration of 40 micrograms per 


kilogram (pg/kg) was reported. However, the laboratory result for 2,3,7,8-TCDD was qualified 


by ES as estimated due to a high surrogate recovery and a high continuing calibration percent 


difference coupled with increasing instrument sensitivity. 
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7.2 Groundwater Elevations 


On February 25, 2008, groundwater at the site was observed at depths ranging from 


approximately 2.6 feet bgs (GEC-7) to 8.0 feet bgs (MW-LEA-01). Groundwater elevations 


were calculated from the depth-to-water measurements and top-of-casing elevations for each 


well. The groundwater elevations are provided in Table 6-4. Using a site plan as a base map, the 


groundwater elevations were contoured as depicted in Drawing 6-1. The groundwater elevation 


contours outside the area of the Brook Village parking lot that are depicted in this drawing 


represent May 4, 2001 data obtained by Tetra-Tech NUS (2001) as presented in Figure 3-12 of 


the Report (Battelle 2005). Groundwater is assumed to flow perpendicular to the contour lines 


from areas of higher groundwater elevation to areas of lower groundwater elevation. As shown 


in Drawing 6-1, there appears to be a hydraulic mounding affect surrounding piezometer P-2. 


The cause of this mounding affect is unknovm. Based on the data collected, shallow 


groundwater appears to flow from monitoring well MW-05S toward the River. 


7.3 Groundwater Data 


7.3.1 Groundwater Geochemical Data 


A summary of the geochemical parameters recorded just prior to collecting the groundwater 


samples is provided in Table 6-5. The laboratory results for the analyses for TSS and TDS are 


also summarized in this table. Copies of the AEL laboratory reports provided for the analysis for 


TSS and TDS are included in Appendix E. 


As shown in Table 6-5, the highest TDS concentrations were reported for the groundwater 


samples obtained from monitoring well MW-LEA-02. The TDS concentrations for the duplicate 


pair of samples obtained from this well were reported to be 730 milligreims per liter (mg/1) and 


760 mg/1 for the field-filtered samples and 740 mg/l and 720 mg/1 for the unfiltered samples, 


were reported to contain relatively high concentrations of TSS. The TSS concentrations in the 


duplicate pair of groundwater samples obtained from monitoring well MW-LEA-02 were 


reported to be 2 mg/l and 11.2 mg/l. The range in reported concentrations is believed to be due 


to the limited yield of the well, and the fact that groundwater within the well was drawn down 


and the well was de watered during the sampling process. These conditions resulted in a 


significant disturbance to the water colunm within the well, the well screen annulus and the 


surrounding formation, which increased the variability of the resulting groundwater chemistry. 


The turbidity of the groundwater at the time of sampling at monitoring well MW-LEA-02 is 


indicative of the disturbance to the formation materials surrounding the well. A turbidity value 


of 13 NTUs was reported for the groundwater sample obtained from this well location and 
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turbidity measurements were recorded at values greater than approximately 22 NTUs prior to the 


final measurement at the time of sampling. 


Also, it is believed that the limited yield of monitoring well MW-LEA-02 resulted in the 


relatively high TDS, TSS, and turbidity values recorded for groundwater at this location. In 


other words, the values are believed to be an artifact of the groundwater sampling process and 


not representative of undisturbed groundwater. During the sampling process, the volume of 


groundwater collected for the desired analyses and the limited yield of the well resulted in 


drawing down the groundwater and dewatering the well, necessitating that the frill sample 


volume be collected upon recharge of the well. This confluence of factors contributed to the 


relatively high turbidity, TSS, and TDS values recorded for groundwater at this well location. 


The temperature measurements that were recorded are not indicative of groundwater temperature 


as they were affected by the ambient air temperature at the time of sampling. 


7.3.2 Volatile Organic Compound Data 


A summary of the sampling and analytical information for the groundwater samples obtained 


from monitoring wells MW-LEA-01, MW-LEA-02, MW-LEA-03, and MW-05S is provided in 


Table 6-6. A summary of the VOCs detected in groundwater is provided in Table 6-7. Copies of 


the DAT laboratory analytical reports are provided in Appendix F. As noted in Section 7.4.2.2, 


below, the reported concentrations of VOCs were qualified by ES. 


As shovm in Table 6-7, VOCs were detected in each of the groundwater samples collected. The 


highest concentrations of VOCs were detected in the groundwater sample collected from 


monitoring well MW-LEA-01. A PCE concentration of 160,000 pg/l was reported for the 


groundwater sample obtained from this well. The total concentration of VOCs detected in this 


sample was 203,000 pg/1. Other VOCs detected in the sample obtained from monitoring well 


MW-LEA-01 include cis-l,2-DCE, reported to be present at a concentration of 16,000 pg/l, and 


TCE, reported to be present at a concentration of 27,000 pg/l. Lower concentrations of these 


VOCs were detected in the samples collected from monitoring wells MW-05S and MW-LEA-02. 


The sample collected from monitoring well MW-LEA-03 was reported to contain a PCE 


concentration of 590 pg/l; however, cis-l,2-DCE and TCE were not detected in this sample. 


As shown m Table 6-7, only chlorinated VOCs were detected in the groundwater sample 


obtained from monitoring well MW-LEA-03. No water-miscible compounds such as acetone or 


methyl ethyl ketone were detected, indicating that a truly mixed solvent system is not present in 


the shallow groundwater in this area of the CMRP. Thus, a decrease in the sorption coefficient 
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and retardation factor or an increase in the solubility of the dioxins would not be expected as 


might occur in a truly mixed solvent system (AMEC 2007b) 


7.3.3 Dioxin/Furan Data 


A summary of the dioxins/fiirans detected in groundwater is provided in Table 6-8 along with the 


corresponding TEFs and TEQs. Copies of the DAT 8290A laboratory analytical reports are 


provided in Appendix F. As noted in Section 7.4.2.2, below, the reported concentrations of 


dioxins/fiirans were qualified by ES. 


As shown in Table 6-8, 2,3,7,8-TCDD was detected in each of the unfiltered groimdwater 


samples at concentrations ranging from 68 pg/l (MW-LEA-01) to 6,154 pg/L (MW-LEA-02). 


Also, 2,3,7,8-TCDD was detected in the duplicate pair of field-filtered samples obtained from 


monitoring well MW-LEA-02 (727 pg/l and 288 pg/l). Dioxins were not detected in the field-


filtered samples obtained from monitoring wells MW-LEA-01, MW-LEA-03, or MW-05S. 


7.4 Quality Assurance/Quality Control Data Summary 


7.4.1 Quality Control Data Summary 


With regard to the soil laboratory analytical results, the recoveries presented in the laboratory 


analytical report for the matrix spike (MS) and matrix spike duplicate (MSD) samples were 


within the control limits of the method. The analyte 2,3,7,8-TCDD was apparentiy not uniformly 


dispersed within the sample and led to sample MS and MSD results that were not comparable. 


The laboratory control spikes were within limits and the internal standard recoveries and internal 


standard ion ratios met the QC guidelines in USEPA Method 8290A. 


A summary of the sampling and analytical information for the field QC samples analyzed is 


provided in Table 6-9. A summary of the results reported for the field duplicate samples 


obtained from monitoring well MW-LEA-02 is provided in Table 6-10. The VOC results for the 


duplicate pair of unfiltered groundwater samples were greater than five times (>5x) the lowest 


calibration standard concentration and the relative percent difference (RPD) was greater than 20 


percent. The 2,3,7,8-TCDD results for both samples of each of the filtered and unfiltered field 


duplicate pair of groimdwater samples were greater than five times (>5x) the lowest calibration 


standard concentration and the relative percent difference (RPD) was greater than 20 percent. 


Thus, the laboratory precision is considered to be outside the acceptable range provided by the 


USEPA guidance, and tiie positive results for the VOCs and the 2,3,7,8-TCDD in the field 


duplicate pairs should be considered estimated. Accordingly, the results have been flagged "P' 


by ES. These findings do not affect the overall usability of the data for meeting the objectives of 
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the investigation: to assess whether or not dioxins are being transported in groundwater as the 


result of cosolvency or colloid-facilitated transport. 


A summary of the constituents detected in the trip blank and field equipment blank samples is 


provided in Table 6-11. The field samples associated with these QC samples have been qualified 


appropriately by ES, as documented in the ES Quality Assurance Review Reports provided in 


Appendix G. 


The double-blind groundwater PE sample provided to DAT for 8290A analysis was obtained 


from Environmental Resource Associates® (ERA). This PE sample was provided by ERA with a 


2,3,7,8-TCDD certified value of 3,010 pg/l and Performance Acceptance Limits''̂ '̂  (PALs) 


ranging from 2,290 pg/l to 3,460 pg/l. A copy of the ERA certification documentation for this 


PE sample is provided in Appendix H. The PE sample was submitted to DAT with the 


appearance of a field sample; the PE sample was submitted to DAT as both an unfiltered and a 


filtered groundwater sample. A summary of the sampling and analytical information for the PE 


samples analyzed is provided in Table 6-12. 


A summary of the dioxins/fiirans detected in the PE samples is provided in Table 6-13. A 


2,3,7,8-TCDD concentration of 5,101 pg/l was reported by DAT for the PE sample analyzed 


with the unfiltered groundwater samples. This concentration exceeds the upper acceptance limit 


of this sample (3,460 pg/l). Accordingly, the positive results for 2,3,7,8-TCDD in all unfiltered 


groundwater samples are considered to be estimated and have been flagged "J" by ES. A 


2,3,7,8-TCDD concentration of 2,850.55 pg/l was reported by DAT for the sample analyzed with 


the filtered groundwater samples. This result is within the PALs of the sample. Thus, the results 


for the associated filtered groundwater samples were not qualified. The PE sample findings do 


not affect the overall usability of the data for meeting the objectives of the investigation. 


Based on the data obtained for the quality control samples, LEA assessed the analytical results to 


be usable for the objectives of the investigation. 


7.4.2 Quality Assurance Data Summary 


7.4.2.1 Soil Laboratory Analytical Results 


Based on the validation of the soil composite and associated QC samples, ES reported that 


overall the majority of the analytical data are acceptable for use as reported by DAT. ES 


concluded the data quality for the PCDD/PCDF compounds is generally acceptable; however, 


there were several aspects of the data that required qualification: 
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• The result for 2,3,7,8-TCDD was qualified as estimated due to a high surrogate recovery 
and a high continuing calibration percent difference coupled with increasing instrument 
sensitivity. 


• The results for several PCDD/PCDF compounds were qualified as Estimated Maximum 
Possible Concentrations due to out-of-criteria ion abundance rations. 


• All positive results reported with concentrations less than the concentration of the lowest 
calibration standard were qualified as estimated 


7.4.2.2 Groundwater Laboratory Analytical Results 


Based on the validation of the groundwater and associated QC samples, ES concluded that the 


quality of the data generated from the 8260C analyses was generally adequate; however, the 


following qualifications were made: 


• The results for several compounds in several samples were rejected because the 
compounds were not recovered in the associated laboratory control samples. 


• The positive results for several compounds in several samples should be considered to be 
"not detected" due to laboratory and equipment blank contamination. 


• The reported positive results for several compounds in several samples were qualified as 
estimated due to calibration issues, low matrix spike recoveries, and field duplicate 
imprecision. 


• The reported positive results for several compounds in several samples should be 
considered estimated due to undiluted and diluted analysis results' imprecision and 
quantitation that exceeded the instrument calibration range. 


• All reportmg limits were raised to the level of the low concentration standard in the initial 
calibration (with sample-specific dilution adjustments). 


Based on the validation of the groundwater and associated QC samples, ES concluded that the 


quality of the data generated from the 8290A analyses was generally acceptable; however, the 


following qualifications were made: 


• The results for a few PCDD/PCDF compounds in several unfiltered samples were 
qualified due to blank contamination. 


• The results for 2,3,7,8-TCDF in all filtered samples were qualified as estimated due to 
low recoveries in the laboratory control sample and MS/MSD analyses. 


The results for 2,3,7,8-TCDD in all unfiltered samples were qualified as estimated due to 
a high performance evaluation sample result. 
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• The results for 2,3,7,8-TCDD in the filtered and unfiltered field duplicate pair were 
qualified as estimated due to field duplicate imprecision. 


• The results for several PCDD/PCDFs in several samples were qualified as estimated due 
to high continuing calibration percent differences coupled with decreasing instrument 
sensitivity. 


• All positive results reported with concentrations less than the concentration of the lowest 
level calibration standard were qualified as estimated. 


Based on the results of the quality assurance reviews of the analytical results and CLP-like data 


packages, the sample analytical results were assessed to be usable for the objectives of the 


investigation that were presented in Section 3. 
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8. EVALUATION OF RESULTS 


8.1 Cosolvency 


The data obtained for monitoring well MW-LEA-01 do not support the USEPA's conceptual 


model that TCE and/or PCE are acting as a cosolvent, and, thereby increasing the ability of 


dioxin to dissolve in water, resulting in larger amounts of 2,3,7,8-TCDD in groundwater that 


may mobilize toward the River. The unfiltered groundwater sample obtained from monitoring 


well MW-LEA-01 was reported to contain the highest concentration of PCE (160,000 pg/l) and 


the lowest dioxin TEQ concentration (68 pg/l). More importantly, dioxins were not detected in 


the filtered groundwater sample obtained from this well. 


Although the concentration of PCE in the sample collected from monitoring well MW-05S, 


40,000 ug/1, is not as high as the PCE concentration reported for monitoring well MW-LEA-01, 


it is moderately high compared to the results of samples previously collected from this well. 


Similar to monitoring well MW-LEA-01, 2,3,7,8-TCDD was detected in the unfiltered sample 


from MW-05S (339 pg/l), but it was not detected in the filtered sample. 


If cosolvency were occurring at the CMRP, this effect most likely would be observed at 


monitoring well MW-LEA-01 and/or monitoring well MW-05S because the groundwater 


samples obtained from these wells were reported to contain the highest concentrations of PCE 


and TCE. Evidence of the cosolvency-effect would be identified by higher concentrations of 


dioxin indicating larger amounts of dioxin dissolved in groundwater. Also, little to no difference 


in dioxin concentrations between the unfiltered and filtered samples would be expected. If the 


dioxin were dissolved, it would not be particle-bound, but rather in solution and in equilibrium 


with the particle-bound fraction and freely able to pass through the field filter. 


In reviewing the results presented in Table 6-8 for the samples obtained from monitoring wells 


MW-LEA-01 and MW-05S, it is shown that dioxins were not detected in the field-filtered 


groundwater samples obtained from these monitoring wells. Thus, elevated levels of VOCs do 


not correlate with elevated levels of dioxins dissolved in groundwater that are allegedly subject 


to increased mobility and transport. The groundwater data obtained from these wells support the 


position cited in the technical, peer-reviewed and published literature summarized by AMEC 


(2007b): in the absence of a very high concentrations of water-miscible compound such as 
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acetone, there is no increased ability of dioxins or other hydrophobic organic compounds to 


dissolve in water, and there is no increased potential for migration. The laboratory data provide 


evidence that dioxins are not dissolved in groundwater at monitoring wells MW-LEA-01 and 


MW-05S or at monitoring well MW-LEA-03. Therefore, these data may be used to support the 


theory that cosolvency is not occurring at monitoring wells MW-LEA-01 and MW-05S, and 


most undoubtedly is not occurring at the CMRP. 


Although dioxins were detected in the field-filtered sample obtained from monitoring well 


MW-LEA-02, it is unlikely that cosolvency is occurring at this location because the 


concentrations of chlorinated VOCs were reported to be equal to or less than those reported for 


monitoring wells MW-LEA-01 and MW-05S. Based on the data for the field-filtered 


groundwater samples obtained for monitoring wells MW-LEA-01 and MW-05S, cosolvency is 


not occurring. Thus, at monitoring well MW-LEA-02, where concentrations of chlorinated 


VOCs were reported to be equal to or less than those reported for monitoring wells MW-LEA-01 


and MW-05S, it is reasonable to conclude that cosolvency similarly is not occurring. 


8.2 Colloid-Facilitated Transport 


As discussed, the concentration of dioxin reported to be present in the filtered samples obtained 


from monitoring well MW-LEA-02 is believed to represent dioxin that passed through the filter 


while bound to particles suspended in groundwater. This belief is predicated upon the 


concentrations of TSS and TDS reported for the groundwater samples obtained from this well, 


the field-measured turbidity of the groundwater at the time of sampling, and the documented 


behavior of dioxins in the environment (EPA 2006). The degree of suspended particles in a 


groundwater sample is measured by the turbidity of the groundwater. A turbidity value of 13 


NTUs was recorded for groundwater at monitoring well MW-LEA-02. This relatively high 


turbidity value is believed to be due to the disturbance to the formation caused by the 


groundwater sampling process, which resulted in the suspension of particles in the groundwater 


as documented by the relatively high TSS values reported for the samples obtained from this 


well. 


The dioxin concentrations reported for the filtered samples obtained from monitoring well 


MW-LEA-02 represent the dissolved fraction, the particle-bound fraction, or both. Most, if not 


all, dioxin occurring in water will adhere to sediments and suspended silts. If any 2,3,7,8-TCDD 
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is dissolved in groundwater, it will tend to come out of solution and sorb onto the fine soil 


particles that comprise the till and fill materials within the subsurface at the CMRP. Moreover, it 


is likely that the soil through which groundwater is flowing would impede the movement of 


colloids. 


The presence of dioxins in groundwater at monitoring well MW-LEA-02 does not support the 


USEPA's theory that dioxins are mobilizing to the River from monitoring well MW-05S. As 


discussed above, the presence of dioxins is believed to be attributed to the suspension of 


immobile particles during the groundwater sampling process. Under undisturbed conditions, 


these particles would not be dissociated from the formation and suspended in groundwater. 


If particle-bound dioxin were being transported via groundwater, then the SPMDs that were 


buried in the sediment would not be a tool that could be used to detect their presence. As pointed 


out by AMEC (2007c), SPMDs have been shown to exclude colloidally-bound dioxin and to 


only adsorb soluble chemicals. As discussed above, dioxins are not dissolved in groundwater 


that is discharging to the River. Thus, the dioxin concentrations reported by the USEPA for the 


SPMD samples must be due to the extraneous introduction of sediment into the SPMD samples. 


The only other manner in which dioxins could enter the SPMD samplers buried in the sediment 


would be if colloidal-bound material desorbed from the colloid, became freely soluble in 


groundwater, and then was taken up by the SPMD. This mass transformation process is very 


highly unlikely to have occurred. Thus, we conclude that the data from the SPMDs buried in the 


sediment have little utility other than to corroborate that the river sediment contains elevated 


2,3,7,8-TCDD, which is known from the collocated sediment samples. More specifically, the 


data from the SPMDs buried in sediment cannot be used to assess the presence of compounds 


bound to colloids. 


8.3 Expanded Area of Impacted Soil and Groundwater 


As discussed above, the presence of dioxins in groundwater at monitoring well MW-LEA-02 


does not necessarily signify, in any sense, that dioxins are mobilizing through cosolvency or 


colloid-facilitated transport to the River, as the USEPA contends. However, if cosolvency and 


colloid-facilitated transport are not occurring, then what transport mechanisms account for the 


discharge of dioxins to the River? The simple answer is none. There are no transport 


mechanisms to account for the mobility of dioxins because dioxins are not discharging to the 


River. Rather, based on the field observations and laboratory results, dioxins detected in the 


groundwater samples collected from monitoring well MW-LEA-02 and the other newly-installed 
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monitoring wells represent the concentrations of dioxins present beneath an area that extends 


significantly beyond the immediate vicinity of monitoring well MW-05S. This theory of an 


expanded area of contaminated subsurface is supported by the data and is consistent with what is 


known about the fate and transport of dioxins and other hydrophobic organic compounds in the 


environment. This belief is predicated upon the following: 


1. Field Observations: Dark stains were observed to be imparted to the subsurface 


materials encountered during the installation of monitoring well MW-LEA-01 and 


monitoring well MW-LEA-02 at depths ranging from approximately four feet to 


twelve feet below the ground surface (bgs). The subsurface materials encountered at 


these depths were observed to exhibit the maximum photoionization detector (PID) 


readings at these well locations. A maximum PID reading of 395 parts per million 


(ppm) total ionizable VOCs relative to an isobutylene standard of 100 ppm was 


recorded for monitoring well MW-LEA-01 at a depth of 8 to 10 feet. A PID reading 


of 249 ppm total ionizable VOCs relative to an isobutylene standard of 100 ppm was 


recorded for monitoring well MW-LEA-02 at a depth of 8 to 10 feet bgs. These field 


observations suggest that the study area is not defined by the conditions observed at 


monitoring well MW-05S; rather, it extends at least to monitoring wells MW-LEA-01 


and MW-LEA-02. The extent of this area to the north, east and south is still 


unknown. 


2. Laboratory Results for Groundwater - VOCs: Based on the laboratory results, the 


concentrations of VOCs reported for the groundwater samples obtained from 


monitoring wells MW-LEA-01 and MW-LEA-02 are some of the highest 


concentrations reported for groundwater at the CMRP. The maximum PCE 


concentration reported for the groundwater samples collected from monitoring well 


MW-05S was 61,000 pg/l. This concentration is less than the PCE concentration 


reported for the groundwater sample obtained from monitoring well MW-LEA-01 


(160,000 pg/l). Based on these data and the field observations noted above, the study 


area is not defmed by conditions observed at monitoring well MW-05S; rather, it 


extends at least to wells MW-LEA-01 and MW-LEA-02. 


3. Laboratory Results for Groundwater - Dioxins: Further, the study area is not defined 


by the dioxin concentrations reported for monitoring well MW-05S. Based on the 
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laboratory results, the dioxin concentrations reported for the unfiltered groundwater 


samples obtained from monitoring well MW-LEA-02 (2,743 pg/l and 6,154 pg/l) 


exceed or are within the range of concentrations measured in unfiltered groundwater 


samples obtained from monitoring well MW-05S (4,180 pg/l; 4,144 pg/l; 1,460 pg/l; 


and 1,030 pg/l). Thus, the study area extends at least to monitoring well MW-LEA-


02. 


Laboratory Results for Soil - Dioxins: The dioxin TEQ concentration of 39,888 


ng/kg reported for the composite soil sample is comparable to the dioxin TEQ 


concentrations reported by the USEPA for the study area. As provided in the RI, and 


summarized in Section 3.2, dioxin TEQ concentrations above 1,000 ng/kg were found 


at depth in soil samples obtained from soil boring CMS-451 (140,000 ng/kg at 4 to 6 


feet bgs) and the borings for monitoring wells MW-05S (20,455 ng/kg at 4 to 6 feet 


bgs), CMS-453 (11,000 ng/kg and 42,900 ng/kg at 3 to 4 feet bgs, and 62,000 ng/kg 


at 6 to 7 feet bgs) and MW-15D (2,645 ng/kg). Based on the dioxin concentration of 


the composite sample collected from the soil drill cuttings generated during the 


installation of monitoring wells MW-LEA-01, MW-LEA-02, and MW-LEA-03, and 


on the field observations for boring MW-LEA-02, it is reasonable to assume that the 


soil cuttings from the installation of monitoring well MW-LEA-02, where the highest 


concentrations of dioxin was detected in groundwater, contributed significantly to the 


overall concentration of dioxin in the composite sample. Moreover, it is believed that 


monitoring well MW-LEA-02 is installed in an area defined by elevated dioxin 


concentrations similar to the area of monitoring well MW-05S. 


For the reasons enumerated above, the presence of dioxins in groundwater at monitoring well 


MW-LEA-02 does not signify that dioxins are mobilizing toward the River from monitoring well 


MW-05S. Rather, the data indicate that the study area is not limited to the area around 


monitoring well MW-05S, but extends beyond the area of this well, and, at a minimum, includes 


the area of monitoring well MW-LEA-02. Moreover, the USEPA's theory of colloid-facilitated 


transport does not comport with what is known about the behavior of dioxins in the environment. 


Dioxins occurring in the subsurface have a strong affinity to bind to soil particles. Thus, a more 


likely scenario, and one that is as equally well supported by the data, is that the dioxin-bound 


particles are immobile and will not move from the study area. 
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8.4 Summary of Evaluation 


The CMRP data do not support the USEPA's alternative theory that dioxins have mobilized from 


the study area through colloid-facilitated transport. The data clearly do demonstrate that 


cosolvency is not occurring in this area of the CMRP, and, that the study area extends beyond 


monitoring well MW-05S to the area of monitoring well MW-LEA-02. Given that monitoring 


well MW-LEA-02 appears to be in the study area and that the suspended particle content of the 


groundwater samples obtained from this well are attributable to the sampling process, it is 


inappropriate for the USEPA to rely on the groundwater data from monitoring well MW-LEA-02 


to support its theory that groundwater is a migration pathway of dioxin by means of colloid-


facilitated transport. Based on what is known about the behavior of dioxin in the environment, it 


is far more likely that the dioxin reported to be present in the groundwater in this area of the 


CMRP is particle-bound and immobile. 
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9. IMPLICATIONS OF DATA ON REMEDIAL ALTERNATIVES 


In light of the expanded study area discovered by conducting the supplemental sampling 


program, the USEPA's cost estimates for the remedial alternatives under consideration are too 


low and do not reflect the actual cost of implementing any of those alternatives. For instance, 


the USEPA estimated the dewatering and excavation alternative at $2.2 million. This estimate is 


based on the excavation of soil to approximately four feet below the ground surface, and the 


removal of approximately 3,400 cubic yards of soil. Based on the data that reveal an expanded 


study area, it is estimated that the potential cost to implement the dewatering and excavation 


remedy could be as high as $20 million, nearly an order of magnitude higher than that estimated 


by the USEPA. Therefore, it is inappropriate to use the estimated costs in evaluating the 


remedial alternatives for this area of the CMRP, or to screen-out other potential alternatives. 


If other potential remedial alternatives were to be evaluated, the remedial costs in this area could 


be substantially less considering that the data show that dioxins are not being mobilized to the 


River through cosolvency or colloid-facilitated transport. The dioxin-impacted soils in this area 


of the CMRP are not any different than impacted soils at adjacent areas that have been capped 


(Cap No. 1 and Cap No. 2). Accordingly, the soils in the expanded study area should not be 


addressed any differently than the impacted soils beneath Cap No. 1 and Cap No. 2. Therefore, 


the range of remedial alternatives being evaluated by the USEPA for shallow groundwater 


should be expanded to include the capping alternatives that the USEPA already has implemented 


or is considermg for other action areas of the CMRP. 


For example, the universe of potential remedial alternatives for shallow groundwater in this area 


of the CMRP should be expanded to include a limited excavation and capping alternative; a far 


more cost-effective alternative that is equally as protective of the environment as the USEPA's 


dewatering and excavation alternative. The elements of such a remedial alternative would 


include the following steps: (i) incorporate a restriction on the future use of groundwater; (ii) 


remove impacted soil along the potential discharge area of the east embankment of the River and 


place the soil in the proposed nearshore confined disposal facility; and (iii) cap the remaining 


source area. This proposed alternative is consistent with the capping approach selected by the 


USEPA and implemented at the adjacent areas of the site (Cap No. I and Cap No. 2). Moreover, 


the cost to implement this alternative is estimated to be less than $1 million, and is likely to be 


between $500,000 and $750,000. This cost is significantly less than the cost estimated to 


implement any of the alternatives currently being evaluated by the USEPA, even for the 


impacted subsurface limited to the area surrounding monitoring well MW-05S. 
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10. RECOMMENDATION 


It is recommended that the universe of potential remedial alternatives for shallow groundwater in 


this area of the CMRP be expanded to include a limited excavation and capping alternative. 
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Summary of Analytical Qualifiers 


Qualifier Class 


* 
+ 
» 
A 
A 


B 
B 
B 
C 
D 
E 
E 
H 
J 


J 
J1 


JlOa 
J11 
J3 
J4 
J5 
J6 


Metal 
Metal 


Organic 
SVOL 


Organic 
Metal 
Pesticide 
Organic 
Organic 
Metal 


Organic 


J7 


M 
M 
N 
N 
N1 


NA 
ND 
P 


S 
U 


U 
W 
X 


Metal 
Organic 
Organic 
Metal 


Organic 


Metal 


Metal 


Printed on 08/20/2008 


Loureiro Engineering Associates, Inc. 


Description 


Result reported from analysis done by EPA Method 8021 (certain 
8260 samples) 
Duplcate analysis not within control limits 
Correlation coefficient for MSA < 0.995 
Large but unquantified amount present 
TIC is a possible aldol-condensation product 
Detection limit based on signal to noise ratio (8290 -
Dioxins/Furans) 
Analyte also present in laboratory method blank 
Analyte was also detected in the blank 
Value is less than CRDL, but greater than IDL 
Pesticide result confirmed by GC/MS 
Compound quantitated on a diluted sample 
Concentration exceeds the calibration range of the instrument 
Estimated due to interference 
Result exceeds calibration range 
Estimated value; sample analyzed after two week holding time 
had expired (AEL 289-28-198) 
Estimated value (refer to case or Tier II narrative) 
Estimated value; % difference of daily calibration standard 
outside control limits 
Estimated value; surrogate recoveries outside of control limits 
Estimated value; concentration above calibration range 
Estimated value; low surrogate % recovery 
Estimated value; surrogate recoveries outside of control limits 
Estimated value; RPD of duplicate sample outside control limits 
Estimated value; compound possibly present in sample but 
qualified due to low level blank contamination 
Estimated value; compound not present in blank but presence in 
sample believed to be attributable to possible laboratory 
contamination 
Spectral evidence confirms presence at a concentration below 
the calibration limit but above the Method Detection Limit 
Duplicate injection precision not met 
Methanol extraction used in lab. 
Presumptive evidence of a compound (TICs only) 
Spike sample not within control limits 
Spectral Evidence confirms the presence of this compound at a 
concentration below the calibration limit 
Compound not included in analysis 
None detected; less than default detection limit 
Concentration difference between primary and confirmation 
columns greater than 25% 
Method of standard additions (MSA) used for calculation 
None detected; qualified due to presence of compound in the 
blank 
Compound was not detected 
Post-digestion spike out of control limits 
Refer to case narrative 







Summary of Analytical Qualifiers 


Loureiro Engineering Associates, Inc. 


Qualifier Class Description 


XL Used to indicate co-elution of two or more compounds 
Y Refer to case narrative 
Z Refer to case narrative 
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Table 6-1 
SUMMARY OF SAMPLING AND ANALYTICAL INFORMATION - SOIL COMPOSITE 


SAMPLE 
Centredale Manor - North Providence, Rhode Island Loureiro Engineering Associates, Inc. 


Sample Information Analysis Information 


Location ID Sample ID Sample Date 
Sampled Sample 


Interval (ft) Class 
LEAAnalyt. 


U b . 
Volatile 
Organics 


Semivolatile 
Organics 


Herbicides 
Pesticides/ 


PCBs 
Fuels/Oils Metals 


Miscellaneous 
Analyses 


DRS-CMRP-001 1314216 02/05/2008 SSC 


Legend: x - mass, t - TCLP, s - SPLP, e - EPTOX, 2 • ZHE, d - Themial Desorption, r - Charcoal Tube, a - SEM/AVS, m - Methanol, nr - not received; Capitalized - at least one analyte in class detected 
Printed on 08/21/2008 
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Table 6-2 1 
SUMMARY OF LABORATORY ANALYTICAL RESULTS - SOU, COMPOSITE SAMPLE 


Centredale Manor - North Providence, Rhode Island 
Loureiro Eng 


Constituent 
2,3,7,8-TCDD 
I,2,3,4,6,7,8,9-Octachlorodibenzo-p-Dioxin 
1,2,3,4,6,7,8-Heptachlorodibenzo-p-Dioxin 
1,2,3,4,7,8-Hexachlorodibenzo-p-Dioxin 
1,2,3,6,7,8-Hexachlorodibenzo-p-Dioxin 
1,2,3,7,8,9-Hexachlorodibenzo-p-Dioxin 
l,2,3,7,8-Pentachlorodiben2o-p-Dioxin 
Heptachlorodiboizo-p-Dioxins 
Hexachlorodibenzo-p-Dioxins 
Pentachlorodibenzo-p-Dioxins 
Tetrachlorodibenzo-p-Dioxins 
1,2,3,4,6,7,8-Heptachlorodibenzofiiran 
1,2,3,4,7,8,9-Heptachlorodibenzofiiran 
1,2,3,4,7,8-Hexachlorodibenzofuran 
1,2,3,6,7,8-Hexachlorodibenzo furan 
1,2,3,7,8,9-Hexachlorodibenzofuran 
1,2,3,7,8-Pentachlorodibenzofuran 
2,3,4,6,7,8-Hexachlorodibenzo furan 
2,3,4,7,8-Pentachlorodiben2ofuran 
2,3,7,8-Tetrachlorodibenzofuran 
Heptachlorodibenzofurans 
Hexachlorodibenzo furans 
Octachlorodibenzo furan 
Pentachlorodibenzofurans 
Total Tetrachlorodibenzoflirans, NOS 


Location ID 
Sample ID 
Sample Date 
Sample Time 
Laboratory 
Lab. Number 
Units 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 


DRS-CMRP-001 
1314216 
02/05/2008 
11:55 
DAT 
0208008-1 


39.9107 J 
0.201135 
<0.017247EMP 
<0.000568 U 
0.015753 
<0.008525 EM? 
<0.025657 
0.017734 
0.090346 
0.063171 
40.2707 J 
<0.005143 EMP 
0.002159 J 
<0.001069U 
<0.000978 U 
<0.001268U 
<0.000497 U 
<0.001138U 
0.010005 
<0.006747 EMP 
0.002159 J 
0.756365 
0.011286 
0.700003 
0.102663 


^ ^ m ^ \ 
(LEA) 


• V 


neering Associates, Inc. 
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TABLE 6-3 U B 3 9 | 
DIOXINS/FURANS DETECTED IN SOIL COMPOSITE SAMPLE ^ 5 ^ ^ 


Centredale Manor Restoration Project Superfund Site 
North Providence, Rhode Island Loureiro Engineering Associates, Inc. 


Location ID 
Sample ID 


Sample Date 
Sample Time 


Sample Depth 
Laboratory 


Lab. Number 
Constiment 
2.3.7.8-TCDD 
1.2.3.7.8-PeCDD 
iXil^J^-U^CbD 
1,2.3,6,7,8-HxCDD 
\]2S,1,^,9-BxCDb 
1,2.3,4,^,7,8-HpCbt) 
OCDD 
Total TCbb 
Total PcCbb 
Total HxCbt) 
Total hpdDb 
l,i,1,^-KT)f 
i,2,i,1,i-P<iCbV 
i,iA,1,^-PeCbT 
1,2,3,4,7,8-HxCbt 
i,i,3:^;7;8-HxCbF 
1,2,3,7,8,9-HxCDF 
2,3,4,^.7,S-Hx(:!bF 
i,2,5,4:^:?.8-HpCbF 
i.i:3,4,7.8;9.MpebF 
OCDF 
Total TCDF 
Totall>eCbF 
Total HxdbF 
Total MpCbF 
Total TEQ Concentration 


TEF 
1 
1 


6.1 
0. 
0. 
o.Oi 


0.0003 
-
-
-
-


0.1 
6M 
6.i 
6.1 
6.1 
0.1 
6.1 
0.01 
o.ol 


0.0003 
-
-
-
-
-


DRS-CMRP-OOl 
151451^ 
2/5/2008 
ll55 
Composite 
bAT 
U2U800«-6 
Result (ng/kg) 


39.900 J 
0.0256 EMPC 


6.66657 U 
0.0157 


6.6685i tUPC 
o.ol7i EMtC 


0.201 
40.200 J 
6.0^51 
6.6?>o3 
0.0177 


6.66674 EMtd 
0.66650 U 


6.6i6 
6.60167 U 
0.066^8 U 
0.60127 u 
6.06114 U 


o.o6il4ElviI'(i 
o.ooii^ J 


o.ol 13 
0.102 
6.6^^ 
6.756 


o.o6il6) 
-


TEQ 
39.90 


0.00 


0.00 


0.00 


0.00 
-
-
-
-


40 


NOTES 
TEF = Toxic Equivalency Factors (Human and Mammalian) provided by the World Health Organization (Van den Berg, et al. 2006) 
TEQ = Toxic Equivalents; Total TEQ (Human/Mammalian) concentration reported to the nearest ^g/kg 
DAT = Data/Analysis Technologies, Inc., Plain City, Ohio 
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WeUID 


GEC-2 
GEC-3 
GEC-4 
GEC-5 
GEC-6 
GEC-7 
MW-05S 
MW-14M 
MW-15D 
MW-6 
MW-LEA-01 
MW-LEA-02 
MW-LEA-03 
P-2 
P-20 
P-3 


DTB' 


10.18 
9.80 
11.35 
10.47 
8.71 
7.07 
8.95 


33.11 
53.18 
8.94 
17.15 
15.11 
12.56 
9.08 
8.54 
9.59 


Ground Surface 


Elevation^ 


103.'75/ ' 
I03;5f 
102.f5 
103.«7^ 
99.-S3 
9f.fl«-
102.-»^'? 
99fiifi? 
102i« 


lolio 
l O f i t ^ 
10»<lO 


io2.« ŝ r 
102.S ^ 3 
103:2 6 ^ 


Notes: 
DTB = Depth to Bottom / DTW = Depth to Water 


NA = Not Available 


' Measured to the nearest 0.01 feet from top of casing 


^ Elevations surveyed by Guerriere & Halnon, Inc. 


' Feet below ground surface. 


* Elevation in feet above mean sea level. 


in «= inches 


T A R T IT (!-4 


DEPTH-TO-WATER MEASUREMENTS 
February 25,2008 


Centredale Manor Restoration Project Superfund Site 


' \ ^ \ cV Rt^ 


Well 
Elevation^ 


103.75 
103.67 
102.30 
103.47 
99.73 
98.96 
102.32 
99.26 
102.66 
100.51 
104.10 
103.38 
103.01 
102.62 
102.26 
103.39 


North Providence, Rhode Island 


Well Diameter 
(in.) 


2 
2 
2 
2 
2 
2 
2 
2 
2 


NA 
2 
2 
2 
1 
1 
1 


Cased Interval 


0-5 
0-5 
0-5 
0-5 
0-3 
0-3 
0-3 


0 - 2 9 
0-48.1 


NA 
0-9 


0-6.5 
0-5 
NA 
NA 
NA 


Screen Interval' 


5 - 1 5 
5 -15 
5-15 
5 -15 
3 -11 
3 -12 
3-8 


29-34 
48.1-53.1 


NA 
9 - 1 4 


6.5-11.5 
5-10 
NA 
NA 
NA 


Top of 


Screen* 


98.75 
98.67 
97.30 
98.47 
96.73 
95.96 
99.32 
70.26 
54.56 
NA 


95.10 
96.88 
98.01 
NA 
NA 
NA 


1 
^ ^ - ^ 


(LEAT 
X ^ ^ ^ ^ ^ K / 


""-^"^ 


Loureiro Engineering Associates, lnc.| 


Bottom of 
§creen* 


sti;»f08.75 
?J^'l08.67 
?Tri07.30 
« r 108.47 
?fh04.73 
J^'-l 04.96 
ft'J*-104.32 
;<, -̂ "=75.26 
Y^^S9.56 


. . NA 
30' 100.10 
71* .̂101.88 


*ir\o3.oi 
NA 
NA 
NA 


Groundwater | 


DTW' 


7.22 
6.65 
5.64 
6.77 
3.30 
2.62 
5.05 
2.68 
5.93 
4.43 
8.05 
7.30 
6.78 
4.50 
4.58 
6.85 


Elevation* 


96.53 
97.02 
96.66 
96.70 
96.43 
96.34 
97.27 
96.58 
96.73 
96.08 
96.05 
96.08 
96.23 
98.12 
97.68 
96.54 
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TABLE 6-5 
SUMMARY OF GROUNDWATER GEOCHEMICAL DATA (LEAT 


February 25,2008 ^ ' ^ ^ ^ ^ 
Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island Loureiro Engineering Associates, Inc. 


Parameters* 


8 
1-4 


1 1 
% 


1 


Temperamre ('Cf 
Oxidation-Reduction Potential (mV) 
Specific Conductance (pS/cm) 
Dissolved Oxygen (mg/l) 
pH 
Turbidity (NTU)' 
Total Liters Removed 
Total Suspended Solids (TSS by USEPA 160.2) (mg/l) 
Total Dissolved Solids (TDS by USEPA 160.1) (mg/l)* 


Total Dissolved Solids (TDS by USEPA 160.1) (mg/l)' 


Monitoring WeU ID | 


MW-05S 


6.38 
-93.4 
348 


0.007 
6.84 


6.83 
5.0 


<1.0 


180 


210 


MW-LEA-01 


11.60 
25.0 
113 
1.37 
6.04 


5.45 
15.5 
<1.0 
300 


290.0 


MW-LEA-02 
9.57 
-64.1 
1,088 
0.54 
5.98 
13 
7.0 


2; 11.2 
730; 760 


740; 720 


MW-LEA-03 


8.42 
81.2 
228 
3.21 
5.63 


4.92 
9.0 
14.6 


460.0 


510 


NOTES: 
' Temperature, oxidation-reduction potential, specific conductance, pH and dissolved oxygen were measured with a YSI Model 6820 flow-through cell. 


^ °C = degree Celsius 
mV =tnilliVolts 
nS/cm = microsiemens per centimeter 
mg/l = milligrams per liter 
Turbidity was measured in nephalometric turbidity tmits (NTUs) with a Hach Model 2100 P turbidity meter. Turbidity measurements were recorded at values 


greater than approximately 22 NTUs prior to the final measurement at monitoring well MW-LEA-02. 


"* Field-filtered using an in-line 0.45 micron filter 


' Laboratory-filtered using a 1.2 micron filter 
* Data separated by a semi-colon represent data for duplicate samples 
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Table 6-6 ^ 
SUMMARY OF SAMPLING AND ANALYTICAL INFORMATION ( 


>fiB^\ 
LEAJ 


V 


GROUNDWATER SAMPLES ^ ^ ^ ^ 
Centredale Manor - North Providence, Rhode Island Loureiro Engineering Associates, inc. 


Sample Information | 


Location ID 


MW-05S 
MW-LEA-01 
MW.LEA-02 
MW-LEA-02 
MW-LEA-03 


Sample ID 


1316060 
1316057 
1316058 
1316061 
1316059 


Sample Date 


02/25/2008 
02/25/2008 
02/25/2008 
02/25/2008 
02/25/2008 


Sampled 
Interval (ft) 
3.00-8.00 
9.00 -14.00 
6.50-11.50 
6.50-11.50 
5.00-10.00 


Sample 
Class 
GWS 
GWS 
GWS 
GWS 
GWS 


Analysis Infomiation | 


LEAAnalyt. 
Lab. 


Volatile 
Organics 


X 
X 
X 
X 
X 


Semivolatile 
Organics 


X 
X 
X 
X 
X 


Herbicides 
Pesticides/ 


PCBs Fuels/Oils Metals Miscellaneous 
Analyses 


X 
X 
X 
X 
X 


Legend: x - mass, t - TCLP, s - SPLP, e - EPTOX, z • ZHE, d • 
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TABLE 6-7 (LEA 1 
SUMMARY OF VOCs DETECTED IN GROUNDWATER ^ ^ ^ ^ ^ 


Centredale Manor Restoration Project Superfund Site 
Nortli Providence, Rhode Island Loureiro Engineering Associates, Inc. 


Location ID 
Sample ID 


Sample Date 
Sample Time 


Sample Depth 
Laboratory 


Lab. Number 
Constituent 


Acetone 
Ethylbenzene 
Methylcyclohexane 
Methyl tert-Butyl ether 
trans-1,2-Dichloroethylene 
cis-1,2-Dichloroethylene 
Vinyl Chloride 
Tetrachloroethylene 
Dibromochloromethane 
Trichloroethylene 
Chloroform 
Toluene 
0-Xylene 
Xylenes, m- & p-


Units 


fip/1 
^g/l 
ng/1 
ng/1 
ug/1 
ug/1 


KP/1 
UgA 
flg/I 
ug/1 
ug/1 


KP/1 
pp/l 
Fip/1 


MW-05S 
1316060 


2/25/2008 
1540 
3 ' -8 ' 
DAT 


0208030-18 lO^L 


1800 J 


2400 J 


MW-LEA-01 
1316057 


2/25/2008 
1305 


9' - 14' 
DAT 


0208030-2 IOML 


21000 J 
480 J 


220000 J 


10000 J 


0208030-2 1.0 ^L 


19000 J 


160000 J 
120000 J 


MW-LEA-02 
1316058 


2/25/2008 
1340 


6.5'-11.5' 
DAT 


0208030-5 100 nL 


28 J 
100 J 


96 J 
1100 J 
30 J 


23000 J 


56 J 
96 J 


0208030-5 10 nL 


1500 J 


22000 J 


NOTES 
Results have been adjusted for dry weight. Results of the original analysis and a second (diluted) re-analysis are provided as reported by DAT. 
Hg/1 = micrograms per liter 
J = Estimated resuh 
DAT = Data/Analysis Technologies, Inc., Plain City, Ohio 
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SUMMARY OF VOCs DETECTED IN GROUNDWATER ^ H P * ^ 
Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island Loureiro Engineering Associates, Inc. 


1 
Location ID 


Sample ID 
Sample Date 
Sample Time 


Sample Depth 
Laboratory 


Lab. Number 
Constituent 


Acetone 
Ethylbenzene 
Methylcyclohexane 
Methyl tert-Butyl ether 
trans-1,2-Dichloroethylene 
cis-1,2-Dichloroethylene 
Vinyl Chloride 
Tetrachloroethylene 
Dibromochloromethane 
Trichloroethylene 
Chloroform 
Toluene 
0-Xylene 
Xylenes, m- & p-


Units 


Ug/1 


'̂S/l 
PP/1 
\^^i 
l̂g/l 


ug/1 


KP/l 
ug/1 
ug/1 
^l^l 
ug/1 
ug/1 


l̂8/l 
ug/1 


NOTES 
Results have been adjusted for dry w 
Hg/1 = micrograms per liter 
J = Estimated result 
DAT = Data/Analysis Technologies, 


MW-LEA-02 (Duplicate) 
1316061 


2/25/2008 
1340 


6.5'-11.5' 
DAT 


O208030-6 lOpL 


1900 J 


11000 J 


42000 J 


240 J 


MW-LEA-03 
1316059 


2/25/2008 
1615 


5'-10' 
DAT 


0208030-20 5.0 mL 0208030-20 100 uL 


6J 


12 J 


26 J 
2 J 


730 J 
560 J 
21 J 
2 J 


590 J 


eight. Results of the original analysis and a second (diluted) re-analysis are provided, as reported by DAT. 


Inc., Plain City, Ohio 
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Location ID 
Sample ID 


Sample Date 
Sample Time 


Sample Depth 
Laboratory 


Lab. Number 
Constituent 
2.3.7,8-TCDD 
1,2,3,7,8-PeCDD 
1,2,3,4,7,8-HxCDD 
1,2.3.6,7.8-HxCDD 
1,2.3,7,8,9-HxCDD 
1,2,3,4,6,7,8-HpCDD 
OCDD 
Total TCDD 
Total PeCDD 
Total HxCDD 
Total HpCDD 
2,3,7,8-TCDF 
1,2,3,7,8-PeCDF 
2,3,4,7,8-PeCDF 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDF 
2,3,4,6,7,8-HxCDF 
1,2,3,4,6,7,8-HpCDF 
1,2,3,4,7,8,9-HpCDF 
OCDF 
Total TCDF 
Total PeCDF 
Total HxCDF 
Total HpCDF 
Total TEQ 


THF 
1 
1 


0.1 
0.1 
0.1 
0.01 


0.0003 
-
-
-
-


0.1 
0.03 
0.3 
0.1 
0.1 
0.1 
0.1 
0.01 
0.01 


0.0003 
-
-
-
-
-


TABLE 6-8 
DIOXINS/FURANS DETECTED IN GROUNDWATER 
Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


MW-05S 
1316060 


2/25/2008 
1540 
3'-8' 
DAT 


mm6-i^([j 
Result (pg/l) 


338.87 J 
424.42 


338.87 J 
1979.69 


541.78 
556.59 
188.87 


-


NFILTERED) 


THO 
338.87 J 
424.42 


-
-
-
-


-
-
-
-


7^1i9 J 


0208030-17 (FILTERED) 
Result (pg/l) 


5.73 UJ 


1.95 UJ 


4.35 UJ 


-


'I'EQ 


-
-
-
-


-
-
-
-
-


Loureiro Engineering Associates, Inc. 


MW-LEA-01 
1316057 


2/25/2008 
1305 


9' - 14' 
DAT 


O20805O-3 (UNFILTEkEb) 
Result (pg/l) 


68.04 J 


9.02 B U EMPC 
21.82 BU EMPC 


142.46 J 
9786.43 


9.02 U EMPC 


11.15BUEMPC 


20.84 BU 
199.03 
1026.52 
60.02 


11.15 U EMPC 
-


TEQ 
68.04 J 


-
-
-
-


-
-
-
-


^8.04 J 


0208O30-1 ( 
Result (pg/l) 


114.30 


12.26 UJ 


220.27 


-


FILTERED) 
TEC) 


-
-
-
-


-
-
-
-
-


NOIES 
TEF = Toxic Equivalency Factors (Human and Mammalian) provided by the World Health Organization (Van den Berg, et al. 2006) 
TEQ = Toxic Equivalents (Human/Mammalian) 
DAT = Data/Analysis Technologies, Inc., Plain City, Ohio 
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Location ID 
Sample ID 


Sample Date 
Sample Time 


Sample Depth 
Laboratory 


Lab. Number 
Constiment 
2,3,7,8-TCDD 
1.2,3,7,8-PeCDD 
1,2,3,4,7,8-HxCDD 
1.2.3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
1,2,3,4,6,7,8-HpCDD 
OCDD 
Total TCDD 
Total PeCDD 
Total HxCDD 
Total HpCDD 
2,3,7,8-TCDF 
1,2,3,7,8-PeCDF 
2,3,4,7,8-PeCDF 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDF 
2,3,4,6,7,8-HxCDF 
1,2,3,4,6,7,8-HpCDF 
1,2,3,4,7,8,9-HpCDF 
OCDF 
Total TCDF 
Total PeCDF 
Total HxCDF 
Total HpCDF 
Total TfeO 


TEF 
1 
1 


0.1 
0.1 
0.1 
0.01 


0.0003 
-
-
-
-


0.1 
0.03 
0.3 
0.1 
0.1 
0.1 
0.1 
0.01 
0.01 


0.0003 
-
-
-
-
-


TABLE 6-8 1 
DIOXINS/FURANS DETECTED IN GROUNDWATER 
Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island Loureiro Eng 


MW-LEA-02 
1316058 


2/25/2008 
1340 


6.5'-11.5' 
DAT 


6iOS630-ll(lT 
Result (pg/l) 
2742.72 J 


2.24 B U EMPC 


2742.72 J 


7.21 J 


-


NFILTERED) 
TtO 


2742.72 J 


-
-
-
-


274J.72 J 


0208030-10 (FILTERED) 
TesuItTpi'IT 


726.82 J 


726.82 J 


5.03 UJ 


-


T E Q ^ 
726.82 J 


-
-
-
-


. 
-
-
. 


7i^.8i i 


ILEA; 1 
neering Associates, Inc. 


MW-LEA-02 (Duplicate) 
1316061 


2/25/2008 
1340 


6.5'-11.5' 
DAT 


0268030-13 (LlNFILTEREl!)) 
Result (pg/l) 


6154.18 J 


9.51 J 
6334.08 J 


3.21 BU EMPC 


52.99 
66.01 


-


'I'EQ 
6154.18 J 


0.03 J 
-
-
-
-


-
-
-
-


di54.i8J 


0208030-12 (FILTERED) | 
Result (pg/l) 


288.78 J 


7.70 UJ 


288.78 J 


3.25 UJ 


6.17 UJ 


-


TEQ 
288.78 J 


-
-
-
-


-
-
-
-


288.78 J 


NOTES 
TEF = Toxic Equivalency Factors (Human and Mammalian) provided by the World Health Organization (Van den Berg, et al. 2006) 
TEQ = Toxic Equivalents (Human/Mammalian) 
DAT = Data/Analysis Technologies, Inc., Plain City, Ohio 
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TABLE 6-8 f l l S K l i 
DIOXEVS/FURANS DETECTED IN GROUNDWATER ^ ^ ^ 5 ^ 
Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island Loureiro Engineering Associates, Inc. 


Location ID 
Sample ID 


Sample Date 
Sample Time 


Sample Depth 
Laboratory 


Lab. Number 
Constiment 
2,3,7,8-TCDD 
1,2,3,7,8-PcCDD 
1,2.3,4,7,8-HxCDD 
1,2.3.6.7.8-HxCDD 
1,2,3,7,8,9-HxCDD 
1,2,3,4,6,7,8-HpCDD 
OCDD 
Total TCDD 
Total PeCDD 
Total HxCDD 
Total HpCDD 
2,3,7,8-TCDF 
1,2,3,7,8-PeCDF 
2,3,4,7,8-PeCDF 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDF 
2,3,4,6,7,8-HxCDF 
1,2,3,4,6,7,8-HpCDF 
1.2,3,4,7,8,9-HpCDF 
OCDF 
Total TCDF 
Total PeCDF 
Total HxCDF 
Total HpCDF 
total TEO 


TEF 
1 
1 


0.1 
0.1 
0.1 
0.01 


0.0003 
-
• 


-
-


0.1 
0.03 
0.3 
0.1 
0.1 
0.1 
0.1 


0.01 
0.01 


0.0003 
-
-
-
-
-


MW-LEA-03 
1316059 


2/25/2008 
1615 


5'-10' 
DAT 


Oi08030-5i (U 
Result (pg/l) 


233.87 J 
102.31 


233.87 J 
436.27 


4.02 B U 


38.68 
473.76 
81.81 


4.02 U EMPC 
-


NFILTERED) 
'IHQ 


233.87 J 
102.31 


-
-
-
-


-
-
-
-


336.18 J 


0208030-21 
Result (pg/l) 


3.28 UJ 


2.14 UJ 


3.11 UJ 


-


[FILTERED) 
THQ 


-
-
-
-


-
-
-
-
-


NOIES 
TEF = Toxic Equivalency Factors (Human and Mammalian) provided by the World Health Organization (Van den Berg, et al. 2006) 
TEQ = Toxic Equivalents (Human/Mammalian) 
DAT = Data/Analysis Technologies, Inc., Plain City, Ohio 
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Table 6-9 I ^ S l i 
SUMMARY OF SAMPLING AND ANALYTICAL INFORMATION - QA/QC SAMPLES ^ W ^ 


Centredale Manor - North Providence, Rhode Island 
Loureiro Englneerlnq Associates, Inc. 


Sample Information ] 


Location ID 


BKE-CMRP-002 


BKT-CMRP-001 


BKT-CMRP-002 


Sample ID 


1316074 


1316063 


1316075 


S-P ' ' ° - I n S w 
02/25/2008 


02/25/2008 


02/25/2008 


Sample 
Class 


BKE 


BKT 


BKT 


Analysis Information | 


LEAAnalyt. 
Ub. 


Volatile 
Organics 


X 


X 


X 


Semivolatile 
Organics 


X 
X 


X 


Herbicides 
Pesticides/ 


PCBs 
Fuels/Oils Metals Miscellaneous 


Analyses 
X 


Legend: x - mass, t - TCLP, s - SPLP, e - EPTOX, 2 - ZHE, d - Thennal Desorption, r - Charcoal Tube, a - SEM/AVS, m - Methanol, nr - not received; Capitalized - at least one analyte in class detected 


Pr in ted on 0 8 / 2 8 / 2 0 0 8 
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Table 6-10 


SUMMARY OF LABORATORY ANALYTICAL RESULTS - FIELD DUPLIC 
Centredale Manor - North Providence, Rhode Island 


Constituent 


Date Physical i\nalyzed 


Total Dissolved Solids 


Total Dissolved Solids (unfiltered) 


Total Suspended Solids (unfiltered) 


2,3.7,8-TCDD 


2,3,7,8-TCDD (unfiltered) 


1,2,3,4,6,7,8,9-Octachlorodibenzo-p-Dioxin 


l,2,3,4,6,7,8,9-Octachlorodiben20-p-Dioxin(unfltered) 


1,2,3,4,6,7,8-Heptachlorodibenzo-p-Dioxin 


1,2,3,4,6,7,8-Heptachlorodibenzo-p-Dioxin (unfiltered) 


1,2,3,4,7,8-HexachloiDdibenzo-p-Dioxin 


1,2,3,4,7,8-HexachloiDdibenzo-p-Dioxin (unfiltered) 


1,2,3,6,7,8-Hexachlorodiben20-p-Dioxin 


1,2,3,6,7,8-Hexachlorodibenzo-p-Dioxin (unfiltered) 


1,2,3,7.8,9-Hexachlorodibenzo-p-Dioxin 


1,2,3,7,8,9-Hexachlorodibenzo-p-Dioxin (unfiltered) 


1,2,3,7,8-Pentachlorodibenzo-p-Dioxin 


1,2,3,7,8-Pentachlorodibenzo-p-Dioxin (unfiltered) 


Heptachlorodibenzo-p-Dioxins 


Heptachlorodibenzo-p-Dioxins (unfltered) 


Hexachlorodibenzo-p-Dioxins 


Hexachlorodibenzo-p-Dioxins (unfiltered) 


Pentachlorodibenzo-p-Dioxins 


Pentachlcrodibenzo-p-Dioxins (unflteted) 


TetrachlorodibenZD-p-Dioxins 


Tetrachlorodibenzo-p-Dioxins (unfiltered) 


1,2,3,4,6,7,8-Heptachlorodibenzofiiran 


1,2,3,4.6,7,8-Heptachlorodibenzofiuan (unfiltered) 


Location ID 
Sample ID 
Sample Date 
Sample Time 
Sample Depth 
Laboratory 
Lab. Number 
Units 
-
mg/L 
mg/L 
mg/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ugA. 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 


MW-LEA-02 
1316058 
02/25/2008 
13:40 
6.50'-11.50 
AEL 
AEL08001917 


730 
740 
2.0 


MW-LEA-02 


1316058 


02/25/2008 


13:40 


6.50'-11.50 


DAT 


0208030-10 


0.000727 J 


0.00274 J 


<0.000025 U 


<0.000000 U 


<0.000017U 


<0.000002BU 


<0.000018 U 


<0.000000 U 


<0.000015U 


<0.000000 u 


<0.000015 U 


<0.000000 u 


<0.000016 U 


<0.000000 u 


<0.000016 U 


0.000007 J 


<o.oooonu 
<0.000000 u 
<0.000016U 
<0.000000 u 
0.000727 J 
0.00274 J 
<0.000013 U 
<0.000000 u 


MW-LEA-02 
1316061 
02/25/2008 
13:40 
6.50'-11.50 
AEL 
AEL08001923 


03/03/2008 
760 
720 
11.2 


'ATE SAMPLES 


/ 
k \ 


ILEA! 1 
Loureiro Engineering Associates, Inc. 


MW-LEA-02 
1316061 
02/25/2008 
13:40 
6.50'-11.50 
DAT 
0208030-12 


0.000289 J 
0.00615 J 
<0.000010U 
0.000009 BJ 
<0.000007 U 
<0.000000 U 
<0.000007 UJ 
<0.000000 u 
<0.000006 U 
<0.000000 u 
<0.000006 U 
<0.000000 u 
<0.000004 U 
<0.000001 u 
<0.000007 U 
<0.000000 U 
<0.000004 U 
<0.000000 u 
<0.000004 U 
<0.000001 u 
0.000289 J 
0.00633 J 
<0.000004 U 
<0.000003 BU 
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Table 6-10 


SUMMARY OF LABORATORY ANALYTICAL RESULTS - FIELD DUPLIC 
Centredale Manor - North Providence, Rhode Island 


Constituent 


1,2,3,4,7,8,9-Heptachlorodibenzofiiran 


1,2,3,4,7,8,9-Heptachlorodibenzofiiran (unfiltered) 


1,2,3,4,7,8-HexachloiDdibenzofuran 


1,2,3,4,7,8-HexachloiDdibenzofuran(unfiltered) 


l,2,3,6,7,8-HexachloiDdibenzoft:ran 


1,2,3,6,7,8-Hexachlorodibenzofiiran (unfiltaed) 


1,2,3,7,8,9-HexachIorodibenzofuian 


l,2,3,7,8,9-HexachloiDdibenzofiiran(unfiltered) 


1,2,3,7,8-Pentachlorodibenzofuran 


1,2,3,7,8-Pentachlorodibenzofiiran (unfiltered) 


2,3,4,6,7,8-Hexachlorodibenzofiiran 


2,3,4,6,7,8-HexachIoiDdibenzofiiran (unfiltered) 


2,3,4,7,8-Pentachlorodibenzofiiran 


2,3,4,7,8-Pentachlorodibenzofiiran (unfiltered) 


2,3,7,8-Tetrachlorodiben2ofiiran 


2,3,7,8-TetrachlorodibenzDfiiran (unfiltered) 


Heptachlorodibenzofiirans 


Heptachlorodibenzofiirans (unfiltered) 


Hexachlorodibenzofurans 


Hexachlorodibenzofurans (unfiltered) 


Octachlorodibenzofiiran 


Octachlorodibenzoiiiran (unfiltered) 


Pentachlorodibenzofiuans 


Pemachlorodibenzofiiians (unfiltered) 


Total Tetrachlorodibenzofiuans, NOS 


Total Tetrachlorodibenzofiuans, NOS (unfiltered) 


Naphthalene 


Methyl Acetate 


Location ID 


Sample ID 


Sample Date 


Sample Time 


Sample Depth 


Laboratory 


Lab. Number 


Units 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


MW-LEA-02 


1316058 


02/25/2008 


13:40 


6.50'-11.50 


AEL 
AEL08001917 


MW-LEA-02 


1316058 


02/25/2008 


13:40 


6.50'-11.50 


DAT 
0208030-10 


<0.000016 U 


<0.000000 U 


<0.000017U 


<0.000001 U 


<0.000014 U 


<0.000001 u 


<0.000020 U 


<0.000001 u 


<0.000008 U 


<0.000000 u 


<0.000018U 


<0.000001 u 


<0.000008 U 


<0.000000 u 


<0.000005 UJ 


<0.000000 u 


<0.000014 U 


<0.000000 u 


<0.000017U 


<0.000001 u 


<0.000022 U 


<0.000000 u 


<0.000008 U 


<0.000000 u 


<0.000005 U 


<0.000000 U 


<2000 U 


<2000 U 


MW-LEA-02 


1316061 


02/25/2008 


13:40 


6.50'-11.50 


AEL 
AEL08001923 


: A T E SAMPLES 


Loureiro Enc 
MW-LEA-02 


1316061 


02/25/2008 


13:40 


6.50'-11.50 


DAT 
0208030-12 


<0.000006 UJ 


<0.000000 U 


<0.000009 U 


<0,000000 U 


<0.000007 U 


<0.000000 u 


<0.0000I0U 


<0.000000 u 


<0,000003 U 


<0.000000 u 


<0.000009 U 


<0.000000 u 


<0.000002 U 


<0.000000 U 


<0.000003 UJ 


<0.000001 u 


<0.000005 U 


<0.000003 


<0.000009 U 


0,000066 


<0.000009 U 


<0.OOO0OOU 


<0.000002 U 


0.000053 


<0.000003 U 


<0.000001 u 


<2000 U 


<2000 U 


/ 


(LEA:^ 
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Table 6-10 
SUMMARY OF LABORATORY ANALYTICAL RESULTS - FIELD DUPLIC 


Centredale Manor - North Providence, Rhode Island 


Constituent 


Acetone 


Benzene 


1,2,3-Trichlorobenzene 


1,2,4-Trichlorobenzene 


1,2,4-Trimethjlbenzene 


o-Dichlorobenzene 


1,3,5-Triniethjlbenzene 


m-Dichloiobenzene 


p-Dichlorobenzene 


Bromobenzene 


Butyl Benzene 


Chlorobenzene 


Ethylbenzene 


Isopropylbenzene (Cumene) 


Isocumene 


sec-Butylbenzene 


tett-Butylbenzene 


Hexachlorobutadiene 


Methyl Ethyl ketone 


Carbon Disulfide 


Carbon Ten^chloride 


Cyclohexane 


Methylcyclohexane 


4-Isopropyltoluene 


1,1,1,2-Tetrachloroethane 


1,1,1-Trichloroethane 


1,1,2,2-Tetrachloroethane 


1,1,2-Trichloroethane 


Location ID 


Sample ID 


Sample Date 


Sample Time 


Sample Depth 


Laboratory 


Lab. Number 


Units 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


MW-LEA-02 


1316058 


02/25/2008 


13:40 


6.50'-11.50 


AEL 


AEL08001917 


MW-LEA-02 


1316058 


02/25/2008 


13:40 


6.50'-11.50 


DAT 


0208030-10 


<2000U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000U 


<2000 U 


<2000U 


<2000U 


<2000 U 


<2000 U 


<2000U 


<2000 U 


<2000U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000U 


<2000U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000U 


MW-LEA-02 


1316061 


02/25/2008 


13:40 


6.50'-11.50 


AEL 


AEL08001923 


ATE SAMPLES 


Loureiro Eng 
MW-LEA-02 


1316061 


02/25/2008 


13:40 


6.50'-11.50 


DAT 


0208030-12 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000U 


A ^ ^ ^ 
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Table 6-10 


SUMMARY OF LABORATORY ANALYTICAL RESULTS - FIELD DUPLIC 
Centredale Manor - North Providence, Rhode Island 


Constituent 


1,1-Dichloroethane 


Ethylene Dibromide 


1,2-Dichlotoethane 


Chloroethane 


Methyl ten-Butyl ether 


1,1-Dichloroethylene 


trans-1,2-Dichloroethylene 


cis-l,2-Dichloroethylene 


Vinyl Chloride 


Tetrachloroethylene 


Trichloroethylene 


Hexanone,2-


Bromomethane 


Bromochlorom ethane 


Bromodichloroniethane 


ChloromethaiK 


Chlcrodibromomethane 


Methylene Dibromide 


Methylme Chloride 


Dichlorodifluoromethane 


BTomoform 


Chloroform 


Trichlorofluoromethane 


Methyl Isobutyl ketone 


1,2,3-Trichloropropane 


1,2-Dibromo-3-Chloropropane 


1,2-Dichlon3propane 


1,3-Dichloropropane 


Locatioti ID 


Sample ID 


Sample Date 


Sample Time 


Sample Depth 


Laboratory 


Lab. Number 


Units 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


MW-LEA-02 


1316058 


02/25/2008 


13:40 


6.50'-1\.50 


AEL 


AEL08001917 


MW-LEA-02 


1316058 


02/25/2008 


13:40 


6.50'-11.50 


DAT 


0208030-10 


<2000U 


<2000 U 


<2000U 


<2000 U 


<2000U 


<2000U 


<2000 U 


1500 J 


<2000U 


<15000U 


22000 J 


<2000 U 


<2000U 


<2000 U 


<2000 U 


<2000U 


<2000 U 


<2000 U 


<2000U 


<2000 U 


<2000U 


<2000U 


<2000 U 


<2000 U 


R 


<2000U 


<2000 U 


<2000 U 


MW.LEA-02 


1316061 


02/25/2008 


13:40 


6.50'-11.50 


AEL 


AEL08001923 


:ATE SAMPLES 


Loureiro Eng 
MW-LEA-02 


1316061 


02/25/2008 


13:40 


6.50' -11.50 


DAT 


0208030-12 


<200013 


<2000 U 


<2000U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


1900 J 


<2000U 


11000 J 


42000 J 


<2000 U 


<2000U 


<2000 U 


<2000 U 


<2000 U 


<2000U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


<2000 U 


A^m^ 
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Table 6-10 
SUMMARY OF LABORATORY ANALYTICAL RESULTS - FIELD DUPLICATE SAMPLES 


Centredale Manor - North Providence, Rhode Island 
Loureiro Engineering Associates, Inc. 


Location ID MW-LEA-02 MW-LEA-02 MW-LEA-02 MW-LEA-02 
Sample ID 1316058 1316058 1316061 1316061 
Sample Date 02/25/2008 02/25/2008 02/25/2008 02/25/2008 
Sample Time 13:40 13:40 13:40 13:40 
Sample Depth 6.50'-11.50 6.50'-11.50 6.50'-11.50 6.50'-11.50 
Laboratory AEL DAT AEL DAT 
Lab. Number AEL08001917 0208030-10 AEL08001923 0208030-12 


Constiment Units 


sec-Dichloropropane ug/L <2000 U <2000 U 


1,1-DichlofDpropene ug/L <2000 U <2000U 


Styrene ug/L <2000 U <2000 U 


Toluene Ug/L <2000U <2000 U 


o-Chlorotoluoie Ug/L <2000 U 


p-Chlorotoluene ug/L <2000 U 


o-Xylene Ug/L <2000U <2000 U 


Xylenes,m- & p- ug/L <2000U 240 J 
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Table 6-11 
SUMMARY OF CONSTITUENTS DETECTED IN TRIP BLANK AND EQUIPMENT RINSATE ( 


" J S ^ 1 
.LEA V 


BLANK SAMPLES - ^ ^ 
Centredale Manor - North Providence, Rhode Island Loureiro Enaineernq Associates, inc. 


Constituent 


2,3,7,8-TCDD (unfiltered) 


Tetrachlorodibenzo-p-Dioxins (unfiltered) 
Naphthalene 
Methyl Acetate 
Acetone 
Tetrachloroethylene 
Trichloroethylene 
Methylene Chloride 


Toluene 


Location ID 


Sample ID 


Sample Date 


Sample Time 
Laboratory 
Lab. Number 
Units 


ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 


BKE-CMRP-002 
1316074 


02/25/2008 
12:55 
DAT 
0208030-15 


0.000009 J 


0.000009 J 


BKE-CMRP-002 
1316074 


02/25/2008 
12:55 


DAT 
0208030-7 lOu 


430 J 


20000 J 
960 J 
45000 J 
2600 J 


BKT-CMRP-OOl 


1316063 
02/25/2008 


11:20 
DAT 


0208030-4a5. 


1 J 
16 J 


Printed on 08/28/2008 Page 1 of 1 







< 


Table 6-12 
SUMMARY OF SAMPLING AND ANALYTICAL INFORMATION FOR PE SAMPLES 


Centredale Manor- North Providence, Rhode Island 


LEA 


Loureiro Engineering Associates, inc. 
Sample Information Analysis Information 


Location ID Sample ID Sample Date 
Sampled 


Interval (ft) 
Sample 
Class 


LEAAnalyt. 
Lab. 


Volatile 
Organics 


Semivolatile 
Organics 


Herbicides 
Pesticides/ 


PCBs 
Fuels/Oils Metals 


Miscellaneous 
Analyses 


PEW-CMRP-001 1316062 02/25/2008 PEW X 


Legend: x - mass, t - TCLP, s - SPLP, e - EPTOX, z - ZHE, d - Thermal Desorption, r - Charcoal Tube, a - SEM/AVS, m - Methanol, nr - not received; Capitahzed - at least one analyte in class detected 
Printed on 09/12/2008 
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Table 6-13 1 
SUMMARY OF DIOXINS/FURANS DETECTED IN PE SAMPLES ' 


Centredale Manor- North Providence, Rhode Island 
Loureiro Eng 


Constituent 


2,3,7.8-TCDD 


2,3,7,8-TCDD (unfiltered) 


1,2,3,4,6,7,8,9-Octachlorodiben20-p-Dioxin (unfltered) 


Pentachlorodibenzo-p-Dioxins (unfltered) 


Tetracblorodibenzo-p-Dioxins 


Tetrachlorodibenzo-p-Dioxins (unfiltered) 


Hexachlorodibenzofurans (unfilta-ed) 


Location ID 


Sample ID 


Sample Date 


Sample Time 


Laboratory 


Lab. Number 


Units 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


PEW-CMRP-001 


1316062 


02/25/2008 


11:25 


DAT 
0208030-8 


0.00285 


0.00285 


PEW-CMRP-001 


1316062 


02/25/2008 


11:25 


DAT 
0208030-9 


0.00510 


0.000016 B 


0.000441 


0.00527 


0.000053 


. ^ ^ • • ^ . s 


(LEAj 
~ ^ 


1 i 


neering Associates, Inc. [ 
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ame<P 
FOR INCLUSION IN THE ADMINISTRATIVE RECORD 


June 8, 2007 


Ms. Anna Krasko, Project Manager 
United States Environmental Protection Agency 
Region 1 
One Congress Street 
Boston, Massachusetts 02114 


RE: Comments on EPA's Conceptual Model for the Groundwater to Surface Water 
Transport Pathway 


Dear Ms. Krasko: 


At the April 23, 2007 dialog meeting, the Battelle project team presented EPA's detailed analysis 
of the remedial alternatives for the source area groundwater. According to Battelle's 
presentation, it was stated that the shallow groundwater in the immediate vicinity of well MW-05 
requires remediation due to the presence and transport of tetrachloroethylene and 2,3,7,8-
tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD) to the Woonasquatucket River via groundwater 
flow. We are writing on behalf of Emhart Industries, Inc., to express significant concern with the 
conceptual site model for the transport pathway and the data that Battelle uses to reach the 
conclusion that remediation is warranted for the groundwater in the vicinity of MW-05. 


Our concern regarding the conceptual site model for this transport pathway stems from the 
following: 


1. The surface water data do not support a zonal influx of 2,3,7,8-TCDD to the 
Woonasquatucker River water column. 


2. The data do not support the idea that 2,3,7,8-TCDD is dissolved in MW-05 groundwater. 


3. The Semi-Permeable Membrane Device (SPMD) data cannot be used to assess flux of 
2,3,7,8-TCDD to the overlying surface water. 


Each of these points is discussed below. 


ZONAL INFLUX OF 2,3,7,8-TCDD 


According to the Remedial Investigation Report (RI), an analysis of surface water concentrations 
of dioxin showed that there are two zones in the Woonasquatucket River that display advective 
and diffusive flux of dioxin from the sediment to the water column, one adjacent to the Source 
Area Soils, and a second downstream of the Allendale Dam. The RI cites a 2004 sediment 


AMEC Earth & Environmental 
15 Franklin Street 


Portland, ME 04101 
(207) 879-4222 


{W0160465; 1} 







Ms. Anna Krasko 
June 8, 2007 
Page 2 of 8 dmecP 
stability study as the basis for this analysis and conclusion'. Because the FS is focusing on the 
length of the river proximate to (i.e., west of) the source area, we evaluated the data that formed 
the basis for this conclusion. 


The 2004 sediment stabiUty study states that the analysis of dioxin flux is based on "total dioxin" 
although there are no descriptions as to how total dioxin is defined. Additionally, the sediment 
stability study states that the effect of sediment resuspension is not expected to be a significant 
factor in the assessment of the data. This is important because as stated at the April 2007 dialog 
meeting, EPA's decision to include a groundwater remedy in the FS is based not on total dioxin, 
but on the apparent need to control influx of 2,3,7,8-TCDD to the surface water. Also, the RI 
states that the working assumption is that there is an ongoing source of 2,3,7,8-TCDD to the 
surface water from advection of groundwater, diffusion of sediment pore water, or from 
bioturbation. However, the only way bioturbation will introduce 2,3,7,8-TCDD into the surface 
water is through the release of particles caused by macroinvertebrates mixing the sediment 
surface layer. Thus, bioturbation is by definition a form of sediment resuspension, which is 
contrary to EPA's conceptual model. 


Review of the surface water data collected in 1999^, which forms the basis for the advective and 
diffusive flux conceptual model, shows that there is no advective flux of 2,3,7,8-TCDD into the 
Woonasquatucket River adjacent to the Source Area or in Allendale Pond that can be attributed 
to the groundwater and/or pore water. Table 1 summarizes the data for surface water samples 
collected in October and November 1999 and analyzed for 2,3,7,8-TCDD. Table 1 lists the 
samples in order from upstream to downstream locations on the main stem of the 
Woonasquatucket River. Relative sample locations are noted in the table. In addition to the 
sampling notes, data on total and dissolved iron and aluminum are provided as are comments 
derived from sampling data sheets in TetraTech NUS (2000). 


Table 1 shows that of the 10 surface water samples collected in this region, six were non-detect 
for 2,3,7,8-TCDD. The four samples that had detectable concentrations of 2,3,7,8-TCDD were 
at stations WRC-SW-2010, WRC-SW-2015, APB-SW-2029, and APB-SW-2034. Although the 
sediment stability study surmised that the effect of sediment resuspension should not be 
significant, the data from the field notes and the supplemental analytical data show otherwise. 


For example, surface water sample APB-SW-2029 has a total (i.e., unfiltered) 2,3,7,8-TCDD 
concentration of 4,000 pg/l. However, the field notes for that station describe the water as 
"organic sheen noted; reddish iron oxide flock; clear to red" (TTNUS, 2000). Additionally, the 
colocated metals samples were analyzed for both total and dissolved metals. For samples APB-
SW-2029, the total iron was 113,000 pg/l, whereas the dissolved (filtered) sample has only 435 
pg/l of iron. Similarly, the total aluminum in this sample was 5,070 pg/l, and the dissolved 


' Battelle, 2004. Final Technical Memorandum Sediment Stability Study. Centredale Manor Restoration Project 
Superfund Site, Providence RI. November. 
^ TetraTech NUS, 2000. Final Technical Memorandum Woonasquatucket River Sediment Investigation. Centredale 
Manor Restoration Project Superfund Site, Providence RI. June. 
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sample did not contain aluminum above the detection limit of 14 pg/l. Clearly, this sample had a 
significant amount of suspended particles as well as an "organic sheen". It is most likely that any 
2,3,7,8-TCDD in this sample was associated with suspended particles. 


Similarly, surface water sample WRC-SW-2010 had an estimated total 2,3,7,8-
TCDD concentration of 10.3 pg/l. The field notes for this sample state that the water was "Clear 
w/ muck floating." Also, the turbidity of this station was approximately 3-4 times higher than 
other samples where the field notes described the water as "clear." Total and dissolved 
aluminum were 182 pg/l and 49 pg/l, and total and dissolved iron were 571 and 210 pg/l, 
respectively. Again, the data from the field notes and other supporting analytical data indicate 
that suspended particles were present. The data for this location is suspect given the apparent 
presence of suspended particles of "muck". 


Sample APB-SW-2034 contained 4.3 pg/l 2,3,7,8-TCDD, though this value is reported as an 
EMPC value (Estimated Maximum Possible Concentration). The reported turbidity of this 
sample is approximately 4.5 times that for all samples without detectable levels of 2,3,7,8-
TCDD. Also, the total vs. dissolved aluminum is 122 pg/l to 53.4 pg/l. There were no specific 
notes on the level of clarity of the water sampled in the sample log sheet. However, the 
turbidity data and the total vs. dissolved data indicate that suspended solids were in fact present 
at this sampling location. 


Based on the data collected and observations of the sampling crew, the only sample whose 
2,3,7,8-TCDD cannot be directly attributed to suspended particles is WRC-SW-2015. Thus, 
only one of the 7 samples collected downstream of MW-05 and upstream of Allendale Dam had 
detectable levels of 2,3,7,8-TCDD whose presence cannot be explained by the co-occurrence of 
suspended particles. 


Clearly, these data do not support the conceptual model expressed in Section 5.3.2 of the RI 
report because they do not demonstrate in any way that mass transfer of pore water from the 
sediment bed to the water column (due to processes such as diffusion and/or groundwater 
advection) is occurring. Rather, the data demonstrate that where suspended solids occur, dioxin 
is detected in the surface water sample. This finding is not surprising given the levels of 2,3,7,8-
TCDD detected in sediment samples in this stretch of the river. 


SEMI-PERMEABLE MEMBRANE DEVICE (SPMD) DATA 


EPA's use of the SPMD data to estimate sediment pore water concentrations of 2,3,7,8-TCDD is 
so uncertain and inaccurate that it makes the data unusable in determining whether the 
conceptual model is valid. There are many problems with using the SPMD data in the manner in 
which they have been used, each problem introducing very serious uncertainty. There are three 
primary areas where the SPMD data fail in terms of its relevance and applicability for use in this 
assessment. The three areas are: 


• Inability to accurately predict dissolved concentrations of 2,3,7,8-TCDD in water; 
AMEC Earth & Environmental 
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• Significant lack of credible supporting peer-reviewed or Agency-approved guidance in 
applying the SMPD data as it has been for this site; and 


• High probability for blank contamination interference. 


Each of these points is discussed below. 


Inability of SPMD to predict concentrations of 2,3,7,8-TCDD in water 


As part of the 2005 SPMD sampling event, Battelle deployed an SPMD into monitoring well 
MW-05^. The MW-05 SPMD was deployed for 27 days, which is consistent with the other 
SPMD deployment times. Upon retrieval of the MW-05 SPMD, Battelle collected an unfiltered 
groundwater sample from MW-05 (CMS-GW-MW05S-05) that was analyzed for 2,3,7,8-TCDD. 
The reported result for 2,3,7,8-TCDD from that groundwater sample was 4,144 pg/l. This 
concentration is roughly consistent with the levels of total 2,3,7,8-TCDD found in this well in the 
past (approximately between 1,100 pg/l and 4,600 pg/l). 


The SPMD sample from MW-05 (CMS-SPMD-MW05S-05) was found to contain 2,3,7,8-
TCDD at 2,470 pg/SMPD. Using Equation 1 from Battelle's poster presentation on SPMDs'* in 
conjunction with the sampling rate correction factors provided in the Draft Feasibility Study by 
Battelle (f = 0.25) ,̂ the following calculation can be made: 


Cw = 2,470 pg/SPMD/[(3.8 1/d x 0.25) x 27 days] = 96 pg/l 


Cw in the above equation is the estimated concentration of 2,3,7,8-TCDD in the water column of 
well MW-05, assuming that the SPMD-to-water sampling conversion used by Battelle is correct. 


MW-05 is the only location where temporally and spatially colocated groundwater and SPMD 
data were collected. Thus this location serves as the only source of available data that can be 
used to evaluate the assumption that the SPMD-to-water conversion of 2,3,7,8-TCDD actually 
works. When these data are used for that purpose, however, it is clear that the model does not 
work. In fact, the concentration predicted using the SPMD-to-water conversion (96 pg/l) is only 
2 percent of that detected in the MW-05 groundwater sample (4,144 pg/l). 


Compared to the sediment-deployed SPMDs, which were likely in direct contact with large 
quantities of suspended or deposited sediment, and water column-deployed SPMDs, which were 
highly fouled by vegetation, the SPMD from MW-05 was probably placed in the best location to 
get good agreement between SPMD-to-water estimates and the actual water concentrations. This 
is due to the relatively low level of suspended solids in the well and the small amount of 


' Battelle, 2005. Chemistry Data Report Task RI-13B Semipermeable Membrane Device (SPMD) Investigation. 
Centredale Manor Restoration Project Superfund Site, Providence RI. November 
" Dahlen, D., G. Durell, T. Himmer, and C. Rosiu. Semi-Permeable Membrane Device Investigation at the 
Woonasquatucket River. Poster Presentation . 
' Pers. Comm. with D. Dahlen. June 2007. 
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biofouling observed. It appears that the SPMD-to-water conversion use by Battelle was not able 
to reproduce the water sampling results at MW-05 even in the better than average conditions that 
existed in MW-05. If the results of the SPMD-to-water conversion are not representative for 
MW-05, they cannot be expected to be representative of the other locations where sampling rate 
interferences are likely far more problematic. Therefore, we have no confidence that the water 
concentrations derived with the SPMD-to-water conversions for either the sediment or the 
surface water samples are accurate, supportable, or useable for corroborating the Battelle 
conceptual model. Accordingly, there is no support for the assumption that 2,3,7,8-TCDD is 
dissolved in the groundwater and is being transported to the Woonasquatucket River via pore 
water diffusion and/or groundwater advection. 


Lack of Peer-Reviewed or Agency-Approved Approach 


The use of SPMDs to collect time-integrated water samples for the determination of relative 
concentrations hydrophobic compounds has been demonstrated in the peer-reviewed literature 
and has been used in the field with some success. Although there are a limited number of studies 
that use SPMD data to compute an estimated absolute concentration in the water column, 
Battelle cites no peer-reviewed or Agency-approved method which mimics the SPMD-to-water 
conversion approach that they used in the present study. Moreover, an SPMD-to-sediment pore 
water conversion is not found in the published literature. 


Nearly all of the peer-reviewed literature cited by Battelle in support of the SPMD-to-water 
conversion focused on the sampling of water, primarily in a laboratory setting. Sediment 
sampling experiments cited by Battelle are also idealized laboratory experiments and cannot be 
expected to mimic the conditions of the system at the Woonasquatucket River. 


Even Battelle states several potentially significant data gaps for this study, including: 


• The lack of a known water flow and temperature used to derive the sampling rate value 
of 3.8 1/d for 2,3,7,8-TCDD; 


• The effects of the very low flow rates encountered in the CMRP SPMD study on the 
sampling rate are not known; 


• The flow rates for groundwater, river water and sediment pore water are not known for 
the CMRP site; and 


• The effects of biofouling, temperature and facial velocity-turbulence effects are not 
known. 
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Huckins et al. states that environmental conditions can have a significant impact on the SPMD 
sampling rates. For example, facial velocity-turbulence effects can affect the sampling rate by an 
order of magnitude, temperature can affect the sampling rate by a factor of 4, and biofouling can 
affect the sampling rate by a factor of 3 or 4. Combined these factors can affect the sampling 
rate by over two orders of magnitude. However, there were no efforts to measure or control for 
these effects in the CMRP SMPD sampling. As an example, effects from reduced interfacial 
velocity were assumed to be negligible, when the photographic evidence shows that significant 
velocity effects were likely at some locations. 


Additionally, in the draft portion of the Feasibility Study provided to AMEC, Battelle derives a 
non-peer reviewed equation for PAH sampling rates vs. flow rate. Although an equation is 
derived, it is not used in the assessment. Rather, Battelle relies on professional judgment to pick 
sampling rate correction factors. There is no back up or explanation provided for how the 
sampling rate correction factors were chosen. 


Battelle does not discuss what effect, if any, small particle adherence may play in the higher 
apparent adsorption of 2,3,7,8-TCDD in sediment. Booij et al.' state that small particles could, 
"escape the [SPMD] cleansing procedure (rinsing and wiping) applied before extraction." Booij 
et al. go on to state that small particles with a higher sorption capacity than bulk sediment 
materials, which are not cleansed from the SPMD, could result in a false positive. 


Although we have not seen photographs of the SPMD cages as they were retrieved from the 'i,» 
sediment, it is very likely that sediment particles backfilled the hole and infiltrated the SPMD 
cages such that the SPMD surface area was in direct contact with sediment. Indeed, the 
sediment-deployed SPMD cages that had the highest total 2,3,7,8-TCDD concentrations on a 
total SPMD basis were also the two locations where there was significantly higher 2,3,7,8-TCDD 
in the bulk sediment than at the other location. However, the plausibility of the higher levels of 
dioxin in sediment being the source of the dioxin in the SPMD is not discussed by Battelle. 


The methods used to convert the SPMD data to pore water concentrations have not been 
established in the peer-reviewed literature nor is there an EPA-approved method for such a 
determination. In addition, there are more unknowns in the conversion process than there are 
knowns. Unknowns outlined above include media-specific sampling rates, effects of 
temperature, biofouling, facial velocity-turbulence, water flow rates, effect of sediment in 
contact with SPMD, and the efficacy of the water rinse/wiping cleaning procedure to effectively 
clean SPMD of all non-adsorbed 2,3,7,8-TCDD. Each of these unknowns can have a significant 
impact on the interpretation of the SPMD results. In fact, there are so many unknowns that a 


* Huckins, J.N., J.D. Petty, J.A. Lebo, F.V. Almeida, K. Booij, D.A. Alvarez, W.L. Cranor, R.C. Clark, and B.B. 
Mogensen. Development of the Permeability/Performance Reference Compound Approach for In Situ Calibration 
of Semipermeable Membrane Devices. Environ. Sci. Technol. 2(K)Z 36, 85-91. 
^ Booij, K., H.M. Sleiderink, and F. Smedes. Calibrating the Uptake Kinetics of Semipermeable Membrane Devices 
Using Exposure Standards. Environ. Toxicol. Chem. 1998. 17, 1236-1245. 
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conclusion regarding the disposition of 2,3,7,8-TCDD in the water surrounding the SPMD 
cannot be made with the available data. 


SPMD Blank Contamination 


As part of the overall SPMD study, Battelle collected an exposed SPMD trip blank. The jar 
housing the trip blank is opened during field activities and capped when field activities are 
completed. However, to our knowledge, the trip blank is neither removed from the jar nor 
configured inside the jar as are the deployed SPMDs inside the sampling cages so as to ensure 
maximum surface area exposure to the media of interest. Nevertheless, the trip blank was found 
to contain 83.37 pg 2,3,7,8-TCDD/SPMD, which is comparable to the quantities detected in the 
surface water-deployed SPMDs. 


Battelle's explanation for the trip blank having such levels of 2,3,7,8-TCDD is the high 
efficiency of the SPMD at collecting TCDD (i.e., the 2,3,7,8-TCDD was scavenged from the 
air). The equation used by Battelle to back estimate 2,3,7,8-TCDD concentration requires that 
the amount of TCDD in the SPMD is proportional to the TCDD in the fluid passing over the 
sampler (water or air) and the volume of fluid to which the SPMD is exposed. This same variety 
of equation is used for air samples*. Also, Soderstrom and Bergqvist^ have demonstrated that the 
wind speed to which the SPMD is exposed affects the sampling rate; increased wind speed = 
increased sampling rate. 


The SPMD in the jar will be exposed to a volume of air determined by the volume of the jar and 
the time necessary for the air in the jar to be replaced by ambient air through diffusion and, given 
sufficient wind, air turbulence. Also, as mentioned above, the configuration of the trip blank 
SPMD is not designed to maximize its exposed surface area. 


In contrast, the SPMDs that were deployed in the sediment, surface water and groundwater were 
exposed to the open air. The exposure volume will depend upon the time and wind velocity 
during this period of exposure. Based on the photograph taken of the retrieval of the SPMD in 
MW05 it can be seen that, at least for the case of this SPMD, the volume of air exposed to the 
MW05 SPMD is likely to be orders of magnitude higher than for the trip blank. This is surmised 
because the SPMD is in the direct path of the wind, unfurled where maximum exposure to the 
ambient air can occur. In short, it does not apj)ear that the trip blank was deployed in a manner 
that would sufficiently determine the equivalent exposure to air-borne 2,3,7,8-TCDD when 
compared to the field sample. As a result, the data quality for all the SPMDs are considered 
suspect. 


CONCLUSION 


Ockenden, W.A., H.F. Prest, G.O. Thomas, A. Sweetman, and K.C. Jones. Passive Air Sampling of PCBs: Field 
Calculation of the Atmospheric Sampling Rates by Triolein-Containing Semipermeable Membrane Devices. 
Environ. Sci. Technol. 1998. 32 (10), 1538-1543. 
' Soderstrom, H.S. and P.A. Bergqvist. Passive Air Sampling Using Semipermeable Membrane Devices at Different 
Wind-Speeds in Situ Calibration by Performance Reference Compounds. Environ. Sci. Technol. 2(K)4. 38 (18), 
4828-4834. 
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Based on the observations discussed above, we have significant concerns that EPA is employing 
a conceptual model of chemical transport that is not supported by valid data. Upon review of the 
1999 surface water sampling data underlying the conceptual model, we believe that certain, 
important data were not included in EPA's initial evaluation of these data. When the complete 
set of data are considered in the analysis, the conceptual model of sediment pore water to surface 
water influx of 2,3,7,8-TCDD cannot be substantiated. 


We have shown that the SPMD and water sampling data are internally contradictory because the 
data for MW-05, the only sampling point with data from both the water and the SPMD, shows a 
43-fold difference in the concentration of 2,3,7,8-TCDD in water. The data from MW-05 simply 
does not substantiate the methods used to compute the surface water and sediment pore water 
concentrations. In fact, the data demonstrate how poorly the SPMDs estimate 2,3,7,8-TCDD 
concentrations in water. This fact, combined with the overwhelming number of unquantifiable 
factors, such as sampling rates, flow rates, effects of particles, biofouling, temperature, and facial 
velocity-turbulence, which are critically important in determining sampling rates, render the data 
unusable for a meaningful evaluation of the conceptual model. 


Finally, we have concerns that contamination to the deployed SPMD samplers cannot be 
accurately assessed with the trip blank data. The only thing that we can discern from this data is 
that 2,3,7,8-TCDD may have been present in ambient air. However, as explained above, the 
degree to which the deployed SPMDs were exposed to the 2,3,7,8-TCDD in ambient air cannot 
be quantified. 


We look forward to discussing this information with you at our June 12 meeting. 


Sincerely, 


f<^<M^ [ (W«-eu/v_ ij iMd,^^^^ 
Russell E. Keenan, Ph.D. Patrick O. Gwinn 
Vice President Senior Environmental Scientist 
Technical Director, Risk Assessment 


cc: Ms. Deidre Dahlen, Battelle 
Eve Vaudo, Esq. 
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FOR INCLUSION IN THE ADMINISTRATIVE RECORD 


August 15, 2007 


Ms. Anna Krasko, Project Manager 
United States Environmental Protection Agency 
Region 1 
One Congress Street 
Boston, Massachusetts 02114 


RE: Summary of Findings Regarding Cosolvency at MW-05S - Centredale Manor 
Restoration Project, North Providence, Rhode Island 


Dear Ms. Krasko: 


At the June 12, 2007 meeting among Emhart's technical consultants and EPA technical staff, 
its consultants from Battelle, RIDEM, and the USACE, EPA suggested that there was 
adequate relevant peer-reviewed literature to substantiate EPA's claim that the elevated 
concentrations of 2,3,7,8-TCDD reported in unfiltered groundwater samples from monitoring 
well MW-05S are, at least in part, due to the effects of cosolvency or enhanced solubility as a 
result of the co-occurrence of tetrachloroethylene (PCE) and trichloroethylene (TCE). 
Additionally, on June 14, 2007, EPA sent us email correspondence citing seven technical 
joumal articles that purportedly support EPA's theory that cosolvency may be occurring at 
monitoring well MW-05S. 


After review of the technical articles cited by EPA, we conclude that there is no supporting 
basis for EPA's theory that the occurrence of PCE and TCE in groundwater at monitoring 
well MW-05S would enhance the aqueous solubility of 2,3,7,8-TCDD. In fact, we conclude 
that the cited literature invalidates EPA's theory that enhanced solubility is occurring. 
Moreover, the cited literature refutes EPA's assertion that reduced 2,3,7,8-TCDD sorption to 
soil is occurring as the result of the co-occurrence of PCE and TCE. Thus, the notion that the 
mobility of 2,3,7,8-TCDD in the vicinity of monitoring well MW-05S is enhanced due to the 
presence of PCE and TCE is not supported by the research data. 


This correspondence provides a meta-analysis of the literature cited by EPA in its June 14, 
2007 email correspondence, and discusses the purported relevance of each referenced article 
to what is known about the existing conditions at monitoring well MW-05S. 
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Meta-Analysis of Literature 


AMEC conducted a thorough review of the literature cited by EPA and found that the 
information presented in the papers seems to follow a progression from the investigation of 
simple systems in the earlier papers to the investigation of more complex systems in the more 
recent literature. The typical experiment discussing enhanced solubility in the earlier papers 
involved the use of solutions consisting of water, a solute (e.g., anthracene or another 
hydrophobic organic compound (HOC)), and a completely miscible solvent, such as methanol 
or acetone. The investigators evaluated the effect of increasing aqueous-phase solvent 
concentration on the solubility of the HOC. Typically, these experiments used solvent-water 
solutions with solvent concentrations ranging from 5% to 100%. Because the solvents used in 
the experiments were completely miscible, the investigations only evaluated the effect of a 
single phase on HOC enhanced solubility. 


Similarly, earlier experiments conducted to evaluate the effect of cosolvents on reduced soil 
sorption only evaluated the influence of completely miscible solvents at very high 
concentrations (e.g., methanol-water solutions at 5% to 100% methanol). Again, because the 
solvents used were completely miscible, the investigations only evaluated the effect of a 
single phase on HOC sorption. 


Although the experiments using a variety of completely miscible solvents and HOCs showed 
enhanced solubility and reduced soil sorption with increased solvent concentrations, the 
conditions applied in these experiments were not similar to the known conditions at 
monitoring well MW-05S. EPA's June 30, 2005 Interim-Final Remedial Investigation Report 
prepared by Battelle (RI Report) states that the primary chemical constituents in the water and 
soil in the vicinity of monitoring well MW-05S include PCE and 2,3,7,8-TCDD, with smaller 
amounts of TCE. There are no data to suggest that a completely miscible solvent, such as 
methanol or acetone, is present in the soil or groundwater at monitoring well MW-05S. 
Therefore, the literature cited by EPA evaluating enhanced solubility and/or reduced sorption 
due to the presence of percent levels of a completely miscible solvent cannot be used to 
objectively assess the conditions at monitoring well MW-05S. 


It is not until data from experiments published in 1990 and 1994, in papers by Pinal et al., Rao 
et al., and Li and Andren, that the effects of partially miscible solvents on enhanced HOC 
solubility and decreased sorption were explored. In those experiments, the investigators 
explored the effects of enhanced solubility of HOCs in water from the addition of TCE, as 
well as in water-acetone mixtures. The conclusion reached from these studies is that a 
partially miscible solvent, such as TCE or PCE, has no appreciable effect on the solubility or 
sorption of HOCs until tfie concentration of the partially miscible solvent dissolved in water is 
1% (10,000 mgA) or greater. This situation will occur for PCE only when it is present in a 
ternary solution. An example of a ternary solution is TCE, water, and a completely miscible 
solvent, where the completely miscible solvent is at high percent levels in water. However, as 
noted above, there is no mention in the RI Report of any completely miscible solvents (like 
acetone) in the groundwater at MW-05S. 


The following discussion provides a synopsis of each of the research papers cited by EPA in 
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the June 14 email correspondence and addresses the application of the research data to 
monitoring well MW-05S. The discussion of the papers is presented in the same order in 
which they were listed in EPA's June 14 email correspondence. 


Title: Solubility of Polychlorinated Biphenyls in Water/Alcohol Mixtures. 1. 
Experimental Data 


Authors: An Li and Anders W. Andren 


Journal Citation: Environ. Sci. Technol. 1994, 28, 47-52. 


Article Summary: Li and Andren (1994) investigate solubility of three PCB congeners in 
mixtures of water and normal alcohols (1-butanol, 1-pentanol, 1-hexanol, 1-heptanol, and 1-
octanol). Li and Andren conclude that "the rapid drop of PCB solubility as the cosolvent 
alcohols change from butanol to octanol may indicate that cosolvency of water-immiscible 
solvents is dominantly limited by the amount of cosolvent dissolved in water." Li and Andren 
also state that the observed decrease in the cosolvency effect of immiscible alcohols as their 
polarity decreases is in agreement with the findings of Pinal et al. (1990). 


Application to MW-05S: Although Li and Andren focused on alcohols and PCBs, neither of 
which have been reported in soil or water samples from MW-05S, their data supports the 
findings of Pinal et al. (1990), discussed below. In summary, the immiscible' and non-polar 
solvents reported in groundwater samples from MW-05S, principally PCE and TCE, are not 
anticipated to increase the solubility of HOCs, such as PCBs or dioxin, in water. 


Title: Cosolvency of Partially Miscible Organic Solvents on the Solubility of 
Hydrophobic Organic Chemicals 


Authors: R. Pinal, P.S.C Rao, L.S. Lee, P.V. Cline, and S.H. Yalkowsky 


Joumal Citation: Environ. Sci. Technol. 1990, 24, 639-647. 


Article Summary: Pinal et al. (1990) study the effects of the non-polar partially miscible 
organic solvent (PMOS) TCE cosolvency on the water solubility of HOCs naphthalene and 
anthracene (by itself and in the presence of varying amounts of a completely miscible organic 
solvent (CMOS) (e.g., methanol)). In all cases the PMOS or the PMOS/CMOS solution was 
mixed with water. Pinal et al. conclude that a non-polar PMOS can alter the HOC solubility if 
it is present in solution at concentrations in excess of 10,000 mg/l (>1%). The authors further 
state that "non-polar PMOS, such as TCE, octanol, toluene, and other similar hydrocarbons, 
are not expected to have appreciable cosolvency." 


Application to MW-05S: TCE has been reported in groundwater samples from well MW-
058 at concentrations as high as 2.5 mg/l, several orders of magnitude below the 10,000 mg/l 


' Note that Li and Andren use the term "immiscible" while other authors use the term "partially miscible" to 
describe compounds that have very limited solubility in water. The terms are interchangeable. 
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threshold suggested by Pinal et al. for the initiation of cosolvency effects on HOCs (like 
dioxin) in water. Additionally, the nonpolar solvent, PCE, has been reported in groundwater 
samples from MW-05S at concentrations up to 61 mg/l, again several orders of magnitude 
below the 10,000 mg/l threshold suggested by Pinal et al. The combined total of the 
maximum concentrations of TCE and PCE (63.5 mg/l) is only 0.635% of the threshold level 
suggested by Pinal et al. for initiation of observable cosolvent effects on HOCs in water. 
Given this information, it can be concluded that cosolvency effects from PCE and/or TCE are 
not occurring in MW-05S, and that enhanced dioxin water solubility is not plausible with 
respect to the groundwater in this well. 


Title: Cosolvency and Sorption of Hydrophobic Organic Chemicals 


Authors: P.S.C Rao, L.S. Lee, and R. Pinal 


Journal Citation: Environ. Sci. Technol. 1990, 24, 647-654. 


Article Sununary: Rao et al. (1990) study the effects of the non-polar PMOS TCE 
cosolvency on the sorption of HOCs anthracene and diuran to soil. Rao et al. conclude that 
non-polar PMOS are likely to have negligible effects on HOC sorption from predominantly 
aqueous solutions (i.e., where the concentration of a CMOS, such as methanol, is less than 
30%). Rao et al. also note that non-polar PMOS, either dissolved in the aqueous phase or 
present as a separate liquid phase (i.e., NAPL), did not influence HOC sorption to soil, which 
suggests that the presence of a non-polar PMOS as a separate liquid will have a minimal 
impact on HOC sorption. 


Application to MW-05S: Dissolved TCE and PCE have been reported in soil samples from 
MW-05S at concentrations as high as 26 and 300 mg/kg, respectively. Also, as discussed 
above, dissolved TCE and PCE have been reported in groundwater samples from well MW-
05S at concentrations as high as 2.5 mg/l and 61 mg/l, respectively. Moreover, TCE and PCE 
are both non-polar PMOS. 


However, there is no indication that a CMOS, such as acetone or methanol, is present at 
concentrations greater than 30%. Based on the conclusions from Rao et al., there is no 
evidence that dioxin or any other HOC would have experienced a reduction in sorption to soil 
as a result of the presence of the non-polar PMOS TCE and PCE. Therefore, it reasonably 
can be concluded that, even in the presence of TCE and PCE, dioxin in soil would not be 
expected to undergo enhanced transport from the soil to the underlying groundwater. 
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Title: Sorption of Organic Chemicals by Soil from Multi-Solvent and Multi-Sorbate 
Mixtures 


Authors: P.S.C Rao and L.S. Lee 


Joumal Citation: In Health and Environmental Research on Complex Mixtures, R.H. Gray, 
E.K. Chess, P.J Mellinger, R.G Riley (eds.), DOE Symposium Series 62, 24*̂  Hanford Life 
Science Symposium, Pacific Northwest Labs, Richmand, WA. Pp. 457-471. 


Article Summary: The subject paper provides a review of experiments conceming 
cosolvency that had been conducted to date. The paper addresses solubility and sorption 
changes of HOCs in the presence of water/CMOS mixtures, water/PMOS mixtures and water 
HOC sorption from multi-sorbate mixtures. Much of the article presents the results of 
CMOS/water mixtures. However, one portion titled "HOC Sorption from Immiscible Solvent 
Mixtures" evaluates how PMOS (in this case, toluene and n-pentane) in water affect the 
sorption of two herbicides (terbacil and atrazine) to soil. In all cases studied, the volume ratio 
of water to immiscible solvent was larger than 10. The authors conclude that "the presence of 
an immiscible organic solvent did not measurably affect herbicide sorption." 


Application to MW-05S: Although the chemicals used in the experiments are not identical 
to those present in MW-05S, the results are consistent with the previously summarized papers 
in that an immiscible solvent will not have a measurable effect (reduction) on the sorption of 
HOC to soil. Again, the data presented in Rao and Lee indicate that reduced soil sorption is 
not occurring at MW-05S as the result of the co-occurrence of 2,3,7,8-TCDD and chlorinated 
solvents. Thus, enhanced transport of 2,3,7,8-TCDD due to cosolvency is not occurring at 
MW-05S. 


Title: Solvophobic Approach for Predicting Sorption of Hydrophobic Organic 
Chemicals on Synthetic Sorbents and Soils 


Authors: K.B. Woodbum, P.S.C. Rao, M. Fukui, and P. Nkedi-Kizza 


Journal Citation: Joumal of Contaminant Hydrology. 1988,1, 227-241. 


Article Sununary: Woodbum et al. discuss the findings from their experiments evaluating 
the effects of solute sorption on a model and natural solid phase in the presence of three 
cosolvents. The solutes used in the experiments included a variety of polycyclic aromatic 
hydrocarbons, alkylbenzenes, halobenzenes, and pesticides. The cosolvents used included 
acetone, methanol, and acetonitrile. 


Application to MW-05S: The applicability of the information presented in Woodbum et al. 
to MW-05S is very limited because the systems they evaluated are significantly different than 
the known conditions at MW-05S. For example, while the cosolvents used by Woodbum et 
al. span a wide range of polarities, all three are completely miscible in water. This contrasts 
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with the data from MW-05S, where the potential cosolvents are non-polar compounds with 
very limited solubility. Additionally, the most dilute solvent solutions used in the 
experiments were between 5% and 10% dissolved solvent in water. The highest 
concentration solvent solutions were 100% solvent (i.e., pure solvent). In contrast, the 
maximum concentration of potential cosolvents reportedly dissolved in water at MW-05S is 
approximately 0.006 %, about three orders of magnitude lower than the lowest concentration 
used by Woodbum et al. 


In addition, more recent work by co-authors of the present paper, Pinal et al. (1990) and Rao 
et al. (1990), evaluated the effects of non-polar cosolvents with limited solubility and found 
that their aqueous (i.e., dissolved) concentration must exceed 1% before appreciable sorption 
or solubility effects are noted. As noted above, the reported dissolved concentrations of the 
non-polar solvents in MW-05S are more than two orders of magnitude less than 1%. In fact, 
the solvents reported in MW-05S, principally PCE and TCE, cannot have dissolved 
concentrations above 1% unless a suitable temary solvent, such as methanol, were present at 
elevated concentrations. Nevertheless, there is simply not enough TCE and PCE to reach the 
1% threshold. Thus, no cosolvency effects on dioxin solubility or sorption is expected at 
MW-05S. 


Title: Influence of Organic Cosolvents on Sorption of Hydrophobic Organic Chemicals 
by Soils. 


Authors: P. Nkedi-Kizza, P.S.C Rao and A.G. Homsby 


Joumal Citation: Environ. Sci. Technol. 1985,19, 975-979 


Article Summary: Nkedi-Kizza et al. assess the sorption of anthracene, diuron and atrazine 
by soils from aqueous solutions and binary solvents consisting of methanol-water and 
acetone-water. 


Application to MW-05S: As discussed for Woodbum et al., the solvents used in the binary 
mixtures, methanol and acetone, are completely miscible in water. Also, the minimum 
concentration of cosolvents in water is 5%. Using the same information from Pinal et al. 
(1990) and Rao et al. (1990) expressed above for Woodbum et al., we conclude that no 
cosolvency effects are occurring at MW-05S. 


Title: Sorption and Transport of Hydrophobic Organic Chemicals in Aqueous and 
Mixed Solvent Systems: Model Development and Preliminary Evaluation 


Authors: P.S.C Rao, A.G. Homsby, D.P Kilcrease, and P. Nkedi-Kizza, 


Joumal Citation: J.Environ. Qual. 1985, Vol. 14, no. 3. 


{W0168543;l) 







Ms. Anna Krasko 
August 15, 2007 
Page 7 of 8 


Article Summary: Rao et al. present the theoretical basis for the manner in which HOCs 
may behave in aqueous and mixed solvent mixtures. To verify these theories, Rao et al. rely 
on the work presented in Nkedi-Kizza et al. (1985) and Woodbum et al. (1985), both of which 
are reviewed and summarized above. In general, the work of Nkedi-Kizza et al. (1985) and 
Woodbum et al. (1985) focus on the evaluation of the effects of CMOS, such as methanol and 
acetone, on the sorption of HOCs. 


Application to MW-05S: The work of Nkedi-Kizza et al. (1985) and Woodbum et al. 
(1985), and thus the reported findings in Rao et al., (1985), are not comparable to the 
conditions at MW-05S where there are no reported concentrations of miscible organic 
solvents, such as methanol or acetone. In contrast, MW-05S is reported to contain 
concentrations of only partially miscible solvents, PCE and TCE, which have not been shown 
to have an effect on cosolvency at the levels reported. 


Conclusions 


Based on the information known about the soil and groundwater at monitoring well MW-05S, 
and the data presented in the papers cited by EPA, we conclude the following: 


• MW-05S contains no free product in groundwater. 


• MW-05S is not reported to contain any completely miscible solvents, such as 
methanol or acetone, in the solid (soil) or liquid (groundwater) phases. 


• The highest reported levels of PCE and TCE in groundwater at monitoring well MW-
05S are 61 mg/l and 2.5 mg/l, respectively. 


• For partially miscible solvents, such as TCE and PCE, to have an appreciable effect on 
cosolvency or reduced sorption, the concentration in the dissolved aqueous phase must 
exceed 10,000 mg/l. 


• The maximum reported concentration of dissolved, aqueous phase partially miscible 
solvents in MW-05S is 0.635% of the threshold at which cosolvency effects would be 
observed. 


• The water solubilities of TCE and PCE are 1,100 mg/l and 150 mg/l, respectively. 


• Given the absence of a high concentration (percent range) of miscible solvent and the 
aqueous solubilities of TCE and PCE, the dissolved aqueous phase concentrations of 
PCE or TCE in groundwater at monitoring well MW-05S could not approach the 
10,000 mg/l threshold cited in literature for cosolvency effects by immiscible solvents 
to occur. 


• No cosolvency of dioxin by PCE or TCE is occurring at MW-05S. 


• Enhanced transport of 2,3,7,8-TCDD is not occurring at monitoring well MW-05S as 
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the result of the co-occurrence of PCE and/or TCE. 


The papers that EPA has cited to support the theory that there is cosolvency or enhanced 
solubility of 2,3,7,8-TCDD at monitoring well MW-05S due to the presence PCE and/or TCE 
do not support EPA's claim. Many of the papers are simply not applicable due to the 
differences in systems examined by the researchers and the conditions that exist at monitoring 
well MW-05S. However, even with respect to those papers that examine systems that are 
similar to the conditions at MW-05S (e.g., the presence of a partially miscible solvent and a 
hydrophobic organic compound in water), the research clearly demonstrates that enhanced 
solubility of the hydrophobic organic compound, 2,3,7,8-TCDD, is not occurring. Moreover, 
the relevant research leads to the conclusion that reduced sorption to soil (and thus higher 
mobility) of 2,3,7,8-TCDD has not occurred at monitoring well MW-05S. 


The results of the meta-analysis further support and augment the information and analysis 
presented in our June 8, 2007 letter, in which we discuss EPA's flawed conceptual site model 
for the groundwater to surface water pathway and its inappropriate interpretation of the 
SPMD results. Given the overwhelming evidence contradicting EPA's position, we request 
that EPA reconsider its conceptual site model for the groundwater to surface water pathway 
and its interpretation of the SPMD results. 


Sincerely, 


I C M 4 |CeAXA-eu/N_ 


Russell E. Keenan, Ph.D. Patrick O. Gwinn 
Vice President Senior Envirorunental Scientist 
Technical Director, Risk Assessment 


cc: Ms. Deidre Dahlen, Battelle 
Eve Vaudo, Esq., U.S. EPA 
Comell Rosiu, U.S. EPA 
Louis Maccarone, RIDEM 
Jerome C. Muys, Jr., Esq. 
Jeffrey M. Karp, Esq. 
Laura Ford Bmst, Esq. 
Mr. Jeffrey Loureiro (LEA) 
Mr. David Scotti (LEA) 


' ' * • • 
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Loureiro Engineering Associates, Inc. 


FOR INCLUSION IN THE ADMINISTRATIVE RECORD 


September 11,2007 


United States Environmental Protection Agency 
Region 1 - New England Regional Office 
One Congress Stircet, Suite 1100 (HBO) 
Boston, Massachusetts 02114-2023 


Attn: Anna Krasko, Project Manager 


RE: Remedial Alternatives for Source-area Soil 
Centredale Manor Restoration Project Superfund Site 
North Providence, Rhode Island 


Dear Ms. Krasko: 


This letter augments correspondence of June 8 and July 18,2007, submitted on behalf of Emhart 
Industries, Inc. ("Emhart"), and responds to the United States Environmental Protection 
Agency's (EPA's) correspondence of August 14, 2007 regarding the remedial alternatives that 
EPA is evaluating for source-area soils at the above-referenced site. The remedial alternatives 
being evaluated by EPA are: (i) no further action; (ii) upgrade and maintain existing caps and 
parking lots; and (iii) convert to RCRA caps and maintain. These alternatives were presented at 
the April 23, 2007 dialog meeting. At that meeting, the EPA project team explained that the 
second alternative contemplates importing soil to re-grade die caps with three percent slopes to 
direct water away from the capped soils. TTie EPA project team fijrther explained that the third 
alternative contemplates the incorporation of a geomembrane liner aiKi importing soil to re-grade 
the caps with three percent slopes in converting the existing caps to RCRA caps. As presented 
herein, the remedial alternatives that are being evaluated should include an additional and 
separate alternative for monitoring and maintenance of the existing caps. 


As presented in the June 8 and July 18, 2007 letters, upgrades to the existing caps and parking 
lots or conversion of the existing caps to RCRA caps are nol warranted. In response to the 
referenced correspondence, EPA stated in its letter dated August 14,2007 that it will continue to 
evaluate the three alternatives. Moreover, EPA will reconsider its initial screening efforts to 
confirm that the diree alternatives represent the appropriate universe of potential ^proaches for 
the source-area soils. While EPA's reconsideration of its initial screening is certainly 
appropriate, the constituent concentrations in the source-area soils do not warrant upgrades to the 
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existing caps and parking lots, or conversion of the existing caps to RCRA caps, as explained 
below. 


According to EPA, constituents are present in the capped materials at concentrations that exceed 
the Rhode Island Department of Environmental Management's (RIDEM's) residential direct 
exposure criteria (RDEC). While it may be argued that EPA's second and third remedial 
alternatives identified above may minimize the potential for constituents to leach from the 
capped materials, these alternatives would provide no greater protection to human health via the 
direct exposure pathways than the protection provided by the existing caps. Monitoring and 
maintenance of the existing caps will continue to provide a direct barrier to contact with 
constituents present in the underlying source-area soils. With the implementation of regular 
monitoring and maintenance, there is no need to upgrade the existing caps or to convert them to 
RCRA-type systems to ensure the protection of human health from potential risks via direct 
contact. 


The issue regarding whether the existing caps need to be upgraded or converted to minimize the 
potential for constituents to leach from the capped materials is presented in the remainder of this 
correspondence. The applicability of the leachability criteria is first presented followed by a 
summary of the constituent concentrations reported by EPA in the source-area soils. The 
rationale for understanding why die conditions in the source-area soils do not vrarrant an upgrade 
to the existing caps or conversion of the existing caps to RCRA-type systems is then presented, 
followed by a recommendation for the most prudent and, in our view, the only appropriate long-
term remedy for the source-area soils. 


Applicability of GB I.,eachabilitv Criteria 
According to EPA and the June 30, 2005 Interim Final Remedial Investigation Report prepared 
by Battelle (Report), constituents are present in the capped materials at concentrations that 
reportedly exceed RIDEM's leachability criteria. A summary of these constituents is provided in 
Table 4-4 of the Report. The leachability criteria are intended to ensure protection of the 
designated groundwater classification. The groundwater beneath and downgradient of the site is 
classified as GB. In accordance with tiie RIDEM Remediation Regulations CDEM-DSR-01-93), 
the GB leachability criteria apply to site soils as long as the application of these criteria will not 
contribute to actual or potential impacts to surface water and/or sediment. As stated in the 
Report, the constituents identified in the source-area soils at concentrations that exceed 
RIDEM's leachability criteria are not adversely impacting surface water and sediment quality 
proximate to the site. Therefore, the GB leachability criteria apply to the site. Pursuant to the 
RIDEM Remediation Regulations, the GB leachability criteria apply to the soils throughout the 
vadose zone, which at the site has an averse thickness of approximately five feet. 


The GB leachability criteria have been established by RIDEM for certain volatile organic 
compounds (VOCs) and polychlorinated biphenyls (PCBs) only. For other constituents, 
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leachability criteria established through a laboratory test such as the Toxicity Characteristic 
Leaching Procedure (TCLP) or the Synthetic Precipitation Leaching Procedure (SPLP) may be 
used to demonstrate that the constituents will not leach to groundwater at levels which exceed 
the groundwater objective. Such demonstrations are only necessary for areas in which 
groundwater is classified as GA, As explained above, groundwater at the site is classified as GB. 
Thus, RIDEM's leachability criteria apply only to the specific VOCs and PCBs that may be 
present in source-area soils, for which such criteria are listed in RIDEM's Remediation 
Regulations. 


Constituent Concentrations 
As provided in Table 4-4 of the Report, the constituents reported to exceed the GB leachability 
criteria include VOCs reported to be present in soil samples collected from borings advanced in 
the areas of the cap. These borings include soil borings CMS-405, CMS-408, CMS-417, 
CMS-419, CMS-060, and MW-05S. A summary of the constituents reported to be present at 
each of these locations is presented as follows: 


Soil Borings CMS-405 and CMS-408 
Soil borings CMS-405 and CMS-408 are located in the Centeidale Manor south parking lot. 
Based on laboratory analytical data obtained for soil samples collected from the vadose zone at 
these boring locations, benzene was reported to be present at maximum concentrations of 130 
milligrams per kilogram (mg/kg) (CMS-405) and 480 mg/kg (CMS-408). The reported 
concentrations of benzene exceed the GB leachability criteria (4.3 mg/kg). No other borings 
located in this area were characterized to contain constituent concentrations that exceed the GB 
leachability criteria. 


Based on the laboratory analytical results of groundwater sample collected from nearby 
monitoring well MW-09S, no VOCs were reported to exceed criteria for die GB groundwater 
objective. Benzene was reported to be present at a maximum concentration of 21 micrograms 
per liter (pg/l) for this well location. This concentration is less than the criteria established for 
the GB groundwater objective (140 pgA). 


Soil Borings CMS-417 and CMS-419 
Soil boring CMS-417 is located in the Brook Village parking lot at the northern extent of Cap #2. 
Based on laboratory analytical data obtmned for soil samples collected from the vadose zone at 
this boring location, chlorobenzene, cis-1,2-dichloroethylcne, ethylbenzene, tetrachloroetiiylene, 
trichloroethylene, and toluene were reported to be present at concentrations that exceed the 
applicable GB leachability criteria as presented in Table 4-4 of the Report. With the exception 
of trichloroethylene, the same VOCs were reported to be present at concentirations that exceed 
the applicable GB leachability criteria in the soil samples collected from soil boring CMS-419, 
located in the Centerdale Manor north parking lot. 
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The vertical distribution of VOCs reported in the vadose zone at locations CMS-417 and 
CMS-419 are summarized in Table 4-5 of the Report, As presented in tiiis table, the highest 
VOC concentrations are found within two feet of the ground surface, with significanUy lower 
concentrations in deeper samples collected from the vadose zone. In fact, the concentrations for 
all constituents are below the respective GB leachability criteria in the vadose zone samples 
nearest the water table. For location CMS-417, VOCs were lower dian the GB leachability 
criteria for the deepest sample collected from this boring (3-4 feet below groimd surface (bgs)). 
For location CMS-419, VOCs were lower than the GB leachability criteria for the deepest three 
samples collected from this boring (3-8 feet bgs). These reported «iata indicate that die VOCs are 
primarily present in the upper most horizon of the soil column, and although presumably present 
for several decade, they are not mobilizing downward in the soil column. 


Based on the laboratory analytical results of groundwater samples collected from nearby 
monitoring wells MW-OIS and MW-06S, no VOCs were reported to exceed criteria for die GB 
groundwater objective. No VOCs were detected in the groundwater at monitoring well MW-OIS 
and except for chlorobenzene, no VOCs were reported to be present in the groundwater samples 
collected from monitoring well MW-06S at other than estimated concentrations. Chlorobenzene 
was reported to be present in groundwater at monitoring well MW-06S at a maximum 
concentration of 190 pg/l. This concentration is less than the criteria established for the GB 
groundwater objective (3,200 pg/l). 


Soil Borings CMS-060 and MW-05S 
Soil boring CMS-060 is located in the northern extent of Cap #2. Based on laboratory analytical 
data obtained for soil samples collected from the vadose zone at this borit^ location, 
tetirachloroethylene was reported to be present at a maximum concentration estimated by the 
analyzing laboratory to be 63 mg/kg. Based on this result, the reported concentration exceeds 
the GB leachability criteria (4,2 mg/kg). No other VOCs were reported to be present in soil at 
concentrations that exceed the GB leachability criteria at this location. 


Soil boring MW-05S is located in the Brook Village parking lot. Based on laboratory analytical 
data obtained for soil samples collected from a depth of 4 - 6 feet below die ground surface at 
this boring location, tetrachloroethylene was reported to be present at a maximum concentration 
estimated by the analyzing laboratory to be 300 mg/kg. Based on this result, the reported 
concentration exceeds the GB leachability criteria (4.2 mg/kg). No other VOCs were reported to 
be present in soil at this location at concentrations that exceed the GB leachability criteria. 


Based on the laboratory analytical results of groundwater samples collected from monitoring 
well MW-05S, ci5-l,2-dichloroethylene, trichloroethylene, and tetrachloroethylene were reported 
to be present in groundwater. A maximum cw-l,2-dichloroediylene concentration of 1,600 pg/l 
was reported for this location. This concentration is below the criteria established for the GB 
groundwater objective (3,200 pg/l). A maximum trichloroethylene concentration of 2,500 pg/l 
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was reported for this location, which exceeds the criteria established for the GB groundwater 
objective (540 pg/l). For the groundwater samples collected from this monitoring well, 
tetrachloroetiiylene was reported to be present at a concentration of 61,000 pg/l. This 
concentiiation exceeds the criteria established for the GB groundwater objective (150 pg/l). 


Basis for Long-Term Remedv for Source-Area Soils 
Based on the results provided in the Report, the VOCs are believed to be stable within the soil 
because the soils have been in place under the existing asphalt cap for at least several decades. 
This is not surprising given tiiat asphalt systems historically have been used as low-petraeabillty 
caps and may provide barriers to infiltration that are as protective, if not more protective, than 
geomembrane liners. The fact that VOCs are not present in the groundwater at reported 
concentrations above the GB groimdwater objective at the locations discussed above 
demonstrates that the existing asphalt parking lots are adequate to protect human health and the 
environment from potential risks associated with constituents that may leach from source-area 
soils. 


In the area of soil boring M W-05S, trichloroethylene and tetrachloroethylene were reported to be 
present in the soil sample collected from a depth of 4 - 6 feet below the ground surface and 
believed to be within the zone of water table fluctuation. As presented in the Report, the average 
thickness of the vadose zone at the site is approximately five feet The Report suggests that the 
presence of trichloroethylene and tetrachloroethylene at this location appears to result from a 
subsurface release, or lateral migration from a nearby surface source. In this area, as well as in 
the other source-areas, the impacts to soil are localized and not laterally extensive. 


With regard to groundwater, the Report also notes the following: 


• Concentrations of VOCs are below the GB groundwater objectives except for 
trichloroethylene in the sample collected at one location (MW-05S) and 
tetrachloroethylene in the samples collected at monitoring wells MW-05 S, MW-14M, 
andMW-13D. 


• The extent of trichloroethylene and teU^chloroethylene dissolved in groundwater at 
concentrations that exceed the GB groundwater objectives is limited at the site. 


• The VOC concentrations have generally decreased or remained consistent over time. 
• The VOCs are not adversely impacting surface vrater and sediment quality at the site. 


In summary, tetrachloroethylene reportedly is present at one location, CMS-060, wdthin the area 
of the constructed caps at concentrations that reportedly exceed the GB leachability criteria. 
Tetrachloroethylene and other VOCs are reportedly present in other source-area soils localized 
voider the existing asphalt paridng lots at concentrations Uiat reportedly exceed the GB 
leachability criteria. TTiese constituents are not migrating downward tiirough the vadose zone 
and are not leaching to groundwater. In tiie area of soil boring MW-05S, the reported presence 
of trichloroethylene and tetrachloroethylene appears to be the result of a subsurface release, or 







USEPA 
September II, 2007 
Page 6 of7 


lateral migration from a nearby surface source. At the site, the VOCs reported to be present in 
groundwater at concentrations that exceed the GB groundwater objectives are limited to 
tirichloroethylene (only at monitoring well MW-05S) and tetrachloroethylene. The extent of the 
dissolved-phase plume at the site is limited. 


Recommendation 
In accordance with the RIDEM Rules and Regulations for Groundwater Quality (RIDEM 
Regulation 12-100-006), groimdwater classified GB are those groundwater resources not suitable 
for public or private drinking water use. The GB groundwater designation for the site essentially 
establishes an incomplete human health exposure pathway. Thus, there is no adverse impact on 
human health from the potential leaching of constituents through source-area soils. Because 
VOCs are not adversely impacting surface water and sediment quality at the site, there is no 
potential risk to the environment from the potential leaching of constituents through source-area 
soils. The concern regarding purported effects of cosolvency or enhanced solubility as a result of 
the reported co-occurrence of VOCs and 2,3,7,8-tetrachlorodibenzo-p-diox'm (2,3,7,8-TCDD) at 
monitoring well MW-05S was addressed in AMEC's letters dated June 8 and August 15, 2007. 
Therefore, the constructed caps and existing asphalt cap are protective of human health and the 
environment, and the cap enhancements under consideration by EPA are imnecessary. 


As suggested, we have reviewed the Battelle document entitied. Final Technical Memorandum -
Approach for Developing a Long-term Remedy for Source-area Soils (July 2004) 
(Memorandum). Battelle prepared the Memorandum to evaluate source-area soil and 
groundwater data relative to ^plicable regulatory criteria, identify contaminant transport and 
exposure pathways, and to recommend an approach for developing a long-term remedy to 
address tiie transport and exposure pathways. According to Battelle, the caps were constructed 
to minimize human exposure to contaminated soils and to prevent soil erosion and transport. 
Based on the evaluation presented in the Memorandum, Battelle recommended that the long-
term remedial approach for the source-area soils should focus on preventing direct exposure to 
and erosion of contaminated soils. Battelle also recommended that because there is littie 
evidence that leaching of contaminants from soil to groundwater is occurring, additional 
measures to prevent leaching should not be necessary, provided that the paved and capped 
surfaces are maintained. 


Accordingly, an alternative for monitoring and maintenance of the existing caps should be 
Included in the feasibility study evaluatiotL Moreover, it is clear that, based on the constituent 
concentrations in soil and groundwater in the source-area, monitoring and maintenance to ensure 
the protectiveness and integrity of the existing c ^ and pavement at the site is the most 
qjpropriate long-term remedy for the source-area soils. Therefore, EPA is requested to 
reconsider the need to evaluate cap enhancements for the source-area soils. As presented in the 
June 8 and July 18, 2007 letters submitted on Emhart's behalf, the caps constructed over the 
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source-area soils are protective of human health and the environment, and upgrades to the 
existing caps and parking lots or conversion of the existing caps to RCRA caps is unwarranted. 


Sincerely, 


LOUREIRO ENGINEERING ASSOCIATES, INC 


David N. Scotti, P.G. 
Project Manager 


Copy to: Eve Vaudo (EPA) 
Deirdre Dahlen (Battelle) 
Louis Maccarone (RIDEM) 
Jerry Muys, Esq, 
Jeffrey Karp, Esq. 
Laura Ford Brust, Esq, 
Russell Keenan (AMEC) 
Patrick Gwmn (AMEC) 







îB. «.^ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
^ • REGION I 


I 1 CONGRESS STREET, BOSTON, MA 02114 


September 14, 2007 


David Scotti 
LEA, Inc. 
100 Northwest Drive 
Plainville, CT 06062 


Re: Centredale Manor Restoration Project Superfund Site 
North Providence, Rhode Island 


Dear Dave: 


I am writing in response to a letter dated August 15,2007 fix)m AMEC as well as some issues 
raised in your letter dated September 11,2007, conceming the remedial alternatives that the U.S. 
Environmental Protection Agency is considering for the area near MW-05 at the Centredale Manor 
Restoration Project Superfimd Site. As far as remedial alternatives for the source area soils which you 
again raised in your recent correspondence, as EPA explained in the August 14,2007 letter, we are 
evaluating and comparing a number of alternatives for each media as required by the National 
Contingency Plan (NCP), 40 C.F.R. Part 300. EPA is taking issues you raised into consideration as the 
number and the nature of alternatives to be evaluated are being finalized in the Feasibility Study. We 
are discussing with Battelle the addition of a separate alternative comprised of monitoring and 
maintenance of the existing caps. 


With regard to an area around MW-05S, EPA believes that the data indicates that groundwater 
is contaminated with 2,3,7,8-tetrachlorodibenzo-/>-dioxin (2,3,7,8-TCDD) and volatile organic 
compounds (VOCs), the contaminated groundwater discharges to the Woonasquatucket River, and is a 
likely ongoing source or migration pathway for 2,3,7,8-TCDD from the site to the river. The 
characteriz^on of that specific area is the basis for EPA to develop a set of remedial alternatives to 
address that contamination, which is separate from the basis for the source-area soils alternatives. The 
objective of the Semi-Permeable Membrane Device (SPMD) study at this location was to gain a better 
understanding of such migration. The objective was met in so far as the data from analysis of samples 
collected from groundwater, sediment, and sediment SPMD deployments indicate the presence of a 
site-derived contaminant plume containing 2,3,7,8-TCDD discharging to the Woonasquatucket River. 
The SPMD study evaluation, when issued as part of the FS report, will discuss uncertainties and 
assumptions associated with this study, including several mechanisms 
(http://www.epa.gov/ada/dovraload/issue/facili.pdf), which individually or in combination, could be 
associated with the observed groundwater data. The references provided to AMEC on the subject of 
hydrophobic organic chemical transport are only a part of all literature on this subject. 


11 



http://www.epa.gov/ada/dovraload/issue/facili.pdf





EPA welcomes your additional thoughts and suggestions in connection with our evaluation of 
remedial alternatives for the Site. We look forward to working with you and the other PRPs to address 
the contamination at the Site. 


Sincerely, 


Anna Krasko 


cc: Eve Stolov Vaudo 
Louis Maccarone, RIDEM-
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October 15, 2007 
Ms. Anna Krasko, Project Manager 
United States Environmental Protection Agency 
Region 1 
One Congress Street 
Boston, Massachusetts 02114 


RE: Centredale Manor Site: Alleged Facilitated Transport of Dioxin from MW-05S to 
the Woonasquatucket River 


Dear Ms. Krasko: 


We are writing on behalf of Emhart Industries, Inc. in furtherance of our prior correspondence 
disputing EPA's assertion that groundwater at the above-referenced Site is an ongoing source or 
a migration pathway of dioxin to the Woonasquatucket River. In your September 14, 2007 letter 
to David Scotti of Loureiro Engineering Associates, Inc. (LEA), you state that EPA believes that 
the data indicate the area around monitoring well MW-05S is likely acting as an ongoing source 
of 2,3,7,8-TCDD and volatile organic compounds (VOCs) discharging to the Woonasquatucket 
River. In our previous letters dated June 8, 2007 and August 15, 2007 on the matter of 
monitoring well MW-05S, we have provided the reasons why we do not believe the data are '̂•"' *' 
indicative of a dissolved 2,3,7,8-TCDD groundwater plume discharging to the Woonasquatucket 
River. In the September 14, 2007 letter, you provided a hyperlink 
(http://www.epa.gov/ada.download/issue/facili.pdf) in the context of explaining that there are 
several mechanisms at work which, individually or in combination, could be associated with the 
observed groundwater data. 


The hyperlinked document, Superfund Ground Water Issue (Huling, 1989)', discusses the 
potential for enhanced solubility of hydrophobic organic compounds (HOC) as the result of 
cosolvency with otiier organic solvents present, and/or colloidal transport. Our August 15, 2007 
letter provided a detailed review and analysis of the literature pertaining to the alleged 
cosolvency effect. It is important to note that the Huling (1989) document was published in 
August 1989; therefore, the author of that document did not have the benefit of the literature 
published after that date. This timing point is particularly important because the peer-reviewed 
literature that is most pertinent to conditions observed at monitoring well MW-05S was not 
published until 1990 and later. All of the literature cited for the effect of cosolvency in the 
Huling (1989) document evaluated the effect of high concentrations (percent levels) of 
completely miscible solvents (e.g., acetone, methanol, etc.) on the solubility of HOC. As 
discussed in our August 15, 2007 letter, these conditions do not exist at monitoring well MW-
05S. 


Huling, 1989. Superfund Ground Water Issue - Facilitated Transport U.S. Environmental Protection Agency, 
Office of Research and Development, Office of Solid Waste and Emergency Response. EPA/540/4-89/003. August. 
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The literature published subsequent to Huling (1989) evaluated the effect of chlorinated solvents 
on HOC solubility. The studies discussed found that for partially miscible solvents, such as 
trichloroethylene (TCE) and tetrachloroethylene (PCE), to have an appreciable effect on 
cosolvency or reduced sorption, the concentration in the dissolved aqueous phase must exceed 
10,000 milligrams per liter (mg/l). Given the absence of a high concentration (p)ercent range) of a 
completely miscible solvent and the aqueous solubilities of TCE and PCE, the dissolved aqueous 
phase concentrations of PCE or TCE in groundwater at monitoring well MW-05S could not 
approach the 10,000 mg/l threshold cited in literature for cosolvency effects by immiscible 
solvents to occur (Pinal et al, 1990^ and Rao et al, 1990^). As a result, a cosolvency effect is not 
occurring at monitoring well MW-05S. 


Further support for the conclusion that a cosolvency effect is not occurring at monitoring well 
MW-05S is evidenced by the semi-permeable membrane device (SPMD) data from monitoring 
well MW-05S. Based on Battelle's estimates, these data demonstrate that only approximately 
2% of the dioxin present in the unfiltered water sample is in the dissolved formed. If chemical 
cosolvency were occurring at monitoring well MW-05S, a much higher percentage of the dioxin 
would be expected in the dissolved form. Clearly, however, this is not the case. 


The other mechanism for enhanced solubility discussed in Huling (1989) is a colloidal process 
whereby HOC preferentially sorbs to colloids that are small enough to travel with groundwater 
through the soil pores. The data collected by EPA and its consultants cannot be used to confirm 
EPA's inference that dioxin is being mobilized toward the river via colloidally facilitated 
transport. For example, other than the SPMD deployment in the groundwater at monitoring well 
MW-05S, EPA has not attempted to quantify the proportion of dioxin sorbed to colloidal 
material. EPA's data derived from the SPMDs buried in the contaminated river bank sediment 
are in no way indicative of colloidal transport because SPMDs do not account for colloidally-
bound chemicals. As the USGS states:"* 


"Nonporous polymeric films such as low-density polyethylene (membrane of choice for 
SPMDs) contain transient cavities with maximum diameters of about 10 A. These 
cavities are far too small to accommodate colloids or macromolecular dissolved organic 
carbon (DOC) such as humic acids. 


Also, comparisons of chemical concentrations determined by using traditional analytical 
methods for ultra-filtered river water (colloids and DOC > 50 A diameter were removed) 


^ R. Pinal, P.S.C Rao, L.S. Lee, P.V. Cline, and S.H. Yalkowsky. Environ. Sci. Technol. 1990, 24, 639-647. 


^ P.S.C Rao, L.S. Lee, and R. Pinal. Environ. Sci. Technol. 1990,24, 647-654. 


'*http://wwwaux.cerc.cr.usgs.gov/SPMD/SPMD_questions.htni#7.%20Do%20SPMDs%20sample%20only%20disso 
lved%20or%20vapor%20phase%20chemicals? 
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and those estimated from SPMDs exposed to river water appear to confirm that SPMDs 
sample only dissolved residues, which are readily bioavailable." 


Based on the USGS statements, the data from the SPMDs buried in the contaminated sediment 
cannot be used to assess whether colloids are transporting dioxin via groundwater because the 
SPMDs exclude colloids and, by extension, the chemicals that may be sorbed on the colloid. 


Moreover, if EPA is theorizing that dioxin is being transported by colloids in groundwater, then 
the methods used by Battelle to estimate corresponding pore water concentrations of dioxins are 
not appropriate or valid. This is because the theory conceming the sampling of water by SPMDs 
includes only dissolved chemicals and does not include chemicals transported via colloids. As a 
result, the equations used by Battelle, their other shortcomings notwithstanding, are not 
appropriate to estimate pore water concentrations of dioxins sorbed to colloidal material. 


To date, EPA's discussions regarding the theory that dioxin is being transported from morutoring 
well MW-05S to the Woonasquatucket River involve a notion that facilitated transport of dioxin 
is occurring due to cosolvency, colloidal transport, or some combination thereof. However, the 
most relevant peer-reviewed literature on the matter of cosolvency as it relates to monitoring 
well MW-05S, Pinal et al. (1990) and Rao et al. (1990), clearly demonstrates that the TCE and 
PCE present in groundwater at monitoring well MW-05S is not affecting the solubility of dioxin. 
This conclusion is substantiated by the results of the concurrent SPMD and unfiltered 
groundwater sampling at monitoring well MW-05S which, according to Battelle's calculations, 
demonstrates that approximately 2% of the dioxin in the unfiltered groundwater is actually 
dissolved in the water. The remaining 98% of the dioxin is particle-bound. Thus, if enhanced 
solubility due to cosolvency were occurring, the SPMD and unfiltered groundwater sampling 
results should be in relatively good agreement, yet they are not. 


As for the notion that facilitated transport of dioxin is occurring due to colloidal transport, the 
data collected to date cannot possibly be used to confirm this theory. The data from morutoring 
well MW-05S (SPMD and unfiltered groundwater) suggest that a majority of the dioxin in water 
is sorbed to suspended particles. This outcome is not unexpected. As discussed above, SPMDs 
simply do not sample chemicals that are sorbed to suspended particles or colloids. Hence the 
difference in the unfiltered groundwater and SPMD samples' results from monitoring well MW-
05 S. Therefore, the SPMDs buried in the contaminated sediment did not sample chemicals that 
are sorbed to suspended particles or colloids in pore water. 


The foregoing discussion raises the following question: If dioxin is not being transported as a 
result of chemical cosolvency and the SPMDs do not sample colloidally-bound chemicals, why 
are there relatively high levels of dioxin present in the SPMDs buried in the contaminated 
sediment? The likely answer is that the SPMDs were not adequately cleaned; therefore, 
contaminated sediment residue remained on the SPMD during the sample extraction phase. This 
answer is sensible because of the intimate contact of the sediment with the sediment-deployed 
SPMDs. Also, no studies ever have been conducted to assess the efficacy of the method 
employed by Battelle to clean the SPMDs of sediment residue. Thus, it is possible, and likely 
probable, that the Kimwipe cleaning was not effective in removing all sediment residue from the 
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surface of the SPMD. In addition, this answer is the only one that does not defy the available 
data, nor does it contradict all peer-reviewed scientific literature on cosolvency and SPMD 
sampling characteristics. In contrast, EPA's present position contradicts this literature. 


To use the existing data in support of EPA's current theory, one must make the unreasonable and 
far-reaching assumptions that (1) the dioxin (which based on Battelle's data and calculations is 
overwhelmingly bound to suspended particles) in monitoring well MW-05S desorbs and 
becomes dissolved during the transport from monitoring well MW-05S to the Woonasquatucket 
River; and (2) by the time the dioxin reaches the SPMDs buried in the sediment, it is dissolved 
and available for SPMD uptake. This hypothesis is untenable, and there are no data to 
corroborate it. In fact, all the data and the scientific literature point to the conclusion that dioxin 
is not being transported from monitoring well MW-05S to the Woonasquatucket River. 
Accordingly, Emhart again requests that EPA reconsider its conceptual site model for the 
groundwater to surface water pathway, and its interpretation of the SPMD results. 


Sincerely, 


fCcM^ [(W -̂eLc.'N ,̂ t ^ ^ i 
L 


Russell E. Keenan, Ph.D. Patrick O. Gwinn 
Vice President Senior Environmental Scientist 
Technical Director, Risk Assessment 


cc: Ms. Deidre Dahlen, Battelle 
Eve Vaudo, Esq., U.S. EPA 
Comell Rosiu, U.S. EPA 
Louis Maccarone, RIDEM 
Jerome C. Muys, Jr., Esq. 
Jeffrey M. Karp, Esq. 
Laura Ford Brust, Esq. 
Mr. Jeffrey Loureiro (LEA) 
Mr. David Scotti (LEA) 
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Loureiro Engineering Associates, Inc. 
Standard Operating Procedure 


For 
Hollow Stem Auger Soil Borings 


Purpose and Scope 


This section discusses procedures for conducting soil borings either for exploration or for 
the installation of monitoring wells. The Loureiro Engineering Associates, Inc. (LEA) 
representative should be aware that the drillers are responsible for the operation and 
safety of the drilling rig itself, but should ensure that proper procedures are used with 
respect to sampling and cleaning of equipment. This document was prepared in 
accordance with method American Society of Testing Materials (ASTM) D 1452-80. 
Soil sampling for chemical analysis is covered under LEA SOP for Soil Sampling (SOP 
ID 10006). 


Definitions 


2.1. None 


Equipment 


3.1. Equipment supplied by LEA that is required for conducting hollow stem auger 
borings includes: 


Spatula. 


Distilled water. 


Hand towels. 


Portable VOC analyzer (such as Photovac MicroTIP® or equivalent). 


Polyethylene plastic sheeting. 


Sample collection jars. 


Clean disposable gloves. 


Field documentation. 


Indelible marker. 


Three 5-gallon buckets. 


Non-phosphate detergent, methanol (less than 10 percent solution), 10 
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percent nitric acid solution, hexane, distilled water. 


Cooler and cold packs. 


Graduated cylinder. 


Analytical balance (accurate to 0.1 gram). 


500-ml disposable beakers. 


EPA Volatile Organic Analysis (VOA) vial (40 ml). 


Field forms. 


Custody seals and sample labels. 


Field paperwork. 


Decontamination brushes. 


Personal protective equipment. 


Clipboard. 


100 foot measuring tape. 


Re-sealable plastic bags. 


Chain of custody forms. • ^ i r 


3.2. Drilling Rig 


Unless otherwise specified, all soil borings will be conducted using hollow stem 
auger equipment powered by an appropriate rig. It is the responsibility of the 
LEA representative to inform the driller prior to entering the site as to the 
probable depth of borings; probable materials, if known; and desired size of 
boring. It is the responsibility of the driller to provide the appropriate rig and 
augers in good working order considering the above factors. 


3.3. Water 


3.3.1. 


3.3.2. 


Water is occasionally required to maintain the stability of the boring. 
If water is used, the source(s), quality, and volume(s) will be recorded 
in the drilling log. 


No other drilling fluid or compressed air may be used without specific 
authorization from the project manager. 
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3.4. Central Auger Opening Plug 


In order to maintain clean, accurate samples, no hollow stem auger drilling may 
be conducted without the use of the central plug bit. The driller must be aware of 
this prior to entering the site. 


Procedure 


4.1. Utilities 


4.1.1. 


4.1.2. 


4.1.3. 


4.1.4. 


4.2. OSHA 


Notify the appropriate "one call" utility notification service (e.g.. Call 
Before You Dig in Connecticut at 1-800-922-4455) at least three 
working days prior to commencing operations on a site. The locations 
of all proposed borings must be clearly marked in the field prior to 
notification. The Project Engineer/Manager must call and confirm 
that each utility has been to the site and has marked their respective 
lines. 


On private sites, consult with the owner or other person 
knowledgeable about the site as to locations of potential private or 
abandoned utilities and locate these prior to beginning work. Upon the 
discretion of the project manager, a pipe locator can also be used to 
assist in locating utilities. 


Note that OSHA may have additional requirements for location of 
utilities. 


All efforts to locate (including names of owner or designee and time) 
underground utilities should be properly documented in the field 
logbook prior to onset of the work scheduled. 


The Foreman or Supervisor of the drilling crew shall be the Competent Person as 
required by OSHA for all of their work. However, this does not relieve the other 
LEA representatives from bringing to his or her attention conditions which may 
be unsafe or present a hazard to the drilling crew, the general public, or other 
workers on the site. The LEA representatives will be responsible for ensuring 
that LEA activities are performed in accordance with the site-specific Health & 
Safety Plan. 


4.3. Public Health 


Since drilling equipment may be used elsewhere to construct other types of wells, 
including wells for private water supplies, all equipment, including the rig, 
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augers, and tools must be thoroughly decontaminated prior to leaving the site. On 
sites with known contamination, testing may be required to confirm adequacy of 
cleaning. 


4.4. VOC Monitoring 


4.4.1. A portable volatile organic compound (VOC) analyzer shall be 
available on site and shall be used to screen all cuttings and fluids (if 
any) removed from the hole. 


4.4.2. Since, in general, it cannot be presumed that a site is clean, all cuttings 
and/or fluids that show a reading on the VOC analyzer above 
background shall be containerized or drummed, as appropriate, on the 
site. The cuttings and fluids should also be containerized when the 
presence of other contaminants is suspected. Section 4.12 provides 
additional information on management of potentially contaminated 
fluids and materials. 


4.5. Site Preparation 


4.5.1. A sufficient area shall be cordoned off to restrict access to the work 
area. This area shall be termed an "Exclusion Zone". 


4.5.2. An equipment decontamination area shall be assembled, as described 
in Section 4.8, within the exclusion zone. 


4.5.3. All personal protective equipment shall be donned. 


4.5.4. The representative of LEA will bring to the attention of the rig 
operator the requirements of sampling, health and safety, utility 
restrictions, decontamination procedures, and well construction 
specifications. 


4.6. Rig Operation 


4.6.1. Rig operation is the responsibility of the drilling crew foreman or 
supervisor. 


4.6.2. The rig should be inspected upon arrival on-site to ensure: that it is in 
good working order; that all required equipment and supplies are 
present; and that the rig is free of loose debris, oil leaks, or defective 
equipment. Only when the representative of LEA is satisfied that 
these requirements have been met will the drilling crew be allowed to 
decontaminate the rig and begin work. 
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4.6.3. The rig operator must demonstrate operation and effectiveness of the 
kill switch on the drill rig prior to initiating drilling activities. 


4.7. Decontamination 


4.7.1. Prior to conducting a boring, the LEA representative will ensure that 
all necessary equipment is clean and decontaminated, including the 
rig, all augers and bits, samplers, brushes, and any other tools or 
equipment. Decontamination procedures may vary slightly from those 
presented below, dependent upon the particular types of contaminants 
encountered. 


4.7.2. A section of 5 mil (minimum) plastic sheeting shall be cut of sufficient 
size to underlie the decontamination area to contain any discharge of 
decontamination solutions. 


4.7.3. The following solutions (as appropriate for the anticipated 
contaminants) shall be prepared and placed in 500-mI laboratory squirt 
bottles: 


• Less than 10 percent methanol solution, 


• Ten percent nitric acid solution. 


• 100 percent hexane solution. 


• Distilled deionized (DI) water. 


4.7.4. A fifth solution of phosphate-free detergent and tap water 
(approximately 2.5 gallons) shall be prepared in a five-gallon bucket. 


4.7.5. All loose debris shall be removed from the augers and spatulas into an 
empty five-gallon bucket or plastic sheeting using a stiff bristled 
brush. 


4.7.6. The order of decontamination solutions is as follows: 


• Detergent scrub. 


• DI water rinse. 


• Hexane rinse (to be used only if separate-phase petroleum product, 
other than gasoline, is present). 


• DI water rinse. 
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• 10 percent nitric acid rinse (to be used only when metals are 
suspected as potential contaminants). 


• DI water rinse. 


• Methanol rinse (less than 10 percent solution). 


• Air dry. 


4.7.7. Wrap each piece of decontaminated sampling equipment in aluminum 
foil to maintain cleanliness. 


4.7.8. An alternative to the procedure described above requires that the 
equipment be cleaned using high-pressure wash and steam cleaning. 
Alternative methods of cleaning may be more appropriate for an 
individual piece of equipment based upon knowledge of site 
contaminants, and may be used at the discretion of the LEA 
representative. Section 4.12 provides additional information on 
management of potentially contaminated fluids and materials in an 
area constructed to contain spent decontamination fluid and debris 
(plastic sheeting bermed with timber is usually sufficient). 


4.7.9. At the end of the project day, all used equipment shall be 
decontaminated. All spent decontamination solutions will be handled 
and disposed of in accordance with all applicable municipal, state and 
federal regulations. 


4.8. Sampling 


4.8.1. All shallow soil sampling, unless otherwise specified by the site-
specific work plan, shall be conducted using a split spoon (or similar) 
sampling device operating through hollow stem augers. 


4.8.2. The hollow stem augers and central auger plug shall be advanced to 
the depth of the sampling interval. 


4.8.3. After removing the central auger plug, the split spoon sampler will be 
lowered into the augers. It will then be driven 18 to 24 inches into the 
soil using a 140-pound hammer with a fall of three feet. A heavier 
hammer may be used in exceptionally dense materials provided its use 
is recorded in the boring log. The driller and the LEA representative 
will count and record the blows for each six-inch increment. 


4.8.4. The split spoon shall be opened and immediately scanned using a 
VOC analyzer and following the approach described in Section 4.9, 
Field Analysis. 
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4.8.5. The LEA representative will record on the boring log as a minimum: 
description of the material in the sampler, blow counts, depth, VOC 
analyzer reading, material gradation using the Burmister system, color, 
moisture, and density. 


4.8.6. Prior to reuse, the sampling device shall be decontaminated using the 
procedures described in Section 4.7, Decontamination. 


4.8.7. Soil samples collected for archive purposes shall be placed into soil 
jars and labeled with the sample number, date, time, and LEA 
commission number. 


4.8.8. The procedures for collection of soil samples for chemical analysis are 
described in LEA 's SOP for Soil Sampling (SOP ID 10006). 


4.9. Field Analysis 


4.9.1, The portable VOC analyzer shall be either a Photovac MicroTIP® 
equipped with a photoionization detector (PID) or a Foxboro OVA® 
equipped with a flame ionization detector (FID) or equivalent and 
calibrated in accordance with the instructions provided with each piece 
of equipment. Calibration shall be performed prior to each sampling 
event and checked after each day of sampling. 


4.9.2. The following procedure shall be used to obtain readings of the VOCs 
present in a soil sample: 


• Obtain an aliquot of soil (approximately 50 grams) from the split 
spoon, place it into a re-sealable plastic bag, and seal it. 


• Lightly agitate the sample, assuring that all soil aggregates are 
broken, for two minutes. 


• Carefully break the seal of the bag enough to insert the VOC 
probe. Care shall be taken so that soil particles or liquid does not 
enter the portable VOC analyzer. 


• Record the maximum reading obtained on the appropriate forms, 
as described in Section 3.5. 


4.10. Field Documentation 


4.10.1. The following general information shall be recorded in the field log 
book and/or on the appropriate field form(s): 


• Project and site identification. 


• LEA commission number. 


G:\ProJecc\OOOOIOO\Group II Field\I0008 Hollow Stem Auger I23101.doc 



file://G:/ProJecc/OOOOIOO/Group





4.10.2. 


SOP ID: 10008 
Date Initiated: 02/20/94 
Rev. No. 007: 12/31/01 
Page 8 of 10 


Field personnel. 


Name of recorder. 


Identification of borings. 


Collection method. 


Date and time of collection. 


Types of sample containers used, sample identification numbers 
and QA/QC sample identification. 


Field analysis method(s). 


Field observations on sampling event. 


Name of collector. 


Climatic conditions, including air temperature. 


Chronological events of the day. 


Status of total production. 


Record of non productive time. 


QA/QC data. 


Name of drilling firm. 


Location of boring(s) on-site in sufficient detail to relocate boring 
at a future time (include sketch). Tape off boring locations to an 
affixed permanent site feature. 


The following information shall be recorded on the boring log: 


• Project name, location, and LEA commission number. 


• Borehole number, borehole diameter, boring location, drilling 
method, contractor, groundwater observations, logger's name and 
date. 


• Depth below grade, sample number, duplicate numbers, VOC 
analyzer reading, number of blows required for a six inch 
penetration of a two inch diameter split spoon using a 140-pound 
hammer, rig behavior (i.e., drilling effort, etc.). 


• A complete sample description, including as a minimum: depth, 
material size gradation using the Burmister system, color, 
moisture, and density. Should a well be constructed in a borehole, 
a complete well schematic shall be drawn and accurately labeled. 


• Use of water, including source(s) and quantity. 
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4.10.3. The following information shall be recorded on the Daily Field Report 
QA Checklist: 


• Reviewer's name, date, and LEA commission number. 


• Review of all necessary site activities and field forms. 


• Statement of corrective actions for deficiencies. 


4.10.4. The Daily Field Report Instrument Calibration record shall include the 
following information: 


• Client's name, location, LEA commission number, and date. 


• Instrument make, model, and type. 


• Calibration readings. 


• Calibration/filtration lot numbers. 


• Field personnel and signature. 


4.11. Disposal of Potentially Contaminated Materials 


Potentially contaminated cuttings or fluids, as indicated by knowledge of the site, 
discoloration, VOC analyzer readings, or other evidence, shall be containerized 
on the site pending sampling and determination of heizardous waste status. 


4.12, Refiisal 


Refiisal is defined as failure to penetrate with a split spoon sampler more than one 
inch with 100 blows using a 140-pound hammer, 


4.13, Bedrock 


The term "bedrock" will not be used in a boring log or other description unless a 
minimum of five feet of bedrock core is recovered using an appropriate core drill, 
and in the opinion of a competent geologist, the core is representative of bedrock 
in the region, 


4.14. Boring Abandonment 


4.14.1. If the boring is not to be used for other purposes (i.e., monitoring well, 
soil vapor probe, soil vapor extraction well, etc), it shall be 
abandoned, 


4.14.2, The boring shall be filled and sealed as the augers are withdrawn with 
neat cement grout or high-density bentonite clay grout (granular 
bentonite). 
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4.14.3. Excess cuttings shall be containerized, labeled and analytical results of 
the contents reviewed and profiled before disposal. 


4.14.4. In paved areas, the upper three feet of the borehole shall be filled with 
sand, up to two inches below the existing grade, to allow for repairing 
of the pavement. 


4.14.5. Pavement shall be repaired using cold patch asphalt filler or concrete. 


Quality Assurance/Quality Control 


Review procedures outlined in Section 3 of this SOP to ensure QA/QC during hollow 
stem auger drilling and soil sampling. 


References 


6.1. None. 


END OF DOCUMENT 
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Loureiro Engineering Associates, Inc. 
Standard Operating Procedure 


for 
Installing and Developing 


Monitoring Wells and Piezometers 


Purpose and Scope 


This standard operating procedure (SOP) is designed to describe the methods and 
procedures used to Install and develop monitoring wells and piezometers in a water-table 
aquifer. Monitoring well and piezometer installation and development shall generally 
follow the guidelines presented in the "Handbook of Suggested Practices for the Design 
and Installation of Groundwater Monitoring Wells'" (United States Environmental 
Protection Agency (EPA), 1989), tiie "RCRA Ground Water Monitoring Technical 
Enforcement Guidance Document" (EPA, 1986), and any state or local guidance, or 
regulatory documents which are available. 


This SOP describes general procedures and guidelines to be followed or consulted for the 
proper methods to be used when Installing monitoring wells or piezometers in 
unconsolidated deposits and bedrock. Because each site is unique and the purpose of the 
monitoring wells may vary from installation to installation, no definitive rules can be 
estabhshed. Throughout this SOP reference to monitoring wells is also Intended to mean 
piezometers unless specifically indicated otherwise. This SOP also applies to monitoring 
wells and piezometers installed by Geoprobe* direct push technologies. 


2. Definitions 


Geoprobe Direct Push Machine: A vehicle-mounted, hydraulically-powered machuie 
that uses static force and percussion to advance small-diameter sampling tools into the 
subsurface for collecting soil, v ^ o r , or groundwater samples. Geoprobe"' machines ad 
tools are manufactured by Geoprobe Systems*, Sallna, Kansas. 


Prepacked WeU Screen (0.5 in and 1.5 in): An assembly consisting of a clotted 
polyvinyl chloride (PVC) pipe surrounded by environmental grade sand contained within 
a stainless steel wire mesh cylinder. The inner component of the prepacked screen is a 
flush-tiu-eaded, 0.5 inch Schedule 80 PVC pipe with 0.01 in slots. (Alternatively, a 1.5 
inch Schedule 80 PVC pipe can be used). Stainless steel wire mesh with a pore size of 
0.011 in makes up the outer component of tiie prepack. The space between the inner 
slotted pipe and outer wire mesh is filled with 20/40 mesh silica sand. Geoprobe® 


aVPngKOVJOOOIOOVOfoup 11 FieidMOOO? MW I23101.(ioc Ŵ  
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prepacked screens are available in sections of various lengts (3 ft or 5 ft)and a nominal 
inside diameter of 0.5 in or 1.5 in. 


3. Equipment and Decontamination 


3,1. Equipment Supplied by the Drilling Contractor: 


DrilUng rig. 
Monitoring well casing. 
Monitoring well screen. 
Bottom caps, plugs or points. 
Centering guides (if they are to be used). 
Filter pack sand. 
Bentonite, 
Cement-bentonite grout. 
Mud-scale to measure densities. 
Protective casing or road box. 
Steam-cleaning ^>paratus and supplies. 
Suitable containers (e.g.. Department of Transportation (DOT)-approved 
55-gallon drums with liners) for soil cuttings, well development water, and 
water generated from steam cleaning. 
Metal stamps for permanently marking wells. 
All necessary permits and licenses. 
If the Geoprobe* is used for well installation, Geoprobe*-speclfic 
equipment for well installation. 


3.2. Eqiupment Supplied by Loureiro Engineering Associates, Inc. (LEA) 


Field forms. 
Indelible markers. 
Lock(s) and keys. 
Well development equipment (pumps, surge block, bailers, etc.). 
Analytical Instrum^tation (Analytical instrumentation includes, but is not 
necessarily limited to turbidity meters, pH meters, specific conductivity 
meters, and thermometers.). 
Calibration supplies for all analytical instrumentation, as appropriate. 
Alconox®, or other non-phosphate laboratory grade detergent. 
5-gallon buckets. 
Decontamination brushes. 
Distilled, de-ionized water. 
Decontamination fluids (<10% methanol in water, 100% n-hexane, and 
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10% nitiic acid). 


3.3. Equipment Selection and Specifications 


The following specifications will be followed: 


Cement-Bentonite Grout: If cement-bentonite is utilized, the cement-
bentonite grout will be a mixture of 95 pounds of Type n Portland 
cement, 4 to 6 pounds of powdered sodium bentonite, and 5 gallons of 
potable water. The bentonite must be thoroughly mixed with the water 
before the cement is added. The cement bentonite grout shall have a 
density of 14 pounds/gallon. 


Filter Pack Sand: All filter pack sand will be clean, well-rounded 
siUca sand, in factory-sealed bags. The sand will conform to the most 
recent version of the American Water Works Association (AWWA) 
Standard AWWA/ANSI AlOO for water wells. In brief, the standard 
states that filter pack sand will have an average specific gravity of 2.5 
with not more than 1% of the material having a specific gravity less 
than 2.25. Thin, flat or elongated particles shall not exceed 2% of the 
material, no more than 5% of the material shall be soluble in 
hydrochloric acid, and the material shall be washed and free of shale, 
mica, clay, dirt, loam, and organic impurities. 


Bentonite: All bentonite will be pure, additive-fi-ee bentonite whether 
it is pellets, chips, or powder. 


3.4. Equipment Decontamination 


3,4.1. Eqiupment Decontamination for Monitoring Well Installation 


All well materials and drilling equipment which are used to construct a 
monitoring well or piezometer must be clean and free of any potential 
contaminants. All well construction materials not certified by LEA 
persotmel as decontaminated when delivered will be decontaminated 
by steam cleaning before being installed. Drilling equipment must also 
be decontaminated, prior to beguining work, by steam cleaning. 
Geoprobe* equipment shall be cleaned using a detergent such as 
Liquinox*. 


All decontamination activities shall be completed at a specially 
constructed decontamination pad (or a portable decontamination unit). 
The decontamination pad shall be conshiicted before any drilling 
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activity begins. The pad shall be constructed of high-density 
polyethylene (HDPE) liner material, of sufficient size and strength to 
allow the drill rig access to the pad, and bermed to contain the 
generated wastewaters. 


3.4.2, Equipment Decontamination for Sampling Equipment and Well 
Development. 


All materials and equipment used to sample soil or which enter a well 
must be clean and free of any potential contaminants. In general, the 
choice of decontamination procedures shall be based upon the site-
specific contaminants and outlined in the site-specific work plan. 


For sites at which the contaminants are unknown, but contamination is 
suspected, the decontamination procedures outlined below shall be 
followed. 


3.4.2.1. Prior to commencing any field activities, the following 
solutions (as iq)propriate for the anticipated contaminants) shall 
be prepared and placed into 500-ml laboratory squirt botUes: 
<10% methanol in water, 10% nitric acid in water, 100% 
n-hexane; distilled, de-ionized water. Other chemicals may be 
used for decontamination of site-specific contaminants if 
needed for decontammation of those contaminants. 


3.4.2.2. In the field, prepare qiproximately 2.5 gallons of a solution of 
Alconox* (or other suitable non-phosphate laboratory grade 
detergent) in tap water in a 5-gaIlon bucket. 


3.4.2.3. Prepare a piece of 5-mil polyethylene sheeting to underhe the 
decontamination area. The sheeting shall be of sufficient size 
to contain any accidental discharge of decontamination 
solutions. The plastic shall be bermed to contain spills. The 
decontamination for Geoprobe* equipment shall be performed 
in buckets or in tubs. 


3.4.2.4. The order for decontaminating equipment is as follows: 


1) Detergent scrub. 
2) De-ionized (DI) water rinse. 
3) Hexane rinse (to be used only if separate-phase 


petix)leum product, other than gasoline, is present). 
4) DI water rinse. 
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3.4.2.5. 


5) 10% nitiic acid rinse (to be used only when metals are 
suspected as potential contaminants). 


6) DI wata: rinse. 
7) Medianol rinse (<10% solution). 
8) An-dry. 


The order of decontamination may change if different 
chemicals are used. 


Disposable materials such as cord shall not be decontaminated 
and shall be disposed of after use. 


3.4,3, At the end of the project day, all spent decontamination fluids and 
materials, such as the polyethylene sheeting and personal protective 
equipment, shall be managed and/or disposed of in accordance with all 
applicable municipal, state, and federal regulations. 


Procedures 


4.1, Utilities 


4.1.1. Notify the ^propriate "one call" utility notification service (e.g. Call 
Before You Dig at 1-800-922-4455, Conti^tor ID: 10502) at least 
three working days prior to commencing operations on a site. The 
locations of all proposed borings must be clearly marked in the field 
prior to notification. The Project Engmeer/Manager must call and 
confirm that each utility has been to the site and has marked their 
respective lines. 


4.1.2. On private sites, consult with the Owner or other person 
knowledgeable about the site as to the locations of potential private or 
abandoned utiUties and locate these prior to beginning work. Upon the 
discretion of the Project Engineer/Manager, a pipe locator can also be 
used to assist in locating utiUties. 


4.1.3. Note that OSHA may have additional requirements for location of 
utiUties. 


4.1.4. All efforts to locate underground utilities (Including names of owner or 
designee and time) should be properly documented in the field logbook 
prior to onset of the woiic scheduled. 
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4.2. OSHA 


4.2.1. The Senior LEA representative shall be the Competent Person required 
by OSHA for all work. However, this does not relieve other LEA 
representatives fixjm bringing to his or her attention conditions, which 
may be unsafe or present a hazard to the drilUng crew, the general 
pubUc, or other workers on the site. 


4.3. Monitoring Well and Piezometer Installation 


The specific monitoring weU installation methodologies are dependent upon the specific 
drilling method used. In general, monitoring weUs wlU be constructed through the inside 
of the drill stem, once the borehole has been advanced to the desired depth. For 
Geoprobe* monitoring wells, the weUs will be constructed throuĝ h the inside of stainless 
steel casing. 


4.3.1. Borehole Advancement 


If the borehole has been driUed to a depth greater than that at which the weU is to 
be set, the borehole must be backfilled with boitonlte pellets, bentonite chips, or a 
bentonite-cement slurry to a depth of approximately one foot below the intended 
well depth. Approximately one foot of clean sand must be placed on top of the 
backfill to return the borehole to the proper deptii for the weU installation. 


For bedrock monitoring wells, the borehole shall be advanced to ^^proximately 
one foot into competent bedrock and the isolation casing grouted into place. The 
grout is to be allowed to cure for at least 24 hours before driUing contmues. After 
the grout has cured, the borehole is to be advanced using the appropriate 
technique (e.g., coring, air rotary, mud rotary) to the desired depth. If the borehole 
is advanced to a depth greater than that at which the well is to be set, the borehole 
shaU be backfilled as described above. 


For Geoprobe* installed wells and piezometers, the steel casuig will be drilled to 
the specified dqith of the bottom of the well using the Geoprobe* and in certain 
cases manually. 


4.3.2. Installation of Well Screen and Casing 


The appropriate lengths of well screen (with bottom cj^, or plug, or weU point) 
and casing must be joined watertight and carefully lowered inside the driU stem to 
the bottom of the borehole. If centering guides are used, they must be placed at 
Intervals around flie well casing, beginning no lower than 5 feet above tiie top of 
the screen. 
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4.3.3. Design and Installation of the Filter Pack 


After the well screen and casmg are Installed in the borehole, the filter pack shall 
be instaUed. For monitoring wells in unconsoUdated materials, the selection of 
the appropriate filter pack material shall be based upon a grain-size analysis of a 
sample collected fi?om the intended screen interval. The selection of the 
appropriate filter pack material shall be based upon the methodologies presented 
in the "Handbook of Suggested Practices for the Design and Installation of 
Groundwater Monitoring Wells" (EPA, 1989), tiie "RCRA Ground Water 
Monitoring Technical Enforcement Guidance Document" (EPA, 1986), or any 
state or local guidance, or regulatory documents which are available. In the 
absence of grain size analyses, the filter pack material shall be selected based 
upon an experienced geologist's best judgment as to the s îpropriate material. 


For bedrock monitoring wells, the weU screen and filter pack are emplaced 
primarily to stabilize the borehole and are therefore not sized in the same manner 
as for a monitoring well in unconsoUdated sediments. For typical bedrock 
monitoring wells, 10-slot well screen is appropriate. The selection of the 
^ipropriate filter pack material shall be based upon the slot size selected for the 
well screen. 


A filter pack of clean siUca sand wiU be placed around the well screen. Place the 
filter pack mto the borehole at a uniform rate in a manner that will allow even 
placement of the sand. The drill stem shall be raised slowly while the sand is 
being placed to avoid caving of the borehole walls; the drill stem shall never be 
raised above the top of the filter pack during InstaUation. Using a stainless steel 
weight on the end of a fiberglass t^>e, continuously sound the top of the filter 
pack as it is being installed. The filter pack shall extend from a depth of 
approximately one foot below the screened interval to a minimum height of one to 
two feet above the top of the well screen. However, this length may be adjusted if 
it would create the potential for cross-contamination or in the case of shallow 
water tables. 


A finer-grained sand cap shall be Installed for a minimum of one foot above the 
filter pack. This height may also be adjusted in the case of shallow water tables. 


4.3,4. Installation of Impermeable Seal 


An impermeable seal at least two feet thick must be placed on top of tiie fine sand 
cwp. The seal may be composed of either bentonite pellets or a bentonite slurry. 
The pellets must be placed into the borehole in a slow and continuous manner that 
prevents bridging. This is especlaUy important in deeper monitoring wells where 
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the pellets may have to be emplaced through a considerable depth of standing 
water in the borehole. 


The bentonite slurry shall be prepared by mixmg approximately 15 pounds of 
bentonite powder with 7 gallons of water for each one cubic foot of slurry needed. 
The slurry shall be emplaced in the borehole via a fremie pipe. The tremie pipe 
must be plugged on the bottom and have openings along the sides of the bottom 
one foot of pipe. This will aUow the slurry to be emplaced into the borehole 
without dlstiubing the fine sand cap. This procedure is especially important for 
the relatively deeper wells. 


Verify the position of the top of the bentonite seal using a weighted tape measure. 
If all or a portion of the bentonite seal must be emplaced above the water table, 
hydrate the bentonite with clean water. Allow 30 minutes after adding the water 
for the bentonite to hydrate. 


The thickness of the bentonite seal may be adjusted for wells completed in 
aquifers with shallow water tables. 


4.3.5. histallation of Grout Backfill 


Place an annular seal of cement-bentonite grout above the bentonite seal. Install 
the cement-bentonite grout continuously fiiom the bottom of the aimular space to 
the ground surface through a tremie pipe. The tremie pipe must be plugged on the 
bottom and have openings along the sides of the bottom one-foot lengtii of pipe. 
This will allow the grout to be emplaced into the borehole without disturbing the 
bentoiute seal. Alternatively, a bentonite slurry can be used. 


4.3.6. Surface Completion 


All monitoring wells will be finished at the surface with a concrete pad (Figure 1). 
The concrete pad shall typically be two-feet square and at least four inches thick. 
The concrete shall fill the borehole to a depth below the frost line. The pad shall 
be constructed in one continuous pour of concrete. Note that some of the cement-
bentonite grout used for the annular seal may have to be removed to install the 
concrete pad. A survey pin may be installed in the concrete pad before it dries, if 
necessary. 


For monitoring wells that will be completed above-grade, a locking steel 
protective casing shall be Installed in the concrete. The protective casing shall 
extend at least three feet into the ground and two feet above ground. For 
monitoring wells that will be completed flush, a steel roadbox, suitable for traffic 
loads, with a gasketed cover and drain shall be installed. 


^^W" 
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Each well will be properly labeled on the exterior of the locking cap or protective 
steel casing with a metal stamp indicating the permanent well Identifier. 


4.3.7. Well Protection BoUards 


Guard posts may be installed in high-traffic areas for additional protection. One 
to four guard posts would be Installed around the protective casing, within the 
edges of the concrete pad. If used, guard posts wiU consist of concrete-filled steel 
tubes, at least 3 inches in diameter, painted with multiple coats of epoxy-based 
paint to prevent rust. The guard posts would extend at least two feet below 
ground and approximately three feet above ground. 


4.3.8. Geoprobe* Prepacked Screen Monitoring Well Installation 


The installation of prepacked screen monitoring wells in general follows the 
following four steps (Figure 2): 


4.3.8.1. Anchoring the Well Assembly at Depth 


In the first stq>, an expendable anchor point is driven to the desired depth 
on the end of a 2.125 outside diameter probe rod string. A prepacked 
screen assembly is inserted into the inside diameter of the rod string v/ith 
5-ft sections of PVC riser. The screens and riser pipe are attached to the 
anchor point via a snap-lock connector. If the monitoring well is to have a 
flush-mount finish, it is suggested to prepare a large enough hole to accqit 
a standard weU protector before driving the probe rods. 


4.3.8.2. Providing a Sand Pack and Grout Barrier 


The natural formation will sometimes coU^se around the well screens as 
the probe rod string is withdrawn. This is fivquentiy encountered in sandy 
formations below the water table. This provides an effective barrier 
between the screens and grout material used to seal the weU annulus. If 
the formation does not collapse, a sand barrier must be placed firom the 
surface while retracting the well casing. This procedure needs to be 
followed careftilly to prevent the grout from reaching the well screens, 
potentially giving rise to non-representative samples. 


Using a flat tape measure or water level sounder, determine the depth fiom 
the top of the PVC riser to the bottom of the annulus between the riser and 
probe rods. If unstable conditions have resulted in formation coll^se 
(measured depth of 2 to 3 ft), then proceed to 4.3.8.3. if the borehole has 
not coUapsed, then retract the casing to 1 ft above the screen while adding 
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sand. Take measurements with a weighted t^e . Continue until 2 ft of 
sandpack have been estabUshed above the well screen. 


4.3.8.3. Installing a Bentonite Seal above the Screen 


Proceed as in section 4.3.4, above. Bring the bentonite seal to within 2 ft 
fix)m ground surface to allow well completion 


4.3.8.4. Installing WeU Protection. 


Proceed as in Section 4.3.6. above. 


5. Well Development 


Morutoring well development may be accompUshed by surguig and bailing (or pumping), 
or over pumping. Other methods, such as air jetting, backwashtng, or air-Uft puii:q>ing, 
shall be avoided because these methods Introduce fluids into the formation and may have 
unexpected Influences on groundwater quaUty, if only for a short period of time. 


Immediately iq>on opening the well, the air in the wellhead will be sampled for VOCs 
using a portable VOC analyzer, such as a Photovac MicroTIP®, The well cap shall be 
opened slightly and the sampling port of the VOC analyzer shall be inserted into the weU. 
The maximum reading shall be recorded on the appropriate field pq)erwork. The 
instrument shall be zeroed with ambient air prior to the measurement, and the initial and 
final readings shall be recorded for each well. 


Measures shall be taken during weU sampling to prevent surface soils fix)m coming m 
contact with the purging equipment and Unes. Typically, a polyethylene sheet is placed 
on the ground providing adequate coverage for the equipment being used. 


In addition, the procedures described in LEA SOP ID 10004 in the sections for Field 
Analysis, Well Evacuation, and Sample Withdrawal shall be followed. 


5.1. Surging and Bailing 


In surging and bailing, a well is developed by alternately surging a short section of 
the screen with a tight-fitting surge block. Begm by lowering the surge block to 
the top of the screened interval and swab the well with a pumping action wifli a 
typical stroke of 2 to 3 feet. (Begin surging at the top of the weU intake to avoid 
having loosened material fi^om "sand-locking" the surge block.) Do not surge the 
weU too violently to avoid damaging the well screen or the filter pack. Remove 
the surge block at regular intervals and bail (or pump) the fine material from the 
well. Proceed with surging throughout the length of tiie weU screen, being carefiil 
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to avoid hitting the bottom of the well. Check the quaUty of the bailed water at 
regular Intervals, as described in Section 5.3. 


In cases where a considerable volume of sediment may initially be drawn into the 
well, begin surging the weU gently in the casing above the well screen. Proceed 
with surging and bailing to the bottom of the screened interval. 


5.2. Overpumping 


In overpumping, a well is developed by operating a pump in the well at a capacity 
which greatly exceeds the formation's ability to supply water. The flow velocity 
into the well during overpumping usually greatly exceeds the flow velocity 
induced during normal sampling. This Increased velocity causes movement of 
particles fiom the formation into the well. 


Begin developing the well by installing a suitable pump at the bottom of the weU. 
Alternatively, a surface-mounted pump with a suction hose may be used if the 
drawdown inside the well wiU not exceed the pump's available Uft. The discharge 
fix>m the pump shall be directed to ^proved containers. The pump (or intake 
hose) must be equipped with a backflow-prevention valve to prevent Introducing 
aerated water into the aquifer. 


Start the pump and discharge water at the highest practical rate. If the well runs 
dry, stop the pump and allow the weU to recharge. Check the quaUty of the 
discharged water at regular intervals as described in Section 4.3. 


5.3. Completing Well Development 


During balling or pumping, measure and record water quality parameters to gauge 
the degree and effectiveness of development. Typically, pH, temperature, specific 
conductivity, and turbidity shaU be checked at periodic intervals (but at least every 
three well-volumes) until the purge water begins to appcdx clear. Then 
measurements shall be made after each weU volume until the parameters stabiUze. 
The water quaUty parameters may be considered stable when: 


• pH, temperature, and specific conductivity of consecutive measurements 
have relative percent differences (RPD), as defined below, of less than 
10%; and, 


• The turbidity is 5 NTU or less (appUcable only in aquifers with low 
percentages of fines. This may not be achievable in all situations, but the 
turbidity shall be less than 50 NTU and shall stabiUze with an RPD of less 
ttian 10%), 
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However, in no case shall tiie development stop before tiie above criteria are met, 
and: 


• At least 3 well volumes have been removed; or, 
• The well has been surged and pumped for at least 30 minutes. 


The RPD between two measurements (e.g.. Ml and M2) 1§ calculated as follows: 


(Ml + M2) /2 


All weU development equipment and supplies shall be thoroughly decontaminated 
prior to and between each monitoring well. Place all development water into 
properly labeled, suitable containers; leave aU filled containers in an appropriate 
location. 


6. Documentation 


6.1, Well Development 


Well development activities will be documented on the appropriate field forms, 
and specificaUy on the "Field Data Record Groundwater" and "Well Development 
Report" forms. Information provided on those forms includes: purge method, 
amount of water per well volume, instrument readings after purging of each well 
volume. 


6.2. Monitoring Well Completion Log Forms 


During the installation of a morutoring well, complete records must be kept of 
quantities and types of all well construction materials used. 


A complete geologic log shall be kept during advancement of the borehole for the 
well. The procedures for completing geologic logs are presented in Standard 
Operating Procedure for Geologic Logging of Unconsolidated Sedimentary 
Materials (SOP ID 10015). However, the additional information pertinent to 
monitoring well installations shall be recorded on a separate form. A monitoring 
well completion form is provided in Attachment 1. In addition typical wellhead 
details - one for flush-mount well completions and one for above-grade 
completions - are provided as Figure 1. Whenever a monitoring well is installed, 
record all appropriate information concerning the quantity of materials used, the 
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type and manufacturer of the materials, the mixtures of grouts or slurries, and any 
pertinent notes regarding the mstallation of each well. 


After the project is completed, submit a copy of the attached Geologic Soil 
Boring/WeU Con:q)letion Log Request Form along with copies of all Monitoring 
Well Completion forms for final typing and entiy into the LEA database. The 
request form provides information on the types of final logs to be produced, the 
scale at which to plot the final forms, and notes common to all reports. 


Quality Assurance/Quality Control 


QuaUty assurance/quaUty control (QA/QC) procedures will be foUowed in compUance 
with the site-specific work plan. 


8. References 


8.1, EPA, RCRA Groundwater Monitoring Technical Enforcement Guidance 
Document, OS WER 9950.1, September 1986. 


8.2 EPA, Handbook of Suggested Practices for the Design and Installation of 
Groundwater MonUoring Wells, EPA/600/4-89/034,1989. 


8.3 Geoprobe, Geoprobe" 0.5-in x 1.4 in OD and 0.75 in x 1.4 in OD Prepacked 
Screen Monitoring Wells, Standard Operating Procedure, Technical Bulletiln No. 
962000, September 1996, revised; June 2002. 


END OF DOCUMENT 
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WELL COMPLETION REPORT 
Project: 
LEA Comm. No. 
Client 
LocatioB 
Drilling Coatnictor 
Drilliag Method 
SampUoc Method 
Groandwater Observation 
Depth at Hours 


Start Date 


End Date 


WeU ID 


Logged by 
DrflUog Foreman 
DriU Rig 
GPS Latitude 
GPSLoagitade 


Protoctor 
MMeriil _ 
Diameter _ 
Length _ 
Stkkup _ 
Key# _ 
Cover T>pe 


TopSed 


Top 


Bottom _ 


MUerial _ 


Graaod 


Backfill 
Top 
BottDin 
MMerial 


Secoodwy Sand 
Top — 


Bottom _ 
Size 


FiherP«;k 
Top 
Bottom 
Malsrial 


nqwfled dqilh to bottom of boring 


Commeats 


• 


I l!i 


Concrete Dimeter 


Concrete Thidaicss 


RefisRnoe 


Stkfciip _ 


Oefcription 


Casing 


Diameter 


Material 


L e i ^ 


Sticioip 


Sed 
Top 
BoOMll 


Material 


Screen 


Top 


Bottom 


Material 


Diameter 


Length 


Slot Size 


MiJoeUuMMii Matcriali (Quantity Uied/Bem) 
Ceneot 


Bentonite Chips 


Bentonite Priiels 


Bentonite Powder 


Grout Weight 


Fiher Pack Sand 


Ci|)pingSand 


WellPoint 


WeUPhig 


SIgMtiure 


loureiro Englnooflno Associates, I r e 







• 


Loureiro Engineering Associates, Inc. 


FIELD SAMPLING RECORD 


WELL DEVELOPMENT 


LEA Comm. No. 
Project 
Location 
Client 


Page 


Monitoring WeU Number Sample Number(s) 


Initial Field Data and Measnrements 
Depth of Well 
Depth to Water 
Height of Column 


Well Casing Diameter 
Protector Road Box / Stidaip 
Ground to Reference 
Qnnments 


RefoenceUsed 
PID/PID Reading 
Interfuse 


Material 


Yes/No Ifyes,Dq>di Li^to- / Heavier 


Geneial Condition 
Casmg Secure 
Collar Intaa 
Cover Locked 
Otiier (describe) 


OK Bad 


Development Information 
Pui;ge Volume Factors 


0.5"-0.01 
I"-0.041 
1.5"-0.091 
2"-0.16 
4"-0.65 
6"-1.5 


Initial 


Initial Sanq>le 
Clear 
Colored 
Cloudy 
Tuibid 
Odor 
Sheen 


Observations 


Tenq>(C) pH(SU) SpecCon. 'niibidity Otiier 


Developement Method Peristaltic Puny/Bailer/Inertial Puny/Otiier 
Field Decontamination? 
Waste Container ID 


Yes/No IfYes,witiiwhat7 


Additional Comments 


Field Personnel SUpuOure 
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PROTECTIVE STEEL CASING 
W / LOCKING COVER 
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GROUT 
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GROUT 


1.5-INCH DIAMETER 
PVC RISER 
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CAST IRON 
WELL COVER 


MATCH TO 
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ABOVE GRADE WELLHEAD 
CONSTRUCTION DETAIL - NOT TO SCALE 
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Y-BAR 
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WELL BOX-
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1.5-INCH DIAMETER 
PVC RISER 
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RFFFRFNCFS: 


EPA, "RCRA GROUNDWATER MONITORING 
TECHNICAL ENFORCEMENT GUIDANCE DOCUMENr, 
OSWER 9950.1, SEPTEMBER 1986. 


EPA, "HANDBOOK OF SUGGESTED PRACTICES FOR 
THE DESIGN AND INSTALLATION OF GROUNDWATER 
MONITORING WELLS", E P A / 6 0 0 / 4 - 8 9 / 0 3 4 . 1989. 


LEA SOP for Installing & Developing 
Monitoring Wells 8c Piezometers 


TYPICAL WELLHEAD DETAILS 
Modified Mardn 2008 


Comm.No. 


100 RGURE 1 Ml 







PADLOCK 


FLUSH-MOUNT OR ABOVE 
GROUND WELL PROTECTION CONCRETE PAD 


THICKNESS > 
4 IN.(102 mm) 


WATER-PROOF 
LOCKABLE J-PLUG 


PVC RISER, 1.5 IN. (13 mm) 
SCHEDULE 40, 5-FT. (1.5 m) 
LENGTHS 
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Loureiro Engineering Associates, Inc. 
Standard Operating Procedure 


for 
Geologic Logging of Unconsolidated Sedimentary Materials 


Purpose and Scope 


This document presents the methods and procedures used to describe unconsolidated 
sedimentary materials for geological purposes in a uniform and consistent manner. It 
includes procedures for properly recording the observations by providing guidelines for 
completing boring logs and submitting those logs for computer entry. This Standard 
Operating Procedure (SOP) refers only to geologic logging of soils and sediments 
(including artificial fill and other man-made deposits) and specifically is not intended to 
describe logging of soils or sediments for geotechnical or other engineering purposes. 
Although the SOP presents a system for describing sediments, it is not intended to be a 
definitive reference for classifying sedimentary materials, nor is it intended to replace 
experience or training. Individuals using this SOP should be trained and competent in 
field methodologies and geologic logging prior to commencing field activities. 


Definitions 


2.1. None 


Equipment 


3.1. Equipment required for the geologic logging of soil/sediment samples shall 
include the following items: 


Tape measure or scale. 
Hand lens. 
Color chart. 
Grain-size comparator. 
Field forms. 
Indelible marker(s). 
Small table. 
Field Paperwork. 
Clipboard. 


Procedures 


4.1. Sample Collection 
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Samples of soil and unconsolidated sedimentary materials will be collected in general 
accordance with the SOPs for Soil Sampling (SOP ID 10006), Hand Auger Borings (SOP 
ID 10003), Hollow Stem Auger Soil Borings (SOP ID 10008), and Geoprobe® Probing 
and Sampling (SOP ID 10011). Those SOPs include procedures for decontamination of 
equipment required for sample collection, as well as providing the methodologies for 
sample collection and documentation. 


4.2. Descriptions of Unconsolidated Sedimentary Materials 


4.2.1. General Sediment Description Guidelines 


For the purposes of geologically logging unconsolidated soils and sedimentary 
materials, a Modified Burmister method of description and classification should 
be used. The Modified Burmister Sediment Classification System (or simply, 
Burmister System) is intended as a rapid field method for identifying and 
classifying sediments. The system is based upon visual identification of the 
generalized grain-size distribution and description of the physical characteristics 
of the sample. 


A Burmister System description is comprised of three parts: a color descriptor; a 
grain-size descriptor; and modifier(s). The color descriptor indicates the overall 
color or colors of the wet sample. The descriptor consists of a color name or 
names and (if possible) the color code £i"om a standard color reference (for 
example, a Munself Color Chart). The grain-size description indicates the 
predominant grain size in the sample, as well as the relative percentages of other 
grain sizes present. 


Modifiers are used to further describe the geologic character of the sample. 
Modifiers may include descriptions of moisture content, sorting, sphericity, 
angularity, sedimentary structures or other pertinent information. 


4.2.2. Color Description 


The color of the wet sediment should be determined with reference to 
a standard color comparator (for example, a Munself Color Chart) for 
rocks or sediment. The included color descriptor should contain both 
the color name and, when a color comparator is used, the appropriate 
hue-chroma value code, for example "Reddish brown (5YR 4/4)". The 
color of a sample should always be gauged when the sample is wet, or 
it should be noted otherwise. 


4.2.3. Predominant Grain-Size Description 
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The first step in describing a sediment sample is visually estimating 
the size range and percentage of the various grain sizes in the sample. 
Reference should be made to standard geologic comparators for 
assessment of the grain size(s). 


The primary grain-size descriptor indicates the predominant grain size, 
as judged visually, of the seimple. The descriptor is always capitalized 
and underlined. Possible descriptors include: CLAY, SILT, SAND, 
and GRAVEL (GRANULES, PEBBLES, COBBLES, and 
BOULDERS). These correspond to the standard Wentworth size-
cleissification scheme used for describing sediments for geologic 
purposes. Size classifications for CLAY through GRAVEL are 
presented in Table 1. The descriptor should also include an indication 
of the relative size range of the sample within the predominant grain 
size (for example, "fine-to-medium sand", "coarse sand", etc.). 
Although Table 1 includes divisions of the silt category, this is 
applicable only to sediment samples analyzed by pipette or hydrometer 
and cannot be distinguished in the field. 


The presence of other grain sizes, in addition to the predominant 
material is also included in the grain-size descriptor. Appropriate 
grain sizes are the same as for the predominant grain size of the 
material (clay, silt, etc.), however only the initial letter of the word is 
capitalized. The description should also include an indication of the 
relative amount of the minor components. Appropriate indicators for 
the relative percentages present are provided in Table 2. 


It is generally not considered possible to visually distinguish between 
clay and silt. Estimation of the silt/clay content of a sample should be 
based upon the plastic properties of the sample. The plastic properties 
of the sample may be estimated by taking an approximately I cubic 
centimeter ball of the sediment and attempting to roll a thread of the 
material between the palms of the hand. The minimum size of the 
thread which may be rolled may be compared to the values presented 
in Table 3 and the plasticity estimated. A comparison of the minimum 
thread diameter which may be formed with the information presented 
in Table 3 provides an approximate silt'clay content estimate for sand-
silt-clay sediments and composite clay sediments. 


4.2.4. Modifiers 


Various modifiers may be added to the basic sediment description to 
further describe the geologic character of the sample. 
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For sand or coarser-sized material, the relative degree of sorting, the 
sphericity, and angularity should also be recorded. Sorting may be 
visually estimated. Sphericity and angularity, however, should be 
made with reference to an accepted comparator. A chart illustrating 
various degrees of sphericity and angularity is attached as Figure 1. 


The mineralogy of the sample should also be recorded. Reference 
should be made to the relative percentages, grain size(s), and 
sphericity of the mineral particles (especially where it differs 
significantly from that of the predominant grain-size material). 


Other information which should be recorded for each sample includes 
an estimate of the density and cohesiveness of the sample (made from 
blow counts where applicable, or other specific instrumentation where 
appropriate), the relative moisture content of the sample, visible 
sedimentary structures, and any odors or staining noticeable during 
logging. Tables 3 and 4 present appropriate terms for describing the 
plasticity, density, and cohesiveness of sediment samples. 


Especially important is an indication that a specific portion of the 
material may represent "slufF' or material collapsed from the borehole 
walls. 


4.3. Written Sediment Descriptions 


The written sediment description may be made as either an unabbreviated or an 
abbreviated description. Both methods should relate the same information, 
however the abbreviated description is better suited for field use. 


In an unabbreviated description, all of the words of the description should be 
written out in their entirety. The descriptor should include pertinent information 
regarding the sample's size gradation, consistency, color, and relative grain size, 
as described previously. The color descriptor should precede the primary 
sediment component name, while additional details such as the plasticity, 
mineralogy, visible sedimentary structures, etc., should follow the sediment 
component name. 


An example of an unabbreviated description is: 


Red-brown (SYR 4/4), fine to coarse SAND, little fine 
Gravel, little Silt, moist, moderately well sorted, low 
sphericity. Gravel waterworn, Sand subangular, 
micaceous. 
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Since the Burmister system is intended to provide a means for describing uniform 
sediments, three "special" cases should be addressed. 


First, the Burmister system is intended only to describe the sediment. Where a 
genetic classification of the material is significant, it should be added as a 
separate statement at the end of the description. For example: 


Olive gray (5Y 4/2), coarse to fine SAND, some fine 
Gravel, little Silt, moist, poorly sorted, sub-rounded to 
angular, dense. TILL. 


A genetic classification should only be used when the origin of the material is 
very clear and not simply a field interpretation of possible depositional 
environment. 


Second, in the case where the sediment sample is heterogeneous (for example, a 
varved silt and clay), each component should be described individually, and 
reference should be made to the relative percentages of each component and to 
the interlayering. For example: 


Soft, reddish-brown (SYR 3/4), CLAY and SILT, 
alternately layered, medium to high overall plasticity. 
Layers: CLAY layers, 3/8" to 5/8" thick, comprise 6 0 % " 
of sample. SILT layers, 1/8" to 3/8" thick, comprise 
4 0 % " of sample. VARVED CLAY and SILT. 


Third, when one material grades uniformly into a distinct sediment type, the 
individual components should be described separately and the gradation noted. 
For example: 


Soft, reddish-brown (SYR 3/4), CLAY, medium overall 
plasticity, grading into soft, reddish-brown (SYR 4/4), 
SILT, trace Clay, low overall plasticity. 


In the abbreviated sediment descriptions, the sample information is presented in a 
manner analogous to that for the unabbreviated description substituting standard 
abbreviations for specific portions of the text. Abbreviations for the identifying 
terms in the Burmister system are presented in Tables 2, 3, and 4. Mineralogic 
and geologic abbreviations may be found in standard geologic and mineralogic 
texts and field manuals. Except for the use of abbreviations, the abbreviated 
description is completely analogous to the unabbreviated description. 
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For the sake of consistency in describing unconsolidated sedimentary materials, 
the description should follow the order and general definitions presented in 
Table 5. 


4.4. Recording Descriptions 


4.4.1. Geologic Boring Logs 


Attached to this SOP is a copy of LEA's standard geologic boring log form. This 
log should be completed for each boring that is completed. The heading 
information is self-explanatory. The body of the log contains space for 
information for each sampled interval in the boring. The following information 
should be recorded: 


Depth The upper and lower depths from which the 
Interval sample was collected. 
Sample No. The sample number, as obtained from LEA Data 


Management, assigned to this sample. 


Recovery The length of the recovered sample and the 
length of the sampler (in consistent units). The 
percent recovery will be calculated by the LEA 
Data Management program. 


Blows/6" The number of blow counts per 6" interval for the 
sample. Alternately, the downhole pressure or 
other pertinent information regarding the required 
drilling or sampling force. 


Sample The sample description using the guidelines and 
Description order presented in Section 3.0 and Table 5. 
PID/FID The headspace reading from a PID or FID in 


PPm̂  


The comments section of the form should be used to record general observations 
regarding drilling conditions, backfilling of the borehole, or other pertinent information 
regarding drilling the borehole. 


4.5. Computer Data Entry 


After a project is completed, copies of the Geologic Boring Log forms should be 
submitted for computer data entry. A completed copy of the Geologic Soil 
Boring/well Completion Log Request Form should be attached to the log forms. 
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Quality Assurance/Quality Control 


5.1. Soil and sediment logging will be conducted in accordance with this SOP to 
ensure quality and consistency in field activities. 


5.2. Field paperwork will be reviewed by office staff personnel and/or project 
manager to ensure completeness and accuracy in logging records. 


6. References 


6.1. None 


END OF DOCUMENT 
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TABLE 1 
Wentworth Size Classification System 


u s Standard 
Sieve Sizes 


Millimeters Microns Phi (N) Wentworth Size Classification 


Use 
Wire 


Squares 


4096 4,096,000 -20 Boulder GRAVEL 


1024 1,024,000 -10 


256 256,000 


16 16,000 


3.36 3,360 -1.75 


2.83 2,830 -1.50 


2.38 2,380 -1.25 


14 
1.41 1,410 -0.50 


16 
1.19 1,190 -0.25 


Cobble 


64 64,000 


Pebble 


4,000 


Granule 


10 
2.0 2,000 -1.00 


12 
1.68 1,680 -0.75 


Very Coarse SAND 
Sand 


18 
1.00 1,000 0.00 


20 
0.84 840 0.25 


Coarse Sand 
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25 


30 


35 


40 


45 


50 


60 


70 


80 


100 


120 


140 


170 


200 
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TABLE 1 
Wentworth Size Classification System 


0.71 710 0.50 


0.59 590 0.75 


0.50 500 1.00 


0.42 420 1.25 


0.35 350 1.50 


0.30 300 1.75 


0.25 250 2.00 


0.210 210 2.25 


0.177 177 2.50 


0.149 149 2.75 


0.125 125 3.00 


0.105 105 3.25 


0.088 88 3.50 


0.074 74 3.75 


US Standard Millimeters Microns Phi (N) Wentworth Size Classification 
Sieve Sizes 


Medium Sand 


Fine Sand 


Very Fine Sand 
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TABLE 1 
Wentworth Size Classification System 


US Standard 
Sieve Sizes 


Millimeters Microns Phi (N) Wentworth Size Classification 


230 
0.0625 62.5 4.00 


270 
0.053 53 4.25 


Coarse Silt MUD 


325 
0.044 44 4.50 


Analyzed 
by 


Pipette 
or 


Hydrometer 


0.037 37 4.75 


0.031 31 5.0 


0.0020 2.0 9.0 


0.00098 0.98 10.0 


0.00049 0.49 11.0 


0.00024 0.24 12.0 


0.00012 0.12 13.0 


Medium Silt 


0.0156 15.6 6.0 


Fine Silt '>.m 


0.0078 7.8 7.0 


Very Fine Silt 


0.0039 3.9 8.0 


Clay 
(Note: Some 
use 2: (or 9N) 


as the clay 
boundary.) 
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TABLE 1 
Wentworth Size Classification System 


US Standard Millimeters Microns Phi (N) Wentworth Size Classification 
Sieve Sizes 


0.00006 0.06 14.0 
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Table 2 
Modified Burmister System Descriptors 


Fractions Proportion Descriptors 


(+) 


(-) 
Major Fraction 


Minor Fraction 


e.g., a medium to coarse SAND which is 
predominantly medium grained would be written 
as: 
m(+) - c SAND 


Quantity 


35% - 50% 


20% - 35% 


10%-20% 


1%- 10% 


Descriptor 


and 


little 


trace 


Modifiers: 
(+) Upper a of the range 
(-) Lower a of the range 


Abbreviation 


Material 


Clayey SILT 


SILT & CLAY 


CLAY & SILT 


Silty CLAY 


CLAY 


Symbol 


CyM 


M&C 


C&M 


MyC 


C 


Table 3 
Plasticity of Sediment Samples 


Feel 


Rough 


Rough 


Smooth, dull 


"Shiny" 


Waxy, very shiny 


Ease of 
Rolling Thread 


Difficult 


Less Difficult 


Readily 


Easy 


Easy 


Minimum 
Thread 


Diameter 


1/4" 


1/8" 


1/16" 


1/32" 


1/64" 


Plasticity 
Index 


l t o 5 


StolO 


10 to 20 


20 to 40 


40 + 


Plasticity 


Slight (SI) 


Low (L) 


Medium (M) 


High(H) 


Very High (VH) 


Table 4 
Density and Cohesiveness of Sediment Samples 


Density of Cohesionless Soils 


Blow Counts 


0to4 


5 to 9 


10 to 29 


30 to 49 


50 to 79 


80 or more 


Relative Density 


Very Loose 


Loose 


Medium Dense 


Dense 


Very Dense 


Extremely Dense 


Consistency of Cohesive Soils 1 


Blow Counts 


0 to2 


2to4 


4 to 8 


8 to l5 


15 to 30 


30 or more 


Consistency 


Very Soft 


Soft 


Medium 


Stiff 


Very Stiff 


Hard 
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Table 5 
Description of Sediment Properties 


Sediment 
Parameter 


Properties 


Color The color of the sample should be described for the wet sediments. If possible the color 
should be referenced to a standard color chart such as a Munsell? Color Chart. 


Primary Grain Primary grain size refers to the size of the predominant sedimentary size class within the 
Size material (as judged visually). The grain size divisions should conform to the standard 


Wentworth Scale divisions, as shown in Table 1. 


Secondary Secondary grain size(s) refer to material which, as a grain-size group, comprises less than 
Grain Size(s) the majority of the sediment. Aside from stating the size classification, the relative 


percentage of the material must be stated. The grain size divisions should conform to the 
standard Wentworth Scale divisions as shown in Table 1. To describe the approximate 
percentage of the secondary grain size(s) present, qualifiers shown in Table 2 should be 
used. 


Moisture The moisture content of the sample should be described as dry, slightly moist, moist, or wet. 
Content Gradation from one state to another should be recorded as, for example, moist to wet, or 


moisty wet. 


Sorting The relative degree of sorting of the sediment should be indicated as poor, moderate, good, 
or very good. The degree of sorting is a function of the number of grain size classes present 
in the sample; the greater the number of classes present the poorer the sorting. In addition, 
for samples composed only of sand, the relative degree of sorting is a function of the 
number of sand-size subclasses present. 


Sphericity Sphericity is a measure of how well the individual grains, on average, approximate a sphere. 
The average sphericity of the sand and larger size fractions should be described as low, 
moderate or high. A chart illustrating various degrees of sphericity is presented in Figure I. 


Angularity 


Sedimentary 
Structures 


Angularity, or roundness, refers to the sharpness of the edges and comers of a grain (or the 
majority of the grains). Five degrees of angularity are shown in Figure 1: Angular (sharp 
edges and comers, little evidence of wear); Subangular (edges and comers rounded, faces 
untouched by wear); Subrounded (edges and comers roimded to smooth curves, original 
faces show some areas of wear); Rounded (edges and comers rounded to broad curves, 
original faces wom away); and. Well Rounded (no original edges, faces, or curves, no flat 
surfaces remain on grains). 


Sedimentary structures are such things as varved layers, distinct bedding, or stratification. 


Density The density of cohesion of a sample (for the purposes of this application) refer to the 
-or- sample's resistance to penetration by a sampling device. Density is used in reference to 


Cohesiveness sediments primarily silt-size and coarser while cohesiveness is used in reference to primarily 
clay-sized sediments. Density or cohesiveness can be assessed from the number of blows 
from "standard" split-spoon sampling (i.e., 140# hammer, 30" fall, 2" X 2" (O.D., 1 3/8" 
I.D.)) split-spoon samplers according to the scale in Table 3. 
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Loureiro Engineering Associates, Inc. 
Standard Operating Procedure 


for 
Quality Assurance/Quality Control Measures 


for 
Field Activities 


Statement of Purpose 


This document describes procedures to be followed for proper Quality Assurance Quality 
Control (QA/QC) practices which shall incorporate all activities associated with sampling 
tool and instrument preparation, field measurements and sampling, proper documentation 
of field and post-field activities, QC sample preparation, chain-of-custody protocol and 
laboratory analytical procedures. The use of specific QA/QC measures is project-specific 
as defined in the project work plan. This standard operating procedure (SOP) was 
adopted in accordance with the Enviroimiental Protection Agency (EPA) document Test 
Methods for Evaluating Solid Waste, Physical/Chemical Methods (SW-846). 


2. Definitions 


2.1. Trip Blank: An aliquot of organic-free water or equivalent neutral reference 
material carried into the field but not exposed. 


2.2. Equipment Blank: An aliquot of analyte-fi-ee deionized water processed through 
all sample collection equipment. 


2.3. Replicate Samples: Samples that have been divided into two or more portions in 
the field. 


2.4. Collocated Samples: Independent samples collected under identical circumstances 
in a way that they are equally representative of the parameter of interest. 


2.5. Performance Evaluation (PE) Sample: A sample that mimics actual samples in all 
possible aspects, except that its composition is known to the auditor and unknown 
to the analyst. 


Equipment 


None 
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Procedure 


4.1. General 


4.1.1. 


4.1.2. 


4.1.3. 
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All QA/QC sample preparation procedures shall be properly 
documented including: 


Name of person(s) or laboratory involved in sample preparation. 


Reagents used. 


Sample number. 


Analyses required. 


Concentration calculations. 


Accuracy of measurements. 


Number, type, size of containers used. 


Preservation method. 


Date and time of sample preparation. 


All information shall be included in the field logbook and/or 
appropriate field forms, but not necessarily in the chain-of-custody 
record except as needed for proper sample identification and analysis. 
Blind sample numbers are being used in order not to disclose the 
nature of the sample to the laboratory. No information that would 
identify the sample as a QA/QC sample shall be included in the 
chain-of-custody record. 


At the conclusion of each sampling day, a quality control review shall 
be conducted using the Field Quality Review Checklist and the Daily 
Field Report. 


4.2. QC Sample Preparation 


4.2.1. Trip Blank 


4.2.1.1. Contaminated trip blanks may indicate contamination of the 
samples during the field trip or shipment to the lab, cross-
contamination between the samples, contaminated sample 
vials, or improper handling. 


4.2.1.2. Trip blanks shall be used only with samples that are to be 
analyzed for volatile organic compounds. 


"•W-" 
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4.2.1.3. One trip blank shall be included per shipping container (cooler) 
carrying sample soil and/or groundwater samples that are to be 
analyzed for volatile organic compounds 


4.2.1.4. Trip blanks are prepared using analyte-free deionized 
organic-fi"ee water prior to field activities associated with the 
sampling event, usually by the laboratory providing the 
sampling containers. Each trip blank is placed in a 40-ml glass 
VOA vial and is carried in the same shipping container as the 
sample(s). Trip blanks should not be opened at any time 
during transport. 


4.2.2. Equipment Blank 


4.2.2.1. The purpose of an equipment^rinsate blank is to determine if 
decontamination procedures were adequate or if any of the 
equipment might contribute contaminants to the sample. 


4.2.2.2. An equipment blank is prepared by running analyte-free 
deionized water through all sample collection equipment 
(bailers, pumps, filters, split-spoon) and placing it in the 
appropriate sample containers for analysis. If equipment has 
been decontaminated in the field, the equipment blank shall be 
collected after decontamination procedures have been 
performed. 


4.2.2.3. Equipment blanks shall be used when sampling surface water, 
groundwater, soil, and sediment. 


4.2.2.4. One equipment blank shall be collected for each sample 
bottle/preservation technique/analysis procedure per matrix per 
sampling event, or as otherwise specified in project-specific 
documents. 


4.2.3. Replicate Samples 


4.2.3.1. Replicate samples provide precision information on handling, 
shipping, storage, preparation and laboratory analysis. 


4.2.3.2. Replicate samples are samples that have been divided into two 
or more portions in the field. An example of a replicate sample 
is two identical sample bottles filled with water fi-om the same 
bailer retrieval. To ensure homogeneity, the bailer should be 
emptied into a clean, decontaminated beaker used exclusively 
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for the purpose and containing sufficient volume for both 
sample containers, and from that into the sample containers. 


4.2.3.3. Replicate samples cannot be used when sampling for volatile 
organic compounds. 


4.2.3.4. One replicate sample shall be obtained for each sample 
bottle/preservation technique/analysis procedure per sampling 
event or one out of every 20 samples, unless collocated 
samples are used (see below), or as otherwise specified in 
project-specific documents. 


4.2.4. Collocated Samples 


4.2.4.1. Collocated samples provide precision information on sample 
acquisition, homogeneity, handling, shipping, storage, 
preparation and laboratory analysis. 


4.2.4.2. Collocated samples are independent samples collected in such 
a way so that presumably they are equally representative of the 
parameter of interest. Examples of collocated samples are 
groundwater samples collected sequentially, soil core samples 
collected side-by-side, or air samples collected essentially at 
the same time fi-om the same manifold. 


4.2.4.3. Collocated samples are especially useful when sampling for 
volatile organic compounds, for which replicate samples 
cannot be used. 


4.2.4.4. Collocated samples shall be obtained for each sample 
bottle/preservation technique/analysis procedure per sampling 
event or one out of every 20 samples, unless replicate samples 
are used (see above), or as otherwise specified in project-
specific documents. 


4.2.5. Split Samples 


4.2.5.1. The purpose of split samples is to provide an assessment of the 
laboratory analytical procedure. 


4.2.5.2. Split samples are collocated or replicate samples sent to two 
(or more) different laboratories. 


4.2.5.3. Split samples can be used with any sample media. Split 
samples can be used in conjunction with spiked samples (see 
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below). In case contradictory results are obtained from the 
samples split between different laboratories, the spiked 
samples can be used to verify the analytical data (provided that 
the spiked samples were properly prepared and the appropriate 
documentation is available). 


4.2.5.4. When used, one split/spiked sample per sample 
bottle/preservation technique/analysis procedure per sampling 
event or every 20 samples shall be included, or as specified in 
project-specific documents. 


4.2.6. Spiked Samples 


4.2.6.1. The purpose of spiked samples is to provide information on the 
precision of the laboratory analytical procedure. However, 
besides a wrong preparation, several other sources of error 
exist such as analyte stability, holding time and interactions 
with the sample matrix. 


4.2.6.2. Spiked samples are samples spiked with the contaminants of 
interest. The compounds used for spiking should be of the 
same chemical group as the contaminants being investigated, 
but they do not have to be the exact chemical compounds. 
Spiking should be carefiilly designed and performed prior to 
the field investigations. Field matrix spikes are not generally 
recommended because of the high level of technical expertise 
required for proper preparation and documentation. 


4.2.6.3. Can be used with any sample media, however, liquid matrices 
are preferred due to uniformity of mixing. 


4.2.6.4. When used, one spliVspiked sample per sample 
bottle/preservation technique/analysis procedure per sampling 
event or every 20 samples shall be included, or as otherwise 
specified in project-specific documents. In order to ensure 
defensible data, performance evaluation (PE) samples, 
prepared by an independent vendor, are typically being used. 
The ordering and handling procedures and record keeping 
requirements are discussed in Loureiro Engineering 
Associates, Inc. (LEA's) SOP for Preparation of PE Samples 
(SOP 10030). 
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4.3. Result Evaluation 


4.3.1. The analytical results on QA/QC samples should be evaluated along 
with the remaining analytical data as follows: 


4.3.1.1. No constituents should be detected in the trip blank or 
equipment blank. 


4.3.1.2. The relative percent differences (RPDs) shall be computed for 
all constituents detected in both duplicate samples used. 


The RPD between two measurements (e.g.. Ml and M2) is 
calculated as follows: 


\M1 - M2\ 
RPD = — — x 100% 


(Ml + M2)/2 


4.3.1.3. Any deviations in the performance evaluation samples shall be 
brought to the attention of the laboratory. An investigation 
shall then be performed by the laboratory of the method used, 
laboratory QA/QC procedures followed, and computations 
performed. The laboratory shall report the results of their 
investigation and any corrective actions taken. 


References 


5.1. EPA, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods 
(SW-846). 


END OF DOCUMENT 
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Loureiro Engineering Associates, Inc. 
Standard Operating Procedure 


For 
Low Flow (Low Stress) 


Liquid Sample Collection and Field Analysis 


1. Purpose and Scope 


Tiiis standard operating procedure (SOP) describes the procedures to be followed for 
measurement of static water level elevations, detection of immiscible layers, well 
evacuation, sample withdrawal, and field analyses utilizing low flow sampling 
techniques. 


2. Definitions 


2.1. Immiscible layers: The term is used to denote firee-phase liquids that may be 
present in the aquifer as a result of a release. These liquids may have a density 
lighter than water (light non-aqueous phase liquids (LNAPL) or floaters) or 
heavier than water (dense non-aqueous phase liquids (DNAPL) or sinkers). 


3. Equipment 


3.1. Equipment required for the collection and field analysis of liquid samples shall 
include: 


• Water-level indicator (accurate to 0.01 foot). 


• Distilled water. 


• Hand towels. 


• Portable volatile organic compound (VOC) analyzer (Photovac 
MicroTIP®, Foxboro OVA® or equivalent). 


• Interface probe/clear view bailer (to check for light non-aqueous phase 
liquids only). 


• Flow-through cell capable of monitoring pH, temperature, specific-
conductance, oxidation reduction potential (Eh), dissolved oxygen (DO), 
and turbidity. 


• Polyethylene plastic sheeting. 
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Adjustable rate submersible pump (preferred), adjustable rate centrifugal 
pump, bladder pump (constructed of stainless steel or Teflon*), or 
adjustable rate peristaltic pimip 


Appropriate tubing for the pump used, for instance polyethylene tubing 
(1/4 to 3/8 inch outer diameter (O.D.)) for the peristaltic pump 


Clean disposable gloves. 


Alconox®, or other non-phosphate laboratory grade detergent. 


Three 5-gallon buckets. 


Decontamination brushes. 


Distilled, de-ionized (DI) water. 


Decontamination fluids (less than 10 percent methanol in water, 100 
percent n-hexane, and 10 percent nitric acid). 


4. Procedure 


4.1. Health & Safety Requirements 


All health and safety requirements described in the site specific Health & Safety 
Plan and/or Job Hazard analysis shall be observed 


4.2. Equipment Decontamination 


All materials and equipment that enter a well must be clean and fi-ee of any 
potential contaminants. Do not use any contaminated equipment or materials 
which are not designed to be used for groundwater monitoring, even if this means 
that the sampling will not be performed as planned. 


In general, the choice of decontamination procedures should be based upon 
knowledge of the site-specific contaminants and outlined in the site-specific work 
plan. 


For sites at which the contaminants are unknown, but contamination is suspected, 
the decontamination procedures outlined below should be followed. 


4.2.1. Prior to commencing any field activities, the following solutions (as 
appropriate for the appropriate contaminants) should be prepared and 
placed into 500-ml laboratory squirt bottles: less than 10 percent 
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methanol in water; 10 percent nitric acid in water; 100 percent 
n-hexane; distilled, de-ionized water. 


4.2.2. In the field, prepare approximately 2.5 gallons of a solution of 
Alconox® (or other suitable non-phosphate laboratory grade detergent) 
in tap water in a 5-gallon bucket. 


4.2.3. Prepare a piece of 5-mil polyethylene sheeting to underlie the 
decontamination area. The sheeting should be of sufficient size to 
contain any accidental discharge of decontamination solutions. The 
plastic should be bermed to contain spills. 


4.2.4. The order for decontaminating equipment is as follows: 


1) Detergent scrub. 
2) DI water rinse. 
3) Hexane rinse (to be used only if separate-phase petroleum product, 


other than gasoline, is present). 
4) DI water rinse. 
5) 10 percent nitric acid rinse (to be used only when metals are 


suspected as potential contaminants). 
6) DI water rinse. 
7) Methanol rinse (less than 10 percent solution). 
8) Air dry. 


4.2.5. Materials such as the bailer cord should not be decontaminated and 
should just be disposed of after each test. Note: Bailers should be used 
only to check for LNAPL before sample collection using low-flow/low 
stress procedures. A bailer may be used to check for DNAPL only 
after all sample collection equipment has been removed fiiom the well. 


4.2.6. Wrap each piece of decontaminated equipment in aluminum foil, as 
appropriate, to maintain cleanliness. 


4.2.7. At the end of the project day, dispose of all spent decontamination 
fluids and materials such as the polyethylene sheeting and personal 
protective equipment in accordance widi all eqjplicable municipal, 
state, and federal regulations. 


4.3. Sample Collection 


4.3.1. Immediately upon opening the well, the air in the well head will be 
sampled for VOCs using a portable VOC analyzer, such as a Photovac 
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MicroTIP® or equivalent. The instrument shall be zeroed with ambient 
air prior to the measurement, and the hi^est reading observed shall be 
recorded for each well. Measurements should be taken until 
stabilization of the readings has occurred. 


4.4. Detection of Immiscible Layers 


4.4.1. Should evidence warrant, a sampling event shall include provisions for 
the detection of inuniscible phases prior to well evacuation or sample 
collection. LNAPLs are relatively insoluble liquid organic compounds 
with densities less than that of water (1 g/ml), while DNAPLs are 
organic compounds with densities greater than that of water. Lighter 
and/or denser immiscible phases may be encountered in a groundwater 
monitoring well. 


4.4.2. An interface probe will be used to determine the existence of any 
immiscible layers, light or dense. Alternatively, a clear fluorocarbon 
resin or PVC bailer may be used to determine the existence of the 
phases or oil sheen in the well when no accurate determination of the 
immiscible layer thickness is required. As noted above, efforts to 
detect LNAPL only can be performed prior to sample collection. 
Efforts to detect DNAPL can be performed only AFTER sample 
collection has occurred. 


4.4.3. Should elevations of the immiscible layers be required, levels of the 
fluids shall be measured to an accuracy of 0.01 feet using an electronic 
interface probe capable of detecting the interfaces between air, 
product, and water. The interface levels shall be recorded in the field 
form. Adjustments of the observed head to the theoretical hydraulic 
head shall be calculated based on the density conversion factor 
associated with the particular non-aqueous phase liquid. 


4.4.4. If LNAPL is detected in a well, collection of a groundwater sample 
fix)m that well is not recommended unless otherwise specified in the 
site-specific woric plan or work instruction. However, if a groundwater 
sample must be collected fix)m that well, low-flow sampling is the 
recommended technique, although care must be taken to minimize 
mobilization of the LNAPL into the zone torn which the sample will 
be collected. 


4.5. Measurement of Static Water Level 
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4.5.1. The static water elevations in each well shall be measured prior to each 
sampling event. This is performed initially to characterize the site, and 
in subsequent sampling rounds to determine whether horizontal or 
vertical flow gradients have changed. A change in hydrologic 
conditions may necessitate modification of the groimdwater 
monitoring program. 


4.5.2. Remove the protective cover and locking cap fix)m the well. 


4.5.3. Each well shall have a siû êyed reference point located at the top of 
the well casing with the locking cap removed. The reference point 
shall be easily recognizable, since the persoimel conducting the 
sampling may differ from one sampling event to the next. 


4.5.4. The following parameters shall be measured with an accuracy of 0.01 
ft: 


• Depth to standing water. 


• Depth to bottom of well. 


4.5.5. A water-level indicator with a fiberglass tape will be used for 
measurement. As a result of possible pressure differences between the 
well atmosphere and the ambient atmosphere, the water level will be 
allowed fifteen minutes to equilibrate upon removal of the well cap. If 
excess pressure is encountered the water level will be allowed greater 
than fifteen minutes to equilibrate upon removal of the well cap. The 
results shall be recorded on the appropriate field form(s). 


4.5.6. Total depth measurements will be compared to original depths to 
determine the degree of siltation that may have occurred. This 
information shall be noted on the field forms. Should significant 
siltation occur in any well, the well shall be redeveloped by an 
^)proved method. 


4.5.7. The portion of the tape immersed in the well shall be decontaminated 
during retrieval using a distilled water rinse followed by drying with a 
clean wipe, prior to use in another well. This decontamination 
procedure shall be amended, as needed, to accommodate the specific 
type of contamination anticipated. 


4.5.8. The static water level should be monitored and recorded throughout 
the purging and sampling of each well. 
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4.6. Field Analysis 


4.6.1, Parameters that are physically or chemically unstable shall be tested 
utilizing a flow-throu^ cell. Such parameters as pH, temperature, 
specific conductance, DO, Eh, and turbidity will be measured in the 
field at the temperature of the well sample. 


4.6.2. Parameters such as pH, temperature, specific conductance, DO, and £h 
shall be measured using a flow-through-cell (YSI model 6820 or 
equivalent). The meter shall be calibrated prior to use and at the end 
of the day using supplied solutions in accordance with the instructions 
provided by the manufacturer. Calibration information will be 
recorded in the field before and after each calibration. 


4.5.3 Turbidity can be measured with a separate turbidimeter, although some 
flow-through cells include a turbidimeter. It is useful to have a 
separate turbidimeter on hand to check the validity of the turbidity 
values obtained using the flow-through cell if there is difficulty 
reaching low turbidity values or if the turbidity readings recorded do 
not seem to be consistent with visual observaHon of the water samples. 
All samples, including turbidity samples and samples to be submitted 
for analysis, must be collected before the groundwater passes through 
the flow-through cell to prevent cross-contamination by potentially 
stagnant fluid within the flow-through cell. This can be accomplished 
by using a bypass assembly or discormecting the tubing fijom the flow-
cell inlet prior to sampling. 


4.7. Well Evacuation 


4.7.1. Calculate standing water in the well based on the following schedule 
and record on the appropriate field form: 


Well Diameter 
(inches) 


2 
4 
6 


Conversion Factor 
(eal/feet) 


0.163 
0.654 
1.47 


4.7.2. Generally, a submersible, air-lift, bladder, or peristaltic pump equipped 
with ^propriate tubing of inert materials (such as polyethylene), shall 
be used to evacuate the monitoring wells. 
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4.7.3. A new piece of polyethylene plastic shall be placed on the ground 
adjacent to the well. Sampling and purging equipment such as the 
pump, tubing, containers, etc., shall be placed on the polyethylene 
sheet, never on the ground. 


4.7.4. The pumps and tubing shall be prepared for insertion into the well 
while wearing disposable gloves. Make sure that any tubing or pump 
apparatus is of sufficient length to reach the appropriate depth for 
pumping. 


4.7.5. Lower the pump and/or tubing gently into the water colunm to the 
midpoint of the saturated portion of the screened interval, unless 
otherwise specified. A site-specific sampling plan should specify the 
sampling depth, or provide specific criteria for the selection of intake 
depth for each well. If possible keep the pump intake two feet above 
the bottom of the well. Start the pump at the lowest speed setting and 
slowly increase the speed until discharge occurs. The initial pumping 
rate shall be approximately 0.1 liters per minute, however, the 
pumping rate shall not exceed 0.25 liters per minute. Measure the 
water level to ensure that drawdown in excess of 0.3 feet does not 
occur in the well. Adjust the pumping rate as necessary until little or 
no drawdown occurs. If the drawdown exceeds 0.3 feet, reduce 
pumping rate if possible. If drawdown still does not stabiUze at a 
depth above the pimip intake, shut the pump down and allow the well 
to recharge. It should be noted that stable drawdowns of 0.3 feet are 
desirable but not mandatory. Stabilization of the drawdown to a depth 
greater than 0.3 feet is acceptable as long as the depth at which 
stabilization occurs is above the pump intake. However, it is 
important that the stabilization depth is clearly recorded and 
maintained. 


4.7.6. Monitor and record the water level and pumping rate at a minimum of 
every five minutes during purging. Calculate the volume of the 
discharge tubing, bladder pump (if used), and the flow-through cell. 
Monitor and record indicator field parameters (turbidity, pH, Eh, DO, 
temperature and specific conductance) in the well fi-om the first water 
extracted during the purging process and at least every five minutes 
thereafter. Stabilization is considered to be achieved when three 
consecutive readings are within the following limits and no increasing 
or decreasing trend in the data can be observed: 
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Turbidity (10% for values less than 5 and greater than 1 NTU). 
It should be noted that achievements of turbidity levels less 
than 5 NTUs are not mandatory but efforts should be made to 
collect a groundwater samples with the lowest turbidity 
achievable. 


• 


• 


DO (10%, measured as milUgrams per liter). 


• Specific Conductance and Temperatiu-e (3%). 


pH(+/-0.1 unit). 


• ORP/Eh (+/-10 millivolts). 


4.7.7. If after 2.5 hours of purging or the purging of three well volumes, 
(whichever comes first) the field parameters have not stabilized, 
purging may be discontinued to allow sample collection. Similarly, if 
it is not possible to obtain stabilization as described above as a result 
of slow recovery of the well, the well shall be evacuated and allowed 
to recover, at which point the samples should be collected 
immediately. The ^propriate sampling forms shall include a notation 
that sample collection occurred without stabilization. Samples 
obtained fiom slow-yielding wells shall be collected as soon as a 
sufficient volume is available for a sample for each parameter. 


4.7.8. Do not re-use piu-ging equipment. Pumps shall be decontaminated 
between monitoring wells, in accordance with procedures noted in 
Section 4.1. 


4.7.9. Record sampler's name, sampling time, volume of water purged, 
parameters measured, weather conditions, sample number, analyses 
required and all other pertinent information in the field notebook 
and/or appropriate field forms, and complete the chain of custody 
form. 


4.7.10. Any water piu-ged fiiom the monitoring wells shall be stored in 
appropriate containers until the laboratory analyses are available. Then 
it should be disposed of in accordance with all applicable local, state 
and federal requirements. 


4.7.11. Storage shall be in containers approved for storage of hazardous 
materials, and in an appropriate designated location at the facility. 
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4.8. Sample Withdrawal 


4.8.1. In order to ensure that the groundwater sample is representative of the 
formation, it is important to minimize physical alteration (i.e. agitation 
during purging and/or sample collection) or chemical contamination of 
the sample during the withdrawal process. 


4.8.2. Use an ^propriate pump to purge each well; the same pump used for 
purging shall be used for sample withdrawal. 


4.8.3. The samples shall be collected at a location before entering the flow-
through cell. To minimize the effects of water column agitation on 
sample quality, samples shall be collected fix>m the pump tubing in the 
bllowing order into pre-labeled sample containers: 


VOCs. 


Total petroleum hydrocarbons. 


Extractable organics (semivolatiles). 


PCBs. 


Metals. 


Phenols. 


Cyanide. 


Chloride and sulfate. 


Nitrate and ammonia. 


Turbidity. 


Radionuclides. 


Purgeable organic carbon (POCs). 


Purgeable organic halogens (POX). 


Total organic halogens (TOX). 


Total organic carbon (TOC). 


4.8.4. Samples shall be obtained fix)m the monitoring wells as soon as 
possible after purging. This may require waiting an extended period 
for low-yielding wells. 
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4.8.5. Samples collected for VOC analysis shall be fi-ee of any air bubbles 
and inverted upon filling. Bacterial samples shall be collected using 
dedicated gloves; taking care not to allow anything to touch the inside 
of the sampling container. 


4.8.6. Samples collected for metals analysis, which are to be filtered in the 
field, shall be passed through an appropriately sized filter prior to 
placement in the sample bottle. Pre-rinse the filter with approximately 
25 to 50 milliliters of groimdwater prior to collecting the filtered 
metals sample. Filter sizes will generally be either 0.45 microns for 
dissolved metals and 10 microns for metals that could be present as 
colloids or adsorbed onto colloids that could be mobile in the aquifer. 
The appropriate filter size for the individual project must be provided 
in site-specific work instructions. 


4.9. "What I f Scenarios 


4.9.1. Certain field conditions may be encountered that influence the choice 
of equipment to be used or altogether limit the feasibility of low-flow 
sampling techniques. The following is a brief description of select '«•' 
scenarios to provide field personnel with a guideline if similar 
circumstances are encountered 


4.9.2. Turbidity 


4.9.2.1. If turbidity measurements do not stabilize as described 
above after 2.5 hours of purging or the evacuation of three 
well volumes, whichever comes first, sample collection can 
be initiated. Record observations of the color, clarity, and 
other observable characteristics of the groundwater (such as 
the presence or absence of particles) in the field paperwork 


4.9.2.2. If samples are being collected for analysis for total 
(unfiltered) metals and the turbidity has not stabilized 
below 10 NTU, a sample for additional analysis for metals 
should also be collected after being filterai in the field 
through an in-line 10-micron filter, if specified in the work 
instructions. 


4.9.3. Peristaltic Pump 
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4.9.3.1. Difficulty may be encountered while advancing the flexible 
polyethylene peristaltic pump tubing to the desired depth 
within a deep well or older well. Excessive fiiction may 
result fiom tiie tubing contacting die sidewall of the well 
casing or accumulations of material on the well casing (i.e. 
mineral and bacterial deposits). In these scenarios, the 
tubing may coil within the well during advancement and 
prevent the desired depth fi-om being attained. Efforts to 
weight the tubing should be attempted before using 
altemate pumping techniques. 


4.9.3.2. If such well conditions are expected, a bladder pump or 
similarly submersible pump should be used instead of a 
peristaltic pump. A bladder pump provides sufficient mass 
on the tubing to allow for advancement in deep or older 
wells. 


4.9.3.3. A peristaltic pump cannot be used to sample wells in which 
the depth to water is greater than approximately 25 feet. 


4.9.4. Sampling Deptti 


4.9.4.1. If conditions exist that prevent the appropriate pump or 
tubing fi-om being advanced to the midpoint of the saturated 
portion of the screened interval, low-flow sampling 
techniques shall not be used. Instead, sampling shall be 
conducted using conventional purging and sampling 
techniques, as described in LEA SOP 10004 entitied Liquid 
Sample Collection and Field Analysis. Justification for not 
using low-flow sampling techniques must be provided in 
the field paperwork. 


4.10. Field Documentation 


4.10.1. Field documentation shall include at a minimum: a chain-of-custody 
form. Field Data Record Groundwater Form, Sample Collection Form, 
Daily Field Report. Sample labels and sample seals shall be used for 
proper sample identification. 


4.10.1.1. The labels shall be sufficiently durable to withstand 
immersion for 48 hours without detaching and to withstand 
normal handling. The information provided shall be legible 
at all times. 
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4.10.1.2. The following information shall be provided on the sample 
label using an indelible pen: 


• Sample identification number. 


• Date and time of collection. 


• Place of collection. 


• Parameter(s) requested (if space permits). 


4.10.1.3. Appropriate field forms will be used to log all pertinent 
information with an indelible pen. The following 
information shall be provided: 


Project and site identification. 


LEA commission number. 


Identification of well. 


Static water level measurement technique. 


Presence of immiscible layers and detection method. 


Time well purged. 


Collection method for immiscible layers and sample 
identification numbers. 


Well evacuation procedure/equipment. 


Sample withdrawal procedure/equipment. 


Date and time of collection. 


Types of sample containers used and sample 
identification numbers. 


Preservative(s) used. 


Parameters requested for analysis. 


Field analysis method(s). 


Whether or not field filtration was performed and the 
filter size, if appropriate. 


Field observations on day of sampling event. 


Record of site activities. 


Field persoimel. 
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• Climatic conditions, including air temperature. 


• Status of total production. 


• Record of non-productive time. 


4.10.1.4. The Field Sampling Record shall include at a minimum the 
following information: 


• Identification of well. 


• Date and time of collection. 


• Name of collector. 


• Sample number. 


4.10.1.5. The chain-of-custody record shall include the following 
information: 


• Company's name and location. 


• Date and time of collection. 


• Sample number. 


• Container type, number, size. 


• Preservative used. 


• Signature of collector. 


• Signatures of persons involved in the chain of 
possession. 


• Analyses to be performed. 


• Type and number of samples. 


4.10.1.6. The Field Data Record Groundwater Form shall be updated 
during the sampling of each well and include the following 
information: 


• Identification of well. 


• Well depth, diameter, depth to water. 


• Static water level depth and measurement technique. 


• Purge volume and pumping rate. 


• Time well is purged. 
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• Measurements of initial field parameters and all 
subsequent readings. 


• Any specific circimistances, as described above, such as 
field filtering, lack of stabiUzation of parameters, water 
characteristics, etc. 


• LEA commission number. 


• Date. 


4.10.1.7. The Daily Field Record shall include tfie following 
information: 


• Client's name, location, LEA commission number, date. 


• Instrument make, model, and type. 


• Calibration readings. 


• CaUbration/filtration lot numbers. 


• Field persotmel and signature. 


4.10.1.8. The Daily Field Record shall assure the completeness of the %̂ ,̂ 
sampling round and include the following information: 


• Reviewer's name, date, and LEA commission number. 


• Review of all necessary site activities and field forms. 


• Statement of corrective actions for deficiencies. 
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GEOLOGIC BORING LOG 
Project: Additional E 
LEA Cottunission Num 
Client Sullivan & W 
Location Centredale N' 
Drilling Contractor 
DriUing Method 
Sampling Method 
Groundwater Oliserva 
Depth 110 at 
Depth at 


Depth 


0-


2-


4-


6-


8-


10-


1 V 


12-


.14 


ngineering Suppor 
ber J5RP601.001 
Worcester, LLP 
ianor 
Geosearch. Inc. 
Hollow Stem Aug 
Split Spoon 
don 
D.D. Hours 


Hours 
Sample information 


Sample No. 


1314197 


1314198 


1314199 


1314200 


13U201. 
1314202 


1314203 


1314204 


Becovery 


67 


50 


58 


79 


75 


75 


67 


Blows/*" 


4/(1/11/17 


17/17/11/1 
1 


10/9/10/13 


50/120/6* 
35 


30/59/53/4 
9 


35/<>0/74« 
3 


17/30/30/4 
2 


t Services 


cr 


Start Date 
01/31/2008 
End Date 


01/31/2008 


Page 1 of 1 
Boring ID 


MW-LEA-01 


Logged by Mark Winboumc 
DriUing Foreman Robert Gerard - Maillet 
Drill Rig DaveyDK525 
Surface Elevation 
Latitude 
Longitude 


Sou Description 


Sedbncalaiy Stmctnn, Deoiitr. Cohesiveactt, Otter 
0--4": Topsoil 
4"-! I": Light brown fioe to mediuin SAND, nioist, roedium dense 
1 r-16": Daik brown SILT, fine to coarse SAND and subrounded GRAVEL, moist. 
medium dense, t«ce fiU {piece of w»textilc febric. wood fragment) 
0 "-4": Dark brown fine to coarse S/̂ ND and fine to coarse subnwndcd GRAVEL, 
moist, medium dense 
4"-12": Dark brown fine U) coarse SAND and fine to coarse subrounded GRAVEL. 
wet, medium dense 
O'-IO": Strong brown. Mack, and grey fine to coarse SANO, trace Silt, trace fine 
subrounded Gravel, wet, medium dense, trace Fill (glms fragment) 
10"-I4"; Black SDLT, fine to coarse SAND and fine to coarse subrounded GRAVEL, 
moist, medium stiff 
Black and dark brown fine to coarse SAND, and fine to coarse subraunded GRAVEL, 
trace Silt, wet. dense 


Black aad dark brown fine to coarse SAND, and fine to coarse subrounded GRAVEL, 
trace Silt, weU dense 


0"-l 2": Black and dark brown fine lo coarse SAND, and fine to coarse subrounded 
GRAVEL, traix Silt, wet. dense 
12''-18": Reddish brown fioe to coarse SAND and fine to coarse subrounded GRAVEL, 
trace Silt, wet, dense 
6"-lO": Black fine to coarse SAND and fine to coaree subrounded (iRAVEU wet. 
dense 
I0'>t6°': Light brown fine to coarse S/U^D and fine to coarse subrounded GRAVEL. 
wet, dense 


PIIVFIO 
ppm 


0.5 


0.6 


2.0 


4.0 


~ " 3 9 5 ~ 


350 


145 
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WELL COMPLETION LOG 


Project: Additional Engineering Support Services 
LEA Commission Number 15RP601.001 
Client Sullivan & Worcester, LLP 
Location Centredale Manor 


Start Date 
01/31/2008 
End Date 
01/31/2008 


Well ID 


MW-LEA-01 


Geosearch, Inc. 
Hollow Stem Auger 


Drill ing Contractor 
Drilling Method 
Sampling Method 
Groundwater Observation 
Depth 6 at D. Hours 
Average depth to water is 11.03 


Logged by 
Drilling Foreman 
Drill Rig 


Mark Winboumc 
Robert Gerard - Maillet 
Davey DK525 


Protector 
Material 


Diameter 


Length 


Stickup 


Key# 


Steel 


4" 


5' 


3.05 


Battelle 


Cover Type Locking 


Top Seal 


Top 


Bottom 


Material 


Backfill 


Top 


Bottom 


Material 


2' 


9' 


Bentonite 


Secondary Sand 


Top 


Bottom 


Size 


Filter Pack 


Top 


Bottom 


Material 


8' 


14' 


20/40 


9.0 


14.0 


Prepack / PVC 


Ground 


Reported depth to bottom of boring 14.50 


Last measured depth 17.15 


Comments 


Vertical scale ~ 1:40 


Concrete Diameter 


Concrete Thickness 


Reference 


Elevation 


Description 


10" 


2' 


104.10 


Casing 


Diameter 


Material 


Length 


2" 


PVC 


10 


Top Elevation 104.10 


Seal 


Top 


Bottom 


Material 


Screen 


Top 


Bottom 


Material 


Diameter 


Length 


Slot Size 


2.0 


9.0 


Bentonite chips 


9.00 


14.00 


PVC 


2" 


5.0 


0.012" 


^litlHW 
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GEOLOGIC BORING LOG Page 1 of 1 
Project: Additional Engineering Support Services 
LEA Commission Number 1SRP601.001 
Client Sullivan & Worcester. LLP 
Location Centredale Manor 


Start Date 
01/31/2008 
End Date 


01/31/2008 


Boring ID 
MW-LEA-02 


Drilling Contractor Geosearch, Inc. 
Drilling Metiiod Hollow Stem Auger 
Sanq>ling Method Split Spoon 
Groundwater Observation 
Depth 10.3 at Hours 


at Hours 


Depth 


2-


0- V 


Sample Information 
Sample No. 


I3I4205 


1314206 


1314207 


1314208 


1314209 


1314210 


Recovery 


too 


42 


58 


13 


58 


20^0/13/9 


50/60/54/5 
0 


Blows/<• 


17/53/21/2 0"-4": Topsoil 


4/4/6/16 


124///124 


27/25/30/2; 
2 


Logged by 
Drilling Foreman 
Drill Rig 
Surface Elevation 
Latitude 
Longitude 


Mark Winboumc 
Robert Gerard - Maillet 
Davey DK525 


Sou Description ^ ^ j ^ ^ ^ 
Color, rr^amn Gnia Sbe, Secondarjr Grain State MobtoR, Softkig, Sphcfidty, Aî piUrtty, 


Scdimcatar; Structnic, Deuity, Cobcshcnns. Other 


4*-16': Light yellowish brown and brown fine to medium SAND, tittle Silt, moist. 
doue 
I6--24": Concrete ftagmentf 
Yellowish brown fine to medium SAND, little Silt, moist, medium dense 


Brown flne to coarse SAND, some Silt, moist, medium dense / loose, black staining at 52.4 
bottom 2" 


ppm 


2.5 


1.2 


Brown flne to coarse SAND, some Silt, wet medium dease / loose, black staining 
observed sporadically throughout 


Daric brown and bbck fiitc to coarse SAND and fine to coarse subtounded GRAVEL 
trace Silt, wet, very dense 


Blow counts: 124/124 for 4" 
0"-1U": Dark brown and black fine to coarse SAND and floe to coarse subniundbMl 
GRAVEL, bac« Silt, wet. very dense 
10'-14": Yellowish brown and dark white fine to coarse SAND and tine to coarse 
subrounded to rounded GRAVEL, wet, dense 


147 


249 


146 
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WELL COMPLETION LOG 


Project: Additional Engineering Support Services 
LEA Commission Number 15RP601.001 
Client Sullivan & Worcester, LLP 
Location Centredale Manor 


Start Date 
01/31/2008 
End Date 
01/31/2008 


Well ID 


MW-LEA-02 


Geosearch, Inc. 
Hollow Stem Auger 


Drilling Contractor 
Drilling Method 
Sampling Method 
Groundwater Observation 
Depth 9.4 at Hours 
Average depth to water is 10.33 


Logged by 
Drilling Foreman 
Drill Rig 


Mark Winboume 
Robert Gerard - Maillet 
Davey DK525 


Protector 


Material 


Diameter 


Length 


Stickup 


Keys 


Steel 


4" 


5' 


3.15 


Battelle 


Cover Type Locking 


Top Seal 


Top 


Bottom 


Material 


Backfill 


Top 


Bottom 


Material 


2' 


5' 


Bentonite 


Secondary Sand 


Top 


Bottom 


Size 


Filter Pack 


Top 


Bottom 


Material 


5 


11.5 


20/40 


6.5 


11.5 


Prepack/PVC 


Ground 


Reported depth to bottom of boring 12.00 


Last measured depth 15.11 


Comments 


Vertical scale ~ 1:30 


Concrete Diameter 


Concrete Thickness 


Reference 


Elevation 


Description 


10" 


2' 


103.38 


Casing 


Diameter 


Material 


Length 


2" 


PVC 


10 


Top Elevation 103.38 


Seal 


Top 


Bottom 


Material 


Screen 


Top 


Bottom 


Material 


Diameter 


Length 


Slot Size 


2.0 


5.0 


Bentonite chips 


6.50 
11.50 


PVC 
2" ID 
5.0 
0.012" 
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GEOLOGIC BORING LOG Page 1 of 1 
Project: Additional Engineering Support Services 
LEA Commission Number 1SRP601.001 
Client Sullivan & Worcester, LLP 
Location Centredale Manor 
Drilling Contractor Geosearch, Inc. 
DriUing Method Hollow Stem Auger 
Sampling Method Split Spoon 
Groundwater Observation 
Depth 9.6 at D.D. Hours 
Depth at Hours 


Depth 
Sanifrfc Information 


Saoftle No. 


1314211 


1314212 


1314213 


1314214 


8- 1314215 


Re<o*ery 


42 


50 


29 


21/17/12/1 
I 


58 


83 


Blows/<' 


2/11/9/7 


14/17/24/3 
6 


46/24/lOa 
4 


vuiyriib 
8 


Start Date 
02/05/2008 
End Date 


02/05/2008 
Logged by 
DriUing Foreman 
Drill Rig 
Surface Elevation 
Latitude 
Longitude 


SoM Description 


Boring ID 
MW.LEA-03 


Mark Winboume 
Joe Burke 
Davey DK525 


Color, Primary Grain Sixe, Sccoodarjr Grab) Sttu, Mdt«iK«, Sorting, Spberkity, AngniarUf, 
SwHmmtnfy Stractufc, Dcashf, CobttlvtiieK, OUitr 


0'-2": Topsoil 
2*-10": Light brown Tioe to raediimi S/VND, some Sih, moist, medium dense, 3 pieces 
of geotextile fabric 


0'-3": Light brown {ine to roedium SAND, some .Silt, moist, medium dense 
3"-l2"-. Black SILT, little fine lo mediuin Sand, tnce wood ftagmenci. moist, stiff 


0"-3": Light brown fine to course SAND, trace fine GraveL moist, very dense 
3"-7*: Oeotexdlc fabric and black SILT, fine to coarse Sand, fmc angular Gravel, 
moist, very dense 


O'-M": Black fine to coarse SAND and fine to coarse subangukr to subrounded 
GRAVEL, dense, wet 


Btowcounts: 46/24/100 for4-
Yellowish brown fine to coarse SAND and fine to coarse subangular (u subrounded 
GRAVEL, very dense, wet 


PnVFtD 
ppm 


0.0 


0.0 


0.0 


0.0 


0.0 


m 
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WELL COMPLETION LOG 


Project: Additional Engineering Support Services 
LEA Commission Number 15RP601.001 
Client Sullivan & Worcester, LLP 
Location Centredale Manor 


Start Date 
02/05/2008 
End Date 
02/05/2008 


Well ID 


MW-LEA-03 


Drilling Contractor 
Drilling Method 
Sampling Method 
Groundwater Observation 
Depth 6 at D. 
Average depth to water is 9.65 


Geosearch, Inc. 
Hollow Stem Auger 


Logged by 
Drilling Foreman 
Drill Rig 


Mark Winboume 
Joe Burke 
Davey DK525 


Hours 


Protector 


Material 


Diameter 


Length 


Stickup 


Key# 


Steel 


4" 


5' 


3.09' 


Battelle 


Cover Type Locking Cap 


Top Sea! 


Top 


Bottom 


Material 


BackHII 


Top 


Bottom 


Material 


2' 


4' 


Bentonite 


Secondary Sand 


Top 


Bottom 


Size 


Filter Pack 


Top 


Bottom 


Material 


4' 


10,38' 


20/40 


5.0 


lO.O 


V-wire / PVC 


Ground 


Reported depth to bottom of boring 10.38 


Last measured depth 12.56 


Comments 


Concrete Diameter 10" 


Concrete Thickness 2' 


Reference 


Elevation 


Description 


Casing 


Diameter 


Material 


Length 


103.01 


Top of PVC Riser 


2" 


PVC 


7.0 


Top Elevation 103.01 


Seal 


Top 


Bottom 


Material 


Screen 


Top 


Bottom 


Material 


Diameter 


Length 


Slot Size 


2.0 


4.0 


Bentonite 


5.00 


10.00 


PVC 


2" 


5.0 


0.012 


Vertical scale ~ 1:30 


^ • . . ' » 


'>•«. 
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APPENDIX D 


Loureiro Engineering Associates, Inc. Daily Field Report Forms 







DAILY FIELD REPORT 


Loureiro Engineering Associates, Inc. 


LEA Comm. No. 15RP601.001 
Project Additional Engineering Support Services 
Location Centredale Manor, North Providence, RI 
Client Swidler Berlin Shereff Friedman-JMu 


of A Page_ 
Date I / •^J/o? 


Arrived at Site 
Site Activities 


Soil Sampling 


'3?5 Departed from Site I *^a S Vehicle p t t ^ j E^c^^j g. 


Groundwater Sampling 
Surface Water Sampling 
Vapor/Air Sampling 
Concrete Sampling 
Other Sampling 
Other Sampling 


Well Development 
Non-productive Time 


None 
Equipment Breakdown 
Late 


Geoprobe Work 
Concrete Coring 
Construction 
Waste Management 
U4--.liU »V^c^t,„^(r 
Inspection 


J f Site Walk Over 
Surveying 
Other (Describe) 


Odometer (Start) ^ 3 C i e ^ Return 9 ? H l p 
Current Project Information 


Last Sample Number Used tslj (\ 
Last Location ID Used 
Current Location (if not complete) 
Sampling for 
Laboratories used f^l rt 
Paperwork & Equipment left at/in 
Site Contact ^o . 'Cg^v^ G ( » s U t 
Contractors on Site L g / ^ , C o / P ^ . H : 


Weather 
Missing Equipment 
Other (Describe) 


Time and place to meet contractors ' ^ ^ o o.'»-s!t«. 


Quality Assurance Checks 
Yes N/A No 


Residuals Disposition 
Item Approx. Amount Container ID 


y 
y 


y 
y 


y 
y 


— 


<y 


• 


Sample labels complete 
Sample/cooler seals OK 
/Ul samples obtained 
Chains of custody 
All forms/logs complete 
Site condition OK 
Site H&S Plan on site 
Instruments calibrated 


Checked By 


Water, Distilled 


^ 
Locator, Metrotech Pipe 
Miscellaneous Small Tools & Equipment 


Hand Auger, w/ attachments 
053 
152 


Field Personnel Mark Winboume Signature 







Loureiro Engineering Associates, Inc. 


DAILY FIELD REPORT 


Supplemental Sheet 


LEA Comm. No. 
Project 
Location 
Client 


15RP60L001 
Additional Engineering Support Services 
Centredale Manor, North Providence, RI 
Swidler Berlin Shereff Friedman-JMu 


Page "9 of ^ 
Date I /3a/o-g 


Description of Site Activities 


f ^ W> " ^ c K e . ^ p ^ ^ » i « J (V-o-%.i.^»v,j u-t.i l c>^-N o\. u^Je/( .^. .y~J i / j l l ' l ^ 'eS • 


>~-.-t..cJ po»p.^>tJ ,v-^wU^->-j u-«.-l̂  I •.L..l-.4-.> ( ^ ) " " 1 . ' ' ' ^ ' ^ . ^ t ; ^ p-» t^<«->S. R Q 9-fV\<^U 


^ r fr-..a*t<-i '—yi ltU<) G f R s^^c - , ^ $ ^ ^ u j 


( H I S ; f ^ c 


J«'»r,,'J o/uriiii^) 


V-e,. ' ^ ' ~ ' >H<.~,,'^ t-^ f^ .r*^' •M- r - i • ^ ' ^ - ^ 


i w a s ; '~^>-' Oa/>c^L<-J 


- % ^ ' 


\,„, Field Personnel Mark Winboume WiM^—-



http://u-t.il





LEA. 
DAILY FIELD REPORT 


Loureiro Engineering Associates, Inc. 


LEA Comm. No. 15RP601.001 
Project Additional Engineering Support Services 
Location Centredale Manor, North Providence, RI 
Client Swidler Berlin Shereff Friedman-JMu 


Page * of ^ 
Date '- / L \ / eg 


Arrived at Site 0~100 Departed from Site ' <̂=>0 
Site Activities 


wf Soil Sampling 


Groundwater Sampling 


Surface Water Sampling 


Vapor/Air Sampling 


Concrete Sampling 


Other Sampling 


Other Sampling 


U ' * i t •3 : :A» l . . i u„ . , i 


Well Development 


NoD-productive Time 


None 


Equipment Breakdown 


\ ^ Ute (X> r'f^^fr^ 


QuaUty Assurance Checks 


Yes N/A No 


Sample labels complete 


Sample/cooler seals OK 


All samples obtained 


Chains of custody 


All forms/logs complete 


Site condition OK 


Site H&S Plan on site 


Instruments calibrated 


"Vehicle Lfc^ ^^"^^ 
Odometer (Start) 13 3-o C X Return ' 2 ^ 3 . S s 


^ 


Geoprobe Work 


Concrete Coring 


Construction 


Waste Management 


Inspection 


Site Walk Over 


Surveying 


Other (Describe) 


Weather 


Missing Equipment 


Current Project Information 


Last Sample Number Used 


Last Location ID Used 


Current Location (if not complete) 


Sampling for 


Laboratories used 


Paperwork & Equipment left at/in 


Site Contact 


Contractors on Site 


\ 3 i ^ai«=i 


L/ i ay iV ŷ / f t/^wvS 


KJi . i i i ' ^J^ i^,«\.:.. 
LSiA^eLA^ 


Time and place to meet contractors ( j ' j S O ei;-\~t> {^ 


- f ' o the r (Describe) 


-X 


L ^ 


l / 


l ^ 


l ^ 


• -


.^ 


V ^ 


Residuals Disposition 


Item Approx. Amount 


Soil/Solid 1 ^ ^ 


Groundwater 


Decon Fluid 


PPE 
Other 


. c l . 
'^ : ^ 


5o 
^ 


^«.L 


Container ID 


P > P - o T - - O o » 
^ »:. 


Rp - CT - Go 1 
4 ^ 
^^^^^ ^ ^ 


Weather Conditions 


Checked By 


Temperature 


Comments 


3 0 - W 3 s ^ F Precipitation Wind ic-3.0.^.K^ fV 


Field Personnel Mark Winboume 
tyv^uaJtAJU-^ 







Loureiro Engineering Associates, Inc. 


DAILY FIELD REPORT 


Supplemental Sheet 
LEA Comm. No. 
Project 
Location 
Client 


15RP601.001 
Additional Engineering Support Services 
Centredale Manor, North Providence, RI 
Swidler Berlin Shereff Friedman-JMu 


Page S of _ 2 _ 
Date ( / 5i / Cid 


Description of Site Activities 


Gt- î-e- . 
fa-Q-- "bf->.J .Si>.H-, ("£>^) KV^V'J t<>-j.-;U-. 


u j l t k > j , c •«- V-e- p . w ,^.(^ ~'.-»WHy^ '...^11/ 
O q ^ O : I > r i U j 0<--.:*A->^J Uv 'gfcr j . R.»</- (y^>. | f j , ~ - . ^ , ; t-^ (> j ^ G (-j- ^ ^ " ^ ^*,. 


j..».W'vi.U»~. w t - . 


U3-0'/ H/^k P'D >w!/t̂ >>̂ J S- to^ JC V U - - U & I A - Q I . ""D.-WI tr ( O - ( 3 L \ l^<i« I^J'M f l p . <~>.rt̂  


f«->Mi^<*. '^\i<y^ ^ . "VlU^vt t - c f ( . <3^'''Uy> • 


. U - U D T o-J ^ ( > F \ j 


^ e . < : « A - « o . O o i - ^ ' ^ j U -


U 6^wyU. l a - t ^ ' . L^^^l^ 


c-«^ - ^ ' V i - — I - , I .̂U S Ue.^—. 


iHlS ' E)ni>-. ^^l-^ij rvu/- c e A -HI a- "^^"^ .^^.* 1 r ^ ^ - c e / t - ^ o a . . 
C>.-J ilV''-l^~n ^-^l*-^^*- C •»-»'* U»-^ 


^ ^ u-4t.(^ M r l ~ ' - - L £ l f t - o l t-^J f ^ U y - <-€if l ' 0 3 - . 


n o p : Pr;lly4 c ,At>^> t̂J c(e<>-̂ ^ t ^ ^^ i / Co^L.t-.j-\. r^LJ t\C-t.U (.., ^UJy / ^ ^ * > -


* , t r T-N i n i( I V . T t i ; l? I V- / - y I ^ (N^ifs^t , . l)'~>^v->1i I t ^ l o^ r"^^^ ,^ US^^* . /oLU.eJ ^ * ^ u 
I'SooV r^t/v> «=-J ^•'^^''^ Jt^Qo^uJ f-.U, 


^ C f c . , ! _ fi-<i«-. 


Field Personnel Mark Winboume 
^ - ^'-.W. 


Signature 







< ( ( 


(lEA 
^ 


Loureiro Engineering Associates, Inc. 


DAILY FIELD REPORT 


CALIBRATION RECORD 


LEA Comm. No. 
Project 
Location 
Client 


15RP601.001 
Additional Engineering Support Services 
Centredale Manor, North Providence, RI 
Swidler Berlin Shereff Friedman-JMu 


Page 3 of S 
Date I iy\ I cS 


pH Meter/Serial # 


Initial Calibration 


Calibration Check 


Calibration Check 


pH4.01 pH 7.00 pH 10.01 Spec. Cond. ORP DO 


Turbidity Meter/Serial # 


Initial Calibration 
Calibration Check 
Calibration Check 


20 NTU 


PID Meter/Serial # 


Initial Calibration 
Calibration Check 
Calibration Check 


Time 
o Co ' r j 


Standard Meter Reading Zero with 


Balance/Serial # 


Initial Calibration 
Calibration Check 
Calibration Check 


Balance 


Comments 


Field Persoimel Mark Winboume 
•>. Sc>l-u: 4tX.U 







Loureiro Engineering Associates, Inc. 


FIELD SAMPLING RECORD 


MISCELLANEOUS SAMPLES 


LEA Comm. No. 15RP60L001 
Project Additional Engineering Support Service: 5 


Location Centredale Manor, North Providence, RI 
Client Swidler Berlin Shereff Friedman-JMu 


Sample ID 


U i i a / g 


3231*^ 0^6 


UiMTi . ' i 


\ 
\ 


\ 


\ 


"̂  


Location ID 


p e S - c ^ f t P - O e i 


'/V)u/>OS^^ 


, • P I ,f^ 


PrWE-C^M-Oftl 


^ 


\ 


\ 


\ 


\ 


Time 


CIIS 


0^35 


P,.,5 


p ^ 
\ 


Sample 
Type 


Pes 


GWL 


G K t 


\ 


^ 


Depth PID/FID 
(ft) Reading 


Hĵ  


H^)Q 


r ^ 


t ^ 


N ( ^ 


( 5 « 


-J/'/J 


P a g e _ 
Date 


Comments 


r e ^c^j* . 


4 of ^ 
/ 3 ' / t > ^ 


Waste Cont. 
ID 


rJ \p^ 


N^/i^ 


^ - ~ — . , _ _ 


"X, 
\ 


\ 


N 
\ 


\ 


\ 


Field Personnel Mark Winboume 


t>- ^..-\^ u> 
Signature^, 


- ^ ^1n.Jr^lr^ L — 


, c 


^ • • • l ' 


>-,» 


TV 







(LEA 


Loureiro Engineering Associates, Inc. 


LEA Comm. No. 15RP601.001 
Project Additional Engineering Support Services 
Location Centredale Manor, N.orth Providence, RI 
Client Swidler Berlin Shereff Friedman-JMu 


LEA Sample ID 


lA Sample ID 


LEA SaAiple ID 


LEA Sample ID 


LEA Sample ID 


LEA Sample ID 


13 i-iJLi € 


(Field Personnel Mark Winboume = = = ^ = : : : 


FIELD SAMPLING RECORD 


PERFORMANCE SAMPLE 
Page 5 o f ^ T " 
Date I / Z l / c h 


'"MXUJ.. 







!LEA 


Loureiro Engineering Associates, Inc. 


FIELD BORING LOG 


B O R I N G I D : KVnU/-Lt*^- ° ' 


LEA Comm. No. 15RP60L001 
Project Additional Engineering Support Services 
Location Centredale Manor 
Client Swidler Berlin Shereff Friedman-JMu 


Page G of _5_ 
Date ! /if / ot; 


H^H>>.« î»>» ''^''^V Drilling Contractor 
\ | ^ -î L ,̂̂ > Drill Foreman 


Drill Rig 


GPS Latitude 
GPS Longitude 


Drilling Method 
Sampling Method 
Groimdwater Depth 


V J l A w ^ ^ a l h t , 


PID/FID 
Description of Recovered Material 


(Color, primary grain size and amount, oth«r grain 5ize($) and amounts, 
density, moisture, coherence, structure, sorting, other characteristics) 


"-r:::x-.-.«•--cT^t-^-


^ rj .'T 


Comments 5^'. ^'.*c* tjt.ik<l-A^ C-i,r-<,, t - , , i t^.y-sr^t 


A^U 
Cv i'< t-t«f ̂  . ^ I/oon J , : ,1-(H' 


Waste Container Psf - 0 i - Oo I Trip Blank ID(s) ^/ ' '^ Cooler ID ^1 ^ 







fV^ 
WELL COMPLETION REPORT 


Project: Additional Engineering Support Services 
LEA Comm. No. 15RP601.001 
Client Swidler Berlin Shereff Friedman-JMu 
Location Centredale Manor 
Drilling Contractor _ Q>eo->'^^^J-K 
Drilling Method Hy'(o^ 
Sampling Method 0>/»l»l- ^\fcp.-> 
Groundwater Observation 


S U - fS.r̂ O~, 


Depth at t)-T>. Hours 


Protector 


Material _ 


Diameter _ 


Length _ 


Stickup _ 


Keyff 


Cover Type 


'SU^I 
tS..<B ^ " 


~ * = r ^ ^ ' Ground 


^ A U I U 
I— »iAct^' 


,/ Top Seal 


Top 


Bottom 


Material .'W^U'>.\cg. 


^ ' 


Secondary Sand 


Top — 


Bottom 


Size _ 


S' 
i H ' 


°/M o 


Filter Pack 


Top 


Bottom 


Material 


I f 


Reported depth to bottom of boring 


h 
l - f . S 


Conunents o . S ' (. 


\ 


„ o i.o U p 


start Date 
i / j l / i t I 
End Date 


Logged by 
Drilling Foreman 
Drill Rig ^<^^* 
GPS Latitude 
GPS Longitude 


Well ID 
rv\vj- Lg:*^- 0 • 


< ^ ^ « n ^c 1>K e y S 


Concrete Diameter 


Concrete Thickness _ii_ 
Reference 


Stickup 


Description 


Casing 


Diameter 


Material 


Length 


Stickup 


Seal 


Top 


Bottom 


Material 


Screen 


Top 


Bottom 


Material 


Diameter 


Length 


Slot Size 


To/» î p y t R ] f e r 


Fvc 


^ 3 L ' 


:3s' 
J9i. 


,̂:,.>t/.vT-«. CWM 


«\* 


i H ' 


^ ' 
O . o ' 3 - " 


t=: 


Miscellaneous Materials (Qugntity Used/Item) 


Cement ^ « ' 


C e l - C o -i '^ 'e.->BentoniteChips 


C o l A - f>^«.̂ "'>-> Bentonite Pellets 


B<L/iV. 0^>/j7S Bentonite Powder 


Grout Weight 


U .^ , 'i"i 11 c*. — ^ Filter Pack Sand ^ H ^?t^ 


Ip^o Capping Sand 


Well Point 


Well Plug 


fLEA 
Signature * / ^ ^ J ^ ( ^ ) J ^ 


Loureiro Engineering Associates, Inc. 







Loureiro Engineering /Associates, Inc. 


FIELD BORING LOG 
BORINGID: ^ v i c - - L b n - o ^ 


LEA Comm. No. 15RP60L001 
Project Additional Engineering Support Services 
Location Centredale Manor 
Client Swidler Berlin Shereff Friedman-JMu 
Drilling Method 
Sampling Method 
Groundwater Depth Q,' at "t).T). Drill Rig 'X)<'^tu <S 


Page~? of ^ 
Date i /3 i /Cfc 


GPS Latitude 
GPS Longitude 


Drilling Contractor Q,-^ * i J'V-^U 


Drill Foreman fl'^Wcrfc Gcrw-J-/^c.^ ' t '^ t : 


PID/FID 
(ppm) 


i s ^ i _ i v < _ 5 ^ 1 
Description of Recovered Material 


(Color, primary grain size and amount, other grain size<s) and amounts, 
density, moisture, coherence, structure, sorting, other characteristics) 


^ . H " . T,-sv:l-, - i 6 " - Lt Yc'fc-;*' 


« "SH^ t̂ Ti f " 







WELL COMPLETION REPORT 
, / . 


Project: Additional Engineering Support Services 
LEA Comm. No. 15RP601.001 
Client Swidler Berlin Shereff Friedman-JMu 
Location Centredale Manor 
Drilling Contractor *^''-^S' 
Drilling Method _ 
Sampling Method 


r j ^ 
U«tU^ SU^ 1^. 


Groundwater Observation 
Depth ^ _ at ^ P -


S^ii_li 


Hours 


Start Date 
»/3'/cl5 I 
End Date 
l / 3 < (^ S [_ 


Logged by 
Drilling Foreman 
Drill Rig ^ ^ ^ e 
GPS Latitude 
GPS Longitude 


Well ID 


(/V1. (^ ,V. l 


, ( V \ , 


1 ' ^ t r s n ^ ^ U S ^ 
ilLi 


Protector 


Material 


Diameter 


Length 


Stickup 


Key# 


^ U . 1 


^ € 5 > S ' Or̂ nd 


f) uM^tU 
Cover Type L.cU.X, 


I Top Seal 


Top °^ 


Bottom £ 


Material B ^ - f ' - ^ - W . 


Backfill 


Top 


Bottom 


Material 


^ 
ft-^U--


Secondary Sand 


Top — 


Bottom 


Size _ 


s' 
•-tr*-©) I ' . s ' 


^ -> / ^ r 


Q'.5 
Filter Pack 


Top 


Bottom 
Material "JOVVSOA V-P«fct< 


U'.5 


Repotted depth lo^bpttom of boring 


Comments o , S' 


o t S"C.r « « ^ 


ISL' 


• f H : r o ^ ^ = - © 


Concrete Diameter 


Concrete Thickness 


Reference 


Stickup 


Description ~j~-^P °^ r \ /C r iSa / " 


Casing 


Diameter 


Material 


Length 


Stickup 


Seal 


Top 


Bottom 


Material 


Screen 


Top 


Bottom 


Material 


Diameter 


Length 


Slot Size 


P v c 


• l o ' 


^3J 


at' 
5 ' 


C« -̂A"—vVrC 


fe.S 
l ( . 5 
Pv'C 


^ '̂  l.1>. 


O . o l 3 v 


Miscellaneous Materials (Quantity Used/Item) 


Cet -co — : 


F;i p^o 


Cement 


' Bentonite Chips 


Bentonite Pellets 


Bentonite Powder 


Grout Weight 


Filter Pack Sand 


Capping Sand 


Well Point 


Well Plug 


I k * . 
i U^ 


LEAj 
Signature T ^ i ^ j ^ J ^ ^ J U ^ ^ 


Loureiro Engineering /Associates, Inc. 







CHAIN OF CUSTODY 


Loureiro Engineering Associates, Inc. 


LEA Comm. No. 15RP6pl .00I 
Project Additiojnal Engineering Support Services 
Location Centredale Manor 
Project Manager Dave Stotti 


SampUne Method 
Matrbc fiSl Vapor Water Ctther 
Container Type ,^^t-' 


1 
2 


3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 


17 
18 
19 
20 


No. of 
Cont. 


X 
1 
1 


± 
a 
0. 


a. 
1 
1 
I 
A 
a. 


. ^ ^ 


^ . 
^ 


t 3 i H / ' n 
|3 1 ^ l ^ B 
\ 1 i H t < l ' ^ 


\ ' H H ^ o o 
I ^ C W l p 1 


13 ( M p c ? 
i 3 i v a ^ : ' - i 


' 3 ( H 1 6 "J 
\ i > 1 : L a ( , 
131 M3Lb-) 
I ' b lMO- 'S 
i > i i ao«l 
171 M a. 1 0 


! 


"^""-.^ 


! 


1 


H . H . w ^V<^ ' ^ " ' j - / ^/'^-'^ ^ r 


r'li fJi-, e^-j /o/- 5 - L J / !>,.,cU>.t 


Time 


1 ^'S-o 


l o 3 c . 
lo^S* 
t o S r 


U i o 
'I S o 
U 7 o 


»n:^? 
H35 
t^ss-
iS- .o 
iSi-i 
l T 3 o 


^~~~-


Mass 
(gm) 
N V-1 


^ 
fsi/^ 


. 


Comments 


Cooler ID(s) 


PID/FID 
Reading 


0 , 5 
0 . 6 
a . 0 


H. 0 
•3')5-
3 y o 


H 5 
.^i.S 
1 . a . 
ra . '^ 
' 4 7 
at<=i 
I S c 


Transfer 
Number 


1 
2 
3 
4 


Field Personnel Mark vl'^inboume 
— 


I temN 


( - 1 3 


U l i 


Sample 
Matrix 
S o ; / 


^ 
V 


5 c r l 


Case Number 


CHAIN NUMBER IW?*^^ 
Page 
D 


of 
ate 1 / 3 1 / o S 


Analysis(es) Requested 


S i t c ^ A/i.- 'Tiri •• f-o L'Ti 


v 
^ f o A-»^tiS'^ '• \-<oi-ri 


1 . . . . 


^ t ^ j * — • — — _ . _ 


^—-,^ 
^ ^ • " ^ 1 


-4 
Transfer 


^' Relinquished By 


^ ^ U L l ^ / j ! ^ .„ ^ 


-.-nlSSl ^M^^Tf J 


Accepted By 
S U . c J ;A L-Q*^ C U J - I--.L, 


Date 


. / . , / .? 


Time 


a«.-.8 


- ^ / l 


' P H L I A - J ^ ^ ^ 
100 Nort| \ Drive, Plainville, CT 06062 Tel: 860.747.6181 Fax: 860.747.8822 ( il: tmclemmey@loureiro.com 



mailto:tmclemmey@loureiro.com





DAT 
Data/Analysis Teclinologles, Inc. 


"Analytical Laboratories and Consultants" 


I 
SERIAL m tinf^ 


ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 
7715 CORPORATE BLVD. 
PLAIN CITY, OHIO 43064 


614-873-0710 800-733-8644 
F/0< 614-873-0810 


PROJECT REFERENCE 


/ v i . . X ' \ < . v'V\< 


PROJECT NO, 


i S P s f t s i . o o i 


RO. NUMBER 


PROJECT LOC. 
(State) 


T 


SAMPLER(S) NAME 


CLIENT NAME 


'i J 
'^^U,c. 


PHONE 
. . -1 f̂ 1 0 


FAX %<^v.. 1 I T . S 


CUENT PROJECT MANAGER 


. . J c-- i \ . ^ \ \ -
CUENT ADDRESS (CITY, STATE, ZIP) 


^ - - : L / lU.. <-.lt ^br • { ' ) . ^ ' '> (> 0 (3 3., 


SAMPLE 


DATE 


/ . i / - ^ « 


TIME 


' ,0 i o 


' O'JO 


^s 
' . - ^ • 5 


' •^o 


DAT 
NO. 


SAMPLE IDENTIFICATION 
NUMBER OF CONTAINERS SUBMITTED 


i 1 i M * "H T 


'S>' -i 1 'I 8 
—X 


!:? * w j *? 'J 


i S iH a J O 


' i ' ^^ i i> t 


i 2 i • ' J o A . 


i S O i < i -I . 


' » J£3 ( 3 J -̂  a -̂ --f 


^ • l iS 


- O S 


i * iM i "i 5 


- t^^ '^C 


15-)"} 


;:- no a o ? 
i 3 Wlir. ' 


RELINQUISHEQ BY (SIGNATURE;. DATE TIME 


i 7., a 


/ • 


y 
y 


y 


y 


1 . r U c ^ ' A ' - ^ J J 


V 


RELINQUISHED BY (SIGNATURE) 


t. i t / . . ..)< t i ^ 


DATE TIME RELINQUISHED BY (SIGNATURE) 


STANDARD 
REPORT 
DELIVERY 


EXPEDITED 
REPORT 
DELIVERY 
(SURCHARGE) 


DATE DUE. 


REMARKS 


O 


^ 
• w . «> 


DATE TIME 


RECEIVED BY (SIGNATURE) 


. . . . J -


DATE 


7 5 - / ' ^ 


TIME RECEIVED BY (SIGNATURE) DATE TIME RECEIVED BY (SIGNATURE) DATE TIME 


LABORATORY USE ONLY 







DAT 
Data/Analysis Technologies, Inc. 


"Analytical Laboratories and Consultants" 


SERIAL r̂ i t7%u 
ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 


7715 CORPORATE BLVD. 
PLAIN CITY, OHIO 43064 


614-873-0710 800-733-8644 
FAX 614-873-0810 


PROJECT REFERENCE PROJECT NO. RO. NUMBER 


REQUIRED ANALYSIS PAGE OF 


PROJECT LOC. 
(State) 


SAMPLER(S) NAME 


CLIENT NAME 


- " ) • •J 


" " " ^ ^ ^ -jfCr,, V ' n . C 


ŝ r ' T ! 7 SS 


CUENT PROJECT MANAGER 


CLIENT ADDRESS (CITY, STATE, ZIP) 


{ s i - !-»...-•, t 1 > . t. " <- =• C 3L 


' l — [ / S T A N D A R D 
L J REPORT 


DELIVERY 


•
EXPEDITED 
REPORT 
DELIVERY 
(SURCHARGE) 


SAMPLE 


DATE 


' / • ? • / . « 


. / i ; / . - S 


K , 


TIME 


DAT 
NO. 


' Z i , 


SAMPLE IDENTIFICATION 
NUMBER OF CONTAINERS SUBMITTED 


i i'-i X i O 


.'̂ S .'S -1 n »i. ? 


?v;^0( T 


V , 


REUNQUISHED BY (SIGNATURE) 


- ' / ^7: ̂ • • ^ • U _ . A . C ^ -


DATE TIME 


w.' 


^ ' 
"A 


i I I < »^ J I a "f J 


a i'"̂ . .•-. i> c ^ 


- ~ ^ ^ ' 


REUNQUISHED BY (SIGNATURE) DATE TIME REUNQUISHED BY (SIGNATURE) 


DATE DUE. 


REMARKS 


•, \ . i / > - - i i i> • \-


h : - . : ^ 


_ x . 


X 


RECEIVED BY (SIGNATURE) 


^ ' " • - . - ^ - ' 5 1 ; 7 DATE TIME RECEIVED BY (SIGNATURE) DATE TIME RECEIVED BY (SIGNATURE) DATE TIME 


LABORATORY USE ONLY 







ENVIRONMENTAL CONrRACTORS 


20 Authority Drive 
Fitchburg, MA 01420 
Phone:(978)348-1989 
Fax:(978)348-1128 
www. geosearch inc. com 


DRILLING VERIFICATION FORM 


Driller: *^V>^v*.^ w - fks^gWs^ ^ [ W K L Q . fv.)|> G^Hours on Site Each Day: \ ^ 


^ ^ 


i^ 


S i^'»<x\' 


• 


Item 
RigType= £ ) o ^ / ^ \)IC 
Rig Type= ' 
Mobilization- Rig, vac, Probe 
Mobilization- Support Vehicle 
Overtime 
Overnight 
Compressor 
Air Hammer Bit Wear 


Permanent Casing 
Permanent Casing 
Rock Core 
Core Boxes 
Road Box Repair 
Debris Removal 
Saw Cutting 
Jack Hammer 
Concrete Corer 
Concrete Corer Bit Wear 
Additional Personnel 
Grout 
Grout 
Grout 


ividieridis 
1" Screen 
1" Riser 
I" Point 
1 "Expansion Plug 


- 2 : i S c r e e n / f H , R , < ^ ^ ; 
2" Riser ' " 
2" Point 
2" Expansion Plug 
4" Screen 
4" Riser 
4" Point 
4" Expansion Plug 
2" Splitter 
4" Splitter 
Steam Clean on Site 
Decon Pad/Tub 
Grout Pump 
Other .• 


•7 ' ' ^ r?yr :?tf?00/O 


Description / 
H. S .A. Diameter= ^ " t i 
H. S .A. Diametei= ' 
Per Hour, Round Trip 
Per Hour, Round trip 
After 8 hours on Site 
Per Crew 
CFM Size= 
Bit Size= 
Bit Size= 
Casing Diameter= 
Casing Diameter= 
HV NX HVWL 


2 Man Crew 


2'x2' Pad 


More Than 2 Man Crew 
Casing Diameter ^ / , * ^ » 
Well Diameter= <-/-/- {-{.Sf^ 
Well Diameter^ " 


Per Foot 
Per Foot 
Each 
Each -
Per Foolf^ 
Per Foof-' 
Each 
Each 
Per Foot 
Per Foot 
Per Foot 
Each 
Each 
Each 
Days 
Days 
Days 
Each 


" • • ™ 


, / 
J-^Tfav:-
, ^ 0 


r ^ 
r;> 


/ 


7 


_^ 


Units 
# of Days 
# of days 
Per Hour 
Per Hour 
Per Hour 
Per Night 
Per Day 
Per Foot 
Per Foot 
Per Foot 
Per Foot.' 
Per Foot i ' ' 
# of Boxes 
Per Day 
Per Well Head , 
Per Pad i 
Per Day ' 
Per Day 
Per Inch 
Per Man/Day 
Per Foot' 
Per Foot , .-. 
Per Foot ' ' " 


3" Manhole 
6" Manhole 
8" Manhole 
12" Manhole 


\ 4 " Protective Casing 
6" Protective Casing 
Silica Sand - 501b bag 
Sakrete - 501b bag 
Bentonite - 501b bag 
Portland - 501b bag 
Sylvex Asphalt Patch 
5' Soil Liners 
4' Soil Liners 
2' Soil Liners 
3.25 Soil Casing Points 
2" Expendable Point 
1.5" Expendable Point 
DOT Drums 
Traffic Cones 


. Total 
1 
:? 


i^P:-.'^:^- ' 
^ 


1 ^ ^ 


, ' 
J -


• / ' 


• • " ' \ • " • ' ' • 


•^A.H^^^. 


\ IZ. -u 
» l i ' - ; r . J < ' '•• 


Each 
Each 
Each 
Each 
Each 
Each 
Each 
Each 
Each 
Each 
Per Pail 
Each 
Each 
Each 
Each 
Each 
Each 
Each 
Each 


: i| s 


i^ ^ ™ 


^ 


3 
> 
^ 


:i^ 


!* Vx 


Driller Acceptance:. ^ Date: 


Engineer Acceptance:. 'fH^-Ul£j^^ Date /3t/oP, V̂  7 







DAILY FIELD REPORT 


Loureiro Engineering Aissociates, Inc. 


LEA Comm. No. 
Project 
Location 
Client 


15RP601.001 
Additional Engineering Support Services 
Centredale Manor, North Providence, RI 
Swidler Berlin Shereff Friedman-JMu 


Page ' of G 
Date <=̂  / ? /oS* 


i^'iS Vehicle P > ^ g«~^<i^ ( C f c ^ Arrived at Site 
Site Activities 


O'lJ-o Departed from Site 


i^f Soil Sampling 


Groundwater Sampling 


Surface Water Sampling 


Vapor/Air Sampling 


Concrete Sampling 


Other Sampling 


Other Sampling 


Well Development 


Non-productive Time 


k ^ None 


Equipment Breakdown 


Late 


Quality Assurance Checks 


Yes N/A No 


Geoprobe Work 


Concrete Coring 


Construction 


Waste Management 


Inspection 


Site Walk Over 


Surveying 


Other (Describe) 


Weather 


Missing Equipment 


Other (Describe) 


Odometer (Start)Re {'3'? 5 2 I 


Current Project Information 


Last Sample Number Used 


Last Location ID Used 


Current Location (if not complete) 


Sampling for 


Laboratories used 


Paperwork ft equipment left at/in 


Site Contact 


Contractors on Site 


turn t ^ ' 5 ' ? 7 3 


)««6«-' --<T\ I 


_̂ EA_ 
Time and place to meet contractors 


f^^ooU V,1^. 
0 1 3 o ^ 


<|S^. 


^ 
• 
- / 


w ^ 


K-^ 


t X -


*-^ 


Sample labels complete 


Sample/cooler seals OK 


All samples obtained 


Chains of custody 


All forms/logs complete 


Site condition OK 


Site H&S Plan on site 


Instruments calibrated 


Residuals Disposition 


Item Approx. Amount 


Soil/Solid 


Groundwater 


Decon Fluid 


PPE 
Other 


' o ^ o ( . 


3 o CfJ. 


•* . 


Container ID 


rSf - O T - O o > . 


P,p-c-r-oo^ 


"̂ ^ -> 
Weather Conditions 


Checked By 


Temperature f o ' ' - H 5 * ' F Precipitation R « . V . , l ^ c « . ^ Wind 


Comments ^ ^ 1 - ^>-^ 
^-r \ £ 


Expendable Items Used Equipment Used 


T 


Item LEA Number Qty Item LEA Number 


Bailer, Disposable (spec, size) 090 Generator 3500 Watt 153 
Decontamination Supplies 081 Meter, Conductivity 022 
Dnim, Closed Top 55 gallon 086 Meter, pH/Temp 021 
Filter, In Line 024 Miscellaneous Small Tools & Equipment 152 


I Miscellaneous Health & Safety Items 060 Pump, Grundfos 073 
Tubing, 1/2", NOS 007 Pump, Peristaltic (spec. Master or Isco) 040 
Tubing, 3/8", NOS 008 Pump, Submersible 201 
Water, Distilled 025 Pump, Watera 038 


Thermo-Anemometer 248 
^AU^t . ' t . 'Z',p\o..U Turbidimeter 023 
O - u« U «^ b kkn-U I t^*" ^ ' VOC Analyzer, Photovac 2020 (PID) 012 


Water Level Indicator 
F^)>^ T'iU. 


028 


r « . . ^ T>< 
b>y-Uji.U, u^*i"W. r->&«*-' j '> '*-^ ' 


Field Personnel Mark Winboume «tUxl! 







Loureiro Engineering Associates, Inc. 


DAILY FIELD REPORT 


Supplemental Sheet 


LEA Comm. No. 
Project 
Location 
Client 


15RP60I.001 
Additional Engineering Support Services 
Centredale Manor, North Providence, RI 
Swidler Berlin Shereff Friedman-JMu 


Page 3 . of Ca 
Date a./^" / o f 


Description of Site Activities 


•j-.t^*.. "D.-i1[v:> ^I ' -MJY o'»~>'t*. rv^U.j 


ut" 
.1-


A.c<^< , 5 U ^ jt U/>>f, 
• i (~-A lc«t-^ J x ^ - i U - C o ^ a i PV«AW i^ £Pft 


i ^ i y^ ' ^ j ^ '^k:'-tt^J oK" j - t^nw^j > -̂vV>>̂ U<c ; «)..<U-j p , - ^ J ^ 
o^-V't«, 


0^ j - ^ ^ O W<J_ U VM-M 


V .̂i 
\if.\ W^ r»i ' - 1 J jfvyi.K../p^s,iKvi^. 


13-P0-. X>r^*^ J»/«-t-«3 i'iCe< r ^ c - l <'UUoU.i K^HU. cUc^tcL^'wU*-^ J o y ^ 
.g. 


s«,1 ^ > - ' VU 3^ ?<••! } ' ' " ' '* ; ^ / "^ 


I - , . . . , - , r ' ^ A — ' ~ 7 ~ ^ m Zrr—7i T" 


u ^ ^ 
Co'teci »n ^f: 


^-
f t— Sd.1 


$ 1 9 ^ 1 ; U< r fti 
Pi 4 t « . Pr..>^S> -L h«<rJ 


J h i "P«v_t S — VU. *^o »~»^ '—'̂ ^ t-»At-| (2, s'ttt-. 
y.U- . o ( C - v l c 4 o * ^ . / S*>^^^« ^ lanJ"! r^ i ,^ 







Loureiro Engineering Associates, Inc. 


DAILY FIELD REPORT 


CALIBRATION RECORD 
LEA Comm. No. 
Project 
Location 
Client 


15RP601.001 
Additional Engineering Support Services 
Centredale Manor, North Providence, RI 
Swidler Berlin Shereff Friedman-JMu 


Page 3 of C> 
Date q / y / o:g 


pH Meter/Serial # 


Initial Calibration 


Calibration Check 


Calibration Check 


pH 7.00 pH 10.01 Spec. Cond. 


Turbidity Meter/Serial # 


Initial Calibration 
Calibration Check 
Calibration Check 


ORP DO 


PID Meter/Serial # 


Initial Calibration 


Calibration Check 


Calibration Check 


Time Standard Meter Reading Zero with 


Balance/Serial # 


Initial Calibration 
Calibration Check 
Calibration Check 


Comments 


Field Personnel Mark Winboume Signature, 







Loureiro Engineering Associates, Inc. 


FIELD SAMPLING RECORD 


MISCELLANEOUS SAMPLES 


LEA Comm. No. 15RP60L001 
Project Additional Engineering Support Services 
Location Centredale Manor, North Providence, RI 
Client Swidler Berlin Shereff Friedman-JMu 


Sample ID 


Ji:ia'lofeT 


I ^ M ^ H S 


n l ' ^ ^ s ^ 


t l * H > l C 


\ 
\ 


\ 


\ 


Location ID 


/^t-*- O S S 


Mu)- LtA - o 1 


r ^ ^ ' L e A - o<^ 


T)K.S-OiRp.Ool 


\ 


X 
\ 


Time 


O'ioS 


\0%<i 


l i c O 


K5-S 


\ 


Sample 
Type 


G « ^ 


GU4. 


GWL 


ssc 


Depth 
(ft) 


S.H5 


l . & S 


rj/fi> 


PID/FID 
Reading 


1 -i^-5 


^ ; ">Q, 


t,lC>H 


f^(pi 


Page ^ of C 
Date J / S" / c-g 


Comments 


Fl.ji,^>o--f-:-r.fl.r.~ - 5 " 


Cl^.cti.,;'. T.o.R.'. ^ • t - 3 Z . s ' 


XUv-j.:T.*.<^. : S^+53.1 


Q 0*-^»Si|-c Vr w - 5» 0^>"~$ 


- . . ^ ^ 


^ ^ ^ ^ \ ^ 


\ ^ 


\ 


Waste Cont. 
ID 


NJy^ 


N/A 


' " N / / , 


R P - oT - O 3 


t ^ f -•OT - O p 


1 


\ 


\ 


\ 


^V 
Field Personnel Mark Winboume ^ - - ^ ^ X Sienature ' 


—-^ ^̂ - . -McM^jdu ' ^ • 







(LEA 


Loureiro Engineering Associates, Inc. 


FIELD BORING LOG 


BORINGID: ^ ^ - ^ ^ ' ^ - ^ ' i > 


LEA Comm, No. 15RP60L001 
Project Additional Engineering Support Services 
Location Centredale Manor 
Client Swidler Berlin Shereff Friedman-JMu 


GPS Latitude 
GPS Longitude 


Page 
Date 


5 of G 
cS 


Drilling Method y-htt..^ SU^ Qvvt.- Drilling Contractor Gjp-Sg.'-v^ 
Sampling Method '̂ <?t'«t: ^ f ; j n Drill Foreman ~o<. S^/fW 
Groundwater Depth C at V D ^ Drill Rig "Dt^^euj ^ ^ ^ ^ ^ ^ ^ ^ ^ 


Description of Recovered Material 
(Color, primary grain size and amount, other grain sizc<s) and amounts, 
density, moisture, coherence, structure, sotling. other characteristics) 


o-V" . rt.4.-, - 1 3 . " : B/t^U •£'«-T. 


.,^st, sf.tt 


Comments 


Waste Container Fi P - o T - o D ( Trip Blank ID(s) t^/f^ 


B, r> 


Cooler ID '^/ '^ 


Field Personnel Mark Winboume /CK^vX-— 







WELL COMPLETION REPORT 


s/c 


Project: Additional Engineering Support Services 
LEA Comm. No. 15RP601.001 
Client Swidler Berlin Shereff Friedman-JMu 
Location Centredale Manor 
Drilling Contractor ^po^n.^^*^ 
Drilling Method U .11-u. S U ^ ^ ^ 
Sampling Method 'Splifc: 5poa^>^ 
Groundwater Observation 
Depth —Col.— at t>'D. Hours 


Start Date 


End Date 


Logged by 
Drilling Foreman 
Drill Rig 
GPS Latitude 
GPS Longitude 


Well ID 


/Vic^- (_£A - 0 3 


Protector 


Material 


Diameter 


Length 


Stickup 


Key# 


"̂  U^l 


Ground 


n)(;-U-Jl. 
Cover Type I—>ct<^. 


^r^ 


J 
Top Seal 


Top 


Bottom 


Material B^AU-T-^-fc 


»( 


Secondary Sand 


Top — 


Bottom 


Size » O / H O 


Filter Pack 


Top _ 


Bottom _ 


Material ^ / ^ i ^ V e -


l 


/ P v C 


Reported depth to bottom of boring 


Comments H . T 5 " •5^- '~^ 


I rep M̂ W. 


I 0 - 3 ? ' 


b,H-.' 
i C y t A O 


Concrete Diameter 


Concrete Thickness 


Reference 


Stickup 


Description 


l o " 


/v 3. ' 
T ^ p of P V C R \ i v L ^ 


Casing 


Diameter 


Material 


Length 


Stickup 


Seal 


Top 


Bottom 


Material 


Screen 


Top 


Bottom 


Material 


Diameter 


Length 


Slot Size 


^ 
f v C 


_A: 


u' 
j i i 


B^l»-^.\r^ 


?• 
I o 


pvC 


a" 
s ' 


O. o'3. 


Miscellaneous Materials (Quantity Used/Item) 


e el-c o - > 
1 i^ f t. C J O ( J — 


Cement 


• Bentonite Chips 


Bentonite Pellets 


Bentonite Powder 


Grout Weight 


•Filter Pack Sand 


Capping Sand 


WeU Point 


Well Plug 


I «,» 
' a - ^ L,^ t 


Signature ^^^^^v*Ja--'t-Jj^ 


Loureiro Engineering Associates, Inc. 







A .J .^ f^<. t ) n - i \ 5 C->'p,..u. ^ u J P U : . 


SPECTRUM ANALYTICAL, INC. 
Featuring 


H ANIBAL TECHNOLOGY 


• ) . J ^ M •? 5 0 ( ^ v-̂  


CHAIN OF CUSTODY RECORD 
Page. .of. 


Special Handling: 
H^tandard TAT - 7 to 10 business days 
D Rush TAT - Date Needed: 


All TATs subject to laboratory approval. 
Min. 24-hour notification needed for rushes. 
Samples disposed of after 60 days unless 
otherwise instructed. 


Report To: !>.. J ^ / lit. 
i " ' " ' rv). O f ' -^ 
f ' < • U-. c.~r ~? C> o t> A 


Project Mgr.: 


Invoice To: 


P.O.No.: RQN: 


Project No.: 


Site Name: _ 


Location: 


\ ^ « x C ^ i 


r Cc.M-. . j>u if-->^-^... 


N. , O i . f y State:. 
-? — 


Sampler(s):, ••v-> 


3 2=HC1 3=H2S04 4=HN0j 5=NaOH 6=Ascorbic Acid I=Na2S20 
7=CH30H 8=NaHS04 9=__T^_c_e 1 10= 


DW=Drinking Water GW=Groundwater WW==Wastewater 
0=OiI SW= Surface Water SO=Soil SL=Sludge A=Air 
Xl= X2= X3= 


G=Grab C=Composite 


Lab Id: Sample Id: Date: Time: 
•s 
a 


Containers: 


O 


E 
< 
o 


13 
O 
es 


o O 


Analyses: 


\ 


\ 


\ . 


OA Reporting Notes: 
("check if needed^ 


D Provide MA DEP MCP CAM Report 
n Provide CT DPH RCP Report 


QA/QC Reporting Level 
n Standard D No QC 


D Other 


State specific reporting standards: 


i 3 t HO-n v/ -̂  / « ?!) 0 ! > 3 6 G So 
! I l - f i t 3 - 5 ifvt O 


i 3 J 4 A I 3 O''^'' 


-t 
U Ov A . t 


( 3 j -1 a i ^ 01 a 1 i H - , ^ O T r ( . i 


. 3i ^ ^ , 5 «̂  


\ 
^ 


) 3 < '•< J i ^ 


x: ^/^h'i \ i S S S o X M 


I I ^ ; ^ ; ^ F = 


n Fax results when available to ( ) 


H^-mail to d A .V v-> H ' <S !->...•«. r (>. .̂ ^ n ^ 


Relinquished by: 


•^n^ktdJ. 
Received by: ^ ^ Date: 


ê -M.. r.. \u,,^if^::,D.^ .^. / .^ 


HDD Format 


Time: 


. > o O 


Condition upon receipt: • Iced • Ambient D "C 


( U.i fMmgtow Diavo*'Agawam,"i i&i-«-4t5r, ^oi'O' "-raA '41'3''709'4076' * "wwwi'sptetirarn'Aiifllytwfl't'.eem'"' 







( ( 


LEA CHAIN OF CUSTODY 


Loureiro Engineering Associates, Inc. Case Number 
LEA Comm. No. 
Project 
Location 
Project Manager 


15RP601.001 
Additional Engineering Support Services 
Centredale Manor 
Dave Scotti 


CHAIN NUMBER-903-® ' (^c^aifeco i 


Page. of 


-"^YiiiL S ' c ^ U ^ (\^i.^ /Co^o^-,(=oW 


Date ^ / S" / 0 8 


Sampling Method : 
Matrix Soil Vapor Water Other 
Container Type Cl< Gl>s«. TTa^i 


" ^ i r t ^ ^ No. of 
Cont. l b PNJO. 


Time 


T 7 ^ ^ 


Mass 
(gm) 


PID/FID 
Reading 


Sample 
Matrix 


Analysis(es) Requested 


1 11.1 MJ-td N / ^ NlV\ So-, I 


10 
11 
12 
13 
14 
15 
16 
17 
18 


X 19 


^ 
20 


Comments 0<»-^LcS \-«v "o-nal - l -


Cooler ID(s) 


Transfer 
Number Item No 


1 


Transfer 
Relinquished By Accepted By 


Lg/q ^-JvyU. F'-rj^o 


Date 


a/s/og 


Time 


a / o o 


Signature 'mjujj^^ 
100 Northwest Drive, Plainville, CT 06062 Tel: 860.747.6181 Fax: 860.747.8822 e-mail: tmclemmey@loureiro.com 



mailto:tmclemmey@loureiro.com





LEA 


Loureiro Engineering Associates, Inc. 


LEA Comm. No. 
Project 
Location 
Project Manager 


15RP60L001 
Additional Engineering Support Services 
Centredale Manor 
Dave Scotti 


Sampling Method -^i/iliL S - < ^ H»>-<1 Q->̂ j,̂  /C>/~yo^'^p.e/ 
Matrix Soil Vapor Water Other S o'. ( ' 
Container Type Cu<^ Gt»v. Tft^i 


CHAIN OF CUSTODY 


Case Number 


CHAIN N U M B E R - 9 0 2 - ® l^i-^jiiGco i 


Page. of I 


Date ^ /S" / 08 


No. of 
Cont. t b Mo. Time 


^̂ T̂ 


Mass 
(gm) 


PID/FID 
Reading 


Sample 
Matrix 


Analysis(es) Requested 


a l"^! MJ-td N f ^ N i ^ t So-, I 


S 


10 
11 
12 
13 
14 
15 
16 
17 S S 18 


V 19 


^ 
20 


Comments o<<-̂ U,$ Vw ucnrv*!-^ 


CJU «;.^i^ V <AU^U»^ 


Cooler ID(s) 


Transfer 
Number 


Item No 


1 I 


Transfer 
Relinquished By 


•t!;v::ai;w.u.^/?^^^2ty^'' 
Accepted By 


TdjC, 


/ 6>./.,^ • ̂ ^ 0cf4-7ci.J^Ay''i'' u : : i 


Date 


a/s/og 


Time 


3 . (60 


Signatiire m h A y , j . ^ • 
lOONorthwa -ive, Plainville, CT 06062 Tel: 860.747.6181 Fax: 860.747.8822 e-n|' -mclemmey@loureiro.com 



mailto:-mclemmey@loureiro.com





( ( ( 


CHAIN OF CUSTODY 


Loureiro Engineering Associates, Inc. Case Number 
LEA Comm. No. 
Project 
Location 
Project Manager 


poc Samplmg Method _, • - / 
Matrix Soil Vapor Water Other S o'A 
Container Type P/-»l-.-c B t . / ? - . ) f r l , fS^^tc^ 


15RP601.001 
Additional Engineering Support Services 
Centredale Manor 
Dave Scotti , 


CHAIN NUMBER -602-® I ^ ' "^^x o|> I 
Page 1_ of. 


S p ^ ^ Stc^ >̂ P 


Date <a / S / oS 


1 <sis2-â  j _ 


No. of 
Cont. 


Time Mass 
lSn)_ 


PID/FID 
Reading 


Sample 
Matrix 


Analysis(es) Requested 


n IHAK 6 « 3 o N ^ ^ O- o So'A 
1 | - ! > I M 2 . 1 3 L O^M o- £> 


n w;?.t3 0< (̂5- o . o 
l l t M O L i M oia? «j. O 


^ ' • c f >v^u:> ( H O * - ! ) ) i l Ma(5 I ooC >J/V1 O. o 


10 
11 
12 
13 
14 
15 
16 


" N " 17 :x: 18 
19 
20 


Relmquis 
Transfer 


Relinquished By Accepted By 
Date 


.;i/s/o8 


Time 


n , 


^XVrj^ 
100 Northwest Drive, Plainville, CT 06062 Tel: 860.747.6181 Fax: 860.747.8822 e-mail: tmclemmey@loureiro.com 



mailto:tmclemmey@loureiro.com





ENVIRONMENTAL CONTRACTORS 


20 Authority Drive 
Fitchburg, MA 01420 
Phone: (978)348-1989 
Fax:(978)348-1128 
www.geosearchinc.c 


n 
DRILLING VERIFICATION FORM 


Site: /\J.^(VV'J^I'(CP-'- \n-^'l S\. Date: ^ ^ f O T 


Driller: ^ \. />/{,/'"-^ . Hours on Site Each Day: ^.1 


Item 
RigType= lyXt^C}/' 
RigType= _ 
Mobilization- ^ig/vacfrotje^ 
Mobilization- ^uppda^bicJe-^ 
Overtime 
Overnight 
Compressor 
Air Hammer Bit Wear 


Permanent Casing 
Permanent Casing 
Rock Core 
Core Boxes 
Road Box Repair 
Debris Removal 
Saw Cutting 
Jack Hammer 
Concrete Corer 
Concrete Corer Bit Wear 
Additional Personnel 
Grout 
Grout 
Grout 


1" Screen 
1" Riser 
1" Point 
1 "Expansion Plug 
2" Screen 
2" Riser 
2" Point 
2" Expansion Plug 
4" Screen 
4" Riser 
4" Point 
4" Expansion Plug 
2" Splitter 
4" Splitter 
Steam Clean on Site 
Decon Pad/Tub 
Grout Pump 


°*--^ ; P ' /} 
C V raP IV(V 


Description , 
H. S .A. Diameter^ V ' ' ^ -
H. S .A. Diameter= 
Per Hour, Round Trip 
Per Hour, Round trip 
After 8 hours on Site 
Per Crew 
CFM Size:= 
Bit Size= 
Bit Size= 
Casing Diameter= 
Casing Diameter= 
HV NX HVWL 


2 Man Crew 


2'x2' Pad 


More Than 2 Man Crew 
Casing Diameter 
Well Diameter^ 
Well Diameter= 


Per Foot 
Per Foot 
Each 
Each 
Per Foot 
Per Foot 
Each 
Each 
Per Foot 
Per Foot 
Per Foot 
Each 
Each 
Each 
Days 
Days 
Days 
Each 


T i 


l O ' 


} 


1 
( 


Units 
# of Days 
# of days 
Per Hour 
Per Hour 
Per Hour 
Per Night 
Per Day 
Per Foot 
Per Foot 
Per Foot 
Per Foot 
Per Foot 
# of Boxes 
Per Day 
Per Well Head 
Per Pad 
Per Day 
Per Day 
Per Inch 
Per Man/Day 
Per Foot 
Per Foot 
Per Foot 


3" Manhole 
6" Manhole 
8" Manhole 
12" Manhole 
4" Protective Casing 
6" Protective Casing 
Silica Sand - 50lb bag 
Sakrete - 501b bag 
Bentonite - 50lb bag 
Portland - 501b bag 
Sylvex Asphalt Patch 
5' Soil Liners 
4' Soil Liners 
2' Soil Liners 
3.25 Soil Casing Points 
2" Expendable Point 
1.5" Expendable Point 
DOT Drums 
Traffic Cones 


Total 
1 


< 
3 


Each 
Each 
Each 
Each 
Each 
Each 
Each 
Each 
Each 
Each 
Per Pail 
Each 
Each 
Each 
Each 
Each 
Each 
Each 
Each 


• " • 


/ 


; ^ 
1 
1 


^ 


A^ 


Driller Acceptance: 


Engineer Acceptance:. 


Qiff ^ ^ r h 
JyuM.i.Jh 


.Date:. 


. Dale: 


^ CJ 


<^I^M 



http://www.geosearchinc.c





DAILY FIELD REPORT 


Loureiro Engineering Associates, Inc. 


LEA Comm. No. 
Project 
Location 
Client 


15RP601.001 
Additional Engineering Support Services 
Centredale Manor, North Providence, RI 
Swidler Berlin Shereff Friedman-JMu 


Page ^ of ^i 
Date Z. / & / 0 8 


rT=fo" ^ Arrived at Site 
Site Activities 


Soil Sampling 


Departed from Site I 5 ' ^ 5 Vehicle 


Groundwater Sampling 


Surface Water Sampling 


Vapor/Air Sampling 


Concrete Sampling 


Other Sampling 


Other Sampling 


Well Development 


Non-productive Time 


None 


Equipment Breakdown 


Late 


Quality Assurance Checks 


Yes N/A No 


Geoprobe Work 


Concrete Coring 


Construction 


Waste Management 


Inspection 


Site Walk Over 


Surveying 


Other (Describe) 


Weather 


Missing Equipment 


Other (Describe) 


odometer (Start) | 3 ( ^ o 3 5 Return 


Current Project Information 


Last Sample Number Used 


Last IxKation ID Used 


Current Location (if not complete) 


Sampling for 


Laboratories used 


Paperwork & Equipment left at/in 


Site Contact 


Contractors on Site 


-i54aa 
92 E) 


N 


lA. 
ê  


K/ 


T>^£' 
A 


< t ^ v̂  BkA 
k £ l l i / i 'V 


Time and place to meet contractors -^JfA-


r 
\^_^J Residuals Disposition 


Item Approx. Amount Container ID 


^ 
• 
^ 
^y 


y 
y 
y 


i / 


Sample labels complete 


Sample/cooler seals OK 


All samples obtained 


Chains of custody 


All forms/logs complete 


Site condition OK 


Site H&S Plan on site 


Instruments calibrated 


Checked By 


Weather Conditions 


Temperature • ^ - 3 S "F Precipitation S,i<iw, r u t n 


Comments 


Wind t , r ,Kt NVN/ 
/ ' 


Expendable Items Used 


Qty Item LEA Number 


Equipment Used 


Qty Item LEA Number 


Bailer, Disposable (spec, size) 090 Generator 3500 Watt 153 
Decontamination Supplies 081 Meter, Conductivity 022 
Drum, Closed Top 55 gallon 086 / Meter, pH/Temp 021 
Filter, In Line 024 Miscellaneous Small Tools & Equipment 152 
Filter, Zap Cap 024 


^ 
Pump, Grundfos 073 
Pump, Peristaltic (spec. Master or Isco) Miscellaneous Health & Safety Items 


30 
T^ 


Tubing, 1/2", NOS ( ^«.^t: 
Tubing, 3 i^ . t^e& ̂  


060 040 


Water. Distilled 
KfST 


007 Pump, Submersible 
008 Pump, Watera 


201 
038 


025 


s 
Thermo-Anemometer 248 
Turbidimeter 023 


( p ( f t < / S , ^ ' ^ - ^ t ^ ' ' ^ VOC Analyzer. Photovac 2020 (PID) 012 
Water Level Indicator 028 


• J ^ c-A-ifcTi 


r^'>^«.' ' T) 


Field Personnel Mark Winboume 
C. Scott Brown 


Signature 







(LEA 


Loureiro Engineering /Associates, Inc. 


DAILY FIELD REPORT 


Supplemental Sheet 
LEA Comm. No. 
Project 
Location 
Client 


15RP601.001 
Additional Engineering Support Services 
Centredale Manor, North Providence, RI 
Swidler Berlin Shereff Friedman-JMu 


Page Q of _ 3 _ 
Date R / g" / 0 JT 


Description of Site Activities 


rv ic^-Lf*? -o 
J rvv,^- e g - A - 0 3L. 


O S . S i (L^(it,.,uA f l ' P . i k ^ O.S.J ?<t)i (-, l>v£ o-j i ^ r*- K J - J i l l at t_-../^ / ^ ' - ' - o s s 
t~- 'L .^-^g i^-o l fv^L->- ^ - I T A - a a , cuJ J^u^- ^ E iq -0 .3 . ^ ^ r U - '^I ' . i . .^^ ' . c^tUj U fl<|^^U>li 
V D g . - ^ i - ' - l - p<• ^'>')i-'-x. t /w-m g ^ L I - -


^ .^t(>Us- L - ').K- f /«^^'> 
r ^ C ^ S ^ f c A i I 


l '».r<'—() V ) OLCCA-i) 
t = ^ ^ 


I ^^L- - i - t T i g - o | ^ J yxAUv - LgFV -<>oL. 


" ! : > • - ^ « ( ^ , K . - 1 ^ i /c r 


il Siu^t-g.." 0 ^ 0 C~. <3 l o 7 L » ; t ^Ui l< .< . c ^ J 


. ^ L^ f l s y? \> J ^ ^ H i ^ ê>- 4 ^ lo^ 4 ^ 


t^ -Cpt'-vt ^ T^ 
(̂  Ra ĵ̂ i-U 


f L . fc iC U-.I. JCr<!_e-n. i^ o^- i p p y l ^ L j U j i o j ? - ^ ^ ^ t ~ j ^ U 


~ ^ 137 J^ l-o^ J . « ^ , f i ' 
^ 


=3 u/'-'-r. O ^ 


U-1 r-*i-a . 'ki l- . A e p ^ ^ ^ o ^ t i , J j^<i>l 
^ ^ IK . , l^i-S ^ q ^ Ltd VJ.-̂ -.O<) 5>^.--1I-, «~~«.oi- l t :Hn p ^ / ^ U - ' k c ^ oO-i5 U ' l - . ' c 


i,|.U, U ^ vh. 
t'^-'f!! 


: su lh< - l-̂ î̂ .-A tA-3 yi-x. i/.̂ «̂ U > C/ «X.^ t..^ <̂  5"-<i^J 1..^.^ 7. j« . j ; / . , - U i-^t< ' ^ ^ 1 
^ 


> j u - r -Wo/^A-'O o 


4 lU. l-'f ^ iU J i ^ " 3̂  ' U y Cool .yL-i.'«A ^ U.^j / • ^ l 


^ yi^,^rev>-^c'n c)o'..-M.v,fr̂ f \r~ IW w«̂ ^ r-^^.»^ '?cl'U»^, lA-U fo^/' i-J /̂(i o-^^t- (V--/ ^J^ . 
^—^~ ("T; rr:? 1 ir7~?i r —\—rm—7^ ,. n -» f—1— -? T 


.v.. f ^ L O ^ A U ^ v ^ J "I)ft-g. X o o M - i 


j <̂ (-e./̂ r->.'>-o Co—w i.<!-(- '̂̂ < ( P'-'~-M r t ^ U , ) 


<^1 jV =S?-' - * ^ 
rU»- A*if-^\- l>-*i^ , 4kji. r«L(n<^t>- O-/*^ >v-<<^or<J <«^ t " W - J L> J a^U^' ik^ ir^ J a (^(j ,i 


)• C t-O f ^ L V Xv' ̂  p,wjkcj \>'̂ y^ 6*u -i-u ^ i . 


——————— j —^r I . _ ,, J 7^7" » !-• r 


Field Personnel Mark Winboume 
C. Scott Brown 


signature .^ 







c ( 
( 


LEA 
^ 


^ 


Loureiro Engineering Associates, Inc. 


DAILY FIELD REPORT 


CALIBRATION RECORD 
LEA Comm. No. 
Project 
Location 
Client 


15RP601.001 
Additional Engineering Support Services 
Centredale Manor, North Providence, RI 
Swidler Berlin Shereff Friedman-JMu 


Page '^ of ^ 
Date a / '8 / ~ ^ 


pH Meter/Serial # 


Initial Calibration 
Calibration Check 
Calibration Check 


T ^ i y f . ^ 1 • l-sx 
pH 7.00 pH 10.01 


10,0 1 
Spec. Cond. 


/ ^ - i f - -6 ( . : . 


ORP DO 


\ 


\ . 


% 
^ 


Turbidity Meter/Serial # f:̂ l̂ 4̂̂ ' • 3 3 0 


Initial Calibration 
Calibration Check 
Calibration Check 


Time ONTU 


o 


lo 
. ^NTU 800 NTU 


PID Meter/Serial # 


Initial Calibration 
Calibration Check 
Calibration Check 


yVTu^act 
Time Standard 


( '^• £1 
Meter Reading Zero with 


Balance/Serial # 


Initial Calibration 
Calibration Check 
Calibration Check 


Time Standard Balance 


= r ^ - ^ p 


Comments 


Field Personnel Mark Winboiune 
C. Scott Brown ' < ^ - ^ ^ , 


Signaturt " ^ ^ X ^ -







Loureiro Engineering Associates, Inc. 


FIELD SAMPLING RECORD 


MONITORING WELL INVENTORY 


Page ^ ' of H 
Date ^ / 8 / O ^ 


LEA Comm. No. 
Project 
Location 
Client 


15RP601.001 
Additional Engineering Support Services 
Centredale Manor, North Providence, RI 
Swidler Berlin Shereff Friedman-JMu 


Sample ID 


2229104 
2229105 »v)o - L^ ' ^ - p ; 


Location ID 


j - v - t - j - o S S l ) @ 3 o 


Time 


- t i ' 5 


Predicted Depth 
of Well to Water 


I C . i g 


Actual Depth 
of Well to Water 
?./<? i l l 


PID/FID 


r.« A 
\ ^ . ^ , 


l iVS^ 


Reference 
Elevation 


'^Hr -f ^ 


t 
Conunentsi;. • 


i^l' . ^ v C 


2229106 yv^<~'-L-' t '^-•oJ. o b - i « ' ^ h-^S T . J o ^ ^ o 
2229107 


3»T 
o^MS lo j 3 i C 0 <s.C'l iaCtj Tt J i t ' \ r f / - l i ; ^ 


Field Personnel Mark Winboimie 
C. Scott Brown ^ ^ ^ 


Signature, f ^ X < J ~ ^ — ^ 







LEA 


Loureiro Engineering Associates, Inc. 


FIELD SAMPLING RECORD 


WELL DEVELOPMENT 


LEA Comm. No. 
Project 
Location 
Client 


15RP60L001 
Additional Engineering Support Services 
Centredale Manor, North Providence, RI 
Swidler Berlin Shereff Friedman-JMu 


Page_S_of_3_ 
Date ^ / 8 /<o8 


Time 


) ^ Monitoring Well Number MW-LEA-01 Sample Number(s' 


Initial Field Data and Measurements 
Depth of Well tG.^€ Reference Used 
Depth to Water ?_ _ ! ^ _ _ PID/FID Reading 
Height of Column ^ . C C Interface 


Well Casing Diameter Ĵ  Material 
Protector Road Box / SEfikajs 
Ground to Reference 
Comments 


^ „ ' ĉ rv^ 
••y -


Yes/1^ Ifyes, Depdi 


PV^ General Condition 


Lighter / Heavier 


OK Bad 


X *-ci' ^v^ * 1 . 3 ^ s.tM*»s 


Casing Seciue 
Collar Intact 
Cover Locked 
Other (describe) 


. y 
<y 


y 


y 


Development Information 
Purge Volume Factors 


0.5"-0.01 
I"-0.041 
1.5"-0.091 
2"-0.16 
4"-0.65 
6"-1.5 


Initial Sample Observations 
Clear 
Colored 
Cloudy 
Turbid 
Odor 
Sheen 


JTT""^'-—Parameter 
Volumes^ ~^--^^ 
Initial < 1 


Gallons 


1 


H 
G 
e 
\ 0 


t 3 


IS 


n 
• 8 
'T 
ao 
^ » 


3a 
a 3 
a*i 


Temp (C) 


I . H 


i . S 


^ i . - x 1 


c.q 
<.t 


^ - ^ ^ 
3 . * 
y-H 


a.x. 
3 . 5 
3.<I 
3 5 


3.:>. 


s-*' ^ 
i . i 


pH (SU) 


- r . 7 3 


SpecCon. 


7.«5 


C t ^ 
iCC 1 


G.5i 
6 - 5 3 
C.^0 


C.H3 
^ « . . H 0 


^_t>4^ 
nt.w/ ^ 


Turbidity 


> 1 ct o 
> i e c £ 


J -TO 


HG^ 


" < ^ 


Other 


h . -


:^r*^s^Lw, 
^ ^ ^ 


II 


L "^^ 


V 


L C ^ - ^ J 
^ {SO ! 


C.MA 


Q>-H«< 


«>oo i 
• - l o 1 "•'• " 


HO 1 
"W 


Developement Method PgfSt^S^feftnp / Bailer / Inertial Pump / Other 
^ / N o 


\ 'k-U, 
Field Decontamination? 
Waste Container ID Rf 


If Yes, with what? l > i {AJ -1^ L,, /̂Wc. 
"->--o_ 


c;r-oo3 


.-:v>- t-> 


Additional Comments O-" i " •( .,.1 ^-«i^ «'^ r'-ij^-./^-i.V- j '-•^^ - ' -^ ĉ -̂  cat-,' A..a3ciL,^ 


Field Persoimel Mark Winboume 
C. Scott Brown 







Loureiro Engineering Associates, Inc. 


FIELD SAMPLING RECORD 


MISCELLANEOUS SAMPLES 


LEA Comm. No. 
Project 
Location 
Client 


15RP601.001 
Additional Engineering Support Services 
Centredale Manor, North Providence, RI 
Swidler Berlin Shereff Friedman-JMu 


Page G of _ 3 _ 
Date c^ / V / o S" 


—Sample-iD- Location ID" -Time-
Sample 


lype 
Depth 
"IHT 


PID/FID 
Reading 


-Comments 
Waste Cont. 


ID 
_-^^^^ 


Loc^v,^ n> 'b-(M^ U ^ . \ ^ f GJU.S Ic / - / . 
>w(5\Ji") T^khk v_y o ' ~ ' ' ^ <Lr̂  t"S 


rv i i_ - i -CA-o( N.no, ^C 3. I i-'-iH w.s ' ' I v J . RP-cr-oo^ 


' ^ C - - L t / ^ - o l fN/. r o Q l 3 . 0 € , w 5 'r.S n . s t,.,L.wS 


V \ L ~ - ^ A - o 3 , I W . C . ' M , / q . N . A , r- i .A. ^ 3 1 


I 3 . G T ; - - * , ; 1 1 1 7 


13- o o / '-^«.'. I H S 1 


I , 3 . - 7o \ f/v^ '. f S"o 7 


V 
i 2 . 7.5" T ; - ^ ' - 1 5 ; 7 


N u - i - ^ A - o X I . ' I ' - ^ : (S a 7 


1^^ UJ - oS 5 "7 .17 /H"^ H" 
\aa<'i 


G.%1 I '̂'V^ '. / i r j 


(o . i 3 T . ^ -. ( H T ^ 


C>. ( o V ^ V \k T ; - - ' i ? o 3 


Kviu., - 0 S 5 S . ^ t M,4, fJ./V, w-A. t ^ A , "77-^ ' . ( J D ^ ' ^ f - c i -Oo": 


Field Personnel Mark Winboume 
b c H B r , - . - - ^ ffilX 







Loureiro Engineering Associates, Inc. 


FIELD SAMPLING RECORD 


WELL DEVELOPMENT 


LEA Comm. No. 15RP601.001 
Project Additional Engineering Support Services 
Location Centredale Manor, North Providence, RI 
Client Swidler Berlin Shereff Friedman-JMu 


Page ^ of "̂  
Date i / ^ / m 


Time 


Monitoring Well Number MW-LEA-02 Sample NumberCsj-H" 


Initial Field Data and Measurements 
Depth of Well t'jfS 
Depth to Water h ^ o 
Height of Column 1 ••i JJ 


n 
Well Casing Diameter JL 
Protector Road Box/9uc£!^ 
Ground to Reference 


.1 


Reference Used 
PID/FID Reading 
Interface 


Material 


Y e s / ( ^ If yes. Depth 


Comments \ ^ » l ' V . ' . , = <'X\ c a ^ o C k i _ 


General Condition 
Casing Secure 
Collar Intact 
Cover Locked 
Other (describe) 


Lighter / Heavier 


OK Bad 
c / 


y 
. y 
i y 


Development Information 
Purge Volume Factors 


0.5"-0.07 
I"-0.041 
1.5"-0.091 
2"-0.16 
4"-0.65 
6"-1.5 


Initial Sample Observations 
Clear 
Colored 
Cloudy 
Turbid 
Odor 
Sheen 


^ 


Volumes^" 
Initial 


Parameter 


j 


X. 


'J> 
H 


S 


c 
-\ 
V 


<i 
/ O 


' t 
/ - L 


V ' 


Gallons 


— 


I. t 


T-.'i 


7,.^ 


vr 
s -2-
s t 
C'.O 
^.v 
6Y 
-7.-2-


>. ^ 
•y<7 


Temp (C) 


1,3 
1,1-


f.̂  
Z.I 


Z. i ' 
y.n 


-*-T 


y' 
i.^ 
i . r 
« . <y 


-z.i 


pH(SU) 


Hx:^ 
T . S T -


7 1 . - 1 -


CH' i ' 
O.^-L. 
L. C Y 
t.-7 i 
6 . 6 / 


C C S 
^ . ^ • 9 


c . s- } 
C^i iCi 


f t ) 
• t : i i ) 


SpecCon. Turbidity 


f J t r JC.X' 


-J y - ' i Ct-V 


^ ^ c 


V £ 
VS 
I H 


/ / 


1 e 
^^H 
9 0 


^'^.cy 
i. 1 


Odier 


"^ -^ 


Developement Method (peristaltic Puing> Bailer / Inertial Pump / Other 
Field Decontamination? Yes/No If Yes, with what? 
Waste Container ID /f/̂ ^ t-T"- ocfJ>. 


l-i/AtV. >A_ ' - l .»- ' /< l - P^J -•r>y 5./«^<ic, U.oU 


Additional Comments 
•'ff-'.,' cv..- U-/I ^/^-<.. '•^-/Z A^..^/ /O^ 


ya/i/r^'-
r*-' ̂


AH" o.fK'* ic p\>(\̂ x '̂i o/th. one tk:<-y t>-6 (̂ Jt̂ ii 


Field Personnel Mark Winboume Signaturt 
C. Scott Brown & 







Loureiro Engineering /Associates, Inc. 


FIELD SAMPLING RECORD 


WELL DEVELOPMENT 


Page 8 of q LEA Comm. No. I5RP60L00I 
Project Additional Engineering Support Services 
Location Centredale Manor, North Providence, RI 
Client Swidler Berlin Shereff Friedman-JMu 


Date ^ / B / 0'3 
Time : 


Monitoring Well Number -MW LEA--ftHfy) 
T ^ 


Sample Number(sXlQ' 


Initial Field Data and Measurements 
Depth of Well ^^""^ 
Depth to Water C. c^ 
Height of Column S .^1 


Well Casing Diameter 3, 
Protector Road Box / SickS 
Ground to Reference 
Comments 


Reference Used 
PID/FID Reading 
Interface 


Material 


( ' l ^ ^ /?VC 


Yes /(g^ Ifyes, Depth 


Pv'C 


I >^t/> W. a C "̂S (jC î 


General Condition 
Casing Secure 
Collar Intact 
Cover Locked 
Other (describe) 


Lighter / Heavier 


OK Bad 


Development Information 
Purge Volume Factors 


0.5"-0.01 
1"-0.041 
1.5"-0.091 
2"-0.16 
4"-0.65 
6"-1.5 


Initial Sample Observations 
Clear 
(Colored 
Cloudy 
Turbid 
Odor 
Sheen 


vy 


Volumes 
Parameter 


Initial 


j 
' V 


3 
V 
f 


i 
-7 
t 


^ 


Gallons 


-
- '^b 


1.70 
•z S5 
\ .<^ A 


H^t< 
s . i a 
S.<i^ 


&:^o 


Temp (C) 


!-S 
Vlo 
|.M 
1..0 
LO 
z.H 
l.-^ 
3 1 
z. •) 


pH(SU) 


^.1H 


-^>'^^ 
l.-L'-u 


7. o 9 
^.. •7Z 
C.-)^ 
t>.V\ 
C.fe 7 


C C s 


._p:v 


Spec.Con. Turbidity 


OJ-.̂  \ooo 


(rj<^ \o ' ^ 
HO 


OiA-^IOOO 


,-1.0 


t 3 
H 


C S ^ 
s i 


_̂  


(Dther 


^^ 


\ 
^ 


^ I I IP " 


Developement Method Q'jujstaltic^^/ Bailer / Inertial Pump / Other J s. BiooU 
Field Decontammation? Yes/^^^ If Yes, with what? 
Waste Container ID / z / ' - cT- o <?-? 


Additional Comments 


10' (nihU^L^ 
I w-,|l V^-io^L / ^ t ^ K r ^ ; . i^Z-ht* 


' 5 ' 


: ^ % ; Field Personnel Mark Winboume 
C. Scott Brown 


Signature "<.•>> 







LEA. 


Loureiro Engineering Associates, Inc. 


FIELD SAMPLING RECORD 


WELL DEVELOPMENT 


LEA Comm. No. 15RP601.001 
Project Additional Engineering Support Services 
Location Centredale Manor, North Providence, RI 
Client Swidler Berlin Shereff Friedman-JMu 


Page ^ o f ^ 
Date y / ' 8 l^& 


Time 


^ 5 ~ Monitoring Well Number MW-05S Sample Number(s)J>' 


Initial Field Data and Measurements 
Depth of Well "^- '^ 
Depth to Water 3 . ' 1 
Height of Column ^ • <^^ 


Well Casing Diameter -̂  ' 
Protector F^oiE-Bttx / Stickup 
Ground to Reference 
Comments 


Reference Used 
PID/FID Reading 
Interface 


.̂ UL >P j ^ C R u a r 


Material 


Y e s / ^ Ifyes, Depth 


/ v^ii .^u^-- o'ife ;« * / . 


General Condition 
Casing Seciu-e 
Collar Intact 
Cover Locked 
Other (describe) 


Lighter / Heavier 


OK Bad 


^ 
y 


y 
y 


()o<- l'..(tca.<i 


Development Information 
Purge Voliune Factors 


0.5"-0.01 
1"-0.041 
1.5"-0.091 
2"-0.16 
4"-0.65 


1.5 6"-


Initial Sample 
Clear 
Colored 
Cloudy 
Turbid 
Odor 
Sheen 


Observations 


y ' 


y~~, Parameter 
Volumes ^ - ^ . ^ 
Initial 


^ 3 L 
f ^ l 


V \ , C J 


^ S 
^ C 
r ^ l 


- ? 
^<] 


^ i o 
^n 
^ 1 ^ 


•~( 1 
^ 


Gallons 


( 
c^,0 


3 . 0 
^ . 0 


5 
G 
1 
€ 
*=! 


<o 
» 1 


U 
'3 


Temp (C) 


I . S 
I . O 


I .e . 
A.W 
1-5 
J. 5 
/. * 
; . 1 


o.'H 
O.T 
' . d 


; .c 
1' 1 


pH (SU) 


7 . « ? 
7.6<7 


7 . 0 I 
<».*i? 
t . e S i 
7 , O l 


G.^-3 
G.->«, 
6.Cv 
&-1i 
<2"15 
C.«?S 
G.*?4 


tf^ 
^ r 


SpecCon. Turbidity 


3 A 
J15 


3 S 
I S O 


G^ 
^o 
IG 
I S 
i f 


n 11 


'̂•e 
<i . i8 


Other 


— ^ 


Wij>^ B U t k Developement Method Pefi^Jticj^igtp / Bailer / Inertial Pump / Other 
Field Decontamination? l ( ^ / N o If Yes, with what? L •*</•"•> o <, ' b ^ *-̂  " ^ ^ <r*.rcl> 
Waste Container ID py,?- cT - Ot .^ 


Additional Comments l ) r ^ Q 133^0^ «.lU p^.^*v. . - 3 . ^^l(o.,y'^ R e , K v , . i U , 5 . h S ' U . ^ 


w,cQ>^ I3W1 -̂  p;^...—ji F<^-r><j T-o.s --C 


Field Personnel Mark Winboume 
C. Scott Brown 'miiJx— 







DAILY FIELD REPORT 


Loureiro Engineering Associates, Inc. 


Page ^ of. 
Date A /OS/ 


LEA Comm. No. 
Project 
Location 
Client 


15RP601.001 
Additional Engineering Support Services 
Centredale Manor, North Providence, RI 
Swidler Berlin Shereff Friedman-JMu 


"oy 


0 ? 3 O ^ST-^h Arrived at Site 
Site Activities 


Soil Sampling 


Departed from Site Vehicle 
Odometer (Start) ^ T T T ^ Return 2 ? S " (J? 


^ ' Groundwater Sampling 


Surface Water Sampling 


Vapor/Air Sampling 


Concrete Sampling 


Other Sampling 


Other Sampling 


Well Development 


Non-productive Time 


None 


Equipment Breakdown 


Late 


Quality Assurance Checks 


Yes N/A No 


Geoprobe Work 


Concrete Coring 


Construction 


Waste Management 


Inspection 


Site Walk Over 


Surveying 


Other (Describe) 


^ ' 


Weather 


Missing Equipment 


Other (Describe) 


Current Project InTomiation 


Last Sample Number Used I > fG> 0 7 5 


Last Location ID Used t t l fHJ" u g ft •» o 3 


Current Location (if not complete) Kl / n 


Sampling for \ / o C > , ^ ' ' • * » ? ^ j T ' S S ̂  


Laboratories used ^ ^ ft*I_i__. ft 


Paperwork & Equipment left at/in T ^ K j ^ 


Site Contact S^t"^^ . 


Contractors on Site \yS^ A 


Time and place to meet contractors ». « « / I 


-n>s 


D 


y 
y 
y 
y 
y 
y 


y 
w x 


Sample labels complete 


Sample/cooler seals OK 


All samples obtained 


Chains of custody 


All forms/logs complete 


Site condition OK 


Site H(ScS Plan on site 


Instruments calibrated 


Checked By 


Residuals Disposition 


Item Approx. Amount 


"Soil/Solid 


Groundwater 


Decon Fluid 


PPE 


Other 


^ 


i5 ^ . 
V^ •» 


^^^ i ( 


CojltainerlD 


^ S H I - - - ^ 
RP-CT^ooM 


• ^ — " 


J ^ 
\.«. 


Weather Conditions 


Temperature ^ ^ ** H& P ^ Precipitation 


Conunents E ont. Wind 


:nts f •«. 


U^kt:.. N)W 


Expendable Items Used Equipment Used 


Qty Item LEA Number Qty Item LEA Number 


Bailer, Disposable (spec, size) 
Drum, Closed Top ̂ S-ggWeB-' C s * ^ * U ) 


090 Generator 3500 Watt 153 
086 Meter, Conductivity 022 


Filter, In line 024 Meter, pH/Temp 021 
Miscellaneous Health & Safety Items 060 Miscellaneous Small Tools & Equipment 152 
Tubing, 1/2", NOS 007 
Tubing, »«'H^4«8' VM**! ^ V . 


Pump, Grundfos 073 


iQ 008 Pump, Peristaltic (spec. Master or Isco) 040 
Pi.mpiTnhmrrihk, ^ l o - ^ l f t . e o C c U " " i ^ Water, Distilled 


(aUviv. Kl-.UU. Q 
025 ^ 


< ^ «-)u 
Pump, Watera 038 
Turbidimeter 023 


X VOC Analyzer, Photovac 2020 (PID) 012 
Water Level Indicator 028 


\ T - ^ ' ^ 
C-»/»fc 
;= (̂̂ v^*> X»bU-. 


• ^ 


Field Personnel Jason Ptirdy 
Mark Winboume • ^ — IXL 







Loureiro Engineering Associates, Inc. 


DAILY FIELD REPORT 


Supplemental Sheet 


Page A ^ of t o 
Date a A g S / O ^ 


LEA Comm. No. 
Project 
Location 
Client 


15RP601.001 
Additional Engineering Support Services 
Centredale Manor, North Providence, RI 
Swidler Berlin Shereff Friedman-JMu 


Description of Site Activities 


AE 0 ^ 
^ ^<y w . t ( . . * » A t . ^ c . 1^ - O A 4 « ^ 


k i 
uw«.a5 ^ t - » * 4 H > gt^W fcjfiU i * S t ^ H &V4. iJ . A * ^ y a i t r \ w < / * . 


r>*UWj «. <)*^-\t. •.'^•>i j4>c r iver. ' T^v*) wIKll ^ - i U j^^-c- i f if» 


r » v » r . 
r-̂  t)*̂ *" ^^^^ 


^</<^Ui« 
1) ' 3*^? 


\ M O Q ; S > ^ A 4 « * i q<f 
rv»Lj f l , / . ^ 3 ^ M U . AM,ii»L ^ j g «.Jr . 1^1-


^ ' .L c : > 3 : b ^ ot< 
>Ut J <)tf«-U) A . l < ~ 


nfti 
»si\ M\^ » j ; rp 


j / * ^ * " ^ -eo^. 


Field Personnel Jason Purdy 
Mark Winboume «I^ 







LEA 


Loureiro Engineering Associates, Inc. 


DAILY FIELD REPORT 


CALIBRATION RECORD 


Page ^ Qf i o 
Date e? i^S*/""^ 


LEA Comm. No. 15RP601.001 
Project Additional Engineering Support Services 
Location Centredale Manor, North Providence, RI 
Client Swidler Berlin Shereff Friedman-JMu k^iiciu j w i u i c i Dciiiii J i i c i c i i i"i icuii iai i- jmu > 


pH Meter/Serial # ( ^ ^ Q U ' ; ^ ^ N C [ 0 \ A 0 ' & S H ^ ^ \ 0 b C ^ ( i ? 5 ^ 


Initial Calibration 
Calibration Check 
Calibration Check 


Time 


<^00 


pH4.01 pH7.00 pH 10.01 Spec. Cond. ORP 


fimS ONTl 


DO 


\ 
n 


Turbidity Meter/Serial # 


Initial Calibration 


Calibration Check 


Calibration Check 


NTU 


oh 
^ N T U I nn MTTT" se^wnx. 


PID Meter/Serial # 


Initial Calibration 
Calibration Check 
Calibration Check 


2^0^ 
Time Standard Meter Reading Zero with 


Balance/Serial # 


Initial Calibration 


Calibration Check 


Calibration Check 


Time Standard Balance 


Comments ^<»j ^ ^ ^ 7 ^ . Q^^^ ^ o V P O U , ^ V > J ^ O ^ S ^ ^ ^ ^ ^ t r O 


Field Personnel (Jason Purd^ 
MarK winboi ourne 


5 







Loi.reiro Engineering /Associates, Inc. 


FIELD SAMPLING RECORD 


MISCELLANEOUS SAMPLES 


LEA Comm. No. 15RP601.001 Pape H of «D 
Project Additional Engineering Support Services Date^ /clST/ ft^ 
Location Centredale Manor, North Providence, RI 
Client Swidler Berlin Shereff Friedman-JMu 


Sample ID 


1TI£.<.TMM( 


| 3 U o C 3 


(3(Co4L 


l ^ t G o 5 7 


13IC<,15-


. ' 


\ 


\ 


\ 


"̂  


Location ID 


: O A . 


r«^/-w5"A-* 1 


Ool 


v̂  


\ 


\ 


\ 


N 


Time 


H 5 S 


MAo 


I'SHO 


i7oT 


i i a ? 


/ ^ O O 


\ 


\ . 


Sample 
Type 


B*ce 
8icr 


Gt̂ S 


Curi 


PGW 


OKr 


^ - ^ ^ 


Depth 
(ft) 


»̂ A 


N/V 


^ 


4 ^ 


Mfl 


N A 


PID/FID 
Reading 


NA 


^ ^ 


(.ot 
k^6? 


M/) 


»^/l 


^ 


Comments 


*^S/A^>7> j f c ^ / ^ 


TV *- 1 i s i ^c^a ' j g l -


~ ~ ~ ^ ~ ^ - ^ ^ ^ 


Waste Cont. 
ID 


^J/^ 


t̂ f\ 


ftf-CT-


K;/? 


\ 


\ 


M 


Field Personne 1 Jason Purdy ^~~~~^^il ^'i^?f^'"'fi / / * 
Mark Winboume -̂̂ ^^^ "̂----...̂ ^ "/ ^ • ^ W l ^ y o ' ^ 


t 


Jt 


[kA fG 
J(—y U-) 


- o^C 







LEA 


Loureiro Engineering Associates, Inc. 


LEA Comm. No. 
Project 
Location 
IClient 


15RP601.001 
Additional Engineering ^ ^ 
Centredale Manor, Northa^ 
Swidler Berlin Shereff F ^ j e i 


u p l 
• o r t Services 
. ^idence, RI 


lan-JMu 


FIELD SAMPLING RF F 


PERFORMANCE SAICIPI 


Page.^-:__of 
D a t e ^ y ^ / ^ 


LEA Sample ID 


LEA Samdie ID 


LEA Sample I 


LEA Sample ID 







*'i_f^ Loureiro Engineering Associates, Inc. 


FIELD SAMPLING RECORD 


MONITORING WELL INVENTORY 


LEA Comm. No. 
Project 
Location 
Client 


15RP601.001 
Additional Engineering Support Services 
Centredale Manor, North Providence, RI 
Swidler Berlin Shereff Friedman-JMu 


Page <o of <0 
Date«> iSt^lOR 


Field Personnel Jason Purdy 
Mark Winboume ^^^^[AX. 


! * 







Loureiro Engineering Associates, Inc. 


FIELD SAMPLING RECORD 


L O W F L O W W E L L SAMPLE 


LEA Comm. No. 
Project 
Location 
Client 


15RP601.001 
Additional Engineering Support Services 
Centredale Manor, North Providence, RI 
Swidler Berlin Shereff Friedman-JMu 


Page 
Date ^ 


Sample Time <3 :<^S 


Monitoring Well Number MW-LEA-01 Sample Number(s) 1316057 ^3\Uc.5''l^Ji^ 


Initial Field Data and Measurements 
Depth of Well H - * ? 
Depth to Water €« o ? 
Height of Column T » < 0 


*)" 
Well Casing Diameter <y 
Protector Road Box / ^c lo l* 
Ground to Reference 
Comments J-» ' 


Reference Used 
PID/FID Reading 
Interface 


Material 


Yes / ( ^ If yes. Depth Lighter / Heavier 


rS j -man 4<s^U^ P*^ i < ^ 
S j L 


General Condition 
Casing Secure 
Collar Intact 
Cover Locked 
Other (describe) 


OK Bad 


- y -


Development Information t 7 f^ t 3 7 * ^ o . l ±i<wv/ 1 iol l ^ S 
.Parameter 


Time 
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Water 


Pump 
Setting 


Purge Rate 
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DO 
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Turtjidity 
(NTU) 


T ^ 


Comment 
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Developement Method ^eristalticl^TmiRy Bailer / Inertial Pump / Other 


Sample Field Treatment If any ambiguity could exist, he sure to indicate the field treatment applied to each sample 
aliquot with the appropriate suffix in the sample ID on both the sample bottle label and on 
the Chain of Custody! 


Field Decontamination? 
Waste Container ID 


1? ( ^ / N o If Yes, with what? U'.g y .n»x- , /^Ht lK<^>i , U o ^cft^ft 


Additional Comments Vu.*^ 'S^^-^l- *. « o 5 5 ^ 
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F I E L D S A M P L I N G R E C O R D 


L O W F L O W W E L L S A M P L E 


LEA Comm. No. 
Project 
Location 
Client 


15RP601.001 
Additional Engineering Support Services 
Centredale Manor, North Providence, RI 
Swidler Berlin Shereff Friedman-JMu 


Page ^ of iG^ 
Date^/25/3 


Sample Time V^: i i ( ) 


Monitoring Well Number MW-LEA-02 Sample Number(s) 1316058 v^ . t .o ' : ^^ 


Initial Field Data and Measurements 


n 3o 
3M-


DepthofWell 
Depth to Water 
Height ofColumn_ 


Well Casing Diameter Q. 
Protector Road Box /Stictup) 
(jround to Reference 
Conunents 


Reference Used 
PID/FID Reading 
Interface 


Material 


TQC IS 
Yes / No Ifyes, Depth t>*H 


General Condition 
Casing Secure 
Collar Intact 
Cover Locked 
Other (describe) 


Lighter / Heavier 


OK Bad 


1 
A. 


Development Information 


Sample Field Treatment If any ambiguity could exist, be sure to indicate the field treatment applied to each sample 
aliquot with the appropriate suffix in the sample ID on both the sample bottle label and on 
the Chain of Custody! 


Field Decontamination? ^ ^ No If Yes, with what? \̂ ifiov>i(5K, 9 c . ^ k ^ . ^ . ^'^^CH/^^^oVj 
Waste Container ID fiP. C T ^ O o H * " ' ' 
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Loureiro Engineering Associates, Inc. 


FIELD SAMPLING RECORD 


LOW FLOW WELL SAMPLE 
+Xr LEA Comm. No. 


Project 
Location 
Client 


15RP601.001 
Additional Engineering Support Services 
Centredale Manor, North Providence, RI 
Swidler Berlin Shereff Friedman-JMu 


Page. of 
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Sample Time I V J : \ S 


Monitoring Well Number MW-LEA-03 Sample Number(s) 1316059 \'h\\pO'^A 
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Cover Locked 
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Turbidity 
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^ F U g > 
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Sample Field Treatment If any ambiguity could exist, be sure to indicate the field treatment applied to each sample 
aliquot with the appropriate suffix in the sample ID on both the sample bottle label arul on 
the Chain of Custody! 


Field Decontamination? (YejJ/No If Yes, with what? U&o f̂̂ OK, , P ^ . ' ^ ^ j A ^ ^ ^ r ^ M^3i>\ 
Waste Container ID R P -. C f - O p 4 ^ 
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Loureiro Engineering Associates, Inc. 


FIELD SAMPLING RECORD 


LOW FLOW WELL SAMPLE 


10 of 10 LEA Comm. No. 
Project 
Location 
Client 


15RP601.001 
Additional Engineering Support Services 
Centredale Manor, North Providence, RI 
Swidler Berlin Shereff Friedman-JMu 


Page " ^ of >'J 
Date«? f ^ S ' i ' ^ 


1 rr,. iC UA Sample Time ' ^ : T O 


Monitoring Well Number MW-05S Sample Number(s) 1316060 rtfft bOtH^A (g) 
\'b\^0ip6 oJ^ Initial Field Data and Measurements 


Depth of Well ' g . ^ ^ 5 
Depth to Water ^ ' ^ ^ 
Height of Column 3 « " 0 


Well Casing DiarnsteiL__Q 
Protector (Road Bp! 
Ground to Reference 
Conunents «!' t>'ftH 


Reference Used 
PID/FID Reading 
Interface 


Material 


Y e s ( ^ 


P\/c 
If yes. Depth 


Dmm( 


: / Stickup 


4= 


General Condition 
Casing Secure 
Collar Intact 
Cover Locked 
Other (describe) 


Lighter / Heavier 


OK Bad 
y 
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y - y . 


Development 
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Turbidity 
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? . ^ 3 
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Comment 


\ 


\ 


Y 
V 


Developement Method gfiristanicTiniy / Bailer / Inertial Pump / Other 


Sample Field Treatment If any ambiguity could exist, be sure to indicate the field treatment applied to each sample 
aliquot with the appropriate suffix in the sample ID on both the sample bottle label and on 
the Chain of Custody! 


Field Decontamination? ^ e s y No If Yes, with what? 
Waste Container ID R f - t T - O o H 


L.<^^;/te^^ "bX^ WtA.-^^ r^<i^^^{ 


V>,s Additional Comments ~TJ'^^^fc ^(^U^,U«, ( ^ '^^ C . I W-. «)• 
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^J^^ t^dUo^ rb Field Personnel Jason Purdy 
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TRANSMITTAL SHEET 


Loureiro Engineering Associates, Inc. 
An Employee Owned Company 


TO: 
COMPANY: 


FROM: 


RE: 


Ron Mitchum 
DAT, Inc. 
David N. Scotti 
REQUEST for ADDITIONAL 
ANALYSES 


URGENT FOR REVIEW X FOR YOUR USE 


FAX NUMBER: 
DATE: 
N O . O F P A G E S (including 
cover): 
LEA REFERENCE 
NUMBER: 


PLEASE COMMENT 


614.873.0810 
3/20/2008 


4 


15RP6.01 


PLEASE REPLY 


On Monday, February 25, 2008 LEA collected samples from the Centredale Manor Restoration 
Project Superfund Site located in North Providence, Rhode Island. The samples were received 
by you on Tuesday, February 26, 2008, under Chain-of-Custody (COC) documentation (COC 
Nos. 27723, 27724, and 27725). Copies of the COC forms are attached for clarification of the 
analyses that we are requesting for the samples. 


^lease release from "HOLD" and analyze the following 7 samples for dioxins/furans b) 
JSEPA Method 8290: 


1316057 1316062 1316058 1316061 1316074 1316060 1316059 


Subsequent to analysis, please hold all parts of samples for potential, future re-analysis. Please 
let me know if you have any questions. I can be reached at 860.410.2976. Thank you. 


The information contained in this facsimile message may be information protected by attorney-client and/or the attorney/work product privilege. 
is intended only for the use of the individual named above and the privileges are not waived by virtue of this having been sent by facsimile. I f \ ^ 


ie person actually receiving this facsimile or any other reader of the facsimile is not the named recipient or the employee or agent responsible to 
deliver it to the named recipient, any use, dissemirmtion, distribution, or copying of the communication is strictly prohibited. If you have 
received this communication in error, please immediately notify us by telephone and return the original message to us at the below address via 
U.S. Postal Service. _ _ ^ ^^ ^_^ , „ _ _ _ _ _ _ = ^ _ ^ 


100 N o r t h w e s t D r i v e , P l a i n v i l l e , CT 06062 8 6 0 - 7 4 7 - 6 1 8 1 Fax 860-747-8822 


A n E m p l o y e e O w n e d C o m p a n y 
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SERIAL .f'li t7i?a3 


ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 


7715 CORPORATE BLVD. 
PLAIN CITY, OHIO 43064 


614-873-0710 800-733-8644 
FAX 614-873-0810 
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Data/Analysis Technologies, Inc. 
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PROJECT LOC. 
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ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 


7715 CORPORATE BLVD. 
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NO. 
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DELIVERY 


•
EXPEDITED 
REPORT 
DELIVERY 
(SURCHARGE) 


» 3 K ^ S ' S 


s i H => 1 3 i ^ r- ' i "« v ^ 


I i H I 3 ^ C, rsC { 


: ' j -4 C i 314 o c / ^ (1 


153" ! I 3 i (, r̂ T 4 


i ^ JS \ 3 ( (-jc^lS 


i 3 i b 61S 


^!^io> 13 j Cv>Go 


v5*f- \3rc>'0(i:) v^r 


f feiS ^3i<oo5«i 


REUNQUISHED UISHED BY (SIGNATURE) / ^ x 


pr t RV /Qif^M&Ti i n p \ ' * RECEIVED BY (SIGNATURE) 


.DATE 


DATE 


TIME 


{^00 
TIME 


•J C A . A 


NUMBER OF CONTAÎ IEBS SUBMITTED 
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"Analytical Laboratories and Consultants" 
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PROJECT REFERENCE ,-. ^ 
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ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 


7715 CORPORATE BLVD. 
PLAIN CITY OHIO 43064 


614-873-0710 800-733-8644 
FAX 614-873-0810 


PROJECT NO. 
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CLIENT PROJECT MANAGER 
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P'*,') 
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TRANSMITTAL SHEET 


Loureiro Engineering Associates, Inc. 
An Employee Owned Company 


TO: 
COMPANY: 


FROM: 


RE: 


DEB JOHNSON 
DAT, Inc. /''~~~\ 


David N. S c o t t H ^ ^ j 


CLARIFICATIGNOTREQUESTED 
ANALSES 


FAX NUMBER: 
DATE: 
NO. OF PAGES (including 
cover): 
LEA REFERENCE 
NUMBER: 


614.873.0810 
02/26/2008 


15RP6.01 


m URGENT FOR REVIEW FOR YOUR USE PLEASE COMMENT PLEASE REPLY 


On Monday, February 25, 2008 LEA collected samples from the Centredale Manor Restoration 
Project Superfund Site located in North Providence, FUiode Island. The samples were received 
by you on Tuesday, February 26, 2008, under Chain-of-Custody (COC) documentation (COC 
Nos. 27723, 27724, and 27725). Copies of the COC forms are attached for clarification of the 
analyses that we are requesting for the samples received. 


As "highlighted" on the attached copy of COC forms 27723, 27724, and 27725, pleas 
"HOLD" the following 7 samples for potential, future analysis for dioxins/furans by USEPA 
Method 8290: 


1316057 1316062 1316058 1316061 1316074 1316060 1316059 


With regard to Sample ID 1316057, please analyze the samples (field/MS/MSD) for VOCs by 
8260B (see VOC list provided on 02/25/08); these samples have not been filtered. 


Also, as discussed this morning and as noted on the attached copy of COC 27724, no amber 
liter containers were submitted for sample IDs 1316060 and 1316060uf in the cooler associated 
with this COC form. The amber liter containers for sample IDs 1316060 and 1316060uf were 
submitted in the cooler associated with COC 27725, as noted. 


Subsequent to analysis, please hold all parts of samples for potential, future re-analysis. Please 
let me know if you have any questions. I can be reached at 860.410.2976. Thank you. 


The information contained in this facsimile message may be information protected by attorney-client and/or the attorneyAvork product privileg 
't is intended only for the use of the individual named above and the privileges are not waived by virtue of this having been sent by facsimile, i ^ 
the person actually receiving this facsimile or any other reader of the facsimile is not the named recipient or the employee or c^ent responsible to 
deliver it to the named recipient, any use, dissemination, distribution, or copying of the communication is strictly prohibited. If you have 
received this communication in error, please immeiUately notify us by telephone and return the original message to us at the below address via 
V.S. Postal Service. 


100 Northwest Drive, Plainville, CT 


An E m p l o y e e 


06062 8 6 0 - 7 4 7 - 6 1 8 1 Fax 860-747-8822 


O w n e d C o m p a n y 
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D A T 
Data/Analysis Technologies, Inc. 


"Analytical Laboratories and Consultants" 


PROJECT REFERENCE . , • 


SERIAL •«'«-


ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 


7715 CORPORATE BLVD. 
PLAIN CITY OHIO 43064 


614-873-0710 800-733-8644 
FAX 614-873-0810 
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DAT 
Data/Analysis Technologies, Inc. 


"Analytical Laboratories and Consultants" 


SERIAL <l^*« 


ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 


7715 CORPORATE BLVD. 
PLAIN CITY OHIO 43064 


614-873-0710 800-733-8644 
FAX 614-873-0810 
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DAT 
Data/Analysis Technologies, Inc. 


"Analytical Laboratories and Consultants" 


< 


SERIAL Mi t in^ 
ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 


7715 CORPORATE BLVD. 
PLAIN CITY OHIO 43064 


614-873-0710 800-733-8644 
FAX 614-873-0810 
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PROJECT LOC. 
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Data/Analysis Technologies, Inc. 


"Analytical Laboratories and Consultants" 


SERIAL Ml t J i m 
ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 
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TRANSMITTAL SHEET 


Loureiro Engineering Associates, Inc. 
An Employee Owned Company 


TO: 
COMPANY: 


FROM: 


RE: 


MARGIE 
Averill Environmental, Inc. 


David N. Scotti 


CLARIFICATION OF REQUESTED 
ANALSES 


FAX NUMBER: 
DATE: 
NO. OF PAGES (including 
cover): 
LEA REFERENCE 
NUMBER: 


URGENT FOR REVIEW FOR YOUR USE PLEASE COMMENT 


860.747.9264 
02/26/2008 


15RP6.01 


PLEASE REPLY 


On Monday, February 25, 2008 LEA collected samples from the Centredale Manor Restoration 
Project Superfund Site located in North Providence, Rhode Island. The samples were received 
by you on Tuesday, February 26, 2008, under Chain-of-Custody (No. 47367) documentation. A 
copy of the Chain-of-Custody is attached for clarification of the analyses that we are requesting 
for the samples received. 


As "highlighted" on the attached copy of Chain-of-Custody No. 47367, please analyze the 
following samples for Total Dissolved Solids (TDS), in addition to Total Suspended Solids: 


Please let me know if you have any questions. I can be reached at 860,410,2976. Thank you. 


The information contained in this facslnule message may be information protected by attorney-client and/or the attorney/work product privilege. 
It is intended only for the use of the individual named above and the privileges are not waived by virtue of this having been sent by facsimile. If 
the person actually receiving this facsimile or any other reader of the facsimile is not the named recipient or the employee or agent responsible to 
deliver it to the named recipient, any use, dissemination, distribution, or copying of the communication is strictly prohibited If you have 
received this communication in error, please immediately notify us by telqfhone and return the origitud message to us at the below address via 
U.S. Postal Service. ^ ^ _ _ _ ^ _ _ = _ _ _ = _ ^ 


100 N o r t h w e s t D r i v e , P l a i n v i l l e , CT 06062 8 6 0 - 7 4 7 - 6 1 8 1 Fax 860-747-8822 


A n E m p l o y e e 
G:\Proiecls\15RP601\monltoring well inslallation\ael\tmsnitl_01_022608_coc_'(7367.doc 


O w n e d C o m p a n y 



file://G:/Proiecls/15RP601/monltoring





AVEPILL 
ENVIRON A^ENTAL LABORATORY INC, 
100 Northwest Drive 
Plainville, Connecticut 08062 


Tel: »80-747^»78 
CT. 1,800^70-7904 CHAIN-OF-CUSTODY RECORD 47367 


PROJECT NAME: 


•» u. 


PROJECT LOCATION: PROJECT NUMBER: 


REPORT TO: .̂ -i H 
INVOICE TO: 


Source Codes; W = Well 0 « Outfall RO«RunOff R = River/Stream B = Bottom Sediment 
MW = Monitoring Well S»Sol l SG = Sludge LF« Landfill L = Lake/Ocean T = Treatment Facility 
X =t Other, Specify 
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\t)\l;>OlipUo\ 1 ? \t I -tcTTAV ->>7?TUO^>0 ^ ; 6 U ^ L-\SSN /jrE)!& tco \^ 


l̂ iu -̂'-̂ :,̂  ? ;.\, 
'XC-^\^ P\-:?t)OU^^ tX)Uf6 U D 5 D HS v̂ n VWA .̂'̂  ^^%M 


\'^f\U>6fj?C) -^gmV P^fid^iX/P ""JDUCQ (.n-pV^ '̂  H'ĵ . ^v\ T^uxi: :ii_SM 
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__ 
Container Code: P = Plastic E = EPA VIAL C = Cube Q = Glass A = Amtjer Glass B = Bacteria Bottle 
Preservative Code: I - I c e d F - F i l t e r e d N = Nitric Acid (HNOj) H - Hydrochloric Acid (HCI) R « Sodium Hydroxide (NaOH) T - Sodium Thiosulfate S = Sulfuric Ac id (H jSOi) 


O = Other, Specify ... 
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AVERILL ( 
ENVIROr^ / lENTAL LABORATORY INC. 


( 


100 Northwest Drive 
Plainville, Connecticut 06062 


Tel: 880-747-0676 
CT. 1-800-870-7904 CHAIN-OF-CUSTODY RECORD 


( 


N2 47367 


PROJECT NAME: PROJECT LOCATION: 
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PROJECT NUMBER: 


l> i : -4 ^.-M' REPORT TO: 


INVOICE TO: 


Source Codes: W = Weil O = Outfall RO = Run Off R = River/Stream B = Bottom Sediment 
MW = Monitoring Well S = Soil SG = Sludge LF = Landfill L = Lake/Ocean T = Treatment Facility 
X = Other, Specify 
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TRANSFER NUMBER 
& CHECK 
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Container Code: P = Plastic E = EPA VIAL C = Cube G = Glass A = Amber Glass B = Bacteria Bottle 
Preservative Code: I = Iced F = Filtered N = Nitric Acid (HNOa) H - Hydrochloric Add (HCI) R = Sodium Hydroxide (NaOH) T = Sodium Thiosulfate 8 = Sulfuric Acid (HjSO,) 
0 = Other, Specify 
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/AVERILL 
ENVIRONMENTAL LABOFIATORY, INC 


WATER, WASTE & SOIL TESTING 
PL*IMVILLE, CT (SCO) 747-0678 


Report No: AEL08R-1591.0 


LABORATORY REPORT 
Prepared for: 


David Scotti 
of 


Loureiro Engineering Associates 
100 Northwest Dr. 


Plainville, CT 06062 


Client Projecf#: 15RP601.001 


Source: Centredale Manor, N. Providence, R.I. 


Report Date: Monday, March 10,2008 


CT Laboratory ID No. PH-0513 100 Northwest Drive, Plainville. Connecticut 06062 NH Laboratory ID No 2506 
MA Laboratory ID No. M-CT0513 Fax: (860) 747-9264 Toll Free 1 -<800) 870-7904 ME Laboratory ID No. CT029 
NYLaljoralorylD No.-11599 Lawton S Averill - Director Alan G. Jacobs - Co-Director EPA Laboratory ID No. CT00029 







AVERILL 


ENVIRONMENTAL 


LABORATORY, INC. 


Received Date: Tuesday, February 26, 2008 


A E L U b N o . 


AEL08001915 


AEL08001916 


AEL08001917 


AEL08001918 


AEL08001919 


AEL08001920 


AEL08001921 
AEL08001922 


AEL08001923 
AEL08001924 


AEL08001925 


AEL08001926 


Client Sample 
ID: 


1316057uf 


1316057 


1316058uf 


1316058 


1316059uf 


1316059 


1316060uf 


1316060 


1316061uf 
1316061 


1316074uf 


1316074 


Sample ID: 


Centredale Manor, N. Providence, R.I. 


Centredale Manor, N. Providence, R.I. 


Centredale Manor, N. Providence, R.I. 
Centredale Manor, N. Providence, R.I. 


Centredale Manor, N. Providence, R.I. 


Centredale Manor, N. Providence, R.I. 


Centredale Manor, N. Providence, R.i. 


Centredale Manor, N. Providence, R.I. 


Centredale Manor, N. Providence, R.I. 
Centredale Manor, N. Providence, R.I. 


Centredale Manor, N. Providence, R.I. 


Centredale Manor, N. Providence, R.I. 


Sample Matrix 


Groundwater 


Groundwater 


Groundwater 
Groundwater 


Groundwater 


Groundwater 


Groundwater 


Groundwater 


Groundwater 
Groundwater 


Groundwater 


Groundwater 


y 


Collect Date 


2/25/2008 


2/25/2008 


2/25/2008 
2/25/2008 


2/26/2008 


2^5/2008 


2/25/2008 


2/25/2008 


2/25/2008 


2/25/2008 
2/25/2008 


2/25/2008 







AVERILL 
ENVIRONMENTAL 
LABORATORY, INC. 


REPORT ON LABORATORY EXAMINATIONS 
AEL Laboratory No.: AEL08001915 Client Sample ID: 1316057uf 


Sample Matrix: Groundwater Received Date: Tuesday, February 26, 2008 
Collected By: LEA Collect Date: Monday, February 25, 2008 


Source: Centredale Manor, N. Providence, R.I. 


Sample ID: Monitoring Well Sample 


Analysis Method SM19 2540D 


Test 
Detection 


Result Units: Oil: Limit Analyst Analysis Date Batcli* 


AEL08001915 Total Suspended Solids ND mg/L 1 1.0 cx: 2/26/2008 44270 


Analysis Method SM19 2540C 


Test Result Units: 
Detection 


Dil: Limit Analyst Analysis Date Batch* 


AEL08001915 Total Dissolved Solids -160.1 290 mg/L 1 20 CC 2/29/2008 44338 


100 Northwest Drive, Plainville, CT 06062 


phone (860) 747-0676 
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AVERILL 


ENVIRONMENTAL 


LABORATORY, INC. 


REPORT ON LABORATORY EXAMINATIONS 
AEL Laboratory No.: AEL08001916 Client Sample ID: 1316057 


Sample Matrix: Groundwater Received Date: Tuesday, February 26, 2008 


Col lected By: LEA Col lect Date: Monday, February 25, 2008 


Source : Centredale Manor, N. Providence, R.I. 


Sample ID: Monitoring Well Sample 


Analys is Method SM19 2540C 


Detection 
Test Result Units: Dil: Limit Analyst Analysis Date Batch* 


AEL08O01916 Total Dissolved Solids -160.1 300 mg/L I 10 CC 2/26/2008 44271 


100 Northwest Drive, Plainville, CT 06062 


phone (860) 747.0676 
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AVERILL 


ENVIRONMENTAL 


LABORATORY, INC. 


REPORT ON LABORATORY EXAMINATIONS 
AEL Laboratory No.: AEL08001917 Client Sample ID: 1316058uf 


Sample Matrix: Groundwater Receh/ed Date: Tuesday, February 26, 2008 
Collected By: LEA Collect Date: Monday, February 25, 2008 


Source: Centredale Manor, N. Providence, R.I. 


Sample ID: Monitoring Well Sample 


Analysis Method SM19 2540D 


Test Result Units: 
Detection 


Dil: Umit Analyst Analysis Date Batch* 


AEL08001917 Total Suspended Solids 2.0 mg/L 1 1.7 CC 2^6/2008 44270 


Analysis Method SM19 2540C 


Test Result Units: 
Detection 


Dil: Umit Analyst Analysis Date Batch* 


AEL08001917 Total Dissolved Solids -160.1 740 mg/L 1 20 CC 2^9/2008 44338 


100 Northwest Drive, Plainville, CT 06062 


phone (860) 747-0676 
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AVERILL 


ENVIRONMENTAL 


LABORATORY, INC. 


REPORT ON LABORATORY EXAMINATIONS 
AEL Laboratory No.: AEL08001918 Client Sample ID: 1316058 


Sample Matrix: Groundwater Received Date: Tuesday, February 26, 2008 
Col lected By: LEA Col lect Date: Monday, February 25, 2008 


Source : Centredale Manor, N. Providence, R.I. 


Sample ID: Monitoring Well Sample 


Analys is Method SM19 2540C 


Detection 
Test Result Units: Dil: Limit Analyst Analysis Date Batch* 


AEL08001918 Total Dissolved Solids -160.1 730 mg/L l 10 CC 2/26/2008 44271 


100 Northwest Drive, Plainville, CT 06062 


phone (860) 747-0676 
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AVERILL 


ENVIRONMENTAL 


LABORATORY, INC. 


REPORT ON LABORATORY EXAMINATIONS 
AEL Laboratory No.: AEL08001919 Client Sample ID: 1316059uf 


Sample Matrix: Groundwater Received Date: Tuesday, February 26, 2008 
Collected By: LEA Collect Date: Monday, February 25, 2008 


Source: Centredale Manor, N. Providence, R.I. 


Sample ID: Monitoring Well Sample 


Analysis Method SM19 25400 


Test 
Detection 


Result Units: Dii: Limit Analyst Analysis Date Batch* 


AEL08001919 Total Suspended Solids 14.6 mg/L 1 1.0 CC 2/26/2008 44270 


Analysis Method SM19 2540C 


Test Result Units: 
Detection 


Dil: Umit Analyst Analysis Date Batch* 


AEL08001919 Total Dissolved Solids -160.1 510 mg/L 1 20 CC 2/29/2008 44338 


100 Northwest Drive, Plainville, CT 06062 


phone (860) 747-0676 
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AVERILL 
ENVIRONMENTAL 
LABORATORY, INC. 


REPORT ON LABORATORY EXAMINATIONS 
AELLaboratoiyNo.: AEL08001920 Client Sample ID: 1316059 


Sample Matrix: Groundwater Received Date: Tuesday, February 26, 2008 
Col lected By: LEA Collect Date: Monday, February 25, 2008 


Source: Centredale Manor, N. Providence, R.I. 


Sample ID: Monitoring Well Sample 


Analysis Method SM19 2540C 


Detection 
Test Result Units: Dii: Limit Analyst Analysis Date Batch* 


AEL08001920 Total Dissolved Solids-160.1 460 mgrt. l 10 CC 2/26/2008 44271 


'» 


100 Northwest Drive, Plainville, CT 06062 
phone (860) 747-0676 
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AVERILL 


ENVIRONMENTAL 


LABORATORY, INC. 


REPORT ON LABORATORY EXAMINATIONS 
AEL Laboratory No.: AEL08001921 Client Sample ID: 1316060uf 


Sample Matrix: Groundwater Received Date: Tuesday, February 26, 2008 
Collected By: LEA Collect Date: Monday, February 25, 2008 


Source: Centredale Manor, N. Providence, R.I. 


Sample ID: Monitoring Well Sample 


Analysis Method SM19 2540D 


Test Result Units: 
Detection 


Dil: Umit Analyst Analysis Date Batch* 


AEL08001921 Total Suspended Solids ND mg/L I 1.0 CC 2/26/2008 44270 


Analysis Method SM19 2540C 


Test Result Units: 
Detection 


Dil: Limit Analyst Analysis Date Batch* 


AEL08001921 Total Dissolved Solids -160.1 210 mg/L 1 20 CC 2/29/2008 44338 


100 Northwest Drive, Plainville, CT 06062 


phone (860) 747-0676 


Page 9 of 15 







AVERILL 
ENVIRONMENTAL 
LABORATORY, INC. 


REPORT ON LABORATORY EXAMINATIONS 
AEL Laboratoiy No.: AEL08001922 Client Sample ID: 1316060 


Sample Matrix: Groundwater Received Date: Tuesday, February 26, 2008 


Col lected By : LEA Col lect Date: Monday, February 25, 2008 


Sou rce : Centredale Manor, N. Providence, R.I. 


Sample ID: Monitoring Well Sample 


Analys is Method SM19 2540C 


Detecti'on 
Test Result Units: Dii: Limtt Analyst Analysis Date Batch* 


AEL08001922 Total Dissolved Solids -160.1 180 mgA. l 10 CC 2/26/2008 44271 


' * * « • • • • • 


100 Northwest Drive, Plainville, CT 06062 


phone (860) 747-0676 
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AVERILL 
ENVIRONMENTAL 
LABORATORY, INC. 


, REPORT ON LABORATORY EXAMINATIONS 
AEL Laboratoiy No.: AEL08001923 Client Sample ID: 1316061 uf 


Sample Matrix: Groundwater Received Date: Tuesday, February 26, 2008 
Collected By: LEA Collect Date: Monday, February 25, 2008 


Source: Centredale Manor, N. Providence, R.I. 


Sample ID: Monitoring Well Sample 


Analysis Method SM19 2540D 


Test Result Units: 
Detection 


Dii: Limit Analyst Analysis Date Batch* 


AEL08001923 Total Suspended Solids 11.2 mg/L 1 2.0 CC 3/3/2008 44349 


Analysis Method SM19 2540C 


Test ResuH Units: 
{Detection 


Dii: Limit Analyst Analysis Date Batch* 


AEL08001923 Total Dissolved Solids -160.1 720 mg/L 1 20 CC 2/29/2008 44338 


100 Northwest Drive, Plainville, CT 06062 


phone (860) 747-0676 
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AVERILL 


ENVIRONMENTAL 


LABORATORY, INC. 


REPORT ON LABORATORY EXAMINATIONS 
AELLaboratoiyNo.: AEL08001924 Client Sample ID: 1316061 


Sample Matrix: Groundwater Received Date: Tuesday, February 26, 2008 


Col lected By: LEA Col lect Date: Monday, February 25, 2008 


Source : Centredale Manor, N. Providence, R.I. 


Sample ID: Monitoring Well Sample 


Analys is Method SM19 2540C 


Detection 
Test Result Units: Dil: Umit Analyst Analysis Date Batch* 


AEL08001924 Total Dissolved Solids-160.1 760 mgA. 1 10 CC 2/26/2008 44271 


^ w 1' 


100 Northwest Drive, Plainville, CT 06062 


phone (860) 747-0676 
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AVERILL 


ENVIRONMENTAL 


LABORATORY, INC. 


REPORT ON LABORATORY EXAMINATIONS 
AEL Laboratory No.: AEL08001925 Client Sample ID: 1316074uf 


Sample Matrix: Groundwater Received Date: Tuesday, February 26, 2008 
Collected By: LEA Collect Date: Monday, February 25, 2008 


Source: Centredale Manor, N. Providence, R.I. 


Sample ID: Monitoring Well Sample 


Analysis Method SM19 2540D 


Test Result 
Detection 


Units: Dii: Limit Analyst Analysis Date Batch* 


AEL08001925 Total Suspended Solids ND mg/L 1 1.0 CC 3/3/2008 44349 


Analysis Method SM19 2540C 


Test Result Units: 
Detection 


Dii: Limtt Analyst Analysis Date Batch* 


AEL08001925 Total Dissolved Solids - 160.1 ND mg/L 1 20 CC 2/29/2008 44338 


100 Northwest Drive, Plainville, CT 06062 


phone (860) 747-0676 
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AVERILL 
ENVIRONMENTAL 
LABORATORY, INC. 


REPORT ON LABORATORY EXAMINATIONS 
AEL Laboratory No.: AEL08001926 Client Sample ID: 1316074 


Sample Matrix: Groundwater Received Date: Tuesday, February 26. 2008 
Col lec ted By : LEA Col lect Date: Monday, February 25, 2008 


Source: Centredale Manor, N. Providence, R.I. 


Sample ID: Monitoring Well Sample 


Analys is Me thod SM19 2540C 


Detection 
Test Result Untts: Dil: Limtt Analyst Analysis Date Batch* 


AEL08001926 Total Dissolved Solids-160.1 ND mg/L l 10 CC 2/26/2008 44271 


X.» I' 


ViiB,< 


100 Northwest Drive. PUinville, CT 06062 
phone (860) 747-0676 
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AVERILL 
ENVIRONMENTAL 
LABORATORY, INC. 


REPORT ON LABORATORY EXAMINATIONS 


EXPLANATION OF QUALIFIERS 


Qualifier Definition 


J Estimated Value: %Difference of daily calibration standard outside control limits. 


H Estimated Value: Concentration above calibration range. 


ND Nothing Detected above detection Limit 


B Qualified due to the presence of compound in the blank. 


I Qualified: Internal standard response outside of acceptable limits. 


XC Qualified due to coelution. 


R Compounds rejected due to poor surrogate recoveries. 


N:''2008-.LEA_CEXTOE-.\EL0SR-1591 -AELOSR-159 LORCP.siip 


(MAP) 


Averill EnvironmeBtal Laboratory, Inc. 


100 Northwest Drive, Plainville, CT 06062 


phone (860) 747-0676 
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QC REPORT R E P O R T S : AEL08R-1591.0 


Report Date: 3/10/2008 


AVERILL 
IgEniEmMEaa^Esmam 


WATER, WAOTE << S O I L T E S T I N G 
p«>iNViiLLr. CT r«aO) ^*r.^>er9 


QCNnmber Test Name 
Analysis 
Batch # 


Blank: 
Resnit % Rec RPD 


Low High Analysis Prep Analysis 
Limit Limit Units Date Batch # Method 


Duplicates 
AEL08001790D Total Suspended Solids 44270 


AEL08001917D Total Suspended Solids 44270 


AEL08001924D Total Dissolved Solids 44271 


AEL08001923D Total Dissolved Solids 44338 


AEL08001923D Total Suspended Solids 44349 


Calibration Standards 
Calib Check 


Calib Check 


Calib Check 


Calib Check 


Total Suspended Solids 


Total Dissolved Solids -
160.1 


Total Dissolved Solids -
160.1 


Total Suspended Solids 


44270 


44271 


44338 


44349 


100.96 


101.05 


106.61 


102.88 


4.88 


15.4 


3.2 


11.5 


0 


0-


0-


0-


0-


0-


90-


90-


90 -


90-


20 


20 


20 


20 


20 


110 


110 


110 


110 


% 


% 


% 


% 


% 


% 


% 


% 


% 


2/26/2008 


2/26/2008 


2/26/2008 


2/29/2008 


3/3/2008 


2/26/2008 


2/26/2008 


2/29/2008 


3/3/2008 


SM19 2540D 


SM19 2540D 


SM19 2540C 


SM19 2540C 


SM19 2540D 


SM19 2540D 


SM19 2540C 


SM19 2540C 


SM19 2540D 


N:'i2O0S'iLEA_CENTREV'\KI-08R-159J\A[;L08R-l?91_0T2QC:,snp 
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< ( 


AVERILL ENVIRONMENTAL LABORATORY, INC. 
( 


CT Laboratory ID No. PH-0513 
MA Laboratory ID No. M-CT0513 
NY Laboratory ID No. 11599 


100 Northwest Drive, Plainville, Connecticut 06062 
(860)747-0676 Fax; (860) 747-9264 CT ONLY 1-(800) 870-7904 
Lawton S. Averill - Director Alan G. Jacobs - Co-Director 


NH Laboratory ID No. 2506 
ME Laboratory ID No. CT029 
EPA Laboratory ID No, CT00029 


Report No: AEL08R-1591.0 Report Date: Monday, March 10, 2008 


Case Narrative Report 


Sample Receipt and Holding Time Deficiencies 


AEL Lab No Client ID # Test Group Narrative Explanation 


No Sample or Holding Time Deficiencies 







AVERILL 
ENVIRONMENTAL 
LABORATORY, INC. 


Quality Control Deficiencies 


QC Number Test 


N:\2U0N\1J'A Cr;NTRH>.A|-.L.08K-1591iAl:.LU8R-lV;!0CN svp 


QC Type 


Blank Result/ 
% Recovery 


There are no QC Deficiencies 


Narrative Explanation 


0>wt>i -^ w, / - ^ l 
Averill EnvironmenUl Laboratory, Inc. 


Page 2 o f 2 


This report shall not be reproof except In Its entirety. 
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Report Date: 3/10/2008 


REPORT #: AEL08R-1591.0 


Sample Number, Analysis Batch and Prep Batch Association 


Client: Loureiro Engineering Associates 


Client Project#: 15RP601.001 


Analysis Method: SM19 2540C 


Lab# 


AEL08001915 


AEL08001916 


AEL08001917 


AEL08001918 


AEL08001919 


AEL08001920 


AEL08001921 


AEL08001922 


AEL08001923 


AEL08001924 


AEL08001925 


AEL08001926 


Client ID# 


1316057uf 


1316057 


1316058uf 


1316058 


1316059uf 


1316059 


1316060uf 


1316060 


1316061uf 


1316061 


1316074uf 


1316074 


Analysis Batch # 


44338 


44271 


44338 


44271 


44338 


44271 


44338 


44271 


44338 


44271 


44338 


44271 


Prep Batch# 


Analysis Method: SM19 2540D 


Lab# 


AEL08001915 


AEL08001917 


AEL08001919 


AEL08001921 


AEL08001923 


AEL08001925 


Client ID# 


1316057uf 


1316058uf 


1316059uf 


1316060uf 


1316061uf 


1316074ijf 


Analysis Batch # 


44270 


44270 


44270 


44270 


44349 


44349 


Prep Batch* 


N .•'•.200S''.LE ACENTKb-AKLOSR-1591 -At LOSR-1591 OQCUatch. sup 
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Aver i l l E n v i r o n m e n t a l Lab 


Date: Cl-QU-C^ 


T o t a l Suspended Sol ids 


EPA#600/4-79-020 
Page:11 


Ana lys t ; Q ( ^ ws# M M Q i t ^ o 


i .D 


Fi l te r Wt . 
g-


F i l te r Wt . 
g-


Sample 
# 


AEL0800 


Vo lume 
mL. 


F i l ter + 
Sol ids 


g-


F i l ter + 
Sol ids 


g-


TSS** 
mg/L^ 


ry - r \ : ^ ry CYZ^^SQ^ BLANK 5oir QC^rAar^ o r Y - v : y \ ^ \ 


1 1 r r - - r \ s r \ c y y \ 3 - ^ U l t r a # r ^ r N L ^ \ loo Q c a s ^ ^ i r : s . ^ ^ V>^y^\c3 
AlOiS:^ -kXX r-^rr^v o ^ r r ' r \Kn ' ^ a o 


rr-Y-XTs^k v*^^^ ^>oo QQC:^^:^ rr-r>t^t V-A 


AR ^"^r-r^^v V ^ ^ N " ^ g^&c^ r^T'^rxssi r-yrT\^a 
r - r ^ r ^ ^ ^ t ^ 
rNT^rx^^^ 


nr ' i rv^v v^T^o loo nnrv-^v.^ nr'y^v-A\ a o 
rVY^- :^^>-A VfX^v \rv:^ nr?o??->\ ry r r^T^ \ \^r \ 


:f\ C: inr<^ \ r ^ T Y A ^ X \?No:b r y r ^ x ^ ^ r y ^ o ^ - ^ c\v>oo 


\ ^Dn>n:OQ.^^ r x ^ ^ ^ ^ \?^ : ^ 3nc-) ^->rv->c^-ai "̂̂ r̂̂ ^v^OL Q . ^ 


0 0 2 ^ ^ 0 - A2£3^ ^ ZO. nrY-\v .>o ^^r^!<^v »\ \ 03 ) 


c o n c h a . \?^\Q .̂ :i r>rrvAv. i ^ " Y " V ^ ^ ^ SVJ> 


M r Y " T ^ ^ ^ o r y - \ s . u v^w .^sr^o r^-^rw ô -̂  r y - o t ^ - t f r ^ \2b 


^ r"^^"r\;:K-A r->r-rv^^^ v^^^ e r ^ DCr^^^ n^Or•^al -ci 


12. r ^ n r x ^ ^ r X ^ I T N ^ ^ : ^ 


H 
\i\'yN S Q C L rr-rY?^'r^ ^ \ 


mr^a=^ rr-irx?sr-> V?v3S^ ^Tnn> CXY^?ir> n o n v 3 A .̂ i. 
T r^orNg:.'?^ CQD£:i=A \?VA3 FOQ O Q C ^ J D L O Q C X b ^ AV 
a - D C O ^ : ! ^ QQCXi fX \?VA^ S D C l r ^ r ~ r N ~ ^ r>(nnfr<\ — ^ ^W'l":; 


O r r x ^ y A Q O c : ^ ^ J 2 B ^ s x ^ o c r \ Q p , o r o P R . 
ia ^ y r ^ s F k o o n i o i 9 , V ^ ^ ' ' ^ ^ Y Y ^ '^'>or\^cx o n r \ a Q - ^ \ 


^ - i i ^~ r -T^^^ rx^o^;^ v^^\ 2 0 . -S=. r x ^ ^ v ^ n r y > L j ? ^ V2A 


Jk. rXTNSiU) n c Y ^ ^ ^ V'^^^ M O Onr^v. p\ n in rv^x . ^ c i . 
w 2y - r ^s f ^ OQQ^Ti. \?PFK - S G C L n r v A ^ g rsnr\v->f;i M.a 


p\ mnTNa^-g C T T ^ ^ ^ VQv^ P V Y ^ C^ZOSSri OCr^QS:!. Al. 
°'"'°°g'Do5roi 0.0500g=^.Q5p^ °-°5°pg=aa'Tco i.OSOOg^^CSD, 


o - o s o o a ^ ^ ^ osoPOg'D.OHot 


>C= lru=r 


.C= 
IOSL )C= lo«=r IQS 


Wt.+/-0.0004g 


Temp.s105-103 o C 


°-°^°°g'bn>srx '•°5°°g'DOSr>t 


,c= losi .c= i i S . 
iQEi_ oC= l o s ,c= 


Sample # \ 0 Q Q VOi\r\ 


DUP Value _^A__nig/LVto.lv-tjL= 3 . 3 3 


RPD S - ^ CPb^ \ ^ 3 % 


i £ & ,C= IDE^ 


Ultra Solids 


L o t # i V : i £ ^ 


Exp. Date; 5 I D 5 ^ 


True Value \ Q L 4 


**TSS mg/L- [ (A-B) ]1000/Sample v o l u m e m L 


A = w e i g h t o f paper+dr ied res idue , mg 


B=we igh t o f f i l t e r paper , m g 


Comments : 


%RecVQo,qy^Y 


V i w 







Aver i l l 1 


D a t e : 


'Hish 


O H 
vp-
K \ 


. ^ 


( ^ 


Q 
\ P 


y 


Env i ronmenta l Lab 


Fi l ter Wt . 


g-


> X J AcJM 
- V ^ W.S 
' - Y - Y - \ \ « ~ ^ 
' - ^ i T T N ^ O 
nrYY^^i ia 
nnr\:33v 
ncr\\?-> 


O.OSOOgs 


0.0500g= 


o C = 


o C = 


A n a l y s t : ( ^ 


Fi l ter Wt. 


g-


r Y ~ Y ^ s ? - r Y 
C iL V\V^=L 
r ^ r v N \ L j > 
r^CY-^sr^ 
rNor^^-r:) 
o rTN?r^ 
(nrY^\3 


0.0500g= 


.05000g= 


o C = 


o C = 


S a m p l e # 


D U P V a l u e m g / L 


RPD 


U l t r a 


L o t # _ 


E x p . [ 


T r u e > 


S o l i d s 


»a te : 


/ a l u e % R e c 


T o t a l Suspended Sol ids 


EPA#600/4-79-020 


Sample 
# 


AEL0800 


vttnar 


V2y\r\ 
\ava 
\ a ^ \ 
yr \Qo«^ 
\Qirv-Dcp. 


Vo lume 
mL. 


-• 500 -1 


.:=rY-» 
j = i m » 
?Sno 
lo^ 


e^YT^ 


Wt. f / -0 .0004g 


Temp.=105-103 o C 


" T S S mg/L=[(A-B)]1000/Sam 


A s w e i g h t of paper+dr led res i 


B^we igh t of f i l t e r paper , m g 


ws# 
Fi l ter + 
Sol ids 


g-


r:rr\::;i:^ 
rY-rx>jS 
CXTTY^S-^. 
r Y - Y ^ « ^ \ 
r ^ T Y ^ v O 


O.OSOOgs 


O.OSOOgs 


o C = 


o C = 


P a g e : 1 2 


Fi l ter + 
Sol ids 


g-


orY~\^:a 
rVY-NCX^N 
r Y ~ r \ ? ^ ; : i 
r-^rY^«=5-.\ 
' - ^TYYXO 


0.0500g= 


O.OSOOgs 


o C = 


o C = 


pie vo lume mL 


d u e , mg 


TSS** 
mg/L 


« 


\» - * .Lo 


^ \ 


o.\ 
o.«^ 


i. 
j 


i 


Comments : 



file:///Qirv-Dcp





A v e r i l l Env i ronmen ta l Lab T o t a l Suspended Sol ids 


EPA#600/4-79-020 
Page:14 


Date; e) .3-Cf i Ana lys t : f jg . WS# v A ^ 3 , > ^ i S Disl^ 
I.D. 


F i l ter Wt . 


g-


F i l te r Wt . 


g-


Sample 
# 


AEL0800 


Vo lume 
mL. 


F i l ter + 
Sol ids 


g-


l i ter + 
Solids 


g-


TSS 
mg/C l ' 


X rv -Y^^9s o r y v ; A BLANK ^00" c > f r r \ s r \ nc -Y^s r \ ^ \ 


0000:1. C O C ^ i a . Ul t ra#rVXj ,^^ iQQ- o r - ^ s a ryrfh^so^ vo.*-\=vfin 
\ ^ : ~ Y - Y - \ ? - . V D \ q ^ ^ ^ lO. OOr^ \ 0̂ ^ O r r ^ \ p M ALa_ 


r J . " v y ^ ^ ^ O c ^ T ^ ^ u \ Q s ^ .'̂ ^Sno ryTY-: : i r \ ^ y v ^ o • < ^ ^lY. 
\ o nrr^v-A^^^ c r Y ~ V A ^ \Q\7SQv <SOQ r ^ Y Y ^ c S ? ^ 


v-x ^Nr~YYQ,\. rYnr \QfY \̂ V>r^ ag^r^ n n r Y - 4 Q nOTY-^Q ' ^ . ^ 
v ^ -^Y-YY-^^^L ' - > o r Y > ^ ' ^ j eesL ioa. CCTYi^-A O r T Y . P ^ . 2 ^ . 
ia. :""rYYa5^ : 3 D C ^ ^ \QAL iOCL QCTYVjf^ n o r » L i A ^ Q 


K n i r r Y ^ v , n^CYTNS);^ \QCx^ ^zO OCTnu^-;::^ T Y - Y Y ^ : ^ *YS^ 


a Q D C O ^ ^ ^ r r^rY?-e^ \ c ^ 1 ^ ^ ^ o o n c n r w . ^ O-CTYYO \^r^ 
Al r y r ^ ? > > ^ Qjons . ^^^crx'sn 0! r f \ - ^ \ Q ^ s Q 
\<Y ' " Y ' v ^ ^ ^ rTYY;?t^> aOYY >::)OQ -Y'YTY^^Sl r r o r x ^ ^ . ^ : ^ 


M^^rY-YYav n r Y Y ; y \ $too?^ r^crof^ O C S C C L 5̂ 1. 
z i C X X ^ S L Qcoaci. ^o\?^ l oQ ^ ^ V Y ^ ^ = ^ ^ r^rY^voQ ^̂ h. 
^ CQC^^^C^ D Q G ^ k a Q O S ? ^ P r o r X T Y ^ \ n O T Y ^ r ^ 
IbjZQCiZriSi. rY-YTY-^t^ \ Q ^ 3 T ^ ^eO Q T Y Y ^ n X O r Y N . . ^ Q.^ 


>y. K V< \ rjrPvA^--
Q z S C C s S ^ x ni rY^v ;»L_ i 


-*«w 


\ « g v - ^ r Y - c ^ cm^^f^ 
MQrF¥=Y=Y^»r-5- ^X" j "VcJLU-


M r rxYTvax- QnnvT^N 


P-°5oog=ipce;cn 0.0500g=QQqQQ "•"^oog-brpv^ 
°-°^°°anoF^. o s o o o g ^ c y ^ 


.C= \ D ^ 
>c= \ Q ^ 


Sample # i Q a * ; ! ^ 


' ^ = \ C P ^ 


Wt.+/-0.0004g 


Temp.s105-103 o G 


0 . 0 5 0 0 g = Q p g ^ ^ 


>^= V Q ^ 


»c= \Qe^ »c= \rfe-> 


O.OS00g=pfy^^ 


0.0S00g=Q(^gQQ 


,0= \Q£x 
>c= V S ^ 


DUP Va lue \ \ .S>^ mg/L 


RPD O 


Ul t ra Sol ids 


Lot » f Y \ S l . 
Exp. Date: fS/OS 


True Va lue \ Q ^ o/„Rec X c Q . ' ^ l , 


**TSS mg/Ls[(A-B)]1000/Sample volume mL 


A=welght of paper'fdried residue, mg 


B=weiglit of f i l ter paper, mg 


Commen ts : 



file:///Q/7SQv





Averill Environmental Laboratory, Inc. Total Dissolved Solids ^ ^ ^ n, .^y.". »\.^. Page-


D a t e : Q - 3 b - C ^ Analyst: H ^ 
EPA 160.1 


Page: 8 


"sh Sample 


No. 


Volutne 


(mL) 


Empty Dish 


(g) 


Dish + Sample 


(g) 


Calculated Result 


(mg/L) 


Blank 


V 1> \co 
Wgt. 1 
Wgt. 2 ? - A . 3 L \ ^ V - O 


Wgt. 3 


^ f \ . £ t \ ^ g . Wgt. 1 


Wgt. 2 
Wgt. 3 


'arv.Qv^a 
^ ^ • ^ \ M 0 \ ^\o 


J 


/ 


5 
; Check Std 
re— 


Wgt. 1 f ^ . q ^ a u ) Wgt. 1 ^ • O Q t O 


< 5 ^ Wgt. 2 ̂ Tv.a^?3Q Wgt. 2 ^ • Q Q Q U > 
Wgt. 3 Wgt. 3 


<230q lOl-ce/.-R^ 


f^ 
Wgt. 1 ? A / V I S = J O Wgt. 1 'H^rwj fy .^o 


\q\v^ \ C O 
Wgt. 2 e>^/>>aeM Wgt. 2 5 r̂̂ r̂ v „^:n . 3 0 5 ^ ^ 0 0 
Wgt. 3 Wgt 3 


V b̂  
Wgt. 1 


\Q\^ 
9n.O<g. \ fN Wgt. 1 ^ ? . Q e ^ O 


\cO Wgt. 2 ̂ A . O f ^ g i a Wgt. 2 ^ • o ^ * r n 03S='^>-0 
Wgt. 3 Wgt. 3 


V S 
Wgt. 1 ^>S»-9s^C>\ Wgt. 1 ? p . * ^ u > ^ 


IQSo \co Wgt. 2 ?>3.5^MC>a Wgt. 2 T^.'^V^ 
Wgt 3 Wgt 3 ^ ^ ^ ^ 


M U > M - ^ M V J O 


7 C 
Wgt. 1 g J ^ ^ ^ ^ ^ Wgt 1 %\^f^^ \0 


y^3Q loo Wgt. 2 ̂ )u^^'?>^j^f^ Wgt 2 St^^>^^»=^^ 
Wgt 3 Wgt 3 ^W-^?>\M 


\<Y^=\^to 


v̂ ^ \Q^^ \oo 
Wgt. 1 ^ ^ • C g ^ A \ W g t l C M > A Q U > ^ - ^ 


Wgt 2 f^.Q(?^AC Wgt 2 ^WQV^Q\ H L P V ^ O U O 
Wgt 3 Wgt 3 f>>^ .CL .O \ 


7 \ Q ^ ^ 
Wgt. 1 ^ C M ? < - . Wgt. 1 ?.^o^''v:> 


VCO Wgt 2 ' ^ C M " ^ ! ^ Wgt 2 
Wgt 3 Wgt 3 ?^Q-^^ 


^ \ o 


J D\ \qQM loo 
Wgt 1 ?A.V?^\AV^ W g t l ? f \ ; 9 f a p ^ 
Wgt 2 ^^-V^UCY Wgt 2 ^^•afrT\ 
Wgt 3 Wgt 3 ^ • ^ g : ^ ^ 


<^Qf\ e-?\>*3P 


Wgt. 1 Wgt 1 
Wgt 2 Wgt 2 
Wgt 3 Wgt 3 


Wgt. 1 Wgt. 1 


Wgt. 2 Wgt 2 
Wgt 3 Wgt 3 


Wgt.1 W g t 1 


Wgt 2 Wgt 2 
Wgt 3 Wgt 3 


Wgt. 1 W g t l 


Wgt 2 Wgt 2 
Wgt 3 Wgt 3 


QC Requirements: 


Blank 


Control 


Duplicate 


TDS (mg/L) = (A - B)(1000) 


Sample Vol. (mL) 


Where: 


A = Wgt. Of Disti + Sample (mg) 


B = Wgt. Of Empty Dish (mg) 


I^O'fQventemp. (+/-2C): 


Scale 


Calibration 


50 g 


100 g 


w ^ 
4q.qqnq 
qq.qQL.'g 


ITM-C 
H<?-^y^i 
<^.QQb^ 


m̂  







Averill Environmental Laboratory, Inc. 


) Oish 


V 


J 


y 


s / 


s / 


! > 


D a t e : a - ^ - 0 ^ 


Sample 


No. 


Volume 


(mL) 


Tota l Dissolved Sol ids 
EPA 160.1 


Analyst: ( ^ Q ^ 


Page: 9 


WS: v-. 


Blank 


M ( ^ 


<b 
ewrcheck Std 


Lot#: r^r^y^^ 


A 


^ \ 


^ 


V a 


J .cdr 


/ 


7 


H 


D\ 


\Q iS 


\qA 


\Qvq 


\QS^\ 


IQQ^) 


\Qsfo 


lOO 


c 3 ^ 


SO 


SO 


SD 


So 


vSOO 


^o 


03 


' QC Requirements: 


Blank 


Control 


Duplicate 


UQ C Q O n 


Empty Dish 


(g) 


Wgt. 1 
Wgt 2 
Wgt 3 


Wgt. 1 
Wgt 2 ' S r S . Q p O ^ 
Wgt 3 


Wgt. 1 


Wgt 2 
Wgt 3 


Wgt. 1 
Wgt 2 ?a.o,*^>£y> 
Wgt 3 


Wgt1 
Wg 
Wg 


Wg 


Wa 
W g 


W g 


W g 


\Alg\ 


Wg 


Wa 
Wg 


wa 
Wa 
Wg 


Wgtl 


^•^u;^ 


a L i > . ^ ^ \ v A 


Wgt 2 
Wgt 3 


Wgt 1 


Wgt 2 
Wgt 3 


W g t 1 


Wgt 2 
Wgt 3 


W g t l 


Wgt 2 


^ - P \ ^ ^ 
? A . Q \ ^ Q t 


5s9>.nr»0 


9 r> . r \ L^ . ^ 
? A . r \ o g n 


^9> .n f s£Lg 


? ^ ^ • ^ u e ^ 


^ ^ • ? g ^ v Q 


Sv^.CX-oQ\ 


^ = ^ p r v f t O v 


9 J ? . . n M f S ^ 


9 g > ( Y A e Q . 


rM>>3^Y>Q 


'gnr?5^T\ 


Dish + Sample 


(g) 


Wgt. 1 ^ A ^ \ v - x 
Wgt 2 ^jrN.avw\Sj^ 
Wgt 3 


Wgt. 1 '?Ci ! . .nC^C\ 


Wgt 2 ?^?.0^'?Q 
Wgt 3 ^ • Q ^ 3 ^ 
Wgt 1 S^A?>CQ 
Wgt 2 
Wgt 3 


?AA^^;Ra 


Wgt 1 " f f j ^ r f W ^ i 
Wgt 2 
Wg 


Wa 
Wg 
Wg 


Wg 
Wg 
Wg 


Wa 
Wgi 


Wg 


Wg 


Wa 
Wg 


Wa 
Wa 
Wg 


Wg 


Wgi 


Wg' 


Wa 
Wa 


Wgt 3 


TDS (mg/L) = (A - B̂ nOOO) 


Sample Vol. (mL) 


Where: 


A = Wgt. Of Dish + Sample (mg) 


B = Wgt. Of Empty Dish (mg) 


Wg 


wa 
Wa 
Wg 


Wa 
Wa 
Wgt 3 


^•CA^^iQ 
" ^ . c P r ^ 


1 


' ? ^ A \ \ < k 


1 9r.^':s7<s 


i ^ . ' ^u^n 
1 


.2 
3 


.1 


3 


. 1 


. 2 


. 1 


.2 


. 1 


. 3 


• 2 


^P^^^^^P^ 


^PAO^Y 


?>=;̂ A|?^ 


?.w^w\a 


^tar^-gras) 


^ ' ^ r ^ V o O 
ggv:f=»=*1rtr-_> 


' ^ • C M ^ ' ^ 
f ^ -^^M 
?f\&^'-\^ 


^^ ,QP(^^ 


\~\-mi^ 
Calculated Result 


(mg/L) 


M O 


5cu>'s5lO 


sw.nQ\^^ O Q ^ ^ ^ > 0 0 


?A.^ re^ S \ 0 KPi>=ui\q 


Oven temp. (+/- 2C): 


Scale 
Calibration 


50 g 


100 g 


}&\£-
M^q^a 
^ q q ^ L 


I'gj'p. 
4Q.qq^ 
|op-(̂ yH ISIfc 


> i O . i 
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TRANSMITTAL SHEET 


Loureiro Engineering Associates, Inc. 
An Employee Owned Company 


TO: 
COMPANY: 


FROM: 


RE: 


MARGIE 
Averill Environmental, Inc. 


David N. Scotti 


CLARIFICATION OF REQUESTED 
ANALSES 


FAX NUMBER: 
DATE: 
NO. OF PAGES (including 
cover): 
LEA REFERENCE 
NUMBER: 


860.747.9264 
02/26/2008 


15RP6.01 


URGENT FOR REVIEW FOR YOUR USE PLEASE COMMENT PLEASE REPLY 


On Monday, February 25, 2008 LEA collected samples from the Centredale Manor Restoration 
Project Superfund Site located in North Providence, Rhode Island. The samples were received 
by you on Tuesday, February 26, 2008, under Chain-of-Custody (No. 47367) documentation. A 
copy of the Chain-of-Custody is attached for clarification of the analyses that ŵ e are requesting 
for the samples received. 


\ s "highlighted" on the attached copy of Chain-of-Custody No. 47367, please analyze the 
following samples for Total Dissolved Solids (TDS), in addition to Total Suspended Solids: 


Please let me know if you have any questions. I can be reached at 860.410.2976. Thank you. 


The information contained in this facsimile message me^ be information protected by attorney-client and/or the attorney/work product privilege, 
(t is intended only for the use of the individual named above and the privileges are not waived by virtue of this having been sent by facsimile. If 


f ie person actually receiving this facsimile or any other reader of the facsimile is not the named recipient or the employee or agent responsible to 
deliver it to the named recipient, any use, dissemination, distribution, or copying of the communication is strictly prohibited If you have 
received this communication in error, please immediately notify us by telephone and return the origitud message to us at the below address via 
U.S. Postal Service. _ _ „ _ _ _ _ _ _ _ _ _ _ „ ^ _ _ „ , _ _ = 


100 Northwest Drive, Plainville, CT 06062 860-747-6181 Fax 860-747-8822 


A n E m p l o y e e 
G:\Prajects\15RP601\monrtoring well installation\ael\tmsmtl_01_022608_coc_47367.doc 


O w n e d C o m p a n y 



file://G:/Prajects/15RP601/monrtoring

file://installation/ael/tmsmtl_01_022608_coc_47367.doc





AVERILL 
ENVIRON/ /lENTAL LABORATORY INC. 
100 Northwest Driv* 
Plainville, Connecticut 06062 


Tel! 860-7474676 
C71 1-800-670-7904 CHAIN-OF-CUSTODY RECORD H2 47367 


PROJECT NAME: 


M t 


PROJECT LOCATION: PROJECT NUMBER: 


REPORT TO: .\ ''-.r M ' 


INVOICE TO: 


Source Codes: W = Well O»Outfall RO = Run Off R = River/Stream B » Bottom Sediment 
filW = Monitoring Well S = Soil SO = Sludge LF = Landfill L = Lake/Ocean T = Treatment Facility 
X = Other, Specify 


ITEM 
/DUMBER 


SAMPLE NUMBER 
SOURCE 


CODE 


CONTAINER 


TYPE SIZE PRESERV. 
ANALYSIS REQUIRED COMMENTS 


TRANSFER NUMBER 
& CHECK 


1 2 3 4 


/ ' i ' ^ ^ '-:?...(: •t'A (,,7 i u "̂  -'M'^^O . / Y P S I ^ = x ^ 
<ic, i->;i~^'J , ; > r , / : 


) 6 ^ S pv\ ^wr^? \ t^^t^ 
^3^1/^0^-8 0^ ? \ ^ T(yT»^v '̂ jo^^^u-f̂ JUrj ^xA^^Vb ^ • ^ ^ t r ) / T ^ S 


Vb'bo">S "̂c^T\̂ v 0\bso\y^K^ ^x>UTr3 Ln^'jT) 6 H ' ^ , > \ ^̂ ^VTL.̂  


.r.. txA^C ''̂ PiJ^ \L 1 •\(7^\. 5N>^?^WX£) -^gui^^j U ^ ^ V / | > ^ 


\l->vbtXf6o\ ? \ l . •tcpyAV -^>7V\ui:>^o 't̂ 6U<7> L-\ss^//!>!& as V ' 
l"?>ll=':>'5^^ -t^nitk^. Pv- ' t )O t^^ t)Oi>pS U D S D HS i-̂ n VVVCLZ. ^ .%Cc« 


'̂ ;. \'^^\l06U() - ^ C ^ V O\^j£c\.>0t;p t ^UP' j ) U-9*?") •?> ^?.' ^v\ TvUXX 


\'^\uc)b\v)i 
dls^a 


l l -^(^V ^ ' ^ \ y ^ 9 -^^6\AC6 [.:^-^^^/7D^ Sfid^:. 
10 \'b\{pO^\ ? •^^t t g - ^ ^ \ ^ ^ 1 > ^ \ J O ^JoV^D':) [ rV>^> O H"> ^H "^^^^^^ {^^\\ s 


\3\b61HoA 1 It 1 ^c^v. eô ŝWxp ^̂ uc/? U t ^ h j i)^ 
\:^ i3'\waiH ? XOT^I V;A':f>Ol»WD •̂X'Û -̂-̂ > U-^ ">^ ^ j O j ^ H V\v;^x.t 


Container Code: P = Plastic E = EPA VIAL C = Cube G = Glass A = Amber Glass B = Bacteria Bottle 
Preservative Code: I = Iced F = Filtered N = Nitric Acid (HNO3) H - Hydrochioric Add (HCI) R = Sodium Hydroxide (NaOH) T = Sodium Thiosulfate S = Sulfuric Acid (HjSO^) 
O = Other, Specify \ 


Santpler's SIghbtur'e. 


± 4J-


Affiliation Date 


:1\Z-A^ 
Time 


ADDITIONAL COMMENTS; 


/ 


TRANSFER 
NUMBER 


ITEM 
NUMBER 


TRANSFERS 
REUNQUISHED BY 


' ' • • •' / . - . 1 , . . . 


ACCEPTED BY 
• ' / / . 


/ 


DATE 


/ 
I 


TIME 



file:///3/b61HoA





AVERILL I 
ENVIRON*-lENTAL LABORATORY INC. 


( ( 


100 Northwest Drive 
Plainville, Connecticut 06062 


Tel: 860-747-0676 
CT. 1-800-870-7904 CHAIN-OF-CUSTODY RECORD N2 47367 


PROJECT NAME: PROJECT LOCATION: 


rv-./- H.9r,.viv^:., ^ T 
PROJECT NUMBER: 


' ^ f . y . ^ ^f-aU-' i " REPORT TO: 


INVOICE TO: 


Source Codes: W = Well 0 = Outfall ROi 
MW = Monitoring Wei! S = Soll SG = Sludge LF = 
X = Other, Specify 


: Run Oft R = River/Stream B = Bottom Sediment 
Landfill L = Lake/Ocean T = Treatment Facility 


ITEM 
NUMBER 


SAMPLE NUMBER 
SOURCE 


CODE 


CONTAINER 


NO. TYPE SIZE PRESERV. 
ANALYSIS REQUIRED 


T o L l Ŝ v̂ .̂ ô-t) V^(h (Ts^j^ 


COMMENTS 
TRANSFER NUMBER 


& CHECK 
1 2 3 4 


' 5 ' < o o 5 i ^ ( : V V \ U J IL 
/^-//5-


l3i6o5-) ,a(-


X^NlPO^S-O-^ 


UA ">.juUi) SAUi ( T P S ) c>A\s^H^v:^:e^/9'/ (fi 


\ ^ tcrcK^ Sw^?e».i)^ '^oupb Ct5^*) / 9 / ^ 
\ ' b v U ) 0 ^ . > ^ TOr^V O\5S0Vi^2O ^ U C ^ b^^T) QMT^ ^H ^ V ) c ^ 91 


\"3?\u»o':̂ oJf \ \ . t (T^v v̂'̂ '̂ĉ ^XSZ) ^g\-xg^ U r ^ ^ i S u ^ 
vl?\ipou:)oiI \t i r c r ^ - ; ^ ^^^ ;L^^^ ^6U0b U ^ s ^ -^L^O^ 
\'?>lltfC>5̂  .>v, -yo-^M, ^v^!?QL-^^ tXDUg6 U ^ s ) OHS>.n "fiv^SL /^ ' ^ ^ ^ 


^ \3\\i>6(j>C .•li^ -TtJVPcV. ^ ^ : 6 o U O ^ ? t O U C ^ U96") ^ , H ^ »̂ v\ ^ V D ^ / S^.^S. 


\3\U6Uj\N)i \L -tĝ Tfiê  ^ffr^a-0«^9 ^ 6 U o s (:t^-|^ (.iriL^ 


10 \3\Uola\ ? .-^L -tty^^ i>ve^u^>GO "bovxp:) U o ^ Q ' ^ ^ ^ ^ 3 \̂:>7^<^ / MJ^ 
w \^b61HA z \L t TOWKV. f?^^?C>Lp^ ^ U Q b b r t 6 ) 9cj?J? 


\ ' > \'b\\s>(S\'\ av TOT^V. DNt£K>b)^^ ^ U £ 6 U o S ^ O'S'b t*H ^N;r<gJL / ^ < ^ . 


Container Code: 
Preservative Code: 
0 = Other, Specify_ 


P = Plastic E = EPA VIAL C = Cube G = Glass A = Amber Glass 8 = Bacteria Bottle 
I = Iced F = Filtered N = Nitric Acid (HNO3) H - Hydrochloric Acid (HCI) R = Sodium Hydroxide (NaOH) T = Sodium Thiosulfate &= Sulfuric Acid (HjSO.) 


Affiliation 


^\?S\(^\1^ 
TRANSFER 


NUMBER 
ITEM 


NUMBER 


l - IP . ^ ^ ^ ^ ^ ^ -


I ' l ^ 


TRANSFERS 
RELINQUISHED BY 


M^M^^ 


ACCEPTED BY DATE 


'M^^ 
^Nn 


TIME 


0So5 
^'-O'f. 



file:///3/Uola/
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APPENDIX F 


Data/Analysis Technologies, Inc. Laboratory Analytical Reports 







Data/Analysis Technologies, Inc. 


Soil Laboratory Analytical Reports 







PCDD/PCDF Analysis for 


Samples 
Sample "1314216" 


March 5, 2008 


Report Prepared 
by 
DAT, Inc 
7715 Corporate Boulevard 
Plain City, OH 43064 
1-800-733-8644 


DAT Project #0208008 


Method 8290 


NELAP/LELAP Catific«tton 03027 
This repoa tball not be repnxluced txftflf^^\^0iftimn «ppn>v»l of the laboratoiy. 







TABLE OF CONTENTS 


Page 


NARRATIVE 3 


TRAFFIC 6 


QC SUMMARY 11 


DOCUMENTATION 20 


\ w 0 
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Narrative 
Laboratory name: 


Case Number: 


Sample Numbers: 


Data/Analysis Technologies, Inc. 


Centredale Manor 


Sample ••1314216" 


SDG# NA 


Contract Number 


Task Order Number 
Cooler Temperature: 


Quality Control: 


CRQL: TheEDLwas 


Loureiro Engineering 


NA 
4.1°C 


reported 


Laboratory Control spikes: LCS was within limits. 
Matrix Spike and Duplicate: A matrix spike and duplicate spike was ran with the set. 
The recoveries are reported and were within the control limits of the method. The analyte 
2,3,7,8-TCDD speared to not be homogenous in the sample and led to sample, MS and 
MSD results which were not comparable. 


Internal Standard Recoveries: The internal standard met the QC guidelines in EPA 8290. 


Internal Standard Ion Ratios: The internal standard ion ratios met the QC guidelines in 
EPA 8290. 


Confiimations: 2,3,7,8-TCDF was not present in the sample, therefore no confirmation 
analysis was made. 


Report reviewed and prepared by 


-^t.\c 
RJC Mitchum, PhD. President 
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Data Analysis Technologies, Inc. 7715 Corporate Blvd. Plain City OH 43064 


Method 8290 Dioxins and Furans 


CUent: 


Client Project: 


Lab Project #: 
Lab Sample ID: 


Sample Size 


GC-Cohimn 


Dilution Factor 


Loureio Engineering 


Centredale Manor 


0208008 
0208008-6 


11.8 Soil 


DB-5 


1 


Client Sample: 


DaU Sampled: 
Date Received: 
Date Ext: 
Date Anal: 


Moisture 


SoUds 


Analyst: 


1314216 


2/5/2008 
2/6/2008 
2/12/2008 
2/26/2008 


17.7% 


82.3% 


CSM 


2,3,7,8-TCDF 
1,2,3,7,8-PeCDF 
2,3,4,7,8-PeCDF 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
2,3,4,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDF 


1,2,3,4,6,7,8-HpCDF 
1,2,3,4,7,8,9-HpCDF 
OCDF 


2,3,7,8-TCDD 
1,2,3,7,8-PeCDD 
1,2,3,4,7,8-HxCDD 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
1,2,3,4,6,7,8-HpCDD 
OCDD 


Totals 


Tetra-Furans 


Tetra-Dioxins 


Penta-Furans 


Penta-Dioxins 


Hexa-Furans 


Hexa-Dioxins 


Hepta-Furans 


Hepta-Dioxins 


6.7 
ND 
10.0 
ND 
ND 
ND 
ND 


2.2 
11.3 


39910.73 


ND 
15.75 


201.13 


5.1 


25.7 


8.5 
17.2 


0.159 
0.498 
0.488 
1.070 
0.979 
1.139 
1.269 
0.180 
0.219 
0.124 


0.050 
0.341 
0.568 
0.559 
0.538 
0.878 
1.797 


Total TEQ 


5.00 


0.96 


1.45 


0.02 
0.01 


39910.73 


1.58 


0.20 


39917.54 


Pg/g EDL 


102.66 


40270.68 


700.00 


63.17 


756.37 


90.35 


2.16 


17.73 


ND = not detected at the detection limit shown 


C- Results irom a confinnation column 


0.159 


0.050 


0.493 


0.341 


1.104 


0.370 


0.197 


0.878 


* = QC exceeded 


Page 1 of 2 


Tetra-Furans 


Tetra-Dioxins 


Penta-Furans 


Penta-Dioxins 


Hexa-Furans 


Hexa-Dioxins 


Hepta-Furans 


Hepta-Dioxins 


27:50:00 


32:59:00 


1.28 
0.89 
0.95 


0.80 
1.93 


1.06 
0.92 
1.37 
0.86 


40:57:00 
42:17:00 
44:46:00 


28:37:00 
33:27:00 


38:22:00 
38:45:00 
41:54:00 
44:38:00 


\ m ' * 


Number Flag 
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Data Analysis Technologies, Inc. 7715 Corporate Blvd. Plain City OH 43064 


Method 8290 PCDD/PCDF Analysis 


Client: Loureio Engineering Client Sample ; 1314216 


Lab Project #: 
Lab Sample W: 


0208008 
0208008-6 


a^^^;tfj^M5^ftj|Mi|;;sfHt?ij;!t; 


13C-2,3,7,8-TCDF 3543 


13C-l,2,3,7,8-PeCDF 3350 


13C-l,2,3,6,7,8-HxCDF 2464 


13C-l,2,3,4,6,7,8-HpCDF 2699 


13C-2,3,7,8-TCDD 3657 


13C-l,2,3,7,8-PeCDD 3224 


13C-l,2,3,6,7,8-HxCDD 2563 


13C-l,2,3,4,6,7,8-HpCDD 2774 


13C-OCDD 4651 


89 


84 


62 


67 


91 


81 


64 


69 


58 


40-130 


40-130 


40-130 


40-130 


40-130 


40-130 


25-130 


25-130 


25-130 


0.79 


1.61 


0.50 


0.41 


0.80 


1.58 


1.27 


1.09 


0.87 


27:49 


32:09 


37:13 


40:56 


34:36 


33:25 


38:21 


41:54 


44:38 


Surrogate Standards (Type B) pg > Recovery QC Limits RT Flag 


37C12-2,3,7,8-TCDD 5857 


13C-2,3,4,7,8-PeCDF 4000 


13C-l,2,3,4,7,8-HxCDF 3938 


13C-1,2,3,4,7,8-HxCDD 4000 


13C-1,2,3,4,7,8,9-HpCDF 3942 


146 


100 


98 


100 


99 


70-130 


70-130 


70-130 


70-130 


70-130 


1.00 


1.56 


0.50 


1.27 


0.44 


28:37 


32:59 


37:04 


38:14 


42:17 


13C-1,2,3,4-TCDD 32.7 


13C-1,2,3,7,8,9-HxCDD 46.1 


Alternate Standards (Type B) 


13C12-l,2,3,7,8,9-HxCDF 


Recovery Standards 


PR 


1499 


% Recovery QC Limits 


37 


RT 


39:02 


Flag 


Flag 


28:25 


38:44 


Page 2 of 2 
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TRAFFIC 
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I T X 
-O^T-.X/^c, p n t ^ C»̂ p,.-»U Glv^. ) PU,v c ;^ , ow WaoĈ y 


SPECTRUM ANALVnCAL, INC, 


ftANIBALTECBKOLOCV 


-Unc, 


CHAIN OF CUSTODY RECORD 
Page of 


Special Handling: 
H^tandard TAT - 7 to 10 business days 
D Rush TAT - Date Needed; 


All TATs subject to laboratory approval. 
Min. 24-hour notincaiion needed for rushes. 
Samples disposed of after 60 days unless 
otherwise instructed. 


Report Tn- " 1 ^ * . . ^ ^ Seoi4-; 
t o o N t ^ ^ l u ^ t 'Dz-Vv^ 


Project Mgr.: 


Invoice To:. 


P.O.No.:. RQN:. 


Project No.; 


Site Naine: _ 


Location: i ^ 


l^ff^P^r' 
Ctt^Ut-^^u Mo>o-


r royigtA>,c State:. r^X 
Sampler(s):. r o < \^^)^\>i^f 


l=Na2S203 2=HC1 3=H2S04 4=HN0i 5=NaOH 6=Ascorbic Acid 
7=CH30H 8=NaHS04 9 = _ J X ± « j L _ _ 10= 


DW=Drinking Water GW=Groundwater WW=Wastewater 
0=Oil SW= Surface Water SO=Soil SL=Sludge A=Air 
Xl= X2= X3= 


G=Grab C=Composite 


act 
^ U b Id: 
A 


Sample Id: Date: 


^ / s jo t 


Time-. 


Containers 


O 


OA ReportinR Notes; 
(check if needed) 


• I'rovidc MA DEP MCP CAM Report 
D I'rovidff CT DPH RCP Report 


QA/QC Reporting Level 
D Standard D No QC 


D Olhcr 


Slate specific reporting standards: 


l 3 i H a . l i ©536 So 


—r 13141* a- O F H O 


i 3 » H J L | 3 0^1? HoCli i^U\ 
i 3 l ^ai,\ ^ o<=ias V ^ r - t t v ' * *oUc« , 


| 3 / M a i 5 o « ^ 


/ 3 / W J . I & 3/y/^? nfs ^o 


n Fax results when available to ( ) 


Ef^-mail to g ' ^ ^ c - o H - ' * ^ t ov.^a.Vr^ c»/v^ 


Relinquished by: Received by: - Date: 


'•hlo's 


EDD Format 5 %/oT 


Titne; 


I 3 o 0 


/o^a^ 
Condition upon receipt: "^Iced D Ambient D'C ' | ^ \ ' ^ C 


UJVlt'iij,KBDMft» Ag»wmii,l!iLjjaLliUJLLL!,010Ql • 413'̂ 709-9Ma • TJA 113 TOO 0̂7G ' 'wuN^Bpnifmi-i artalytioolico « • © 
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X.. us Airbill 
Express 


S aSflO 35t=i ^bMS 


^ 


Sfeiyter's M:.v ' , - ' •/•L;-i.l;r:;tli-l"!-- PtMM b'jo ^tio-:?g;i;) 


00 


o 


- i L i i i i u d i L i i L i .1. .0 r • 


5g 
AM'.«ss 100. .No.r.tihw.ci"U. l-'riy.e. 


gsL PliJ.lnvilIo 


t l t t U F « x i t i k i i t a n 


Stala c r ZIP 0 < J \ W 2 


^ , 2 Your bitemal Billing Raisfence 


E 
o 
o 
X 


3 To 


N«me 


Cwnpafiy JjAL 


RacipMn^s 
A l l J fK t 


Adilrtu 


771 .T d o r p ' j f i f t L i t U v d 


U i*4CMii f i c ^ i f c t i M H i i a i i k F i r th m i A M i , ( ' I T F H E i M i ' a u toff. 


a<y r x a i f i iMi -y 


L 
8580 3269 9645 


O a f U t a f S i M t o i i 


.s«s—oii—.ZL' ' /i?,064 


Recipient 's Copy 


U Ex | i f awPae lug tS«mc« PtduguupuHBIkt. 


r - i E t t e i Priority Ovimigin r - i FKlbSHniltrtChomiglU n F«dExRf>tOv«mlght 
M ^ r M r s i M k d l l t r v M a i M l M n S l H < i r l M i « y i n T t > a M f c — < l M | l i l * a l K M n > . > 
a i k B W l l l C « r i M n r ( k i « < l i £ . — 


•
MExIOty r—\ F*dExEiipraMSmw 
t i k ' i m m t m H i A ^ m U u t d v t ' — ' P 


f t i l xbNtam*maTm9MiUM.Ua i i rm i tMuvK0m^m^tw l t . 


4b ExpiMtFraigl i tSarvie* flwtatMowtVte 


' C i l H o r C » * i r t M 


5 Packaging 


Invrtope* , ' - ' l l S g S S S f - J ' S i . i ^ l r Box Tub. ^ ^ 


' 6 Sp«cial yandling 
sAniRDAri 
H o I M W I i t o 


n fi^iW'iiy''*'*'*^ 
F«db9lMri««OMn4)lit 


n HOU>¥ . , 
U itFadExLociticn 


NiKnl iUth 


i K i a ^ M b l U a i la b c t B l 
p HOlDCMndtr I 


Siv«r,«rMEs35iv FnlfliL 


•tFailExlocatnn 
AwMJfe ONUr Ikr M C i M M V 
D M d i K M M b X l q 


l - J r I—I M i a i l i t M I—I W p w ' i l M n t a i I I I M k i . l i 


D M | « f « i i t f l i 4 i p K k j * t d n r b ) c M M l b i i k ^ v t d h M f a f H i i v n i . Q Cargo Aitcrak Only 


7 Payment m r a : 


[Xl^S[Nf>, DR'^ ip iem D w r d P t r t y Q CrKSlCird 


' b tHMbAce l l hL i rC iaAb idN i k t IM - 1 JUWNo. M 


TablPadci|« TaklMiglt 


7 j r 
IOvbUitr l i l inMttnODurlMivni4Mlnahlgl ivwlH.talMth><aai^ 


TMIChnfu 


8 /Vf IV Residantlal DaUvary SIgnatura Option* ),i.n«Madrwit>t»aB>M«MtM 


•
No Sian«ujrt i—i Oif'rtSHinrtjrt r—I'lndirtelSiiinttuf* i • 


fbrdallwy 


KIT. [iti« w»^«ii«iiaft*«>iw.imFidEi*pnijni» w ucx ffr 
• I r f v H t n r r . ' n W I b L 


•^SFHS 


S8580 3269 9645 
W E D - 0 6 FEB A2 


PRIORITY OVERNIGHT 


NS-CMHA 


III 
Empff ez iega asFEBee P V O A 


^ 


Q 


LCK 
OH-LS 


43064 


Ptsrsc.r. ;"^"'!ectlng Sample i ^ - l 


Date Collected ^ Z ^ ^ " ' ^ 


eUSTODY SEAL 
. Sample No. 


(ilgmtan) 


. TlmeOollected. 



http://IMki.li





T 


o 


T I 
DAT Labs Inc. 


Sample Receipt Report 


<..'us(ot.iiiin hiillal: ' ^ S J Dale: o^ ^ 
The client has been contacted. 


Yes No 


Upon receipt of samples, check if any of the following discrepancies have been noted. 


. 


Discrepancy Type 
COC and samples do not match 


No unique sample identifications 


Sniniilcs rereivfil rniisi'.te ol'lht- fL-qiiired temp criteria. Receipt Temp; ' 3 - " ' T " C 


No preservation lype was noied Correction Factor: J -V C 


No Llaic oi'collection stilled Corrected Temp: 4 -^ ( Q. 


No time of collection staled 


The sample collector was nol named 


Sample containers were not appropriate 


Sample labels were destroyed or unreadable 


Suiiipk'.-. were received out.'jide of holding lime 


There was nol enough saniple to perform the requested analysis. 


.Samples showed sign of damage or contamination. 


Specify applicable clteriifL)or,"aH" ••̂ 'tj::. 


« 


Aqueous samples for volaiile analysis; Headspace? Y N If Yes, list sample lD(s) in details: 


Sample pH acidic basic neutral CheckpHof aqueous samples if no preservation is noted on COC. 


Details. 


Sam|il<.- pi 1 I'm ivmvoliiiiU' m|inxwis s'.mipk:s iiiivl |ivfsnn.o nr uhsuicc ol' Urjitspufi; (Y or N") lor VOA aqviL-OMS samples shall be recorded at time of sample log-in. 


I lul̂ .•r iV)ctrciiinsiuiK"LS shdll V()A VIHIS ho itfX'iiL'ti ill ciitlc of sample receipt, 


( J l ln r DiSLrapciDcie.s: 


.Si i i i ipk ' M") Diifcicoancy 


Upon receipt, the samples met all of DA T's acceptance criteria. DATProject# O A O ? , O o S 


iiivctiin:ni/:iw5 DATFRMltM9 Revision2 







DAT SAMPLE RECEIVING 
"715 Corporate 6lvd Pla,? .-'ty.OH 43064 


P r o j e c t N u m b e r : 0 2 0 8 0 0 8 


DatAReceived: 2.'6/2008 


jCl jent Name: Loureiro Eng. Assocs. 


Tracking nuinber: 858032699645 


Custody Seals ?: Yes 


Carrier 


Analysis: 


Package Temp: 


COC: ^ 


FedEx 


dioxins/furans(8290) 


4.10 


check if COC from client 


Sample Information 


Client ID: 
1314211 


1314212 


1314213 


1314214 


1314215 


1314216 


Laboratory ID 
0208008-1 


0208008-2 


0208008-3 


0208008^ 


0208008-5 


0208008-6 


Date 
2/5/2008 


2/5/2008 


2/5/2008 


2/5/2008 


2/5/2008 


2/5/2008 


Matrix: 
soil 


soil 


soil 


soil 


soil 


soil 


Container; 
glass jar 


glass jar 


glass jar 


glass jar 


glass jar 


glass jar 


Comment 
hold until further 
notice 


hold until further 
notice 


hold until further 
notice 


hold until further 
notice 


hold until further 
notice 


ok to analyze 


Page 10 of 27 


y [btiimlofy RwxifJng laUmb 


Qzoeoos 
2/6/20081:'40:39PM 
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Data Analysis Technologies, Inc. 7715 Corporate Blvd. Plain City OH 43064 


Method 8290 Dioxins and Furans 


CUcDt: Loureio Engineering Client Sample ; Method Blank 


Client Project: 


U b Project «̂ : 
Lab SampU ID: 


Sample Size 


GC-Cdainn 


Dihitian Factor 


Centredale Manor 


0208008 
0208008-MB 


10.00 Soil 


DB-5 


1 


Date Sampled; 
Date Received: 
Date Ext: 
Date Anal: 


Moisture 


SoIidi 


Analyit: 


2/5/2008 
2/6/2008 
2/12/2008 
2/26/2008 


0.0% 


100.0% 


CSM 


A3irtytw:-:-:-:-:':-::-:-:':-;':-:-:-:':-:-:-:-:-:':'pgi^ •-.VitaG-: •;EDt;-:::;:-:::::;:::;jd»:Eqv:; ::Ibrtf(>;::::-«r;:::::::;:;:::::::::-Flag:: 


2,3.7,8-TCDF 
1,2^,7,8-PeCDF 
2.3,4,7,8-PeCDF 
1,2^,4.7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
2,3,4,6.7,8-HxCDF 
1,23,7,8,9-HxCDF 


1,2,3,4,6,7,8-HpCDF 


1,2,3,4,7,8,9-HpCDF 


O C D F 


ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 


0.046 
0.053 
0.052 
0.080 
0.073 
0.085 
0.095 
0.061 
0.075 
0.115 


2,3,7,8-TCDD 
lA3,7,8-PeCDD 
lA3,4,7,8-HxCDD 
1,23,6,7,8-HxCDD 
U,3.7,8,9-HxCDD 
1,2,3,4,6,7,8-HpCDD 
OCDD 


"Tdtiftls-; 


Tetra-Furans 


Tetra-Dioxins 


Pecta-Funns 


PcDta-Dioxins 


Hexa-Ftirans 


Hexa-Dioxins 


Hepta-Funns 


Hepta-Dioxins 


ND 
ND 
ND 
ND 
ND 
ND 
ND 


lim 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 


ND = not detected it the detection limit shown 


0.053 
0.073 
0.100 
0.098 
0.095 
0.069 
0.117 


Total TEQ 0.00 


H*.* 


:tm:: 
0.046 


0.053 
0.053 


0.073 


0.082 


0.065 
0.068 


0.069 


• = QC exceeded 


Page 1 of2 


Tetra-Furans 
Tcba-Dioxins 


Penta-Furans 
Penta-Dioxins 


Hexa-Fin-ans 
Hexa-Dioxins 


Hepta-Furans 


Hepta-Dioxins 


:-litiiimbtr-:t1iiit':':":-: 


0 
0 
0 
0 
0 
0 
0 
0 
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Dato Analysis Technologies, Inc. 7715 Coiporate Blvd. Plain City OH 43064 


Method 8290 PCDD/PCDF Analysis 


CUent: 


Lab Project «t 
Lab Sample ID 


Loureio Engineering 


0208008 
0208008-MB 


Client Sample: Method Blanlc 


Xm^^mvi*myyyM:M^ •/.\'.|.|.|.|.|.|.J.\^. Wi6^-^1iiim^y^^^^:ii^^^ ;:;:;:;Rf;:;:;:;:;:;x;:;:;wr;:;:;:] 


13C-2,3,7.8-TCDF 2907 
13C-l,2,3,7,8-PeCDF 2784 
13C-1,2,3,6,7,8-HxCDF 3293 
13C-l,2,3,4,6,7,8-HpCDF 3187 
13C-23.7.8-TCDD 2766 
13C-lA3,7,8-PeCDD 2678 
l3C-l,2,3,6,7,8-HxCDD 3126 
13C-1.2,3,4,6,7,8-HpCDD 2938 
13C-OCDD 4982 


73 
70 
82 
80 
69 
67 
78 
73 
62 


40-130 
40-130 
40-130 
40-130 
40-130 
40-130 
25-130 
25-130 
25-130 


0.79 
1.60 
0.51 
0.42 
0.81 
1.60 
1.30 
1.10 
0.89 


27:49 
32:08 
37:12 
40:55 
34:36 
33:25 
38:19 
41:53 
44:37 


. I 1 1 . r I • • . 1 J I I I I I -


%ttn«&MSMM!i i^^ 


37C12-2,3,7,8-TCDD 4124 


13C-2,3,4,7,8-PeCDF 3980 


13C-l,2,3,4,7.8-HxCDF 3398 


13C-1,2,3.4.7,8-HxCDD 3648 


13C-lA3.4,7,8,9-HpCDF 3836 


103 


100 


85 


91 


96 


70-130 


70-130 


70-130 


70-130 


70-130 


1.00 
1.64 
0.50 
1.26 
0.42 


28:36 
32:59 
37:03 
38:11 
42:17 


•1^0ift^tiitt^ Aaterjiiiw-stitMJiijfife^ 


13Cl2-l,2,3,7,8,9-HxCDF 


tR«ic«>y«ry5ftii»aai:ift-.-:;:';;': 


1546 39 39:01 


•:-SKtii\-


I3C-U,3,4-TCDD 52.2 


l3C-l,2,3,7,8,9-HxCDD 44.0 


28:24 


38:44 


Page 2 of2 
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Data Analysis Technologies, Jiic. 7715 Corporate Blvd. Plain City OH 43064 


Method 8290 Dioxins and Furans 


Client : 


a i e n t Project: 


Lab Project #: 
Lab Sample ID: 


Saniple Size 


GC-Column 


DUntion Factor 


Loureio Engineering 


Cemredale Manor 


0208008 
0208008-LS 


10.00 Soil 


DB-5 


1 


Client Sample: 


Date Sampled: 
Date Received: 
Date Ext: 
Date Anal: 


Moiiture 


Solids 


Analyct: 


LAB SPIKE 


2/5/2008 
2/6/2008 
2/12/2008 
2/27/2008 


0.0% 


100.0% 


CSM 


Aitdifta:>::-;>::-:-;':':':':-:-:":-:':":-:-::::::::Tiirt;-; :EMPC:: '••.WiL-:<:-:\^<<<i:<ii^ci^^:-:':-:^-^:^^^^ 


23,7,8-TCDF 
1,2.3,7,8-PeCDF 
2,3,4,7,8-PeCDF 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
2,3,4,6,7,8-HxCDF 
1,2,3,7,8.9-HxCDF 


1,2,3,4.6,7,8-HpCDF 
1,2,3,4,7,8,9-HpCDF 
OCDF 


2,3,7,8-TCDD 
lA3,7.8-PeCDD 
1,2,3,4,7,8-HxCDD 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
1,2,3,4,6,7,8-HpCDD 
OCDD 


rotilib': 


Tetra-FuTBns 


Tetra-Dioxins 


Penta-Furans 


Penta-Dioxins 


Hexa-Fivans 


Hexa-Dioxins 


Hepta-Furans 


Hepta-Dioxins 


424.2 
1051.8 
1009.0 
1113.4 
1024.7 
1118.0 
1221.7 


1048.0 
1146.1 
2122.0 


611.53 
1048.48 
1017.65 


1011.59 
1075.41 
961.43 
2087.37 


• ^ I ' g ^ -


433.91 


611.53 


2073.55 


1048.48 


4496.12 


3114.46 


2197.21 


961.43 


ND •" not delected at liie detection limit >hown 


0.886 
0.725 
0.712 
0J21 
0.294 
0.342 
0.381 
0.298 
0.364 
0.237 


0.934 
1.556 
0.653 
0.642 
0.619 
0.530 
0J83 


42.42 
52.59 
504.50 
111.34 
102.47 
111.80 
122.17 


10.48 
11.46 
2.12 


611.53 
524.24 
101.77 
101.16 
107.54 
9.61 
2.09 


0.77 
1.54 


27:50:00 
32:10:00 


1.55 32:60 
1.21 
1.21 
1.19 
1.22 


1.04 
1.04 
0.88 


0.80 
1.61 
1.23 
1.25 
1.24 
1.02 
0.86 


37:05:00 
37:14:00 
38:01:00 
39:03:00 
40:56.00 
42:17:00 
44:46:00 


28:37:00 
33:26:00 
38:13:00 
38:20:00 
38:45:00 
41:54:00 
44:38:00 


ToUITEQ 2529.29 


::Eltt;:: 


0.886 


0.934 


0.719 


1.556 
0.332 
0.425 


0.327 


0.530 


• - QC exceeded 


Page 1 of2 


Tetra-Furans 
Tetra-Dioxins 


Penta-Furans 
PenU-Dioxins 


Hexa-Furans 
Hexa-Dioxins 
Hepta-Furans 


Hepta-Dioxins 


:'W>iiiiiliiar;;M«ie:-


2 
I 
4 
1 
6 
6 
3 
1 
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Data Analysis Technologies, Inc. 7715 Corporate Blvd. Plain City OH 43064 


Method 8290 PCDD/PCDF Analysis 


Client: 


Lab Project*: 
Lab Sample ID 


Loureio Engineering 


0208008 
0208008-LS 


Client Sample: LAB SPIKE 


iiimii^!ii*Mifm^^ y y ^ y r y y % ^ » i ^ ^ Ŝm^Mm mm 
13C-2,3,7,8-TCDF 


13C-l,2,3,7,8-PeCDF 


I3C-l,2,3,6,7,8-HxCDF 


l3C-l,2,3,4,6.7,8-HpCDF 


13C-2,3.7,8-TCDD 


13C-l,2,3,7,8-PeCDD 


13C-l,2,3,6,7,8-HxCDD 


13C-l,2,3,4,6.7,8-HpCDD 


13C-0CDD 


3500 


3648 


2963 


3648 


3204 


3153 


2939 


3706 


7112 


88 


91 


74 


91 


80 


79 


73 


93 


89 


40-130 


40-130 


40-130 


40-130 


40-130 


40-130 


25-130 


25-130 


25-130 


0.81 


1.64 


0.50 


0.43 


0.82 


1.52 


1,33 


1.10 


0.89 


27:49 


32:09 


37:13 


40:55 


34:36 


33:25 


38:20 


41:54 


44:38 


Surr<6giUSuMitik'Ct^ 
m I I I I I I I 


•••.KT-:-


37C12-23,7,8-TCDD 4188 


13C-2,3,4,7,8-PeCDF 3780 


13C-l,2,3,4,7,8-HxCDF 3970 


13C-l,23,4.7,8-HxCDD 4125 


13C-l,2,3,4,7,8,9-HpCDF 4186 


105 


95 


99 


103 


105 


70-130 


70-130 


70-130 


70-130 


70-130 


1.00 


1.59 


0.51 


1.29 


0.43 


28:37 


32:59 


37:04 


38:12 


42:17 


13C-1,2,3,4-TCDD 50.5 


13C-l,2,3,7,8,9-HxCDD 63.1 


tAiitiaMaite;$ti(ii(diiiri&ittyi^ 


13C12-l,2,3,7,8,9.HxCDF 1865 


UtwpywrSta'wttrd^V-:-.--:-:;-;::::-:-:;-::-;::::-:-: ::-:-:-:•;•: 


::":::;:;::::::x>:::::::&-i(UioviMij;:;:<i^ 


47 


y-yy-:^riiiff:\ 


39:01 


yyfiiti^^ 


:::::FUft:::::::j 


28:24 


38:44 


Page 2 of2 
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Data Analysis Technologies, hic. 7715 Corporate Blvd. Plain City OH 43064 


Method 8290 Dioxins and Furaos-Spike Recovery 


Client: Loureio En^neering 


Client Project: Centredale Manor 


Lab Project«: 0208008 
Lab Sample ID: 0208008-6 MS 


Sample Size NA Soil 


GC-Colnma DB-5 


DUntion Factor 1 


Client Sample: 1314216 MS 


Date Sampled: 2/5/2008 
Date Received: 2/6/2008 
Date Ext: 2/12/2008 
Date Anal: 2/27/2008 


MoUture 0.0% 


Solids 100.0% 


Analyst: CSM 


/iiiiij^iiai^^y:^^ 


2,3,7,8-TCDF 4160.8 104 4.184 
lA3,7,8-PeCDF 10127.8 101 5.299 
2,3,4.7.8-PeCDF 10505.9 105 5.201 
1,2,3.4.7,8-HxCDF 10733.5 107 8.950 
),2,3,6,7,8-HxCDF 9877.0 98.8 8.185 
2,3,4,6,7,8-HxCDF 11203.0 112 9.527 
1,2,3,7,8,9-HxCDF 11518.5 115 10.610 


1,2,3,4,6,7.8-HpCDF 9754.9 97.5 5.153 
l,2.3.4,7,8,9-HpCDF 10081.9 101 6.294 
OCDF 20141.8 101 3.969 


23.7,8-TCDD 239327.94 5983 3.034 
1,2,3,7,8-PeCDD 9928.80 99J 10.320 
1,23.4,7,8-HxCDD 9030.42 90 J 7.497 
1,23.6,7,8-HxCDD 9866.82 98.7 7.372 
1,2,3,7,8.9-HxCDD 11161.42 112 7.103 
lA3,4,6,7,8-HpCDD 9771.82 97.7 8.211 
OCDD 22441.16 112 13.660 


Tota l lXQ 


iitiiit^Vy^^y^^^y^^ 


retra-Futans 4339.11 8.861 
Tetra-Dioxins 6115.34 9.337 


Penti-Fuians 20735.54 7.186 


Penta-Dioxins 10484.85 15.560 
Hexa-Furans 44961.21 3.315 


Hexa-Dioxins 31144.59 4.253 


Hepta-Fuians 21972.15 3.273 


Hepto-Dioxins 9614.29 5.295 


ND=not delected »t flic detection limit jhown * = QCexcecded 


Page 1 of2 


^:>riiii:t:ii;yy^^ 


416.08 0.78 27:50:00 
506.39 1.52 32:10:00 
5252.94 1.52 33:00:00 
1073.35 1.19 37:06:00 
987.70 1.20 37:15:00 
1120.30 1.19 38:05.00 
1151.85 1.20 39:03:00 


97.55 1.03 40:57:00 
100.82 1.02 42:17:00 
20.14 0.88 44:47:00 


239327.94 0.80 28:37:00 
4964.40 1.62 33:26:00 
903.04 1.24 38:16K)0 
986.68 1.21 38:22:00 
1116.14 1.19 38:46:00 
97.72 1.03 41:54:00 
22,44 0,86 44:39:00 


258145.49 


mmmmmmWii^^ 
Tetra-Furans 2 


Tetra-Dioxins 1 


Penta-Finans 4 
Penta-Dioxins 1 


Hexa-Furans 6 
Hexa-Dioxins 6 


Hepta-Fuians 3 


Hepta-Dioxins 1 


>iiMi 
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Data Analysis Technologies, Inc. 7715 Corporate Blvd. Plain City OH 43064 


Method 8290 PCDD/PCDF Analysis 


Client: Loureio Engineering Client Sample: 1314216 MS 


Lab Project #: 0208008 
Lab Sample IDi 0208008-6_MS 


U^i^ i i i imi i i i i i i^^ 


13C-2,3,7,8-TCDF 


13C-l,2.3,7,8-PeCDF 


13C-U.3,6,7,8-HxCDF 


13C-l,2,3,4,6,7,8-HpCDF 


13C-23,7,8-TCDD 


13C-l,2,3,7,8-PcCDD 


13C-U,3,6,7,8-HxCDD 


13C-lA3.4,6.7,8-HpCDD 


I3C-OCDD 


3744 


3412 


2358 


2853 
3664 


3469 


2633 


2861 


5016 


94 


85 


59 


71 


92 


87 


66 


72 


63 


40-130 


40-130 


40-130 


40-130 


40-130 


40-130 


25-130 


25-130 


0.79 


1.62 


0.51 


0.40 


0.82 


1.54 


1.33 


1.13 


25-130 0.88 


27:49 


32:09 


37:14 


40:57 


34:36 


33:25 


38:22 


41:54 


44:38 


Saniti!ld!i:StMMM^ •:«r:-


37C12-2,3,7,8-TCDD 5323 


13C-2,3,4,7,8-PeCDF 4170 


13C-l,2,3,4,7,8-HxCDF 4108 


13C-l,2,3,4,7,8-HxCDD 3829 


13C-l,23,4,7,8,9-HpCDF 4008 


133 


104 


103 


96 


100 


70-130 


70-130 


70-130 


70-130 


70-130 


1.00 


1.62 


0.50 


1,25 


0.40 


28:37 


32:59 


37:04 


38:15 


42:17 


MtariuM^SixiaitiedttJ^^^ 
^- ^ T f r - - • - ' • - • * ' • ' ' •.• , . J . . • • ^ . . . . . , • . , . . . . n . 


13C12-l,2,3,7,8.9-HxCDF 


iHeooyierySft i i i t la i :^ 


1618 40 39:02 


;.Hag-:; 


I3C-I,2,3,4-TCDD 50.5 


13C-l,2;j.7.8,9-HxCDD 63.1 


28:24 


38:44 


Page 2 of2 


Pagel7Rof27 







Data Analysis Technologies, Inc. 7715 Corporate Blvd. Plain City OH 43064 


Method 8290 Dioxins and Furans-Spike Recovery 


CUent: 


Oient Project: 


Lab Project*: 
U b Sample ID: 


Sample Size 


GC-Colnmn 


DUution Factor 


Loureio Engineering 


Centredale Manor 


0208008 
0208008-6 MSD 


NA SoU 


DB-5 


1 


Client Sample: 


Date Sampled: 
Date Received: 
Date Ext: 
Date Anal: 


Moisture 


Solids 


Analyst: 


1314216 MSD 


2/5/2008 
2/6/2008 
2/12/2008 
2/27/2008 


0.0% 


100.0% 


CSM 


Ai>alyitea;':":':-:v:-:-;-:;:-:':-:-:-:-:-:-:";":':v ::«iR::EMPG::::::::::KDt::: :-.T<>i;Eti:-:- ::Ratfo:::::-Jti::;:::::::-:::::-:>-H«g:: 


2,3.7,8-TCDF 
lA3,7,8-PeCDF 
2,3,4,7,8-PeCDF 
1,2,3,4,7,8-HxCDF 
1,23,6,7,8-HxCDF 
2,3,4,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDF 


1,2,3,4,6,7.8-HpCDF 
1,2,3,4,7,8,9-HpCDF 
OCDF 


23.7,8-TCDD 
lX3.7.8-PeCDD 
1,23,4,7,8-HxCDD 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
1,2,3.4,6,7,8-HpCDD 
OCDD 


4066.9 
9942.2 
10132.3 
10750.7 
9698.2 
11308.2 
11734.6 


10109.3 
10873.7 
20496.1 


291450.95 
10214.12 
9861.44 
10013.19 
11170.88 
9982.02 
26713.13 


102 
99.4 
101 
108 
97 


113 
117 
101 
109 
102 


7286 
102 


98.6 
100 
112 


99.8 
134 


10.810 
13.950 
13.690 
16.640 
15.220 
17.720 
19.740 
6.027 
7.362 
4.415 


5.832 
22.860 
14.670 
14.430 
13.900 
14.740 
37.260 


406.69 
497.11 
5066.15 
1075.07 
%9.82 
1130.82 
1173.46 


101.09 
108.74 
20.50 


291450.95 
5107.06 
986.14 
1001.32 
1117.09 
99.82 
26.71 


0.77 
1.54 
I S3 
1.21 
1.21 
1.19 
1.20 
1.02 
1.04 
0.88 


0.80 
1.61 
1.24 
1.22 
1.22 
1.04 
0.98 


27:51:00 
32:10:00 
33:00:00 
37:06:00 
37:16:00 
38:04:00 
39:04:00 
40:58:00 
42:19:00 
44:47:00 


28:38:00 
33:27:00 
38:15:00 
38:22:00 
38:46:00 
41:56:00 
44:39:00 


Total TEQ 310338.53 


Tetra-Furans 


Tetra-Dioxins 


Penta-Fitrans 


Penta-Dioxins 


Hexa-Furans 


Hexa-Dioxins 


Hepta-Furans 


Hepta-Dioxins 


4339.11 


6115.34 


20735J4 
10484.85 


44961.21 


31144.59 


21972.15 


9614.29 


8.861 


9.337 


7.186 


15.560 


3.315 


4,253 


3.273 


5.295 


Tetra-Furans 


Tetra-Dioxins 


Pcnta-Fimins 


Penta-Dioxins 


Hexa-Fuians 


Hexa-Dioxins 


HqJta-Ftuans 


Hq>ta-Dioxins 


ND = not delected at the detection limil shown • - QC exceeded 
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Data Analysis Technologies, Inc. 7715 Corporate Blvd. Plain City OH 43064 


Method 8290 PCDD/PCDF Analysis 


CUent: Loureio Engineering CUent Sample: 1314216 MSD 


Lab Project*: 0208008 
LabSamplcID: 0208008-6_MSD 


timii^ii^^^^m^*^^ ::R*:; 'M*î  


13C-2,3,7.8-TCDF 


13C-l,2,3.7,8-PeCDF 


13C-l,2,3,6,7,8-HxCDF 


13C-lA3.4,6,7,8-HpCDF 


13C.2,3,7,8-TCDD 


13C-lA3,7,8-PeCDD 


13C-l,2,3,6,7,8-HxCDD 


13C-l,2,3,4,6,7.8-HpCDD 


13C-OCDD 


3310 


3167 


2231 


2522 


3288 


3076 


2348 


2610 


4549 


83 


79 


56 


63 


82 


77 


59 


65 


57 


40-130 


40-130 


40-130 


40-130 


40-130 


40-130 


25-130 


25-130 


25-130 


0.78 


1.60 


0.51 


0.44 


0.82 


1.54 


1.33 


1.06 


0.90 


27:49 


32:09 


37:15 


40:57 


34:36 


33:25 


38:21 


41J5 


44:39 


SiHt«jate:StiuiidardilfTvBie;$t:-:«^^ :»T: jjjjiL 


37C12-2,3,7,8-TCDD 5484 


13C-2,3,4,7,8-PeCDF 4053 


13C-l,2,3,4,7,8-HxCDF 4044 


13C-1.2.3.4,7,8-HxCDD 4229 


13C-l,2,3,4,7,8,9-HpCDF 4039 


137 


101 


101 


106 


101 


70-130 


70-130 


70-130 


70-130 


70-130 


1.00 


1.41 


0.50 


1.28 


0.43 


28:38 


32:59 


37:05 


38:14 


42:18 


Al(<iMiijt«;Stowd«irifajfl^^ :̂ * •̂Rî <wtjW;:;:<yCIAi>M>:• « t VUiit 


13C12-lA3,7,8,9-HxCDF 


tBatipywy Staiiilarai^ 


1649 41 39:03 


j W a t 


13C-ia,3,4-TCDD 50.5 


13C-1,2,3,7,8.9-HxCDD 63.1 


28:24 


38:44 
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DAT Labs, Inc. Extraction Form 


a^myr 


Sep FtlllMl 


C«.t. £»< 


Vial 


i r t i Pinltl 


Other 


Other <D<s«f«« 1 


lleianc 1 


MHbaii^ 


.ICN 


C(M Acfiaia 


I P X 


-^«.e ,9^mt 
Wll«r 


J ' J ' ^ ^ 


P * ^ 7/,>N̂  f U . i v ^ - ^ ' f j ^ / ' 


S«tii()lc: 


Sf>fkf Wiincss; 


Sfl lvrni M a a u r i c : 


^ ^ 


^0^ 
< ^ / i ^ fc';^ 


^ 
^ 


. ^ ^ 


V7(%V 


SintROCATE ID VOL - b / ( 5 ) CONC , / / - y 


/ oa^^ 
y47-s.-3(^-/^ ^ . O )CCy,c <y.Oy/W 


j ^ . L - ^< - -7 r7 
VOL «i ( r ^ ^ 


j ^ \^-£i>JhMiiii & i .o s t ^ U ^ '^ f^ f .^ 


VOL Mil / 


.sof'iiar HOC 
0 H/)ofijo 


iQChSO^UL % ^ t 


SMIPtC ID 


-m 
- 1 
^ Imi 
- / mil? 


_L$ 


TOTAL l A M r l E A M N T 


/i.r/c<^ 
iL^r^p) 
)h t fcp 


SAtirLC AMI*r CVTHACTED TOTAL t.XT«ACT VOL 


fADDALLIICPS) 


3 ^ L T " ^ 
\ 


I 


nNALtXTRACTVOL 


-* ' & 
i:̂ ^ -̂̂  


1 


i 


S U M INIT 


fi-


i 


1 
t&T a ' 


SfK INIT 


1 ^ 


IS IMT 


i rcK i rac i wa i toUt for iddf t ioBal i n a l v f o . P ICAU I O I C U C aliouot v«|v i i i«ror tb i f • • t W c t i a o d at wh4* oouit i b c c n t n c t msso iked . 


A L I Q U O T V O L U M E : _ _ ^ , « * a l fCi ixfc oncl 


C n t n c i WH soJkcd: Before Af ter the apyc rC i rck oncl 


AddiitOHal snin|>lcs may t x listed on i h t back oTflifs page. 
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DAT Labs Inc 
Percent Solids Summary Table 


Project #: 0208008 %solid={(c-a)/b)*100 


Analyst: CSM 


Sample ID 
0208008-1 


Start Date 
2/11/08 


a b 
Tare Wet Wt(g) 


Weight (g) Sample-Tare 
1.1351 5.6665 


End Date 
1 2/12/08 


c 
Diy Weight 


Sample+^Tarc 
5.7983 


%Moisture 
%Solids 100-%solids Comments 
82.2942 1 17.7058 | 


^ 
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Page #: 


AUTO SPEC APPLICATION SHEET 


Client: Lr j / rc i nny t ^ 


Project: moi^r ' ^ 


Analysis.. MIL 
Archived: 


^ ^ 0 Experiment:, 


Analyte Table: ( P ^ C ^ L Q X M ^ / f 


Quant Results: C / O ^ o Z Z ' ' ^ 


Deletion Date:_ 


GC Method: 


Calibration 


Run Conditions 
Ciinier ga-s rr^ ' 


$o Flow cm/sec. 


Column Type f ^ i - ^ 


Temp Ramp; 


Injection Temp ''C: ^ i f ~ Inj. Vol. h e ? 


Injection Speed i/Fasy/Slow 


Serial #: US 73^ l l ^ t T V 


%0l-/h3r^'L<X/^ -2KZJ<Z "/OZ^ '?70Zy^ 


TXT Files: 
/2/v-


Run Lo.: (ZlOfOO^/^, T/T; ( 


Calibration: 


% KSD.A^^^ooi_mT/rri 


RRF 5 ̂ ^xs,./jpftooi Wfnr^f 
cai .Stat.. / fmO(/ lST.7^/ 


Continuing Calibration: 


0/0 Dev sheets: J ^ ^ S i 2 ^ ^ ^ 


Sample Raw Data: 


Raw Data: ( W i V O , ^ . T / J} l 


Analyte Responses: 0 H W ( ^ ^ ^ i ^ ' i 


^incili'T'iuJ Scf O ^ O ' O l i T f ^ O r i . ' P n l Analyst:. /y-


^^O^(^m60l .WHl Date: I^/'^^/^ i ^ 
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D A T A / A N A L Y S I S T E C H N O L O G I E S 
ANALYSIS CORRECTIVE ACTION FORM 


Project Number: 


CUent: 


Samples Affected: 


Analysis Date: C ^ / ^ - ^ / C ^ -—^ 


Method: ^ O 


Please check ihefaild QC parameter. 


Initial Calibration 
Continuing Calibration 
End Calibration 
Tune Failure 
Verifications 
Instrument Contamination 
Run Time Failure 
Internal Standard Recovery 
Retention Time Discrepance 


[ 
^ ^ 


Method Blank Contamination 
Surrogate Recoveries 
Laboratory Spike Recoveries 
Matrix Spike Recoveries 
Duplicate Analysis RPDs 
Holding Time 
Other 


Please describe the corrective r.ieasuras taker.. 


6 ^ D ^ ^ ^ . r - TWO uy<̂s ryyê  Y?rr^AJi L..rL. j ^ t J ^ - ^ 


yAy-(/i- >7<z/^v . ^ J i d i , A 2 i ( i ^ ^ ^ (2~.C. .^tJU/ycljA^n^^ 


j Z i l ^ L . j t j g ^ ^ ^«wl# 


4^_ 
Analyst4fnitiab 


Release Data? 


Basis: 


Yes No 


Signature 


OAT Internal Document 
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PCDD/PCDF ANALYTICAL SEQUENCE SUMMARY HIGH RESOLUTION 


LAB Sample ID 


C.S1_A829001 
C:32_7\329CI01 
CS3 A829001 
C.<5'1̂ A329001 
CSS A829001 
C C A I ; . _ A 8 2 9 0 0 1 C 0 1 
CCAL._A829001C02 
CCAL._A829001C03 
INS._BLANK 
a208008-MB 
0208008-1 
0208008-1_MS 
0208008-1 MSD 
0208008-LS 


CLIENT SAMPLE ID 


CAL,_A829001 
CAL, A829001 
CAL.~A829001 
CAL. A829001 
CAL.~A829001 
C C A L 7 _ A 8 29001C01 
CCAL._A829001C03 
C C A L . _ A 8 2 9 0 0 1 C 0 3 
Ine. Blank 
Method_Blank 
1314216 
1314216_MS 
1314216_MSD 
LAB SPIKE 


LAB PILE ID 


0208005B 
0208005B 
0208005B 
020800SB 
0208005B 
0208008A 
020800aA 
A829001 
020800aA 
0208008A 
0208008A 
0208008A 
020800eA 
0208008A 


S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 


s 
s 


8 
9 
10 
11 
12 
2 
9 
4 
3 
4 
5 
6 
7 
8 


DATE ANALYZED 


26-PEB-08 
26-FEB-08 
26-FEB-08 
26-FEB-08 
26-FEB-08 
26-FEB-08 
27-PEB-08 
27-FEB-08 
26-FEB-08 
26-FEB-08 
26-PEB-08 
27-FEB-08 
27-FEB-08 
27-FEB-Oa 


TIME AN 


01:24:4 
02:14 : 4 
03:04:4 
03:54:4 
04:44:4 
21:07:2 
02:57:0 
12:32:1 
21:57:2 
22:47:2 
23:37:2 
00:27:1 
01:17:1 
02:07:0 
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Sequence A c q u i s i t i c a Parametyra 
Run; A829001 


Page 1 of 1 


c/<j DaCa file 


1 C 0208005B 
2 c 0208005B 
3 c 020800SB 
4 C 0208005B 
5 c 020B0Q5B 
S q 02080Q8A 
7 q 0208008A 
8 q A829001 
9 q 0208008A 
10 q oaoaoQBA 
11 g 020800aA 
12 q 0208008A 
13 q 020800aA 
14 q 020800BA 


S 


B 
9 
10 
11 
12 
2 
9 
4 
3 
4 
S 
6 
7 
8 


I 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


File text 


ANALYST:CSM 
ANALYST:CSM 
ANALYST:CSM 
ANALYST:CSM 
ANALYST:CSM 
ANALYST:CSM 
ANALYST:CSM 
ANALYST:CSM 
ANALYST:CSM 
ANALYST:CSM 
ANALYST:CSM 
ANALYST:CSM 
ANALYST:CSM 
ANALYST:CSM 


Sample Text 


CSl A829001 
C32 A829001 
CS3 A829001 
CS4 Ae29001 
CS5 Aa29001 
CCAL. A829001C01 
CCAL. A829001C02 
CCAL. A829001C03 
INS. BLANK 
02QaQQ8-MB 
0208008-1 
0208008-1 MS 
0208008-1 MSD 
0208008-LS 


Expt file 


default 
default 
default 
default 
default 
default 
default 
default 
default 
default 
default 
default 
default 
default 


Bot 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


0/w 


n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 


Inlet meth 


GC 
GC 
GC 
GC 
GC 
GC 
GC 
GC 
GC 
GC 
GC 
GC 
GC 
GC 


Inlet file 


default 
default 
default 
default 
default 
default 
default 
default 
default 
default 
default 
default 
default 
default 


Done? 


y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 


t i 
99 « 
&\ 
O 


( 







T T 
Sequence Summary Table 


Run: A8230O1 
Pa-r̂  1 of 1 


c/q 


1 c 
2 c 
3 c 
4 c 
5 c 
6 g 
7 q 
8 q 
9 q 


10 q 
11 q 
12 q 
13 g 
14 g 


Data Area 


020800B 
Q20S005 
0208005 
0208005 
0208005 
0208008 
0208008 
0208008 
0208008 
0208008 
0208008 
0208008 
0208008 
0208008 


Data File 


02060058 
020S005B 
0208005B 
0208005B 
0208005B 
0208008A 
0208008A 
A829001 
0208008A 
0208008A 
020a008A 
0208008A 
0208008A 
0208008A 


S 


8 
9 


10 
11 
12 
2 
9 
4 
3 
4 
5 
6 
7 
8 


I 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


AnalyteTable 


A829001 
A829001 
A829001 
A829001 
A829001 
A829001 
A829001 
AS29001 
A829001 
0208008A 
O208008A 
0208008A 
0208008A 
0208O08A 


Factr #1 


1.000 
2.000 


10.000 
100.000 
200.000 
10.000 
10.000 
10 .000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 


Factr #2 


1.000 
1 .000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 


Size 


1.00 
1,00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


MP 


n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 


DLFac 


1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


HC 


y 
y 
y 
Y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 


Sample Text 


CSl A829Q01 
CS2 A829001 
CS3 A829001 
CS4 A829001 
CSS A829O01 
CCAL. A829001C01 
CCAL. A829001C02 
CCAL. A829001C03 
INS. BLANK 
020800B-MB 
0208008-1 
0208008-1 MS 
0208008-1 MSD 
0206008-L5 


Done 


y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
Y 
y 
y 
y 


fa. 
(ra 
It 
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SDG Narrative 
Laboratory name: Data/Analysis Technologies, tic. 


Case Number: Centredale Manor 


Sample Numbers: 
1316057 1316062 1316058 1316061 1316074 1316060 1316059 1316057_MS 1316057_MSD 


All samples were designated as filtered. 


SDG# 1316057 


Contract Number Loureio Engineering 


Task Order Number NA 


Cooler Temperature; 6.9°C 


The following GC columns were used for this analysis: 


Name: Agilent Column: DB-5 
ID(nmi): 0.25 Length (m): 60 


Coating material:95% Methyl/5% Phenyl Film thickness:0.25 ^m 


Quality Control: 


CRQL: The EDL was reported 


Laboratory Control spikes: The control limits were exceeded for one analyte. See Form 
3dfa. 
Matrix spikes: A matrix spike and matrix spike duplicate were performed on 1316057 
and the results are reported on Form 3dfa. 
Internal Standard Recoveries: The internal standard met the QC guidelines in EPA 
8290A. 
Internal Standard Ion Ratios: The internal standard ion ratios met the QC guidelines in 
EPA 8290A. 


Confirmations: 2,3,7,8-TCDF was not detected in the primary column analysis. 


Report reviewed and prepared by 
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USEPA-KMhOdBZMA 


1DFB-Fonnl-HRCDD-2 


COtVCDF TOXICfTY EQUIVALENCE SUMMARY 
HiOH RESOLUTION 


UbM«ine: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Enginearlng 


Lab Coda: OH01241 Caae No.: Centredale Manor T O N O J NA 


Matrtac Walef 


Samplawt/vol: 1.00 ( j / L .L 


Watar Sampla Prap: SEPF (SEPF/SPE) 


Concmtralad Extract Voluma: M (ul) 


Injeetkin Voluma: J (ul) 


GC Column: 


Sampla No. 


1316067_u< 


SDG Na: NA 


Lab Sample 10: 0208030-3 


LabFllalO: Aa29004BS:10 


Dato R«c«<v«d: 6-2-06 


JWS-DB-B 


CONCENTRAnON UMTS: (p9/L or ng/Kg) 


%Sollda: 


%Upld> 


IO:0.2S 


0.0% 


(mm) 


Dato Extracted: 12-2-06 


Dato AnalyiM: 2S><aoa 


Dlludon Factor: 1 


pg^ 


TARGET ANALYIt 


2J.7,e-TCDF 
1.2;3.73^aCOF 
2.3,4.7,a-PeCDF 
1A3.4.7.84IXC0F 
1,2,3.6,7.8+I)(CDF 
2,3A6,7,8+lxCOF 


1A3,7A94lxCDF 
1A3.4,6.7.8+)pC0F 


1A3,4,7.8,9-HpC0F 
lOCOF 
2.3.7,8-TCOO 


U.3,7.8-P«CDD 
1,2,3,4,7.841x000 
1.2.3,6.7,WlxCDD 
1.43,7,B.0-HxCDD 
1,2,3.4,6,7,e4<pCDO 
OCDD 


CONCENTRATION 


20.84 
68.04 


TEF* WHO 2005 


X 0.10 . 
X 0.03 " 
X 0.30 -
X 0.10 « 
X 0.10 -
X 0.10 = 
X 0.10 -
X 0.01 
X 0.01 = 
X 0.0003 » 
X 1.00 = 
X 1,00 -
X 0.10 = 
X 010 -
X 0.10 " 
X 0.01 • 
X 0.0003 -


Total 


TEFnAOJUSTEO 
CONCENTRATIONS 


0.01 
68.04 


68,05 


TEF* - Toxicity Equivalent Factors from Haws et al.,ToxSd 89,4-30,2006. 


\m>f 


(Rn1A29QAnw2 







us EPA-Method B290A 


10FB-FormmRCOO-2 


CDOKOF TOXICITY EQUIVALENCE SUMMARY 
HIGH RESOLUTION 


SamptoNa 


131S0i2_uf 


LabNaitie: OATVANALVSIS TECHNOLOGIES Contract Loureio Engineering 


Lab Code: OH01241 Caaa Ng: CentreOale Manor TO No.: NA 


Manbi: WalBf 


Saaipia w(/M)l: 1.00 g / L L 


Wator Sample Prap: SEPF (SEPF/SPE) 


Coneantratod Extract Volume: 20 (uO 


inlaction Volume: J (uO 


GC Column: 


SOQ No.: NA 


Lab Sampla 10: 0208030-9 


Lab File 10: Ae290O4BS:11 


Oatt Reoelvad: 6-2-08 


Date Exiractod: 12-2-06 


JWS-OB-S 


CONCENTRATION UNfT3: (pgA. Or ng/Kg) 


%8ollde: 


%Upida 


ID: 0 . ^ 


0.0% 


_(mm) 


Dato Analyzed: 20-03-06 


Dilution Factor: 1 


PB^ 


TARGET ANALYTE 


2,3.7.8-TCOF 
1,2,3.7.B-PeC0F 
2J,4,7.84»eCDF 
1A3.4,7,e41xC0F 
1A3.6.7.84<xC0F 
a3.4.6,7,fr«xC0F 
1,2,3.7,8.9-HxCOF 
1A3.4,8,7,84lpCDF 
1,2,3,4,7,8,9+lpCOF 
OCOF 
2,3,7.8-TCOO 


l,2,3,7,a-PaCD0 
1,2,3.4,7,a.HxC0O 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,0-HxCOD 
1.2,3,4,6,7,8+lpCDD 
OCDO 


CONCENTRATION 


5101.11 


16.10 


TEF* WHO 2006 


X 0.10 -
X 0.03 « 
X 0.30 -
X 0.10 -
X O10 « 
X O10 = 
X 010 « 
X 0.01 
X 001 
X 00003 . 
X 1.00 > 
X 1.00 -
X 0.10 « 
X 010 
X 0.10 = 
X 0.01 


X 0.0003 » 


Total 


TEF-ADJUSTEO 
CONCENTRATIONS 


S101.11 


OOO 


5101.12 


TEF* - Toxicity Equivalent Factors from Haws et al.,ToxSci 89,4-30,2006. 


fniiia2S0Aiw2 



http://S101.11





us EPA-Method 82S0A 


1DFB-Foniil-HRCOD-2 


COtVCOF TOXIdTY EQUIVALENCE SUMMART 
HIGH RESOLUTION 


UbName: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering 


Lab Code: OH01241 Case No.: Centredale Manor TO No.: NA 


Matrix: Water 


Sampto «it/val: 1.00 g / L L 


Wator Sempte Prap: SEPF (SEPF/SPE) 


Concwnratod Extract Volume: 20 (ul) 


Injection Voluma: J (ul) 


GCColumn: 


SamptoNo. 


1316058_uf 


SOO No.: NA 


JWS-DB-5 


CONCENTRATION UNrTS: (pgn. or ng/Kg) 


% Solids: 


%Llplda 


H): 0.28 (mm) 


PO^L 


0.0% 


L a b Samp le 10: 0208030-11 


L a b Fi le 10: Ae29004BS:12 


D a t o R a e e W w l : 6-2-08 


Oato E x t i a e t a d : 12-2-06 


Oato Ana l ysed : 20^3-06 


OHutlon Factor: 1 


TARGET ANALYTE 


2,3,7,8-TCOF 
1,2,3,7,8-PeCOF 
2,3,4,7,6-PeCOF 
1,2,3.4,7,84lxCDF 
1.^3,6,7,84lxCOF 
2,3,4,6,7,8-HxCOF 
1,2,3,7,B.9+lxCOF 
1.2,3,4.6.7,8410CDF 
1,2.3,4.7 A04HPCOF 
CX»F 


2.3,73-TCOD 
1.2,3,7.8-PeCDD 
1.2.3,4,7,8-HxCOO 
1A3,6,7,84lxC0D 
1,2,3,7,8.9-HxCDD 
1,2,3,4,6,7,84lpCDD 
OCDD 


CONCENTRATION 


2742.72 


TEPWH0 200S 


X O10 -
X 0.03 = 
X 0.30 -
X 010 c 
X 0.10 > 
X 0.10 
X 0.10 « 
X 0.01 
X 0.01 


X 0.0003 = 
X 1.00 ' 
X 1.00 > 
X 010 = 
X 010 


X O10 -
X 0.01 -
X 0.0003 » 


Total 


TEF-AOJUSTEO 
CONCENTRATIONS 


2742.72 


2742.72 


TEP • Toxicity Equivalent Factors from Haws et al.,ToxSci 89,4-30,2006. 


limieiS0Ai«r2 







us EPA-Method 829QA 


1DFB-Form 1-HR CDD-2 


COO/CDF TOXICITV EQUIVALENCE SUMMARY 
HIGHRESOLUnON 


Lab Name: DATA/ANALVSiS TECHNOLOGIES Contract: Loureio Engineering 


Lab Code: OH0ia41 Caae No.: Centredale Manor TONa: NA 


Matrix: Water 


SamplawtVol: 1.00 g / L L 


Water Sampto Prap: SEPF (SEPF/SPE) 


Concentrated Extract Volume: 20 (ul) 


ln)eatlon Volume: J (ul) 


GC Column: JWS-D6-S 


CONCENTRATION UNITS: (pgA. or ng/Kg) 


%Solid«: 


%Upids 


10: 025 


00% 


_(mm) 


jeg\..., 


Sample No. 


131W«1_uf 


80G No.: NA 


Lab Sample ID: 0206030-13 


LabFNelO: A82S0048S:13 


Dato Raoelvvd: 6-2-06 


Oato Extracted: 12-2-06 


DauAnaiyxed: 20^13-06 


Dilution Factor: 1 


TARGET ANALYTE 


2,3,7.8-TCDF 
1,2.3,7,ftPeC0F 
2.3.4.7.B4»eCDF 
1.2,3,4.7.8+lxCDF 
U.3.e.7.e4lxCOF 
2.3,4.e,7,8-HxCOF 
1,2,3.7.e*+HxCDF 
1A3.4,6,7,84lpCDF 
1,2,3.4,7.8.9-HpCOF 
OCOF 
2,3,7,8-TCOO 
1,2,3,7.84WX»D 


1,2,3,4,7,841x000 
1,2,3.6.734HxC00 
1.2,3,7,6,941x000 
1A3.4,6,7,B4lpCDD 
OCDO 


CONCENTRATION 


6154.16 


9.51 


TEF* WHO 2005 


X O10 -
X 0.03 -
X 030 « 
X O10 -
X 0.10 -
X 010 • 
X 0,10 -
X O01 
X O01 
X 0.0003 i> 
X 1.00 -
X 1.00 •> 
X 0.10 » 
X 0.10 
X 0.10 -
X O01 » 
X O0003 -


Tout 


TEF-AOJUSTEO 
CONCENTRATIONS 


615418 


OOO 


•154.18 


TEF* - Toxicity Equlvaleni Factora from Haws et al.ToxSci 89,4-30,2006. 


11X11 S:90Aw2 







us EPA-Method8290A 


1DFB • Form 1-HR CDD-2 


COD/CDF TOXIcmr EQUIVALENCE SUMMARY 
HIGH RESOLUnON 


Sampto No. 


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering 


UbCode: OH01241 Caae No.: Centredale Manor TO No.: NA 


Matrix: Water 


Sample wt/vDl: 100 g / L L 


Water Sampto Prap: SEPF (SEPBSPE) 


Concentrated Extract Volume: 20 (ul) 


li^actlon Volume: J (ul) 


QC Column: JWS-08-5 


CONCENTRATION UNITS: (pgA. or ng/Kg) 


%Solidr. 


%Llplds 


ID: 0 ^ (mm) 


0.0% 


1316074_Ul 


SDG NO.: NA 


Lab Sampto ID: 0206030-15 


LabFttalO: A8290O4BS:14 


Dato Received: 6-2-06 


DatoExtiactod: 12-2-08 


Dato Analyzed: 200306 


Dilution Factor: 1 


TARGET ANALYTE 


2A7.8-TCOF 
1.2A7.8-P0C0F 
2,3.4,7,8-PeCDF 


1,2.3,4,7.84HxCDF 
1.2,3,6,7,84lxC0F 
2,3,4,6,7,84lxCDF 
1,2,3,7,8,94lxCOF 
1,2.3.4.6,7.84lpC0F 
1,2,3,4,7,e,94<pCDF 
OCOF 
2.3,7.6-TCDO 
1,2.3.7,64»eC00 
1,Z3.4,7,84HxC00 
1,2,3.6,7,8-HxCDD 
1,2,3,7,6,941x000 


1A3,4,6,7,8+lpC00 
OCDD 


CONCENTRAnON 


9.99 


TEF* WHO 2006 


X 0.10 
X 0.03 ' 
X 0.30 
X 010 -
X 0.10 -
X O10 -
X 010 • 
X O01 
X 0.01 
X 0.0003 ' 
X 1.00 -
X 1.00 « 
X 010 » 
X O10 = 
X O10 ' 
X 0,01 -
X 0.0003 » 


Total 


TEF-ADJUSTEO 
CONCENTRATIONS 


9.99 


9.99 


T E P ' Toxicity Equivalent Factors from Haws «t at.,ToxSd 89.4-30.2006. 


( M ) 1 6 2 9 0 A I « V 2 







us EPA-Method8290A 


10PB - Form I41R COD-2 


COO/CDF TOXICITY EQUIVALENCE SUMMARY 
MiGH RESOLUnON 


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Lometo Engineering 


Lab Coda: OH01241 Caae No.: Centredale Manor TO No.: NA 


Matrix: Water 


Sampto No. 


Sampto wtftrol: 


Water Sampto Piap: 


1.00 g / L L_ 


SEPF 


Conoeniralad Extract Volume: 


Inlaction Volume: 1 


QC Column: 


_(SEPHSPE) 


»(ul ) 


_(ul) 


JWS-OB-5 


%SoUda: 


%Upids 


10: 0.25 


0.0% 


_(mm) 


CONCENTRAnON UNITa- (pgit or ng^g) _eak. 


13ie060_uf 


SDG No.: NA 


Lab Sampto ID: 


LabRtelO: 


OatoRecahwl: 


DatoExtractod: 


Dato/Utalyzed: 


Dilution Factor 


02UH030-19 


0208030rS:4 


6-2-oe 


12-2-06 


2003-06 


1 


TARGET ANALYTE 


2.3.73-TCOF 
1 . 2 A 7 , 8 4 « ; D F 


2,3,4,7,8-PeCOF 
1,2,3,4,7,84^xCDF 
1A3,e.7,64<xC0F 
2,3,4,6,7,84<xC0F 
1,2,3,7,8,94HxCOF 
1,2,3,4,6,7,84lpCDF 
1,2,3,4,7.e.94lpCDF 
OCDF 


2,3,7,e-TCO0 
1,2,3,7,8-PeCOD 
1.2.3.4,7.841x000 
1.2,3.6,7.841x000 
1.2A7,e.941xC0D 
12.3,4,6,7.8-HpCDD 
OCDO 


CONCENTRATION 


338.87 
424.42 


TEF* WHO 2006 


X O10 « 
X 003 m 
X 0.30 -
X 0.10 » 
X 0.10 -
X 0.10 > 
X 010 -
X 0.01 
X 0.01 -
X 0.0003 -
X 1.00 > 
X 1.00 -
X 010 . 
X O10 -
X 0.10 
X 001 


X O0003 -


ToUl 


TEF'AOJUSTEO 
CONCENTRATKmS 


338.87 
424.42 


7(3.29 


TEF* - TOMdty Equivalent Factors from Haws et aL.ToxSd 89.4-30,2006. 


lffllia2S0Al«v2 







US EPA-Method a290A 


1DFB-Fonnl44RCDO-2 


COD/CDF TOXICITY EQUIVALENCE SUMMARY 
HIGH RESOLUnON 


LabNsnia: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering 


Lab Cods: OH01241 Caae No.: Centredale Manor TO No.: NA_ 


Matrix: Water 


Sampto No. 


1316QS9_uf 


SDG No.: NA 


Lab Sampto ID: 0208030-22 


Sampto wtArol: 


Watw Sampto Prep: SEPF 


Concantratad Extract VelMno: 


bijacuon Volume: 1 


QC Column: JWS-C 


1.00 g / L L 


(SEPF/SPE) 


20 (ul) 


(ul) 


)B-5 


CONCENTRATION UNITS: (pgA. or ngACg) 


% SoUds: 


%Upids 


ID: 0.25 


D*L 


Lab Rto ID: 020603018:5 


Date naoaived: 6-2-06 


DatoExtractod: 12-2-06 


0.0% 


(mm) 


DattAnalyied: 20-03OB 


Dilution Factor: 1 


TARGET ANALYTE 


2,3,73-TCOF 
1,2.3,7,8-PoCDF 
2.3,4,7,ft-PeCOF 
1i,3,4,7,84<xC0F 
1,2,3,6,7.8+(xCOF 
2.3.4.6.7,8+lxCDF 
1.2.3.7.8.9-HxCOF 
1,2.3.4,6.7.B4HpCDF 
1.2.3.4,7 A94I0C0F 
OCOF 
2.3.7fl-TCDD 
1A3.7.8-PeCDD 
1.2.3,4.7.84*cCD0 
1.2,3,6,7,841x000 
1,2,3,7,8,641x000 
1,2,3,4,6.7,84lpC0D 
OCDO 


CONCENTRATION 


233.87 
102.31 


TEP WHO 2005 


X 0.10 = 
X 003 • 
X 0.30 . 
X 0.10 ' 
X 0.10 -
X 010 . 
X 0.10 > 
X 0.01 
X 0.01 
X 0.0003 . 
X 1.00 •: 
X 1.0O 


X 010 • 
X 0.10 -
X 0.10 . 
X O01 
X 0.0003 ' 


Totol 


TEP-AOJUSTED 
CONCENTRATIONS 


233.87 
loasi 


336.18 


TEP - Toxidly Equivatont Factors from Haws et al.,ToxScl 89.4-30,2006. 


tanta2S0«<w2 







US EPA-Method8S90A 


10FB - Form UIR C004 


COO/CDF TOXICITY EQUIVALENCE SUMMARY 
HIGH RESOLUnON 


Sampto No. 


METHOD_BLANK 


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Louraio Engineering 


LabCode: CIH01241 Caaa Ng; Centredale Manor TONo_- NA 


Matrix: Water 


SamptowtNol: 1.00 g / L L 


Watar Sampto Prap: SEPF (SEPF/SPE) 


Coneantratod Extract Voluma: 20 (ul) 


Inlaction Volume: J (ul) 


GC Column: 


SOGNa: NA 


U b Sample ID: 020e0304« 


LabFitolO: Ae29004BS:9 


Oau ReealwKi: 6-2-06 


DatoExtractod: 12-2-06 


jws-oe-s 


CONCENTRATION UNITS: (pgA. or ngACg) 


%Sollda: 


%Uplds 


ID: 0.25 


0.0% 


_(mm) 


Dato Analyzed: 200308 


Dllutian Factor 1 


- P g ^ . 


TARGET ANALYTE 


2,3.7.8-TCOF 
1.2.3.7.84>eCDF 
2.3.4.7.84'eCOF 
1.2.3.4,7,641xC0F 
1.2.3.6.7,841xC0F 
2,3,4.6.7.841xCOF 
1A3.7A9-HXC0F 
1.2.3.4,6,7,84H)COF 
1,2J,4.7A041|>CDF 
OCOF 


2,3,7,8-TCOO 
1,2,3,7,6-PeCOO 
1,^3,4,7,841x000 
1,2,3,6,7,8+lxOOD 
1A3,7,B.94<xODD 
1,2,3.4,6,7 A+IPCOD 
GOOD 


CONCENTRATKW 


6.39 


13.06 


1 


TEP WHO 2006 


X O10 -
X 003 . 
X O30 • 
X O10 » 
X 010 -
X O10 . 
X 010 -
X 0.01 
X 0.01 
X 00003 . 
X 1.00 -
X 1.00 -
X O10 « 
X O10 » 
X 0.10 e 
X 0.01 -
X 0.0003 . 


Totol 


TEF,AOJUSTEO 
CONCENTRATK3N8 


0.06 


0.00 


ao7 


TEP - Toxicity Equivatont Factors Irom Haws ct al.ToxSd 89,4-30,2006. 


lim1S2WVMv2 







u s EPA-Method 8290A 


1DFB-Fo*ml-HnCDO-2 


coivcoF Toxicmr EQUIVALENCE SUMMARY 
HIGH RESOLUnON 


3awpl( leNo. 


1316057 


Lab Name: DATA/ANALVSIS TECHNOLOGIES Contract: Loureio Engineering 


Case No.: Centredale Manor 


Water 


1.00 g / L L 


Lab Code: OH01241 


Matrix: 


Sampto wtfvol: 


Wator Sampto Prap: SEPF (SEPF/SPE) 


Cencentratod Ezlraot Voluma: 20 (ul) 


li^aetlan Volume: 


GC Column: 


TO No.: NA SDG No.: NA 


Lab Sampto 10: 0208030-1 


Lab Fne ID: 82900065:10 


Dato Received: 6-2-06 


DatoExtractod: 12-2-08 


1 .(uQ 


JWS-D6-S 


% Solids: 


%LlpldS 


10:0.28 


00% 


_(mm) 


Oato/Analyzed: 1504-06 


Dilution Factor 1 


CONCENTRATION UNITS: (pgA. or n^Kg) PO^ 


TARGET ANALYTE 


2,3,7.8-TCOF 
1.2A7.8-PeC0F 


2.3.4,7,e-PoCOF 
U.3.4,7.64lxODF 


1A3.6.7.84IXCOF 


Z,3,4,6.7,8+I»CDF 
1,2,3.7.8,94lxCDF 


1,2,3,4,6.7,84HpCDF 
1,2,3,4,7.e.94lpC0F 


OCDF 


2,3,7,8.TCDD 


1,2,3,7,8-PeCDD 


1.2,3,4,7,841x000 
1A3,6,7,641xCOO 


1.2.3,7,8,9-HxODD 


1,2,3,4,6,7,84lpC0D 
OCDD 


CONCENTRAnON TEP WHO 2005 


X 0.10 
X 0.03 . 


X 0.30 ' 
X O10 ^ 


X 0.10 -
X O10 = 


X O10 -


X 0.01 


X 0.01 
X O00O3 « 


X 1.00 -


X 1.00 -
X 010 -


X 0.10 • 
X O10 -


X 0.01 
X 0.0003 = 


ToMi 


TEF-AOJUSTEO 
CONCENTRATIONS 


0.00 


TEP - Toxicity Equivalent Factors fram Haws et al.ToxSd 89,4-30.2006. 


(nniazMAnvZ 







r 
us EPA-Method8290A 


10FB • Form 1-HR CDD-2 


COD/CDF TOXICnY EQUIVALENCE SUMMARY 
HK>H RESOLUnON 


Sampto No. 


UbNams: DATA/ANALYSIS TECHNOLOGIES Contract Loureio Engineering 


Lab Coda: OH01241 Case No.: Centredale Manor TO No.: NA 


Matrb: Water 


Samptowt/vol: 1.00 g / L L 


Wator Sampto Prap: SEPF (SEPBSPE) 


Cencentratod Extract Volume: ^ ( u l ) 


ln|ection Volume: J (ul) 


GC Column: JWS-DB-5 


% Solids: 


%Liplds 


ID: 025 


0.0% 


(mm) 


CONCENTRATION UNITS: (pgA. or ngACg) M-


1316062 


SDG Na: NA 


Leb Sampto ID: 02060308 


Lab FIto 10: 82900055:11 


DatoRaeelvBd: 8-2-06 


Dato Extracted: 12-2-06 


Dato Analyzed: 150408 


Dlluilon Factor: 1 


TARGET ANALYTE 


2,3.7,8-TCOF 
1 A 3 . 7 . 6 4 ^ « : D F 


2.3,4.7.64»eC0F 
1,2,3.4,7,84lxCOF 
1.2,3,6,7,84lxC0F 
2,3.4,6,7,8+lxOOF 
1,2,3,7,8.941xCDF 
1,2,3,4,6.7.8410CDF 
1.Z,3.4.7.8,94lpCDF 
OCOF 
2,3,7.e-TCDO 


1,a3,7.8-PeCD0 
1A3.4,7.8+lxCDD 
1.2.3.6,7.641x000 
1,2J,7,8,94lxC0D 


1,2,3,4,6,7,84loCOO 
OCDO 


CONCENTRATION 


2880.55 


TEP WHO 2005 


X OIO ' 
X O03 -
X 0.30 . 
X 0.10 > 
X 0.10 . 
X 0.10 -
X 0.10 -
X 0.01 
X 0.01 
X O0003 . 
X 1.00 » 
X 1.00 -
X OIO « 
X 010 -
X 010 • 
X 001 


X 0.0003 -


Total o 


TEF-AOJUSTEO 
CONCENTRATIONS 


28S0.SS 


2860.55 


TEP - Toxicity Equivalent Factor* ftom Haws el al.,ToxSci 69,4-30,2006. 


lmiia»0A<H2 







US EPA - Method 8290A 


1DFB • Form f41R CCW-2 


COOfCOF TOXICITY EQUIVALENCE SUMMARY 
HIGH RESOLUnON 


Lab Name: DAT/VANALYSIS TECHNOLOGIES Contract: Loursio Engineering 


LabCode: OH01241 Caae Na: Cenlradale Manor TO No.: NA 


Matrix: Water 


Samptowt/vol: 1.00 g / L L 


Water Sampto Prap: SEPF (SEPF/SPE) 


Concentrated Extract Volume: 20 (ui) 


Inlaction Volume: J (ul) 


GC Column: JWS-DB-S 


SamptoNa 


%Sollda: 


%Upids 


10:0.25 


0.0% 


(mm) 


CONCENTRAnON UNITS: (pgA. or ngACg) jafL 


1316068 


SOG Na: NA 


Lab Sampto 10: 0208030-10 


Lab Hto ID: 82900063:12 


Oato Reoahed: 6-2-06 


Dato Extracted: 12-2-08 


Oau Analyzed: 1604-08 


Dilution Factor. 1 


TARGET ANALYTE 


Z3.7.8-TCOF 
1A3.7.84»eCDF 
2.3,4,7,8-PaCOF 
1,2.3,4,7,84lx0DF 
1.2.3,6,7.8+lxCDF 
2.3,4,6,7,8+lxCOF 


1,2.3.7,8,94lxCOF 
1A3.4.6,7,841pC0F 
1,2,3.4,7,8,94lpC0F 
OCOF 


2A7,8-TCOD 
1,2,3,7,B4'eCOO 
1,2,3,4.7.841x000 
1,2,3,6,7,841x000 
1.2,3.7.8.941x000 
1.2,3,4,6,7,841pC0O 
OCDO 


CONCENTRATION 


726.82 


TEP WHO 2005 


X 0.10 
X 0.03 -
X O30 -
X OIO « 
X OIO = 
X 010 -
X O10 -
X O01 
X 001 
X 0.0003 -
X 1.00 = 
X 1.00 -
X OIO -
X 0.10 m 
X OIO ~ 
X 0.01 
X 0.0003 -


Totol 


TEF-AOJUSTEO 
CONCENTHAHONS 


726.82 


726.82 


TEP - Toxicity Equivaiertt Factors from Haws et al.,ToxScl 89,4-30,2006, 


(im1li80*riv2 







us EPA-Method 8290A 


1DFB-Forml41RCDa2 


COOrCOF TOXKSOY EQUIVALENCE SUMMARY 
HIGH RESOLUncm 


Sampto No. 


13160(1 


LabName: DATA/ANALYSISTECHNOLCXilES Contract Loureio Engineering 


LabCSode: OH01241 Case Na: Centredale Manor TONa: NA 


Matrix: Water 


SOG NO.: NA 


Sampto w W d : 1.00 g / L L 


Wator Sampto Prap: SEPF (SEPF/SPE) 


Concentrated Extract Volume: 20 (ul) 


btlection Volume: J (ui) 


GCColunin: JWS-DB-5 


C»NCENTRATION UNR^: (pgA. or ngACg) 


% Solids: 


%Llpids 


ID: 025 (mm) 


pgA-


0.0% 


Lab Sampto 10: 


LabFitolO: 


Oato Received: 


DatoExtractod: 


Oato Analyzed: 


OHutian Factor 


0208030-12 


a290006ES:4 


6-2-08 


12-2-06 


150408 


1 


TARGET ANALYTE 


2.3.73-TCOF 
1,23,7,8-PeCOF 
2,3,4.7.84>eC0F 
1A3,4.7,841xCDF 
1Aa6,7,841xCOF 
2.3.4,6,7,841xC0F 
1A3.7,8.941xOOF 
1A3,4,6,7,841p00F 
1,2,3,4,7,8.941pC0F 
OCOF 


2.3,7.8-TCDO 
1,2,3,7,B4'eC»0 
1,2,3,4,7,841x000 
1A3,6,7.841xCOD 
1A3,7,e,9+lxCD0 
1.2A4.e.7,84ll)C00 
CXX)D 


CONCENTRATKM 


268.78 


TEP WHO 2006 


X 0.10 
X 0.03 m 
X O30 -
X OIO . 
X OIO -
X OIO 1 
X OIO « 
X 0.01 
X 0.01 
X 0.0003 -
X 1.00 . 
X 1.00 « 
X OIO -
X 0.10 m 
X 010 •= 
X O01 • 


X 0.0003 «= 


Total m 


TEF-AOJU8TED 
CONCENTRATIONS 


286.78 


288,70 


T£F* ' Toxicity Equivalent Factors from Kaws et at„To)(Sci 8 9 , 4 ^ . 2006. 


f1m^te^0Aav^ 







us EPA-Method B290A 


1DF8 - Form 1-HR CDD-2 


COOA:OF TOXICITY EQUIVALENCE SUMMARY 
HIGH RESOLUTION 


SamptoNa 


1316074 


LabName: DATA/ANALYSIS TECHNOLOGIES Contract Loureio Engineering 


LabOxto: OH01241 Case No.: Centredale Manor TONa: NA 


Matrix: Water 


SOO No.: NA 


U b sample ID: 0208030-14 


Samptowt/Vol: 1.00 g / L _L 


Water Sampto Prap: SEPF (SEPF/SPE) 


Cencentratod Extract Volume: m_ (ul) 


Ir^eetlon Volume: J («) 


GC Column: JWS-DB-S 


CONCENTRATION UNnS: (pg/L or ng/Kg) 


U b Hto lO: 8290006ES:5 


Oato Received: 6-2-08 


Dato Extracted: 12-2-08 


%SoUds: 


%Uplda 


ID: 025 (mm) 


00% Oato Analyzed: 15^Vt-oe 


OHution Factor 1 


TARGUET ANALYTE 


2,3,7,6-TCDF 
1A3.7.8-PeC0F 
2.3.4.7fl-PeC»F 
1A3,4,7,841xC0F 
1,2,3,6,7,841xCDF 
2,3,4,6,7.841xC!OF 
1,a3,7,8.941xCDF 
1,2.3,4,6.7.841pCDF 
1A3.4.7.8.94IPCDF 
OCOF 
2,3.7.8-TCDD 
1,2,3,7,8-PeOOO 
U.3.4,7,841xCDD 
1A3,6.7.a41xCOO 
1.2,3,7,6.941x000 
1.2,3,4,6,7,8410000 
OCDO 


CONCENTRATKM TEP WHO 2005 


X O10 
X 003 -
X 0.30 = 
X 010 -
X OIO e 
X 0.10 -
X 0.10 >̂  
X 0.01 
X 0.01 -
X 0.0003 -
X 1.00 -
X 1.00 -
X 0.10 = 
X OIO = 
X OIO > 
X 0.01 -
X 0.0003 . 


Total 


TEF-AOJUSTED 
CONCENTRATK>NS 


0.00 


SuU/ 


TEP • Toxidly Equivatont Factors from Haws et al..ToxSci 89.4-30,2006. 


lin<ia2S0Ain2 







u s EPA - Method 8290A 


10FB-FonnWRCOO-2 


COO/CDF TOXICITY EQUIVALENCE SUMMARY 
HIGH RESOLUTION 


Sampto No. 


LabName: DATA/ANALYSIS TECHNOLOGIES C^ontract Loureio Engineering 


LabCode: OH01241 Caae No.: Centredate Manor TONa: NA 


Matrix: Water 


Sampto wt/»ol: 1.00 g / L L 


WatM'Sampto Prep: SEPF (SEPF/SPE) 


Cencentratod Extract Volume: 20 (ul) 


li^ection VoMane: J (ul) 


GC Column: JWS-OB-S 


CONCENTRAnON UNITS: (pgA. or ngACg) 


% Solids: 


%Upld« 


ID: 0 ^ (mm) 


OQ% 


131(0(0 


SOGNa: NA 


Lab Sampto ID: 0206030-17 


Lab Rto 10: 8290005ES:6 


DatoRaeelvBd: 6-2-06 


DatoExtractod: 12-2-08 


Dato Analysed: IS^Hoe 


Dilution Factor: 1 


TARGET ANALYTE 


2.3.7.8-TCOF 
1.i3,7.84»eOOF 
2,3,4,7.84'eCOF 
1A3.4.7.8-HXC0F 
1A3,«.7,84lxODF 
2A4.6.7.8+WX)F 
1.2A7,8,941xC0F 
1,2,3,4,6,7.841oCDF 
1A3.4.7,8,941pC0F 
OCOF 


2,3,7,8-TCOO 
1,2,3,7,8-PeCOD 
1,2,3,4,7,841x000 
1,2,3,6.7,8+1x000 
1,i3,7,8.941xCDD 
1,2.3.4,6,7.8410000 
cx:oD 


CONCENTRATION TEP WHO 2005 


X 0.10 o 
X O03 -
X 030 -
X 010 = 
X O10 -
X 0.10 :• 
X OIO « 
X 0.01 . 
X 0.01 
X 0.0003 • 
X 1.00 -
X 1.00 -
X OIO -
X OIO -
X OIO 
X 0.01 
X O0003 -


Total 


TEFnAOJUSTEO 
CONCENTRATWNS 


0.00 1 


TEP - Toxicity Equivatont Factors Irom Haws et al..ToxSci 89,4-30,2006. 


«nn1S2«0Mw2 







us EPA-Method 8290A 


1DFB - Form H m COf3-i 


C»]DK:DF TOXK:rTY EQUIVALENCE SUMMARY 


HIGH RESOLUnON 


StonpteNo. 


1316069 


LabName: DATA//tf1/\LYSlS TECHN(X.OGieS Contract Loureio Engineering 


LabC^ede: 0101241 Caae Na: Centredate Manor TONa: NA 


Matrix: Water 


Samplewt/vol: 1.00 g / L j ; 


Wator Sampto Prap: SEPF (SEPF/SPE) 


C^onoantralad Extract Voluitie: 20 (ul) 


Injectlen Volume: J (ul) 


(SC Column: 


SDGNa: NA 


LabSamptolD: 0206030-21 


LabFitolO: a290OO5ES:7 


Dato Received: 6-2-06 


DatoExtractod: 12-2-06 


JWS-DB-5 


CONCENTRATICm UNnS: (pgA. or ngACg) 


% Solids: 


%Uplds 


10: 0.25 


0.0% 


_(mm) 


oato Analyzed: 15-04-06 


Dilution Factor 1 


.Pfl^ 


TARGET ANALYTE 


2J,7.8-TCOF 
1A3,7,8-P«COF 
2,3.4,7,8-PeCDF 
1,2,3.4.7,841xCOF 
1,2,3,6,7,841xCDF 
2,3,4.6,7,841xCOF 
1^,3,7,8,941xC0F 
1A3,4,6,7,84lBCDF 
1,2.3,4,7.8,9-HpCDF 
OCOF 
2.3.7.e-TC00 


1.2.3.7.84'eCDD 
1.2.3.4.7.841x000 
1,2.3,6,7.841x000 
U.3.7,8,941xCDD 
1.2.3.4.6.7.841PCDD 
OCDO 


CONCENTRAnON TEP WHO 2005 


X 0.10 
X 003 > 
X 0.30 -
X OIO « 
X 0.10 -
X OIO -


X OIO -
X 0.01 -
X 0.01 
X 0.0003 = 
X 1.00 -
X 1.00 -
X OIO -
X OIO -
X OIO -
X O01 . 
X 0.0003 -


Total 


TEF-AOJUSTED 
CONCENTRATKms 


0.00 


T E P ' Toxicity Equivatont Factors from Haws et aL.ToxSci 89,4-30,2006. 


lnn18290Ai«v2 







w 


us EPA-Method 8290A 


10FB - Form LHR CDO-2 


(XaODF TOXICITY EQUIVALENCE SUMMARY 
HIGH RESOLUnON 


SemptoNg 


METHOD_BLANK 


LabName: DATA/AN/U.YSISTECHNCXCXJIES Contract Loureio Engineering 


LabCode: OH01241 Caae No.; Centredale Manor TONa: NA 


Matrix: Water 


Samptow«/vol: 1.M g / L JL 


Watar Sampto Prap: SEPF (SEPF/SPE) 


Coneantratod Extract Volume: 20 (ul) 


Uifeotlon Volume: J (ul) 


GCC^otumn: JWS-DB-5 


% Solids: 


%Llptds 


ID: 025 


0.0% 


_(mm) 


CONCENTRATION UNITS: (pgA. o r ngACg) POA-


SOGNo. : NA 


L a b S a m p t o l D : 020e03O*B 


Lab FIto ID: 82900065:9 


Oat t Received: 6-2-06 


DatoExt rac tod: 12-2-08 


Dato/VnalyMd: 15-0406 


Di lu t ion Fac to r 1 


TARGET ANALYTE 


8.3.73-TCOF 


1A3.7.8-PeC0F 


a,3,4,73-PeC0F 


1,2.3,4,7,841xCOF 


1,2,3.6,7,841xOOF 


2A4,6,7,841XC0F 


1,2,3,7,8,941xCDF 


1,2,3,4,6,7,841PCDF 


U,3.4,7,8.041pCOF 


OCOF 


2,3,7.8-T{»0 


1,2,3.7.B-PeC0D 


1,2,3,4,7,841x000 


1A3.6,7.841xC00 


1,2,3.7.8,941x000 


1A3,4,6,7,B41oCDO 


OCDD 


CONCENTRAnON T E P WHO 2006 


X 0.10 > 


X O03 -


X O30 =• 


X 0.10 


X OIO > 


X OIO -


X OIO -


X 0.01 


X 0.01 -


X 0.0003 w 


X 1.00 = 


X 1 0 0 • 


X O10 -


X 0.10 -


X 0 1 0 •> 


X 0.01 


X O0003 -


Total 


TEF-AOJUSTED 
CONCENTRATIONS 


0.00 


T E P • Toxicity Equivatont Factors Irom Haws et al.,ToxSci 89,4-30,2006. 


imiia2«aAi«v2 







ORGANIC DATA QUALIFIERS 


ND The compound v/as not detected at or above the associated numerical value. 


U This compound was "not-detected" or it was detected in a blank at a similar level. 


R Unusable result; compound may or may not be present in the sample. 


J Quantitation is estimated due to limitations identified during the quality assurance review 
(data validation). 


E Quantitation is estimated due to limitations identified during the quality assurance review 
(data validation). 


UJ This compound was analyzed for but was not detected. The associated detection limit is 
probably higher due to a low bias identified during the quality assurance review. 
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1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 


Lab Name: DAT Laboratory Contract: Loureiro En 


SAMPLE NO. 


JiSJ- ^ ( > o j y 


Lab Code: 


Matrix: (soil/water) 


Sample wrt/vol: 


Level; (low/med) 


% Moisture; not dec. 


GC Column; RTX-502 ID; 0.53 


Case No.; Centredal 


WATER 


SAS No.: SDG No.: 


5.0 


LOW 


(g/ml) ML 


(mm) 


Soil Extract Volume: 


CAS NO. 


(uL) 


Lab Sample ID: 


Lab File ID; 


Date Received; 


Date Analyzed; 


Dilution Factor; 


0208030-2 10uL 


03100818.D 


02/28/08 


03/10/08 


500.0 


Soil Aliquot Volume: (uL) 


COMPOUND 


CONCENTRATION UNITS: 


(ug/Lorug/Kg) UG/L 


FORM IVOA 
Page 96R of 424 


Q 


1 75-71-8 j Dichlorodifluoromethane 
74-87-3 
75-01-4 
74-83-9 


Chioromethane 
Vinyl chloride 
Bromomethane 


75-00-3 ! Chloroethane 
75-69-4 1 Trichlorofluoromethane 
75-35-4 
67-64-1 
79-20-9 
75-15-0 
1634-04-4 
75-09-2 
156-60-5 
75-34-3 


' 78-93-3 
; 594-20-7 


1,1-Dichloroethene 
Acetone 
Methyl Acetate 
Carbon disulfide 
Methyl Tert-butyl ether 


2000 
2000 
480 


2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 


Methylene Chloride ' 2000 
Trans-1,2-dichloroethene 
1,1-Dichloroethane 
2-Butanone 
Propane, 2,2-dichloro-


540-59-0 cis-1.2-Dichloroethene 
67-66-3 Chloroform 
74-97-5 
110-82-7 
71-55-6 
56-23-5 


; 563-58-6 
; 71-43-2 
1 75-34-3 
1 108-87-2 


Bromochloromethane 
Cyclohexane 
1.1,1.-Trichloroethane 
Cariion tetrachloride 
1,1-Dichloropropene 
Benzene 
1,2-Dichloroethane 
Methylcyclohexane 


; 127-18-4 Trichloroethene 
78-87-5 
108-10-1 
74-95-3 
75-27-4 
591-78-6 
108-88-3 


i 71-55-6 
127-18-4 
142-28-9 


1.2-Dichloropropane 
4-Methyl-2-pentanone 
Dibromomethane 
Bromodlchloromethane 
2-Hexanone 
Toluene 
1,1,2-Trichloroethane 
Tetrachloroethylene 
1,3-Dichloropropane 


124-48-1 Dibromochloromethane 
106-93-4 1,2-Dibromoethane 
108-90-7 Chlorobenzene 


2000 
2000 
2000 
2000 


21000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 


10000 
2000 
2000 
2000 
2000 
2000 
2000 


1 U 
U 


^ 
U 
U 
U 


u 
u 
u 
u 
u 
u 
u 
u 
u 
u 


JBT 
u 
u 
u 
u 
u 
u 
u 
u 
u 


JSr 
U 
U 
U 
U 
U 
U 


2000 U 1 
220000 


2000 
2000 
2000 
2000 


^ 
U 


u 
u 
U 


3 


-y 


:S 


3/90 







1A 
VOLATILE ORG/\NICS ANALYSIS DATA SHEET 


l.ab Name: DAT Laboratory Contract; Loureiro En 


SAMPLE NO. 


057 


Lab Code: 


Matrix: (soil/water) 


Sample wt/vol: 


Level: (low/med) 


% Moisture: not dec. 


GC Column: RTX-502 ID; 0.53 


Case No.; Centredal 


WATER 


SAS No. SDG No.: 


5.0 


LOW 


(g/mi) ML 


(mm) 


Soil Extract Volume; 


CAS NO. 


(uL) 


Lab Sample ID: 


Lab File ID: 


Date Received: 


Date Analyzed; 


Dilution Factor: 


0208030-2 lOuL 


03100818.D 


02/28/08 


03/10/08 


500.0 


Soil Aliquot Volume: (uL) 


COMPOUND 
CONCENTRATION UNITS: 


(ug/L or ug/Kg) UG/L 


100-41^ 
630-20-6 
106-42-3 
95-47-6 
100-42-5 
75-25-2 
98-82-8 
108-86-1 
79-34-5 
103-65-1 
96-18-4 
95-49-8 
108-67-8 
106-43^ 
135-98-8 
95-63-6 
98-06-6 
541-73-1 
49-87-6 
105-51-8 
106-16-7 
95-50-1 
96-12-8 
120-82-1 
87-68-3 
91-20-3 
87-61-6 


Ethylbenzene 
1.1,1,2-Tetraohloroethane 
m/p-Xylene 
o-Xylene 
Styrene 
Bromoform 
Isopropylbenzene 
Bromobenzene 
1.1.2.2-Tetrachloroethane 
n-Propylbenzene 
1,2,3-Trichloropropane 
2-Chlorotoluene 
1.3,5-Trimethvlbenzene 
4-Chlorotoluene 
sec-Butylbenzene 
1,2,4-Trimethylbenzene 
tert-Butylbenzene 
1,3-Dichlorobenzene 
p-lsopropyltoluene 
n-Butylbenzene 
1.4-Dichlorobenzene 
1,2-Dlchlorobenzene 
1.2-Dibromo-3-chloroDropane 
1,2,4-Trichlorobenzene 
Hexachlorobutadiene 
Naphthalene 
1,2,3-Trichlorobenzene 


2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 


U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J^(L 
^ ^ 
U 
w-(i-
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 


1 . . 


FORM IVOA 
Page 97R of 424 


3/90 







Vz^U^fM^d^^ 


1A 
VOLATILE ORGANICS /ANALYSIS DATA SHEET 


Lab Name: DAT Laboratory Contract: Loureiro En 


SAMPLE NO. 


-05?- '1/605-70// 


Lab Code; Case No.; Centredal SAS No.; SDG No.; 


Matrix: (soil/water) WATER 


Sample wt/vol; 


Level: (low/med) 


% Moisture; not dec. 


GC Column; RTX-502 ID; 0.53 


5̂ 0 


LOW 


(g/ml) ML 


Lab Sample ID: 0208030-2 1 .OuL 


Lab File ID: 03110804.D 


Date Received; 02/28/08 


Date Analyzed; 03/11/08 


(mm) 


Soil Extract Volume; 


CAS NO. 


(uL) 


Dilution Factor 500Q^_ 


Soil Aliquot Volume: (uL) 


COMPOUND 
CONCENTRATION UNITS; 
(ug/L or ug/Kg) UG/L 


75-71-8 
74-87-3 
75-01-4 
74-83-9 
75-00-3 
75-69-4 
75-35-4 
67-64-1 
79-20-9 
75-15-0 
75-09-2 
156-60-5 
75-34-3 
78-93-3 
594-20-7 
540-59-0 
67-66-3 
74-97-5 
110-82-7 
71-55-6 
56-23-5 
563-58-6 
71-43-2 
75-34-3 
108-87-2 
127-18-4 
78-87-5 
108-10-1 
74-95-3 


1 75-27-4 
1 591-78-6 
1 108-88-3 
! 71-55-6 


127-18-4 
142-28-9 
124-48-1 
106-93-4 
108-90-7 
100-41-4 i 


Dichlorodifluoromethane 
Chioromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
1,1-Dichloroethene 
Acetone 
Methyl Acetate 
Carbon disulfide 
Methylene Chloride 
Trans-1.2-dichloroethene 
1,1-Dichloroethane 
2-Butanone 


; Propane, 2.2-dichloro-
cis-1,2-Dichloroethene 
Chiorofomn 
Bromochloromethane 
Cyclohexane 
1,1,1 ,-Trichloroethane 
Carbon tetrachloride 
1.1-Dichloropropene 
Benzene 
1,2-Dichloroethane 
Methylcyclohexane 
Trichloroethene 
1,2-Dichloropropane 
4-Methyl-2-pentanone 
Dibromomethane 
Bromodlchloromethane 
2-Hexanone 
Toluene 
1.1.2-Trichloroethane 
Tetrachloroethylene 
1.3-Dichloropropane 
Dibromochloromethane 
1,2-Dibromoethane 
Chlorobenzene 
Ethylbenzene 


20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 


;26ooO -^606-
20000 
20000 
20000 
20000 
19000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
28000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 


160000 
20000 


120000 
20000 
20000 
20000 


U 
u 
u 
u 
u 
u 
u 
u 
u 
u 


- J & -
u 
u 
u 
u 
¥ u 
u 
u 
u 
u 
u 
u 
u 
u 


-&- I 
u 
u 
u 
u 
u 
u 
u 


x©-:S" 
u 
J^3 
u 
u 
u 1 


IN


FORM I VOA 000007 
Page18Rof276 
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1A 
VOLATILE ORG/kNICS ANALYSIS DATA SHEET 


Lab Name: DAT Laboratory Contract: Loureiro En 


SAMPLE NO. 


057 


Lab Code: 


LOW 


Matrix: (soil/water) 


Sample wt/vol: 


Level: (low/med) 


% Moisture: not dec. 


GC Column: RTX-502 ID: 0.53 


Soil Extract Volume; 


Case No.: Centredal 


WATER_ 


5.0 (g/ml) ML 


SAS No. SDG No.: 


CAS NO. 


(mm) 


(uL) 


Lab Sample ID: 


Lab File ID: 


Date Received: 


Date Analyzed: 


Dilution Factor; 


0208030-2 I.OuL 


03110804.D 


02/28/08 


03/11/08 


5000.0 


Soil Aliquot Volume: (uL) 


COMPOUND 


CONCENTRATION UNITS: 


(ug/Lorug/Kg) UG/L Q 


i 630-20-6 
106-42-3 
95-47-6 
100-42-5 
75-25-2 
98-82-8 
108-86-1 
79-34-5 
103-65-1 
96-18-4 
95-49-8 
108-67-8 
106-43-4 
135-98-8 
95-63-6 
98-06-6 
541-73-1 


1 49-87-6 
105-51-8 
106-46-7 
95-50-1 
96-12-8 
120-82-1 
87-68-3 
91-20-3 
87-61-6 


i 1,1,1,2-Tetrachloroethane 
m/p-Xylene 
o-Xylene 
Styrene 
Bromoform 
Isopropylbenzene 
Bromobenzene 
1,1,2,2-Tetrachloroethane 
n-Propylbenzene 
1.2,3-Trichloropropane 
2-Chlorotoluene 
1,3,5-Trimethylbenzene 
4-Chlorotoluene 
sec-Butylbenzene 
1.2,4-Trimethylbenzene 
tert-Butylbenzene 
1.3-Dichlorobenzene 
p-lsopropyltoluene 
n-Butylbenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1.2-Dibromo-3-chloropropane 
1,2,4-Trichlorobenzene 
Hexachlorobutadiene 
Naphthalene 
1,2,3-Trichlorobenzene 


20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 


U 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
U 1 


FORM I VOA 000008 
Page19Rof276 


3/90 







"t^Sc^^AMrt/c*^ 


1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 


Lab Name: DAT Laboratory ^ Contract; Loureiro En 


SAMPLE NO. 


1316058 


Lab Code; Case No.: Centredal SAS No.; SDG No.: 


Matrix: (soil/water) WATER 


Samplewt/vol: 5̂ 0 (g/m() ML^ 


Level; (low/med) LOW 


% Moisture; not dec. 


GC Column; RTX-502 ID; 0.53 (mm) 


Soil Extract Volume: 


CAS NO. 


(uL) 


Lab Sample ID: 


Lab File ID: 


Date Received: 


Date Analyzed: 


Dilution Factor: 


0208030-5 100UL 


03100812.D 


02/28/08 


03/10/08 


50.0 


Soil Aliquot Volume: (uL) 


COMPOUND 


CONCENTRATION UNITS: 


(ugA. or ug/Kg) UG/L 


75-71-8 
74-87-3 


1 75-01-4 
. 74-83-9 


75-00-3 
75-69-4 
75-35-4 
67-64-1 
79-20-9 
75-15-0 
1634-04^ 
75-09-2 
156-60-5 
75-34-3 
78-93-3 
594-20-7 
540-69-0 
67-66-3 
74-97-5 
110-82-7 
71-55-6 
56-23-5 
563-58-6 
71-43-2 
75-34-3 


! 108-87-2 
127-18-4 
78-87-5 
108-10-1 
74-95-3 
75-27-4 
591-78-6 
108-88-3 
71-55-6 
127-18-4 
142-28-9 


; 124-48-1 
106-93-4 
108-90-7 


Dichlorodifluoromethane 
Chioromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
1.1-Dichloroethene 
Acetone 
Methyl /Acetate 
Cartjon disulfide 
Methyl Tert-butyl ether 
Methylene Chloride 
Trans-1,2-dlchloroettiene 
1,1-Dichloroethane 
2-Butanone 
Propane, 2,2-dichloro-
cis-1,2-Dichloroethene 
Chloroform 
Bromochloromethane 
Cydohexane 
1.1,1,-Trichloroethane 
Carbon tetrachloride 
1,1-DlchIoropropene 
Benzene 
1,2-Dichloro6thane 
Methylcyclohexane 
Trichloroethene 
1,2-Dichloropropane 
4-Methyl-2-pentanone 
Dibromomethane 
Bromodlchloromethane 
2-Hexanone 
Toluene 
1,1,2-Trichloroethane 
Tetrachloroethylene 
1,3-Dichloropropane 
Dibromochloromethane 
1,2-Dibromoethane 
Chlorobenzene 


200 
200 
30 


200 
200 
200 
200 
200 
200 
200 
200 
200 
96 


200 
200 
200 


1100 
200 
200 
200 
200 
200 
200 
200 
200 
100 


23000 
200 
200 
200 
200 
200 
200 
200 


4400 
200 
200 
200 
200 


U 
U 


JET 
U 


u 
u 
u 
u 
u 
u 
u 
u 


JJ?!' 


u 
u 
u 


^ 3 
u 
u 
u 
u 
u 
u 
u 
u 


jpr 
£©-:$ 


u 
u 
u 
u 
u 
u 
u 


. B ^ ' 
u 
u 
u 
u 
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1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 


Lab Name; DAT Laboratory Contract: Loureiro En 


SAMPLE NO. 


1316058 


. - > 
Lab Code: Case No.: Centredal SAS No. SDG No. 


Matrix: (soil/water) WATER 


Sample wt/vol: 5 ^ (g/ml) ML 


Level: (low/med) LOW 


% Moisture; not dec. 


GC Column; RTX-502 ID: 0.53 (mm) 


Lab Sample ID: 0208030-5 lOOuL 


Lab File ID: 03100812.D 


Date Received; 02/28/08 


Date Analyzed; 03/10/08 


Dilution Factor: 50.0 


Soil Extract Volume: 


CAS NO. 


(uL) 


COMPOUND 


Soil Aliquot Volume: 


CONCENTRATION UNITS: 


(ug/L or ug/Kg) UG/L 


(uL) 


100^1-4 
630-20-6 
106^2-3 
95-47-6 
100-42-5 
75-25-2 
98-82-8 
108-86-1 
79-34-5 
103-65-1 
96-18-4 
95-49-8 
108-67-8 
106-43-4 
135-98-8 
95-63-6 
98-06-6 
541-73-1 1 
49-87-6 
105-51-8 
106-46-7 
95-50-i 
96-12-8 
120-82-1 
87-68-3 
91-20-3 
87-61-6 


Ethylbenzene 
1.1,1,2-Tetrachloroethane 
m/p-Xylene 
o-Xylene 
Styrene 
Bromoform 
Isopropylbenzene 
Bromobenzene 
1,1,2,2-Tetrachloroethane 
n-Propylbenzene 
1,2,3-Trichloropropane 
2-Chlorotoluene 
1,3,5-Trimethylbenzene 
4-Chlorotoluene 
sec-Butylbenzene 
1,2,4-Trimethylbenzene 
tert-Butylbenzene 
1,3-Dichlorobenzene 
p-lsopropyltoluene 
n-Butylbenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 
1,2,4-Trichlorobenzene 
Hexachlorobutadiene 
Naphthalene 
1.2.3-Trichlorobenzene 


28 
200 
96 
56 


200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 


^04 - 2 3 -
200 


Jl? 
U 


jpr 
J9 
U 


u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 


-rfp^ t 
u 


uu 


FORM I VOA 
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%./t^.lfe(^ 


1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 


Lab Name; DAT Laboratory Contract: Loureiro En 


SAMPLE NO. 


1316058 ^ L -


Lab Code; Case No.: Centredal SAS No. SDG No.: 


Matrix: (soil/water) WATER 


Sample wt/vol; 5.0 


Level; (low/med) LOW _ 


% Moisture: not dec. 


GC Column: RTX-502 ID: 0.53 


Soil Extract Volume; 


(g/ml) ML 


(mm) 


(uL) 


Lab Sample ID; 


Lab File ID: 


Date Received; 


Date Analyzed: 


Dilution Factor 


0208030-5 lOuL 


03100820.D 


02/28/08 


03/10/08 


500.0 


Soil Aliquot Volume: (uL) 


CAS NO. COMPOUND 


CONCENTRATION UNITS: 


(ug/L or ug/Kg) UG/L Q 


75-71-8 
74-87-3 
75-01-4 
74-83-9 
75-00-3 
75-69-4 
75-35-4 
67-64-1 
79-20-9 
75-15-0 
1634-04-4 
75-09-2 
156-60-5 
75-34-3 
78-93-3 
594-20-7 
540-59-0 
67-66-3 
74-97-5 
110-82-7 
71-55-6 
56-23-5 
563-58-6 
71-43-2 
75-34-3 
108-87-2 
127-18-4 
78-87-5 
108-10-1 
74-95-3 
75-27-4 
591-78-6 
108-88-3 
71-55-6 
127-18^ 
142-28-9 


, 124-48-1 
106-93-4 
108-90-7 


Dichlorodifluoromethane 
Chioromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
1,1-Dichloroethene 
Acetone 
Methyl Acetate 
Carbon disulfide 
Methyl Tert-butyl ether 
Methylene Chloride 


; Trans-1,2-dichloroethene 
i 1,1-Dichloroethane 
1 2-Butanone 
L Propane, 2,2-dichloro-


cis-1,2-Dichloroethene 
Chloroform 
Bromochloromethane 
Cydohexane 
1,1,1,-Trichloroethane 
Carbon tetrachloride 
1,1 -Dichloropropene 
Benzene 
1,2-Dichloroethane 
Methylcydohexane 
Trichloroethene 
1,2-Dichloroprapane 
4-Methyl-2-pentanone 
Dibromomethane 
Bromodlchloromethane 
2-Hexanone 
Toluene 
1.1,2-Trichloroethane 
Tetrachloroethylene 
1,3-Dichloropropane 
Dibromochloromethane 
1,2-Dibromoethane 
Chlorobenzene 


2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 


1 2000 
1 2000 
! 2000 


2000 
1500 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 


22000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 


15000 
2000 
2000 
2000 
2000 


U 
U 
U 
U 
U 
U 
U 
U 
U 
U 


u 
u 
u 
u 
u 
u 
¥ u 
u 
u 
u 
u 
u 
u 
u 
u 


- © -


u 
u 
u 
u 
u 
u 
u 


- » -


u 
u 
u 
u 


1 


i 
1 


:3 


u 


FORM I VOA 
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1A 
VOLATILE ORG/\NICS ANALYSIS DATA SHEET 


SAMPLE NO. 


Contract: Loureiro En 


SAS No.; 


Lab Name: DAT Laboratory 


Lab Code: Case No.: Centredal SAS No.; SDG No.; 


1316058 
>«««̂  


Matrix; (soil/water) WATER 


Sample wt/vol: 


Level: (low/med) 


% Moisture; not dec. 


GC Column: RTX-502 ID; 0.53 


5.0 


LOW 


(g/ml) ML 


Lab Sample ID: 0208030-5 10uL 


Lab File ID: . 03100820.D 


Date Received: 02/28/08 


(mm) 


Date Analyzed: 03/10/08 


Dilution Factor: 500.0 


Soil Extract Volume: 


CAS NO. 


(uL) 


COMPOUND 


Soil Aliquot Volume: 


CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 


(uL) 


Q 


100-41-4 Ethylbenzene 
630-20-6 1,1,1,2-Tetrachloroethane 
106^2-3 m/p-Xylene 
95-47-6 1 o-Xylene 
100-42-5 1 Styrene 
75-25-2 
98-82-8 
108-86-1 
79-34-5 
103-65-1 
96-18-4 
95-49-8 
108-67-8 
106-43-4 
135-98-8 
95-63-6 
98-06-6 
541-73-1 
49-87-6 
105-51-8 
106-46-7 


Bromoform 
Isopropylbenzene 
Bromobenzene 
1,1,2,2-Tetrachloroethane 
n-Propylbenzene 
1,2,3-Trichloropropane 
2-Chlorotoluene 
1,3,5-Trimethylbenzene 
4-Chlorotoluene 
sec-Butylbenzene 
1,2,4-Trimethylbenzene 
tert-Butylbenzene 
1,3-Dichlorobenzene 
p-lsopropyltoluene 
n-Butylbenzene 
1,4-Dichlorobenzene 


95-50-1 1,2-DichIorobenzene 
96-12-8 :• 1,2-Dibromo-3-chloropropane 
120-82-1 1 1,2,4-Trichlorobenzene 
87-68-3 
91-20-3 
87-61-6 


Hexachlorobutadiene 
Naphthalene 


2000 
2000 


U 
U 


2000 i U 
2000 U 
2000 U 
2000 U 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 


U 
U 
U 
U 


j ^ m 
M - i l 
U 
- W ^ 
U 
U 
U 
U 
U 
U 


2000 i U 
2000 U i 
2000 U 1 
2000 
2000 
2000 


1,2,3-Trichlorobenzene 2000 | 


u 
u 
u 
u 


FORM IVOA 
Pagel36Rof424 


3/90 







1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 


Lab Name: DAT Laboratory Contract; Loureiro En 


SAMPLE NO. 


1316059 


Lab Code: Case No.: Centredal SAS No.; SDG No. 


Matrix: (soil/water) WATER 


Samplewt/vol: 5̂ î (g/ml) ML 


Level; (low/med) LOW 


% Moisture; not dec. 


GO Column: RTX-502 ID: 0.53 (mm) 


Lab Sample ID: 0208030-20 S.OmL 


Lab File ID; 03100811.D 


Date Received: 02/28/08 


Date Analyzed: 03/10/08 


Dilution Factor 1.0 


Soil Extract Volume: 


CAS NO. 


(uL) 


COMPOUND 


Soil Aliquot Volume: 


CONCENTRATION UNITS: 


(ug/L or ug/Kg) UG/L 


(uL) 


Q 


75-71-8 
74-87-3 
75-01-4 
74-83-9 
75-00-3 
75-69-4 
75-35-4 
67-64-1 
79-20-9 
75-15-0 
1634-04-4 
75-09-2 
156-60-5 
75-34-3 
78-93-3 
594-20-7 
540-59-0 
67-66-3 
74-97-5 
110-82-7 
71-55-6 
56-23-5 
563-58-6 
71-43-2 
75-34-3 
108-87-2 
127-184 
78-87-5 
108-10-1 
74-95-3 
75-27-4 
591-78-6 
108-88-3 
71-55-6 
127-18^ 
142-28-9 
124-48-1 
106-93-4 
108-90-7 


Dichlorodifluoromethane i f -fr 
Chioromethane t^ ^ 
Vinyl chloride 2 
Bromomethane u fi 
Chloroethane , ) 
Trichlorofluoromethane 
1,1-Dichloroethene ' 


* 
J- I 


Acetone 6 
Methyl Acetate ^ JS" 
Carix)n disulfide ^ -e^ 
Methyl Tert-butyl ether 12 
Methylene Chloride 4 
Trans-1,2-dichloroethene H Jir 
1,1-Dichloroethane M JiT 
2-Butanone 
Propane, 2,2-dichloro-


1 ^ 
I er 


cis-1,2-Dichloroethene 26 
Chloroform 2 
Bromochloromethane 4 J ^ 
Cyclohexane i i «e~ 
1,1,1 ,-Trichloroethane 
Cartxin tetrachloride 
1.1-Dichloropropene 
Benzene 
1,2-Dichloroethane 
Methylcyclohexane 
Trichloroethene 


6 ^ 
•er 
«r 
•8-


W" ^ ©-
21 


1,2-Dichloropropane ! ^ J ^ 
4-Methyl-2-pentanone 
Dibromomethane 
Bromodlchloromethane 
2-Hexanone 
Toluene 
1,1,2-Trichloroethane 
Tetrachloroethylene 
1,3-Dichloropropane 
Dibromochloromethane 
1,2-Dibromoethane 
Chlorobenzene 


jo-


^ 


-er 
^ 


^ J O -


^ - 8 -
H - ^ 
730 


»t-e-
560 


M -e-
He--


U 
.&-U-
•3 
U 
U 


u 
u 


-3* 
u 
u 
":3 


u-
u 
u 
u 
u 


3 
-3 
U 
U 
U 
U 


u 
u 
u 
u 


- ^ 
u 
u 
u 
u 
u 


tu 
u 


-E-J 
u 


-e-1 
u 
u 


FORM IVOA 3/90 


Page 58 of 560 







1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 


SAMPLE NO. 


Lab Name: 


Lab Code: 


DAT Laboratory Contract: Loureiro En 


Case No.: Centredal SAS No.: 


1316059 


SDG No.: >,«.̂  


5^0 


LOW 


Matrix; (soil/water) WATER 


Sample wt/vol: 


Level; (low/med) 


% Moisture: not dec. 


GC Column: RTX-502 ID; 0.53 


Soil Extract Volume: 


(g/ml) ML 


(mm) 


CAS NO. 


(uL) 


Lab Sample ID: 


Lab File ID: 


Date Received: 


Date Analyzed: 


Dilution Factor 


0208030-20 5.0mL 


0310081 I D 


02/28/08 


03/10/08 


1.0 


Soil Aliquot Volume: _ (uL) 


COMPOUND 


CONCENTRATION UNITS: 


(ug/L or ug/Kg) UG/L Q 


100^1-4 
630-20-6 
106-42-3 
95-47-6 
100^2-5 
75-25-2 
98-82-8 
108-86-1 
79-34-5 
103-65-1 
96-18-4 
95-49-8 
108-67-8 
106-43-4 
135-98-8 
95-63-6 
98-06-6 
541-73-1 
49-87-6 
105-51-8 
106-46-7 
95-50-1 
96-12-8 
120-82-1 
87-68-3 
91-20-3 
87-61-6 1 


Ethylbenzene 
1,1,1,2-Tetrachloroethane 


H - 6 -
1 


m/p-Xylene j 
o-Xylene i 
Styrene i 
Bromoform 
Isopropylbenzene 
Bromobenzene 
1,1,2,2-Tetrachloroethane 
n-Propylbenzene 
1,2,3-Trichloropropane 
2-Chlorotoluene 
U,5-Trimethylbenzene 
4-Chlorotoluene 
sec-Butylbenzene 
1,2,4-Trimethylbenzene 
tert-Butylbenzene 
1,3-Dichlorobenzene 
p-Isopropyltoluene 
n-Butylbenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzerie 
1,2-Dibromo-3-chloropropane 
1,2,4-Trichlorobenzene 
Hexachlorobutadiene 
Naphthalene 
1,2,3-Trichlorobenzene 


or-
er 
<f 
tr 
^ 


\ - ^ 
\<r 


«-
« 
^ 
e^ 
sr-
j » 


/ ^ h' h' e-
-r 
^ 
jer 
-tr 
- t 
j ^ " 


^ 
sr 


' ' ^ 1 


u 
u 


uu 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 


UL 


u 
u 
u 
u 
u 


^1«» 


FORM IVOA 
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1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 


Lab Name: DAT Laboratory Contract: Loureiro En 


SAMPLE NO. 


1316059 tX\ 


Lab Code: Case No.: Centredal SAS No.: SDG No.: 


Matrix: (soil/water) WATER 


Sample wt/vol: 


Level: (low/med) 


% Moisture: not dec. 


GC Column; RTX-502 ID: 0.53 


Ol 


LOW 


(g/ml) ML 


Lab Sample ID: 0208030-20 100uL 


Lab File ID: 03110803.D 


Date Received; 02/28/08 


Date Analyzed: 03/11/08 


(mm) Dilution Factor J S - ^ 


Soil Extract Volume: 


CAS NO. 


(uL) 


COMPOUND 


Soil /^iquot Volume: 


CONCENTRATION UNITS: 


(ug/L or ug/Kg) UG/L 


FORM I VOA 000001 


(uL) 


Q 


75-71-8 
74-87-3 
75 -01^ 
74-83-9 
75-00-3 
75-69-4 
75-35-4 
67-64-1 
79-20-9 
75-15-0 
1634-04-4 
75-09-2 
156-60-5 
75-34-3 
78-93-3 
594-20-7 
540-59-0 
67-66-3 
74-97-5 
110-82-7 
71-55-6 
56-23-5 
563-58-6 
71-43-2 
75-34-3 
108-87-2 
127-18^ 
78-87-5 
108-10-1 
74-95-3 
75-27^ 
591-78-6 
108-88-3 
71-55-6 
127-18-4 
142-28-9 
124-48-1 
106-93-4 
108-90-7 


Dichlorodifluoromethane 
Chioromethane 


! Vinyl chloride 
1 Bromomethane 
i Chloroethane 


Trichlorofluoromethane 
1,1-Dichloroethene 
Acetone 
Methyl Acetate 
Carbon disulfide 


i Methyl Tert-butyl ether 
Methylene Chloride 
Trans-1,2-dichloroethene 
1,1-Dichloroethane 
2-Butanone 
Propane, 2,2-dichloro-
cis-1,2-Dichloroethene 
Chloroform 
Bromochloromethane 
Cyclohexane 
1,1,1 ,-Trichloroethane 
Carijon tetrachloride 
1,1 -Dichloropropene 
Benzene 
1,2-Dichloroethane 
Methylcyclohexane 
Trichloroethene 
1,2-Dichloropropane 
4-Methyl-2-pentanone 
Dibromomethane 
Bromodlchloromethane 
2-Hexanone 
Toluene 
1,1,2-Trichloroethane 
Tetrachloroethylene 
1.3-Dichloropropane 
Dibromochloromethane 
1,2-Dibromoethane 
Chlorobenzene 


^ 0 0 - ^ 
f AS 


ttr 
87 
V£ 
^1• 
z£ 


-Ko 
4 ^ 
^ 


> ' p ( 
^ C M > - ^ ^ 
•2oO 8 


7 
; ST. 
' ^ 


^ 
K 
^ 
^ 
4 ^ 
xgr 
^ 
^ 
^ 


2er 
ar" 
^ 
4< 
^2f 


Mr 
^ 
2 g 


\- 18-
590 


" T ^ j i ^ r 


1 ^ 
\ 1 ^ 
V J^-


u 
u 
u 
u 
u 
u 
u 
u 
u-3 
u 
u 


OU 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
3 
u 
u 
u 
u 


^ L <^UJ|U 
Z-^c^ 


3/90 
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1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 


Contract; Loureiro En 


SAMPLE NO. 


Lab Name: DAT Laboratory 


Lab Code: Case No.: Centredal SAS No.: SDG No.: 


1316059 


WATER 


0.1 


Matrix: (soil/water) 


Sample wt/vol: 


Level: (low/med) LOW 


% Moisture; not dec. 


GC Column: 


(g/ml) ML 


Soil Extract Volume: 


CAS NO. 


RTX-502 ID: 053 _ (mm) 


(uL) 


COMPOUND 


Lab Sample ID: 


Lab File ID: 


Date Received; 


Date Analyzed; 


Dilution Factor 


0208030-20 100uL 


03110803. D 


02/28/08 


03/11/08 


l*e- ?P 
Soil Aliquot Volume: (uL) 


CONCENTRATION UNITS: 


(ug/L or ug/Kg) UG/L Q 


100-41-4 
630-20-6 
10642-3 
95-47-6 
100-42-5 
75-25-2 
98-82-8 
108-86-1 
79-34-5 
103-65-1 
96-18-4 
95-49-8 
108-67-8 
106-43^ 
135-98-8 
95-63-6 
98-06-6 
541-73-1 
49-87-6 
105-51-8 
106-46-7 
95-50-1 
96-12-8 
120-82-1 
87-68-3 
91-20-3 
87-61-6 


Ethylbenzene 
1,1,1,2-Tetrachloroethane 
m/p-Xylene 
o-Xylene 
Styrene 
Bromoform 
Isopropylbenzene 
Bromobenzene 
1,1,2,2-Tetrachloroethane 
n-Propylbenzene 
1,2,3-Trichloropropane 
2-Chlorotoluene 
1,3,5-Trimethylt>enzene 
4-Chlorotoluene 
sec-Butylbenzene 
1,2,4-Trimethylbenzene 
tert-Butylbenzene 
1,3-Dichlorobenzene 
p-lsopropyltoluene 
n-Butylbenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 
1,2,4-Trichlorobenzene 
Hexachlorobutadiene 
Naphthalene 
1,2,3-Trichlorobenzene 


ZdO^HT 


/ ^ 
X. 
•)^. 


M y^ 
X ^ 


^ 
' ^ 
'7^ . 
44 
^ , 
12^ 


^ 
^ 
?^ 
^ 
S ^ 
^ 


H' 
^ . 


\ 5€. 
46 
1 / 


i ^ 
V2^ 


u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 


LabName: DAT Laboratory Contract: Loureiro En 


SAMPLE NO. 


1316060 


Lab Code: Case No.: Centredal SAS No.: SDG No.: 


Matrix; (soil/water) WATER 


Samplewt/vol; 5 ^ (g/ml) ML 


Level; (low/med) LOW 


% Moisture: not dec. _ 


GC Column; RTX-502 ID; 0.53 (mm) 


Lab Sample ID; 0208030-18 lOuL 


Lab File ID; 03100817.D 


Date Received: 02/28/08 


Date/Analyzed: 03/10/08 


Dilution Factor 500.0 


Soil Extract Volume: 


CAS NO. 


(uL) Soil Aliquot Volume: 


CONCENTRATION UNITS; 


COMPOUND (ug/Lorug/Kg) UG/L 


FORM I VOA 
Page 57R of 424 


(uL) 


75-71-8 
74-87-3 
75-01-4 
74-83-9 
75-00-3 
75-694 
75-35^ 
67-64-1 
79-20-9 
75-15-0 
1634-04-4 
75-09-2 
156-60-5 
75-34-3 
78-93-3 
594-20-7 
540-59-0 
67-66-3 
74-97-5 
110-82-7 
71-55-6 
56-23-5 
563-58-6 
7143-2 
75-34-3 
108-87-2 
127-18-4 
78-87-5 
108-10-1 


• 74-95-3 
75-27-4 
591-78-6 
108-88-3 
71-55-6 


. 127-18^ 
142-28-9 
12448-1 
106-934 
108-90-7 1 


Dichlorodifluoromethane 
Chioromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
1.1-Dichloroethene 
Acetone 
Methyl Acetate 
Carbon disulfide 
Methyl Tert-butyl ether 
Methylene Chloride 
Trans-1.2-dichloroethene 
1,1-Dichloroethane 
2-Butanone 
Propane. 2,2-dichloro-
ds-1,2-Dichloroethene 
Chloroform 
Bromochloromethane 
Cvdohexane 
1,1,1 .-Trichloroethane 
Carbon tetrachloride 
1,1 -Dichloropropene 
Benzene 
1.2-Dlchloroethane 
Methylcydohexane 
Trichloroethene 
1,2-Dichloropropane 
4-Methyl-2-pentanone 
Dibromomethane 
Bromodichloromettiane 
2-Hexanone 
Toluene 
1,1,2-Trichloroethane 
Tetrachloroethylene 
1,3-Dichloropropane ' 
Dibromochloromethane 
1,2-Dibromoethane 
Chlorobenzene 


2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
1800 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2400 
2000 
2000 
2000 
2000 
2000 
2000 
2000 


40000 
2000 
2000 
2000 
2000 


U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
u 
u 
u 
u 
u 


Jl?' 
u 
u 
u 
u 
u 
u 
u 
u 
u 
-er-j 
u 
u 
u 
u 
u 
u 
u 


JB f i ^ , 


u 
u 
u 
u 
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1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 


Lab Name; DAT Laboratory. Contract: Loureiro En 


SAMPLE NO. 


1316060 


Lab Code; 


Matrix: (soil/water) 


Sample wt/vol: 


Level; (low/med) 


Case No.: Centredal SAS No.: SDG No. 


WATER 


5.0 (g/ml) ML 


LOW 


% Moisture: not dec. 


GC Column; RTX-502 ID: 0.53 (mm) 


Soil Extract Volume; 


CAS NO. 


(uL) 


Lab Sample ID: 


Lab File ID: 


Date Received: 


Date Analyzed: 


Dilution Factor 


0208030-18 10uL 


03100817.D 


02/28/08 


03/10/08 


500.0 


Soil Aliquot Volume; (uL) 


COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 


100414 
630-20-6 
10642-3 
9547-6 
10042-5 
75-25-2 
98-82-8 
108-86-1 
79-34-5 
103-65-1 
96-18-4 
9549-8 
108-67-8 
106434 
135-98-8 
95-63-6 
98-06-6 
541-73-1 
49-87-6 
105-51-8 
10646-7 
95-50-1 


; 96-12-8 
! 120-82-1 


87-68-3 
91-20-3 
87-61-6 1 


Ethylbenzene 
1.1,1,2-Tetrachloroethane 
m/p-Xylene 
o-Xylene 
Styrene 
Bromoform 
Isopropylbenzene 
Bromobenzene 
1,1,2,2-Tetrachloroethane 
n-Propylbenzene 
1.2,3-Trichloropropane 
2-Chlorotoluene 
1,3,5-Trimethylbenzene 
4-Chlorotoluene 
sec-Butylbenzene 
1,2,4-Trimethylbenzene 
tert-Butylbenzene 
1,3-Dichlorobenzene 
p-lsopropyltoluene 
n-Butylbenzene 
1.4-Dichlorobenzene 
1,2-Dlchiorobenzene 
1,2-Dibromo-3-chloropropane 
1.2,4-Trlchlorobenzene 
Hexachlorobutadiene 
Naphthalene 
1,2,3-Trichlorobenzene 


2000 
2000 
2000 


i 2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 


U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
•kri^-


-tf-|2 
u 
irt-
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 


'<''<«• 
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1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 


Lab Name: DAT Laboratory Contract; Loureiro En 


SAMPLE NO. 


1316061 


Lab Code: Case No.: Centredal SAS No.: SDG No.: 


5 . 0 _ 


LOW 


Matrix: (soil/water) WATER 


Sample wt/vd; 


Level: (low/med) 


% Moisture: not dec. 


GC Column: RTX-502 (D: 0.53 


Soil Extract Volume; 


(g/ml) ML 


(mm) 


CAS NO. 


(uL) 


Lab Sample ID: 


Lab File ID: 


Date Received: 


Date Analyzed; 


Dilution Factor: 


0208030-6 lOuL 


03100813.D 


02/28/08 


03/10/08 


500.0 


Soil Aliquot Volume: (uL) 


COMPOUND 


CONCENTRATION UNITS: 


(ug/Lorug/Kg) UG/L 


FORM IVOA 
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Q 


75-71-8 
74-87-3 
75-01-4 
74-83-9 
75-00-3 
75-69-4 
75-354 
67-64-1 
79-20-9 
75-15-0 
1634-04-4 
75-09-2 
156-60-5 
75-34-3 
78-93-3 
594-20-7 
540-59-0 
67-66-3 
74-97-5 
110-82-7 
71-55-6 
56-23-5 
563-58-6 
71-43-2 
75-34-3 
108-87-2 
127-18-4 
78-87-5 
108-10-1 
74-95-3 
75-27-4 
591-78-6 
108-88-3 
71-55-6 
127-18-4 
142-28-9 
124-48-1 
106-93-4 
108-90-7 


Dichlorodifluoromethane 
Chioromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
1,1-Dichloroethene 
Acetone 
Methyl Acetate 
Carbon disulfide 
Methyl Tert-butvl ether 
Methylene Chloride 
Trans-1,2-dichloroethene 
1.1-Dichloroethane 
2-Butanone 
Propane, 2.2-dichloro-
cis-1,2-Dichloroethene 
Chloroform 
Bromochloromethane 
Cydohexane 
1,1.1,-Trichloroethane 
Cartwn tetrachloride 
1.1 -Dichloropropene 
Benzene 
1,2-Dichloroethane 
Methylcydohexane 
Trichloroethene 
1.2-Dichloropropane 
4-Methyl-2-Dentanone 
Dibromomethane 
Bromodlchloromethane 
2-Hexanone 
Toluene ! 
1,1,2-Trichloroethane 
Tetrachloroethylene 
1.3-Dichloropropane 
Dibromochloromethane 
1,2-Dibromoethane 
Chlorobenzene 


2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 


-2060-sae-
2000 
2000 
2000 
2000 
1900 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 


42000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 


11000 
2000 
2000 
2000 
2000 


U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 


TfB-


u 
u 
u 
u 
Jp 
u 
u 
u 
u 
u 
u 
u 
u 
u 


-BTJ 
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u 
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1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 


Lab Name; DAT Laboratory Contract: Loureiro En 


SAMPLE NO. 


1316061 


Lab Code; Case No.: Centredal SAS No.: SDG No.; 


Matrix: (soil/water) WATER 


Sample wt/vol: 


Level: (low/med) 


% Moisture: not dec. 


GC Column: RTX-502 ID: 0.53 


5;0 


LOW 


(g/ml) ML 


(mm) 


Soil Extract Volume: 


CAS NO, 


(uL) 


Lab Sample ID: 


Lab File ID: 


Date Received: 


Date /Sjialyzed: 


Dilution Factor; 


0208030-6 lOuL 


03100813.D 


02/28/08 


03/10/08 


500.0 


Soil Aliquot Volume; (uL) 


COMPOUND 
CONCENTRATION UNITS; 


(ug/L or ug/Kg) UG/L Q 


. 100-41-4 
630-20-6 
10642-3 
95-47-6 
100-42-5 
75-25-2 
98-82-8 
108-86-1 
79-34-5 
103-65-1 
96-18-4 
9549-8 
108-67-8 
10643-4 
135-98-8 
95-63-6 
98-06-6 


Ethylbenzene 
1,1,1.2-Tetrachloroethane 
m/p-Xylene 
o-Xylene 
Styrene 
Bromoform 
Isopropylbenzene 
Bromobenzene 
1,1.2.2-Tetrachloroethane 
n-Propylbenzene 
1,2,3-Trichloropropane 
2-Chlorotoluene 
1,3,5-Trimethylbenzene 
4-Chlorotoluene 
sec-Butylbenzene 
1,2,4-Trimethvlbenzene 
tert-Butylbenzene 


541 -73-1 1,3-Dichlorobenzene 
i 49-87-6 


105-51-8 
10646-7 
95-50-1 
96-12-8 
120-82-1 
87-68-3 
91-20-3 
87-61-6 


p-lsopropyltoluene 
n-Butylbenzene 
1,4-DlctiIorot>enzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 
1,2,4-Trichlorobenzene 
Hexachlorobutadiene 
Naphthalene 


2000 
2000 
240 


2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 


U 
U 


^ ^ 
U 
U 


u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 


1,2,3-Trichlorobenzene i 2000 1 U 


%«r 


FORM I VOA 
Page 98R of 560 


3/90 







i(<'yOio^ii\^ 


1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 


SAMPLE NO. 


Lab Name: DAT Laboratory Contract: Loureiro En 


LabCode: Case No.; Centredal SAS No.: SDG No.: 


1316063 


Matrbc (soil/water) WATER 


Sample wt/vol: 


Level: (low/med) 


% Moisture; not dec. 


GC Column; RTX-502 ID: 0.53 


5.0 


LOW 


(g/ml) ML 


(mm) 


Soil Extract Volume: (uL) 


Lab Sample ID; 02080304a S.OmL 


Lab File ID; 03100809.D 


Date Received: 02/28/08 


Date/\nalyzed: 03/10/08 


Dilution Factor 1.0 


Soil /Miquot Volume: _ (uL) 


CAS NO. COMPOUND 
CONCENTRATION UNITS; 


(ug/L or ug/Kg) UG/L Q 


75-71-8 
74-87-3 
75-01-4 
74-83-9 
75-O0-3 
75-694 
75-354 
67-64-1 
79-20-9 
75-15-0 
1634-044 
75-09-2 
156-60-5 
75-34-3 
78-93-3 
594-20-7 
540-59-0 
67-66-3 
74-97-5 
110-82-7 
71-55-6 
56-23-5 
563-58-6 
7143-2 
75-34-3 
108-87-2 
127-184 
78-87-5 
108-10-1 
74-95-3 
75-27-4 
591-78-6 
108-88-3 
71-55-6 
127-184 
142-28-9 
12448-1 
106-934 
108-90-7 


Dichlorodifluoromethane 
Chioromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
1,1-Dichloroethene 
Ac»tone 
Methyl Acetate 
Carbon disulfide 
Methyl Tert-butyl ether 
Methylene Chloride 
Trans-1,2-dichloroethene 
1,1-Dichloroethane 
2-Butanone 
Propane, 2,2-dichloro-
cis-1.2-Dichloroethene 
Chloroform 
Bromochloromethane 
Cyclohexane 
1.1,1 ,-Trichloroethane 
Carbon tetrachloride 
1,1 -Dichloropropene 
Benzene 
1,2-Dichloroethane 
Methylcydohexane 
Trichloroethene 
1,2-Dichloropropane 
4-Methyl-2-pentanone 
Dibromomethane 
Bromodlchloromethane 
2-Hexanone 
Toluene 
1,1,2-Trichloroethane 
Tetrachloroethylene 
1,3-Dichloropropane 
Dibromochloromethane 
1,2-Dibromoethane 
Chlorobenzene 


4 
! u —e— 
i ^ 4 


4 
4 
4 
4 


16 
1 
4 
4 


K -+-
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


4 - ^ 
4 
4 
4 
4 


U 
-tJfi— 


U 
U 
U 
U 
U 
-ts 
J 
U 
u 


^ — • 


u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 


_ J — 


u 
u 
u 
u 


- t 


UL 


UU 


Uu 
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1A 
VOLATILE ORGANICS /ANALYSIS DATA SHEET 


Lab Name; DAT Laboratory 


SMAPLE NO. 


Lab Code; Case No.; Centredal 


Contract; Loureiro En 


SAS No.: 


1316063 


SDG No.: 


Matrix; (soil/water) WATER 


Samplewt/vol: 5̂ 0 (g/ml) ML 


Level: (low/med) LOW 


% Moisture; not dec. 


GC Column; RTX-502 ID; 0.53 (mm) 


Soil Extract Volume: 


CAS NO. 


(uL) 


Lab Sample ID: 


Lab File ID: 


Date Received: 


Date Analyzed: 


Dilution Factor: 


02080304a S.OmL 


03100809.D 


02/28/08 


03/10/08 


1.0 


Soil /Miquot Volume: (uL) 


COMPOUND 


CONCENTRATION UNITS; 


(ug/L or ug/Kg) UG/L 


100-41-4 
630-20-6 
10642-3 
95-47-6 
100-42-5 
75-25-2 
98-82-8 
108-86-1 
79-34-5 
103-65-1 
96-18-4 
95-49-8 
108-67-8 
106-43-4 
135-98-8 
95-63-6 
98-06-6 
541-73-1 
49-87-6 
105-51-8 
10646-7 
95-50-1 
96-12-8 
120-82-1 
87-68-3 
91-20-3 
87-61-6 


Ethylbenzene 
1,1,1,2-Tetrachloroethane 
m/p-Xylene 
o-Xylene 
Styrene 
Bromoform 
Isopropylbenzene 
Bromobenzene 
1,1,2,2-Tetrachloroethane 
n-Propylbenzene 
1,2,3-Trichloropropane 
2-Chlorotoluene 
1,3,5-Trimethylbenzene 
4-Chlorotoluene 
sec-Butylbenzene 
1,2,4-Trimethylbenzene 
tert-Butylbenzene 
1,3-Dichlorobenzene 
p-lsopropyltoluene 
n-Butylbenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 
1,2,4-Trichlorobenzene 
Hexachlorobutadiene 
Naphthalene 
1.2,3-Trichlorobenzene 


4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


H - f l -
4 


U 
U 
U 
U 


u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 


LabName; DAT Laboratory Contract: Loureiro En 


S/\MPLE NO. 


1316074 


Lab Code: 


5.0 


LOW 


Matrix: (soil/water) 


Sample wt/vol; 


Level; (low/med) 


% Moisture; not dec. 


GC Column: RTX-502 ID: 0.53 


Soil Extract Volume; 


Case No.: Centredal 


WATER 


SAS No.: SDG No.: 


(g/ml) ML 


(mm) 


(uL) 


Lab Sample ID; 


Lab File ID; 


Date Received: 


Date Analyzed; 


Dilution Factor: 


0208030-7 lOuL 


03100816.D 


02/28/08 


03/10/08 


500.0 


Soil Aliquot Volume; (UL) 


CAS NO. COMPOUND 


CONCENTRATION UNITS; 


(ug/L or ug/Kg) UG/L 


75-71-8 
74-87-3 
75-01-4 
74-83-9 
75-00-3 
75-694 
75-35-4 
67-64-1 
79-20-9 
75-15-0 
1634-04-4 
75-09-2 
156-60-5 
75-34-3 
78-93-3 
594-20-7 
540-59-0 
67-66-3 
74-97-5 
110-82-7 
71-55-6 
56-23-5 
563-58-6 
71-43-2 
75-34-3 
108-87-2 
127-18-4 


i 78-87-5 
108-10-1 
74-95-3 
75-27-4 


! 591-78-6 
108-88-3 
71-55-6 
127-184 
142-28-9 
12448-1 
106-934 
108-90-7 


Dichlorodifluoromethane 
Chioromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
1.1-Dichloroethene 
Acetone 
Methyl Acetate 
Carijon disulfide 
Methyl Tert-butyl ether 
Methylene Chloride 
Trans-1.2-dichloroethene 
1.1-Dichloroethane 
2-Butanone 
Propane, 2,2-dichloro-
ds-1,2-Dichloroethene 
Chiorofomn 
Bromochloromethane 
Cydohexane 
1,1,1 ,-Trichloroethane 
Carbon tetrachloride 
1.1-Dichloropropene 
Benzene 
1,2-Dichloroethane 
Methylcyclohexane 
Trichloroethene 
1,2-Dichloropropane 
4-MethyI-2-pentanone 
Dibromomethane 
Bromodlchloromethane 
2-Hexanone 
Toluene 
1,1,2-Trichloroethane 
Tetrachloroethylene 
1,3-Dichloropropane 
Dibromochloromethane 
1,2-Dibromoethane 
Chlorobenzene 


2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 


45000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 


960 
2000 
2000 
2000 
2000 
2000 
2600 
2000 


20000 
2000 
2000 
2000 
2000 


U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 


- B -
U 
U 
U 
U 
U 
U 
U 


u 
u 
u 
u 
u 
u 
u 


40-
u 
u 
u 
u 
u 


-B-3 


u 
j&-< i 
u 
u 
u 
u 


3 
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1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 


Lab Name: DAT Laboratory Contract; Loureiro En 


SAMPLE NO. 


1316074 


Lab Code: Case No.: Centredal SAS No. SDG No.; 


Matrix: (soil/water) WATER 


Sample vrt/vol: 5.0 


Level; (low/med) LOW 


% Moisture; not dec. 


GC Column: RTX-502 ID: 0.53 


Soil Extract Volume: 


(g/ml) ML 


(mm) 


(uL) 


CAS NO. COMPOUND 
CONCENTRATION UNITS; 


(ug/L or ug/Kg) UG/L 


Lab Sample ID; 


Lab File ID: 


Date Received: 


Date Analyzed; 


Dilution Factor: 


0208030-7 lOuL 


03100816.D 


02/28/08 


03/10/08 


500.0 


Soil Aliquot Volume: (uL) 


10041-4 
630-20-6 
106-42-3 
95-47-6 
100-42-5 
75-25-2 
98-82-8 
108-86-1 
79-34-5 
103-66-1 
96-18-4 
9549-8 
108-67-8 
106-43-4 
135-98-8 
95-63-6 
98-06-6 
541-73-1 
49-87-6 
105-51-8 
10646-7 
95-50-1 
96-12-8 
120-82-1 
87-68-3 
91-20-3 
87-61-6 


Ethylbenzene 
1,1,1,2-Tetrachloroethane 
m/p-Xylene 
o-Xylene 
Styrene 
Bromoform 
Isopropylbenzene 
Bromobenzene 
1.1,2,2-Tetrachloroethane 
n-Propylbenzene 
1,2,3-Trichloropropane 
2-Chlorotoluene 
1,3,5-Trimethylbenzene 
4-Chlorotoluene 
sec-Butylbenzene 
1,2,4-Trimethylbenzene 
tert-Butylbenzene 
1,3-Dichlorabenzene 
p-lsopropyltoluene 
n-Butylbenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1.2-Dibromo-3-chloropropane 
1,2,4-Trichlorobenzene 
Hexachlorobutadiene 
Naphthalene 
1.2,3-Trichlorobenzene 


2000 
2000 
2000 
2000 
2000 
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2000 
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2000 
430 
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1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 


SAMPLE NO. 


Lab Name: DAT Laboratory . Contract: Loureiro En 


LabCode; Case No.: Centredal SAS No.: SDG No. 


1316075 


Matrix: (soil/water) WATER 


Sample wt/vol: 5 ^ 


Level: (low/med) LOW 


% Moisture; not dec. 


GC Column 


(g/ml) ML 


Soil Extract Volume: 


RTX-502 ID: 0.53 (mm) 


(uL) 


Lab Sample ID: 


Lab File ID: 


Date Received: 


Date Analyzed: 


Dilution Factor 


0208030-16a 5.0m 


03100810.D 


02/28/08 


03/10/08 


1.0 


Soil Aliquot Volume: (uL) 


CAS NO. COMPOUND 


CONCENTRATION UNITS: 


(ug/L or ug/Kg) UG/L Q 


75-71-8 
74-87-3 
75-01-4 
74-83-9 
75-00-3 
75-69-4 
75-35-4 
67-64-1 
79-20-9 


' 75-15-0 
, 1634-04-4 
1 75-09-2 


156-60-5 
75-34-3 
78-93-3 
594-20-7 
540-59-0 
67-66-3 
74-97-5 
110-82-7 
71-55-6 
56-23-5 
563-58-6 
71-43-2 
75-34-3 
108-87-2 
127-184 
78-87-5 
108-10-1 
74-95-3 
75-27-4 
591-78-6 
108-88-3 
71-55-6 
127-18-4 
142-28-9 
124-48-1 
106-93-4 
108-90-7 


Dichlorodifluoromethane 
Chioromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
1,1-Dichloroethene 
Acetone 
Methyl Acetate 


^ ^ J 


Carbon disulfide ! 


3 1 U 
) 1 u 
) I u 
D 


p 
) 
) 


Methyl Tert-butyl ether i ^ \ 
Meth^ene Chloride H —' 
Trans-1,2-dichloroethene ^ ( 
1,1-Dichloroethane 
2-Butanone 
Propane, 2,2-dichloro-
cis-1,2-Dichloroethene 
Chloroform 
Bromochloromethane 
Cyclohexane 
1,1,1 ,-Trichloroethane 
Cartxjn tetrachloride 
1,1 -Dichloropropene 
Benzene 
1,2-Dichloroethane 
Methylcyclohexane 
Trichloroethene 
1,2-Dichloropropane 
4-Methyl-2-pentanone 
Dibromomethane 
Bromodlchloromethane 
2-Hexanone 
Toluene 
1,1,2-Trichloroethane 
Tetrachloroethylene 
1,3-Dichloropropane 
Dibromochloromethane 
1,2-Dibromoethane 
Chlorobenzene \ 
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A 11 
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1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 


SAMPLE NO. 


Lab Name: DAT Laboratory Contract: Loureiro En 


LabCode: Case No.: Centredal SAS No.: SDG No.: 


1316075 


WATER 


5.0 


Matrix: (soil/water) 


Sample wt/vol: 


Level: (low/med) LOW 


% Moisture: not dec. 


GC Column 


(g/ml) ML 


Lab Sample ID: 0208030-16a 5.0m 


Lab File ID: 03100810.D 


Date Received: 02/28/08 


'HlMI^ 


Date Analyzed: 03/10/08 


Soil Extract Volume 


CAS NO. 


RTX-502 ID: 0.53 (mm) 


(uL) 


COMPOUND 


Dilution Factor 1.0 


Soil Aliquot Volume: 


CONCENTRATION UNITS: 


(ug/L or ug/Kg) UG/L Q 


(uL) 


100-41-4 Ethylbenzene 
630-20-6 i 1,1,1,2-Tetrachloroethane 
106-42-3 ' m/p-Xylene 
95-47-6 • o-Xylene 
100-42-5 
75-25-2 


Styrene 
Bromoform 


> v « 


98-82-8 • Isopropylbenzene 
108-86-1 i Bromobenzene 
79-34-5 
103-65-1 
96-18-4 
95-49-8 
108-67-8 
106^3-4 
135-98-8 


1,1,2,2-Tetrachloroethane • 
n-Propylbenzene 
1,2,3-Trichloropropane 
2-Chlorotoluene 
1,3,5-Trimethylbenzene 
4-Chlorotoluene 
sec-Butylbenzene 


95-63-6 1,2,4-Trimethylbenzene 
98-06-6 tert-Butylbenzene 
541-73-1 
49-87-6 
105-51-8 
106^6-7 
95-50-1 
96-12-8 
120-82-1 
87-68-3 
91-20-3 
87-61-6 


1,3-Dichlorobenzene 
p-lsopropyltoluene 
n-Butylbenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 
1,2,4-Trichlorobenzene 
Hexachlorobutadiene 
Naphthalene 
1,2,3-Trichlorobenzene 
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APPENDIX G 


Environmental Standards, Inc. Quality Assurance Review Reports 







 


 


 
 
 
 
 
 
 
July 10, 2008 
 
 
 
 
Mr. David N. Scotti, P.G. 
Loureiro Engineering Associates, Inc. 
100 Northwest Drive 
Plainville, CT  06062 
 
Dear Mr. Scotti: 
 
Enclosed is the quality assurance review for the soil samples collected on February 5, 2008, for the 
Centredale Manor Restoration Project Site in North Providence, Rhode Island.  The samples were 
analyzed for polychlorinated dibenzodioxin/polychlorinated dibenzofuran (PCDD/PCDF) 
compounds. 
 
The data quality for PCDD/PCDF compounds in the samples was generally acceptable; however, 
the following qualifications were made. 
 
• The result for 2,3,7,8-TCDD in sample 1314216 was qualified as estimated due to a high 


surrogate recovery and a high continuing calibration percent difference coupled with 
increasing instrument sensitivity. 


 
• The results for several PCDD/PCDF compounds in sample 1314216 were qualified as 


estimated maximum possible concentrations due to out-of-criteria ion abundance ratios. 
 
• All positive results reported with concentrations less than the concentration of the lowest 


calibration standard were qualified as estimated. 
 







Mr. David N. Scotti, P.G. 
Loureiro Engineering Associates, Inc. 


July 10, 2008 
-Page 2 
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If you have any questions or comments, please do not hesitate to call. 
 
Sincerely,       Sincerely, 


     
Thomas H. Weinmann      David R. Blye, CEAC 
Senior Quality Assurance Chemist    Quality Assurance Specialist/ 
        Principal 
 
 
THW/DRB:hm 
Enc.
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Executive Summary 
 
An analytical quality assurance (QA) review was performed on data generated from the analyses of 
one soil sample and two associated quality control (QC) samples collected in association with the 
Centredale Manor Restoration Project Site on February 5, 2008, by Loureiro Engineering 
Associates Inc.  All organic analyses were performed by US EPA Method 8290A.  One 
comprehensive Contract Laboratory Program (CLP)-like raw data package was prepared by the 
laboratory and was reviewed by Environmental Standards, Inc. 
 
The data quality for polychlorinated dibenzodioxin/polychlorinated dibenzofuran (PCDD/PCDF) 
compounds in the samples was generally acceptable; however, the following qualifications were 
made. 
 
• The result for 2,3,7,8-TCDD in sample 1314216 was qualified as estimated due to a high 


surrogate recovery and a high continuing calibration percent difference coupled with 
increasing instrument sensitivity. 


 
• The results for several PCDD/PCDF compounds in sample 1314216 were qualified as 


estimated maximum possible concentrations due to out-of-criteria ion abundance ratios. 
 
• All positive results reported with concentrations less than the concentration of the lowest 


calibration standard were qualified as estimated. 
 







 


 


 
Introduction 
 
 
This quality assurance (QA) review is based upon a rigorous examination of data generated from 
the analyses of one soil sample and its associated quality control (QC) samples collected in 
association with the Centredale Manor Restoration Project Site in North Providence, Rhode Island, 
on February 5, 2008, by Loureiro Engineering Associates, Inc.  Table 1 presents the field sample 
number, laboratory sample number, sample delivery group (SDG), matrix, collection date, and 
parameter analyzed for the samples included in this QA review. 
 
This review has been performed with guidance from the “National Functional Guidelines for 
Chlorinated Dioxin and Furan Data Review” (US EPA, September 2005).  
 
The reported analytical results are presented on the data tables included in Section 2, “Target 
Analyte Summary.”  These data tables were generated from the electronic data deliverables 
(EDDs) provided by the laboratory and include all final data validation qualifiers and results.  Data 
were examined to determine the usability of the analytical results and compliance relative to 
requirements specified in SW-846 Method 8290A.  In addition, the deliverables prepared according 
to a Contract Laboratory Program (CLP)-like data package were evaluated.  Qualifier codes have 
been placed in the “Validation Qualifier” field on the data tables where necessary to enable the data 
user to quickly assess the qualitative and/or quantitative reliability of any result based on the criteria 
evaluated.  Details of this QA review are presented in Section 1 of this report. 
 
This critical QA review identifies data quality issues for specific samples and specific evaluation 
criteria.  The data qualifications allow the data end-user to best understand the usability of the 
analysis results.  Data not qualified in this report should be considered valid based on the QC 
criteria that have been reviewed. 
 







TABLE 1 
 


SUMMARY OF SAMPLE DATA REVIEWED 
 


CENTERDALE MANOR SITE RESTORATION PROJECT SITE 
 


Loureiro Engineering 
Associates, Inc. Sample 


Identification 


Laboratory 
Sample 
Number 


Sample 
Delivery 
Group 


 
 


Matrix 


 
Date of Sample 


Collection 


Parameter 
Analyzed and


Reviewed 
1314216 0208008-1 1314216 Soil 2/5/08 D/F 


1314216_MS 
(Matrix Spike) 


0208008-1_MS 1314216 Soil 2/5/08 D/F 


1314216_MSD 
(Matrix Spike Duplicate) 


0208008-1_MSD 1314216 Soil 2/5/08 D/F 


 
NOTE: 
 
D/F - Polychlorinated Dibenzo-p-dioxins and Polychlorinated Dibenzofurans by US EPA 


Method 8290A.  (3 analyses) 
 







Section 1 Quality Assurance Review 
 
 
A.   Organic Data 
 
The organic analyses of three soil samples (including QC samples) collected as part of the 
Centredale Manor Restoration Project Site in North Providence, Rhode Island, were performed by 
Data/Analytical Technologies Inc. (DAT) of Plain City, Ohio.  The samples were analyzed for 
polychlorinated dibenzodioxins (PCDDs) and polychlorinated dibenzofurans (PCDFs) according to 
SW-846 Method 8290A.  The samples and analyses reviewed are identified on Table 1.  The data 
were presented in one Contract Laboratory Program (CLP)-like data package.  
 
The findings offered in this report are based upon a rigorous review of the following: 
 
• sample holding times • sample condition upon laboratory receipt 


• blank analysis results • initial calibration and continuing calibration 
verifications (CCVs) 


• analytical sequence • quantitation of results 


• laboratory control sample (LCS) recoveries • gas chromatogram/mass spectral 
(GC/MS) tuning and system performance 


• matrix spike (MS) and matrix spike 
duplicate (MSD) accuracy and precision 


• retention times (RTs) 


• qualitative identification • labeled standard recoveries 


• ion abundance ratios • signal-to-noise (S/N) ratios 
 
The qualified analytical results for the organic compounds are provided as a summary of the data in 
Section 2 of this report. 
 
A few issues were identified as detailed below.  Issues are presented in two categories – reporting 
issues and procedural issues.  Reporting issues are data deliverable issues that can easily be 
corrected and that may or may not impact the usability of the reported results.  Procedural issues 
are issues that cannot be corrected and address method compliance issues; these issues may or 
may not impact the usability of the reported results.  One comment is presented.  Comments 
address issues for which the data reviewer has provided information in order to clarify issues 
relating to the data.  The data reviewer has included copies of relevant raw data, QC forms, and 
other documentation needed to support any changes made to the data package in the Organic 
Data Support Documentation (Section 3) of this review.  The following issues and comment do not 
necessarily affect data usability (viz., items necessitating data qualification).   
 
 
Reporting Issues 
 
1. The result and estimated detection limit (EDL)/estimated maximum potential concentration 


(EMPC) values reported in the laboratory electronic data deliverable (EDD), which was 
utilized to produce the data tables in Section 2, on the CDD/CDF Sample Data Summary 
High Resolution forms (Forms 1 DFA-Form I-HR CDD-1), and on the CDD/CDF Total 
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Homologue Concentration Summary High Resolution forms (Forms 2DF-Form II HRCDD) 
were reported to a greater precision than is customary (i.e., to more significant figures than 
typically observed).  Environmental Standards adjusted the results to three significant 
figures in the results reported in the “validation result” field of the EDD.  


 
2. The laboratory incorrectly reported the total HpCDD concentration as a sum of four 


peaks (congeners) on the Form 2HR CDD for the MSD analysis of sample 1314216 
(1314216_MSD); there are only two possible HpCDD congeners.  The concentration and 
recovery reported for the individual HpCDD congener (1,2,3,4,7,8,9-HpCDD) in sample 
1314216_MSD was not impacted. 


 
3. The laboratory reported Lab Sample IDs of “0208008-6_MS” and “0208008-6_MSD” on the 


Method 8290 Dioxins and Furans – Spike Recovery summaries for the MS/MSD analyses 
performed on sample 1314216.  The correct Lab Sample ID for this sample is 0208008-1.  
In addition, the laboratory did not subtract the parent sample background results from the 
MS/MSD results before calculating the recoveries.  The data reviewer edited the MS/MSD 
summary forms to account for the background concentrations. 


 
 
Procedural Issue 
 
- The laboratory analyzed a closing continuing calibration verification (CCV) standard on 


2/27/08 at 02:57 and observed a high percent difference (%D > 20%) for 2,3,7,8-TCDD.  
The laboratory reanalyzed the CCV standard (as allowed by SW-846 Method 8290A 
[Section 7.7.4.4]) and achieved acceptable results for all compounds.  The reanalysis of the 
CCV standard was performed outside of the 12-hour window required by Section 7.7.3 of 
the method.  The laboratory thinks that the high %D observed for 2,3,7,8-TCDD was a 
result of carryover from the LCS analyzed prior to the CCV standard.  The result for 2,3,7,8-
TCDD in sample 1314216 has been qualified as estimated in the subsequent Organic Data 
Qualifiers section due to the high %D and the exceedance of the 12-hour window for the 
CCV standard reanalysis.  


 
 
Comment 
 
- In order to be reported as a positive PCDD/PCDF concentration, the two quantitation ions 


must be present with signal-to-noise (S/N) ratios of at least 2.5 to 1 at the correct retention 
time; these ions must maximize simultaneously (within ± 2 seconds); the ion abundance 
ratio for the two quantitation ions must fall within the SW-846 Method 8290A acceptance 
limits (Table 8 of Method 8290A); and the GC peaks must appear within the retention time 
window for a given homologous series (class of isomers; e.g., penta dioxins) established 
prior to the analysis.  If a peak meets all of these criteria, the result is reported as positive; if 
a peak meets none of the criteria, the result is reported “ND” at the calculated EDL (Method 
8290A, Section 7.9.5).  According to SW-846 Method 8290A (Method 8290A, Section 
7.9.5.2), when all qualitative criteria are met except the ion abundance ratio criteria or when 
a peak representing a polychlorinated diphenyl ether (PCDPE) has been detected, an 
estimated maximum possible concentration (EMPC) is reported.  The laboratory reported 
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several results as EMPC results.  For the 2,3,7,8-PCDD/PCDFs, the laboratory reported the 
EMPC values (calculated in the same manner as positive results) in the detection limit field 
in the EDD without the “U” qualifier in the qualifier field associated with the “ND” result.  The 
laboratory did not include EMPC results in the reported total CDD/CDF homologue results.  
Qualification of data due to ion abundance ratios outside of acceptance criteria is addressed 
in the subsequent Organic Data Qualifiers section.  


 
 
With respect to data usability, the principal areas of concern are a high surrogate recovery, a 
calibration issue, out-of-criteria ion abundance ratios, and quantitation below the concentration of 
the lowest calibration standard.  Based on a rigorous review of the data provided, the following 
organic data qualifiers are offered.  The following data usability issues represent an interpretation of 
the QC results obtained for the project samples.  Similarly, the data validation guidelines routinely 
specify areas of the data that require qualification, yet the methods used for analysis may not 
require corrective action by the laboratory.  Accordingly, the following data usability issues should 
not be construed as an indication of laboratory performance. 
 
 
Organic Data Qualifiers 
 
- The reported positive result for 2,3,7,8-TCDD in sample 1314216 should be considered 


estimated and has been flagged “J” on the data tables.  A high recovery (> 135%) was 
observed for the labeled surrogate compound 37C12 -2,3,7,8-TCDD in the analysis of this 
sample; the high recovery was confirmed in the MS/MSD analyses.   


 
- The reported positive result for 2,3,7,8-TCDD in sample 1314216 should be considered 


estimated and has been flagged “J” on the data tables.  A high %D (> 20%), coupled 
with increasing instrument sensitivity, was observed for 2,3,7,8-TCDD in the associated 
CCV standard.  


 
- Results reported as “EMPC” by the laboratory due to out-of-criteria ion abundance ratios 


(see Comment) have been flagged “EMPC” on the data tables.  
 
- Reported positive total homologue results summed from qualified PCDD/PCDF isomer 


concentrations qualified as estimated (“J”) should be considered estimated and have been 
flagged “J” on the data tables.  


 
- Reported positive results less than the concentration of the lowest calibration standard 


should be considered estimated and have been flagged “J” on the data tables. 
 
 
A complete support documentation of this organic QA review is provided in Section 3 of this report. 
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B.   Conclusions 
 
This QA review has identified several aspects of the data that required qualification.  Overall, the 
majority of the analytical data is acceptable for use as reported by the laboratory.  A portion of the 
results was qualified due to a high surrogate recovery, a calibration issue, out-of-criteria ion 
abundance ratios, and quantitation below the concentration of the lowest calibration standard.  In 
order to use any of the data, the data user should understand the qualifications and limitations as 
specified in this QA review.  The Laboratory Case Narrative and Project Chain-of-Custody Record 
are presented in Section 4 of this report.   
 
 
Report prepared by:      Report reviewed and approved by: 


     
Thomas H. Weinmann      Kyle R. Clay 
Senior Quality Assurance Chemist    Senior Quality Assurance Chemist 
 
 
 
Report reviewed and approved by: 


 
David R. Blye, CEAC 
Quality Assurance Specialist/ 
Principal 
 
 
ENVIRONMENTAL STANDARDS, INC.   Date:  7/10/08 
1140 Valley Forge Road 
P.O. Box 810 
Valley Forge, PA  19482-0810 
 
(610) 935-5577 











 
ORGANIC DATA QUALIFIERS 


 
 
ND The compound was not detected at or above the associated numerical value. 
 
U This compound should be considered “not-detected” because it was detected in a blank at a 


similar level. 
 
R Unusable result; compound may or may not be present in the sample. 
 
J Quantitation is approximate due to limitations identified during the quality assurance review 


(data validation).   
 
UJ This compound was analyzed for but was not detected.  The associated detection limit is 


probably higher due to a low bias identified during the quality assurance review. 
 
EMPC Chromatographic peaks are present in the expected retention time window; however, the 


peaks do not meet all of the conditions required for a positive identification.  The reported 
result represents the estimated maximum possible concentration if the PCDD/PCDF was 
present. 







Loureiro - Centredale Manor Sample Collected 2/5/08


Sample 
Idenitfication Parameter CAS No. Lab Result


Lab 
Qualifier Units


Lab 
Identification EDL/EMPC %Moisture


Validation 
Result


Validation 
Qualifier


1314216 2,3,7,8-TCDF 51207-31-9 ng/Kg 0208008-1 6.74 17.7 6.74 EMPC
1314216 1,2,3,7,8-PeCDF 57117-41-6 U ng/Kg 0208008-1 0.50 17.7 U
1314216 2,3,4,7,8-PeCDF 57117-31-4 10.00 ng/Kg 0208008-1 0.49 17.7 10.0
1314216 1,2,3,4,7,8-HxCDF 70648-26-9 U ng/Kg 0208008-1 1.07 17.7 U
1314216 1,2,3,6,7,8-HxCDF 57117-44-9 U ng/Kg 0208008-1 0.98 17.7 U
1314216 2,3,4,6,7,8-HxCDF 60851-34-5 U ng/Kg 0208008-1 1.14 17.7 U
1314216 1,2,3,7,8,9-HxCDF 72918-21-9 U ng/Kg 0208008-1 1.27 17.7 U
1314216 1,2,3,4,6,7,8-HpCDF 67562-39-4 ng/Kg 0208008-1 5.14 17.7 5.14 EMPC
1314216 1,2,3,4,7,8,9-HpCDF 55673-89-7 2.16 J ng/Kg 0208008-1 0.22 17.7 2.16 J
1314216 OCDF 39001-02-0 11.28 ng/Kg 0208008-1 0.12 17.7 11.3
1314216 2,3,7,8-TCDD 1746-01-6 39881.78 ng/Kg 0208008-1 0.05 17.7 39900 J
1314216 1,2,3,7,8-PeCDD 40321-76-4 ng/Kg 0208008-1 25.64 17.7 25.6 EMPC
1314216 1,2,3,4,7,8-HxCDD 39227-28-6 U ng/Kg 0208008-1 0.57 17.7 U
1314216 1,2,3,6,7,8-HxCDD 57653-85-7 15.74 ng/Kg 0208008-1 0.56 17.7 15.7
1314216 1,2,3,7,8,9-HxCDD 19408-74-3 ng/Kg 0208008-1 8.52 17.7 8.52 EMPC
1314216 1,2,3,4,6,7,8-HpCDD 35822-46-9 ng/Kg 0208008-1 17.23 17.7 17.2 EMPC
1314216 OCDD 3268-87-9 200.99 ng/Kg 0208008-1 1.80 17.7 201
1314216 Total TCDD 41903-57-5 40241.47 ng/Kg 0208008-1 0.49 17.7 40200 J
1314216 Total PeCDD 36088-22-9 63.13 ng/Kg 0208008-1 25.64 17.7 63.1
1314216 Total HxCDD 34465-46-8 90.28 ng/Kg 0208008-1 8.52 17.7 90.3
1314216 Total HpCDD 37871-00-4 17.72 ng/Kg 0208008-1 17.23 17.7 17.7
1314216 Total TCDF 55722-27-5 102.59 ng/Kg 0208008-1 6.74 17.7 102
1314216 Total PeCDF 30402-15-4 699.49 ng/Kg 0208008-1 4.79 17.7 699
1314216 Total HxCDF 55684-94-1 755.82 ng/Kg 0208008-1 10.72 17.7 756
1314216 Total HpCDF 38998-75-3 2.16 ng/Kg 0208008-1 5.14 17.7 2.16 J
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SECTION 3


ORGANIC DATA SUPPORT DOCUMENTATION







Organic Analyses Support Documentation


Environmental standards _Project Name:· -----'u.,=:;;;,Je=-='F~:::J.oJ'f-==k=___
Sample Collection Dates: */0'


Job Number: ~~.~?~
Project Manager: .1foJ~~


Laboratory:


Sample No.


1'31"'1 '2' b
Delivera bles: CLP


Tier
Tier II'
Limited
Other


~
D
o


Applicable


Reviewed By:
Approved By:


Completion Date:


Sample No's.: rlJ Refer to Table 1 in the
Quality Assurance Review


Lab. Control No.


The following table indicates
criteria which were examined, the
identified problems, and support
documentation attachments.


Criteria
Examined in


Detail


Check (-I) If Yes or
Fo01n01e Letter for
Commenls Below


Problems
Identified


Check (../) If Yes or
Footnote Number for


Comments Below .


Support
Documentation


Attachments


Check (-I) If
Yes -- or Idenlify


Attachment No.


Holding Times


Blank Analysis Results: Target Compaunds ./ ./
Blank Analysis Results: TICs


System Mntr. Cmpds. &/or .surrogate Spike Rslts. /.
I


I


Qualitative Identifica1ion: Target Compounds


Matrix Spike / Matrix Spike Duplicate Results


Blank Spike Results


Duplicate Analysis Results 0 Reid o Lab


./
J


I


/


J
. Qualitative Identification: TICs


DFTPP de BFB Mass Tuning


GC Instrument P..rformance


. Initial Calibrations


Continuing Calibrations


QuantitaHon of Results


DDT / Endrin Breakdown


Surrogate Re1ention Time Shifts


Internal Standards Performance


Resolution Check Standards


Analytical Sequence


Florisil Ca"rtridge Check & GPC Calibration


GC Column Agreement


Comments:


/
I
/
I


/


I


J


J


I
J
I
I


,
/


J


JUNE 1994 Rev. 1 ENVIRONMENTAL STANDARDS I







BLANK ANALYSIS RESULTS [OR 'TARGET ORGANIC COMPOUNDS


Blank
Qualification


Blank UmitFraction Matrix. Type Sample Contaminant
ConcentfCltion


(1) (Aq•• s) (2) Number (units)
5x lOx


1>1~ s ~ ooz,o'\OO8- 1'\'6 ,j\4A(...
-~ --


_.
.'.


I----


~


. -


.~


-


..


JUNE 1934 Rev.. 1


Notes:


ENVUiONMENTAL. STANDARDS


* Inferred from instrument printouts and/or supporting data; mass spectra not provided.


+ Contaminant observed on Qne column only.


!


I
I
j
i


t
.!


FB = Field Blank


Other: -~-------------


Trip Blank; EB == Equipment Rinse Blank;
SB = Storage Blank


2 - MB = Method BI<mk; TB
I~ = Instrumerit Blank;


1 - V = Volatile; S = Semivolatile; P = Pesticide/PCB; 0


Aq. = Aqueous; S = Solid







US EPA - Method 8290A


1DFA - Form I-HR CDD-1
CDWCDFSAMPLEDATASUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: _O""H-"0""1.;;;;2_41'-- ---'Case No.: Centredale Manor TO No.: NA SDG No.: NA


Matrix: Soil---------------
Sample wtlvol: 11.8 /Q I L ..,9'-- _


Water Sample Prep: (SEPFISPE)


Concentrated Extract Volume: ~ (ul)


Lab Sample 10:


aCCode:
Lab File 10:


Date Received:


Date Extracted:


0208008-1 ....


N
020800BAS:5


6-2-00


12·2-00


Injection Volume:


GC Column:


-'--__lull


JWS-DB-5


% SolidslLipids


10: 0.25 (mm)


82.3% " Date Analyzed:


Dilution Factor:


212612008 23:37-


CONCENTRATION UNITS: (pg/L, ngIKg, pg) nglKg


TARGET PEAK ION
ANALYTE RT RATIO # CONCENTRATION a EMPClEDL


2,3,7,8-TCDF 27:50 0.96 · 6.74 .... Lt'\~
1,2,3,7,8-PeCDF U 0.50
2,3,4,7,8-PeCDF 32:59 1.45 10.00 - 0.49
1,2,3,4,7,8-HxCDF U 1.07
1,2,3,6,7,8-HxCDF U 0.98
2,3,4,6,7,8-HxCDF U 1.14
1,2,3,7,8,9-HxCDF U 1.27
1,2,3,4,6,7,8-HoCDF 40:57 1.28 · 5.14- ~~


1,2,3,4,7,8,9-HpCDF 42:17 0.89 2.16- J 0.22
OCDF 44:46 0.95 11.28 .... 0.12


2,3,7,8-TCDD 28:37 0.80 39881.78 .... -::r 0.05
1,2,3,7,8-PeCDD 33:27 1.93 · 25.64- £~'"
1,2,3,4,7,8-HxCDD U 0.57
1,2,3,6,7,8-HxCDD 38:22 1.06 15.74 .... 0.56
1,2,3,7,8,9-HxCDD 38:45 0.92 · 8.52 ... ~.,.V<.


1,2,3,4,6,7,8-HpCDD 41:54 1.37 · 17.23 ... '-fA~
OCDD 44:38 0.86 200.99 - 1.80
NOTE: Concentrations, estimated Maximum Possible Concentrations (EMPCs), and Estimated Detection levels (EDls)
for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis with % lipids).


LABELED PEAK ION ION RATIO LIMITS RECOVERY LIMITS
COMPOUNDS Type RT RATIO # lOW HIGH %REC # lOW HIGH


13C-2,3,7,8-TCDF IS 27:49 0.79 0.65 0.89 89 40 135


13C-1 ,2,3,7,8-PeCDF IS 32:09 1.61 1.32 1.78 84- 40 135


13C-1 ,2,3,6,7,8-HxCDF IS 37:13 0.50 0.43 0.59 62 40 135


13C-l,2,3,4,6,7,8-HpCDF IS 40:56 0.41 0.37 0.51 68 40 135


13e-2,3,7,8-TCDD IS 28:36 0.80 0.65 0.89 91- 40 135


13e-1 ,2,3,7,8-PeCDD IS 33:25 1.58 1.32 1.78 81 40 135


13C-1,2,3,6,7,8-HxCDD IS 38:21 1.27 1.05 1.43 64 40 135


13e-1,2,3,4,6,7,8-HpCDD IS 41:54 1.09 0.88 1.2 69 40 135


13G-OCDD IS 44:38 0.87 0.76 1.02 58 40 135


37C12-2,3,7,8-TCDD Surr 28:37 1.00 1 1 (146) • 40 135


13e-2,3,4,7,8-PeCDF Surr 32:59 1.56 1.32 1.78 100 40 135


13e-1 ,2,3,4,7,8-HxCDF Surr 37:04 0.50 0.43 0.59 98 - 40 135


13e-1,2,3,4,7,8-HxCDD Surr 38:14 1.27 1.05 1.43 100 40 135


13e-1 23,4,7,8,9-HpCDF Surr 42:17 0.44 0.37 0.51 99 40 135


13C12-1.2,3,78,9-HxCDF Alt 39:02 0.57 0.43 0.59 75 40 135


13C-1.2,3,4-TCDD RS 28:25 0.80 0.65 0.89 NA NA NA


13e-1,2,3,7,8,9-HxCDD RS 38:44 1.26 1.05 1.43 NA NA NA


, Column to be used to flag values outside ac limits.


lnnl8290Anlv2
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US EPA - Method 8290A


1DFB - Form I-HR CDD-2


CDD/CDF TOXICITY EQUIVALENCE SUMMARY
HIGH RESOLUTION 1314216


Lab Name: DATNANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: --=O:..:.H.;.:0:..:.1.=24..:.1'-- -=Case No.: Centredale Manor


Concentrated Extract Volume:


11.81 gIL ...g _


Matrix:


Sample wVvol:


Water Sample Prep:


Injection Volume:


GCColumn:


Soil


___(SEPF/SPE}


__-=20.:..(ul}


--'---__(Ul}


JWS-DB-5


% Solids:


% Lipids


ID: 0.25


TO No.:


82.3%


(mm)


NA SDG No.: NA


Lab Sample ID: 0208008-1


Lab File ID: 0208008AS:5


Date Received: 6-2-08


Date Extracted: 12-2-08


Date Analyzed: 26-02-08


Dilution Factor:


CONCENTRATION UNITS: (pgIL or ng/Kg) nglKg


TARGET ANALYTE CONCENTRATION TEP WHO 2005
TEF-ADJUSTED


CONCENTRATIONS


2,3,7,8-TCDF x 0.10 =


l,2,3,7,8-PeCDF x 0.03 =


2,3,4,7,8-PeCDF 10.00 x 0.30 = 3.00


l,2,3,4,7,8-HxCDf x O.iO =


1,2,3,6,7,8-HxCDF x 0.10 =


2,3,4,6,7,8-HxCOF x 0.10 =


l,2,3,7,8,9-HxCDF x 0.10 =


l,2,3,4,6,7,8-HpCDF x 0.01 =


l,2,3,4,7,8,9-HpCDF 2.16 x 0.01 = 0.02


OCDF 11.28 x 0.0003 = 0.00


2,3,7,8-TCDD 39881.78 x 1.00 = 39881.78


l,2,3,7,8-PeCDD x 1.00 =


l,2,3,4,7,8-HxCOO x 0.10 =


1,2,3,6,7,8-HxCDO 15.74 x 0.10 = 1.57


1,2,3,7,8,9-HxCDD x 0.10 =


l,2,3,4,6,7,8-HpCOO x 0.01 =


OCOO 200.99 x 0.0003 = 0.06


Total = 39886.44


TEP - Toxicity Equivalent Factors from Haws et al.,ToxSci 89,4-30,2006.
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US EPA - Method 8290A


20F - Form II HR COO
COO~OFTOTALHOMOLOGUECONCENTRAnONSUMMARY


HIGH RESOLUTION


Lab Code: ...::O::.:H..::0::.:1:.:2:...:4..:.1 ~Case No.: Centredale Manor


Lab Name: Data/Analysis Technologies


Concentrated Extract Volume:


I


Sample No.


1314216


SOG No.: NA


Lab Sample 10: 0208008-1


Lab File 10: 0208oo8AS:5


Date Received: 6-2-08


Date Extracted: 12-2-08


Date Analyzed: 26-02-08


Dilution Factor:


NA


82%


TO No.:


(mm)


Contract:


% Solids:


% Lipids


10: 0.25


~_-=2.::..0 (ul)


Soil


11.81 gIL ....9 _


JWS-DB-5


___(SEPF/sPE)


-=--__ (ul)


Matrix:


Water Sample Prep:


Injection Volume:


Sample wtlvol:


GCColumn:


CONCENTRATION UNITS: (pgIL or ng/Kg) nglK9


HOMOLOGUE PEAKS CONCENTRATION Q EMPCIEOL


DIOXINS


Total TCDD 3 40241.47 :J" 0.49


Total PeCDD 2 63.13 25.64


Total HxCDD 3 90.28 8.52


Total HpCDD 1 17.72 17.23


FURANS


Total TCDF 7 102.59 6.74


Total PeCDF 5 699.49 4.79


Total HxCDF 4 755.82 10.72


Total HpCDF 1 2.16 -..) 5.14


Note: Concentrallons, Esllmated Maximum Possible Concentrations (EMPCs), and Estimated Detection Limits (EDLs)
lor solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis
with % Lipids). The total homologue concentrations do not affect the TEF (Toxicity EqUivalent Factor) calculations.


Irml8290Arev2
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Run #11 Filename 0208008A S: 5 I: 1 Acquired: 26-FEB-08 23::3 7: 22 ~ocessed: 29-FEB-08 10:27:38Run: A829001 Analyte: 0208008A Cal: A829001 Results: 0208008a Version: V3.6 19-0CT-2005 15:45:13Sample text: 0208008-1 -- Analyst: ANALYST:CSM Instrument : Autospec
Comments: 1314216 387796.786


Typ Name #Hom Resp RA RT Conc ( pg Tox #1 DL Rec Mod?


0 Unk 2,3,7,8-TCDF 1 7.790e+04"0.96 @ 27:50 65.525.....- 6.552 1.542 n2 Unk 1,2,3,7,8-PeCDF 0 * * n NotFnd * * 4.833 n3 Unk 2,3,4,7,8-PeCDF 1 9.00ge+04-1.45 y 32:59 97.171- 48.585 4.744 n4 Unk 1,2,3,4,7,8-HxCDF 0 * * n NotFnd * * 10.39 Y5 Unk 1,2,3,6,7,8-HxCDF 0 * * n NotFnd * * 9.504 Y6 Unk 2,3,4,6,7,8-HxCDF 0 * * n NotFnd * * 11.06 Y7 Unk 1,2,3,7,8,9-HxCDF 0 * * n NotFnd * * 12.32 Y8 Unk 1,2,3,4,6,7,8-HpCDF 1 3.938e+04" 1. 28 @ 40:57 49.951- 0.500 1.744 Y9 Unk 1,2,3,4,7,8,9-HpCDF 1 1.354e+04- 0.89 y 42:17 20.974- 0.210 2.131 Y10 Unk OCDF 1 6.028e+04- 0.95 y 44:46 109.609- 0.110 1.202 n


11 Unk 2,3,7,8-TCDD 1 4.511e+08- 0.80 & 28: 37 387589.037- 387589. 0.487 Y12 Unk 1,2,3,7,8-PeCDD 1 1.873e+05- 1. 93 33:27 249.172- 124.586 3.308 n13 Unk 1,2,3,4,7,8-HxCDD 0 * * n NotFnd * * 5.518 n14 Unk l,2,3,6,7,8-HxCDD 1 1.124e+05- 1. 06


~
38:22 152.984- 15.298 5.426 n15 Unk 1,2,3,7,8,9-HxCDD 1 6.314e+04- 0.92 38:45 82.798_ 8.280 5.228 n16 Unk 1,2,3,4,6,7,8-HpCDD 1 1.122e+05- 1. 37 41:54 167.496_ 1.675 8.527 Y17 Unk OCDD 1 1.050e+06- 0.86 y 44:38 1953.300- 1.953 17.45 n


~
~ 18 IS/RT 13C-2,3,7,8-TCDF 1 5.586e+06- 0.79 y 27:49 3543.036 2.850 88.6 n~
~ 19 IS 13C-1,2,3,7,8-PeCDF 1 4 .487e+06- 1.61 Y 32:09 3350.151 .- 1.731 83.8-- n
~ 20 IS 13C-1,2,3,6,7,8-HxCDF 1 3.336e+06 0.50 y 37:13 2464.306 1.146 61. 6 nN 21 IS 13C-1,2,3,4,6,7,8-HpCDF 1 2.480e+06- 0.41 y 40:56 2698.943 30.32 67.5 n0 22 IS 13C-2,3,7,8-TCDD 1 4. 320e+06- 0.80 Y 28:36 3657.461- 6.511 91.4 - n...,
~ 23 IS 13C-1,2,3,7,8-PeCDD 1 3.022e+06 1. 58 Y 33:25 3224.383 0.821 80.6 n
~ 24 IS 13C-1,2,3,6,7,8-HxCDD 1 2.993e+06 1. 27 Y 38:21 2563.002 0.529 64.1 n(,N 25 IS 13C-1,2,3,4,6,7,8-HpCDD 1 3.095e+06 1. 09 Y 41:54 2774.499 6.311 69.4 n26 IS 13C-OCDD 1 4. 692e+06 .... 0.87 Y 44:38 4650.960 0.645 58.1 n


27 Surr 37C12-2,3,7,8-TCDD 1 1.310e+07 1. 00 Y 28:37 5857.410 0. 313e n28 Surr 13C-2,3,4,7,8-PeCDF 1 4.241e+06 1. 56 Y 32:59 4000.232 1.985 .0 n29 Surr 13C-1,2,3,4,7,8-HxCDF 1 3.112e+06- 0.50 y 37:04 3937.659_ 2.317 98.4- n30 Surr 13C-1,2,3,4,7,8-HxCDD 1 2.718e+06 1. 27 Y 38:14 4000.140 0.909 100.0 n31 Surr 13C-1,2,3,4,7,8,9-HpCDF 1 2.103e+06 0.44 y 42:17 3941.684 43.37 98.5 n


32 ALT 13C12-1,2,3,7,8,9-HxCDF 1 3.182e+06 0.57 y 39:02 2997.729 1. 461 74.9 n


33 RS 13C-1,2,3,4-TCDD 1 5. 662e+06" 0.80 Y 28:25 32.656 n34 RS/RT 13C-1,2,3,7,8,9-HxCDD 1 5.927e+06 1. 26 Y 38:44 46.096 n


35 Tot Total Tetra-Furans 7 1.185e+06 0.79 y 24:29 997.006 1.542 Y36 Tot Total Tetra-Dioxins 3 4.552e+08 0.77 y 26:50 391084.637 0.487 Y37 Tot Total Penta-Furans 5 6.245e+06 1. 49 Y 29:59 6798.005 4.788 n38 Tot Total Penta-Dioxins 2 4.612e+05 1. 60 Y 31:53 613.486 3.308 n39 Tot Total Hexa-Furans 4 5.790e+06 1. 27 Y 35:43 7345.366 10.72 Y40 Tot Total Hexa-Dioxins 3 9.164e+05 1. 21 Y 36:18 877.392 3.592 n41 Tot Total Hepta-Furans 1 1.354e+04 0.89 y 42:17 20.974 1.918 Y42 Tot Total Hepta-Dioxins 1 1.153e+05 1. 01 Y 41:14 172.229 8.527 Y
43 DPE HxCDPE n44 DPE HpCDPE n45 DPE OCDPE n46 DPE NCDPE n47 DPE DCDPE n







Data Analysis Technologies, Inc. 7715 Corporate Blvd. Plain City OR 43064


Method 8290 Dioxins and Furans-Spike Recovery


Client: Loureio Engineering Client Sample: 1314216 MS-


Client Project: Centredale Manor Date Sampled: 2/5/2008


Date Received: 2/6/2008


Lab Project #: 0208008 I Date Ext: 2/12/2008
Lab Sample ID: 0208008-kMS Date Anal: 2/27/2008


Sample Size NA Soil Moisture 0.0%


GC-Column DB-5 Solids 100.0% "b1:s,
Dilution Factor I Analyst: CSM


. .......•............. .. .. ." .•.....•.•....•...•......


. ::tcitaf ::::::::::%R::EMPC:::::: :::EDL::::::::: ::::Toi:E"~::::::::::::::::RatiQ:::::::RT:::::::::::::::::::::FJa"


2,3,7,8-TCDF 4160.8 ... 104 ... 1'1- 4.184 416.08 0.78 27:50:00
1,2,3,7,8-PeCDF 10127.8 101 5.299 506.39 1.52 32:10:00
2,3,4,7,8-PeCDF 10505.9 105 '."\ 5.201 5252.94 1.52 33:00:00
1,2,3,4,7,8-HxCDF 10733.5 107 8.950 1073.35 1.19 37:06:00
1,2,3,6,7,8-HxCDF 9877.0 98.8 8.185 987.70 1.20 37:15:00
2,3,4,6,7,8-HxCDF 11203.0 112 9.527 1120.30 1.19 38:05:00
1,2,3,7,8,9-HxCDF 11518.5 115 10.610 1151.85 1.20 39:03:00


1.2,3,4,6,7,8-HpCDF 9754.9 97.5 en 5.153 97.55 1.03 40:57:00
1,2,3,4,7,8,9-HpCDF 10081.9 101 6.294 i\jO.82 ' I\'l 42:17:001.Vk


OCDF 20141.8 101 l'O 3.969 20.14 0.88 44:47:00


2,3,7,8-TCDD '* 239327.94 ... 5983 ... "'111>4 3.034 239327.94 0.80 28:37:00
1,2,3,7,8-PeCDD 9928.80 99.3 ,,.., 10.320 4964.40 1.62 33:26:00
1,2,3,4,7,8-HxCDD 9030.42 90.3 7.497 903.04 1.24 38:16:00
1,2,3,6,7,8-HxCDD 9866.82 98.7 en. , 7.372 986.68 1.21 38:22:00
1,2,3,7,8,9-HxCDD 11161.42 112 '" 7.103 1116.14 1.19 38:46:00
1,2,3,4,6,7,8-HpCDD 9771.82 97.7 ,'" 8.211 97.72 1.03 41:54:00
OCDD 22441.16 112 ,~~ 13.660 22.44 0.86 44:39:00


Total TEQ 258145.49


••:••:EPL•••••:••••• ::.:.: •••••••••••••••••:.::::::.:::•••• ::.:•• :.:::.: •••• ::::.:::t4~~6~~:.F:i~g:·:::.:1
Tetra-Furans


Tetra-Dioxins


Penta-Furans


Penta-Dioxins


Hexa-Furans


Hexa-Dioxins


Hepta-Furans


Hepta-Dioxins


4339.11


6115.34


20735.54


10484.85


44961.21


31144.59


21972.15


9614.29


8.861


9.337


7.186


15.560


3.315


4.253


3.273


5.295


Tetra-Furans


Tetra-Dioxins


Penta-Furans


Penta-Dioxins


Hexa-Furans


Hexa-Dioxins


Hepta-Furans


Hepta-Dioxins


2


I


4


I


6
6


3
1


NO = not detected at the detection limit shown .. = QC exceeded
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Data Analysis Technologies, Inc. 7715 Corporate Blvd. Plain City OR 43064


Method 8290 PCDD/PCDF Analvsis


~C;.;;I...;ie...;n...;t: Loureio EngI.:..:.·n:..:e.:,en:..:.·n~g2..... ---:C:.:I;;.;ie.:.n:.:.t.:..:.S.:..:.a.:..:.m:..!:p:.:.le:..;;:__---.,;1.:,3.:.14.;...2.:.1~6,,-M_S ...,


Lab Project #:
Lab Sample ID:


0208008 •
0208008-P'_MS


13C-2,3,7,8-TCDF


13C-1,2,3,7,8-PeCDF


13C-I ,2,3,6,7,8-HxCDF


13C-I ,2,3,4,6,7,8-HpCDF


13C-2,3,7,8-TCDD


13C-1 ,2,3,7,8-PeCDD


13C-1 ,2,3,6,7,8-HxCDD


13C-1 ,2,3,4,6,7,8-HpCDD


13C-OCDD


3744


3412


2358


2853


3664 ",


3469


2633


2861


5016


94 40-130 0.79


85 40-130 1.62


59 40-130 0.51


71 40-130 0.40


92 .... 40-130 0.82


87 40-130 1.54


66 25-130 1.33


72 25-130 1.13


63 25-130 0.88


27:49


32:09


37:14


40:57


34:36


33:25


38:22


41:54


44:38


........ .
. . . . . . . . . . . '. ~.'.'.'.'.'.'.'.'.' .


•·:·...~ioReco~~;i.·QC·ljiiiits:.::::::::::::::::·::··· :::.::::::::RT ::::::;:·Fiiig·:::::::


37C12-2,3,7,8-TCDD


13C-2,3,4,7,8-PeCDF


13C-I,2,3,4,7,8-HxCDF


13C-1 ,2,3,4,7,8-HxCDD


13C-I,2,3,4,7,8,9-HpCDF


5323 


4170


4108


3829


4008


®-
104


103


96


100


70-130


70-130


70-130


70-130


70-130


1.00


1.62


0.50


1.25


0.40


28:37


32:59


37:04


38:15


42:17


*


·:::··::::.:::::::o/~Recov~rY.:::Q(j~iiiiilS.::·:.:


13C12-1 ,2,3,7,8,9-HxCDF


13C-1,2,3,4-TCDD


13C-1,2,3,7,8,9-HxCDD


1618 '3lJb


50.5


63.1


40 '1'1


............. , .
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Data Analysis Technologies, Inc. 7715 Corporate Blvd. Plain City OH 43064


Method 8290 Dioxins and Furans-Spike Recovery


Client: Loureio Engineering Client Sample: 1314216 MSD--


Client Project: Centredale Manor Date Sampled: 2/5/2008


Date Received: 2/6/2008


Lab Project #: 0208008 • Date Ext: 2/12/2008
Lab Sample ID: 0208008-j' MSD Date Anal: 2/27/2008


Sample Size NA Soil Moisture 0.0%


GC-Column 08-5 Solids 100.0% 2f:l.:~


Dilution Factor I Analyst: CSM


2,3,7,8-TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF


1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF


4066.9
9942.2
10132.3
10750.7 ...
9698.2
11308.2
11734.6


10109.3
10873.7
20496.1


102 100


99.4
10111>0
108 ....
97


113
117


101 100


109 lOS
102


10.810
13.950
13.690
16.640
15.220
17.720
19.740


6.027
7.362
4.415


406.69
497.11
5066.15
1075.07
969.82
1130.82
1173.46


101.09
108.74
20.50


0.77
1.54
1.53
1.21
1.21
1.19
1.20


1.02
1.04
0.88


27:51:00
32:10:00
33:00:00
37:06:00
37:16:00
38:04:00
39:04:00


40:58:00
42:19:00
44:47:00


2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD


;fc 291450.95
10214.12
9861.44
10013.19
11170.88
9982.02
26713.13


7286 - 2JoCo} 5.832 291450.95
102 C"fl." 22.860 5107.06


98.6 14.670 986.14
100 1t.~ 14.430 1001.32
112 "I 13.900 1117.09


99.8 .... ",.\ 14.740 99.82
134 I'J.'" 37.260 26.71


Total TEQ 310338.53


0.80
1.61
1.24
1.22
1.22
1.04
0.98


28:38:00
33:27:00
38:15:00
38:22:00
38:46:00
41:56:00
44:39:00


. '" . .
:::pg:totid: .. ::-:-:::::-:.:::: :::::EpL: .


Tetra-Furans


Tetra-Dioxins


Penta-Furans


Penta-Dioxins


Hexa-Furans


Hexa-Dioxins


Hepta-Furans


Hepta-Dioxins


4339.11


6115.34


20735.54


10484.85


44961.21


31144.59


21972.15


9614.29


8.861


9.337


7.186


15.560


3.315


4.253


3.273


5.295


Tetra-Furans


Tetra-Dioxins


Penta-Furans


Penta-Dioxins


Hexa-Furans


Hexa-Dioxins


Hepta-Furans


Hepta-Dioxins


2


I
4


I


6
6


3


I


ND = not detected at the detection limit shown * = QC exceeded
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Data Analysis Technologies, Inc. 7715 Corporate Blvd. Plain City OR 43064


Method 8290 PCDD/PCDF Analysis


r-C_I_ie_n_t: Loureio Engl,.:.:.·n:.:ee..:.;n:.:;·n:.:;g"-- ----:C:.:I:.:ie.:;n;.:.t.:;S,;.;a:.:ID:!:p.:;le,;.;:__----:1.:;3..:.;14_2..;;1..;.;6..;M_S,;.,D__---,


Lab Project #:
Lab Sample ID:


0208008 I
0208008-'--MSD


13C-2,3,7,8-TCDF


13C-I,2,3,7,8-PeCDF


13C-I ,2,3,6,7,8-HxCDF


13C-I,2,3,4,6,7,8-HpCDF


13C-2,3,7,8-TCDD


13C-I,2,3,7,8-PeCDD


13C-I ,2,3,6,7,8-HxCDD


13C-I,2,3,4,6,7,8-HpCDD


13C-OCDD


3310


3167


2231


2522


3288


3076


2348


2610,


4549


83 40-130 0.78 27:49


79 40-130 1.60 32:09


56 40-130 0.51 37:15


63 40-130 0.44 40:57


82 40-130 0.82 34:36


77 40-130 1.54 33:25


59 25-130 1.33 38:21


65 - 25-130 1.06 41:55


57 25-130 0.90 44:39


37CI2-2,3,7,8-TCDD


13C-2,3,4,7,8-PeCDF


13C-I ,2,3,4,7,8-HxCDF


13C-I ,2,3,4,7,8-HxCDD


13C-I,2,3,4,7,8,9-HpCDF


5484


4053


4044


4229


4039


(§) 70-130 1.00 28:38 • f\Q '''rock"
101 70-130 1.41 32:59


101- 70-130 0.50 37:05


106 70-130 1.28 38:14


101 70-130 0.43 42:18


13C12-1 ,2,3,7,8,9-HxCDF 1649 J"ZA" 41 'i'l.. 39:03


-,'-:-:-:-:-:.:-:-:-:-:-:-:<-: -: : : . :::::::::::::::::::::::::::::::::::::::::Flag::::::::j


13C-I ,2,3,4-TCDD


13C-I,2,3,7,8,9-HxCDD


50.5


63.1
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USEPA


3dfa-Form III-HR COD
CDD/CDF LAB CONTROL SAMPLE SUMMARY


HIGH RESOLUTION


Lab Name: DATNANALYSIS TECHNOLOGIES Contract: Loureiro Engineering


Lab Code: ...::O:.:.H.:.;0:..,:1.:2-'.41'---- -=C:::a,se No.: Centredale manor TO No.: NA SDG No.: NA


Matrix: (SOIL.JWATERIASHITISSUEIOIL) ..;:S:;,:o;;;.il _ Lab Sample 10: 0208008-LS


Sample wtlvol:


Water Sample Prep:


giL ..::L'--- _


___(SEPFISPE)


Lab File 10:


Date Received:


0208008AS:8


Concentrated Extract Volume:


Injection Volume:


~(ul)


..:::2 (uL) % SolidsiLipids O.:;..


Date Extracted:


Date Analyzed:


211212008


02127/2008


GCColumn: JWS-DB-5 10: 0.25 (mm) Dilution Factor:


CONCENTRATION UNITS: (pgIL or ng/Kg) pg/g


ISPIKE SPIKE AMOUNT PERCENT QC LIMITS
ANALYTE ADDED RECOVERED RECOVERY # LOW HIGH


2,3,7,8-TCDF 4000 4242 106 75 158
1,2,3,7,8-PeCDF 10000 10518 105 80 134
2,3,4,7,8-PeCDF 10000 10090 .- 101 ...- 68 160
l,2,3,4,7,8-HxCDF 10000 11134 111 72 134
1,2,3,6,7,8-HxCDF 10000 10247 102 84 130
2,3,4,6,7,8-HxCDF 10000 11180 112 70 156
1,2,3,7,8,9-HxCDF 10000 12217 122 78 130
1,2.3,4,6,7,8-HpCDF 10000 10480 105 82 13?
1,2,3,4,7,8,9-HoCDF 10000 11461 115 78 138
OCDF 20000 21220 106 63 170
2,3,7,8-TCDD 4000 6115 153 67 158
l,2,3,7,8-PeCDD 10000 10485 105 70 142
1,2,3,4,7,8-HxCDD 10000 10177- 102 ..... 70 164
1,2,3,6,7,8-HxCDD 10000 10116 101 76 134
1,2,3,7,8,9-HxCDD 10000 10754 108 64 162
1,2,3,4,6,7,8-HoCDD 10000 9614 96 70 140
OCDD 20000 20874 104 78 144


# Column to be used to flag values outside Quality Control (QC) Limits.


Laboratory Control Sample Recovery: _----:O::....-_Outside limits out of __.:..;17~_total.


frm"l<iox040505
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USEPA


40F - Form IV • HR COO
COO/COF METHOD BLANK SUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureiro Engineering


Lab Code: -,O::.:H..:;0::..:1c.::2c..:.4.:...1 ...:Case No.: Centredale manor TO No.: NA SOG No.: NA


Matrix: (SOIUWATERlASHITISSUEIOIL) Soil Lab sample 10: 0208008-MB


Water Sample Prep:


GCColumn:


Instrument 10:


___(SEPFISPE)


JWS-DB-5


:Autospec


10: 0.25 (mm)


Lab File 10:


Date Extracted:


Date Analyzed:


0208008AS:4


211212008


212612008


THIS METHOD BLANK APPLIES TO LABORATORY CONTROL SAMPLES (LCSs)


EPA Sample 10 LAB SAMPLE 10 LAB FILE 10 DATE ANALYZED


Method Blank 0208008-MB 0208008A S:4 212612008


1314216 0208008-1 0208008A S:5 2126/2008


1314216 MS 0208008-1 MS 0208008A S:6 212712008


1314216 MSD 0208008-1 MSO 0208008A S:7 2127/2008


LAB SPIKE 0208OO8-LS 0208008A S:8 2127/2008
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USEPA- 8290


6DFA - Fonn VI_HR CDD-l
CDD/CDF INITIAL CALIBRATION RESPONSE FACTOR SUMMARY


HIGH RESOLUTION


Lab Name: DATNANALYSIS TECHNOLOGIES Contract: Loureiro Engineering


Lab Code: -,O,-H_0-,1.;;;2...;.4.;..1__ Case No.: Centredale manor TO No.: ..;.N;;;..A'-- _ SDGNo.:~


GC Column: JWS-DB-5 10: 0.25 (mm) Instrument 10: Autospee


Initial Calib. Date(s):


Initial Calib. Times:


02126/2008


1:24


/ 02126/2008


4:44
j File RRF CAL. A829001


File RSD 0208008A


RRlRRF MEAN ~ '3.D
TARGET ANALYTES CS1_AB29001 CS2_AB29001 CS3_AB29001 CS4_AB29001 CS5_AB29001 RRlRRF %RSD ac LIMITS


2,3,7,8-TCDF 0.865~ 0.846 0.803 0.861 0.881 0.85 .... 3.48 ~ ±20%
1,2,3,7,8-PeCDF 0.788 0.779 0.817 0.830 0.841 0.811 3.266 ±20%
2,3,4,7,8-PeCDF 0.755 0.747 0.833 0.877 0.921 0.826 9.144 ±20%
1,2,3,4,7,8-HxCDF 0.911 0.915 1.046 0.999 1.005 0.975 6.103 ±20%
1,2,3,6,7,8-HxCDF 1.05 1.079 1.130 1.056 1.016 1.066 3.956 ±20%
2,3,4,6,7,8-HxCDF 0.886 0.886 0.989- 0.925 0.895 0.916 4.76 ±20%
1,2,3,7,8,9-HxCDF 0.745 0.784 0.848 0.864 0.872 0.822 6.735 ±20%
1,2,3,4,6,7,8-HOCDF 1.184 1.238 1.254 1.339 1.343 1.271 5.39 ±20%
1,2,3,4,7,8,9-HpCDF 0.914 0.932 1.012 1.145 1.202 1.041 12.309 ±20%
OCDF 0.834 0.80a~ 0.972 1.024 1.053 0.938 11.917 ±20%
2,3,7,8-TCDD 1.051 1.056 1.110 1.108 1.064ffo- 1.078 2.651 ±20%
1,2,3,7,8-PeCDD 0.948 0.937 1.046 0.998 1.047 0.995 5.215 ±20%
1,2,3,4,7,8-HxCDD 0.938 0.909 0.944 1.002 1.034 0.965 5.291 ±20%
1,2,3,6,7,8-HxCDD 0.996 0.960 1.027 0.978 0.947 0.982 3.22 ±20%
, ,2,3,7,8,9-HxCDD 1.048 1.018 1.057 0.996 0.976 1.019 3.375 ±20%
1,2,3,4,6,7,8-HpCDD 0.838 0.840 0.869 0.888 0.892 0.865 2.955 ±20%
OCDD 0.903 0.872 0.903 0.954 I--- 0.952 0.917 3.88 ±20%


~lS'LABELED COMPOUNDS
13C-2,3,7,8-TCDF 1.378 1.376 1.397 1.369 1.442 1.392 2.134 ±35%
13C-1 ,2,3,7,S-PeCDF 1.109 1.152 1.141 1.179 1.333 1.183 7.421 ±35%
13C-1 ,2,3,6,7,8-HxCDF 1.098 1.074 1.070 - 1.180 1.289 1.142 8.148 ±35%
13C-l,2,3,4,6,7,S-HoCDF 0.789 0.771 0.730 0.767 0.818 0.775 4.185 ±35%
13G-2,3,7,8-TCDD 1.007 1.046 1.047 1.037 1.078 1.043 2.42 ±35%


13C-l,2,3,7,8-PeCDD 0.797 0.812 0.790 0.831- 0.909 0.828 5.S01 ±35%
13C-l ,2,3,6,7,S-HxCDD 0.942 0.948 0.937 1.033 1.066 0.985 6.081 ±35%


13C-l ,2,3,4,6,7,8-H OCDD 0.941 0.959 0.890 0.948 0.968 0.941 3.22 ±35%


13C-oCDD 0.876 0.902 0.741 0.831 0.904 0.851 8.005 ±35%


37C12-2,3,7,S-TCDD 2.085 2.000 .... 2.118 2.109 2.042 2.071 2.39 ±35%
13G-2,3,4,7,8-PeCDF 0.894 0.873 1.008 0.954 0.996 0.945 6.354 ±35%


13G-l ,2,3,4,7,S-HxCDF 1.059 0.945 0.952 0.895 0.887 0.948 7.237 ±35%


13G-1,2,3,4,7,8-HxCDD 0.891 0.835 0.979 0.904 0.93alo- 0.908 5.823 ±35%
13C-1,2,3,4,7,S,9-HoCDF 0.633 0.610 0.696 0.712 0.796 0.689 10.575 ±35%
13C12-1 ,2,3,7,S,9-HxCDF 0.8 0.804 0.910 0.940 1.023 0.896 10.598 ±35%
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USEPA


6DFA - Form VI_HR CDD-2
CDD/CDF INITIAL CALIBRATION ION ABUNDANCE RATIO SUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureiro Engineering


TARGET ANALYTES ac LIMITS
IONS CSl_AB29001 CS2_A829001 CS3_A829001 CS4_A829001 CSS_AB29001 FLAG Low High


2,3,7,a-TCDF 320/322 0.81 0.78 0.87 0.77 0.76 0.65 0.89
l,2,3,7,a-PeCDF 304/306 1.45 1.51 1.52 1.56 1.56 1.32 1.78
2,3,4,7,8-PeCDF 340/342 1.58 1.53 1.45 1.54 1.55 1.32 1.78
l,2,3,4,7,a-HxCDF 356/358 1.13 1.14 1.16 1.16 1.16 1.05 1.43
l,2,3,6,7,a-HxCDF 340/342 1.11 1.18 1.16 1.17 1.15 1.05 1.43
2,3,4,6,7,a-HxCDF 374/376 1.17 1.14 1.11 1.18 1.17 1.05 1.43
l,2,3,7,a,9-HxCDF 374/376 1.09 1.1 1.09 1.18 1.18 1.05 1.43
l,2,3,4,6,7,8-HpCDF 390/392 1.06 1.01 116 1.02 1.02 0.88 1.20
l,2,3,4,7,8,9-HpCDF 390/392 1.07 1.02 1.15 1.02 1.02 0.88 1.20
OCDF 390/392 0.87 0.88 0.92 0.87 0.86 0.76 1.02
2,3,7,a-TCDD 374/376 0.78 0.79 0.71 0.79 0.77 0.65 0.89
l,2,3,7,8-PeCDD 374/376 1.52 1.64 1.52 1.57 1.58 1.32 1.78
1,2,3,4,7,8-HxCDD 4081410 1.22 1.25 1.16 1.24 1.25 1.05 1.43
l,2,3,6,7,8-HxCDD 424/426 1.25 1.25 1.2 1.25 1.25 1.05 1.43
l,2,3,7,a,9-HxCDD 408/410 1.14 1.22 1.24 1.24 1.23 1.05 1.43
1,2,3,4,6,7,8-HoCDD 458/460 1 1.03 0.99 1.04 1.01 0.88 1.20
OCDD 4421444 0.89 0.86 0.89 0.85 0.85 0.76 1.02


LABELED COMPOUNDS


13C-2,3,7,8-TCDF 316/318 0.78 0.79 0.79 0.78 0.8 0.65 0.89
13C-1,2,3,7,8-PeCDF 3521354 1.61 1.59 1.7 1.56 1.59 1.32 1.78
13C-l,2,3,6,7,8-HxCDF 384/386 0.52 0.51 0.49 0.51 0.51 0.43 0.59
13C-l,2.3,4,6.7.8-HpCDF 418/420 0.43 0.43 0.42 0.42 0.44 0.37 0.51
13C-2,3,7,8-TCDD 3321334 0.78 0.77 0.75 0.77 0.76 0.65 0.89
13C-1,2,3,7,8-PeCDD 368/370 1.59 1.55 1.61 1.61 1.55 1.32 1.78
13C-1,2,3,6,7,8-HxCDD 402140·1 1.34 1.32 1.29 1.3 1.34 1.05 1.43
13C-1,2,3,4,6,7,a-HpCDD 436/43& 1.1 1.12 1.12 1.12 1.07 0.88 1.20
13C-OCDD 470/472 0.88 0.88 0.93 0.89 0.88 0.76 1.02
37C12-2,3,7,8-TCDD 328/NA NA NA NA NA
13C-2,3,4,7,8-PeCDF 3521354 1.71 1.62 1.61 1.58 1.59 1.32 1.78
13C-l ,2,3,4,7,8-HxCDF 384/38~ 0.51 0.52 0.52 0.51 0.51 0.43 0.59
13C-1 ,2,3,4,7,a-HxCDD 4021404 1.38 1.35 1.42 1.35 1.33 1.05 1.43
13C-1 ,2,3,4,7,8,9-HpCDF 418/42 ) 0.43 0.44 0.46 0.43 0.43 0.37 0.51
13C12-1,2,3,7,a,9-HxCDF 384/:' J6 0.49 0.48 0.47 0.49 0.51 0.43 0.59
13C-l,2,3,4-TCDD 332334 0.77 0.78 0.78 0.81 0.78 0.65 0.89
13C-l,2,3,7,8,9-HxCDD 4f 21404 1.33 1.34 1.41 1.36 1.35 1.05 1.43


Lab Code: OH01241 Case No.: Centredale manor TO No.: ..:.N~A,-- SDG No.: NA


j


Quality ContrOl (QC) limits represent ± 1 j% window around the theoretical ion abundance ratio.


The laboratory must 11",'.1 anyanalyte if any calibration soution Which does not meet the ion abundance
ratio QC limit by plac'ng an asterisk i· ; the flag column.
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Page 1 of 5
Run #1 Filename 0208005B S: 8 I: 1 Acquired: 26-FEB-08 01: :24: 49~ocessed: 27-FEB-08 08:33:13Run: A829001 Analyte: A829001 Cal: A829001 Results: 0208008a Version: V3.6 19-0CT-2005 15:45:13Sample text: CS1 A829001 Analyst: ANALYST:CSM Instrument: AutospecComments: CAL-:- A829001


Typ Name Amount Resp RA RT RF RRF Modified?
0 Unk 2,3,7,8-TCDF 0.50 1.756e+05... 0.81 y 27:49 0.86 y n2 Unk 1,2,3,7,8-PeCDF 2.50 6.441e+05 1. 45 Y 32:09 0.79 y n3 Unk 2,3,4,7,8-PeCDF 2.50 6.167e+05 1. 58 Y 32:59 0.75 y n4 Unk l,2,3,4,7,8-HxCDF 2.50 5.247e+05 1.13 y 37:04 0.91 y n5 Unk l,2,3,6,7,8-HxCDF 2.50 6.04ge+05 1.11 y 37:14 1. 05 Y n6 Unk 2,3,4,6,7,8-HxCDF 2.50 5.104e+05 1.17 y 38:01 0.89 y n7 Unk l,2,3,7,8,9-HxCDF 2.50 4.287e+05 1. 09 Y 39:03 0.74 Y n8 Unk l,2,3,4,6,7,8-HpCDF 2.50 4.898e+05 1. 06 Y 40:55 1.18 y n9 Unk l,2,3,4,7,8,9-HpCDF 2.50 3.782e+05 1. 07 Y 42:17 0.91 y n10 Unk OCDF 5.00 7.664e+05 0.87 y 44:45 0.83 y n
11 Unk 2,3,7,8-TCDD 0.50 1.561e+05 0.78 y 28:38 1. 05 Y n12 Unk l,2,3,7,8-PeCDD 2.50 5.570e+05 1. 52 Y 33:25 0.95 y n13 Unk l,2,3,4,7,8-HxCDD 2.50 4.634e+05 1. 22 Y 38:12 0.94 y n14 Unk 1,2,3,6,7,8-HxCDD 2.50 4.920e+05'" 1. 25 Y 38:20 1 ..00 Y n15 Unk 1,2,3,7,8,9-HxCDD 2.50 5.177e+05 1.14 y 38: 44 1. 05 Y n16 Unk 1,2,3,4,6,7,8-HpCDD 2.50 4.132e+05 1. 00 Y 41:54 0.84 y n
1~ Unk OCDD 5.00 8.296e+05 0.89 y 44:38 0.90 y n


~ IS/RT 13C-2,3,7,8-TCDF 100.00 4.060e+07.... 0.78 y 27:48 1. 38 Y n19l IS 13C-1,2,3,7,8-PeCDF 100.00 3.268e+07 1. 61 Y 32:08 1.11 y n


~~
IS 13C-1,2,3,6,7,8-HxCDF 100.00 2.303e+07 0.52 y 37: 13 1.10 Y nIS 13C-1,2,3,4,6,7,8-HpCDF 100.00 1.655e+07 0.43 y 40:55 0.79 y n


2~ IS 13C-2,3,7,8-TCDD 100.00 2.96ge+07 0.78 y 28:36 1. 01 Y n
2~ IS 13C-1,2,3,7,8-PeCDD 100.00 2.34ge+07 1. 59 Y 33:24 0.80 y n


~t
IS 13C-1,2,3,6,7,8-HxCDD 100.00 1.976e+07-1.34 y 38:18 0.94 y YIS 13C-1,2,3,4,6,7,8-HpCDD 100.00 1. 973e+07 1.10 y 41:54 0.94 y n26 IS 13C-OCDD 200.00 3.675e+07 0.88 y 44:37 0.88 y n


27 Surr 37C12-2,3,7,8-TCDD 0.50 3.096e+05 1. 00 Y 28:37 2.09 y n28 Surr 13C-2,3,4,7,8-PeCDF 2.50 7.305e+05 1. 71 Y 32:58 0.89 y n29 Surr 13C-1,2,3,4,7,8-HxCDF 2.50 6.098e+05 0.51 y 37:03 1. 06 Y n30 Surr 13C-1,2,3,4,7,8-HxCDD 2.50 4.39ge+05 1. 38 Y 38:11 0.89 y Y31 Surr 13C-l,2,3,4,7,8,9-HpCDF 2.50 3.124e+05 0.43 y 42:17 0.63 Y n


32 ALT 13C12-1,2,3,7,8,9-HxCDF 2.50 4.195e+05 0.49 y 39:02 0.80 y n


33 RS 13C-1,2,3,4-TCDD 100.00 2.947e+07 0.77 y 28:24 2.947e+05 n n34 RS/RT 13C-1,2,3,7,8,9-HxCDD 100.00 2.097e+07 1. 33 Y 38:43 2.097e+05 n y


35 Tot Total Tetra-Furans 0.50 1.756e+05 0.81 y 27:49 0.86 y n36 Tot Total Tetra-Dioxins 0.50 1.561e+05 0.78 y 28:38 1. 05 Y n37 Tot Total Penta-Furans 5.00 1.261e+06 1. 45 Y 32:09 0.77 y Y38 Tot Total Penta-Dioxins 2.50 5.570e+05 1. 52 Y 33:25 0.95 y n39 Tot Total Hexa-Furans 10.00 2.06ge+06 1.13 y 37:04 0.90 y Y40 Tot Total Hexa-Dioxins 5.00 1.473e+06 1. 22 Y 38:12 1. 49 Y n41 Tot Total Hepta-Furans 5.00 8.681e+05 1. 06 Y 40:55 1. 05 Y n42 Tot Total Hepta-Dioxins 2.50 4.132e+05 1. 00 Y 41:54 0.84 y n


43 DPE HxCDPE 0.50 n n44 DPE HpCDPE 0.50 n n45 DPE OCDPE 0.50 n n46 DPE NCDPE 0.50 n n47 DPE DCDPE 0.50 n n
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Run #2 Filename 0208005B S: 9 I: 1 Acquired: 26-FEB-08 02:14:49~ocessed: 27-FEB-08 08:33:14Run: A829001 Analyte: A829001 Cal: A829001 Results: 0208008a Version: V3.6 19-0CT-2005 15:45:13Sample text: CS2 A829001 Analyst: ANALYST:CSM Instrument: AutospecComments: CAL-:- A829001


Typ Name Amount Resp RA RT RF RRF Modified?


0 Unk 2,3,7,8-TCDF 1. 00 4.898e+05 0.78 y 27:51 0.85 y n2 Unk l,2,3,7,8-PeCDF 5.00 1.88ge+06 1. 51 Y 32:10 0.78 y n3 Unk 2,3,4,7,8-PeCDF 5.00 1.811e+06 1. 53 Y 33:01 0.75 y n4 Unk l,2,3,4,7,8-HxCDF 5.00 1.537e+06 1.14 y 37:05 0.91 y n5 Unk l,2,3,6,7,8-HxCDF 5.00 1.812e+06 1.18 y 37:15 1. 08 Y n6 Unk 2,3,4,6,7,8-HxCDF 5.00 1.487e+06 1.14 y 38:02 0.89 y n7 Unk l,2,3,7,8,9-HxCDF 5.00 1. 317e+06 1.10 y 39:03 0.78 y n8 Unk l,2,3,4,6,7,8-HpCDF 5.00 1.493e+06 1. 01 Y 40:56 1. 24 Y n9 Unk l,2,3,4,7,8,9-HpCDF 5.00 1.124e+06 1. 02 Y 42:18 0.93 y n10 Unk OCDF 10.00 2. 274e+06- 0.88 Y 44:46 0.81 y n
11 Unk 2,3,7,8-TCDD 1. 00 4.645e+05 0.79 y 28:38 1. 06 Y n12 Unk l,2,3,7,8-PeCDD 5.00 1.602e+06 1. 64 Y 33:27 0.94 y n13 Unk l,2,3,4,7,8-HxCDD 5.00 1.348e+06 1. 25 Y 38:14 0.91 y n14 Unk l,2,3,6,7,8-HxCDD 5.00 1.424e+06 1. 25 Y 38:20 0.96 Y n15 Unk l,2,3,7,8,9-HxCDD 5.00 1.50ge+06 1. 22 Y 38 :45 1. 02 Y n16 Unk l,2,3,4,6,7,8-HpCDD 5.00 1.25ge+06 1. 03 Y 41:55 0.84 y n
1~ Unk OCDD 10.00 2.460e+06 0.86 y 44: 3 9 0.87 Y n
~


IS/RTIJIl 13C-2,3,7,8-TCDF 100.00 5.790e+07 0.79 y 27:50 1. 38 Y n1~ IS 13C-1,2,3,7,8-PeCDF 100.00 4.848e+07 1. 59 Y 32:10 1.15 y n


~~
IS 13C-1,2,3,6,7,8-HxCDF 100.00 3.35ge+07 0.51 y 37:14 1. 07 Y nIS 13C-1,2,3,4,6,7,8-HpCDF 100.00 2.412e+07 0.43 y 40:55 0.77 y n


2~ IS 13C-2,3,7,8-TCDD 100.00 4.39ge+07- 0.77 y 28:37 1. 05 Y n


~~
IS 13C-1,2,3,7,8-PeCDD 100.00 3.418e+07 1. 55 Y 33:26 0.81 y nIS 13C-1,2,3,6,7,8-HxCDD 100.00 2.966e+07 1. 32 Y 38:19 0.95 y nIS 13C-1,2,3,4,6,7,8-HpCDD 100.00 2.99ge+07 1.12 y 41:54 0.96 Y n26 IS 13C-OCDD 200.00 5.645e+07- 0.88 y 44:38 0.90 y n


27 Surr 37C12-2,3,7,8-TCDD 1. 00 8. 797e+05- 1.00 Y 28:38 2.00 y n28 Surr 13C-2,3,4,7,8-PeCDF 5.00 2.116e+06 1. 62 Y 33:00 0.87 y n29 Surr 13C-1,2,3,4,7,8-HxCDF 5.00 1.586e+06 0.52 y 37:04 0.94 y n30 Surr 13C-1,2,3,4,7,8-HxCDD 5.00 1.23ge+06 1. 35 Y 38:12 0.84 y n31 Surr 13C-1,2,3,4,7,8,9-HpCDF 5.00 9.147e+05 0.44 y 42:17 0.61 y n


32 ALT 13C12-1,2,3,7,8,9-HxCDF 5.00 1.257e+06 0.48 y 39:02 0.80 y n


33 RS 13C-1,2,3,4-TCDD 100.00 4.208e+07 0.78 y 28:25 4.208e+05 n n34 RS/RT 13C-1,2,3,7,8,9-HxCDD 100.00 3.128e+07 1. 34 Y 38: 44 3.128e+05 n n


35 Tot Total Tetra-Furans 1. 00 4.898e+05 0.78 Y 27:51 0.85 y n36 Tot Total Tetra-Dioxins 1. 00 4.645e+05 0.79 y 28: 3 8 1. 06 Y n37 Tot Total Penta-Furans 10.00 3.701e+06 1. 51 Y 32:10 0.76 y Y38 Tot Total Penta-Dioxins 5.00 1.602e+06 1. 64 Y 33:27 0.94 y n39 Tot Total Hexa-Furans 20.00 6.153e+06 1.14 y 37:05 0.92 y Y40 Tot Total Hexa-Dioxins 10.00 4.281e+06 1. 25 Y 38:14 1. 44 Y n41 Tot Total Hepta-Furans 10.00 2.616e+06 1. 01 Y 40:56 1. 08 Y n42 Tot Total Hepta-Dioxins 5.00 1.25ge+06 1. 03 Y 41:55 0.84 y n


43 DPE HxCDPE 1. 00 n n44 DPE HpCDPE 1. 00 n n45 DPE OCDPE 1. 00 n n46 OPE NCDPE 1. 00 n n47 OPE DCDPE 1. 00 n n
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Run #3 Filename 0208005B S: 10 I: 1 Acquired: 26-FEB-08 03:04:46~rocessed: 27-FEB-08 08:33:15Run: A829001 Analyte: A829001 Cal: A829001 Results: 0208008a Version: V3.6 19-0CT-2005 15:45:13Sample text: CS3 A829001 Analyst: ANALYST:CSM Instrument: AutospecComments: CAL-:- A829001


Typ Name Amount Resp RA RT RF RRF Modified?
0 Unk 2,3,7,8-TCDF 5.00 9.405e+04 0.87 y 27 :49 0.80 y Y2 Unk l,2,3,7,8-PeCDF 25.00 3.90ge+05 1. 52 Y 32:09 0.82 y n3 Unk 2,3,4,7,8-PeCDF 25.00 3.985e+05 1. 45 Y 33:00 0.83 y n4 Unk l,2,3,4,7,8-HxCDF 25.00 3.413e+05 1.16 y 37: 05 1. 05 Y n5 Unk l,2,3,6,7,8-HxCDF 25.00 3.688e+05 1.16 y 37:15 1.13 y n6 Unk 2,3,4,6,7,8-HxCDF 25.00 3. 227e+05- 1.11 y 38:02 0.99 y n7 Unk l,2,3,7,8,9-HxCDF 25.00 2.766e+05 1. 09 Y 39:03 0.85 Y n8 Unk l,2,3,4,6,7,8-HpCDF 25.00 2.790e+05 1.16 y 40:56 1. 25 Y n9 Unk l,2,3,4,7,8,9-HpCDF 25.00 2.251e+05 1.15 y 42:18 1. 01 Y n10 Unk OCDF 50.00 4.396e+05 0.92 y 44:45 0.97 y n
11 Unk 2,3,7,8-TCDD 5.00 9.73ge+04 0.71 Y 28:37 1.11 y n12 Unk l,2,3,7,8-PeCDD 25.00 3.461e+05 1. 52 Y 33:26 1. 05 Y n13 Unk l,2,3,4,7,8-HxCDD 25.00 2.698e+05 1.16 y 38:13 0.94 y n14 Unk l,2,3,6,7,8-HxCDD 25.00 2.937e+05 1. 20 Y 38:20 1. 03 Y n15 Unk l,2,3,7,8,9-HxCDD 25.00 3.022e+05 1. 24 Y 38 :45 1. 06 Y n16 Unk l,2,3,4,6,7,8-HpCDD 25.00 2.361e+05 0.99 y 41:55 0.87 y n
1~ Unk OCDD 50.00 4.082e+05 0.89 y 44:38 0.90 y n


~ IsjRT 13C-2,3,7,8-TCDF 100.00 2.342e+06 0.79 y 27:49 1. 40 Y n
1~ IS 13C-1,2,3,7,8-PeCDF 100.00 1.914e+06 1. 70 Y 32:09 1.14 y n


~~
IS 13C-1,2,3,6,7,8-HxCDF 100.00 1.305e+06'" 0.49 y 37:14 1. 07 Y nIS 13C-1,2,3,4,6,7,8-HpCDF 100.00 8.903e+05 0.42 y 40:55 0.73 Y n2e IS 13C-2,3,7,8-TCDD 100.00 1.755e+06 0.75 Y 28: 37 1. 05 Y n


2~ IS 13C-1,2,3,7,8-PeCDD 100.00 1.324e+06 1. 61 Y 33:25 0.79 y n


~~
IS 13C-1,2,3,6,7,8-HxCDD 100.00 1.143e+06 1. 29 Y 38:19 0.94 y nIS 13C-1,2,3,4,6,7,8-HpCDD 100.00 1.086e+06 1.12 y 41:54 0.89 y n26 IS 13C-OCDD 200.00 1.80ge+06 0.93 y 44:38 0.74 y n


27 Surr 37C12-2,3,7,8-TCDD 5.00 1.85ge+05 1. 00 Y 28:38 2.12 y n28 Surr 13C-2,3,4,7,8-PeCDF 25.00 4.824e+05 1. 61 Y 32:59 1. 01 Y n29 Surr 13C-1,2,3,4,7,8-HxCDF 25.00 3.106e+05 0.52 y 37:04 0.95 y n30 Surr 13C-1,2,3,4,7,8-HxCDD 25.00 2.797e+05 1. 42 Y 38:12 0.98 y n31 Surr 13C-1,2,3,4,7,8,9-HpCDF 25.00 1.88ge+05 0.46 y 42:17 0.70 y n


32 ALT 13C12-1,2,3,7,8,9-HxCDF 25.00 2.777e+05 0.47 y 39:02 0.91 y n


33 RS 13C-1,2,3,4-TCDD 100.00 1.677e+06 0.78 y 28:25 1.677e+04 n n34 RsjRT 13C-1,2,3,7,8,9-HxCDD 100.00 1.220e+06-1.41 y 38:44 1.220e+04 n n


35 Tot Total Tetra-Furans 5.00 9.405e+04 0.87 y 27: 49 0.80 Y Y36 Tot Total Tetra-Dioxins 5.00 9.73ge+04 0.71 Y 28:37 1.11 y n37 Tot Total Penta-Furans 50.00 7.894e+05 1. 52 Y 32:09 0.83 y n38 Tot Total Penta-Dioxins 25.00 3.461e+05 1. 52 Y 33:26 1. 05 Y n39 Tot Total Hexa-Furans 100.00 1.30ge+06 1.16 y 37:05 1. 00 Y n40 Tot Total Hexa-Dioxins 50.00 8.657e+05 1.16 y 38:13 1. 51 Y n41 Tot Total Hepta-Furans 50.00 5.042e+05 1.16 y 40:56 1.13 y n42 Tot Total Hepta-Dioxins 25.00 2.361e+05 0.99 y 41:55 0.87 y n


43 DPE HxCDPE 5.00 n n44 DPE HpCDPE 5.00 n n45 DPE OCDPE 5.00 n n46 DPE NCDPE 5.00 n n47 DPE DCDPE 5.00 n n
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Run #4 Filename 0208005E S: 11 I: 1 Acquired: 26 0-FEB-08 03: !34 : 46 ....processed: 27-FEB-08 08:33:17Run: A829001 Analyte: A829001 Cal: A829001 Results: 0208008a Version: V306 19-0CT-2005 15:45:13Sample text: CS4 A829001 Analyst: ANALYST:CSM Instrument: AutospecComments: CAL-:-_A829001


Typ Name Amount Resp RA RT RF RRF Modified?
0 Unk 2,3,7,8-TCDF 50.00 2.32ge+06 0.77 y 27:52 0.86 y n2 Unk 1,2,3,7,8-PeCDF 250.00 9.65ge+06 1. 56 Y 32:11 0.83 y n3 Unk 2,3,4,7,8-PeCDF 250.00 1.020e+07 1. 54 Y 33:02 0.88 y n4 Unk 1,2,3,4,7,8-HxCDF 250.00 8.676e+06 1.16 y 37:05 1. 00 Y n5 Unk 1,2,3,6,7,8-HxCDF 250.00 9.171e+06 1.17 y 37:16 1. 06 Y n6 Unk 2,3,4,6,7,8-HxCDF 250.00 8.035e+06 1.18 y 38:02 0.93 y n7 Unk 1,2,3,7,8,9-HxCDF 250.00 7.503e+06 1.18 y 39:04 0.86 y n8 Unk l,2,3,4,6,7,8-HpCDF 250.00 7.566e+06 1. 02 Y 40:57 1. 34 Y n9 Unk l,2,3,4,7,8,9-HpCDF 250.00 6.466e+06 1. 02 Y 42:18 1.14 y n10 Unk OCDF 500.00 1.253e+07 0.87 y 44:46 1. 02 Y n
11 Unk 2,3,7,8-TCDD 50.00 2.26ge+06 0.79 y 28:39 1.11 y n12 Unk l,2,3,7,8-PeCDD 250.00 8.183e+06 1. 57 Y 33:28 1. 00 Y n13 Unk l,2,3,4,7,8-HxCDD 250.00 7.614e+06 1. 24 Y 38:14 1.00 y n14 Unk 1,2,3,6,7,8-HxCDD 250.00 7.438e+06 1. 25 Y 38:22 0.98 y n15 Unk l,2,3,7,8,9-HxCDD 250.00 70574e+06 1. 24 Y 38: 46 1. 00 Y n16 Unk 1,2,3,4,6,7,8-HpCDD 250.00 6.194e+06 1. 04 Y 41:55 0.89 y n
1~ Unk OCDD 500.00 1.167e+07- 0.85 Y 44:39 0.95 y n


JJ: ISjRT 13C-2,3,7,8-TCDF 100.00 5.40ge+06 0078 y 27:51 1. 37 Y n19> IS 13C-1,2,3,7,8-PeCDF 100.00 4.656e+06 1. 56 Y 32:11 1.18 y n


~~
IS 13C-1,2,3,6,7,8-HxCDF 100.00 3.474e+06 0.51 y 37:15 1.18 y nIS 13C-1,2,3,4,6,7,8-HpCDF 100.00 2.260e+06 0.42 y 40:56 0.77 y n22> IS 13C-2,3,7,8-TCDD 100.00 4.096e+06 0.77 y 28:37 1. 04 Y n


2~ IS 13C-1,2,3,7,8-PeCDD 100.00 3. 281e+06 .... 1.61 Y 33:27 0.83 y n


~t
IS 13C-1,2,3,6,7,8-HxCDD 100.00 3.041e+06 1. 30 Y 38:21 1. 03 Y nIS 13C-1,2,3,4,6,7,8-HpCDD 100.00 2.791e+06 1.12 y 41:55 0.95 y n26 IS 13C-OCDD 200.00 4, 894e+06'" 0.89 Y 44:39 0.83 y n


27 Surr 37C12-2,3,7,8-TCDD 50.00 4.31ge+06 1. 00 Y 28:38 2.11 Y n28 Surr 13C-2,3,4,7,8-PeCDF 250.00 1.110e+07 1. 58 Y 33:01 0.95 y n29 Surr 13C-1,2,3,4,7,8-HxCDF 250.00 7.776e+06 0,51 y 37:04 0.90 y n30 Surr 13C-1,2,3,4,7,8-HxCDD 250.00 6.86ge+06 1. 35 Y 38:13 0.90 y n31 Surr 13C-1,2,3,4,7,8,9-HpCDF 250.00 4.970e+06 0.43 y 42:18 0.71 Y n
32 ALT 13C12-1,2,3,7,8,9-HxCDF 250.00 6.91ge+06 0.49 y 39:03 0.94 y n
33 RS 13C-1,2,3,4-TCDD 100.00 3. 950e+06- 0.81 Y 28:26 3.950e+04 n n34 RSjRT 13C-1,2,3,7,8,9-HxCDD 100.00 2.945e+06 1. 36 Y 38:45 2.945e+04 n n
35 Tot Total Tetra-Furans 50000 2.32ge+06 0.77 y 27:52 0.86 y n36 Tot Total Tetra-Dioxins 50.00 2.26ge+06 0.79 y 28:39 1.11 y n37 Tot Total Penta-Furans 500.00 1.986e+07 1. 56 Y 32:11 0.85 y Y38 Tot Total Penta-Dioxins 250.00 8.183e+06 1. 57 Y 33:28 1. 00 Y n39 Tot Total Hexa-Furans 1000.00 3.338e+07 1.16 y 37:05 0,96 y n40 Tot Total Hexa-Dioxins 500.00 2.263e+07 1. 24 Y 38:14 1. 49 Y n41 Tot Total Hepta-Furans 500.00 1,403e+07 1. 02 Y 40:57 1. 24 Y n42 Tot Total Hepta-Dioxins 250.00 6.194e+06 1. 04 Y 41: 55 0.89 Y n
43 DPE HxCDPE 50.00 n n44 DPE HpCDPE 50.00 n n45 DPE OCDPE 50.00 n n46 DPE NCDPE 50.00 n n47 DPE DCDPE 50.00 n n
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Run #5 Filename 0208005B S: 12 I: 1 Acquired: 26-FEB-08 04: 44: 41 ~rocessed: 27-FEB-08 08:33:19Run: A829001 Analyte: A829001 Cal: A829001 Results: 0208008a Version: V3.6 19-0CT-2005 15:45:13Sample text: CS5 A829001 Analyst: ANALYST:CSM Instrument: AutospecComments: CAL"';"' A829001


Typ Name Amount Resp RA RT RF RRF Modified?


0 Unk 2,3,7,8-TCDF 100.00 1.20ge+07 0.76 y 27:51 0.88 y n2 Unk 1,2,3,7,8-PeCDF 500.00 5.334e+07 1. 56 Y 32:10 0.84 y n3 Unk 2,3,4,7,8-PeCDF 500.00 5.83ge+07 1. 55 Y 33:01 0.92 y n4 Unk 1,2,3,4,7,8-HxCDF 500.00 5.101e+07 1.16 y 37: 05 1. 01 Y n5 Unk 1,2,3,6,7,8-HxCDF 500.00 5.156e+07 1.15 y 37:15 1. 02 Y n6 Unk 2,3,4,6,7,8-HxCDF 500.00 4.541e+07 1.17 y 38:02 0.89 y n7 Unk l,2,3,7,8,9-HxCDF 500.00 4.424e+07 1.18 y 39:03 0.87 y n8 Unk 1,2,3,4,6,7,8-HpCDF 500.00 4.328e+07 1. 02 Y 40:56 1. 34 Y n9 Unk l,2,3,4,7,8,9-HpCDF 500.00 3.876e+07 1. 02 Y 42:18 1. 20 Y n10 Unk OCDF 1000.00 7.497e+07 0.86 y 44:46 1. 05 Y n


11 Unk 2,3,7,8-TCDD 100.00 1.091e+07- 0.77 y 28:38 1. 06 Y n12 Unk 1,2,3,7,8-PeCDD 500.00 4.526e+07 1. 58 Y 33:27 1. 05 Y n13 Unk 1,2,3,4,7,8-HxCDD 500.00 4.343e+07 1. 25 Y 38:14 1. 03 Y n14 Unk 1,2,3,6,7,8-HxCDD 500.00 3.975e+07 1. 25 Y 38:20 0.95 y n15 Unk l,2,3,7,8,9-HxCDD 500.00 4.097e+07 1. 23 Y 38:45 0.98 y n16 Unk 1,2,3,4,6,7,8-HpCDD 500.00 3.400e+07 1. 01 Y 41:55 0.89 y n
1~ Unk OCDD 1000.00 6.782e+07 0.85 y 44:39 0.95 y n


ui IS/RT 13C-2,3,7,8-TCDF 100.00 1.372e+07 0.80 y 27:50 1. 44 Y n1~ IS 13C-l,2,3,7,8-PeCDF 100.00 1.268e+07 1. 59 Y 32:10 1. 33 Y n


~~
IS 13C-l,2,3,6,7,8-HxCDF 100.00 1.015e+07 0.51 y 37:14 1. 29 Y nIS 13C-l,2,3,4,6,7,8-HpCDF 100.00 6.447e+06 0.44 y 40:55 0.82 y n2¢ IS 13C-2,3,7,8-TCDD 100.00 1.026e+07-0.76 y 28:37 1. 08 Y n


2~ IS 13C-l,2,3,7,8-PeCDD 100.00 8.646e+06 1. 55 Y 33:26 0.91 y n


~S
IS 13C-l,2,3,6,7,8-HxCDD 100.00 8. 39ge+06-1. 34 y 38:19 1. 07 Y nIS 13C-l,2,3,4,6,7,8-HpCDD 100.00 7.626e+06 1. 07 Y 41:54 0.97 y n26 IS 13C-OCDD 200.00 1.425e+07 0.88 y 44:38 0.90 y n


27 Surr 37C12-2,3,7,8-TCDD 100.00 2.094e+07 1. 00 Y 28:38 2.04 y n28 Surr 13C-2,3,4,7,8-PeCDF 500.00 6.315e+07 1. 59 Y 33:00 1. 00 Y n29 Surr 13C-l,2,3,4,7,8-HxCDF 500.00 4.503e+07 0.51 y 37:04 0.89 y n30 Surr 13C-1,2,3,4,7,8-HxCDD 500.00 3. 915e+07 .... 1.33 y 38: 13 0.93 Y n31 Surr 13C-l,2,3,4,7,8,9-HpCDF 500.00 3.033e+07 0.43 y 42:17 0.80 y n
32 ALT 13C12-1,2,3,7,8,9-HxCDF 500.00 4.031e+07 0.51 y 39:03 1. 02 Y n


33 RS 13C-1,2,3,4-TCDD 100.00 9.513e+06 0.78 y 28:25 9.513e+04 n n34 RS/RT 13C-l,2,3,7,8,9-HxCDD 100.00 7.877e+06 1. 35 Y 38:44 7.877e+04 n n


35 Tot Total Tetra-Furans 100.00 1.20ge+07 0.76 y 27:51 0.88 y Y36 Tot Total Tetra-Dioxins 100.00 1.091e+07 0.77 y 28:38 1. 06 Y n37 Tot Total Penta-Furans 1000.00 1.117e+08 1. 56 Y 32:10 0.88 y Y38 Tot Total Penta-Dioxins 500.00 4.526e+07 1. 58 Y 33:27 1. 05 Y Y39 Tot Total Hexa-Furans 2000.00 1. 922e+08 1.16 y 37:05 0.95 y Y40 Tot Total Hexa-Dioxins 1000.00 1.242e+08 1. 25 Y 38:14 1. 48 Y n41 Tot Total Hepta-Furans 1000.00 8.203e+07 1. 02 Y 40:56 1. 27 Y Y42 Tot Total Hepta-Dioxins 500.00 3.400e+07 1. 01 Y 41:55 0.89 y Y
43 DPE HxCDPE 100.00 n n44 DPE HpCDPE 100.00 n n45 DPE OCDPE 100.00 n n46 DPE NCDPE 100.00 n n47 DPE DCDPE 100.00 n n







Peak Locate Exarnination:25-FEB-2008:17:38 File:0208005B


Experirnent:8290 Function:1 Reference:PFK
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Peak Locate Examination:25-FEB-2008:17:39 File:0208005B


Experiment:8290 Function:2 Reference:PFK
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Peak Locate Examination:25-FEB-2008:17:39 File:0208005B


Experiment:8290 Function:3 Reference:PFK
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Peak Locate Examination:25-FEB-2008:17:39 File:0208005B


Experiment:8290 Function:4 Reference:PFK
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Peak Locate Examination:25-FEB-2008:17:39 File:0208005B


Experiment:8290 Function:5 Reference:PFK
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USEPA


SDFA-Form V-HR-CDD-1
CDD/CDF WINDOW DEFINING MIX (WDM) SUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureiro Engineering


Lab Code: OH01241 Case No.: Centredale manor TO No.: -'.N;;..A'-- _ SDGNo.:


Lab File ID:


NA


0208008A S:1


GCColumn:


Instrument ID:


JWS-DB-5


:Autospec


ID: 0.25 (mm)


Date Analyzed:


Time Analyzed:


0212612008


20:17


CDD/CDF RTFIRST RTLAST
ELUTING ELUTING


TCDD 25.95 29.70


TCDF 24.50 29.70


PeCDD 31.35 34.05


PeCDF 29.98 34.23


HxCDD 36.30 38.70


HxCDF 35.50 39.15


HpCDD 41.22 41.90


HpCDF 40.92 42.28
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USEPA


SDFB-Form V-HR-CDD-2


CDD/CDF WINDOW DEFINING MIX (WDM) SUMMARY


HIGH RESOLUTION


Lab Name: DATNANALYSIS TECHNOLOGIES Contract: Loureiro Engineering


Lab Code: OH01241 Case No.: Centredale manor TO No.: SDG No.:


Lab File 10:


NA


0208008A S:l


GCColumn:


Instrument 10:


JWS-DB-5


:Autospec


10: 0.25 (mm)


Date Analyzed:


Time Analyzed:


02126/2008


20:17


Percent Valley determination for DB-5 (or equivalent) column -


Fo, llie COI:~:.::::~:::::::,on beginning llie1~2-hOU' period'I


QUALITY CONTROL (QC) LIMITS:


Percent Valley between the TCDD isomers must be less than or equal to 25%.


Percent Valley Determination for DB-225 (or equivalent) column
For the column Performance Solution beginning the 12-hour period:


2347-TCDF 12378-TCDF: NA___..;...;.;.c'-- _


QC LIMITS:


Percent Valley between the TCDD 1TCDF isomers must be less than or equal to 25%.
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USEPA-8290A


7DFA - Form VILHR CDD-1
CDD/CDF CONTINUING CALIBRATION SUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureiro Engineering


Lab Code: OH01241 Case No.: Centredale TO NO.:..:..:N::..:A:..- SDG No.: NA


GCColumn: JWS-DB-5 ID: 0.25 (mm) Instrument ID: :Autospec


Lab File ID: 0208008AS:2


Initial CaJib. Times: 1:17 4:37


Date Analyzed: 2126/2008 Time Analyzed: .=2..:..:1::;:0.:..7_-- _


Initial Calib. Dates: 2126/2008 to 2126/2008


J


SELECTED RRI MEAN" ~)o ±20% ION ION ION RATIO


IONS RRF RR/ %D %D RATIO RATIO aCLlMITS
TARGET ANALVTES RRF FLAG FLAG LOW HIGH


2,3,7,8-TCDF 320/322 0.932 0.851 9.539 0.74 0.65 0.89
1,2,3,7,8-PeCDF 304/306 0.843 0.811 3.960 1.52 1.32 1.78
2,3,4,7,8-PeCDF 340/342 0.847 0.826 2.600 1.47 1.32 1.78
1,2,3,4,7,8-HxCDF 356/358 0.931 """ 0.975 -4.476


"""
1.23 1.05 1.43


1,2,3,6,7,8-HxCDF 340/342 1.120 1.066 5.085 1.21 1.05 1.43
2,3,4,6,7,8-HxCDF 374/376 0.912 0.916 -0.434 1.21 1.05 1.43
1,2,3,7,8,9-HxCDF 3741376 0.800 0.822 -2.692 1.22 1.05 1.43
1,2,3,4,6,7,8-HoCDF 390/392 1.295 1.271 1.894 1.06 0.88 1.20
1,2,3,4,7,8,9-HpCDF 3901392 0.998 1.041 -4.156 1.09 0.88 1.20
OCDF 3901392 0.978 0.938 4.311 0.91 0.76 1.02
2,3,7,8-TCDD 374/376 1.132 1.078 5.039 0.83 0.65 0.89
1,2,3,7,8-PeCDD 374/376 1.018 0.995 2.275 1.66 1.32 1.78
1,2,3,4,7,8-HxCDD 408/410 0.860 0.965 -10.894 1.17 1.05 1.43
'i ,2,3,6,7,B-HxCDD 424/426 1.056 0.982 1.563 1.21 1.05 1.43
1,2,3,7,8,9-HxCDD 408/410 1.015 1.019 -0.385 1.19 1.05 1.43
1,2,3,4,6,7,8-HoCDD 458/460 0.903I- 0.865 4.439"" 1.02 0.88 1.20
OCDD 4421444 0.926 0.917 0.977 0.86 0.76 1.02


LABELED COMPOUNDS ~"Jc> ±30%
13C-2,3,7,8-TCDF 316/318 1.466 1.392 5.340 0.78 0.65 0.89
13C-1,2,3,7,8-PeCDF 3521354 1.106 1.183 -6.492 1.64 1.32 1.78
13e-1,2,3,6,7,8-HxCDF 384/386 1.098 1.142 -3.817 0.5 0.43 0.59
13C-1,2,3,4,6,7,8-HDCDF 418/420 0.783 0.775 1.079 0.43 0.37 0.51
13e-2,3,7,8-TCDD 3321334 1.018 1.043 -2.410 0.8 0.65 0.89
13e-1 ,2,3,7,8-PeCDD 3681370 0.753 0.828 -9.078 1.58 1.32 1.78


13C-1 ,2,3,6,7,8-HxCDD 4021404 0.96a I--" 0.985 -2.287- ..... 1.28 1.05 1.43
13C-1 ,2,3,4,6,7,8-HpCDD 436/438 0.922 0.941 -2.062 1.08 0.88 1.20
13C-OCDD 470/472 0.776 0.851 -8.853 0.88 0.76 1.02
37C12-2,3,7,8-TCDD 328/NA 2.150 2.071 3.808 NA NA NA NA
13C-2,3,4,7,8-PeCDF 3521354 0.986 0.945 4.319 1.51 1.32 1.78
13C-1,2,3,4,7,8-HxCDF 384/386 0.933 0.948 ·1.552 0.52 0.43 0.59
13e-1,2,3,4,7,8-HxCDD 4021404 0.847 0.908 -6.758 1.15 1.05 1.43


13e-1,2,3,4,7,8,9-HpCDF 4181420 0.725 0.689 5.273 0.41 0.37 0.51
13C12-1 ,2,3,7,8,9-HxCDF 384/386 0.886 0.896 -1.075 0.51 0.43 0.59


Recovery Standards


13C12·1234-TCDD 3321334 NA NA NA NA 0.81 0.65 0.89


13e-123789-HxCDD 4021404 NA NA NA NA 1.26 1.05 1.43


The laboratory must flag any analyte which does not meet criteria for Percent Difference (%0) or


ion abundance ratio by placing an asterisk in the appropriate flag column.
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USEPA-8290A


7DFA - Form VII_HR CDD-2
CDD/CDF CONTINUING CALIBRATION SUMMARY


HIGH RESOLUTION


Lab Name: DATNANALYSIS TECHNOLOGIES Contract: Loureiro Engineering


Lab Code: OH01241 Cas.e No.: Centredale TO No.: ..;.N;:..A:....- SDG No.: NA


GC Column:


Lab File ID:


JWS-DB-5


0208008AS:2


ID: 0.25


Date Analyzed: 2/26/2008


(mm) Instrument ID:


Time Analyzed:


:Autospec


21:07


Initial Calib. Times: 1:17 4:37 Initial Calib. Dates: _2/_2_6-'-/2-'-0_08 _ 2/26/2008


TARGET ANALYTES RRT RT


2,3,7,8-TCDF 1.001 27.85
l,2,3,7,8-PeCDF 1.000 32.17
2,3,4,7,8-PeCDF 1.026 33.02
l,2,3,4,7,B-HxCDF 0.996 37.07
l,2,3,6,7,8-HxCDF 1.001 37.25


2,3,4,6,7,8-HxCDF 1.022 38.03
1,2,3,7,8,9-HxCDF 1.049 39.05
l,2,3,4,6,7,8-HpCDF 1.000 40.93
l,2,3,4,7,8,9-HpCDF 1.034 42.30


OCDF 1.003 44.77


2,3,7,8-TCDD 1.000 28.63
l,2,3,7,8-PeCDD 1.000 33.45
1,2,3,4,7,8-HxCDD 0.997 38.23
1,2,3,6,7,8-HxCDD 1.000 38.33
l,2,3,7,B,9-HxCDD 1.011 38.77
l,2,3,4,6,7,8-HpCDD 1.000 41.92
OCDD 1.000 44.65


LABELED COMPOUNDS


13C·2,3,7,8-TCDF 0.979 27.83


13C-l,2,3,7,B-PeCDF 1.132 32.17


13C-1,2,3,6,7,8-HxCDF 0.960 37.22


13C-l,2,3,4,6,7,8-HpCDF 1.056 40.92


13C-2,3,7,8-TCDD 1.007 28.62


13G-l,2,3,7,B-PeCDD 1.177 33.43
13G-1 ,2,3,6,7,8-HxCDD 0.989 38.33
13C-1,2,3,4,6,7,8-HpCDD 1.081 41.90
13C-OCDD 1.152 44.63
37C12-2,3,7,8-TCDD 1.001 28.63


13G-2,3,4,7,8-PeCDF 1.026 33.00


13c-1,2,3,4,7,8-HxCDF 0.996 37.07


13C-1,2,3,4,7,8-HxCDD 0.997 38.20


13G-1 ,2,3,4,7,8,9-HDCDF 1.009 42.28


13C12-1,2,3,7,8,9-HxCDF 1.007 39.03


Recovery Standard


13G-1,2,3,4-TCDD NA 28.42


13c-1,2,3,7,8,9-HxCDD NA 38.75
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Run #6 Filename 0208008A S: 2 I: 1 Acquired: 26-FEB-08 21:CJ7:29-11rocessed: 29-FEB-08 10:13:52Run: A829001 Analyte: A829001 Cal: A829001 Results: 0208008a Quan : V3.6 19-0CT-2005 15:45:13Sample text: CCAL. A829001C01 Analyst: ANALYST:CSM OPUS : V3.6X 31-JUL-1998 11:15:12Comments: CCAL. -A829001C01 Instrument Autospec
Typ Name Resp RA RT Conc Dev'n Mod?


Unk 2,3,7,8-TCDF 5.663e+05 0.74 y 27:51 5.474 9.476 nUnk 1,2,3,7,8-PeCDF 1.932e+06 1. 52 Y 32:10 25.988 3.951 nUnk 2,3,4,7,8-PeCDF 1.942e+06 1. 47 Y 33:01 25.638 2.550 nUnk l,2,3,4,7,8-HxCDF 1. 445e+06-1. 23 y 37:04 23.881 -4.477...... nUnk l,2,3,6,7,8-HxCDF 1.738e+06 1. 21 Y 37:15 26.258 5.030 nUnk 2,3,4,6,7,8-HxCDF 1.415e+06 1. 21 Y 38:02 24.888 - 0.447 nUnk 1,2,3,7,8,9-HxCDF 1.241e+06 1. 22 Y 39:03 24.316 -2.737 nUnk 1,2,3,4,6,7,8-HpCDF 1.433e+06 1. 06 Y 40:56 25.467 1.868 nUnk l,2,3,4,7,8,9-HpCDF 1.104e+06 1. 09 Y 42:18 23.973 -4.107 nUnk OCDF 2.144e+06 0.91 y 44:46 52.165 4.330 n


Unk 2,3,7,8-TCDD 4.775e+05 0.83 y 28:38 5.253 5.059 nUnk l,2.3,7,8-PeCDD 1.587e+06 1. 66 Y 33:27 25.566 2.264 nUnk l,2,3,4,7,8-HxCDD 1.16ge+06 1.17 y 38:14 22.260 -10.960 nUnk 1,2,3,6,7,8-HxCDD 1.436e+06 1. 21 Y 38:20 26.894 7.577 nUnk 1,2,3,7,8,9-HxCDD 1.380e+06 1.19 y 38:46 24.904 -0.385 nUnk 1,2,3,4,6,7,8-HpCDD 1 . 1 76e +06- 1. 02 Y 41:55 26.103 4.410"" n
lod Unk OCDD 2.02ge+06 0.86 y 44:39 50.496 0.992 n=I1Q IS/RT 13C-2,3,7,8-TCDF 1.215e+07 0.78 y 27:50 105.338 5.338 n~


(,H IS 13C-1,2,3,7,8-PeCDF 9.166e+06 1. 64 Y 32:10 93.522 -6.478 n
~ IS 13C-1,2,3,6,7,8-HxCDF 6.206e+06 .... 0.50 y 37: 13 96 . 175 -3.825 n00 IS 13C-1,2,3,4,6,7,8-HpCDF 4.426e+06 0.43 y 40:55 101. 050 1. 050 n0 IS 13C-2,3,7,8-TCDD 8.434e+06 0.80 y 28:37 97.598 -2.402 n....,


IS 13C-1,2,3,7,8-PeCDD 6.238e+06 1. 58 Y 33:26 90.969 -9.031 n~
~ IS 13C-1,2,3,6,7,8-HxCDD 5.438e+06 .... 1.28 y 38:20 97.681 -2.319- n(,H IS 13C-1,2,3,4,6,7,8-HpCDD 5.207e+06,1.08 y 41:54 97.923 -2.077 nIS 13C-OCDD 8.765e+06 0.88 y 44:38 182.296 -8.852 n


Surr 37C12-2,3,7,8-TCDD 9.066e+05 1. 00 Y 28:38 5.191 3.822 nSurr 13C-2,3,4,7,8-PeCDF 2.25ge+06 1. 51 Y 33:00 26.072 4.290 nSurr 13C-1,2,3,4,7,8-HxCDF 1. 448e+06 0.52 y 37:04 24.623 -1.510 nSurr 13C-1,2,3,4,7,8-HxCDD 1.151e+06 1.15 y 38:12 23.304 -6.785 nSurr 13C-1,2,3,4,7,8,9-HpCDF 9.442e+05 0.41 y 42:17 26.305 5.219 n
ALT 13C12-1,2,3,7,8,9-HxCDF 1.252e+06 0.51 y 39:02 24.747 -1.012 n


RS 13C-1,2,3,4-TCDD 8.286e+06 0.81 y 28:25 47.791 nRS/RT 13C-1,2,3,7,8,9-HxCDD 5. 650e+06 ......1. 26 Y 38:45 43.943 n


OPE HxCDPE nOPE HpCDPE nOPE OCDPE nDPE NCDPE nOPE DCDPE n


LM LOCK MASS F1 * NotFnd * * nLM LOCK-MASS-F2 nLM LOCK-MASS-F3 nLM LOCK-MASS- F4 nLM LOCK-MASS-
F5 n
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Peak Locate Examination:26-FEB-2008:20:16 File:0208008A


Experiment:8290 Function:2 Reference:PFK
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Peak Locate Examination:26-FEB-2008:20:16 File:0208008A


Experiment:8290 Function:3 Reference:PFK
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Experiment:8290 Function:S Reference:PFK
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Run #7 Filename 0208008A S: 9 I: 1 AeqUired:~B-08 ~2:57~roeessed: 29-FEB-08 10:16:46
Run: A829001~yte: A829001 Cal: A829001 Result. 8B8GB an : V3.6 19-0CT-2005 15:45:13
Sample text: CCAL. 829001C02 (Analyst: ANALYST:CSM OPUS : V3.6X 31-JUL-1998 11:15:12


Comments: ._A829001C0A;.ro/'t{1/0 Instrument Autospee
Typ Name ~~ Resp RA RT Cone Dev'n Mod?


~~
Unk 2,3,7,8-TCDF ,.01 2.954e+05- 0.69 y 27:50 5.932 18.649 ..... n
Unk 1,2,3,7,8-PeCDF 1.08ge+06 1. 57 Y 32:09 26.865 7.459 n
Unk 2,3,4,7,8-PeCDF 1.098e+06 1. 52 Y 33:00 26.573 6.290 n
Unk 1,2,3,4,7,8-HxCDF 9.030e+05 1. 25 Y 37:04 27.798 11.194 n
Unk 1,2,3,6,7,8-HxCDF 9.18ge+05 1. 24 Y 37:13 25.874 3.495 n
Unk 2,3,4,6,7,8-HxCDF 8.648e+05 1.18 y 38:02 28.340 13.361 n
Unk l,2,3,7,8,9-HxCDF 8.128e+05 1. 23 Y 39:02 29.672 18.689 n
Unk l,2,3,4,6,7,8-HpCDF 8.744e+05 1. 05 Y 40:56 26.119 4.476 n
Unk 1,2,3,4,7,8,9-HpCDF 7.383e+05 1. 05 Y 42:18 26.936 7.745 n
Unk OCDF 1.423e+06 0.89 y 44:45 54.913 9.827 n


Unk 2,3,7,8-TCDD I·")2. \ 3. 444e+05- 0.83 Y 28:36 7.988 '\~ n
Unk l,2,3,7,8-PeCDD I.ot' 8. 854e+05- 1.57 Y 33:26 27.213 . SI- n
Unk 1,2,3,4,7,8-HxCDD 7.488e+05 1. 21 Y 38:12 27.783 11.132 n
Unk 1,2,3,6,7,8-HxCDD 7.040e+05 1. 25 Y 38:20 25.684 2.735 n
Unk 1,2,3,7,8,9-HxCDD 7.80ge+05 1. 22 Y 38:45 27.448 9.791 n
Unk 1,2,3,4,6,7,8-HpCDD 7.186e+05 1.11 y 41:54 25.706 2.825 n


"tj Unk OCDD 1.322e+06 0.89 y 44: 37 52.197 4.393 n
~ .!)OC1Cl ISjRT 13C-2,3,7,8-TCDF 5. 84ge+06..... 0.78 Y 27:48 109.257 9.257 nttl
t.H IS 13C-1,2,3,7,8-PeCDF 4.998e+06 1. 60 Y 32:09 109.895 9.895 n
Q'I IS 13C-1,2,3,6,7,8-HxCDF 3.331e+06 0.52 y 37:12 96 .180 -3.820 n\C IS 13C-l,2,3,4,6,7,8-HpCDF 2.633e+06 0.42 y 40:55 112.024 12.024 n0 IS 13C-2,3,7,8-TCDD 4.001e+06 .... 0.82 y 28:36 99.782 -0.218 n.....
". IS 13C-1,2,3,7,8-PeCDD 3.26ge+06_1.52 y 33:25 102.746 2.746 n
". IS 13C-1,2,3,6,7,8-HxCDD 2.792e+06 1. 29 Y 38:19 93.453 -6.547 nt.H IS 13C-1,2,3,4,6,7,8-HpCDD 3.230e+06- 1.10 y 41:53 113.207 13.207- nIS 13C-OCDD 5.527e+06 0.87 y 44:37 214.182 7.091 n,


Surr 37C12-2,3,7,8-TCDD 4.333e+05 1. 00 Y 28:36 5.230 4.606 nSurr 13C-2,3,4,7,8-PeCDF 1.241e+06 1. 61 Y 32:59 26.282 5.127 nSurr 13C-1,2,3,4,7,8-HxCDF 8.807e+05 0.54 y 37:03 27.903 11.612 nSurr 13C-1,2,3,4,7,8-HxCDD 6.820e+05 1. 35 Y 38:11 26.901 7.603 nSurr 13C-1,2,3,4,7,8,9-HpCDF 6.37ge+05 0.45 y 42:17 28.643 14.572 n


ALT 13C12-1,2,3,7,8,9-HxCDF 7.812e+05 0.53 y 39:01 28.768 15.072 n


RS 13C-1,2,3,4-TCDD 3.845e+06 0.83 y 28:24 22.175 nRSjRT 13C-1,2,3,7,8,9-HxCDD 3.032e+06 ..... 1.30 y 38:44 23.583 n


DPE HxCDPE nDPE HpCDPE nDPE OCDPE n
DPE NCDPE nDPE DCDPE n


LM LOCK MASS F1 * NotFnd * * nLM LOCK-MASS- F2- n
LM LOCK-MASS F3 nLM LOCK-MASS- F4 nLM LOCK-MASS- F5 n







DATA/ANALYSIS TECHNOLOGIES
ANALYSIS CORREcrIVE ACfION FORM


Project Number:


Client:


Samples Affected:


Loul'errd ~j
hi blfl.:i C(


Analysis Date:


Method:


Please check the faild QC parameter.


Initial Calibration
Continuing Calibration
End Calibration
Tune Failure
Verifications
Instrument Contamination
Run Time Failure
Internal Standard Recovery
Retention Time Discrepance


Method Blank Contamination
Surrogate Recoveries
Laboratory Spike Recoveries
Matrix Spike Recoveries
Duplicate Analysis RPDs
Holding Time
Other


Release Data?


Basis:


Yes No


Signature
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USEPA


SDFA-Form V-HR-CDD-1
CDD/CDF WINDOW DEFINING MIX (WDM) SUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureiro Engineering


Lab Code: OH01241 Case No.: Centredale manor TO No.: ..;.N.:.;.A-'-- _ SDG No.:


Lab File ID:


NA


A829001 S:1


GCColumn:


Instrument ID:


JWS-DB-5


:Autospec


ID: 0.25 (mm)


Date Analyzed:


Time Analyzed:


02127/2008


10:02


CDD/CDF
RTFIRST RTLAST
ELUTING ELUTING


TCDD 25.92 29.68


TCDF 24.48 29.70


PeCDD 31.35 34.03


PeCDF 29.95 34.22


HxCDD 36.28 38.70


HXCDF 35.48 39.13


HpCDD 41.20 41.90


HpCDF 40.92 42.28
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USEPA


SDFB-Form V-HR-CDD-2


CDD/CDF WINDOW DEFINING MIX (WDM) SUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureiro Engineering


Lab Code: OH01241 Case No.: Cenlredale manor TO No.: SDG No.: NA


Lab File 10: A829001 S:1


GCColumn: JWS-DB-5 10: 0.25 (mm)


Instrument 10: :AuIOSpeC


Date Analyzed:


Time Analyzed:


02127/2008


10:02


91238-TCDD /2378-TCDD:-----------


Percent Valley determination for DB-5 (or equivalent) column-


For the column performance solution beginning the 12-hour period:


I


QUALITY CONTROL (QC) LIMITS:


Percent Valley between the TCDD isomers must be less than or equal to 25"10.


Percent Valley Determination for DB-225 (or equivalent) column 
For the column Performance Solution beginning the 12-hour period:


2347-TCDF /2378-TCDF: NA
---~'------


QC LIMITS:


Percent Valley between the TCDD / TCDF isomers must be less than or equal to 25%.


flm5diox040505
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USEPA-829OA


7DFA - Form VI'-HR CDD-1
CDD/CDF CONTINUING CALIBRATION SUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureiro Engineering


Lab Code: OH01241 Case No.: Centredale TO No.: ..;,.N"-A:.-.- SDG No.: NA


GCColumn: JWS-DB-5 10: 0.25 (mm) Instrument 10: :Autospec


Lab File 10: A829001 S:4


Initial Calib. Times: 1:17 4:37


Date Analyzed: 2127/2008 Time Analyzed:...:.1=2:;.::3=2_..- _


Initial Calib. Dates: 2126/2008 to 2126/2008


SELECTED RRt MEAN h~ ±20% ION ION ION RATIO


IONS RRF
RRt "


%0 %0 RATIO RATIO ac LIMITS
TARGET ANALYTES RRF FLAG FLAG LOW HIGH


2,3,7,8-TCDF 320/322 0.941 0.851 10.534 0.75 0.65 0.89
1,2,3,7,8-PeCDF 3041306 0.884 0.811 8.971 1.55 1.32 1.78
2,3,4,7,8-PeCDF 340/342 0.888 0.826 7.484 1.52 1.32 1.78
1,2,3,4,7,8-HxCDF 356/358 1.048 0.975 7.520 1.19 1.05 1.43
1,2,3,6,7,8-HxCDF 340/342 1.149 1.066 7.808 1.18 1.05 1.43
2,3,4,6,7,8-HxCDF 374/376 0.985 0.916 7.561 1.18 1.05 1.43
1,2,3,7,8,9-HxCDF 374/376 0.881 0.822 7.221 1.21 1.05 1.43
1,2,3,4,6,7,8-HpCDF 390/392 1.31 () 1.271 3.066I..- 1.03 0.88 1.20
1,2,3,4,7,8,9-HpCDF 390/392 1.059 1.041 1.684 1.03 0.88 1.20
OCDF 390/392 1.011 0.938 7.763 0.9 0.76 1.02
2,3,7,8-TCDD 374/376 1.211 1.078 12.356 0.8 0.65 0.89
1,2,3,7,8-PeCDD 374/376 1.058~ 0.995 6.300~ 1.58 1.32 1.78
1,2,3,4,7,8-HxCDD 408/410 1.003 0.965 3.893 1.26 1.05 1.43
"1,2,3,6,7,S-HxCDD 424/426 1.040 0.982 5.922 i.26 1.05 1.43
1,2,3,7,8,9-HxCDD 408/410 1.084 1.019 6.406 1.28 1.05 1.43
1,2,3,4,6,7,8-HpCDD 458/460 0.893 0.865 3.233 1.01 0.88 1.20
OCDD 4421444 0.947 0.917 3.222 0.86 0.76 1.02


LABELED COMPOUNDS ~3o ±30%
13C-2,3,7,8-TCDF 316/318 1.564 1.392 12.360 0.8 0.65 0.89
13e-1,2,3,7,8-PeCDF 3521354 1.314 1.183 11.086 1.58 1.32 1.78


13C-1,2,3,6,7,8-HxCDF 384/386 1.217 1.142 6.549 0.51 0.43 0.59
13C-1 ,2,3,4,6,7,8-HpCDF 418/420 0.919 0.775 18.635 0.43 0.37 0.51


13C-2,3,7,8-TCDD 3321334 0.995 1.043 -4.586 0.79 0.65 0.89
13e-1,2,3,7,8-PeCDD 368/370 0.838 0.828 1.220 1.61 1.32 1.78


13C-1,2,3,6,7,8-HxCDD 4021404 0.970 0.985 -1.545 1.33 1.05 1.43
13C·1 ,2,3,4,6,7,8-HoCDD 436/438 1.030 0.941 9.430 1.08 0.88 1.20
13C-OCDD 470/472 0.922 0.851 8.379 I--" 0.87 0.76 1.02


37C12-2,3,7,8-TCDD 328/NA 2.171 2.071 4.824 NA NA NA NA


13C-2,3,4,7,8-PeCDF 3521354 0.932 0.945 -1.410 1.59 1.32 1.78


13C·1,2,3,4,7,8-HxCDF 384/386 0.923 0.948 -2.606 0.51 0.43 0.59


13e-1 ,2,3,4,7,8-HxCDD 4021404 0.892 0.908 -1.785 1.35 1.05 1.43


13e-1,2,3,4,7,8,9-HpCDF 418/420 0.756 0.689 9.783 0.42 0.37 0.51


13C12·1 ,2,3,7,8,9-HxCDF 384/386 1.002 0.896 11.789 0.53 0.43 0.59


Recovery Standards


13C12·1234-TCDD 332/334 NA NA NA NA 0.8 0.65 0.89


13C·123789-HxCDD 4021404 NA NA NA NA 1.34 1.05 1.43


The laboratory must flag anyanalyte which does not meet criteria for Percent Difference (%0) or


ion abundance ratio by placing an asterisk in the appropriate flag column.


1nn7diox8290Rev1
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USEPA-S290A


7DFA· Form VILHR CDD-2
CDD/CDF CONTINUING CALIBRATION SUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureiro Engineering


Lab Code: OH01241 Case No.: Centredale TO NO.:..;,.N,;;...A.:.- SDG No.: NA


GC Column:


Lab File 10:


JWS-DB-5


A829001S:4


10: 0.25


Date Analyzed: 2127/2008


(mm) Instrument 10:


Time Analyzed:


:Autospec


12:32


Initial Calib. Times: 1:17 4:37 Initial Calib. Dates: -=21:...:2:...:6:...:/2:..:.0.;:..08=-- _ 2126/2008


TARGET ANALYTES RRT RT


2,3,7,S-TCDF 1.001 27.80


1,2,3,7,8-PeCDF 1.001 32.13


2,3,4,7,S-PeCDF 1.027 32.98


1,2,3,4,7,8-HxCDF 0.996 37.05


1,2,3,6,7,S-HxCDF 1.000 37.22


2,3,4,6,7,S-HxCDF 1.022 38.00


1,2,3,7,S,9-HxCDF 1.049 39.03


1,2,3,4,6,7,S-HpCDF 1.000 40.92


1,2,3,4,7,S,9-HpCDF 1.034 42.28


OCDF 1.003 44.75


2,3,7,8-TCDD 1.000 28.60


1,2,3,7,8-PeCDD 1.000 33.42
1,2,3,4,7,8-HxCDD 0.998 38.20
1,2,3,6,7,8-HxCDD 1.000 38.30
1,2,3,7,8,9-HxCDD 1.011 38.72


1,2,3,4,6,7,8-HpCDD 1.000 41.90


OCDD 1.000 44.62


LABELED COMPOUNDS


13C-2,3,7,8-TCDF 0.979 27.78


13e-1 ,2,3,7,8-PeCDF 1.132 32.12


13C-1 ,2,3,6,7,8-HxCDF 0.961 37.20


13C-1 ,2,3,4,6,7,8-HpCDF 1.057 40.90


13C-2,3,7,8-TCDD 1.007 28.58


13C-1 ,2,3,7,8-PeCDD un 33.40


13C-1,2,3,6,7,8-HxCDD 0.989 38.28


13e-1 ,2,3,4,6,7,8-HpCDD 1.082 41.88


13C-OCDD 1.152 44.60


37C12-2,3,7,8-TCDD 1.001 28.60


13C-2,3,4,7,8-PeCDF 1.026 32.97


13e-1,2,3,4,7,8-HxCDF 0.995 37.02


13e-1,2,3,4,7,8-HxCDD 0.997 38.18


13e-1,2,3,4,7,8,9-HDCDF 1.009 42.27


13C12-1,2,3,7,8,9-HxCDF 1.008 39.02


Recovery Standard


13C-1,2,3,4-TCDD NA 28.38


13e-1,2,3,7,8,9-HxCDD NA 38.70
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Run #8 Filename A829001 S: 4 I: 1 Acquired: 27-FEB-08 12:32:17~ocessed: 29-FEB-08 10:20:55Run: A829001 Analyte: A829001 Cal: A829001 Results: 0208008a Quan : V3.6 19 -OCT- 2005 15:45:13Sample text: CCAL. A829001C03 Analyst: ANALYST:CSM OPUS : V3.6X 31-JUL-1998 11:15:12
Comments: CCAL. -A829001C03 Instrument Autospec


Typ Name Resp RA RT Conc Dev'n Mod?


Unk 2,3,7,8-TCDF 1.981e+06 0.75 y 27:48 5.525 10.507 nUnk l,2,3,7,8-PeCDF 7.81ge+06 1. 55 Y 32:08 27.239 8.955 nUnk 2,3,4,7,8-PeCDF 7.855e+06 1. 52 Y 32:59 26.854 7.417 nUnk 1,2,3,4,7,8-HxCDF 6.64ge+06 1.19 y 37:03 26.877 7.509 nUnk 1,2,3,6,7,8-HxCDF 7.28ge+06 1.18 y 37:13 26.948 7.793 nUnk 2,3,4,6,7,8-HxCDF 6.24ge+06 1.18 y 38:00 26.889 7.556 nUnk 1,2,3,7,8,9-HxCDF 5.590e+06 1. 21 Y 39:02 26.791 7.165 nUnk 1,2,3,4,6,7,8-HpCDF 6. 278e+06- 1.03 Y 40:55 25.754 3.017- nUnk 1,2,3,4,7,8,9-HpCDF 5.073e+06 1. 03 Y 42:17 25.419 1.675 nUnk OCDF 9.71ge+06 0.90 y 44:45 53.900 7.801 n


Unk 2,3,7,8-TCDD 1.623e+06 0.80 y 28:36 5.620 12.399 nUnk 1,2,3,7,8-PeCDD 5.968e+06- 1.58 y 33:25 26.565 6.261- nUnk 1,2,3,4,7,8-HxCDD 5.068e+06 1. 26 Y 38:12 25.966 3.864 nUnk 1,2,3,6,7,8-HxCDD 5.258e+06 1. 26 Y 38:18 26.489 5.955 nUnk 1,2,3,7,8,9-HxCDD 5.481e+06 1. 28 Y 38:43 26.603 6.412 nUnk 1,2,3,4,6,7,8-HpCDD 4.793e+06 1. 01 Y 41:54 25.793 3.173 n
"'d Unk OCDD 9.101e+06 0.86 y 44:37 51.634 3.268 n
l:>o)
~ ISjRT 13C-2,3,7,8-TCDF 4.212e+07 0.80 y 27:47 112.348 12.348 n~ IS 13C-1,2,3,7,8-PeCDF 3.53ge+07 1. 58 Y 32:07 111.116 11.116 ntH
\0 IS 13C-1,2,3,6,7,8-HxCDF 2.537e+07 0.51 y 37:12 106.525 6.525 n= IS 13C-1,2,3,4,6,7,8-HpCDF 1.917e+07- 0.43 y 40:54 118.624 18.624 nQ IS 13C-2,3,7,8-TCDD 2.680e+07 0.79 y 28:35 95.422 -4.578 n'"'" IS 13C-1,2,3,7,8-PeCDD 2. 257e+07- 1.61 Y 33:24 101.300 1.300 n.c;...
.c;... IS 13C-1,2,3,6,7,8-HxCDD 2.022e+07 1. 33 Y 38:17 98.416 -1.583 ntH IS 13C-1,2,3,4,6,7,8-HpCDD 2.147e+07 1. 08 Y 41:53 109.435 9.435 nIS 13C-OCDD 3. 846e+07- 0.87 Y 44:36 216.722 8.361- n


Surr 37C12-2,3,7,8-TCDD 2.90ge+06 1. 00 Y 28:36 5.243 4.856 nSurr 13C-2,3,4,7,8-PeCDF 8.243e+06 1. 59 Y 32:58 24.647 -1.410 nSurr 13C-1,2,3,4,7,8-HxCDF 5.856e+06 0.51 y 37:01 24.359 -2.565 nSurr 13C-1,2,3,4,7,8-HxCDD 4.508e+06 1. 35 Y 38:11 24.553 -1.787 nSurr 13C-1,2,3,4,7,8,9-HpCDF 4.060e+06 0.42 y 42:16 27.423 9.692 n


ALT 13C12-1,2,3,7,8,9-HxCDF 5.221e+06 0.53 y 39:01 27.960 11.838 n


RS 13C-1,2,3,4-TCDD 2.693e+07 0.80 y 28:23 155.300 nRSjRT 13C-1,2,3,7,8,9-HxCDD 2. 085e+07 ..... 1. 34 Y 38:42 162.170 n


DPE HxCDPE nDPE HpCDPE nDPE OCDPE nDPE NCDPE nDPE DCDPE n


LM LOCK MASS F1 * NotFnd * * nLM LOCK-MASS- F2 nLM LOCK-MASS- F3 nLM LOCK-MASS- F4 nLM LOCK-MASS- F5- n
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Peak Locate Examination:27-FEB-2008:08:25 File:0208008AE


Experiment:8290 Function:1 Reference:PFK
,--------------
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Peak Locate Examination:27-FEB-2008:08:2S File:0208008AE


Experiment:8290 Function:2 Reference:PFK
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Peak Locate Examination:27-FEB-2008:08:26 File:0208008AE


Experiment:8290 Function:3 Reference:PFK
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Peak Locate Examination:27-FEB-2008:08:26 File:0208008AE


Experiment:8290 Function:4 Reference:PFK
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Peak Locate Examination:27-FEB-2008:08:26 File:0208008AE


Experiment:8290 Function:S Reference:PFK
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USEPA


5DFC-Form V-HR CDD-3


CDD/CDF ANALYTICAL SEQUENCE SUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureiro Engineering


Lab Code: --'O....;.H-'-'0_1.::.24_1 _ Case No.: Cenlredale manor TO No.:..:.N::..A.:....- S.DG No.: NA


GC Column: .;::.J..:.W:...:S=---D=.8=.--=5 _ ID: 0.25 (mm) Instrument ID: AUloSpec


Initial Calib. Date(s): _212=61=20:.;0:.;:8'-- -=21:..:2:::6:..:/2:::00.;::.8=--__


Initial Calib. Times: __---'1..:.:1c.:.7 4..:.::.;::.37.:....-__


THE ANALYTICAL SEQUENCE OF STANDARDS, SAMPLES, BLANKS, AND LABORATORY CONTROL


SAMPLES (LCSs) IS AS FOLLOWS:


LAB SAMPLE ID EPA SAMPLE NO. LAB FILEID DATE ANALYZED TIM E ANALYZED


CS1_A829001 CAL. A829001 02080058 S:8 2126/2008 1:24


CS2_A829001 CAL. A829001 02080058 S:9 212612008 2:14


CS3 A829001 CAL. A829001 0208005B S:10 2126/2008 3:04


CS4 A829001 CAL. A829001 02080058 S:11 212612008 3:54


CS5_A829001 CAL A829001 02080058 S:12 2126/2008 4:44


CCAL._A829001 C01 CCAL. A829001 C01 0208008A S:2 2126/2008 21:07


CCAL._A829001 CO2 CCAL. A829001 C03 0208008A S:9 2127/2008 2:57


CCAL._A829001 C03 CCAL. A829001 C03 A829001 S:4 2127/2008 12:32


INS. 8LANK Ins. 81ank 0208008A S:3 212612008 21:57


0208008-MB Method 81ank 0208008A S:4 2126/2008 22:47


0208008-1 1314216 0208008A S:5 2126/2008 23:37


0208008-1 MS 1314216 MS 0208008A S:6 2127/2008 0:27


0208008-1 MSD 1314216 MSD 0208008A S:7 2127/2008 1:17


0208008-LS LAB SPIKE 0208008A S:8 2127/2008 2:07


'?


Page 105 of 443
frm5cdi0x040505







US EPA - Method 8290A


10FA - Form I-HR COO-1
COOfCOF SAMPLE OATA SUMMARY


HIGH RESOLUTION


lab Name: DATAlANALYSIS TECHNOLOGIES Contract: loureio Engineering


lS.
m


". N~ """'_MS -
lab Code: ...:O:.:.H.:..:0:..:1.=24.:.''--- --=Case No.: Centredale Manor TO No.: NA SOG No.: NA


Matrix:


Sample wtfvol:


Water Sample Prep:


Soil


__.:..:1.:..:1..::..9 9 fl ...9'-- _


___(SEPFfSPE)


lab Sample 10:


aCCode:
lab File 10:


Date Received:


0208008-1 MS


MS
0208008AS:6


6-2-00


Concentrated Extract Volume:


Injection Volume:


~(ul)


-'--__lull % SOlidsllipids 8.:..;2:.:..3;:."!<.::..o


Date Extracted:


Date Analyzed:


12-2-00


212712008 0:27-


GCColumn: JWS-DB-5 10: 025 (mm) Dilution Factor:


CONCENTRATION UNITS: (pgfl, ngfKg, pg) ngfK9


TARGET PEAK ION
ANAlYTE RT RATIO It CONCENTRATION a EMPCIEDl


2,3,7,8-TCOF 27:50 0.78 426.69'" 0.43
1,2,3,7,8-PeCOF 32:10 1.52 '038.60 0.54
2,3,4,7,8-PeCDF 33:00 1.52 1077.38 0.53
1,2,3,4,7,8-HxCDF 37:06 1.19 1100.71 0.92
1,2,3,6,7,8-HxCOF 37:15 1.20 1012.89 0.84
2,3,4,6,7,8-HxCDF 38:05 1.19 1148.87 0.98
1,2,3,7,8,9-HxCOF 39:03 1.20 1181.22 1.09
1,2,3,4,6,7,8-HpCDF 40:57 1.03 1000.36 053
1,2,3,4,7,8,S-HpCCF 42:17 1.02 10':l':l.B9 0.65
OCOF 44:47 0.88 2065.54 0.41


2,3,7,8-TCDD 28:37 0.80 24543.02 - 0.31
1,2,3,7,8-PeCDD 33:26 1.62 1018.20 1.06
1,2,3,4,7,8-HxCDD 38:16 1.24 926.07 0.77
1,2,3,6,7,8-HxCOD 38:22 1.21 1011.84 0.76
1,2,3,7,8,9-HxCOO 38:46 1.19 1144.60 0.73
1,2,3,4,6,7,8-HoCDO 41:54 1.03 1002.10 0.84
OCDD 44:39 0.86 2301.34 1.40
NOTE: Concentrations, Estimated Maximum POSSible ConcentratIons (EMPCs), and Estimated Detection levels (EOls)
for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis with % Lipids).


LABElEO PEAK ION ION RATIO LIMITS RECOVERY LIMITS
COMPOUNOS Type RT RATIO It LOW HIGH %REC It LOW HIGH


13G-2,3,7,8-TCDF IS 27:49 0.79 0.65 0.89 94 40 135


13G-1,2,3,7,8-PeCDF IS 32:09 1.62 1.32 1.78 85 40 135


13G-1,2,3,6,7,8-HxCOF IS 37:14 0.51 0.43 0.59 59 40 135


13C-1 ,2,3,4,6,7,8-HpCDF IS 40:57 0.40 0.37 0.51 71 40 135


13G-2,3,7,8-TCOD IS 28:36 0.82 0.65 0.89 92'" 40 135


13G-1,2,3,7,8-PeCOO IS 33:25 1.54 1.32 1.78 87 40 135


13G-1 ,2,3,6,7,8-HxCDO IS 38:22 1.33 1.05 1.43 66 40 135


13G-1,2,3,4,6,7,8-HoCDO IS 41:54 1.13 0.88 1.2 72 40 135


13C-oCDD IS 44:38 0.88 0.76 1.02 63 40 135


37C12-2,3,7,8-TCDO Surr 28:37 1.00 1 1 133- 40 135


13G-2,3,4,7,8-PeCOF Surr 32:59 1.62 1.32 1.78 104 40 135


13G-1,2,3,4,7,8-HxCDF Surr 37:04 0.50 0.43 0.59 103 40 135


13G-1,2,34,7,8-HxCDO Surr 38:15 1.25 1.05 1.43 96 40 135


13G-1,2,3,4,7,8,9-HpCOF Surr 42:17 0.40 0.37 0.51 100 40 135


13C12-1,2,3,7,8,9-HxCDF Alt 39:02 0.55 0.43 0.59 81 40 135


13G-1,2,3,4-TCDD RS 28:25 0.81 0.65 0.89 NA NA NA


13G-1,2 3,7,8,9-HxCDD RS 38:45 1.25 1.05 1.43 NA NA NA


, Column to be used to flag values outside ac limits.
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US EPA - Method 8290A


1DFB - Form I-HR CDD-2


CDD/CDFTOXICITY EQUIVALENCE SUMMARY
HIGH RESOLUTION


Lab Name: DATNANALYSIS TECHNOLOGIES Contract: Loureio Engineering


lS.
m


•• N~ 131421._"S


Lab Code: ..::O::.H.:..:0:...:1.::2..:.41-=---- --"Case No.: Centredale Manor TO No.: NA SDGNo.: NA


Matrix:


Sample wUvol:


Water Sample Prep:


Soil


_---:1~1.:.::.8::::..5 gIL ....9'--- _


___(SEPF/SPE)


Lab Sample 10:


Lab File iD:


Date Received:


0208008-1 MS


0208008AS:6


6-2-08


Concentrated Extract Volume: __2_0 (ul) Date Extracted: 12-2-Q8


Injection Volume:


GCColumn:


..:...-__(ul)


JWS-DB-5


% Solids:


% Lipids


10: 0.25


82.3%


(mm)


Date Analyzed:


Dilution Factor:


27-o2-Q8


CONCENTRATION UNITS: (pg/L or nglKg) nglKg


TARGET ANALYTE CONCENTRATION TEF* WHO 2005
TEF-ADJUSTED


CONCENTRATIONS


2,3,7,8-TCDF 42669 x 0.10 = 43


1.2,3,7,8-PecDF 1038.60 x 0.03 = 31.16


2,3,4,7,8-PeCDF 1077.38 x 0.30 = 323.21


1,2,3,4,7,8-HxCDF 1100.71 x 0.10 = i W.07


1,2,3,6,7,8-HxCDF 101289 x 0.10 = 101.29


2,3,4,6,7,8-HxCDF 1148.87 x 0.10 = 114.89


1,2,3,7,8,9-HxCDF 1181.22 x 0.10 = 118.12


1,2,3,4,6,7,8-HpCDF 1000.36 x 0.01 = 10.00


1,2,3,4,7.8,9-HoCDF 1033.89 x 0.01 = 10.34


OCDF 2065.54 x 0.0003 = 0.62


2,3,7,8-TCDD 24543.02 x 1.00 = 24543.02


l,2,3,7,8-PeCDD 1018.20 x 1.00 = 1018.20


1,2,3,4,7,8-HxCDD 926.07 x 0.10 = 92.61


1,2,3,6.7,8-HxCDD 1011.84 x 0.10 = 101.18


1,2,3,7,8,9-HxCD0 1144.60 x 010 = 114.46


l,2,3,4,6,7,8-HpCDD 1002.10 x 0.01 = 10.02


OCDD 2301.34 x 0.0003 = 0.69


Total = 26742.55


TEF· - Toxicity Equivalent Factors from Haws et al.,ToxSci 89,4-30, 2006.
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US EPA - Method 8290A


2DF· Form II HR COD
CDD/CDFTOTAL HOMOLOGUE CONCENTRATION SUMMARY


HIGH RESOLUTION


Lab Code: ..::O:.:H.:.:O:..:1..::2:..:4..:.1 ....::Case No.: Centredale Manor


Lab Name: Data/Analysis Technologies


Concentrated Extract Volume:


I


sample No.


1314216_MS


SDG No.: NA


Lab Sample 10: 0208008-1 MS


Lab File 10: 0208oo8AS:6


Date Received: 6·2-08


Date Extracted: 12-2-08


Date Analyzed: 27-02-08


NA


82%


TO No.:


Contract:


% Solids:


% Lipids


__...::2=.0 (ul)


Soil


11.85 gIL ..><9 _


___(SEPF/SPE)


-'--__(ul)


Water Sample Prep:


Sample wtlvol:


Matrix:


Injection Volume:


GCColumn: JWS-DB-5 10: 0.25 (mm) Dilution Factor:


CONCENTRATION UNITS: (pgIL or nglKg) ng/K9


HOMOLOGUE PEAKS CONCENTRATION Q EMPCIEDL


DIOXINS


Total TCDD 4 24902.03 3.03


Total PeCDD 5 1130.84 10.32


Total HxCDD 5 3150.89 4.88


Total HpCDD 1 1002.10 8.21


FURANS


Total TCDF 10 54509 4.18


Total PeCDF 6 2810.90 5.25


Total HxCDF 9 5372.06 9.24


Total HpCDF 3 2047.44 5.67


Note: Concentrations, Estimated Maximum Possible Concentrations (EMPCs), and Estimated Detec1ion Limits (EDLs)
for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis
with % L1pids)_ The total homOlogue concentrations do not affect the TEF (Toxicity Equivalent Factor) calculations.
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Mod?


Run #12 Filename 0208008A
Run: A829001 Analyte: 0208008A
Sample text: 0208008-1 MS


Comments: 1314216 MS
Typ - Name


Page 7 of 9


S: 6 I: 1 Acquired: 27-FEB-08 00:27:16~ocessed: 29-FEB-08 10:38:18
Cal: A829001 Results: 0208008a Version: V3.6 19-0CT-2005 15:45:13


Analyst: ANALYST:CSM Instrument : Autospec
258145.491


#Hom Resp RA RT Cone ( pg) Tox #1 DL Rec


o Unk
2 Unk
3 Unk
4 Unk
5 Unk
6 Unk
7 Unk
8 Unk
9 Unk


10 Unk


2,3,7,8-TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF


l,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
l,2,3,7,8,9-HxCDF


1,2,3,4,6,7,8-HpCDF
l,2,3,4,7,8,9-HpCDF


OCDF


1
1
1
1
1
1
1
1
1
1


9.224e+06-
1.656e+07
1.751e+07
1.587e+07
1.596e+07
1.556e+07
1.436e+07
1.543e+07
1.306e+07
2.26ge+07


0.78
1. 52
1. 52
1.19
1. 20
1.19
1. 20
1. 03
1. 02
0.88


y
y
y
y
y
y
y
y
y
y


27:50
32:10
33:00
37:06
37:15
38:05
39:03
40:57
42:17
44:47


4160.782 
10127.779
10505.886
10733.459
9877.036
11203.035
11518.526
9754.867
10081.867
20141.814


416.078
506.389


5252.943
1073.346


987.704
1120.304
1151.853


97.549
100.819


20.142


4.184
5.299
5.201
8.950
8.185
9.527
10.61
5.153
6.294
3.969


n
n
n
n
n
n
n
n
n
n


2,3,7,8-TCDD 1
l,2,3,7,8-PeCDD 1


1,2,3,4,7,8-HxCDD 1
1,2,3,6,7,8-HxCDD 1
l,2,3,7,8,9-HxCDD 1


l,2,3,4,6,7,8-HpCDD 1
OCDD 1


13C-2,3,7,8-TCDF 1
13C-1,2,3,7,8-PeCDF 1


13C-1,2,3,6,7,8-HxCDF 1
13C-1,2,3,4,6,7,8-HpCDF 1


13C-2,3,7,8-TCDD 1
13C-1,2,3,7,8-PeCDD 1


13C-1,2,3,6,7,8-HxCDD 1
13C-1,2,3,4,6,7,8-HpCDD 1


13C-OCDD 1


y 28:37
y 33:26
y 38:16
y 38:22
y 38:46
y 41:54
y 44:39


y 27:49
y 32:09
y 37:14
y 40:5'7
y 28:36
y 33:25
y 38:22
y 41:54
y 44: 38


""'C
~


crCl
~


".
Q


o....,
".
".
W


11 Unk
12 Unk
13 Unk
14 Unk
15 Unk
16 Unk
17 Unk


18 IS/RT
19 IS
20 IS
21 IS
22 IS
23 IS
24 IS
25 IS
26 IS


27 Surr
28 Surr
29 Surr
30 Surr
31 Surr


37C12-2,3,7,8-TCDD
13C-2,3,4,7,8-PeCDF


13C-1,2,3,4,7,8-HxCDF
13C-1,2,3,4,7,8-HxCDD


13C-1,2,3,4,7,8,9-HpCDF


1
1
1
1
1


4.924e+08, 0.80
1.418e+07 1.62
1.273e+07 1.24
1.414e+07 1.21
1.660e+07 1.19
1.281e+07 1.03
2.471e+07 0.86


1. 042e+07..... 0.79
8.064e+06 1.62
6.063e+06 0.51
4.978e+06 0.40
7.637e+06- 0.82
5.738e+06 1. 54
5.83ge+06 1.33
6.060e+06 1.13
9.610e+06 0.88


2 .104e+07...... 1.00
7.944e+06 1.62
5.900e+06 0.50
5.076e+06 1.25
4.185e+060.40


y
y
y
y
y


28:37
32:59
37:04
38:15
42:17


239327.940"- 239327.
9928.801 4964.401
9030.423 903.042
9866.816 986.682
11161.418 1116.142
9771.823 97.718
22441.161 22.441


3743.664
3411.501
2358.223
2852.726
3664.033
3469.470
2632.700
2860.534
5016.284


5322.939 .........
4169.615
4107.877
3828.885
4007.648


3.034
10.32
7.497
7.372
7.103
8.211
13.66


2.815
5.962
4.509
29.00
6.001
6.236
3.549
5.865
1.717


0.187
6.724
9.496
6.142
39.56


n
n
n
n
n
y
n


93.6 n
85.3 n
59.0 n
71.3 n
91. 6 - n
86.7 n
65.8 n
71.5 n
62.7 n


133.1 ...... n
104.2 n
102.7 n


95.7 n
100.2 n


32 ALT


33 RS
34 RS/RT


13C12-1,2,3,7,8,9-HxCDF 1


13C-1,2,3,4-TCDD 1
13C-1,2,3,7,8,9-HxCDD 1


6.524e+06 0.55 Y 39:02


9.992e+06"'0.81 y 28:25
1.126e+07 1.25 y 38:45


3236.301


57.630
87.537


5.750 80.9 n


n
n


35 Tot
36 Tot
37 Tot
38 Tot
39 Tot
40 Tot
41 Tot
42 Tot


43 DPE
44 DPE
45 DPE
46 DPE
47 DPE


Total Tetra-Furans 10
Total Tetra-Dioxins 4
Total Penta-Furans 6


Total Penta-Dioxins 5
Total Hexa-Furans 9


Total Hexa-Dioxins 5
Total Hepta-Furans 3


Total Hepta-Dioxins 1


HxCDPE
HpCDPE


OCDPE
NCDPE
DCDPE


1.178e+07
4.996e+08
4.525e+07
1.574e+07
7.471e+07
4.491e+07
2.868e+07
1.281e+07


0.71
0.78
1. 53
1. 78
1. 33
1. 22
1. 03
1. 03


y 24:29
y 26:49
y 29:58
y 31:54
y 35:44
y 36:18
y 40:57
y 41: 54


5315.361
242828.829
27410.094
11027.246
52384.954
30725.433
19965.351
9771.823


4.184
3.034
5.249
10.32
9.236
4.880
5.667
8.211


y
n
n
n
n
n
n
y


n
n
n
n
n







US EPA - Method 8290A


1DFA - Form I-HR CDD-1
CDD/CDF SAMPLE DATA SUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: ..::O:::H.:..:0:...:1.::24..:.1:....- ~Case No.: Centredale Manor TO No.: NA SDG No.: NA


Matrix:


Sample wtlvol:


Water Sample Prep:


Soil


__...:.1.:..:1..::;.8 gIL ..l;/g'---- _


___(SEPF/SPE)


Lab Sample ID:


ac Code:
Lab File ID:


Date Received:


0208008-1 MSD


MSD
0208oo8AS:7


6-2-08


Concentrated Extract Volume:


Injection Volume:


~(ul)


-'--__lull % SOlidslLipids 8;:.:2:c..3",o/._0


Date Extracted:


Date Analyzed:


12-2-08


2/27/2008 1:17-


GC Column: JWS-DB-5 ID: 0.25 (mm) Dilution Factor:


CONCENTRATION UNITS: (pgIL, nglKg, pg) nglKg


TARGET PEAK ION
ANALYTE RT RATIO # CONCENTRATION a EMPClEDL


2,3,7,8-TCDF 27:51 0.77 417.42 1.11
1,2,3,7,8-PeCDF 32:10 1.54 1020.43 1.43
2,3,4,7,8-PeCDF 33:00 1.53 1039.94 1.41
1,2,3,4,7,8-HxCDF 37:06 1.21 1103.41- 1.71
1,2,3,6,7,8-HxCDF 37:16 1.21 995.38 1.56
2,3,4,6,7,8-HxCDF 38:04 1.19 1160.63 1.82
1,2,3,7,8,9-HxCDF 39:04 1.20 1204.40 2.03
1,2,3,4,6,7,8-HoCDF 40:58 1.02 1037.58 0.62
1,2,3,4,7,B,9-Hn CDF 42:19 1.04 111603 0.76
OCDF 44:47 0.88 2103.64 0.45


2,3,7,8-TCDD 28:38 0.80 29913.46 0.60
1,2,3,7,8-PeCDD 33:27 1.61 1048.34 2.35
1,2,3,4,7,8-HxCDD 38:15 1.24 1012.14 1.51
1,2,3,6,7,8-HxCDD 38:22 1.22 1027.72 1.48
1,2,3,7,8,9-HxCDD 38:46 1.22 1146.54 1.43
1,2,3,4,6,7,8-HpCDD 41:56 1.04 1024.52 - 1.51
OCDD 44:39 0.98 2741.74 3.82
NOTE: Concentrations, EstImated MaXImum Possible Concentrations (EMPCs), and EstImated Detection Levels (EDLs)
for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis with Ok lipids).


LABELED PEAK ION ION RATIO LIMITS RECOVERY LIMITS
COMPOUNDS Type RT RATIO # LOW HIGH %REC # LOW HIGH


13e-2,3,7,8-TCDF IS 27:49 0.78 0.65 0.89 83 40 135


13C-1,2,3,7,8-PeCDF IS 32:09 1.60 1.32 1.78 79 40 135


13e-1,2,3,6,7,8-HxCDF IS 37:15 0.51 0.43 0.59 56 40 135


13e-1,2,3,4,6,7,8-HpCDF IS 40:57 0.44 0.37 0.51 63 40 135


13e-2,3,7,8-TCDD IS 28:37 0.82 0.65 0.89 82 40 135


13e-1,2,3,7,8-PeCDD IS 33:25 1.54 1.32 1.78 77 40 135


13e-1,2,3,6,7,8-HxCDD IS 38:21 1.33 1.05 1.43 59 40 135


13e-1,2,3,4,6,7,8-HPCDD IS 41:55 1.06 0.88 1.2 65 ..... 40 135


13C-OCDD IS 44:39 0.90 0.76 1.02 57 40 135


37C12-2,3,7,8-TCDD Surr 28:38 1.00 1 1 1(137) • 40 135


13e-2,3,4,7,8-PeCDF Surr 32:59 1.41 1.32 1.78 "101 40 135


13e-1,2,3,4,7,8-HxCDF Surr 37:05 0.50 0.43 0.59 101 "., 40 135


13e-1,2,3,4,7,8-HxCDD Surr 38:14 1.28 1.05 1.43 106 40 135


13e-1.2.3,4,7,8,9-HpCDF Surr 42:18 0.43 0.37 0.51 101 40 135


13C12-1.2,3,7,89-HxCDF Alt 39:03 0.58 0.43 0.59 83 40 135


13e-1,2,3,4-TCDD RS 28:25 0.80 0.65 0.89 NA NA NA


13e-1,2,3,7,8,9-HxCDD RS 38:45 1.26 1.05 1.43 NA NA NA


# Column to be used to flag values outside ac limits.
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US EPA - Method 8290A


1DFB • Form I-HR CDD-2


CDD/CDF TOXICITY EQUIVALENCE SUMMARY
HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: ...::O:..:.H.:.:0:...:1.::24..:.1=-- -=Case No.: Centredale Manor


Concentrated Ex1ract Volume:


11.84 gIL ...g'-- _


Matrix:


sample wtlvol:


Water Sample Prep:


Injection Volume:


GCColumn:


Soil


___(SEPFISPE)


__2_0 (ul)


--'--__(ul)


JWS-DB-5


% Solids:


% Lipids


10: 0.25


TO No.:


82.3%


(mm)


NA SDGNo.: NA


Lab Sample 10: 0208008-1 MSD


Lab File 10: 0208oo8AS:7


Date Received: 6-2-08


Date Extracted: 12-2-08


Date Analyzed: 27-02-08


Dilution Factor:


CONCENTRATION UNITS: (pg/L or ng/Kg) ng/Kg


TARGET ANALYTE CONCENTRAnON TEPWH02005
TEF-ADJUSTED


CONCENTRATIONS


2,3,7,8-TCDF 41742 x 0.10 = 42


l,2,3,7,8-PeCDF 1020.43 x 0.03 = 30.61


2,3.4,7,8-PeCDF 1039.94 x 0.30 = ·311.98


1,2,3.4,7,8-HxCDF 1103.41 x 0.10 = / 110.34


1,2,3,6,7,8-HxCDF 995.38 x 0.10 = / 99.54


2,3,4,6,7,8-HxCDF 1160.63 x 0.10 = / 116.06


1,2,3,7,8,9-HxCDF 1204.40 x 0.10 = 120.44


1,2,3,4,6,7,8-HpCDF 1037.58 x 0.01 = 10.38


1,2,3,4,7,8,9-HoCDF 1116.03 x 0.01 = 11.16


OCDF 2103.64 x 0.0003 = 0.63


2,3,7,8-TCDD 29913.46 x 1.00 = 29913.46


1,2,3,7,8-PeCDD 1048.34 x 1.00 = 1048.34


1,2,3,4,7,8-HxCDD 1012.14 x 0.10 = 101.21


1,2,3,6,7,8-HxCDD 1027.72 x 0.10 = 102.77


l,2,3,7,8,9-HxCDD 1146.54 x 0.10 = 114.65


1,2,3,4,6,7,8-HpCDD 1024.52 x 0.01 = 10.25


OCDD 2741.74 x 0.0003 = 0.82


Total = 32144.40


TEP - Toxicity Equivalent Factors from Haws et al.,ToxSci 89,4-30, 2006.
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US EPA· Method 8290A


20F • Form II HR COO
COO/COF TOTAL HOMOLOGUE CONCENTRATION SUMMARY


HIGH RESOLUTION


Lab Name: Data/Analysis Technologies Contract:


Lab Code: -'O'-'H-'-0"-1"'2'-'4-'-1 ~Case No.: Centredale Manor


Concentrated Extract Volume:


11.84 gIL ..il.g _


Matrix:


Sample wtlvol:


Water Sample Prep:


Injection Volume:


GC Column:


Soil


___(SEPFISPE)


__-=2::::.0 (ul)


___(ul)


JWS-DB-5


% Solids:


% Lipids


10: 0.25 (mm)


TO No.:


82%


NA SDGNo.: NA


Lab Sample 10: 0208008·1 MSD


Lab File 10: 0208008AS:7


Date Received: 6-2-08


Date Extracted: 12-2-08


Date Analyzed: 27-02-08


Dilution Factor:


CONCENTRATION UNITS: (pg/L or ng/Kg) ng/Kg


HOMOLOGUE PEAKS CONCENTRATION Q EMPClEDL


DIOXINS


Total TCDD 3 30307.04 5.83


Total PeCDD 4 1649.05 22.86


Total HxCDD 5 3317.34 9.55


Total HpCDD 1(4 Chec:-) 1101.32 14.74


FURANS T
Total TCDF I 6 490.32 10.81


Total PeCDF I 8 3201.96 13.81


Total HxCDF I 9 5511.03 17.18


Total HpCDF 3 2174.93 6.63


Note: Concentrations, Estimated M imum Possible Concentrations (EMPCs), and Estimated Detection limits (EDLs)
for solid samples are calculated on dry weight basis (except tissues, which are reported on a wet weight basis
with % lipids). The tolal homolog concentrations do not affect the TEF (Toxicity Equivalent Factor) calculations.
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Run #13 Filename 0208008A
Run: A829001 Analyte: 0208008A
Sample text: 0208008-1 MSD


Comments: 1314216 MSD
Typ Name Mod?


n
n
n
n
n
n
n
n
n
n


n
n
n
n
n
n
n


82.8 n
79.2 n
55.8 n
63.1 n
82.2 n
76.9 n
58.7 n
65.2- n
56.9 n


10.81
13.95
13.69
16.64
15.22
17.72
19.74
6.027
7.362
4.415


3.812
8.554
9.931
43.71
6.013
11.86
7.951
6.808
1.988


5.832
22.86
14.67
14.43
13.90
14.74
37.26


406.695
497.109


5066.149
1075.072


969.815
1130.815
1173.464
101.093
108.737


20.496


291450.
5107.059


986.144
1001.319
1117.088


99.820
26.713


291450.947
10214.118
9861.436
10013.186
11170.878
9982.017
26713.129


4066.948
9942.181
10132.298
10750.717'
9698.152
11308.150
11734.645
10109.253
10873.658
20496.081


3310.163
3167.304
2230.885
2522.483
3288.260
3075.595
2347.697
2609.714 
4549.455


27:49
32:09
37:15
40:57
28:37
33:25
38:21
41:55
44:39


28:38
33:27
38:15
38:22
38:46
41:56
44:39


27:51
32:10
33:00
37:06
37:16
38:04
39:04
40:58
42:19
44:47


y
y
y
y
y
y
y
y
y
y


7.671e+06 0.77
1.452e+07 1.54
1.508e+07 1.53
1. 38ge+07-1. 21
1.370e+07 1.21
1.372e+07 1.19
1.278e+07 1.20
1.307e+07 1.02
1.151e+07 1.04
1.934e+07 0.88


5.178e+08 0.80 Y
1.244e+07 1.61 y
1.145e+07 1.24 y
1.182e+07 1.22 y
1.36ge+07 1.22 y
1.103e+07'-1.04 y
2.465e+07 0.98 y


8.863e+06 0.78 y
7.204e+06 1.60 y
5.29ge+06-0.51 y
4.066e+06 0.44 y
6.594e+06 0.82 y
4.895e+06 1.54 y
4.811e+06 1.33 y
5.108e+06-1.06 y
8.052e+06 0.90 y


1
1
1
1
1
1
1
1
1
1


1
1
1
1
1
1
1
1
1


1
1
1
1
1
1
1
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S: 7 I: 1 Acquired: 27-FEB-08 01:J.7:15 "1"'focessed: 29-FEB-08 10:44:36
Cal: A829001 Results: 0208008a Version: V3.6 19-0CT-2005 15:45:13


Analyst: ANALYST:CSM Instrument : Autospec
310338.534


#Hom Resp RA RT Conc ( pg Tox #1 DL Rec


2,3,7,8-TCDD
1,2,3,7,8-PeCDD


l,2,3,4,7,8-HxCDD
l,2,3,6,7,8-HxCDD
l,2,3,7,8,9-HxCDD


l,2,3,4,6,7,8-HpCDD
OCDD


2,3,7,8-TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF


1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
l,2,3,7,8,9-HxCDF


1,2,3,4,6,7,8-HpCDF
l,2,3,4,7,8,9-HpCDF


OCDF


13C-2,3,7,8-TCDF
13C-1,2,3,7,8-PeCDF


13C-1,2,3,6,7,8-HxCDF
13C-1,2,3,4,6,7,8-HpCDF


13C-2,3,7,8-TCDD
13C-1,2,3,7,8-PeCDD


13C-1,2,3,6,7,8-HxCDD
13C-1,2,3,4,6,7,8-HpCDD


13C-OCDD


o Unk
2 Unk
3 Unk
4 Unk
5 Unk
6 Unk
7 Unk
8 Unk
9 Unk


10 Unk


11 Unk
12 Unk
13 Unk
14 Unk
15 Unk
16 Unk
17 Unk


18 IS/RT
19 IS
20 IS
21 IS
22 IS
23 IS
24 IS
25 IS
26 IS


27 Surr
28 Surr
29 Surr
30 Surr
31 Surr


37C12-2,3,7,8-TCDD 1
13C-2,3,4,7,8-PeCDF 1


13C-1,2,3,4,7,8-HxCDF 1
13C-1,2,3,4,7,8-HxCDD 1


13C-1,2,3,4,7,8,9-HpCDF 1


1.872e+07 1.00
6.897e+06 1.41
5. 076e+06- 0.50
4.618e+06 1.28
3.556e+06 0.43


y 28:38
y 32:59
y 37:05
y 38:14
y 42:18


5484.041
4052.580
4043.781
4228.713
4039.204


0.215 137.1 n
11. 05 101. 3 n
22.79101.1- n
13.77 105.7 n
60.98101.0 n


32 ALT


33 RS
34 RS/RT


13C12-1,2,3,7,8,9-HxCDF 1


13C-1,2,3,4-TCDD 1
13C-1,2,3,7,8,9-HxCDD 1


6.144e+06 0.58 Y 39:03


9.614e+06 0.80 y 28:25
1.040e+07_ 1.26 y 38:45


3298.976


55.452
80.873


12.66 82.5 n


n
n


35 Tot
36 Tot
37 Tot
38 Tot
39 Tot
40 Tot
41 Tot
42 Tot


Total Tetra-Furans
Total Tetra-Dioxins
Total Penta-Furans


Total Penta-Dioxins
Total Hexa-Furans


Total Hexa-Dioxins
Total Hepta-Furans


Total Hepta-Dioxins


6
3
8
4
9
5
3
4


9.011e+06
5.247e+08
4.601e+07
1.957e+07
6.687e+07
3.924e+07
2.482e+07
1.186e+07


0.77
0.83
1. 52
1. 58
1.10
1. 23
1. 02
1. 05


y 24:30
y 26:50
y 29:59
y 32;20
Y 35:43
y 36:20
y 40:58
y 41:15


4777.279
295285.614
31197.170
16066.930
53694.675
32321.280
21190.612
10730.354


10.81
5.832
13.81
22.86
17.18
9.552
6.628
14.74


n
n
n
n
n
y
n
n


43 DPE
44 OPE
45 DPE
46 DPE
47 DPE


HxCDPE
HpCDPE


OCDPE
NCDPE
DCDPE


n
n
n
n
n







US EPA - Method 8290A


lDFA - Form I-HR CDD-l
CDD/CDF SAMPLE DATA SUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: ..::O:..:.H.:..:0:...:1.=24..:.1'---- -:Case No.: Gentredale Manor TO No.: NA SDG No.: NA


Matrix:


sample wtlvol:


Water Sample Prep:


Soil


_----.:1..::;0...::;0 9 IL ....g'--- _


___(SEPFISPE)


Lab sample 10:


aCCode:
Lab File 10:


Date Received:


0208oo8-LS


LCS
0208oo8AS:8


6-2-D8


Concentrated Extract Volume: 20.00 (ul) Date Extracted: 12-2-08


Injection Volume:


GCColumn:


-'--__lull


JWS-DB-5


% SolidslLipids


10: 0.25


10000.0%


(mm)


Date Analyzed:


Dilution Factor:


21Zl12oo8 2:07-


CONCENTRATION UNITS: (pg/L, nglKg, pg) nglKg


TARGET PEAK ION
ANALYTE RT RATIO # CONCENTRATION a EMPCIEDL


2,3,7,8-TCDF 27:50 0.77 4.24 0.01
l,2,3,7,8-PeCDF 32:10 1.54 10.52 0.01
2,3,4,7,8-PeCDF 1.55 10.09 ,- 0.01
1,2,3,4,7,8-HxCDF 37:05 1.21 11.13 0.00
1,2,3,6,7,8-HxCDF 37:14 1.21 10.25 0.00
2,3,4,6,7,8-HxCDF 38:01 1.19 11.18 0.00
l,2,3,7,8,9-HxCDF 39:03 1.22 12.22 0.00
l,2,3,4,6,7,8-HDCDF 40:56 1.04 10.48 0.00
1,2.3,4,7.8,9-HpCDF 42:17 1.04 11.46 0.00
OCDF 44:46 0.88 21.22 0.00


2,3,7,8-TCDD 28:37 0.80 6.12 0.01
1,2,3,7,8-PeCDD 33:26 1.61 10.48 0.02
1,2,3,4,7,8-HxCDD 38:13 1.23 10.18 ,- 0.01
1,2,3,6,7,8-HxCDD 38:20 1.25 10.12 0.01
l,2,3,7,8,9-HxCDD 38:45 1.24 10.75 0.01
1,2,3,4,6,7,8-HDCDD 41:54 1.02 9.61 J 0.01
OCDD 44:38 0.86 20.87 0.01
NOTE: Concentrations, Estimated MaXimum Possible Concentrations (EMPCs), and Estimated Detection levels (EDls)
lor solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis with % Lipids).


LABELED PEAK ION ION RATIO LIMITS RECOVERY LIMITS
COMPOUNDS Type RT RATIO # lOW HIGH %REC # lOW HIGH


13C-2,3,7,8-TCDF IS 27:49 0.81 0.65 0.89 88 40 135


13e-l,2,3,7,8-PeCDF IS 32:09 1.64 1.32 1.78 91 40 135


13C-l,2,3,6,7,8-HxCDF IS 37:13 0.50 0.43 0.59 74 40 135


13C-l,2,3,4,6,7,8-HpCDF IS 40:55 0.43 0.37 0.51 91 40 135


13C-2,3,7,8-TCDD IS 28:36 0.82 0.65 0.89 80 40 135


13e-l,2,3,7,8-PeCDD IS 33:25 1.52 1.32 1.78 79 40 135


13e-l,2,3,6,7,8-HxCDD IS 38:20 1.33 1.05 1.43 74- 40 135


13e-l,2,3,4,6,7,8-HpCDD IS 41:54 1.10 0.88 1.2 93 40 135


13e-oCDD IS 44:38 0.89 0.76 1.02 89 40 135


37C12-2,3,7,8-TCDD Surr 28:37 1.00 1 1 105 40 135


13e-2,3,4,7,8-PeCDF Surr 32:59 1.59 1.32 1.78 95 40 135


13e-l,2,3,4,7,8-HxCDF Surr 37:04 0.51 0.43 0.59 99 40 135


13e-l,2,34,7,8-HxCDD Surr 38:12 1.29 1.05 1.43 103 .,.... 40 135


13e-l,2,3,4,7,8,9-HpCDF Surr 42:17 0.43 0.37 0.51 105 40 135


13C12-1 ,2,3,7,8,9-HxCDF Alt 39:01 0.53 0.43 0.59 93 40 135


13e-l,2,3 4-TCDD RS 28:24 0.81 0.65 0.89 NA NA NA


13e-l,2,37,8,9-HxCDD RS 38:44 1.28 1.05 1.43 NA NA NA


# Column to be used to flag values outside ac limits.
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US EPA - Method 8290A


lOFB - Form J-HR CDD-2


CDD/CDFTOXICfTY EQUIVALENCE SUMMARY
HIGH RESOLUTION


1


80m


", N~ LAB_SPIKE


Lab Name: DATNANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: ..::O::.:H~0,-,1-,=2..:.41.:....- ~CaseNo.: Centredale Manor


Concentrated Extract Volume:


10.00 gIL ...9 _


Matrix:


Sample wtlvo[:


Water Sample Prep:


Injection Volume:


GCColumn:


Soil


___(SEPF/SPE)


__2_0 (ul)


...:-.__(ul)


JWS-DB-5


% Solids:


% Lipids


10: 0.25


TO No.:


10000.0%


(mm)


NA SDG No.: NA


Lab Sample to: 0208008-LS


Lab File 10: 0208008AS:8


Date Received: 6-2-08


Date Extracted: 12-2-08


Date Analyzed: 27-02-08


Dilution Factor:


CONCENTRATION UNITS: (pg/L or nglKg) nglKg


TARGET ANALYTE CONCENTRATION TEF* WHO 2005
TEF-ADJUSTED


CONCENTRATIONS


2,3,7,8-TCOF 4.24 x 0.10 = 0


1,2,3,7,8-PeCOF 10.52 x 0.03 = 0.32


2,3,4,7,8-PeCOF 10.09 x 0.30 = 3.03


1,2,3,4,7,8-HxCUI- 11.13 x 0.10 = 1.11


1,2,3,6,7,8-HxCOF 10.25 x 0.10 = 1.02


2,3,4,6,7,8-HxCDF 11.18 x 0.10 = 1.12


1,2,3,7,8,9-HxCDF 12.22 x 0.10 = 1.22


1,2,3,4,6,7,8-HoCDF 10.48 x 001 = 0.10


1,2,3,4,7,8,9-HoCDF 11.46 x 0.01 = 0.11


OCOF 2122 x 0.0003 = 0.01


2,3,7,8-TCDD 6.12 x 1.00 = 6.12


1,2,3,7,8-PeCOD 10.48 x 1.00 = 10.48


1,2,3,4,7,8-HxCDO 10.18 x 0.10 = 1.02


1,2,3,6,7,8-HxCOD 10.12 x 0.10 = 1.01


1,2,3,7,8,9-HxCOD 10.75 x 0.10 = 1.08


1,2,3,4,6,7,8-HoCOO 9.61 x 0.01 = 0.10


OCOO 20.87 x 0.0003 = 0.01


Total = 28.28


TEF* - Toxicity Equivalent Factors from Haws et aI.,ToxSci 89,4-30, 2006.
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US EPA - Method 8290A


2DF • Form II HR COD
CDD/CDF TOTAL HOMOLOGUE CONCENTRATION SUMMARY


HIGH RESOLUTION


Lab Code: -'O'-H_O'--1_2_4_1 ---=Case No.: Centredale Manor


Lab Name: Data/Analysis Technologies


Concentrated Extract Volume:


Sample No.


I LAB_SPIKE


SDG No.: NA


lab Sample 10: 0208008-lS


lab File 10: 0208008AS:8


Date Received: 6-2-08


Date Extracted: 12-2-08


Date Analyzed: 27-02-08


Dilution Factor:


NATO No.:


10000%


(mm)


Contract:


% Solids:


% Lipids


10: 0.25


__-=2::::..0 (ul)


Soil


10.00 gIL ...9 _


JWS-DB-5


___(ul)


___(SEPF/SPE)Water Sample Prep:


Matrix:


Sample wtlvol:


GCColumn:


Injection Volume:


CONCENTRATION UNITS: (pgIL or ngfKg) ngIK9


HOMOLOGUE PEAKS CONCENTRATION a EMPCIEDl


DIOXINS


Total TCDD 1 6.12 9.34


Total PeCDD 1 10.48 15.56


Total HxCDD 6 31.14 4.25


Total HpCDD 1 9.61 5.30


FURANS


Total TCDF 2 4.34 8.86


Total PeCDF 4 20.74 7.19


Total HxCDF 6 44.96 3.32


Total HpCDF 3 21.97 3.27


Note: Concentrations, Estimated Maximum Possible Concentrations (EMPCs), and Estimated Detection limits (EDls)
for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis
with % Lipids). The total homologue concentrations do not affect the TEF (Toxicity Equivalent Factor) calculations.
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Mod?


Run #14 Filename 0208008A
Run: A829001 Analyte: 0208008A
Sample text: 0208008-L8


Comments: LAB SPIKE
Typ Name


Page 9 of 9


S: 8 I: 1 Acquired: 27-FEB-08 02:J7:09~rocessed: 29-FEB-08 13:13:10
Cal: A829001 Results: 0208008a Version: V3.6 19-0CT-2005 15:45:13


Analyst: ANALYST:CSM Instrument : Autospec
25292.913


#Hom Resp RA RT Conc ( pg Tox #1 DL Rec


o Unk
2 Unk
3 Unk
4 Unk
5 Unk
6 Unk
7 Unk
8 Unk
9 Unk


10 Unk


11 Unk
12 Unk
13 Unk
14 Unk
15 Unk
16 Unk
17 Unk


18 IS/RT
19 IS
20 IS
21 IS
22 IS
23 IS
24 IS
25 IS
26 IS


27 Surr
28 Surr
29 Surr
30 Surr
31 Surr


2/3/7/8-TCDF
1/2/3/7/8-PeCDF
2/3/4/7/8-PeCDF


1/2/3/4/7/8-HxCDF
1/2/3/6/7/8-HxCDF
2/3/4/6/7/8-HxCDF
1/2/3/7/8/9-HxCDF


1/2/3/4/6/7/8-HpCDF
1/2/3/4,7/8/9-HpCDF


OCDF


2/3/7/8-TCDD
1/2/3/7,8-PeCDD


1,2/3/4/7/8-HxCDD
1/2/3/6/7/8-HxCDD
1,2/3/7/8,9-HxCDD


1/2/3,4/6/7/8-HpCDD
OCDD


13C-2/3/7/8-TCDF
13C-1/2/3/7/8-PeCDF


13C-1/2/3/6/7/8-HxCDF
13C-1/2/3/4/6/7/8-HpCDF


13C-2/3/7,8-TCDD
13C-1,2/3/7/8-PeCDD


13C-1/2/3/6,7/8-HxCDD
13C-1/2/3/4,6/7,8-HpCDD


13C-OCDD


37C12-2,3/7/8-TCDD
13C-2/3,4/7/8-PeCDF


13C-1/2/3,4/7/8-HxCDF
13C-1/2/3,4/7/8-HxCDD


13C-1/2/3/4/7/8/9-HpCDF


1
1
1
1
1
1
1
1
1
1


1
1
1
1
1
1
1


1
1
1
1
1
1
1
1
1


1
1
1
1
1


7.70ge+06 0.77
1.612e+07 1.54
1. 576e+07-1. 55
1.491e+07 1.21
1.500e+07 1.21
1.407e+07 1.19
1.380e+07 1.22
1.52ge+07 1.04
1.36ge+07 1.04
2.444e+07 0.88


9.648e+06 0.80
1.193e+07 1.61
1.154e+07-1.23
1.167e+07 1.25
1.288e+07 1.24
1.177e+07 1. 02
2.350e+07 0.86


8.53ge+06 0.81
7. 560e+06- 1.64
5.493e+06 0.50
4.591e+06 0.43
5.856e+06 0.82
4.572e+06 1.52
4. 700e+06 ..... 1. 33
5.661e+06 1.10
9.824e+06 0.89


1.270e+07 1.00
6.752e+06 1.59
5.166e+06 0.51
4 . 4 Ole +0 6- 1. 2 9
4.084e+06 0.43


y
y
y
y
y
y
y
y
y
y


y
y
y
y
y
y
y


y
y
y
y
y
y
y
y
y


y
y
y
y
y


27:50
32:10
33:00
37:05
37:14
38:01
39: 03
40:56
42:17
44:46


28:37
33:26
38:13
38:20
38:45
41: 54
44:38


27:49
32:09
37: 13
40:55
28:36
33:25
38:20
41:54
44:38


28:37
32:59
37:04
38:12
42:17


4241.856
10518.142
10090.035 .....
11133.727
10246.535
11180.065
12217.060
10479.912
11460.668
21219.696


6115.348
10484.861
10176.493
10115.904
10754.046
9614.297
20873.724


3500.013
3647.646
2962.956
3648.386
3204.236
3152.850
2938.578 
3705.697
7111.935


4188.007
3780.429
3969.897
4125.258
4186.046


424.186
525.907


5045.017
1113.373
1024.653
1118.007
1221.706


104.799
114.607


21.220


6115.348
5242.430
1017.649
1011.590
1075.405


96 . 143
20.874


8.861
7.254
7.119
3.213
2.938
3.420
3.809
2.976
3.635
2.365


9.337
15.56
6.533
6.424
6.189
5.295
5.825


3.986
11.09
10.85
13.52
5.712
10.88
3.871
5.538
1.151


0.218
11.47
18.13
5.899
14.22


n
n
n
n
n
n
n
n
n
n


n
n
n
n
n
n
n


87.5 n
91.2 n
74.1 n
91.2 n
80.1 n
78.8 n
73.5 - n
92.6 n
88.9 n


104.7 n
94.5 n
99.2 n


103.1- n
104.7 n


5.423e+06 0.53 Y 39:01


8.761e+06 0.81 y 28:24
8.116e+06-1.28 y 38:44


32 ALT


33 RS
34 RS/RT


35 Tot
36 Tot
37 Tot
38 Tot
39 Tot
40 Tot
41 Tot
42 Tot


43 DPE
44 OPE
45 OPE
46 OPE
47 DPE


13C12-1/2/3,7/8/9-HxCDF 1


13C-1/2/3/4-TCDD 1
13C-1/2/3/7,8,9-HxCDD 1


Total Tetra-Furans 2
Total Tetra-Dioxins 1


Total Penta-Furans 4
Total Penta-Dioxins 1


Total Hexa-Furans 6
Total Hexa-Dioxins 6
Total Hepta-Furans 3


Total Hepta-Dioxins 1


HxCDPE
HpCDPE


OCDPE
NCDPE
DCDPE


7.886e+06
9.648e+06
3.208e+07
1.193e+07
5.802e+07
3.626e+07
2.902e+07
1.177e+07


0.83
0.80
1. 62
1. 61
1.18
1. 35
1. 04
1. 02


y 27:23
y 28:37
y 29:59
y 33:26
y 36:11
y 36:18
y 40:56
y 41:54


3730.485


50.530
63.123


4339.108
6115.348
20735.533
10484.861
44961.181
31144.550
21972.142
9614.297


13.84 93.3


8.861
9.337
7.186
15.56
3.315
4.253
3.273
5.295


n


n
n


y
n
n
y
n
n
n
n


n
n
n
n
n







US EPA· Method 8290A


1DFA - Form I-HR CDD-1


CDD/CDF SAMPLE DATA SUMMARY
HIGH RESOLUTION


Lab Name: DATNANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: ..::O:.;.H.:..:0:.;1.::2...:.41.:...... ~Case No.: Cenlredale Manor TO No.: NA SDGNo.: NA


Matrix:


Sample wtlvol:


Water Sample Prep:


Soil


__--'-'1."'-0 gIL ....g _


___(SEPF/SPE)


Lab Sample 10:


aCCode:
Lab File 10:


Date Received:


0208008-MB


MB
0208008AS:4


6-2.08


Concentrated Extract Volume: 20.00 (ul) Date Extracted: 12-2-08


Injection Volume: -,-__(uL) % SolidslLipids__---:.10.:..0:.;..0.:..o;,.:..Yo Date Analyzed: 2/2612008 22:47 ~


GCColumn: JWS-DB-5 10: 0.25 (mm) Dilution Factor:


CONCENTRATION UNITS: (pg/L, ngIKg, pg) ng/Kg


TARGET PEAK ION 1/
ANALYTE RT RATIO # CONCENTRATION a EMPClEDL


2,3,7,8-TCDF U V 0.46
1,2,3,7,8-PeCDF U 0.53
2,3,4,7,8-PeCDF U 0.52
1,2,3,4,7,8-HxCDF U 0.80
1,2,3,6,7,8-HxCDF U 0.73
2,3,4,6,7,8-HxCDF U 0.85
1,2,3,7,8,9-HxCDF U 0.95
1,2,3,4,6,7,8-HoCDF U 0.61
1.2.3.4.7.8.9-HoCDF U 0.75
OCDF U 1.15


2,3,7,8-TCDD U 0.53
1,2,3,7,8-PeCDD U 0.73
1,2,3,4,7,8-HxCDD U 1.00
1,2,3,6,7,8-HxCDD U 0.98
1,2,3,7,8,9-HxCDD U 0.95
1,2,3,4,6,7,8-HpCDD U 0.69
OCDD U 1.17
NOTE: Concentrations. Estimated Maximum Possible Concentrations (EMPCs), and Estimated DetectIon levels (EDls)
for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis with % Lipids).


LABELED PEAK ION ION RATIO LIMITS RECOVERY LIMITS
COMPOUNDS Tvoe RT RATIO # lOW HIGH %REC # lOW HIGH


13G-2,3,7,8-TCDF IS 27:49 0.79 0.65 0.89 73 40 135


13G-1,2,3,7,8-PeCDF IS 32:08 1.60 1.32 1.78 70'- 40 135


13C-1,2,3,6,7,8-HxCDF IS 37:12 0.51 0.43 0.59 82 40 135


13G-1,2,3,4,67,8-HpCDF IS 40:55 0.42 0.37 0.51 80 40 135


13G-2,3,7,8-TCDD IS 28:35 0.81 0.65 0.89 69 40 135


13G-1,2,3,7,8-PeCDD IS 33:25 1.60 1.32 1.78 67 40 135


13G-1,2,3,6,7,8-HxCDD IS 38:19 1.30 1.05 1.43 78 40 135


13G-1,2,3,4,6,7,8-HpCDD IS 41:53 1.10 0.88 1.2 73 40 135


13G-OCDD IS 44:37 0.89 0.76 1.02 62- 40 135


37C12-2,3,7,8-TCDD Surr 28:36 1.00 1 1 103 40 135


13G-2,3,4,7,8-PeCDF Surr 32:59 1.64 1.32 1.78 100 40 135


13G-1,2,3,4,7,8-HxCDF Surr 37:03 0.50 0.43 0.59 85'- 40 135


13G-1 ,2,3,4,7,8-HxCDD Surr 38:11 1.26 1.05 1.43 91 40 135


13G-1,2,3,4,7,8,9-HoCDF Surr 42:17 0.42 0.37 0.51 96 40 135


13C12-1,2,3,7,8,9-HxCDF Alt 39:01 0.51 0.43 0.59 n 40 135


13G-1,2,3,4-TCOD RS 28:24 0.83 0.65 0.89 NA NA NA


13G-1,2,37,8,9-HxCOO RS 38:44 1.26 1.05 1.43 NA NA NA


# Column to be used to flag values outside ac limits.


Irml8290Arev2
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US EPA - Method 8290A


1DFB - Form I-HR CDD-2


CDD/CDF TOXICITY EQUIVALENCE SUMMARY
HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: ..::O::.:H..:.:0~1..::2::::.4.:...1 ---=Case No.: Centredale Manor


Concentrated Extract Volume:


__..:..1.:.::00.::.. gIL ....g'-- _


Matrix:


Sample wtlvol:


Water Sample Prep:


Injection Volume:


GCColumn:


Soil


___(SEPFISPE)


__..:::20::.. (ul)


-'--__(Ul)


JWS-DB-5


".4 Solids:


".4 Lipids


10: 0.25


TO No.:


100.0%


(mm)


NA SDGNo.: NA


Lab Sample 10: 0208008-MB


Lab File 10: 0208008AS:4


Date Received: 6-2-08


Date Extracted: 12-2-<l8


Date Analyzed: 26-<l2-08


Dilution Factor:


CONCENTRATION UNITS: (pgIl or nglKg) nglKg


TARGET ANALYTE CONCENTRATION TEF' WHO 2005
TEF-ADJUSTED


CONCENTRATIONS


2,3,7,8-TCDF x 0.10 =
1,2,3,7,8-PeCDF x 0.03 =
2,3,4,7,8-PeCDF x 0.30 =
1,2,3,4,7,8-HxCDF x 0.10 =
1,2,3,6,7,8-HxCDF x 0.10 =
2,3,4,6,7,8-HxCDF x 0.10 =
1,2,3,7,8,9-HxCDF x 0.10 =
1,2,3,4,6,7,8-HpCDF x 0.01 =
1,2,3,4,7,8,9-HpCDF x 0.01 =
OCDF x 0.0003 =
2,3,7,8-TCDD x 1.00 =
1,2,3,7,8-PeCDD x 1.00 =
1,2,3,4,7,8-HxCDD x 0.10 =
1,2,3,6,7,8-HxCDD x 0.10 =
1,2,3,7,8,9-HxCDD x 0.10 =
1,2,3,4,6,7,8-HpCDD x 0.01 =
OCDD x 0.0003 =


Total = 0.00


TEF' - Toxicity Equivalent Factors from Haws et al.,ToxSci 89,4-30, 2006.
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US EPA - Method 8290A


2DF - Form II HR CDD
CDD/CDF TOTAL HOMOLOGUE CONCENTRATION SUMMARY


HIGH RESOLUTION


Lab Name: Data/Analysis Technologies Contract:


Lab Code: _O;....H_O:....1",2;....4-,-1 ~Case No.: Centredale Manor


Concentrated Extract Volume:


Matrix:


Sample wtlvol:


Water Sample Prep:


Injection Volume:


Soil


__-,-1.",00~ gIL ....9'--- _


___(SEPF/SPE)


__-=20:::.. (ul)


-'--__(ul) % Solids:


% lipidS


TO No.:


100%


NA SDG No.: NA


Lab Sample ID: 0208008-MB


Lab File ID: 0208008AS:4


Date Received: 6-2.Q8


Date Extracted: 12-2.Q8


Date Analyzed: 26-02-08


GCColumn: JWS-DB-5 ID: 0.25 (mm) Dilution Factor:


CONCENTRATION UNITS: (pg/L or nglKg) nglK9


HOMOLOGUE PEAKS CONCENTRATION a EMPCIEDL


DIOXINS


Total TCDD ° U 0.53


Total PeCDD ° U 0.73


Total HxCDD ° U 0.65


Total HpCDD ° U 0.69


FURANS


Total TCDF ° U 0.46


Total PeCDF ° U 0.53


Total HxCDF ° U 0.82


Total HpCDF ° U 0.68


Note: Concentrations, Estimated Maximum Possible Concentrations (EMPCs), and Estimated Detection Limits (EDLs)
for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis
with % lipids). The total homologue concentrallons do not affect the TEF (foxicily EqUivalent Factor) calculations.
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Page 5 of 9
Run #10 Filename 0208008A S: 4 I: 1 Acquired: 26-FEB-08 22:47:22~ocessed: 29-FEB-08 10:25:50Run: A829001 Analyte: 0208008A Cal: A829001 Results: 020800Sa Version: V3.6 19-0CT-2005 15:45:13Sample text: 0208008-MB Analyst: ANALYST:CSM Instrument : AutospecComments: Method Blank 0.000Typ Name #Hom Resp RA RT Cone ( pg Tox #1 DL Rec Mod?


0 Unk 2,3,7,8-TCDF 0 * * n NotFnd * * 0.461 n2 Unk 1,2,3,7,8-PeCDF 0 * * n NotFnd * * 0.530 n3 Unk 2,3,4,7,8-PeCDF 0 * * n NotFnd * * 0.521 n4 Unk l,2,3,4,7,S-HxCDF 0 * * n NotFnd * * 0.798 n5 Unk l,2,3,6,7,8-HxCDF 0 * * n NotFnd * * 0.729 n6 Unk 2,3,4,6,7,8-HxCDF 0 * * n NotFnd * * 0.849 n7 Unk l,2,3,7,8,9-HxCDF 0 * * n NotFnd * * 0.946 n8 Unk l,2,3,4,6,7,8-HpCDF 0 * * n NotFnd * * 0.614 n9 Unk l,2,3,4,7,8,9-HpCDF 0 * * n NotFnd * * 0.750 n10 Unk OCDF 0 * * n NotFnd * * 1.148 n
11 Unk 2,3,7,8-TCDD 0 * * n NotFnd * * 0.534 n12 Unk l,2,3,7,8-PeCDD 0 * * n NotFnd * * 0.733 n13 Unk l,2,3,4,7,8-HxCDD 0 * * n NotFnd * * 0.999 n14 Unk l,2,3,6,7,8-HxCDD 0 * * n NotFnd * * 0.983 n15 Unk l,2,3,7,8,9-HxCDD 0 * * n NotFnd * * 0.947 n16 Unk l,2,3,4,6,7,8-HpCDD 0 * * n NotFnd * * 0.691 n


"'C 17 Unk OCDD 0 * * n NotFnd * * 1.174 n
~


~ 18 IS/RT 13C-2,3,7,8-TCDF 1 7.330e+06 0.79 y 27:49 2907.108 1.783 72.7 n.... 19 IS 13C-1,2,3,7,8-PeCDF 1 5. 964e+06~. 60 Y 32:08 2784.467 - 0.342 69.6- n.... 20 IS 13C-1,2,3,6,7,8-HxCDF 1 4.254e+06 0.51 y 37:12 3292.512 0.541 82.3 nQ 21 IS 13C-1,2,3,4,6,7,8-HpCDF 1 2.794e+06 0.42 y 40:55 3186.785 7.003 79.7 nQ 22 IS 13C-2,3,7,8-TCDD 1 5.223e+06 0.81 y 28:35 2765.641 5.543 69.1 n...... 23 IS 13C-1,2,3,7,8-PeCDD 1 4.013e+06 1. 60 Y 33:25 2677.551 0.549 66.9 n".
". 24 IS 13C-1,2,3,6,7,8-HxCDD 1 3.484e+06 1. 30 Y 38:19 3126.132 0.705 78.2 nW 25 IS 13C-1,2,3,4,6,7,8-HpCDD 1 3.127e+06 1.10 y 41:53 2937.882 4.760 73.4 n26 IS 13C-OCDD 1 4.796e+06 ..... 0.89 y 44:37 4982.187 - 5.173 62.3 - n


27 Surr 37C12-2,3,7,8-TCDD 1 1.115e+07 1. 00 Y 28:36 4124.374 0.215 103.1 n28 Surr 13C-2,3,4,7,8-PeCDF 1 5.60ge+06 1. 64 Y 32:59 3980.381 0.502 99.5 n29 Surr 13C-1,2,3,4,7,8-HxCDF 1 3.424e+06-0.50 y 37:03 3398.219 - 0.766 85.0 ....... n30 Surr 13C-1,2,3,4,7,8-HxCDD 1 2.885e+06 1. 26 Y 38:11 3647.534 1.014 91. 2 n31 Surr 13C-1,2,3,4,7,8,9-HpCDF 1 2.068e+06 0.42 y 42:17 3835.917 8.890 95.9 n
32 ALT 13C12-1,2,3,7,8,9-HxCDF 1 3.132e+06 0.51 y 39:01 3091.928 0.690 77.3 n
33 RS 13C-1,2,3,4-TCDD 1 9.054e+06 0.83 Y 28:24 52.223 n34 RS/RT 13C-1,2,3,7,8,9-HxCDD 1 5.656e+06 .......1.26 y 38:44 43.987 n


35 Tot Total Tetra-Furans 0 * * n NotFnd * 0.461 n36 Tot Total Tetra-Dioxins 0 * * n NotFnd * 0.534 n37 Tot Total Penta-Furans 0 * * n NotFnd * 0.525 n38 Tot Total Penta-Dioxins 0 * * n NotFnd * 0.733 n39 Tot Total Hexa-Furans 0 * * n NotFnd * 0.823 n40 Tot Total Hexa-Dioxins 0 * * n NotFnd * 0.651 n41 Tot Total Hepta-Furans 0 * * n NotFnd * 0.675 n42 Tot Total Hepta-Dioxins 0 * * n NotFnd * 0.691 n


43 DPE HxCDPE n44 DPE HpCDPE n45 DPE OCDPE n46 DPE NCDPE n47 DPE DCDPE n
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Run #9 Filename 0208008A S: 3 I: 1 Acquired: 26-FEB-08 21: ~j 7: 28 ...-f'focessed: 29-FEB-08 10:24:12
Run: A829001~A829001 Cal: A829001 Results: 0208008a Version: V3.6 19-0CT-2005 15:45:13


Analyst: ANALYST:CSM Instrument : AutospecSample text: NS. BLANK
Comments: .- n


~onjpg
0.000


Typ Name #Hom Resp RA RT Tox #1 DL Rec Mod?


0 Unk 2,3,7,8-TCDF 0 * * n NotFnd * 13.57 n2 Unk 1,2,3,7,8-PeCDF 0 * * n NotFnd * 28.65 n3 Unk 2,3,4,7,8-PeCDF 0 * * n NotFnd * 28.12 n4 Unk 1,2,3,4,7,8-HxCDF 0 * * n NotFnd * * * n
5 Unk 1,2,3,6,7,8-HxCDF 0 * * n NotFnd * * * n
6 Unk 2,3,4,6,7,8-HxCDF 0 * * n NotFnd * * * n7 Unk 1,2,3,7,8,9-HxCDF 0 * * n NotFnd * * * n
8 Unk 1,2,3,4,6,7,8-HpCDF 0 * * n NotFnd * * * n9 Unk 1,2,3,4,7,8,9-HpCDF 0 * * n NotFnd * * * n10 Unk OCDF 0 * * n NotFnd * * * n


11 Unk 2,3,7,8-TCDD 0 * * n NotFnd * * * n12 Unk 1,2,3,7,8-PeCDD 0 * * n NotFnd * * 18.21 n13 Unk 1,2,3,4,7,8-HxCDD 0 * * n NotFnd * * * n14 Unk 1,2,3,6,7,8-HxCDD 0 * * n NotFnd * * * n15 Unk 1,2,3,7,8,9-HxCDD 0 * * n NotFnd * * * n16 Unk 1,2,3,4,6,7,8-HpCDD 0 * * n NotFnd * * * n
~


17 Unk OCDD 0 * * n NotFnd * * * n
~


IS/RT~ 18 13C-2,3,7,8-TCDF 1 2.124e+04 0.65 n 27:49 33.963 46.67 34.0 n~ 19 IS 13C-1,2,3,7,8-PeCDF 1 1.021e+04 1. 24 n 32:10 19.223 7.102 19.2~ n
I--' 20 IS 13C-1,2,3,6,7,8-HxCDF 0 * * n NotFnd * * * n
I--' 21 IS 13C-1,2,3,4,6,7,8-HpCDF 0 * * n NotFnd * * * n
0 22 IS 13C-2,3,7,8-TCDD 0 * * n NotFnd * 156.8 * n"""'l 23 IS 13C-1,2,3,7,8-PeCDD 1 1.04ge+04 1. 52 Y 33:25 28.218 10.53 28.2 n~
~ 24 IS 13C-1,2,3,6,7,8-HxCDD 0 * * n NotFnd * * * n
~ 25 IS 13C-1,2,3,4,6,7,8-HpCDD 0 * * n NotFnd * * * n26 IS 13C-OCDD 0 * * n NotFnd * * * n


27 Surr 37C12-2,3,7,8-TCDD 0 * * n NotFnd * * * n28 Surr 13C-2,3,4,7,8-PeCDF 1 6.490e+03 0.84 n 33:01 67.247 22.472689.9 n29 Surr 13C-1,2,3,4,7,8-HxCDF 0 * * n NotFnd * * * n30 Surr 13C-1,2,3,4,7,8-HxCDD 0 * * n NotFnd * * * n31 Surr 13C-1,2,3,4,7,8,9-HpCDF 0 * * n NotFnd * * * n


32 ALT 13C12-1,2,3,7,8,9-HxCDF 0 * * n NotFnd * * * n


33 RS 13C-1,2,3,4-TCDD 1 4.491e+04 23.33 n 28:24 0.259 n
34 RS/RT 13C-1,2,3,7,8,9-HxCDD 0 * * n NotFnd * n


35 Tot Total Tetra-Furans 0 * * n NotFnd * 13.57 n36 Tot Total Tetra-Dioxins 0 * * n NotFnd * * n
37 Tot Total Penta-Furans 0 * * n NotFnd * 28.38 n
38 Tot Total Penta-Dioxins 0 * * n NotFnd * 18.21 n39 Tot Total Hexa-Furans 1 1.230e+03 1.11 y 36:49 * * n
40 Tot Total Hexa-Dioxins 0 * * n NotFnd * * n
41 Tot Total Hepta-Furans 0 * * n NotFnd * * n42 Tot Total Hepta-Dioxins 1 2.368e+03 1.12 y 42:20 * * n


43 DPE HxCDPE n44 DPE HpCDPE n45 DPE OCDPE n46 DPE NCDPE n47 DPE DCDPE n
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OAT Labs Inc
Percent Solids Summary Table


Project #: 0208008


Analvst: CSM


%solid=«c-a)/b)* 100


a b c


Sample ID Stali Date


0208008-1 I 2111108 I


Tare Wet Wt(g)


Weight (g) Sample-Tare


1.1351 I 5.6665


Dry Weight


End Date Sample+Tare


I 2112/08 I 5.7983


o/o/vioisture


%Solids jOO-%soIids Comments


I 82.2942-.( 17.7058 I







SECTION 4


PROJECT CASE NARRATIVE AND CHAIN-OF-CUSTODY RECORD







Narrative
Laboratory name:


Case Number:


Sample Numbers:


SDO#


Contract Number


Task Order Number
Cooler Temperature:


Quality Control:


Data/Analysis Technologies, Inc.


Centredale Manor


Sample "1314216"


NA


Loureiro Engineering


NA I
4.1°C


CRQL: The EDL was reported


Laboratory Control spikes: LCS was within limits.
Matrix Spike and Duplicate: A matrix spike and duplicate spike was ran with the set.
The recoveries are reported and were within the control limits of the method. The analyte
2,3,7,8-TCDD appeared to not be homogenous in the sample and led to sample, MS and
MSD results which were not comparable.


Internal Standard Recoveries: The internal standard met the QC guidelines in EPA 8290.


Internal Standard Ion Ratios: The internal standard ion ratios met the QC guidelines in
EPA 8290.


Confirmations: 2,3,7,8-TCDF was not present in the sample, therefore no confirmation
analysis was made.


Report reviewed and prepared by


~.
R. . Mitchum, PhD. President
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.~.... ~ .
All TATs subject to laboratory approval.


:~:.~
.~.,


I . N
Min. 24-hour notification needed for rushes .


SPECTRUM ANALYTICAL, INC. Samples disposed of after 60 days unless
FeattlrlnR


Page __ of _._
HANIBAL TECHNOLOGY otherwise instructed.


Report To: l)w~J ~(o4-~ Invoice To: Project No.: 15 r...ec. 01


\ 00 N"....\.ha\. 1)eM -- C. Q./\k~ ...v. Mo-. a .-.., Site Name:
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\..-.. ';¥11, : ... "-..
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DW=Drinking Water GW=Groundwater WW=Wastewater \/ \
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~
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~
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~
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July 14, 2008 
 
 
Mr. David N. Scotti, P.G. 
Loureiro Engineering Associates, Inc. 
100 Northwest Drive 
Plainville, CT  06062 
 
Dear Mr. Scotti: 
 
Enclosed is the quality assurance review of the analytical data for the aqueous samples collected 
on February 25, 2008, for the Centredale Manor Restoration Project Site in North Providence, 
Rhode Island. These samples were analyzed for volatile organic compounds by SW-846 
Method 8260C. 
 
The results for several compounds were rejected because the compounds were not recovered 
in the associated laboratory control samples.  The data quality for the samples was generally 
adequate; however, the following qualifications were made.  
 
• The positive results for several compounds in several samples should be considered “not-


detected” due to laboratory and equipment blank contamination.  
 
• The reported positive results for several compounds in several samples were qualified as 


estimated due to calibration issues, low matrix spike recoveries, and field duplicate 
imprecision.  


 
• The reported positive results for several compounds in several samples should be considered 


estimated due to undiluted and diluted analysis results imprecision and quantitation that 
exceeded the instrument calibration range.  


 
• All reporting limits were raised to the level of the low concentration standard in the initial 


calibration (with sample-specific dilution adjustments).  
 
A rigorous review of all data associated with the project samples was performed; several non-
industry standard laboratory practices were observed that could not be resolved.  These practices 
were associated with manual integration, the initial calibration, and reporting discrepancies as 
detailed in the quality assurance report.  Although Environmental Standards considers the data to 
be qualititatively reliable (except as previously noted), the reported results should be considered 
quantitative estimates and used with an understanding of the limitations described in the report.  
 







Mr. David N. Scotti, P.G. 
Loureiro Engineering Associates, Inc. 


July 14, 2008 
-Page 2 
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If you have any questions or comments, please do not hesitate to call. 
 
Sincerely,       Sincerely, 


     
Patrick A. Conlon      David R. Blye, CEAC 
Senior Quality Assurance Chemist    Quality Assurance Specialist/ 
        Principal 
 
 
PAC/DRB:hm 
Enc.
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Executive Summary 
 
An analytical quality assurance (QA) review was performed on data generated from the analyses of 
15 aqueous samples (including quality control (QC) samples and dilution analyses) collected in 
association with the Centredale Manor Restoration Project Site on February 25, 2008, by Loureiro 
Engineering Associates, Inc.  All samples were analyzed for volatile organic compounds SW-846 
Method 8260C.  Three comprehensive Contract Laboratory Program (CLP)-like raw data packages 
were prepared by the laboratory and were reviewed by Environmental Standards, Inc. 
 
The results for several compounds were rejected because the compounds were not recovered 
in the associated laboratory control samples.  The data quality for the samples was generally 
adequate; however, the following qualifications were made.  
 
Sample results were qualified for the following reasons: 
 
• The positive results for several compounds in several samples should be considered “not-


detected” due to laboratory and equipment blank contamination.  
 
• The reported positive results for several compounds in several samples were qualified as 


estimated due to calibration issues, low matrix spike recoveries, and field duplicate 
imprecision.  


 
• The reported positive results for several compounds in several samples should be considered 


estimated due to undiluted and diluted analysis result imprecision and quantitation that 
exceeded the instrument calibration range.  


 
• All reporting limits were raised to the level of the low concentration standard in the initial 


calibration (with sample-specific dilution adjustments).  
 







 


 


 
 
 
 
 
 
 
 
Introduction 
 
 
This quality assurance (QA) review is based upon a rigorous examination of data generated from 
the analyses of 15 aqueous samples (including associated quality control (QC) samples and 
dilution analyses) collected in association with the Centredale Manor Restoration Project Site in 
North Providence, Rhode Island, on February 25, 2008, by Loureiro Engineering Associates, Inc. 
The samples that have undergone a QA review are listed on Table 1.  Table 1 presents the field 
sample number, laboratory sample number, sample delivery group (SDG), matrix, collection date, 
and parameter analyzed and reviewed for each sample. 
 
This review has been performed with guidance from the “Region I, EPA – New England Data 
Validation Functional Guidelines for Evaluating Environmental Analysis.”  The validation performed 
was a Tier III or full validation of the data in accordance with this document.  
 
The reported analytical results are presented on qualified analysis reports (Form I’s) in Section 2, 
“Target Analyte Summary.”  The qualified Form I’s include all final data validation qualifiers and 
results.  Data were examined to determine the usability of the analytical results and compliance 
relative to requirements specified in SW-846 Method 8260C.  In addition, the deliverables prepared 
according to a Contract Laboratory Program (CLP)-like data package were evaluated.  Qualifier 
codes have been placed next to reported results on the Form I’s to enable the data user to quickly 
assess the qualitative and/or quantitative reliability of any result based on the criteria evaluated.  
Details of this QA review are presented in Section 1 of this report. 
 
This critical QA review identifies data quality issues for specific samples and specific evaluation 
criteria.  The data qualifications allow the data end-user to best understand the usability of the 
analysis results.  Data not qualified in this report should be considered valid based on the QC 
criteria that have been reviewed. 
 







TABLE 1 
 


SUMMARY OF SAMPLE DATA REVIEWED 
 


CENTERDALE MANOR SITE RESTORATION PROJECT SITE 
 


Loureiro Engineering 
Associates, Inc. Sample 


Identification 


 
Laboratory Sample 


Number 


Sample 
Delivery 
Group 


 
 


Matrix 


 
Date of Sample 


Collection 


Parameter 
Analyzed and


Reviewed 


1316057 0208030-02 1316057 Aq 2/25/08 V 


1316057_MS 
(Matrix Spike) 


0208030-02_MS 1316057 Aq 2/25/08 V 


1316057_MSD 
(Matrix Spike Duplicate) 


0208030-02_MSD 1316057 Aq 2/25/08 V 


1316057DL 
(Diluted Reanalysis) 0208030-02DL 1316057 Aq 2/25/08 V 


1316057DL_MS 
(Matrix Spike) 


0208030-02DL_MS 1316057 Aq 2/25/08 V 


1316057DL_MSD 
(Matrix Spike Duplicate) 


0208030-02DL_MSD 1316057 Aq 2/25/08 V 


1316058  
(Field Duplicate of 1316061) 


0208030-05 1316057 Aq 2/25/08 V 


1316058DL 
(Diluted Reanalysis) 


0208030-05DL 1316057 Aq 2/25/08 V 


1316061  
(Field Duplicate of 1316058) 


0208030-06 1316057 Aq 2/25/08 V 


1316059 0208030-20 1316057 Aq 2/25/08 V 


1316059DL 
(Diluted Reanalysis) 


0208030-20DL 1316057 Aq 2/25/08 V 


1316060 0208030-18 1316057 Aq 2/25/08 V 


1316063 0208030-04 1316057 Aq 2/25/08 V 


1316074 
(Equipment Blank) 


0208030-07 1316057 Aq 2/25/08 V 


1316075 0208030-16 1316057 Aq 2/25/08 V 
 







TABLE 1 (Cont.) 
 


 


NOTES: 
 
V - Volatile Organic Compounds by Gas Chromatography Mass Spectrometry 


(GC/MS) by US EPA SW-846 Method 8260C.  (15 analyses) 
Aq - Aqueous. 
 







Section 1 Quality Assurance Review 
 
 
A.   Organic Data 
 
The organic analyses of 15 aqueous samples (including QC samples and dilution analyses) 
collected as part of the Centredale Manor Restoration Project Site in North Providence, Rhode 
Island, were performed by Data/Analytical Technologies Inc. (DAT) of Plain City, Ohio.  All samples 
were analyzed for volatile organic compounds according to SW-846 Method 8260C.  The samples 
and analyses reviewed for all samples are identified on Table 1.  The data were presented in three 
Contract Laboratory Program (CLP)-like data packages.  
 
The findings offered in this report are based upon a rigorous review of the following: 
 
• sample holding times • sample condition upon laboratory receipt 


• blank analysis results • initial calibration and continuing calibration 
verifications (CCVs) 


• analytical sequence • quantitation of results 


• laboratory control sample (LCS) recoveries • gas chromatogram/mass spectral 
(GC/MS) tuning and system performance 


• matrix spike and matrix spike duplicate 
(MS/MSD) accuracy and precision 


• performance evaluation accuracy 


• qualitative identification • labeled standard recoveries 


• retention times (RTs) • field duplicate precision 


• dilution vs. undiluted result comparison  
 
The qualified analytical results for volatile organic compounds are provided as a summary of the 
data in Section 2 of this report. 
 
Several issues were identified as detailed below.  Issues are presented in two categories – 
reporting issues and procedural issues.  Reporting issues are data deliverable issues that can 
easily be corrected and that may or may not impact the usability of the reported results.  Procedural 
issues are issues that cannot be corrected and address method compliance issues; these issues 
may or may not impact the usability of the reported results.  Comments are also presented.  
Comments address issues for which the data reviewer has provided information in order to clarify 
issues relating to the data.  The data reviewer has included copies of relevant raw data, QC forms, 
and other documentation needed to support any changes made to the data package in the Organic 
Data Support Documentation (Section 3) of this review.  The following issues and comments do not 
necessarily affect data usability (viz., items necessitating data qualification).   
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Reporting Issues 
 
1. Several samples (e.g., 1316059, 1316063, 1316075) had apparent positive results 


reported on the Form I’s as “0 µg/L” that were flagged with a “J” by the laboratory to 
indicate positive detections quantitated below the reporting/detection limit.  In addition, 
apparent “non-detects” were reported on the Form I’s as “0 µg/L” that were flagged with 
a “U” to indicate not-detected.  In general, the incorrect and inconsistent dilution and 
purge volume information (see Comment  1), coupled with the observation that all results 
were presented in mass units (ng) in the instrument raw data, made it impossible to 
verify reported positive results and reporting/detection limits in field samples, QC 
samples, or standards; Environmental Standards was not able to definitively determine if 
the detection/reporting limits reported on the Form I’s were valid (i.e., if low-
concentration positive results should be flagged by the laboratory as estimated [“J” 
flagged]) or as not-detected (“U” flagged).  Method detection limit (MDL) study results 
were not included in the data package provided to assist in the evaluation.  The 
laboratory was contacted to clarify why “0” values were reported on Form I’s, the overall 
reporting format, and the reporting limits utilized for the analyses (i.e., provide a valid 
MDL study).   


 
The laboratory indicated the “0 J” and “0 U” results reported on several Form I’s were the 
result of rounding conventions in the software and that the MDL was used as the 
reporting limit; an MDL study spreadsheet was provided.  Upon receipt of the MDL study 
in effect at the time of analysis, Environmental Standards identified possible issues that 
could impact the validity of the MDL study.  Due to numerous high-concentration target 
compounds requiring dilutions and the general uncertainty of the validity of the MDL 
study, Environmental Standards requested the laboratory to reprocess all sample results 
utilizing the low-initial calibration standard (4 µg/L) analyzed on 3/6/08 as a 
demonstrated reporting limit and to resubmit Form I’s.  Positive results for target 
compounds (supported by acceptable mass spectra) at concentrations below 4 µg/L 
(sample-specific dilution adjusted as appropriate) were requested to be reported with a 
“J” flag; “not-detected” results were to be reported as “4µg/L U” (dilution adjusted as 
appropriate).  The laboratory resubmitted the reprocessed Form I’s as requested, but 
several Form I’s were not resubmitted or not processed correctly.  (see Project 
Correspondence [Section 5]). 


 
2. Based on a review of raw data for the initial calibration performed on 3/6/08, several 


issues and irregularities were identified.  Environmental Standards observed that the 
Volatile Organics Initial Calibration (ICAL) Data summary form (Form 6) included relative 
response factors (RRFs) for each target compound at six concentration levels, although 
the laboratory included raw data for seven concentration levels in the data package.  It 
was not clear if seven initial calibration standards had actually been utilized as it 
appeared that the average response factors (RFs) presented on the Form 6 were 
averaged from only the six RRFs presented (for each target compound) on the Form 6.  
Environmental Standards contacted the laboratory for clarification.  The laboratory 
indicated that all seven standards had been used in the ICAL but that the form software 
is limited to display only up to six calibration points.  The laboratory provided additional 
calibration information verifying the use of seven calibration points.  The resubmitted 
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calibration information, however, still did not provide adequate information to allow for 
the recalculation of the reported results.  A conference call was conducted on 6/4/08 
between representatives of Environmental Standards and the laboratory to address the 
initial calibration and other issues.  The highlights of this call relative to the initial 
calibration are presented below.  


 
• The laboratory does include all seven standards from 4 µg/L to 100 µg/L in the 


calibration curve.  
• The laboratory does not use the average RFs to quantitate positive results as 


originally presented in the data package.    
• The resubmitted information indicated a linear regression curve is used as the 


primary quantitation technique; for selected compounds, a quadratic curve is used to 
quantitate results.  Incomplete information was provided (e.g., the y-intercept) to 
allow the data reviewer to recalculate positive results. 


• The laboratory indicated that the linear regression curve are not forced through zero 
(i.e., does not assume a zero response for a blank and arbitrarily set the beginning of 
the curve at the origin). 


• The negative value observed on the quantitation report (e.g., methylene chloride in 
sample 13160057) for an apparent positive response observed on a chromatogram 
supports the laboratory’s assertion that the linear regression curves are not forced 
through zero.  A negative value would only be possible with a negative y-intercept. 


• The laboratory agreed to submit calibration plots (or linear regression graphs with 
line equations for the linear response compounds) for all compounds that were 
detected in the samples.  The laboratory was unwilling to provide plots for all target 
compounds included in the initial calibration.  Environmental Standards anticipated 
that the plots would allow for recalculation of reported results in the samples.  
Environmental Standards was not able to recalculate results for compounds in QC 
samples (MS/MSD, LCS) that were not also detected in samples. 


• Upon receipt of the calibration plots, Environmental Standards noted that the 
information provided contradicted information detailed above (Bullet No. 4).  The 
plots provided indicated that the linear regression curves were forced though the 
origin. 


• Linear regressions plot were received for all reported compounds except methyl 
acetate, methyl cyclohexane, chloromethane, and toluene; all linear regressions that 
were received were within criteria except the regression for acetone. 


 
In general, inconsistent or incomplete initial calibration information was provided by the 
laboratory such that recalculation of positive results required assumptions or was not 
possible.  Qualification of data as a result of calibration issues is addressed in the 
Organic Data Qualifiers section.  Specific initial calibration issues are detailed below 
(see Section 5).   


 
3. A number of manual integrations in the calibration standards were observed and 


reviewed to the extent possible.  A rigorous evaluation of instrument integrations is not 
possible without access to laboratory data files.  Based on the available data, there was 
no apparent consistency in the approach used for these manual integrations.  A number 
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of the manual integrations were clearly not consistent with typical automatic software 
integrations.  Some integrations added extended baseline area to the peak, others cut 
off sloping areas from the peak both fore and aft of the apex, others appeared to be 
incorrect use of the baseline, and yet others appeared to be integrations of heavily 
splitting peaks (a symptom indicating possible column capacity issues with the high 
standards).  Upon request, the laboratory provided enhanced views of the manual 
integrations performed, but it was still not clear why the manual integrations were 
performed or if they were performed correctly.  The presence of numerous manually 
integrated compounds in the laboratory’s calibration standards is alarming because the 
instrument’s performance and ability to accurately quantitate target compounds is 
demonstrated, in part, by successful multi-level calibrations.  In the 6/4/08 conference 
call, Environmental Standards requested the laboratory personnel to explain the manual 
integration policy and procedures employed at the laboratory and to review the manual 
integrations performed.  The laboratory subsequently responded that the manual 
integrations had been performed acceptably.  It is probable that the 3/6/08 ICAL would 
not have met compliance criteria without the manual integrations.  Environmental 
Standards did not have access to the laboratory data files, and therefore, the 
appropriateness and acceptability of the manual integrations could not be ascertained or 
verified.  For this reason, all positive results should be considered quantitatively 
estimated.  There was no direct reason observed to dispute the overall usability of the 
data set.  Qualification of data as a result of calibration issues is addressed in the 
Organic Data Qualifiers section (see Section 5).   


 
4. Based on a review of the 3/6/08 ICAL Form 6, the RRFs for all target compounds 


quantitated against the internal standard chlorobenzene-d5 were abnormally high relative 
to target compounds quantitated against the other internal standards.  The RRFs are 
typically expected to be approximately “1.”  The RRFs for target compounds quantitated 
against chlorobenzene-d5 were approximately “50.”  The laboratory indicated that the 
internal standard chlorobenzene-d5 was quantified using peak height, while compounds 
utilizing this internal standard were quantitated using peak areas, resulting in high RRFs.  
It was not clear why the mixed quantitation modes had been used but there was no 
apparent effect on the sample results as the samples and calibration standards appear 
to have been quantitated identically.   


5. Based on a review of the MS/MSD raw data, the laboratory incorrectly calculated the 
recovery of several spiked compounds (e.g., those spiked compounds that were 
reported as positive results in the unspiked sample) on the MS/MSD summary forms.  
Environmental Standards confirmed the mis-calculated recovery results with the 
laboratory and corrected MS/MSD summary forms were submitted by the laboratory (see 
Section 5).  The resubmitted MS/MSD forms still contained presentation inaccuracies, 
particularly with respect to the presentation of the amount spiked in the MS/MSD and in 
the calculated recoveries.  Qualification of data due to out-of-criteria MS/MSD recoveries 
is addressed in the Data Qualifiers section.  


 
6. The laboratory did not summarize the LCS recovery results.  Environmental Standards 


could not determine the “true values” from the information provided and therefore, 
utilized the LCS sample concentrators and the MS/MSD results to provide a general 
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assessment of the laboratory’s analytical performance.  From the raw data and reported 
LCS concentrations, tetrachloroethylene was reported at an elevated concentration in 
the 3/10/08 LCS that may be the result of potential carryover contamination from a high 
concentration sample.  The LCS was the last sample analyzed in the sequence and the 
immediate preceding sample may have been the source of the carryover; accordingly, 
no impact to associated samples was apparent.  In addition, 1,2,3-trichloropropane, 
2-chlorotoluene, and 4-chlorotoluene were not detected in the LCS performed on 
3/10/08 but were detected in the LCS performed on 3/11/08 and in the MS/MSD 
analyses.  Corrective actions were not noted by the laboratory as a result of the lack of 
recovery for 1,2,3-trichloropropane, 2-chlorotoluene, and 4-chlorotoluene.  Qualification 
of data due to low LCS recoveries is addressed in the Organic Data Qualifiers section. 


 
7. The laboratory did not provide the Volatile Organic Instrument Performance Check – 


Bromoflurobenzene (BFB) summary form (BFB Tune) or raw data presumably performed 
prior to the initial calibration performed on 3/6/08 on Instrument F4500.  The 3/6/08 initial 
calibration was utilized to quantitate target compound detections in project samples.  
Environmental Standards could not evaluate if GC/MS instrument tuning criteria was met 
prior to the analysis of the initial calibration standards associated with the project 
samples.    


 
 
Procedural Issue 


 
- According to the raw data, all BFB instrument tunes appeared to be performed using 


200-ng of the tuning compound bromofluorobenzene.  Bromofluorobenzene is also a 
volatile surrogate compound that is included in the continuing calibration standards and 
the laboratory did not analyze a separate tune standard at the beginning of the analytical 
sequence, but rather tuned the instrument using the bromofluorobenzene included in the 
calibration standard.  SW-846 Method 8260C requires that 50 ng or less of BFB be used 
to establish the tune of the instrument.  In addition, SW-846 Method 8260C stipulates 
that the default practice for selection of scans for a tune is to average the 
chromatographic peak apex of BFB with the scan preceding and following the apex, with 
background subtraction.  All BFB instrument tunes provided in the data package did not 
follow this practice; a manual integration of the BFB peak that was not centered around 
the apex was performed.  The laboratory was contacted to explain BFB tune procedures 
and indicated that the specific Method 8260C tune requirements cited above are 
guidance (not a requirement) provided that the laboratory can demonstrate the 
instrument is properly tuned.  All Method 8260C ion abundance criteria for percent 
relative abundance were met (demonstrating acceptable instrument tune) for the BFB 
tunes provided.   
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Comments 
 


1. The header information on the Form I’s provided by the laboratory contained incorrect 
information with regard to the volume sample purged onto the instrument during the 
analysis and the dilution factors utilized.  In addition, an inconsistent target compound 
list was utilized for the samples in this data set.  Upon request, the laboratory 
resubmitted Form I’s with corrected header information and a standardized list of target 
compounds.  The laboratory also provided documentation to verify the dilution factors 
and purge volumes (see Section 5).  


 
2. The laboratory did not provide documentation in the original data package that the 


samples were preserved. Upon request, the laboratory provided information to verify that 
all samples were properly preserved (See Section 5). 


 
3. Form I VOA-TIC forms were provided for each sample, but mass spectral library 


searches for non-target compounds were not performed.  The laboratory confirmed that 
library searches were not performed.  


 
4. Sample 1316057 was designated on the Chain-of-Custody (COC) as the MS/MSD 


sample for this data set.  The laboratory appropriately spiked aliquots of this sample for 
the MS/MSD analyses.  When sample 1316057 required a further dilution due to high 
concentrations of target compounds (see Comment 5), the laboratory also reanalyzed 
and reported “diluted” MS/MSD samples.  Environmental Standards evaluated both sets 
of MS/MSD results.  For the purpose of evaluating the effect of the matrix on the sample 
results, the results of the original MS/MSD were applied to the “original” sample 1316057 
and the results of the diluted MS/MSD were applied to the “diluted” sample 1316057 
(1316057dl).  


 
5. Several samples were analyzed for volatile organic compounds at dilutions or were 


reanalyzed at the dilutions indicated on the table below due to suspected or observed 
high levels of target compounds.  When compounds exceeded the linear range of the 
instrument in the original analysis (diluted or undiluted), a second reanalysis at a higher 
dilution was performed to allow quantitation in the instrument’s calibrated range.  When 
an original analysis and a diluted reanalyses were performed and reported, both sets of 
results were evaluated in this QA review and qualified, as necessary.  The dilutions 
resulted in elevated reporting limits for compounds that were not detected in these 
samples.  Qualification of data due to quantitation of results that exceeded the 
instrument calibration range is addressed in the Organic Data Qualifiers section.  
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Sample 
 


Dilution Factor 
Compound(s) Exceeding  


Instrument’s Calibrated Range 
1316057 500x tetrachloroehylene 


1316057dl 5000x none 
1316058 50x trichloroethene 


1316058dl 500x none 
1316059 1x  tetrachloroehylene and trichloroethene 


1316059dl 50x none 
1316060 500x none 
1316061 500x none 
1316074 500x none 


 
6. The cover page of the data package, which contained 424 pages, indicated that sample 


“1316068” was included in the data package; however, there was no sample 1316068 in 
the data set.  Sample 1316058dl was included in the 424-page data package but was 
not listed on the data package cover page.  The laboratory confirmed the error with the 
cover page (see Section 5). 


 
7. Trip blanks were not collected or analyzed in association with this data set.  Possible 


contamination introduced during sampling and transport activities could not be 
assessed.  


 
8. Sample 1316074 was identified as an equipment blank; however, this sample was 


analyzed at a 500x dilution and several high-concentration target volatile organic 
compounds were observed.  It was not clear if the high concentrations were the result of 
contamination in the field, laboratory preparation, or instrument carryover.  Several high-
concentration samples were analyzed in the same sequence with the equipment blank 
and carryover contamination is suspected.  Environmental Standard utilized these 
equipment blank results to evaluate the field sample results because all project samples 
were analyzed in the same timeframe, on the same instrument and potential instrument 
carryover contamination affecting the samples may be indicated by the equipment blank 
results. 


 
9. The laboratory identified sample 1316057 as “057” throughout the data packages.  


Environmental Standards used the sample identification indicated on the sample Chain-
of-Custody (COC). 


 
 
With respect to data usability, the principal areas of concern are blank contamination, calibration 
issues, out-of-criteria, MS/MSD recoveries, low LCS recoveries, possible carryover contamination, 
field duplicate precision, quantitation recoveries that exceeded over the calibrated range of the 
instrument, and quantitation below the concentration of the lowest calibration standard.  Based on a 
rigorous review of the data provided, the following organic data qualifiers are offered.  The following 
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data usability issues represent an interpretation of the QC results obtained for the project samples.  
Similarly, the data validation guidelines routinely specify areas of the data that require qualification, 
yet the methods used for analysis may not require corrective action by the laboratory.  Accordingly, 
the following data usability issues should not be construed as an indication of laboratory 
performance. 
 
 
Organic Data Qualifiers 
 
- The analyses for 1,2,3-trichloropropane; 2-chlorotoluene; and 4-chlorotoluene in 


samples 1316074, 1316060, 1316057, and 1316058dl, should be considered unreliable, 
and the “not-detected” results have been flagged “R” on the qualified Form I’s.  The 
compound 1,2,3-trichloropropane; 2-chlorotoluene; and 4-chlorotoluene were not 
recovered in the associated LCS analysis.  


 
- Due to their presence in equipment and/or laboratory blanks, the following compounds in 


the samples listed below should be considered “not-detected” and the reported positive 
results have been flagged “U” the qualified Form I’s.  Furthermore, results that were 
reported below the sample-specific reporting limit were replaced with the reporting limit 
and the appropriate “U” qualifier.  It should be noted that dilution factors and sample 
volume were taken into consideration when evaluating blank contamination. 


 
 


Compound 
Sample(s) With Positive Results Qualified as 


“Not-Detected” (“U”) 


chloromethane 1316059 and 1316063 


methylene chloride 1316057dl, 1316061, 1316063, 1316075, 1316059, 
and 1316059dl 


trichloroethene 1316057dl 


tetrachloroethylene 1316058, 1316058dl, 1316060, and 1316063 


naphthalene 1316058, 1316063, and 1316075 


toluene 1316059 


 
- The reported positive results for the following compounds in the samples listed below 


should be considered estimated and have been flagged “J” the qualified Form I’s.  The 
on-column concentrations of these compounds exceeded the calibration ranges of the 
instrument. 
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Sample 
Compound(s) Exceeding  


Instrument’s Calibrated Range 


1316057 tetrachloroehylene 


1316058 trichloroethene 


1316059 tetrachloroehylene and dibromochloromethane 


 
- The reported positive results for methylene chloride and dibromochloromethane in 


sample 1316057dl should be considered estimated and have been flagged “J” on the 
qualified Form I’s (unless previously flagged “U”).  Methylene chloride and 
dibromochloromethane were observed in sample 1316057dl but not in a lower dilution 
analysis of this sample (sample 1316057).  The results for methylene chloride and 
dibromochloromethane in sample 1316057dl should be used with caution as possible 
instrument or glassware contamination is suspected.  


 
- The reported positive results for dibromochloromethane in sample 1316059 should be 


considered estimated and have been flagged “J” on the qualified Form I’s.  
Dibromochloromethane was observed in sample 1316059 at a concentration that 
exceeded the instrument’s calibration range but was not detected in the diluted 
reanalysis of sample 1316059 (sample 1316059dl).  The results for 
dibromochloromethane in sample 1316059 should be used with caution as possible 
instrument or glassware contamination is evident.  


 
- The reported positive results for acetone in samples 1316059 and 1316063 should be 


considered estimated and have been flagged “J” on the qualified Form I’s.  Low linear 
correlation coefficients (< 0.995) were observed for acetone in the associated initial 
calibration. 


 
- The reported positive results for the methyl cyclohexane, chloromethane, methyl 


acetate, and toluene in all samples should be considered estimated and have been 
flagged “J” on the qualified Form I’s.  Environmental Standards could not confirm the 
reported quantitative results from the initial calibration information provided. 


 
- All reported positive results should be considered estimated and have been flagged “J” 


on the qualified Form I’s.  Numerous manual integrations were observed that may have 
impacted the acceptability of the initial calibration.    


 
- The reporting limits for bromomethane; methyl acetate; and  


1,2-dibromo-3-chloropropane in samples 1316063, 1316075, 1316059, 1316058, and 
1316061 may be higher than reported, and the “not-detected” results have been flagged 
“UJ” on the qualified Form I’s.  High percent differences (%Ds > 20%), coupled with 
decreasing instrument sensitivity, were observed for bromomethane; methyl acetate; 
and 1,2-dibromo-3-chloropropane in the associated continuing calibration check 
standard analyses. 
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- The reporting limits for methyl acetate; 2-butanone; sec-butylbenzene; 
1,2-dibromo-3-chloropropane; and naphthalene in samples 1316074, 1316060, 
1316057, 1316057dl, 1316058dl, and 1316059dl may be higher than reported, and the 
“not-detected” results have been flagged “UJ” on the qualified Form I’s.  High %Ds 
(> 20%), coupled with decreasing instrument sensitivity, were observed for methyl 
acetate; 2-butanone; sec-butylbenzene; 1,2-dibromo-3-chloropropane; and naphthalene 
in the associated continuing calibration check standard analyses. 


 
- The reporting limits for 1,2-dibromo-3-chloropropane; acetone; methyl acetate; 


2-butanone; 4-methyl-2-pentanone; and 2-hexanone in sample 1316057 may be higher 
than reported, and the “not-detected” results have been flagged “UJ” on the qualified 
Form I’s.  Low recoveries (< 70%) were observed for these compounds in the associated 
matrix spike and/or matrix spike duplicate analyses. 


 
- The reported positive results for vinyl chloride in sample 1316057 and for methylene 


chloride in sample 1316057dl should be considered estimated and have been flagged 
“J” on the qualified Form I’s.  High recoveries (> 130%) were observed for vinyl chloride 
and methylene chloride in the associated matrix spike and/or matrix spike duplicate 
analyses. 


 
- The reported positive results for tetrachloroethylene in samples 1316057 and 1316057dl 


and for methylene chloride in sample 1316057dl should be considered estimated and 
have been flagged “J” on the qualified Form I’s.  High relative percent differences 
(RPD > 20%) were observed between the results for tetrachloroethylene in the 
associated matrix spike and matrix spike duplicate analyses. 


 
- One field duplicate pair (sample 1316058 and its duplicate, sample 1316061) was 


submitted and analyzed for volatile organic compounds with this data set.  In general, 
acceptable precision and sample representativeness were demonstrated by the 
correlation observed in the field duplicate pair.  The reported positive results for 
trichloroethene and tetrachloroethylene in samples 1316058 and 1316061 should be 
considered estimated and have been flagged “J” on the qualified Form I’s.  Large 
discrepancies (RPD > 20% when both results were ≥ 5× the reporting limit) were 
observed between the results for these compounds in the sample and its field duplicate.  
A complete comparison of the reported positive results has been included in Section 3. 


 
- All positive results reported at concentrations less than the sample-specific reporting 


limit (low concentration initial calibration standard adjusted for dilution factors and 
sample weight/volume) should be considered estimated and have been flagged “J” on 
the data tables. 


 
 
A complete support documentation of this organic QA review is provided in Section 3 of this report. 
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B.   Conclusions 
 
This QA review has identified a number of aspects of the data that required qualification.  Portions 
of the data were qualified for reasons that include blank contamination, out-of-criteria LCS and 
MS/MSD recovery and/or precision, instrument calibration issues, reporting issues, instrument 
carryover issues.  In order to use any of the data, the data user should understand the qualifications 
and limitations as specified in this QA review.  The Project Case Narrative and Project Chain-of-
Custody Record are presented in Section 4 of this report.  Project Correspondence is presented in 
Section 5.  
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SECTION 2 
 
 


TARGET ANALYTE SUMMARY 
 







 
ORGANIC DATA QUALIFIERS 


 
 
ND The compound was not detected at or above the associated numerical value. 
 
U This compound was “not-detected” or it was detected in a blank at a similar level. 
 
R Unusable result; compound may or may not be present in the sample. 
 
J Quantitation is estimated due to limitations identified during the quality assurance review 


(data validation).   
 
E Quantitation is estimated due to limitations identified during the quality assurance review 


(data validation).   
 
UJ This compound was analyzed for but was not detected.  The associated detection limit is 


probably higher due to a low bias identified during the quality assurance review. 
 







SAMPLE NO.1A


VOLATILE ORGANICS ANALYSIS DATA SHEET I ~


-U.lg5~7-- fJI'os>
Lab Name: DAT~a.boratory Contract: Loureiro En L.... '


GC Column: RTX-5.9.£ 10: 0.53 (mm)


Soil Extract Volume: (uL)


Matrix: (soil/water) WATER


Sample wtlvol: 5.0 (g/ml) ML
---


Level: (Iow/med) _LO_W__


% Moisture: not dec.


Lab Code: --_ .... _-- Case No.: Centredal SAS No.: SDG No.:-_.... ----


Lab Sample 10: 0208030-2 10uL


Lab File 10: 03100818.0


Date Received: 02128/08


Date Analyzed: 03/10/08----
Dilution Factor: 500.0-----
Soil Aliquot Volume: (uL)


CAS NO. COMPOUND


CONCENTRATION UNITS:


(uglL or ug/Kg) _U_G_/L _ Q


'_.....-------,--_.-:-:----::-------_ ..----,----- '-----;-----,


~5-71-8 ." ,i Dichlorodif1uorom~thane E 2000 U ..
L!..4.-87-3 9.c..;.h=lo-'-'ro""'m-'-'e"-"th-'-'a_n.e=- ,_...__-I 2000 U


75-01-4 '.. I Vinyl chloriQ~.. _ ~ 480 .¢" .,_
74-83-9 i Bromomethane .,,,.. 2000 \-d._j


1---'--7",--S---"-0,,,--0---,,-3__•._ : Chloroethane ..... .~ ......_
t-----'-7~S-_=69-"'------'-4__._-.. i Trichlorofluorome!hane 2000 I U


75-35-4 11-Dichloroethene .•2000 UI---'--"'----"-~ .,-+-...:...J....:.-=..:.==::..::..:..:::..:...:..:::__ ._,... _" _+_-_


~I-64...=c..o.----'1 ---1.....:~~etone. +_--....:=2000 U
79-20-9 ..._ Methyl A.=.c:;::e=ta':'-'te=--- .._+--__=20-=--'0::...::0_ . .. U


...1S-15-0 -=C.~ar=b_=o'--'--n__=__d=is=ul-'-'-fid=e'-- .._._. 2000 I U
1634-04-4 ! Methyl Ter1:,gu!YI ether I 2000 U
75-09-2 I Melbylene Chloride i 2000 I U I


1-_..156-60-5 .I Trans-1 ,2-dichloroethene ~i, 2000 .11_
i 75-34-3 ~1r 1-Dichloroethane 2000 U
r-:ro-93"3 2-Butanone ... -----I 2000 U


,594-20-i' ."" ,Propane, 2,2-djchloro- ''',..~..", 2210000'-0° ,~ ...
; 540-59-0 cis-1,~:.Qichloroethene . ~ ~


I 67-66-3 ". . i Chlgroform n ..n_ I 200Q.. U
i 74-97-5'- Bromochloromethane 2000 U
t!.t0-82-7 ..,. Cyclohexane .~_ _. 2000 L! ,..]
i-- 71-55-6 .. ' 1 1.1,-Trichloro_e=.,::th..'-'a"'-.n'-"'e'---- .. __. 2000 ,,.~
:. 56-23-5 ... .. Carbon tetrachlQride 2000 __~
, 563-58-6 ., _ 1.1-DichloroproRene 2000 U


:~ 71-43-2 ...... Benzene ,,_.-"',,~~=====-=--=--=--=--=--=-~.-.... 2000'1·".!:!...-
i 75-34-3 1.2.:0ichloroethane 2000 U
i 108~1-2' ! Methylcyclohexane .__--.=====:===_-..~_-=2c=..00=...:0=---+-----=U-__ '"'t'"


: 127-1_~,~.4 : Trichloroethene •. - __--+__.-19-000..9'" ... ..)
.. 78-87-5 J. 1;2-Dichloropropane 2000 U
__J.0B-10-11·


u


4-Methyl-2-pentanone ... ,.' -- 2000 U I
74-95-3 r Dibromomethane 2000 -U


1


-7"5=27-4 ..__._ I" BromOdichlorom~thane-'-------1-"- 2000 U I


I 591-78-6 2-Hexanone - 2000 O' U II


,f-'--=--1o=-:',~'-~.!3':-"_8:""":-3=----""-+--=T:"":.Q'-:-"!lJ=en=e==--'----~__-.__-._-_-_-~--,re--'---_-,2::=-,0:--"-OO~U
j 71-55-6 1,1,2-Trichloroethane I 2000: U ..
I 127-18-4:... Tetrac~!.Q!oethyfene ----+-·---,-2-=-'20~0~00 ..'. -S
I 142-28-9 1,3-Dichloropropane ..., +-__. 2000 U
r'''124-4B-1 I DibromO.f:Dloromethane ,2000 U
i 106-93-4 I 1,2-DibrQJ!loethane --J 2000. '±=J
; 108-90-7"·- --.-.n+----'-C=h'-=Io:""":ro=":"be'nzene __..._.. ~f-._:--......:2=-:::0:...=..06-L._0
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: OAT Laboratory Contract: Loureiro En
057


Soil Aliquot Volume:


Case No.: Centredal SAS No.:


GC Column: RTX-502 ID: 0.53 (mm)


Soil Extract Volume: (uL)


SDG No.:


(uL)


0208030-2 10uL


03100818.0


02/28/08


03/10/08


500.0


Lab Sample ID:


Lab File 10:


Date Received:


Date Analyzed:


Dilution Factor:


WATER


5.0 "_ (g/ml) _M_L__


LOW


Lab Code:


Matrix: (soil/water)


Sample wtlvol:


Level: (Iow/med)


% Moisture: not dec.


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L _ Q


1100-41-4 _.---L,-'.EthYlbe~zene ----r------=2:-::"0::-:00· i ~U--l
1630-20-6 ,~
H06-42-3


%47-6 _.~ ~UU q
100-42·,~__...
75-25-2 ...__


f----~8-82-8 ---'- IsoproPvlbenzene 2000


i~~~:~51 ----1


1


' - -


103:::65-1


~=~~,--,}g,-,-,~:....::::....- "=u----:-"li.1 ~Q...I
1..Q!J-67-8


I 106-43-4 =-~
i 135-98-8 .. ../ sec-Buty':lbenzene 2000 I Ul
'-'95-63-6 - ..~im~!hylbenzeDe=- .. .. " 2000 ~_ U
98-06:...:.6,,--_.~tert-Butylbenzene . I ...' 2000 U
541-73-1 . ~3-Dichlorobenzene I 2000 U
49-87-6 I p-lsppropy1totuene '! . 2000 U
105-51-!3 I n-Bu Ibenzene


~106-46-7 14-Dlchlorobenzene 2000+l
95-50-1
96-12-8 1


120-82-1 --..l.. I


I 87~68-3 -----lJ1 ·1


,~9-3 -_..~ !
I 87-61:,6=----_


FORMIVOA
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Contract; Loureiro En


1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


Lab Name:


Lab Code:


D{::r._~.aboratory
~----


Case No.: Centredal SAS No.:


SAMPLE NO.


SOG No.:


Matrix: (soil/water) WATER


Sample wtlvol: 5.0 (g/ml) ML---
Level: (low/mad) LOW----
% Moisture: not dec.


GC Column: RTX-502 10: 0.53 (mm)


Soil Extract Volume: (uL)


Lab Sample 10: 0208030-2 1.0uL


Lab File ID: 03110804.0


Date Received: 02/28/08


Date Analyzed: 03/11/08----
Dilution Factor: 5000.0


Soil Aliquot Volume: (uL)


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or uglKg) UG/L---- Q


_..........._-- ,


J:lromomethane 20000 I
~-'--IChloroethane


~~_._--'-._.. '-' ....., 20000 I
TrichlorofJuoromethane


-" .•._,,'''_'
20000 U


1, 1-Djch'oroethelJ~___.......__.__. 20000 U
Acetone


I
20000 I U


_ ....~, ......... ' ... M f
Methyl Acetate 20000 U
Carbon disulfide -------r 20000 U
Methylene Chloride -···~OO() -aeee- -JQ-_ ....J-!.'-


T~~.D.§:.1...~-dichloroethene 20000 U
1.1-Dichloroethane 20000 L!___......,~.


2-Butanone f---
20000 U


.~".."~
Pr<?'p'~.§l. •..b2-dichloro- 20000 U
cis-1,2-Dichloroethene 19000 J~_.......... ..-.-


9tJtoroform 20000 U


I
Bromochloromethane 20000 , U


,..~-
.Qyclohexane 20000 I u


" ~''' ....~- i
1.1.1.-Trichloroethane 20000 U


-_ ••• &" •• . .•.._~" .. _........
Carbon tetrachloride 20000 U •..~
1.1-Dichloropropene 20000 U .-
Benzene


---~r


20000 U
- i


75-09-2 ,
I 156-60-5 i


75·34-3 I
78-93-3 __' .1-
594-20-7


: 540-59-0 ----r--
" 67-66-3 -, ..~
r----=""O'~'-=----- I
. 74-97-5
. 110-82-7


75-71-8 -'T-6ichl'cirodifluoromethane ~..__ . "'-2?OOOO~000I_---"U=___~
r---'-74---'--.----"'8__=_7-...::;3 -+--!---"Chl.QrQrn..§litla-'-'-ne=------- -_-o-_----+I_-_------"'-=~ U


_75-01-4 --+ Vinyl chloride I 20000' U
74-83-9 I


, 75-00-3


1.-It~~~1 T+--i


~7-9.4.-J +_


79-20-9
75-15-0
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Level: (Iow/med) LOW
----


% Moisture: not dec.


GC Column: RTX-502 10: q:,?~...... (mm)


Soil Extract Volume: (uL)


Lab Name: ,I:?I.\T L_a--'-bo-'-r--'-a-=to:-..,ry'------ '


Lab Code: Case No.: Centredal


Matrix: (soil/water)


Sample wUvol:


WATER
"'~'R'__


5.0 (glml) ML---


057
Contract Loureiro En


SAS No.: SDG No.:
----


Lab Sample ID: 0208030-2 1.0uL


Lab File ID: 03110804.0


Date Received: 02/28/08


Date Analyzed: 03/11/08,
Dilution Factor: 5000.0


-----
Soil Aliquot Volume: (uL)


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) ,,:!,~/~, _ Q


----_. ,.......--
ene 20000 U---.... - ... -,...--...........-.~.


I"-~=
I


_._.-
e U
hloroethane U
ne 20000 _ •• ,r." U


---~


i I
propane 20000 U


,....- " ..---
e I 20000 U
Ibenzene 20000


,
Ui·_r._ ...... ·


e 20000 U._._.....-


-~~
ene 20000_._-
Ibenzene


•• ~r r_...
20000


ne 20000
,


_..-.....
!nzene 20000 U


--~ .."_. ~._I


ane 20000 U,- ..


r -,-,- ..-,-~,.,--.-- -.----,-----::-::-:~-,---____:_:c_
1_63,0,~.2.0_~ ..._.__--i--'-'1,L:.1.L:,1Cl.:,2"-..-...:...Te::o:t"-'ra~c:.:..:h:.::lo.:....:ro:..::e:..:.:th.:.:a:::n,_,oe___ j 20000 U


I
~~~~~~3 .. - -I m/p-Xylene --·1·......"·· ·--,.....:;=..:~=~=~,-,-~~-=-~==u~==


L.100-42-5 I ~~~~~e •··•..--·-·-------+/---2-,--0'--'0'--"0-=-0-.-+...E
'


~--j


1..··~1~O~8~.:__28~-6~~-.1.. I ~~p~~~~~~nz I 20000H< Bromobenzen
79-34.---:-5=-- +--:1:..L,1:....t,2=.J,c=.2:!.~trac
103-65-1 n-Pro Ibenze
96-18-4 1..?...3-Trichloro


I 95-49-8 2-Chlorotoluen
'-'110Q.6S--4-637-4-8 1,3,5-Trim~thy
I 4-Chlorotoluen
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


1316058


(uL)


(mm)


(uL)


WATER


5.0 (g/ml) ML
---


LOW


Lab Name: pAT Lab<?r---'.a_to_ry<-- Contract: Loureiro En


Lab Code: Case No.: Centredal SAS No.: SOG No.: ----
Lab Sample 10: 0208030-5 100uL


Lab File ID: 03100812.0


Date Received: 02/28/08---
Date Analyzed: 03/10/08-----
Dilution Factor: 50.0 ---
Soil Aliquot Volume:


Matrix: (soil/water)


Sample wtlvol:


Level: (Iow/med)


% Moisture: not dec.


GC Column: RTX-502 10: 0.53


Soil Extract Volume:


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L Q


FORMIVOA
Page 18R of 560


i 75-71 ~8-.._==~_·- ! Dichlorodifluoromethan'e ,_--+'_.__-=2=..::oc;0--lI=-JO
!... 74-87-3 I Chloromethane 1 200 I U I


: 75-01-4 I Vin I chloride 1___ 30 1 IJ"._, I


, 74;-83-9 Bromomethane I 200 U
75-00-3 =C~hl~o~ro'---e""'th'-"a"-'n'---e~-'------,-. '-r="


~
'_]5-69~4 I Trichlorofluoromethane .- ;gg "'y--


75-35-4 ,----, ! 1.1-Dichloroethefle . 200 U I


67-64-1 ,_L.Acetone. .=$-. 200 tbU.~
79-20-9._1. Methyl.Acetate ... _ __ 200 U


175:15-0 I Carbon disulfide 200 _ U
I 1634-04-4 -- I Methyl Tert-~~tYI ether 200 U


r75-Dg-2 ,. I Meth}:'lene Chloride ! 200 lUi


156-60-~, i Trans-1.2-dichloroethene --+- ~o90060i_ J~~ I
Z5-34-3 , ,.1 1.1-0ichloroethane .--1-


,78-93-3 -l2~~none I
! 594:20-7 ---r-~!oPMe, ~,2-dichlo~o- 200 U
t_540-59-0 . I cis-1,,2-Dichlorqethene ,__..:....11:..::0=0_j---.~=:-----:~'"--!


67-66-3 I Chloroform 200 U


I
74-97-5 -,~romochloromethan~ 200 1 u


, 110-82-7 C clohexane 200 =HU
1"71-5.5-6 1,1,1,~Trl9hloroeth,ane 200 [---.!L-


56-23-5 Carbon tetrachloride 200 1 U
56~:58-6 .._,.__I ,1,1-Dich!oroprope[1e 200 'l--u--,
71,-43-2 -, Benzene ~
75-34-3 11'2-DiC",-h=lo,-,--ro=...:e::..::th:..:.;a=n=e ,~ --+--
108-87-2 __ . Methy/cyclohexane r1
127-18-4 I Trichloroethene ~
78~87-5 __.... 1,2-Dlchloroprop'.ane _ ..
108-10-1 ---l.:4-MethyJ-2-pentanone ~OO u-I
74-95-3..__.. Dibromomethane . __222~Q~0_ U~ ~


I 75-27-4 Bromodichloromethaner-591-78-6 __._ 2-Hexanone


108-88-3 Toluene ~ 200 ~
71-55-6 ----T 1,1,2-Trichloroethane . 200 U
127-18-4--·"--j-TetraChlo~gethylene .'"---.i~ l.l-'


c_J42-28-9 ,~1,?-DichlorQpropanE!, 200 U


:-!?4-48-1 ,:lDibromochlor9methane .. ± 22!±OOo06'. ~u ~
I 106-93-4 1,2-Dibromoethan=e__ .
~0-7. . Chlorobe;;.~ene - _


3/90







(uL)
..,---


SAMPLE NO.


SAS No.: __ SDG No.: ~ _


Lab Sample 10: 0208030-5 100uL


Lab File 10: 03100812.0-_•.


Date Received: 02/28/08
---


Date Analyzed: 03/10/08------
Dilution Factor: 50.0----_.-
Soil Aliquot Volume:


(g/ml)~.._


WATER


5.0


LOW_..'---


...-----


1A
VOLATILE ORGANICS ANALYSIS DATA SHEET I I


1316058
Lab Name: .oAT LaEo,ratory Contract: Loureiro En L... --I


Lab Code: Case No.: Centredal


Matrix: (soil/water)


Sample wtlvo/:


Level: (Iow/med)


% Moisture: not dec.


GC Column: RTX-~02 fD: Q,~ (mm)


Soil Extract Volume: (uL)-------


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L Q


1'''00_-41-4 ," "Eth~lbenzene . .., =C 28-~tl·
630-20-6 .1 1.1.1,2-Tetrachloroethane -----+-._ 200 U _


. 106-42-3 ~LP-XYlene. ,,____ 96.1
i,,",95-47-6 , o-Xylene.."' 56 J


100-42-5 ~rene 200 ~
-1:5-25-2 Bromoform ---+ --"·2=0=-=.0_. ----.'+-''''j
~-?2-8 l~opropyfben~=en=e,---- __"
! 108-86-1 Bromobenzene
i 79-34-5 .:_ 1.1,2t?-Tetrachloroethane ..__+- --==
I 103-65-1 n-Propyl!?enzene.,--__


96-18-4,. ., 1.2.3-Trichlorooropane 200 U
95-497,§ • 2-Chlorotoluene .": ':- 22°


0
°0 uU ."1


108-67-8 ._ 1.3•.§-Trimethylb..enzene .", I
106-43-4 4-Chlorotoluene _, .. I 200 'U1
135-98-8 .", sec-Butylbenzene. !. 20~---+---y_


I 95,~3·6 I 1.2.4-Trimeth)1benzene ,. I ~-+---P
. 98-06-6 . ! tert-BuJ:ylbenzene.. I 200 I U
L....~1-73-1 .. ! 1.3-Dichlqrobenzen~,.., I 200 I :::Y=:J
149-87'6 " I p-Isopro~toluene "*" 200 I U_1.05-51-8 ... I n-Butylbenz;ene .. ' 200 .~---.JL.._


106-46-7 I 1,4-Dichlorobenzene . 200 --+----M-
i99-50-1 _=+1_1,2-DiChlo!:.obenzene " .. __ 200. U "~
~6-12-8 .1 ,2-Dibromp-3-chloropr0f:1ane 200 U
I-.J 20-82-1 1.2,4-Trichlorobenzene -, I . 400 U:
i_".87-68-3... ... ~chloJobutaciiene 'n • • r' 200 I U I
i 91-20-3 -L,~thalene I 900....23- I ~e..v
l??.-61-6 -.. I \2,3-Trichlorobenzene·_'. .=r=:= 200, I JI.~


FORMIVOA
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GC Column: RTX-502 10: 0.53


lab Name: DAT Labo_r_Bt_o--,-ry _


1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


(uL)


Lab Sample 10: 0208030-5 10~~_


Lab File 10: 03100820.0


Date Received: 02/28/08----
Date Analyzed: 03/10/08


Dilution Factor: 500.0----
Soil Aliquot Volume:


SAMPLE NO.


1316058 c,\;t
Contract: Loureiro En :::J


---


SAS No.: SDG No.:


(g/ml) _ML .__


Case No.: Centredal


(mm)


__ (uL)


WATER-_._--
5.0


Lab Code:


Matrix: (soillwater)


Sample wttvol:


Level: (Iow/med) LOW


% Moisture: not dec.


Soil Extract Volume:


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L Q


FORM IVOA
Page 135R of 424


~~:~;:~ g~~~:~~~~~~m_~}hane -----I-----=2;:.=..0~0~0~ -j' U~ -'~.-.
_?§~01-4 Vinvl chlor=id=e .____ =~j
_.!:4-83-9 Bromo.r.nethane 2000 U
....1~::Q0-3 Chloroeitl_ane 2000 U


75-69-4 Trichlorofluorofl)ethane 2000 U
75-35-4 1.1-Dichloroethel')e 2000 U
67-64-1 Acetone. 2000 U


. I
I 79-20-9 .Methyl Acetate.. 2000 •._U__I


75-15-0 Carbon disulfide 2000 1 U :
1634-04-4 !. Methyl Tert~butyl ether 2000 .~ U .;
75-09-2 i lv1~thylene ChloD.ge 2000 I ..........=U,-----;


_1§6-60-5 : Trans.1.2-dichloro~thene 2000 i U i
75-34-3 .L 1, 1-Dichloro.""-et~ha~n-,---,-e ... :,,....__..:::::2~000 i "'lJI


! 78-93-3' : ?-Butanone._ '2000 I U -j
!' 594-20-7-'" I Propane, 2.2.:d-ic-h-lo-ro---- -~~~==~~··:.__-=20.::..:q"q U J
i' 540-59-0 -' ..Icis-1,2-Dichloroethene C 1500 Jtf·-
.....67-66-3 Chloroform ~_----, -.... --2,:-.::000.. J1 U.


74-97-5 I Bromochloromethane =+= 2000 U
110-82-7 I Cyciohexane ._" .- .. .. , 2000 "I. U I


71-55-6 t. 1,1,1.-Trichloroethane 200mO l Us
56-23-5 : .9arbon tetrachloride '.-_-l__-=2=000 lJ_
!?63-58-6, 1.1,.-Dichloroprqpene ._====1 __=20=..=09 u_


I 71-43-2 , .... I· Benzene.. 2000 I .....!:L---J
I 75-34-3 1.2-Dichloroethane. . .. 1


i 108-87:2----1 Methylcyclohexane lF127~18-4 ... I Trich!9roethene .•"------ :---I'J
18-87-5 i 1.2-.oichloropro~~.:.:..:ne=---- +--- __----",,-=- =- ~
108-10-1 4-Me!i!yl-2-pen1anone .2000 . U 1


~9'5-3 I Dibromomethane ------t--- 2000.... _uU~_ ..


I. 75-27-4 r BromodichI9r:...=o"-'-m=e=th=a:.:.,:n=.e·_...._-__ -+ ~2=-"O"",0-,,-0--{_
__.~91-78-6 1 2·Hexanone 2000


108-8.~_-3 +1.....:Tc..::o::..=Ju:.::,e:.:.;ne=----_-----,,-_ 2000
71-55-6 .11,1,2-Trichloroethane 2000 ~
127-18-4 Tetrachloroethy.lene 15000 ·~U. u...


~_14_2:_?.?-9 1,3·Dichloro ro an~_____ 2000
, 124-48-1 .. Dibrom.ochlorometbane 2000 .~UU -j
i 106-934 ----l-1,.?-Dibromoe!!lane I 2000 ~
! 1'0"8::90-7 . I Chlorobenzene="-'-=----- L.__--=2000 _.~


3/90







SAMPLE NO.


SAS No.: SOG No.: -
Lab Sample 10: 0208030-5 10uL...
Lab File ID: 03100820.0


." .-
Date Received: 02/28/08


--'


Date Analyzed: 03/10/08


Dilution Factor: 500.0_ ...
Soil Aliquot Volume: (uL)


,__ (g/ml) ML ...,~_


WATER


5.0


LOW


1A
VOLATILE ORGANICS ANALYSIS DATA SHEET I I


1316058
PA.T Laboratory Contract: _Lo_~r~i_ro_E_n_ _ ---'


Case No.: Centredal


Lab Name:


Lab Code: _._----
Matrix: (soil/water)


Sample wtlvol:


Level: (Iow/med)


% Moisture: not dec.


GC Column: RTX-502 10: 0.53 (mm)


Soil Extract Volume: (uL)---_._,


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) . _U_G_/L _
• p,,-


I
-I....


..
IOR'''' ,


,~"
I


I...
I.....0'


I_",0.


I


1=.- r'"
..


..,-=t=
_.


."


_on,


..
.. ,..


J
-


FORMIVOA
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: OAT Laboratory Contract: Loureiro En
~~-


1316059


Case No.: Centredal SAS No.:


GC Column: RTX·502 10: 0.53


Soil Extract Volume: (uL)


SDG No.:


Lab Sample 10: 0208030-205.0mL


Lab File 10: 03100811.0


Date Received: 02/28/08


Date Analyzed: 03/10/08


Dilution Factor: 1.0


Soil Aliquot Volume:


(mm)


(uL)


(g/ml) ML


WATER


5.0
-----


LOW


Lab Code:


Matrix: (soil/water)


Sample wt/vol:


Level: (Iow/med)


% Moisture: not dec.


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) --=-U_G_/L~~_ Q


75-71-8 Dichlorodifluoromethane , 4- -ft U
74-87-3 Chloromethane ... ...-r .Q--v-_.-


':175-01-4 Vinyl chloride 2--_. --
Lf D74-83-9 Bromomethane ----"------ U


75-00-3 Chloroethane U
75-69-4 Trichlorofluoromethane I U
75-35-4 1,1-Dichloroethene + U
67-64-1 Acetone 6 "'J"
79-20-9 I MethYl Acetate ~.8"" U
75-15-0 Carbon disulfide '(.a- U
1634-04-4 Methyl Tert-butyl ether 12 ~
75-09-2 Methvlene Chloride 4 t).;


156-60-5 Trans-1 2-dichloroethene "(...9" U
75-34-3 1,1-Dichloroethane \,( Rr" U
78-93-3 2-Butanone I--r' U
594-20-7 Propane 2,2-dichloro- .. ff"' U
540-59-0 cis-1,2-Dichloroethene 26 ~


67-66-3 Chloroform 2 "3
74-97-5 Bromochloromethane "t~ U
110-82-7 Cyciohexane , .fr U
71-55-6 1,1,1,-Trichloroethane : ~ U
56-23-5 Carbon tetrachloride


,
.fr Ui


563-58-6 1,1-Dichloropropene I fJ U
71-43-2 Benzene i .a- U
75-34-3 1,2-Dichloroethane i -9"'. U
108-87-2 Methvlcvclohexane i


,v ~ U
127-18-4 Trichloroethene


,
21 ~,


I


78-87-5 1 2-Dichloroprooane i 4-k U
108-10-1 4-Methvl-2-pentanone jd-- U
74-95-3 Dibromomethane i -fr UI


75-27-4 Bromodichloromethane I .-6'" U
591-78-6 2-Hexanone I .1,..-.0- U
108-88-3 Toluene I 'f-& u"
71-55-6 1,1,2-Trichloroethane I !.t...e--'" U
127-18-4 Tetrachloroethvlene i 730 ~1


142-28-9 1 3-Dichloroorooane i &of..-tr U
124-48-1 Dibromochloromethane I 560 -I?':1
106-93-4 1 2-Dibromoethane i ~-& U
108-90-7 Chlorobenzene I 't~ u


FORM IVOA
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: gj\T Laboratory Contract: Loureiro En
1316059


GC Column: RTX-502 10: 0.53 (mm)


Soil Extract Volume: (uL) (uL)


SDG No.:


Lab Sample 10: 0208030-20 5.0mL


Lab File 10: 03100811.0


Date Received: 02/28/08


Date Analyzed: 03/10108


Dilution Factor: 1.0


Soil Aliquot Volume:


Case No.: Centredal SAS No.:


WATER


5.0 (g/ml) _IVIJ- _


Lab Code:


Matrix: (soil/water)


Sample wUvol:


Level: (low/med) LOW


% Moisture: not dec.


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L
----


Q


100-41-4 Ethylbenzene J 'or -e- U I-1--
630-20-6 1,1,1,2-Tetrachloroethane i Q- U!


106-42-3 m/p-Xylene ~ f!' u...i
---!--


{f ;95-47-6 a-Xylene ..__L __ U i


100-42-5


I
Styrene : -(j U j


;


75-25-2 Bromoform r fd U ,
i


98-82-8 Isopropylbenzene i .g-- U
I


i
I


108-86-1 I Bromobenzene fJ U !


I 79-34-5 ! 1 t 112,2-Tetrachloroethane I ~ II
j u


103-65-1 ! n-Propylbenzene f .f!J U II


96-18-4 1,2,3-Trichloroorooane j [1 U !
95-49-8 I 2-Chlorotoluene i ~ U
108-67-8 1,3,5-TrimethYlbenzene IY U


I
I


106-43-4 4-Ch lorotoluene i J;? U f


135-98-8 sec-Butvlbenzene I ..r U
95-63-6 1,2,4-TrimethYlbenzene i .f!r'" U
98-06-6 tert-Butvlbenzene I .f!J' U
541-73-1 1,3-Dichlorobenzene I !i!r U
49-87-6 p-Isopropyltoluene "!""" U
105-51-8 n-Butvlbenzene ;t"" U
106-46-7 1 4-Dichlorobenzene ,f!' U
95-50-1 1,2-Dichlorobenzen"e -'() u....
96-12-8 1,2-Dibromo-3-chloropropane A" U
120-82-1 1,2,4-Trichlorobenzene /d' U
87-68-3 Hexachlorobutadiene -'t"'" U
91-20-3 Naphthalene Jtr U
87-61-6 1,23-Trichlorobenzene ~.2' U


FORM I VOA
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


GC Column: RTX-502 ID: 0.53 (mm)


Soil Extract Volume: (uL)


DAT Laboratory


(uL)


Lab Sample ID: 0208030-20 100uL


Lab File ID: 03110803.D


Date Received: 02/28/08


Date Analyzed: 03/11/08


Dilution Factor: .J.,.e- ~


Soil Aliquot Volume:


SAMPLE NO.


1316059 eliI
Contract: Loureiro En


SAS No.: SDG No.:Case No.: Centredal


WATER


0.1 (g/ml) ML
---


LOW


Lab Name:


Lab Code:


Matrix: (soil/water)


Sample wtlvol:


Level: (Iow/med)


% Moisture: not dec.


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L
----


Q


~ 75-71-8 DichlorodifJuoromethane ~oo~ U
I 74-87-3 ! Chloromethane I If'3 U


75-01-4 r Vinvl chloride ffi U
74-83-9 Bromomethane i 'i!J1 U
75-00-3 1 Chloroethane i ~ U
75-69-4 i Trichlorofluoromethane i .l'f U
75-35-4 i 1,1-Dichloroethene 2:[ U
67-64-1 , Acetone I 14'"0 U,
79-20-9 ! Methvl Acetate ~ U~


75-15-0 j Carbon disulfide I ~ U
1634-04-4


,
Methvl Tert-butvl ether 'lili- j4' U


75-09-2 Methvlene Chloride '2.on~ c.\...
156-60-5 Trans-1,2-dichloroethene I '20<;) 8 U
75-34-3 1,1-Dichloroethane 7 U
78-93-3 i 2-Butanone 81"'_ Ui


594-20-7 ! Propane,2,2-dichloro- 11 U
540-59-0 i cis-1,2-Dichloroethene -*1: UI


67-66-3 I Chloroform 'Y U
74-97-5


,
Bromochloromethane I .tI: U,


I


110-82-7 I Cvclohexane ~ U
71-55-6 1,1,1,-Trichloroethane M' U
56-23-5 Carbon tetrachloride ~ U
563-58-6 1,1-Dichloropropene ~ U
71-43-2 Benzene .t9 U
75-34-3 1 2-Dichloroethane /d" U
108-87-2 Methvlcvclohexane 2tr U
127-18-4 Trich loroethene ~ U
78-87-5 1,2-Dichloropropane ;r U
108-10-1 4-Methvl-2-pentanone 44' U
74-95-3 Dibromomethane 2::1' U
75-27-4 Bromodichloromethane ;Hr" U
591-78-6 . 2-Hexanone ~ U
108-88-3 Toluene Z U
71-55-6 1 1 2-Trichloroethane ~ 1-8' U
127-18-4 Tetrach loroethvlene 590 "3
142-28-9 - 1 3-Dichloroorooane '];Oi>~ U
124-48-1 Dibromo.chloromethane -tr U
106-93-4 1 2-Dibromoethane ~ U
108-90-7 Ch lorobenzene ~J2" U


FORM I VOA 000001


Page 57 of 276
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: DAT Laboratory Contract: Loureiro En
1316059


Lab Code: Case No.: Centredal SAS No.: SDG No.:


(uL)


Matrix: (soil/water) WATER


Sample wt/vol: 0.1 (g/ml) _~~ _


Level: (Iow/med) LOW
----


% Moisture: not dec.


GC Column: RTX-502 10: 0.53 (mm)


Soil Extract Volume: (uL)


Lab Sample 10: 0208030-20100uL


Lab File 10: 03110803.0


Date Received: 02/28/08


Date Analyzed: 03/11/08


Dilution Factor: j.,.l1"' 'i;)
Soil Aliquot Volume:


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L__ Q


! 100-41-4 Ethylbenzene I 2,.00 A'2f'" ! U
Ii 630-20-6 1 1 1,2-Tetrachloroethane I R?I U


i 106-42-3 m/p-Xylene )1 Ui-
i 95-47-6 o-Xylene )e U
I 100-42-5 Styrene )11 U
I 75-25-2


I
Bromoform jA U


i 98-82-8 Isopropylbenzene
,


~ UI


108-86-1 Bromobenzene Z U
79-34-5 I 1,1,2,2-Tetrachloroethane !


~ , U
103-65-1 I


n-Propylbenzene ! -~ ! U Ii
96-18-4 1 2,3-Trichloropropane ~ i U I
95-49-8 2-Chlorotoluene i 4l! U II


108-67-8 1,3 5-Trimethylbenzene ! .>t U
106-43-4 4-Chlorotoluene 1.Z U
135-98-8 sec-Butylbenzene


I
!)l U


95-63-6 1,2,4-Trimethvlbenzene .£ U
98-06-6 tert-Butylbenzene ~ U
541-73-1 1,3-Dichlorobenzene ~ U
49-87-6 p-Isopropyltoluene ~ U
105-51-8 n-Butvlbenzene 6R5' U
106-46-7 1A-Dichlorobenzene ~ U
95-50-1 1 2-Dichlorobenzene 1. U
96-12-8 1 2-Dibromo-3-chloropropane ~ U
120-82-1 1,24-Trichlorobenzene M U
87-68-3 Hexachlorobutadiene -V U
91-20-3 Naphthalene ~ U
87-61-6 1,2,3-Trichlorobenzene '2}. U


FORM I VOA 000002
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


1316060


(g/ml) ML---


WATER


LOW


5.0


Lab Name: OAT Laborator~ Contract: Loureiro En


Lab Code: Case No.: Centredal SAS No.: SDG No.:
-".--


Lab Sample 10: 02080~0-18 10uL


Lab File 10: 03100817.0


Date Received: 02/28/08,----


Date Analyzed: 03/1 0/~_8__


Dilution Factor: 500.0
---


Soil Aliquot Volume: Cull


Matrix: (soil/water)


Sample wtlvol:


Level: (Iow/med)


% Moisture: not dec.


GC Column: RTX-002 ID: .O~ (mm)


Soil Extract Volume: (uL)


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L _ Q


i 75-71-8=---__ I Dichlorodifluoromethane' "l=," 2009 r U_~R4-87-3 I Chloromethane -":=-=-=.:..:..=...-- i 2000 U ,
75-0).-:-4'-------__ IVjnyl,~hloride ,---- -:---·'2009 \ ±_I


174-63-9 i Brornomethane 2000 ... U
75-00:3"'--__ I "Chloroethane 2000 U
75-69-4 'J TrichJoronuorometh~n~ 2000 t


I 75-35-4 I 1,1-Dichloroethene 2000 . .'U
rii7-64-1 ~tone 2000 U


79-20-9 ., I Meth}:'1 Acetate ,.. 2000 .. U
75-15-0 ,. I Carbon disulfide 2000 U I


1634-04-4.1 Methyl Tert-butyl etti~r. I" 2000 U ",
75-09-2 ' M~thy'ene Chloride ~ 2000 U ]'


I 15'6-60-5 Trans-1 ,2-dichloroethene ~'-. .. 2000 .~
~~3--'- , I 1,1-Dichloroethane 2000 U


L1§-93-3 1-2-Butanone '" ",' ' 22000000 '~'I ~UU
I,. 594-20-7.. I Propan~" 2,2-dichloro-. _


§40-59-0 ! cis-1,2-Dichloroethene .. I 1800 I Jn~
67-66-3 "---r" C,hloroform., '"0- .,.±" 2000' '1 U ..
74-97-5 ~romochloromethane .,-+--_.':,'-,220°00°0-" Uu'
110-82-7 C c10hexane ~ _
71-55-6 1,1 ,J '-Trichloroethane 2000 U


56-23-5 I Carbon tetrachloride ±=='.i.. ·.~2·000000 I, . UU
563-5!3-6 ,i 1,H~ichloropr<m~ne
71-43-2 I Benzene ':::':':':0........_ 2000 U


r-


l
75-34-3 ---1-- 1,2-Dichloroethane ,- .. , -, 2000 I U


. 108-87-2 I ,Methylcyclohexane '.--- .. - 222~0000000J""__ . ."......UU~
l.J1.7-18-4 -t-TriChloroethe=n-",---e__ _ -t::I


I 78-87-5 . 1,2-Dichloro~opane
~10-1~MethY:!:2-peiitanol'J"e 2000 ! U r


, 74-95-3 -1"Dlbromomethane ----L 2000 . U i
75-27-4..·.. ! Bromodichloromethane I 2000 1._ U


591-78-6 ! 2-Hexanone -1 2000 "-~1 "
108-8?-3 i Tolliene += 2000 -+--H-.. -
71-55-6 _...I 1,1,2-Jrichloroeth;:me 2000 U,


,_,)27-18-4 Tetrachloroethylene ,. 409~t. ~ u...
I 142-28-9 1..3-Dichloropropane ! 2000 I ..~
I 124-48-1 Dibromochloromethane I 2000 , ~I
~ J06-93-4 : .J ,2-DibronJoethane =. ...:~-+,.. 220Q~OOOOU


uI. 108-90-? I Chlorobenzene____ ~..L..JL~


FORMIVOA
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SAMPLE NO.1A


VOLATILE ORGANICS ANALYSIS DATA SHEET I I
1316060


Lab Name: DAT ~~boratory. . on Contract: Loureiro En ---l


Lab Code:


Matrix: (soil/water)


Sample wt/vol:


Level: (Iow/med)


% Moisture: not dec.


Case No.: Centredal


WATER


5.0 .._ (g/mJ) ML__


LOW


-_0"__-


SAS No.: SDG No.: ,._


Lab Sample 10: 020803,0-1810uL


Lab File 10: 03100817.0


Date Received: 02/28/08
------


Date Analyzed: 03/10/08-.----
GC Column: RT~-502 ID: .Q:~ (mm)


Soil Extract Volume: (uL)


Dilution Factor: 500.0
---,---


Soil Aliquot Volume: (uL)


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L Q


WQg:41-4 . I Ethylbenzene •.,.. -----.,.,,--1-1_". 220~OOOO':r. Uu 'J
_. 630-20-6 ". I 1.,1,1,2-Tetras;hloroethane _ ~ l
106·4~-3 .J m/p-Xylene__. ..__----'--__ 2000 "_1 'u~1
95-47,,:~ ... ! o-Xylen~ .... -,-;__ 2000 U.
100-42-5., i.. Styrene i - 2,000 j" _~'
75-25-2 I Bromoform ...----..-1-


1
__~20=..::0=_=0'--+'~U


I 98-82-8" .J Isopropy!I?~-nz-e-ne---.~~_· .._.-1- 1.000 .!J
i 108-86-1 , Bromobenzene 2000 U
I 79-34-5 . -RI-, .-=1""".1~.2'-.:.:,2:..::-:.::Te:..:~'=-"ra'-'-'c~hl-o-ro-e-lh-an-e ' ~-._-_-_-_-_-~_=~======.;2=0::..:0:..::0'--+____,U::::..1


1·,J03-65-(· ... n.:Propylbenze~~ " 2000 .-iU ..
96-18-4 . 1,2,3-Irichloropropane 2000 -I:f'


I 95-49-8 2-ehlorotoluene '------=-r---" 2
20


°0°0° . ~U'~
I" 10fl.:6~7---,-8,----_.. 1,3,5:Trimethylben.zene =t=
1


106-43-4 .. 4-Chlorotoluene 1 2000 ~t-
135-98-8 /-- sec-Sutylbenzene ..' --L. -'2000 I'" U .J
95-63-6 .. ! 1,2,4-Trimethylbenz:~ne "==F= 2000 i U I


98-06-6 .. i tert-Butylbenzene. , , 2000 _ U
541-73-1 _1_1.3-DichI9.!"obenzene_... 2000 U


!.... ~9-87-6 _.----.L.R-lsopr0P-Yltoluene ..... .=t== 2000 .._~
! 105-51-8.. 1 !l-Butylben~~ne.. 2000 I ....-=U~
1-1 06-46-7.. I J.,4-Dichlorobenzene .... .---1-- 2000 _ U
[95-50-1. 1 .1.2-Dichlorobenzene .... ..._+--_..._2=0'----='0.=...0_ U
I 96-12-8 ...==rJ..2-Dibromq.-3-chloroproP?=n=...e 1- 2000 .. " U
:120-82-1 1 1,2,4-Trichlorobenzene 2000 . U.• _. ,='---'-=----- ----1-- .-
... 87-68-3 I Hexachlorobutadiene 2000 U
..Jl..1-20-3J Naphth'alepe ..----1~ ----=2-=---.:000 I til
~1.:6" ! 1,2,3-Trichlorobenzene ..__·='____.--:2=0=0-=-Ci"_ I U~
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(uL)


3/90


Q


1316061


SAMPLE NO.


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L _
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.,.


J


."
romethane 2000 U
e . I 2000 U


=1. 2000 U-
e 2000 U ...


2000
I·


u ...
methane 2000 I U
hene 2000 i .. U


2000 U-,
2000 U_.. .-


e 2000 U-
tyI ether 2000 U
oride


p- .. "20~~ ..'
-dfT._


loroethene I 2000 U
ane


=*=
2000 lL-,2!±U


i~hloro-
.'


oethene ~g~ .'Ji-..


~~oo
I U .--


ethane_ 2000 U
2000 U. .


ethaDe 2000 U,_
loride [ - 2000 .. _. U- -
p~Jle I 2000 U


2009 ~-
ane. 2000 U
ane 2000 U.. -


0 !


(mm)


(uL)


(g/ml) ~~L__


COMPOUND


WATER


5.0--
LOW


1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


CAS NO.


I 75-71-? Dichlorodifluq
L74-87-3 Chloromethan
7~-01-4 Vinyl chloride
74-~9-9 Bromomethan
75-00-3. Ch!oroethane
75-69-4.__. ; Tric.hlorofluoro
~5-35-4 .1 1,1-0ichloroet


! 67-64-1 _J~cetone=--_
I 79-20-~__..~ethyl Ac~tate


-.7&-1&-0 ICamon disuotid
1634-04-4 Methyl Tert-bu
75-09-2 .. Methylene Gbl
156-60-5 i Trans-1,2-dich
75=A4-3".----.L 1,1-Dichloroeth


L18-93-3 __." 2-Butanone


~
"94_20-7 ., Pro ~ne, 2,2-d


540-59-0 cis-1,2-Dichlor
'''67-66-3 "--'- I Chloroform
~ 74-97-§_' . j Bromochlorom


110-82-7 C clohexane
171-5.?-6 "-.. -- t,1,1,-Trichloro


96-23-5 Carbon tetrach
563-58-6 _.__ 1,1-Dichloropro


71-43-2 _~"Benzene ~
75-~4-3 1,2-Dichloroeth
108:~7-2. _Methylcyclohex
127-18-4 T,--,-r1,-",·c,-"hl~or:...=o:..:::e.t~,-h,-",e-,-"ne~ +- 4..:..:2=-=0o..::0~ ~


78-87-5.. 1,2-Dichloropropane I 2009,--+--_U I
108-10-1 -----+-.JI.-Methyl-2-pentanone ~I_----"22=-°Oo~OQO_j-__.~~~.
74-95-3 Oibrornomethane _
7f?-27-4 8romo_dichloromethane , 2000
591-78-6 2-Hexanone 2000
108-8~:-3 Toluene . . ,_~I__~---=2:..::0-=O.0~-+- U ':
71-55-6 1.1,2-Trlchloroelhane 2000 . U1
127-18-4 . .. ! Tetra~hloroethy/ene 11000 ~~ 3. _


.' 142-28.:.9__.---.L.!,3-Dichloropropane . +-_~__2""0--,o-0_0-=--_t__
I 124-48-1 -tDibromoChlOrOmethane 2000


t~g~~~~:i--_ ! ~;,~~b;~;=-=~:..:...:~t=~a_n_e... -__-=1 ~__=~:..::g.g:=_g~---'--_.frj


Lab Name: Q~T Labo~_at_o---,ry,--- Contract: Loureiro En


Lab Code: Case No.: Centredal SAS No.: SDG No.:--"-- .... ,. ---
Lab Sample 10: .0208030_~6 10uL


Lab File 10: 03100813.D


Date Received: 02/28/08
---'


Date Analyzed: 03/10/08----
Dilution Factor: 500.0---
Soil Aliquot Volume:


Matrix: (soil/water)


Sample wtlvol:


Level: (Iow/med)


% Moisture: not dec.


GC Column: RTX-502 10: 0.53


Soil Extract Volume:







(uL)


SAMPLE NO.


__13_1_60_6_1~_1


1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


Lab Name: 'pAT Laboratory Contract: Loureiro En


Lab Code: Case No.: Centredal . SAS No.: SDG No.:-_.-- ---"- --~.- ----
Matrix: (soil/water) W~I~ Lab Sample 10: 0208030-6 10uL


S,amplewtlvol: 5.0 (g/ml) ML ..__ Lab File ID: 03100813.0


Level: (Iow/med) LOW Date Received: 02/28/08


% Moisture: not dec. Date Analyzed: 03/10/08


GC Column: RTX.~502 ID: 0.53 (mm) Dilution Factor: 500.0 _


Soil Extract Volume: __..__ (uL) Soil Aliquot Volume:


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/l,__ Q


==t== 2000. I --
ne . U ._


. 2000 U ..
loroethane 2000 U
e -, i


~ ..., 2000 U._
ropane 2000 i U


."
2000 ld..-


benzene .. 2000 U
~OOO U


'"


ne 2000 U
enz~ne 2000 U


"' I
". u::!ne


.' r 2000 ,


100-41-~:___ Eth Ibenzene .~ 2000 U
~?30-20-6 J" 1,1,2-Tetr,!chloroethane__ ,2000 ----,U"---::...-1
106:12=---=-3__ --+'-.:mc.:..=...c/p-:;-X,-,-,V,-,-,Ie'-'-Cn=e__ ,_____ _ "'" _ 240=----+--.:JB"::..:;;~
95-47-6 I o-Xylene - , 2000 U
109-42-5 'j Sh'rene ., -+-1 2000 U


i 75-25-2 _ I Bromoform 2000 U
i 98-82-8 , Isopropylb~nze


~
08-86-1 BIomobenz~ne


79-34·5 1,1,2,2-Tetrach
.._103-65-1 ! n-ProPY.!.Qenzen


96-18-4 i 1,2,3-Trichlorop
I 95~49-8 I 2-Ch!.orotoluene
~6-7-8 !1,3.5-TrimethYI
:-'106-43-4 4-Chlorotoluene
~5-98-8 .. I see-Bu!ylbenze
I 95-63-6-. I 1,2,4-Trimethylb
_.~8-06-6 I tert-ButYlbenze
'~._54,1-73-1 ! 1..3-Dichlorqbenzene I 2000 U


: 49-87':-,13 p-lsqPiOpyltolu~ne -=t='- -2000 U
; 105-51-8 Q-Butylbenzene '.' ---=2"",OO~0~~+-_uU'3


106-46-7 1,4-DicQlorobenzene ,,' " -=20~-=0:..=.O---j_


95-50-1 1,2-Dichlorobenzene ,1. 2000 ..._U__l


96-12-8 1.2-Dibromo-3-chloropropane---f 2000 U
i 120-82-1 1 2,4-Trichlorob~!1zene 2000 U
I 87-68~3 " Hexact).!orobutadiene 2000 ---=U=----1
I. 91-20-3 . Naphth.alene.. 2000 U
L~7-61-6 . I .1,2,3-TrichI9robenzene 2000 ..!J.-.J
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(uL)


3/90


Q


1316063


SAMPLE NO.


SOG No.:


Lab Sample 10: 0208030-4a 5.0mL


Lab File 10: 03100809.0


Date Received: 02/28108


Date Analyzed: 03/10/08---
Dilution Factor: 1.0


Soil Aliquot Volume:


SAS No.:


..
I


.... !
,
I


.. I


Contract: 'Loureiro En


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L
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(mm)


(uL)


(g/ml) _M_L__


COMPOUND


1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


CAS NO.


~ ---- -,-- ---_.--,---:-.-
75-71-8~,QlorOdiflUOlomethane_. ~--t ~_-;;:;4=--r-:~U~i
74-87-3 - I Chloromethane ~ --e--:- -::J15"- u...
75-01-4"' I, Vinyl chloride .,,--- 4 U


74-83-9__ I Bromomethane _-+ 4'---+--"'U_---j
75-00-3 ,,__ ! Chloro~;.::th'-'-'a=n.:..::e'____, -+- ..__4'---,. U .._
75-6~-4 I Irichlorof1uorometh~,,-,-ne"'----__• f 4'----"I_--=U_
75-35-4 I 1,1-Dichloroethene _,__-i_ .. .----.:4_+_ _-=U'___---1


~_,67 -64-1 -t--:-.A:=,ce:::,:t:..<?""n=e=-- , -+-_, ---'1:..6-=_~_~,---=-___1


79-20-9 MEilthyl Acetate .. '---- ,,--'-.1_f-,--,J=--_I
75-15-0 Carbo,,-,n=d,-,-,is:.=:U::.:.lfi~ld:e - __-+-I 4,:._+--!:J_
1634-04.-4__., [ Meth~1 Tert-butyl ether . 4 U
75-09-2 II Methylene Chloride _. "'t -+- -J.:::=... \.1.J
156-60-5 . Trans-1.,2-dichloroethene -+- ._------'4_ -t---=U'-----1
75-34-3 ~..1-Dichloroethane ... ---j".. 4'-----_i_~U=--.. 1


78-93-3,__ 2-Butanone -+__., 4'-----+'_,..;=U'___---j
5~4-20-7 .'. Propane, 2,2-dichloro- -t- ----.:4_ --+_--=U'----1
540~59-0 _~': cis-1.2-Dichloroethen~,,-- --+. ~4'--,-+-_---,U=--_1
67-66-3 Chloroform 4 U
74-97-5 Bromochloromethane 4 U i


--11.0-82-7 CYC:":':lo:'::'h=e'x-'-'-a=n=e:':":"::::='-:="-=--_-_-_-_-:~_~~~~=:I-=--=--=--=_-=-=-==4=:::::'::::::::-=.U-='_-~
71-~5-6 I J,1,1,-Trichloroethary;..;:-e. --I. ,.~___'4_ uUu '.,
56-23-5 i -=C_a-=-r=b=o.:.:.n..:;te=..t==ra~c:..:.:hl:.::.or:..:.:jd::"~'~ ' I'_~__"_...,;,,4_f_----:=-:-_


563:.!58-6 i t.1-Djchloropropen~ ~ +..~__ .~--,4_I"
71-43-2 Ben]:ene 4 U 1
,.75-34-3 .' 1 2-Dichloroethane 4 U


U08-87-2 .__ , Methvlc~clohexane 4 I U
127-18-_4___ Trichloroet~ene ~-., ".__4_.-+----=U"---_---1


_78-87-5 1,2-Dichloro=p'-'-'rQQ=---an-e---..--_· 4 U
1Q?-1 0-1 .. I 4-MetQyI-2-pentanone ~--' '------'-4-t-----,U=-----1


74-95-3 Dibromomethane _ _ 4 9__
75-27-4 ..!3romodjchloromethane I 4 U


I 591-78-6 __-+-2-=-H=e=x.:.:.a=-no_n_e -+I :4-~-~U=----j108-88-3 Toluene I, U
71-55-6 1 1 2-Trichloroethane ~ U
127-18-4 .' I T~~achlorqethYlene If -2- I -J.-


I.. 142-28.-_9__..~,~-Dichloropropane ' 4 U_
124-48-1 Dibromochloromethane 4 U


l_1,06-93-4 I. 1,2-Dibromoethane 4 U.. -" -
I1 108-90-7 I Chlorobel'1.zene I 4 U.._


Lab Name: .oAT La,~oratory_. _


Lab Code: Case No.: Centredal


Matrix: (soil/water) WATER


Sample wt/vol: 5.0---
Level: (Iow/med) LOW---
% Moisture: not dec.


GC Column: RTX-502 10: 0.53


Soil Extract Volume:







1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


GC Column: RTX-502 10: '0.53 (mm)


Soil Extract Volume: (uL)


Lab Name: OAT Labora_to_ry-<-- _


Lab Code: Case No.: Centredal


(uL)


SAMPLE NO.


__1_3_1_60_6_3_J
SAS No.: SDG No.:


---
Lab Sample 10: 0208030-4a 5.0mL


Lab File ID: 03100809.0


Date Received: 02/28/08


Date Analyzed: 03/10/08


Dilution Factor: 1.0----
Soil Aliquot Volume:


Contract: Loureiro En


WATER


5.0 .,_ (g/ml) ML---
LOW


Matrix: (soillwater)


Sample wtlvol:


Level: (Iow/med)


% Moisture: not dec.


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ugiL or ug/Kg) UG/L Q


u
'-' ..4 I


4 I U
4 , .. U-- ,


4 U ..-"


4 U
4


".
U ..'=t=' 4 u.....


! 4 U I-- - " J


.. . '--jo---


4 U


"
___...1._._/--U


..- 4 .- U---"
.. ..- 4 4..


4 U..


~
4 U.."
4 U
4 UI


1-" 10.0-41-4 ! ' Ethylbenzene ~..,I " 44 '/ UU "1
1 630-20-6 I 1.1,1,2-Tetrachloroeth,:..::a=n.=..e _


I
' 106-42-3 ,- '1_ mlp-Xylene


95-4?-6 ~ O-X lene ~
; .. 100-42-5 _..styrene .


I5-25-2 ~romoform .. . ,','_
98-~2-8 Iso~!.9pylbenzene


108-86-1 I Bromobenzene i
79-34-5' .. I 1.1,2,2-Tetrachloroethane
103-65-1 1- ~,-Propylberi~ene ..-
96-18-4 1,2,~-Trichloro~qp=an,-,-,e=---__ I


I 95-4~-8 2-ehlorotoluene - ...~"
. 108-67-~ . 1.3,5-T~jrnethylbenze[l.-=e _


106-43-4 4-Chlorotoluene
! 135-98-~ sec-Buty,Lbenzene . _
g5-83-8 1.2.4-Trimethyrbenz,,!,~
9~~06-6 I tert-Butylbenz~r:J=e,-----__
54,1-73-1 . I 1.~-Dichlorob~nzene _. __
49-87-6 . : p-Isopropyltoluene ~' -_4-'----+,~


105:,~1-8 " I n-BuJylbenzene. ~'- "*4:4
," "~uu~~-46-7 I 1,4.:Dichlorobe.!1zene


1,~-50-1,. -n2-Dichlorobenzene ,,,
L~6-12-8 -·I~-Dibromo-3-chloropropane. _


~
20-82-1 ~_ 1.2,4-Trichlorobenzen~ ,I _ 4 "! ~'I


87-6.8,-3 ~,.' Hexachlorobutadi.ene =r--.. 4 I u .
91-20-3 _." I Naphthal~ne.. 1"--=------'Li.'-~4··..d-


u
.'


._,87-61-6.. i,.1.2,3-Trichlorobenzene [ .4..---l-Q
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£'~V'f~


fJl--..K-


(uL)


SAMPLE NO.


02128/08


03/10/08_."._ _--


500.0


Date Received: -----
Date Analyzed:


Dilution Factor:


Soil Aliquot Volume:


SAS No.: SDG No.:


Lab Sample 10: 0208030-710uL


Lab File ID: 03100816.0(g/ml) ML
---


WATER


5.0


LOW


1A
VOLATILE ORGANICS ANALYSIS DATA SHEET I I


Lab Name: DAT Lab~ratory Contract: Loureiro En __13_1_6_0_74__ -


Lab Code: Case No.: Centredal


Matrix: (soil/water)


Sample wtlvol:


Level: (Iow/med)


% Moisture: not dec.


GC Column: .~I~~502 ID: 0.53 (mm)


5011 Extract Volume: (uL)


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) ll~~/.L _ Q


175.71-8_- r-Dichlorodiftuoromethane .__=;--·---2-0-00-,---------,-U-,----·..,
74-87-3 _.._ r Chloromethane __. 2000 U I


1--'-7=5-0.....=....:.1_-4'--_...__-+-::v=-'i'-'-nv'-'-II--=c.:...::hl=0.:...::rid=..::e"--_,_,·_._.. ~Ir----.::::220q-oqoO_'I.:...JLluu
I 74-83-9 Bromomethane ~


~~7~5-~0~0-~3====-=--,· ..=~~:::C~h:lo:r=0=e~t=h=a~n:e~'=-~~~--~-.~=-"··-------iI''---_====~;2~0Q,o~o,·-::~~o.ffiUu
1--:'::7-=-5-....:.::6-=-9....:-4=--__.. i Trichforofluoromethane ... "-__"
,..75-35-4 -,-,1,--'--1-.=0.:...::ic=h=lo::..:..roc=:...e::;.:t.:...::he;::.:,nc..:;e'-- .... --+--__--==
. 67-64-1 Acetone I 2000 U


-----t---=--.:..::..=..=..::..;..;


79-20-9 Methvl Acetate I 2000 U
.-.J'--'S::..:..-=-1S=-=0-----,I-..=C=ar-==-b:..Lo:....:.n ...:;:di=SU=I=fid::....e---""'----.-__~,_.• ------'2=000"'----+----"u"---1


1634-04-4 Methyl Tert-buty'l ether _ ,__=20=...::0,-=-0_j_'---U..._
!.. 75-09-2 '... Methylene Chloride 45000 --&- '3
~~..Q:-S Trar,ls-1.2-dichloroethene .f--1 __-=2,-=-00-=-0,,-__+-'---U"'------II
'-I~34-3 i J.1-Dichloroethane ~ 2000,_f---'U"----1
---.I~.-~3-3 2-.Butanone 1 2000 U
-..J5~4-20-7 P.-'-ro::IP:o.::a::..:n.:::e.L-"2::..!-'.2"'--.:::di~ch:..:.:lo::..:r-=o_- +I__---'2~0;:..00=---+------'=U-_~
. 540-59-0 cis-1 !2-Dichloroethe'l~L... .... +--1 ~o=_=o=O_t__'---U=--_!
i--67-66-3 Chloroform ._.-." 1_ 2000 U __!
1-1-=='7-'-4-....:.::9=7-....:.::5=-----"· " __ ,, 8romochforomet~9ne L"'" -- 2000 IJ__
L1J 0-82-7 fYclohexane -+I ..::=-20=..::0::..::0'--+---=U__
I' 71-5S-6 I 1,1,1 J:-Trichloroethane ..--.Jf-- 20.,....0_0--lf----'U=--....,
! 56-23-5 -' Carbon tetrachl9ride . I 2000 _..~
i 563-58-6 .. _. 1.1-Dichloropropene ._._-----+--1"._' '---2=.;0"-=0'-=-0_+----:U-'-:--._
1--:'::7...:...1---'4c=3-=-2=-- t-=B=-=e::..:n:::.::z~.n.:.::e'__ .....____+-----=~Q=00-"----_+_------'U,:--_


7S-34-3 • _. I 1,2-Di.9..hloroethane ..----I--~2=.:0;-=0'-=-0-+----:Uu-'-:---1
108-87-2 __ Methylcy~l!?::..h""e-'-"xa"_'_n~e~ .~-+_-_-=2:.;:0=00=--__+______:=::-::-----I


127-18-4 ---+_T-=-r...:;:ic""h..::lproethene _.._ 960 g .. ::S
;--:..7=8-..::::8...:...7..::::-5,-- --1----'-'1,=2..::::-D=..:.ic==..:h!oropropane __-+__--=2:.:,O,;:..00=----t-___=U':---1
i 108-10-1 __ 4-Methvl-2::p=en:..:..:t=an:..:..:o=-=-n=e ..~+-___=2=..:O:..::0-0_.-+____,U::::___I
I 74-95-3 ...__--+1'---D=i=b~ro:.:.;m:""'o:.:.;mc.:..:e:...::thc.:..:a=n=e ...__---+__..._2000 U ,, _
i 75-27-4 1 Bromodichloromethane ._.__+I J.~o=OO=----,-----=U=___i
, 591-78-6 I 2-Hexano,:..:.ne=-- ._ 2000--l'_--,U=--,.-;


108-88-3 ! Toluene .... -_-++_-.._---------'--:2;6;°:.-::°-
1


.'" ..e-:t!
71-55-6 I 1.1.•2-Trichloroethane 2000 ~=--::iii


1f---'-12=-7:....-....:..1.:::8--=4 -I--=-T=e.::.tra='-'c~h'-'-'lo~ro~e"-'t'_'_hy'__'_le~n-'..::e~ ·-··_·-_-_-.. ~~~~;==~--=2=-=-000=..:0=---+-..::::---=---'-l.::.1
I 142-28-9 .. _,.. 1,3-DichloroDropa,!~ 2000 U
1..J24-4S-1 ._ Dibromochloromethane 2000 U


1 ~~t~~~ ~..~,~~~~:~~:ane L,- 2000 ±-. '--__........L-= -,-,,''=:.::."""":....::"-":.::.=='-'-='==~=~=-~_:.:.:._~_-_-~-_-__-_-_-_-_-_-_-_--I-.J~__._ 2000
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: OAT L~~~~.a_t_ory-L- _


Lab Code: Case No.: Centredal


1316074
Contract: Loureiro En


SAS No.: SOG No.:
---


Matrix: (soil/water) WATER


Sample wtlvol: 5.0 (g/ml)~ ....._..._


Level: (Iow/med) LOW


% Moisture: not dec.


GC Column: RTX·502 ID: g.~?~_ (mm)


Soil Extract Volume: "._.._ (uL)


Lab Sample 10: 0208030-710uL


Lab File ID: 03100816.0


Date Received: 02/28/08-----
Date Analyzed: 03/1 0/08


Dilution Factor: 500.0-----
Soil Aliquot Volume: (uL)


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L----
Q


.- ~,.-"


EthYlbenzene 2000 U
-,~.....


1,1,1,2-Tetrachloroetha[le 2000 U
•••M_ ....


m!P-.~Xylene 2900 U--
a-Xylene 2000 .. U....
Styrene 2000 I u I.. 0 ... • .~ ..-


1-1'00-41-4 _
i 630-20=6
1- 10~:~.2;...--=-3 _


I. ~~~:;~5 ~,.._L~,-,-,-=..:..=:..:..:.,,-,-- __
:..7-5-25-2 ,Bromoform §.. 2000 r ~
--,,-,98-82-8 _", +----"ls=a.Qrapylbenzene ._____ ___ 2000 ±~
r----'-'108-86-1 Bromabenzene 2000 U


79-34-5 ... 1,1,2,2-Tetrachlorgethane .._-~... --2000 .._ U-
103-65-1 .. n-Propylbenzen~ _ 2000. U


r---=-::96-18-4... DL.~,3-Trichloropropane _." 2000 _.__~ ~
f---"'-'95-49-8_.. L2-Chlorotoluene F.... 2000 ...~ ~


108-67-B __-+r-_1!..J.'-"OJ3,,,,,,S_-T.rimethYlbenzene .. _ 2000 u_;;-~
f----'-=106-43-4 ~oto~lu~e,-,-,n-=-e -----, 2000 -tt:~


135-98-8 . .. ! sec-ButYc::.:lb:.e~,-,-,n=ze=n-,-=e,--- . -+--__._2000~U..-
95:g}-6 __ L. 1.2,4-Trimethyl!:!e;=.,n-'=z=e.:..:.ne===----- ..._-+__...........:2~0'-=-09 ------'L-
9B:Q.§.~6 ..I. tert-Butylbenzen~ 2009 U_


I 54J..:.73-1 ... l 1!3-DichlorobeQz=e-'-'-ne=----- .__+ ~2~._
49-87-6 U:I~opropyitaluene__.. 2000 I U


f---'-"105-51-8 ...._--+-I-'-n.n-'-'-B=-....:~Mbenzene .,-----t-',-.. 2000 U
106-46-7 I 1A-Dichlorobenzene 2000 U
9S-?Q:1 . I 1,2-Dichlorobe~n=ze"-'n-'-"e'------··_· ..---.+..f--------_-~_=:=2~·00c:_:0:-_+_____::'U:--__i


96-12-8 I ,".1 ,2-Dibroma-3-chloropropane ..-t-__--=2=-='0'='"00~--j---;U=:----l
120-82-1 i 1,2,4-Trichlorobenzene 2_Q.00 U .. _
87-68


7
.3 . .. I Hexachlorob'-"ut~ac.=.di'-"e=-"ne'-'-'-""---- ..·---+-----.:;2000 U


91-20-3 ~Phthalene ...:.=......------'rl ----=.:4=-::3c:;;.0·· ~
I 87-61-6 .. L.1.,.?!3-Trichloroben~~!1e -------11·.. ----2-'-0=00::..... U
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: DAILaboratory _ Contract: Loureiro En
1316075


RTX-502 10: 0.53


SAS No.: SDG No.:
-----_.~--


Lab Sample 10: 0208030-16a 5.0m


Lab File 10: 03100810.0
-------


Date Received: 02/28/08
-----_._-----


Date Analyzed: 03/10/()B _


Dilution Factor: 1.0


Lab Code:


Matrix: (soil/water)


Sample wUvol:


Level: (Iow/med)


% Moisture: not dec.


GC Column:


Soil Extract Volume:


Case No.: Centredal


WATER


5:0__ _ (g/ml) ML


LOW


(mm)


(uL) Soil Aliquot Volume: (uL)


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) ,u_G_/L _ Q


l-~~~~- :g~~~~~~i:~UaO:~_me~h~~~___ --=-J~ :-+- ~ ~
1_ 75_:9_1£ ~_Vinyl c.hl9ride __ ______~-----__ _---+- __~J


r---ii~g-~~------t- ~~~~~~~~:ene ---- ------=r~-=--- i ~ ~
L75-6~:1._____ : Trichlorofluoromethane ---I-_____ :---u-l
i__15-35-4 --+_1,1-DiC_hloroetheD.E:! t-__ i U I
i 67-64-1 i Acetone L____! U i
:-79-20-9-- ! Methyl Aceta~--- - : -r------U~
1---------- - ---------------~---- I-----~


.}5-15-0 -------l-.Carbon5Jlsulfid~ --------------J-- i _LL~
l...J634-04-4 +-.MethyLIl::rt-bu!Y-1-~t~ ~: 1:L ~~_~_i.. _~ l I


:J5..:-_Q.~-2_ I MethYlene Chlonde ' -1: --c----o--L---:"""----.; V" - ~ \I-
, 156-60-5 : Trans-1,2-dichloro~bene -------J---~ ! U i


8~:~~:;== i ~:~~~c~;;'elhane:~_- :==_~. j ~-
L594-20-7 I Propane, 2,2-dichl<:~.r.Q:_____ ----+ t U ~


f- 540-59-0 ----+ cis-1,2-DichloroethenE:! ~___ i ~
i67-66-~ ---.LChloroform ----- =E'------I------c~
i--X4-9I~ ~mochloromethane I U ~
L110-82-7 ! Cyclohexane I U J
Ie- 71-55-6 ----J 1,1,1,-Trichloroethane - _ L--= U 1
~ 56-23-5___ I Carbon tetrachloride - +-H-
I 563-58-6 ~Dichloropropene -r---*--
: ~~jfr-- l~~~~~roethaile----- =± i b


108-87-2 _ Methyl~lohexane I ' U-J
127-18-4 j ~richloroethene -- --=-F= Uf 78-87-5 1,2-Dichloropropane U
108-10-=1._ 4-Methyl-2-pentanone ~ U
74-95-3 Dibromomethane _ U
75-27-4 Bromodichloromethane U
591-78-6 2-Hexanone U
108-88-3 Toluene U


~55-6 1,1 2-Trichloroethane U
~-18-4 Tetrachloroethylene U


142-28-9 1,3-Dichloropropane U
~4-48-1 Dibromochloromethane U


106-93-4 1 2-Dibromoethane , U
108-90-7 J Chlorobenzene '1/ « U


FORM I VOA 000007
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


SDG No.:SAS No.:


Lab Name:


Lab Code:


Di\T ~aborat~ __ ._____ Contract: L~t.J.r~i~<:>~n_


Case No.: Centredal


1316075


GC Column: RTX-502 fD: 0.53 (mm)


Soil Extract Volume: (uL)


Lab Sample 10: 0208030-16a 5.0m
--~------


Lab File 10: 03100810.0
------


Date Received: 02/28/08
---------


Date Analyzed: 03/10/08


Dilution Factor: 1.0


Matrix: (soil/water)


Sample wUvol:


Level: (Iow/med)


% Moisture: not dec.


WATER


5.0 (g/ml) ML


LOW


Soil Aliquot Volume: (uL)


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) _UG_/,=-_._. Q


~


I~ J----f--


~-=
----l


--~-1-
-1 ~ J
.~


----- - --+-~-----l. U


t-ITj
.--- f-- ' R----r-U


U
U
U
U- --


U
U
U
U
U
U
U


-~- f-- -~--


U
JI U


I


r-:~~--.--~~~~----_.---+---


~0-41-~ __ I Ethylbenzene . ~~~~ I


I 630-20-6 ~~_L-..L11,2-Tetr"Clchlol"Q.§than_e ----C
~J 06-~2-3 .· m/~.Yl~rl~__. . ~ .._;_
1_~5-47-6 .... ._~Jene . i _


~ ;~~i~~}----- I ~:~~~~orm-- -1_
j-~i~82-8 =~~=-_~Isoprop~lben.zene-= ._~=- =~====r__
I 108-86-1 : Bromobenzene i
r-------------+---=-'-~- .. ~---------.----.-----.-------.---
~ 79-34-5~2,2-T~trachlQ.r9-ethant?--.----,--
I 103-65-1___ I n-Pro.pyJQenzene . L
[96-18-4 ---=-11 ,2,3-TrichloroPrQQan~ ~_-+-_


95-49-8 ---+--1=9hlorotoluene . _+_
~.-1.08-§~ ~-T!imethYlbenzene. -L.
l 106-43-4 i 4-Chlorotoluene i


l135-98-8 --: sec-Butylbenie~~-~ I .
! 95-63-6 . : 1,2A-TrimethYlben_zene __.__~-L
f-98-06-6 ~! tert-B-;utylbenzene _.. ~~


I 541-73-1 _D,3-Dlchloroben.~_en~_______ +---
~49:§7-6 ~~ ... I p-lsopr()flyltolue.l1_e__~~_____ i_


105-51-8 _ ! n-Butylbenzene. --t-
106-46-7 1 1A-Dichlorobenzene ===r=
95-50-1 -+-+2-Dichlorobenzene ~ t-


I 96-12=8~~ I 1,2-Dibromo-3-chloropropane -
_120-82_-1~_ I 1,2,4-Trichlorobenzene _
~ 87-68-3 I Hexachlorobutadiene • 1


91-20-3 Na hthalene IV
87-61-6 - 1 2,3-TrichlOr:obenzene -=-- J _ Aj L~~
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SECTION 3 
 
 


ORGANIC DATA SUPPORT DOCUMENTATION 
 







ORGANIC ANALYSIS SUPPORT DOCUMENTATION


ESI project name: lov@4 ('""0


Sample Collection Dates: ~_'Z""."",5,+l()",-,g-~~ _
Job Number: 2c:b~ ~Orf)


Project Manager: \.( ~C!.d\V\
Laboratory: )) ill: ·


Re~ewedby: _~~~~ __
Approved by:~


~-----------------
Completion Date:


----------


Applicable Sample No's () Refer to Table 1 in the
Quality Assurance Review


Deliverable: CLP "'L.d~ ~


Tier I ( )


Tier II ( )


Limited ( )


Other:


Sample No.


SQL.~\e-


Lab Control No.


The following table indicates criteria that
were examined, the identified problems,
and support dQcumentation attachments


Comments:


Criteria Examined in
Detail


Check (..J) ifYes or Footnote
Letter for Comments Below


Problems Identified


Check C,,J) ifYes or Footnote
Letter for Comments Below


Support Documentation
Attachments


Check (-Y) ifYes or Footnote
Letter for Comments Below







BLANK ANALYSIS RESULTS FOR ORGANIC PARAMETERS


Contaminant


'""T':"" ..,, ····i·····································


I - V = Volatile; S = Semivolatile; P = Pesticide/PCB; 0 = Other:


2 - MB = Method Blank; TB = Trip Blank; EB = Equipment Blank; FB = Field Blank; lB = Instrument Blank; SB = Storage Blank


Notes:







EVALAUTION OF ORGANIC DUPLICATE ANALYSIS PRECISION


* Enter the proJect-specific or default acceptance criteria


PRECISION OBJECTIVES*
Units ug/L Analyte > or = 5 X RL I RPD < or= 20


Analyte < 5 X RL I Difference < or = RL Times 1
..


1316058 1316061
Analyte Analyte


ANALYTE Concentration Qual RL Concentration Qual RL Difference RPD Notes
Methylene Chloride U 2000 520 2000 480 NA IN


Cis-1,2-Dichloroethene 1500 J 2000 1900 J 2000 400 NA IN
Trichloroethene 22000 2000 42000 2000 NA 62.50% 1


Tetrachloroethene 15000 2000 11000 2000 NA 30.77% 1
m&p Xylene U 2000 240 J 2000 760 NA IN


NA #DIV/O! #DIV/OI
NA #DIV/O! #DIV/OI
NA #DIV/O! #DIV/O!
NA #DIV/O! #DIV/OI
NA #DIV/O! #DIV/O!
NA #DIV/O! #DIV/O!
NA #DIV/O! #DIV/O!
NA #DIV/O! #DIV/OI
NA #DIV/O! #DIV/OI
NA #DIV/O! #DIV/O!
NA #DIV/O! #DIV/O!
NA #DIV/O! #DIV/O!


NOTES:
Qual) Column to enter J, U, U*, or B
RPD) Relative Percent Difference
RL) Reporting Limit
J) The analyte concentration should be considered estimated.
U) The analyte was not-detected in the sample. The half of the numerical value will be used for comparison purposes.
U* or B) The result was blank qualified. The numerical value will be used for comparison purposes.
NA) The RPD or Difference is not applicable.
1) Both results are> or =5 X RL and RPD over acceptance limit, flag positive results "J".
2) At least one of the results is < 5 X RL and difference is over acceptance limit, flag positive results "J" and "not-detected" results "UJ".
Comments:







A. GCMS Volatiles by 8260C







2A
WATER VOLATILE SYSTEM MONITORING COIVIPOUND RECOVERY


Lab Name: OAT Laboratory Contract: Loureiro Engineeri
---~


Lab Code: Case No.: Centredal SAS No.: SDG No.:


TOTi SMC1 SMC2 SMC3
I


SAMPLE NO. i # #, # OUT


01 MBLI<~~ __---i 96 98 I 103' 0 i
02 1316059 ~ 92 95 :~--Qi
03 057 98 -- - 99 -1-161-~--0 J
04 1316057MS i 94 i 101 .J


1


_-,1=01__+--_=00_,',1
051 057MSD __=1 101 +- 98 i 108
06[JSPK ~~98 ! 99 0 I


07 057MS I Y1L~_L-'-11_'_4'_____'____=:LJ


SMC1
SMC2
SMC3


Dibromofluoromethane(surr)


Toluene-d8(su rr)


BFB(surr)


QC LIMITS
(0-0)
(0-0)


(0-0)


# Column to be used to flag recovery values


* Values outside of contract required QC limits


D System Monitoring Compound diluted out


page 1 of 1 FORM II VOA-1
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2A
WATER VOLATILE SYSTEM MONITORING COMPOUND RECOVERY


Lab Name: OAT Laboratory Contract: Loureiro Engineeri


Lab Code: Case No.: Centredal SAS No.: SDG No.:


---------------~---,--


SMC1 SMC2 SMC3 TOT


SAMPLE NO. # # # OUT


01 IBLK2 ~,- __j)L. ~L _.JL_,
02 _1316074 ~_l JlJL 1.9§ ....9__j
03 1 1316060 -_ 104 I 98 101 0


-------------------------j- ----- ---------- -- --------------'


04 057 ------1 91 92 104 0,
05 1316058 i' 9797-----10.,-------0-[


06 057MS 100 99 102 O!
07 1316057MSD 84 (.. 97 99 --~
08 057MSD_ I 96 I 96 '97 0 I
09 _~SP~~ ~!__102 J__ JQL J.QL LJ


SMC1
SMC2
SMC3


Dibromofluoromethane(surr)
Toluene-d8(surr)
BFB(surr)


QC LIMITS
(0-0)
(0-0)
(0-0)


# Column to be used to flag recovery values


* Values outside of contract required QC limits


o System Monitoring Compound diluted out


page 1 of 1 FORM 11 VOA-1
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY


Lab Name: OAT Laboratory Contract: Loureiro Engineer;


Lab Code: Case No.: Centredal SAS No.: SDG No.:


Matrix Spike - SAMPLE NO. 057---_.


/


//
./


~
L..4.\' -cil \ ~II'....J ~


Rf~ /VJ 7{;.,tc; f)


kv feE, 16 L


O$7~ ~/j\,S~


,-~._'"
I .. -


i Chloroform I 120000 0.0 I


I
I


~OmOChJOromethane 120000 0.0 I
.. ..'. Il-'! ,1,1 ,-TriC~loroethane 120000 o.~~


Carbon tetrachloride 120000 0.0.... ,
~.,...


,-----·,----------,I-SPIKE SAMPLE'- MS MS I -. QC


1 ADDED CONCENTRATION CONCENTRATION % 1 LIMITS
COMPOUND I (ug/LY' (ug/L) (ug/L) REC # REC. ~
~~~-~~----!-~~-----+-- --l---l--~t .J:p tJliltL
I Dichlorodifluoromethane .~2._0_00_0-+__",,__0_.0~""1! 180000 .., 150 • 70 - 80 fJ"UI i


i Ch~oromethan~ ._-L~20000 0.0 250000 J.08 * 70 - 130 -


L\linyl chloride ! 120000 1 ••408.00 ,II " 11480000000°ttiJ115170* 7700 _- 11330
0 ~:r'\ f+


; Bromomethane i 120000 'I --
i Chloroethane' i 120000r-- 0.0 I 170000 142 *, 70 - 130 ~


L!rictiiorOflUO~?methane 1 '120000 I' _~- 1400~? .. 1~~


I 1,1~Dlchloroethene 1~ 0.0 I 140000 I 1~~30 I


[MethYlene Chlond. 120000 I 0.0 1_ '140000 .. _ 117 70 - 1ffi
I Trans-1,2-dichloroethene _--+__1~' 0.0 I 140000 117 70 - 130 "....-v.~1.M


~Dichloroethane ... 120000 I 0.0-1 150000 125 70 - 1


~"propa~e, 2,2-dic~loro- 120000/--- 0.0 I" 170000 142,* - 130


I cis-1,2-Dichloroethene --+--1.,-,i·0000 I 21~ 17~000 117 70· 13,0


150000 5 70 - 130
---16-0-0-00- 133· 70 .. 130 >r-


150000 125 70 - 130
-----


150000 125 70 - ~
I 1,1-Di~hloropropene 120000 ! o~t=t=,_ 160000 133 :" 70 - 130


~ne ... 120000 ! 0.0 1 15000


lli
O 125 i 70 - 130


i 1,2-Dichloroethane i _1200it=0. 0.0 I .__1_50_000" .. 125 I 70 - 130
: Trichloroethane I 120000 _ 10000 I 160000 125. 70 - 130


I 1.2-Dichloropropane ooסס12 0 O~I 150000' I 125 70 - 130
I Dibromomethane 1200~_+---_, 0:0 - 140000 _~~~,~
~r.omodichloronietha,ne'· 12000~.___ 0.0 14000~ 117 I !O -~~
I Toluene .----+--;20000,.- 0.0 I 140000 1_ ~70 - 1,30 I


I 1,1,2-Tilchloroethane ,,=ti20000 0.0 I 130000 1QBr70 - 1301
~,~_etrachloroethYlene_ ,,120.?00 22000<\t)'- 64000 e ,~50 * 70 - 130
~,3-Dichloropropane 120000 O.O~ 130000 1~ - 130


I


. 6i'bromoc,hloromet,hane II 112200000000 I _o.tt,.__1c-::-3_0~~_ 108 -t 70~
1.1.2-Dlbromoethane. 0.0 I 120~~.. 100 _70 - 13.~._


# Column to be used to flag recovery and JD values with an asterisk


• Values outside of QC limits ''~ S I k a.J.J. (4
RPD: 2 out of 32 outside limits f ~ rL.v
Spike Recovery: 10 out of 64 outside limits W"I.<) r~ 3..>')~ fv.r~
COMMENTS: t>, l,)\-~ P \


FORM III VOA-1
Page 175R of 424


3/90







3A
WATER VOLArlLE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY


Lab Name:


Lab Code:


P-AT Laboratorr _


Case No.: Centredal


Contract: .~oureiro Engineeri


SAS No.: SDG No.:


Matrix Spike - SAMPLE NO. 057
-----


125 70 - 130'1
-


117 70 - 130


117 70 - 130


121 70 - 130


125 ~'~ 130


117 130
!


100 70· 130..
125 70 - 130


125 70 - 130


108 70· 130
,..


125 70 - 130


100 70 - 130


117 70· 130


117 70· 130


125 70 - 130


117 70 - 130


125 70 - 130


125 70· 130


125 70 - 130


117 70 - 130


108 70 - 130-
117 70· 130


117 70 - 130


78 70 - 130


108 70 - 130
".


117 70 - 130


78 70 - 130


108 70 - 130


72 70 - 130


76 70 - 130


108 70 - 130,.
78 70 - 130 j[ 117 70 - 130


140000


150000


150000


150000
--j----


150000


140000
+---130000


- .. ",.


ne 120000 I 0.0
.. -


120000 0.0._.
120000 0.0. '-


ne 120000 0.0
- .. '"


120000 0.0
.- .. ..


120000 0.0..
120000r----· 0.0


I
..


120000 0.0
" , '" ..


e


ane


ze


ze


i Chlorobenzene 1 120000l 0.0 150000
! Ethylbenzene I 120000-l-----0-.0-· 140000


!~,1,{2-Tetrachloroeth-an-e--+I- 120000 I 00 140000
1 ----j, .
IffiJp-Xylene' I 240000! 0.0 290000


I o-XYien:. 150000


f Slyrene 140000
Bromoform 120000


, Isopropyl~e --l ._15_0_0=00===:_~~~_-+ __,
Bromobenz ~-·1.50000


I" ----j--


: 1.1,2,2-Tetrachloroethane 120000 I 0.0 130000
:-n:Propylbenzene _._.120000 -I . 0.0"'- 1500'-0-0--t---


120000 0.0 120000
---<---'---


120000 0 0 140000


140000


1.2,3-Trichloroprop
...


2-Chlorotoluene


1,3,5-Trimethylben


4-Chlorotoluene_.
sec-Bulylbenzene.•,
1,2,4-Trimethylben


tert-Bulylbenzene
-


1,3-Dichlorobenzen..
p-Isopropyltoluene


1---'"
n-Butylbenzene


1,4-Dichlorobenzen
,-


1,2-Dichlorobenzen


1,2-Dibromo-3-chlo
f-----


1,2,4-Trichlorobenz
1--- •


Hexachlorobutadie..


e __+-1_12_00_0_0-+-__ 0.0 140000 -t------:-~'--t-__=_=:--_:_=-=-i
.e L. 120000 0_.0_ 140_0_00_-+--_
ropropane 120000 0.0 93000
----1-----_.--1----
ene 120000 0.0 130000


ne _+---,1..."..20.,-0_0,__0-'-----.OFo·.O
o


'-----1-,--1-
9
4
4
0-'00"""'00"""00_+--~=--j--==-_


I
, .Naphthale~.e . 120000 ~
i 1,2,3-Trichlorobenzene 0.0 .-'1 130000


Acetone 0.0 ,..1 8~--=6-00::-0--t-


i Methyl Acetate 0.0 I 91000


[<5"'a'rbon di~~lfide i±="O'~" _~ 30000-+---
! 2-Butanone 0.0 94000
~------


I Cyclohexane O.:..?. . 140000.


# Column to be used to flag recovery and RPD values with an asterisk


* Values outside of QC limits


RPD: 2 out of 34 outside limits


Spike Recovery: 2 out of 67 outside limits


COMMENTS:
--.._--- ---- ----- ----------
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY


Lab Name: DAT ~aboratory Contract: Loureiro Engineer~.


Lab Code: Case No.: Centredal SAS No.: SDG No.:


Matrix Spike - SAMPLE NO. 057-----
i Methylcyclohexane F-~-20-0--"0--'-0--'--1-·----0-.0-·-,----1-,--20000 '1'00 70· "13Ol
i·4.Me~hyl-2-pej,tan.o_n_e +_1_2_0_0_00-+! -·~~==0=.0==:--'---9-0-00-0- -_-~---75 70 - 13~0
l2-Hexanone I 120000 I 0.0 99000 83 70 - 130


l..Methyl Tert-b~_ty=l=e=th=e=r =~_-_--+:-1-~-0-00-0--+1--- _-_-_-_0-.=0=:='.-_.~- 11000~JL.-_9_2 ... ~ 70 - 130


~ ~~~:D ICONCE~~~TION M~D'~'" QCLIMITS


COMPOUND (ug/L) (ug/L) REC # /R;D # I RPD REC.


Dichlorodifluoromethane . 120000 L__ 160000 12 30 70 - 80 l)"JP ~r
I Chloromethane I 120000 I 220000 183 13 20 70 - 130 /"


Vinyl chloride ...·.lll 120000 T 170000 142 *_~_. 20 70 - 130 1(,:0" ~""
Bromomethane 120000 l 130000 108 8 20 70 - 130


! Chloroethane' . I 120000 -I 150000 125 13 20 70 - 130


ITr'ichlorotluoromethane " 120000l 13000(j 108 8 20 70 - 130


! 1,1-Dichloroethene I .~.130000 1~' 2?, 70 - 130


j Methy'ene Chloride .J 120000,,_1 120000. 100 J 16 20 70 - 130
I Trans-1 ,2-~ichloroethene ~,20000 1 140000 117 -I 0 20 70 - 130


1,1-Dichloroethane 120.000 I !~OOOO L 117 f 7 20 .' 70 -' 130


:~;.~:~~~:~:: ~~~: ~= i-~~B3 ;~: ~~~
Chloroform 120000· 130000 108 15 --I 20' - 70 - 130


-,-, .
Bromochloromethane 120000 130000 108 21 * 20 70 - 130


1,1 ,1 ,-!riChloroethane"_1 120000. i 14000?=1 117 7 20 70 - 130
Carbon tetrachloride 120000 I 140000 117 7 20 70 - 130


1,1-Dichloropropene 120000 I -140000 . 117 13 20 70 - 130


Benzene ~- 12000Q"l 1300~~~8 15 20 70· 130


I ~~~~~:r~~i~:~:ane==+.-. :~=l :~~:~~ 2~~;~: ~~i
:. 1,2-DiChl~~opropane.. _' 120000." 130000 . I 108- I 15 1 20 'J 70 - 130


Dibromomethane 120000 ~ 70 - 130


Bromodichloro~ethane ._-~OO 1~6'20 70' - 130
Toluene 1120000 I 16 20 70 - 130


~,~1,2.Trichloroethane I 12000~[ 16' 20" 70 - 130 I


# Column to be used to flag recovery and RPD values with an asterisk


* Values outside of QC limits


RPD: 3 out of 4 outside limits


Spike Recovery: 4 out of 7 outside limits


COMMENTS:


FORM III VOA-1
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3A
WATER VOLATILE MATRIX SPIKEIMATRIX SPIKE DUPLICATE RECOVERY


Lab Name: DAT Labor.atory Contract: Loureiro Engineer;


Lab Code: Case No.: Centredal SAS No.: SDG No.:
--""~- --_..-


Matrix Spike - SAMPLE NO. 057_ ~4-.. ,~~


Retrach,oroethy,ene 120000 900000 567'~o 70- 1mr 'l.;.('~
1,3-Dichloropropane 120000 110000 92 16 20 70· 130 :.,...-~".


1 Dibr0rTIQChloromethane 120000 110000 92 16 20 70 - 130
1,2-Dibromoethane 120000 100000 83 1~---+- 20 70 - 130


~~;I~=;;;e :~~:~ t- ~= :~ ~~.~ .~ ;~: ~~~
1,1.1,2-Tetrachloroethane 1~~'= ~~OOOO 108 8 1 20 70 - 130
..nIp-Xylene ... 2400~ 270000 113 7 I 20'T70 - 130


..Xylene 120000-1-- 1400110 117 7 20 --r--ro - 13(J


~ Styrene 120000~ 130000 108 8 20 70 - 130,


I•.-Bromoform ... .120000 L OO0סס1 __ 1 83 '_ 19 20 10·· 130 1


I Isopropylbenzene 1 120000H .-- 150~ 125 0 20 70 - 130


I Bromobenzene - I 120000 130~ 108 I 15 20 70~


1"1,1,2,2-!etra'Chloro~than~_~_1~- 100000 83.! 26* 20 70'-~r~
I n-Propylbonzene --------l- 1 0000 125 I 0 -I 20 - 10 - 13(J ·1


h:2,3-Trichloropropan~_ .._~ 00001 83._~.! 20 ....70'0 130


~~.Iorotoluene . _ ..~ 000 i 117 I. 0 -l ~O 70 - 130
I 1,3,5-Trimethylbenzene±1 000 I 117 I O· 20 70 - 130


-4:Chloro~oluene _ 120000.1 140000 i 117 r 7 2~ 70 - ..130 I


I sec-Butylbenzene .~OOO I 140000 I 117 I 0 20 70 - 130


! 1,2,~:TrimethYlbe'nzene ._~~2.~1-40000 r 117.1 .' 7 :__ 20 70· 130


i tert-Butylbenzene _1_.~~I,._140000 I 117~ 20 70· 130


! ·1.3-_DiChlo~oben.zene . ~~~, 140000 J 117'. 7 1._, 20 70 - 130


I p-Isop~opyltoluene. =TI2~?00 1 ~.~oooo .~ 0 +=1... 20 70 - 130
n-Butylbenzene 120000 140000 117 8 20 70 - 130.-..... ..." .....


1,4-Dichlorobenzene ---k.!30000 140000 117 0 20 70 - 130


1.2.~ichlorobenz_ene _._~OOOO! 130000 108 8'H~ 70 - 1,30


_,~,.~-Dibromo-3-chloropropane I ~.20000 I 79000 , 66 * 1~~2~ . 70 - 130 V j


:.__..1,2,4-Trichlorobenze~e .~ 120 00 1.~8-r--o ~O 7~.~
i Hexachlorobutadiene ...~ 00~133 *1 13 I 20 70-=--~
I Naphthalene ~~ 00 I 80 i 3""l 20 70 - 130


1,2';3-Tr!.chlorobenzene' .~ 120 00 -± 100"' 1 6j,L__20 !O - 130


Acetone --l 120000 I 64000 _ _gr:p 3~20 70 - 130 I v'S


# Column to be used to flag recovery and RPD values with an asterisk


* Values outside of QC limits


RPD: 4 out of 0 outside limits


Spike Recovery: 5 out of 0 outside limits


COMMENTS:
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY


Lab Name: OAT Laboratory


Lab Code:


Contract: Loureiro Engineeri


Case No.: Centredal SAS No.: SOG No.:
---


Matrix Spike - SAMPLE NO. 057
------


~_~!~yl Acetate~===-=--=--=-~-__ .=~I==1:2-,-00::-::0:-=-0_':,-_-_-_-_-~-6,...,.9--,-0-0:0~~-~.;-.. --:::>'(-5-8-'*1)--- --2-07-*-'---22-_00--~lr -7-0--_1
1
"-,-3


3
"ooD ur~


Carbon disulfide . 1 120000 130000 108 I 70 - Jl
2-Butanone 120000 57000 (48 *) 48 * 20 70 - 130 I'\U l0..I
Cyclohexane --------~+1--1-2-0-00-0-+1---1-10-0-00 ...._ 92 I 24 * i -.. 20 70 - 130~


MethYlcyclohe-xa-n-e-----+-1-····120000 1---1-20-0-0-0--1 100 ° ~-'io 70 - 130


4-MethYI-2-pe_nt_an_o_n_e I_ .._~20000T"----· 76000 ~ 63 *1) 17 20 70 - 130 ur l.-O W


2-Hexanone .. .....JI 112
2
0
0


0°000° I _77_0_0_0_-+---e(6l11"4~.:..=+-t> --,-26--,-*-+-_,...,.2-,-°---+1-----=-::7
7
0
0


-. 130 VI Low
Methyl Tert-butyl ether 98000 82 11 20 130______._..._-----'----- .. .1....- ••.


# Column to be used to flag recovery and RPO values with an asterisk


* Values outside of QC limits


RPO: 4 out of 0 outside limits


Spike Recovery: 4 out of 0 outside limits


COMMENTS:


FORM III VOA-1
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY


Lab Name: DAT Laboratory
- --- _._--- -----------


Contract: Loureiro Engineeri
- --------,.. -.. -----.


Lab Code: Case No.: Centredal SAS No.:
- - - -- ---


SDG No.:


Matrix Spike - SAMPLE NO. 057


-SAMPLE' MS---"--~,---'MS--r- QC--~


. I


CONCENTRATIONicONCENTRATION % I LIMITS
, I


COMPOUND t\ . (.uWr') (ug/L) REC # I REC.


140
I


117 70 - 1301I


130 I 10g 70 - 1~I


640W)=Mil'J* 70 - 130 j
130 I 108 70 - 130 I


I130 I 108 70-~:


120 , 100 70 - 130......1..-


Dichlorodifluoromethane 120 0.0 180 150 * 70 - 80.
Chloromethane --------- 120 0.0-25'07 --; . '-:Z08 * !--7cf=-130'


c-~r~~-~~~~d:ne----==--~i ~~~ ~A6-==~ --__~-.7 tS!?~t~-;~-~-'~-~~
, 1 .-----. .--+.. --- ..-----.~'--------i-------,
'_. ~~~~!"~=t~.~_~=_______ ~i ,120 ~~_~~...... 170 v' I 142....:..L~~ 30 :


~~~:~{~~~iz,~ane '~~~- --~%-: --- ~~~- !-~:; r;~: :~~~
. Methyle-ne Chlorlde------- , 120 0.0 -- 140-~'--'-'117 70--=---1301
----.--- ------.-.-.------~--.--...- , ...--- -0. . ' ··---i-----·---J
r~-n;i~~~!~r~~~o~t~=~=----- ~~~ ~:~ ... ~:~-~,-~~~ ·-+-~~~-~~~-I
Propane,2,2-dichloro- ··----1 120 0.0'-- 170 7-'---- 142 ·j·-jej-:----130


cis~1~2=Dichloroethene- 120-+ .2J ~ ·-~o~r~·,*~-Tio=---1-30~
Chloroform-----· 120 ·---o~o .-----150--~ 125r-~io~-- 130 ..


Bromochlorometha-~-'------,---- 120 -0:0" . -----~160--+---133 ..--I·-jO----130 I
L I _. --+ L. -1 ----1


1,1,1,-Trichloroethane~----1-20: 0.0 i 150. 125 I 70 - 130!
Carbontetrachloride----- j 120t--~-..-·--()~O~- 150· 125 I 70 - 130 ~


. --.-------.-,----.. - ..- ---------------------+---- .-- -------+---.---- ..----~---__r
1,1-Dichloropropene ! 120 . 0.0 I 160 133" I 70 - 130 j


.. -------------------...-~... .... __._..~...__..._~__._L_,. I ,


Benzene . 120 . 0.0 i 150. 125 I 70 - 130 I
.... 1,2-Dichloroethane ··-------..l....-----'1-2()·----~---0.0-:- --~-"15o~·---125170-=-1301
_~ ~ ••. • : . ...1 __ . .•_.....__~__i _ .. __• J:.. I - ----1


Trichloroethene . 120: iO j.OQeO'" : 160 7 :j1-~~i 70 - 130 i
________ . ._~ .... _.. .._ ......_.__L.~ ....._--+-_. ._____ ..~ .. _~


1,2-Dichloropropane • 120 • 0.0 . 150 125 i 70 - 130'


i-~~~::d~:~;:::::~-~----t=-~~~r:-~~--i.•....~-- ~~~ i-~; ~~: :~
r-Toluene .-..1-120-1 ..------- O.~
, 1,1,2-Trichloroethane i 120 i 0.0 j


i .. -... 1 ..-----+ --.------..--=f'...--
Tetrachloroethylene_L-_120 i ?,2-D:2~Lel)


1,3-Dichloropropane __..L 1,~eJ:___ 0.0 i_.
, Dibromochloromethane . 120 . 0.0 r
'--~~------------1--------,--_ ....._--._...._--+--
[_.... 1,2-Dibromoethane L __~ .... ~O i


# Column to be used to flag recovery and RPD values with an asterisk


.. Values outside of QC limits


RPO: 1 out of 32 outside limits


Spike Recovery: 14 out of 64 outside limits


COMMENTS:


FORM III VOA-1
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY


Lab Name:


Lab Code: Case No.: Centredal SAS No.: SDG No.:


Matrix Spike - SAMPLE NO. 057


130
I


108 70 -
:


140
!


117 70 -I


94 I 78 70 -I


130
,


108 70 -i
I


86 I 72 70 -


91 -t- 76 70 -
I


130 ! 108 70 -


94 i 78 70 -


140 1 117 70 -


-f-
I -


I--- ---------- ------ -;-
120 0.0 140 117 70 - 130 !


- -,-, --'-----'-


120 0.0 140 , 117 70 - 130 I


,
I


120 0.0 150 125 70 - 130 I


1,1,2,2-Tetrachloroethane
-------------- -------


, n-Propylbenzene
r--1-,2:3~Trich lorop-r-op-a-n-e


-2-ChlorOloluene ----,


l--1:3,5~ethyTbe~:.:~~----=----=:_--


• 4-Chlorotoluene .
r-se-c--B-utylb-en-zene-----------·,--·---UO-------··--O~O-~-------1-4-0------·----1-17-+--7-0---13-0--1i
i ! ~


-1,2,4=-Trimethylbenzene 120 • ·-b~o---- 150 125 70 - 130 i
.--------------- .----..---------..-- ._-------_._------_.__ .---1
, tert-Butylbenzene 120 0.0 I 150 125 70 - 130 i


------- . ..--'_ C--- -.---------+--------j


1,3-Dichlorobenzene 120 0.0 I 150 125 70 - 130 i


P-lsoproPyltoluene---------- - _~20~ 0.0 ~--- 140 __: ~ 1-7-0---1-301


~ . n-Butylbenzene 120 0.0 I 130 1081 70 - 130 i
I 1,4-Dichlorobenzene 120 0.0 140 , 117-1 70 - 130 1


1


; 1,2-Dichlorobenzene !-- 120 I 0.0 I. 140! 117 ,I 70 - 130
I 1,2-Dibromo-3-chloropropane -120 ~ n____ 0.0 I 93. 78; 70 - 130!


--.---- .---- r------- !


i 1,2,4-Trichlorobenzene 120 0.0 ' 130 '
!


Chlorobenzene ._ _ ._ 120 --------0.-6---- ..._=}-~~ __==~~~:i~~:~~r76~J
, Ethylbenzene 120-6~o-' 140' 117! 70 - 130'
1----- --- -------.--- .... -----i- .. ._m__.•.. ·--·--0---- ...! ----;
! 1,1,1,2-Tetrachloroethane 120 0.0 ! 140 117! 70 - 130!


·~/~~¥-~e-n-e 24O~· -_~-=_~~-- ---~-~_~_9~=--/~~ 70 - 130 i
, o-Xylene 120 0.0 150 125 70 - 130 i


-----------'. ------------ ------...-.~- ----,.------------1


Styrene 120 0.0 140 117 70 - 130!
-. ---------.----...-+--------.-------.--.:..-----------t ..----.-----l


Bromoform 120 ' 0.0 , 120 100 70 - 130!
i-------·-·-------------· .--.------- -- . -- ----.-.-'-------.-------.--+---------.-.-.-.-.•- ---.-.--.- --_


Isoprop~l~e~z=-~ . ~~_~_+_-------~:..~-__+_------ 150__-"- 125 70 - 130 I


Bromobenzene 120 0.0 ! 150: 125 70 - 130 i


n~3~~-=-==~-==--~·~L=-----~ 30 ~ ~o~n~ 130!


~~~- ~.~ j ~~~. ~~~ I ~~ --~~~~


# Column to be used to flag recovery and RPD values with an asterisk


* Values outside of QC limits


RPD: 1 out of 34 outside limits


Spike Recovery: 5 out of 67 outside limits


COMMENTS:


FORM III VOA-1
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY


Contract: L(~ureiro~~~neeriLab Name:


Lab Code:


DAT Laboratory
- ------~----


Case No.: Centredal SAS No.: SDG No.:


Matrix Spike - SAMPLE NO. 057


Methylcyclohexane
------------ -----------


4-Methyl-2-pentanone
I --------


I 2-Hexanone
. - --. ---------


Methyl Tert-butyl ether


120


120


120


120


--- ------0.0 -- T----- lion -'---- 1001f-130


-- --0.0-- 1 90 --+- 75 70 - 130


0.0 _ 99 -;---- -83 I 70 - 130 i


-------- --!-------------------+------ I ---------1
0.0 110 : 92 170- 130:


i ~ ..J...__ ._~ __.J ~


__u_ _ ~---- _


SPIKE MSD MSD


ADDED CONCENTRATION! % % QC LIMITS


COMPOUND .~ ~ I REC# RPD# RPD I REC.


_~~_hlor?difluoromethane 120 16~____L-~--~ 30 --~-~J
Chloromethane 120 220 1 183 *i 13 i 20 70 - 130.


Vinyl chloride 120 -n-=-_170=--_JJ4<l~! 6"""~t 20 !70.:. 1~0]


i~~~~fI;~~:ane j~~ -- ---~~~+~ ~~;tit~~=H~: j~~~
c----- ----- -----c-- ---------+------- ------.;----------1-------
I Methylene Chloride 120 120: 100' 16 - 20 I 70 - 130 I
r- - -------- ------- --- ----------------+------------------- I ---------'


:-E~~:~;;~===i}i=----i:~ j--ii~ I 1~: ~ ~H iH
[_~iS- ~~9ic~_I~roethene __~:--=---12~ ------f50-=lQJ~tI:; 4+- 20 I 70 - 130I


,~~~7~:~:~~~==-:-=ii~:--=:-~~~=ti~~ 1-0· i ~~ tit i~~
,----------- --______________ ---~--- 1- ---1-- +__ - ------------_


r~,~:~~~h~:~~:r;~:- -~ •== :~~ -+:~H-~+ ~~ I;~: -;[
Benzene 120 : 130 108: 1 i 20 70 - 130 i
1,2-Dichloroethane -120 • -120 1001 2 20 70 - 130l


f-- . ----- I -----t--~+--~"----+-------+---_______:_::_::_l


I Tnchloroethene 120 160 . 0 20 70 - 130 ,


I~~~~~:~:~:::ne==- ~;~ j_--- _ -~~- :~~ ~-j ~~ ;~: ~~~
I Bromodichloromethane . 120 I 120 100 16 I 20 70 - 130


f


l--Toluene -----i-------1~--- 120 +--L
11


100 16 1--20 70 - 130!


L 1,1,2-Trichloroethane_...2~ 110 92 I 16 1- 20 70 - 130


# Column to be used to flag recovery and RPD values with an asterisk


* Values outside of QC limits


RPD: 2 out of 4 outside limits


Spike Recovery: 7 out of 7 outside limits


COMMENTS:
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY


Lab Name: DAT ~a~~ratory __ __ _ Contract: Loureiro Engineeri


Lab Code: Case No.: Centredal SAS No.: SDG No.:


Matrix Spike - SAMPLE NO. 057


! __Tetrach�oroethylerle-----------------:120------------go o--15n>-)r!--3A~O 1 -- --20--[ 70 - 130
I --.----.--.-.----------- ---- ------------------------,--- -----..---..- _. iJ:l .--1- -------1-------


I 1,3-Dichloropr~~~ne 120 11 0 -+_~~_L }~_~--3Cl....J-~-..'130
i Dibromochloromethane 120 110! 92: 16! 20! 70 - 130
,-----------------------..-------- -------- ---------- I I +---- --1--- ---
! 1,2-Dibromoethane 120 ' 100 i 83: 19 i 20 i 70 - 130
1 -_._ .._ .. _.____________ _ L L i- -t-------L---------


~h~orobe~~=~=____________ ~~O_ 140 I 117 i 7J_~__l-~-- 130
Ethylbenzene 120 130 108 i 8 i 20 i 70 - 130


---------- --- -------------------- --1--- ---+-----+-------1-- ---
1,1,1,2-Tetrachloroethane 120 130 i 108; 8! 20 I 70 - 130


_1ll/r:=~!'.I=~e -------- 240~ __ ___ --2m-~!~-;P_--7 1_2~_ 1_70 - 130


i o-Xylene 120 140! 117 i 7 I 20 i 70 - 130
1----------·----- -------------- ------------- ,i-.---------l--- ----+-------..---..-
: Styrene 120 130! 108 I 8: 20! 70 - 130
1- Bromoform-- - 1-20- 100 +----83i 19 i 20 I 70-:- 130


:-Isopropylbenzen-e;- 120-------150--, 125 I -o--l .. 20 --C~-130
1~~~_Ill_~ben~~i~~________ _ ~O_ _ 130 j- 1o~-l 15 [----26- L70 - 130


!_~2,2_=_Tetr':~~I~~oethane 120 .~ 100 83 L __ 26 * I 20 ~~
i n-Propylbenzene 120 150, 125 i 0 I 20 I 70 - 130
r-1~~3-TriChlo;'opropane -f2-6 -----100--r- 83 i------=f9r 20 ~-130


--- --- - -- ----- ·-·-·---·---·--"----~-----------t -r-----------
2-Chlorotoluene 120 140! 117 i O! 20 I 70 - 130


- ..-.--.--------.--- -------.-- ------------ --- -------- -------.....--------+-----t-- I I


! ~'_~_!~'Ill.:thylbenz=~=____ _ _~~~_ .._. __~____ 117 0 l---~~----~ 70 - 130
, 4-Chlorotoluene 120 140 117 7 I 20! 70 - 130
isec-Bu-tylbenzene ---------- ----120- 140 117 Ol----2-6---l~130


11,2,4-Trimethylbenzene------- -----120: 140 1-17 7 I 20 t-70 - 130
:-..-----1 .. - I I ----
Ltert-Butylbenzene 120 I 140 117 7 I 20 I 70 - 130


I 1,3-Dichlorobenzene____ 12.Cl...L 140 : 117 ~ - 130


I-~~~~~~-------'- -----~-~~ 1 ~ ~~ i ~ ~ ~ I ~ I ~~ f ~~ ~ ~ ~~
1,4-Dichlorobenzene 120 140: 117 I 0 20 70 - 130


f-------------- --\- ._ I -- ------+--------'


I 1,2-D!~~lorobenzene ...120 _~ 130 I 108 I 8 20 70 - 130 '
L1,2-Dibromo-3-chloropr~pane 120 : 79: 66 * 17! 20 70 - 130


i 1,2,4-Trichlorobenzene 120 ! 130~ 0 20 70 - 130


tHexachlorobutadiene 120 i 160 133 * 13 20 70 - 130


Naphthalene i 120 I 96 80 3 20 70 - 130!


1,2,3-Trichlorobenzene ! 120 I 120 100 8 20 70 - 130


I Acetone ! 120 I 64 53 * 30 * 20 70 - 130 1


# Column to be used to flag recovery and RPD values with an asterisk


* Values outside of QC limits


RPD: 3 out of 0 outside limits


Spike Recovery: 6 out of 0 outside limits


COMMENTS:


FORM III VOA-1
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY


Contract: Loureiro Engineeri
--_.-- -----------------


Lab Code: Case No.: Centredal SAS No.: SDG No.:


Matrix Spike - SAMPLE NO. 057


Methyl Acetate
,-----------------------_._-----~ '.


Carbon disulfide
. - ._----_.,-'.._------------- ---.


2-Butanone
---------------- -


Cyclohexane
.- _._----------'. ----


Methylcyclohexane
L . __ ._••_. ••._"•.__._ ..


4-Methyl-2-pentanone
-----------_.._-_._._-


2-Hexanone


Methyl Tert-butyl ether


--120--- --- - --69~___ 58 * 27 * - __~_~ T-lO- - 130J


~__ 130 108 0 20 h- 130!


~~~1-~~--'~=:F ~~:: ~~ I ~~~ ~~~
- ----- - -- ------ --- -- ------ ~-- - ---------c--------j


120 120 100 0 20 i 70 - 130:
-- -----~-.-. -~- ---- --~,. . -------------- ------t--- -- ---'" ---.----------;


120 76 63 * 17 20 i 70 - 130:__ __ _ .. __.__. -'- .. ~__. L . ... ---J
120 77 64 * 26 * 20 i 70 - 130!


___ ~_20 98 82~---1-1-~-----20---t7o~1


# Column to be used to flag recovery and RPD values with an asterisk


* Values outside of QC limits


RPD: 4 out of 0 outside limits


Spike Recovery: 4 out of 0 outside limits


COMMENTS:


FORM III VOA-1
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~ 5J'o .., \.j.<J - (/5u( £- +.s..f..., ~i.f.,,,, '*if-w ...,
3A 13/fJor7a1L .


WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY


Lab Name:


Lab Code:


DAT Laboratory ._..".._.~__ Contract: Loureiro Engin~eri


SDG No.:


Matrix Spike - SAMPLE NO. ~DL.~ / ~l,.c~~ot~}~,
j----·--·-------r---SPIKE I SAMPLE ri:-""S "/ MS oc r-


ADDED ICONCENTRATIONICON NTRATION % LIMITS


COMPOUND i (ug/L) (ug/L) I (ug/L) REG# REC.


'1~.iChlorodifluorometha~=- 120000 , , . 0.0 1/ 160000 1133" 7~<U-ftJ:) W
Chloromethane..... +-_1.,-:2_0....,000 0.0 / 190000 , 158 * _ 7,V13Ol I't\-
Vinyl chloride 120000 0.0/ i 170000 I 142 *70. 130 IJ
Bromomethane .., 120000-·0.~· i 160000-- 133" 70 - 1"30 ~


I Chl~!oethane'-- 120000 1~ - 160000 i 133:;- 70 - 130' ~' "


! Trichlorofluoromethane _...... - 120000 /0.0 I 140000 t::'slg.f 70 - 130 I '-'I it",l


1,1-0ichloroethene ~~OOOO I' L9.:2 140000 117 70 - 130 I:
Methylene Ch_lo_rid_e______ . ooסס12 (' 3600-7 - 170000 3'j.JM'" I ~ - 1m!"..li 3 t-


J Trans-1,2-dichloroethene 120000 ! 0.0 130000 108 70 - 130 I


~':[iichloroethane 12~=1 00 I _-: ooסס14 ~- 117 70 - 130,/
Propane. 2,2-dichloro- 120000 0.0 I'... 160000.. 133 * 70 - .130 ru>ft)
cis-1 ,2-Dichl~roethene ---r' 120000 I~.~OO 150000 JJ~ 70 - 130
Chloroform.. I 120000 0.0 130000 ,.. 108 70 - 130
Bromochloromethane 120000 0.0 150000 125 70 - 130


1~~~Trichloroethane 120000 0.0 .--"'~. 130000 "0" 108 70 - 130


I
~~~~on tetrac'tilo-r-id-~-_---,... 120000 1'- 0.0 130000 108...__ 70 - 130


_._1,1-Dichloropr~~ene__ 120000 I .._ 0.0 140000 I 117 70 - 130


Benzene . ._. 120000 _... 0.0! .. 130000 ..• 108 70 - 130
1,2-Dichloroethane I 120000 0.0 I 140000 117 70 - 130


Trichloroethene ·_"-_._ 120000 ......~7J ~OO 'J.__ 150POO D3 j.Q&".- 70 - 130


1,2-Dichloropropane 120000 0:0 I 140000 117 70 - 130
,----~,. ....


Dibromomethane 120000 0.0 140000 117 70 - 130-_..~"- - - ".-
Bromodichloromethane 120000 0.0 130000 108 , 70.. 130


I Toluene .._.. - - '---+-._,1-2-0-00-0. 0.0 '~-' 130000'-- 108 70 ~ 130


1,1,2-Trichloroethane 120000 I 0.0 I 130000 108 70 - 130 /.ff:.-.-
..Tetrachloroethylene ..... 120000 I -". _~60000 I 250000 115';J:tY' 70· 130 ~\I "


1,3-Dichloropropane 120000 0.0 I 120000 I 100 70 - 130
Dibromochloromethane -_.. 120000 .._. J2QeOtf I 120000 lOO ~ 70 - 130


..._1,_2-_D_ib_r_om_o_e_th~~_e . 120000 _..._. 0.0 I... ·..·120000 100 70 - 130 I


# Column to be used to flag recovery andlRPD values with an asterisk


... Values outside of QC limits \ "" ~
RPD: 2 out of 32 outside limits 1JC; LJ'r~..,V'-
Spike Recovery: 11 out of 64 outside limits fv v~
COMMENTS:


FORM III VOA-1
Page 96R of 276
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY


Lab Name; DAT Laboratory Contract:' Loureiro Engineeri


Lab Code: Case No.: Centredal SAS No.: SDG No.:


Matrix Spike - SAMPLE NO. 057
------


Chlorobenzene I 120000 T- 0,0 I .. ".",. 140000 ,I 117 ~_,,?O-_130
Ethylbenzene "!--120000 i _,~ 130000--+__1_08_!~ 130


1-1.1,1,2-Tetrachlor.~.:thane I 12000~,..I-._-_.- ~ ....__130000 108 __11._.70 - 130


I m/p-x~~ene I 240000 I 0,0 I . 260000 108 70 - 130
o-Xylene'--/ 120000 I O:'o'-l 140000 _.. 117! 70 - 130


1 Styrene 120000 0.0 I 130000 108 70 - 130


Bromoform 120000 cio i 120000 ':. 100 70 - ~~~'
"Isopropylbenzene 12000'~"_i O._o--+__ ...__1_4_00_0_0_--+-_~17 I 70· 130
Bromo~enzene,. 120000 0,0 150000 125 I 70 - 130


L....~.1,2.2-Tetrachloroe~~_~~0 ---·,.~-0-,-0-----1---130000 ,t 108 70 - 1~
n-Propylbenzene I 120000 o,o=!-_....·- 140000 117 70 - 130


1,2,3-Trichloropropane 00 108 70 - 130


2-Chlorotoluene 00 117 70. 130 i


1,3,5-Trimethylbenzene ""l 0 117 70 - 130


'I 4-Chlorotoluene 0 -----1__12_5_+--7_0_-_1_30--1
sec-Butylbenzene 0 83 70 - 130


1,2,4-Trimethylbenzene 120000 0,0 140000 117 70 - 130
---+-----,-- ---r-------- ---f----I


tert·Butylbenzene 120000 0.0 150000 125 70 - 130
----+-------~


1.3-Dichlorobenzene 120000 0.0 150000 125 70 - 130


p-Isopropyltoluene __===:-1-2-0-00-cq _0_,0_-'--__ 1 70 - 130


n-Butylbenzene 12000~,...I 00-,.oO-"_"CI. 70 - 130
1.4-Dichlorobenzene 120000 I 70 - 130


-, "."'-


1,2-Dichlorobenzene 70 - 130


__~ ,2-Dibromo-3-Chl?rop" I 70 - 130


1,2,4-Trichlorobenzene I 70 - 130


Hexa~hlorobutadiene- 14000~"t 70 - 130


Naphthalene 120000 I 100 i 70 - 130


1.2.3-TrichlorObenzene 13000QT1OBl70 - 130
Acetone 11OOO~'" 70 - 130


Methyl Acetate 110000 92 , 70 - 130
-". ---


Carbon disulfide 130000 108 70 - 130


2-Butanone I 120000 1 0.0--1 1-,--::10000 92 I 70: 130


~~.c!.?hexane 120000 _0_,0_1-_ 12'0000 L,_'~~o-


# Column to be used to flag recovery and RPD values with an asterisk


* Values outside of ac limits


RPD: 2 out of 34 outside limits


Spike Recovery: 3 out of 67 outside limits


COMMENTS:


-----,-.---


FORM '" VOA-1
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY


Contract:" Lo.ureiro Enginee~iLab Name:


Lab Code:


OAT Lab_o_ra_to_r-'--y _


Case No.: Centredal SAS No.: SDG No.:


Matrix Spike - SAMPLE NO. 057


[ Methylcyclohexane I 1'20000


I' 4-Methyl-2-'pentano_n_e'_'__1~ 1122000000-0~ ._--__


i 2-Hexanone I f
; ,- M~thyl Tert:bu~1 ether- I .- 120~00 --


~:~=r
120000 100 70 - 130


110000 92 70· 130
--


0.0 I 110000 92 70 - 130
I


_0"


130 I0.0 110000 92 70 -
I -- I


COMPOUND


---------------, .._-------- ---


~~~:D ICONCE~RATIONI M: I % ac LIMITS -I
(ug/L) (uglL) REC # I RPD # RPD REC. I ~


Dichlorodifluoromethane 120000 160000 133 " 0 30 70 - 80 fJ f\ tJU
---I--- -t----


Chloromethane 120000 190000 158" 0 20 70 - 130."... .._-- ,---+
Vinyl chloride,_~120000 160000 133 " 7 20 70 - 130
Bromomethane 120000 140000 117 13 20 70 - 130


I Chloroelliime - -- 120000--l----1-6-00-0-0----1i_If--__1-3~3~*:~~-0-i_____-20 70-~
Trichl?rotluorom:thane ...-11~0000' 140000 I 117 0 20 70:~


~ 1,1-Dichloroethene 1120000 130000 I 108 20 ~70 - 130


I. Methylene Chloride. 120000 130000 I 108 20 70· 130 tV Ift ~


1


__,!ranS-1,2-~ichloroethene 120000 130000 If' 108 0 1__2_0~ -7-0-.-13-0--1


1,1-Dichloroethane 120000 140000 117~ 20 70 - 130 \.,


~propane~ 2,2-dichloro- 120000'1' 160000 133 ,,[ 0 -+---20 70 - 130 )J..-ktf 1) l


.=i5-1 ,2.Dic~~oroethene 120000 150000 108 I 0 20 70 - 130


I Chloroform _ 12006~... 140000 117 8 20 70 - 130
: Bromochloromethane 12000or- 150000 125 0 20 70 - 130
~(1 ,-Trichlo~oethane i 120000-f 140000 117 -1-----8---+--20 70 - 130


C 7 8 20 70 - 130


1 8 8 20 70 - 130


B 8 0 20 70 - 130


1 8 8 20 70 - 130


i ~ ~*=~ I--~~- ~~:~:
Bromodichloromethane 120000 130000 i 108~o 20 70 - 130
Toluene---' 120000----+-----1-3-00-0-0-/1·0~0 20 7-0-·-1-30


1,1,2-Trichloroet-ha-n-e-' __.L..__1_2_00_0_0_ 1'30000 '~8- i <> 207-0---1-=-3'O'-:-i


# Column to be used to flag recovery and RPD values with an asterisk


" Values outside of QC limits


RPD: 3 out of 4 outside limits


Spike Recovery: 6 out of 7 outside limits


COMMENTS:


FORM III VOA-1
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY


SOG No.:SAS No.:


Lab Name: OAT ~aboratory . Contract: Lou~Jro Engineeri


Lab Code: Case No.: Centredal


ne


Matrix Spike - SAMPLE NO. 057
------------ ~ ~u(


Te-tr-a---:ch-Io-r-oe-t-hy---'-Ie-n-e ======-_...!1-._-~1:2:-=0~0-0:0:--+·'---_-_-_-_----,--29=0=0-0-0----.'·-1·-0-=-8---'--~(3-=-~-:-*-rr--' 2--::-0--,r-=7:-0-~_----'-13::-C0:-l fY1 n


1,3-0ichloropropane 120000 130000 ... 1 108 8. .. 20 70 w 130


!'''Dibromochlorometiia_ne ,,-+1_1,--:2_0_00_0-+ 130000 \\18' ..vi ~ J/dff"'" 20 70 - 130 tv II\-
,_,'_11.~,~_D_i---:-br_o_m_·O_et_h_an_e_ ... 1 120000 120000._ 100 I···.. 0 20 T 70· 1~.~


Chlorobenzene 120000 r 140000 i 117 0 20 70 - 130
Ethylbenzene------····-i--1-20-0-0-0-+---130000 I 108 0 20 I 70 - 130


1,111,2-Te-t-ra-ch-lo-r-oe-~-a-ne---+---1-2-00-0-0"""'i" -_..... 140000 1117 _.' 8 20 ,,70 - 130


m/p-Xylene 240000 280000 i 117._ 8 20 70 w 130


o-Xylene .." I '-"112200000000 1_......... 150000 L._ 125, 7 _ 20 70 - 130
I styrene 140000 117 8 I 20 70 - 130
r-sro-mo-!-or-m----·----+I--12-0000 130000 108 .~- 70 - 130


Isopropylbenzene 120000 150000 .-. 125 1 i" I 20 70 - 130


Bromobenzene I 120000 140000'" 117 I 7' 20 70 - 130
1.1,2.2-Tetrach'o-roe-th-a-ne-- ..···lc-__-.-1-20-0-0-0-+--- 130000 ffi108'I . 0 I ..20 70 - 130


n-Propylbenzene 120000 I 140000 117 0 20 70 - 130


_~~~2,3-TriChloropr~pane I ---120000 , 130000 i _.. 108'" Or-- 20 70 --130
~-=~hlorotoluene ._ L_1_2_OO_O_O---jL__ 150000 _.~125I 7 . 20 70.. 130
, 1,3,5-Trimethylbenzen_e__.. I 120000 140000..._f-- 117 _ 0 20 70 .. 130


, 4-Chlorotoluene 120000 150000 125 0 20 70 - 130 I
.... -' ---+-----,--


I sec Butylbenzene ,.. 120000 100000._ 83 j 0 20 _..10 - 130


" 120000 .... 150000 ... 125 I 7 20 70 - 130
--- -f--12-0-00-0-f-1- 140000 117 I 7 I 20 70 - 130


120000 i 150000 125 0 20 70 - 130
_··_·~-_--+--f-_-_-_12=0=0=0=0:=-.. --... -1-4-0000~j 0 .., 20 70-~~


120000 120000: 100 8 20 70 - 130
---+--12-0-00-0-1---1-3"""0-:-00'-0 i 108'- 8 -1--2-0-+--7'-0-.-13-0---1


- ..-----1-- ------'-..-
120000 130000, 108 0 20 70 - 130


p-r-op-a-n-e--+-- "-12-0-00-0-f--" - .._ 100000 ~"I 83 ... 0 20 70 ~~


_e ---.,__120000 130000 I.~ 08 ~ 20 70.. 130
120000 130000 108 8 20 70 - 130


-.-.--t--12~ 120000 -100 0.. 20 70 - 1-30


e ~ 120000: 120000 100 8: 20 70 - 130


__~---'-. ,. 120000'-[ 98000 .... 82 11 ~.- _ 20 L2~ - 130


---
1.2,4-Trimethylbenze_ ... - -
tert-Butylbenzene


..
1,3-Dichlorobenzene


p-Isopropyltoluene
_.. -


n-Butylbenzene-_.
1A-Dichlorobenzene..
1.2-Dichlorobenzene. ..
1.2-Dibromo-3-chloro


1,2,4-Trichlorobenzen
.... ",


Hexachlorobutadiene


Naphthalene


1,2.3-Trichlorobenzen
..


Acetone
..... , . -


# Column to be used to flag recovery and RPD values with an asterisk


* Values outside of QC limits


RPO: 2 out of 0 outside limits


Spike Recovery: 1 out of 0 outside limits


COMMENTS:


FORM III VOA-1
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY


Contract: Loureiro Engineeri
----


Lab Name:


Lab Code:


DAT Lab~~~tc?'ry" ,,_.,_,..


Case No.: Centredal SAS No.: SDG No.:


Matrix Spike - SAMPLE NO. 057
------


I Methyl Acetate
------ -_..._-_. T'"


120000' i 94000
,


78 j-1S'--r-' 20 I 70 - 130
i


Carbon disulfide I 120000 120000
I


100 8 20 70 - 130


2-Butanone .1 120000' 96000 I 80 14 20 70 - 130


Cyclohexane . 120000 110000 +-92-,'---'-- -8--' 20 70 • 130


Methylcyclohexane
I


120000 120000
I


100 0 20 70 - 130


4-Methyl-2-pentanone I 120000' 110000 i 92 0 20 70 - 130


I I :~ +-_....--.~
--~'"..


2-Hexanone 120000 110000 20 70 - 130


Methyl Tert-butyl ether .,..L_.~~~~~ ...I._.__11 ~OOO _I 20 70 - 130
;


# Column to be used to flag recovery and RPD values with an asterisk


* Values outside of QC limits


RPD: 0 out of 0 outside limits


Spike Recovery: 0 out of 0 outside limits


COMMENTS: ----_.._--


FORM III VOA-1
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY


Lab Name: OAT Laboratory Contract: Loureiro Engineeri


Lab Code: Case No.: Centredal SAS No.: SDG No.:


Matrix Spike - SAMPLE NO. 057


QC


LIMITS%


MS


__1_20--+ ~ 13_0_--,-__1_0_8_r---=7_0_------,--13-,---0:-i!
120 00' 140 117 701301


SPIKE. SAMPLE I MS


ADDED :CONCENTRATIONICONCENTRATION i
~'I COMPOUND ~( ) I


~ l'\Q~ REC#I REC.
i "'4 i


Dichlorodifluoromethane
,


120 I J 0.0 I a 160/ 133 * I 70 - 80I ! I
I I


Chloromethane I 120 0.0 ! 190 158 * 70 - 130
!


Vinyl chloride : 120 r 0.0 [ 170/: 142 * 70 - 130
I I


Bromomethane i 120 I 0.0 i 160 ! 133 * 70 - 130,
I i


Chloroethane 120 0.0 I 160 I 133 * 70 - 130tTrichlorofluoromethane
I !


120 0.0 I 140
,


117 70 - 130I


! !
~


I 1,1-Dichloroethene 120 ! 0.0 140 i 117 70 - 130 I
i ;


~ ;


Methylene Chloride 120 ~1 (.~) 0.0 170 142 * ! 70 - 130 !
-


! - I


# Column to be used to flag recovery and RPD values with an asterisk~~S=t"-~~
* Values outside of QC limits


RPD: 1 out of 32 outside limits


Spike Recovery: 15 out of 64 outside limits


COMMENTS:


I Trans-1 ,2-dIch loroethene
I--


I 1 1 Dichloroethane, - : I -
I


Propane, 2,2-dichloro- i 120 I 0.0 I 160 ; 133 * 70 - 130


cis-1,2-Dichloroethene i 120 I ~~ ~I 150..... . '17-~ 70 - 130


Chloroform i 120 i 0.0 I 130 : 108 70 - 130


I Bromochloromethane 120 I 0.0
I


150 : 125 70 - 130


l1,1,1,-Trichloroethane 120 I 0.0 i 130 : 108 70 - 130


L£arbon tetrach loride 120 I 0.0 I 130 108 70 - 130


~iChloropropene i 120 I 0.0
I


140 117 70 - 130


Benzene I 120 I 0.0 I 130 108 I 70 - 130
I


1,2-Dichloroethane
I


120 I 0.0 140 117 70 - 130I


Trichloroethene ,
120 i "1 ~ 150/ i\D~ Y 70 - 130


!


1,2-Dichloropropane I 120 I 0.0 140 i 117 70 - 130
i


Dibromomethane I 120 0.0 140 117 70 - 130


Bromodichloromethane I 120 0.0 130 108 70 - 130


Toluene I 120 0.0 130 108 70 - 130I
I


1,1,2-Trichloroethane
r


120 0.0 130 108 70 - 130


Tetrachloroethylene
I


120 HQ\ 1.§DOQ8 2507 1,4- Y 70 - 130


1,3-Dichloropropane i 120 0.0 120 I 100 70 - 130I


Dibromochloromethane I 120 0.0 120 100 70 - 130I
i


1,2-Dibromoethane i 120 0.0 120 100 70 - 130


1- ~
~


FORM III VOA-1
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY


Lab Name: OAT Laboratory


Lab Code:


Contract: Loureiro Engineeri
--~


Case No.: Centredal SAS No.: SDG No.:


Matrix Spike - SAMPLE NO. 057
---


[::Chlorobenz_e_ne 1 120 _o_._o__~i 1_4_0_--+1 1_17-------,[ 70 - 130
I Ethylbenzene : 120 0.0 : 130 I 108 70 - 130


I 1,1,1,2-Tetrachloroethane ! 120 0.0 i 130 I ~08 70 - 130 I
l-m-----:/p--x:-:-y--:-le-n-e-------------7-:~-·~-___:O.p:EP-- 0.0 i 260 '1d6 211* 70 - 130


I o-Xylene : - 120 0.0------1-4-0---IC11!_y-- 130 I
r Styrene ~ 120 0.0 i 130 I 108 70 - 130_


I, Bromoform I 120 0.0 I 120 100 70 - 130


!lsoprOPYlbenzene ~ 120 i 0.01 140 117 70 - 130


I Bromobenzene i 120 i 0.0 150 125 70 - 130


1,1,2,2-Tetrachloroethane I 120 I 0.0 130 108 70 - 130


n-Propylbenzene i 120 ' 0.0 I 140 117 70 - 130


n-Butylbenzene I 120 0.0 130 108 70 - 130


1,4-Dichlorobenzene ! 120 ; 0.0 I 140 117 70 - 130
i


Naphthalene 120 0.0 I 120 100 70 - 130


1,2,3-Trichlorobenzene I 120 0.0 130 108 70 - 130


Acetone I 120 I' 0.0 110 92 70 - 130
I


Methyl Acetate 120 I 0.0 110 92 70 - 130


Carbon disulfide 120 I 0.0 130 108 70 - 130


2-Butanone 120 I 0.0 110 92 70 - 130


Cyclohexane 120 i 0.0 120 100 70 - 130


# Column to be used to flag recovery and RPD values with an asterisk


* Values outside of QC limits


RPD: 1 out of 34 outside limits


Spike Recovery: 6 out of 67 outside limits


COMMENTS:
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY


Lab Name: DAT Laboratory Contract: Loureiro Engineeri


Lab Code: Case No.: Centredal SAS No.: SDG No.:


Matrix Spike - SAMPLE NO. 057


Methylcyclohexane 120
,


0.0 I 120 I 100 70 - 130 I! I; i
4-Methyl-2-pentanone : 120 I 0.0 I 110 I 92 70 - 130i I


2-Hexanone
,


120 i 0.0 I 110 92 70 - 130, I 'I


Methyl Tert-butyl ether : 120
,


0.0 I 110 92 70 - 130,
,


-


COMPOUND


, SPIKE MSD MSD I I
ADDED CONCENTRATION % I 0/. I


(ug/L) (ug/L) I REC # I R;D #


QC LIMITS


RPD I REC.


! Dichlorodifluoromethane 120 I 160 I 133 * 0 30 70 - 80
c---------------------1f-------


I
I----+-----+------,---+---_


Chloromethane 120 II 190 158 * 0 20 70 - 130
-------}------+--------I----I-----4----+-----,


Vinyl chloride 120 I 160 133 * 7 20 70 - 130


! Bromomethane 120 140 117 13 20 70 - 130


, Chloroethane 120 I 160 133 * 0 I 20 70 - 130 I


! Trichlorofluoromethane 120 I 140 117 I 0 20 70 - 130


~Dichloroethene 120 I 130 I 108 8 20 70 - 130


: Methylene Chloride 120 I 130 108 27 * 20 70 - 130
~-=--____:___=--:~,-------__c-------j-----i--------_+_-__,___,.__.___t--__,___+_---::-:--i--------i


Trans-1,2-dichloroethene 120 I 130 I 108 1 0--1__2_0_+-7_0_-_13_0--1
! 1,1-Dichloroethane 120 I 140 I 117 0 20 70 - 130


i Propane,2,2-dichloro- 120 I 160 133 * 0 20 70 - 130 I


!Cis-1,2-Dichloroethene 120 I 150 t1z..Yll 0 20 70 - 130


I Chloroform 120 1= 140 Ti7 8 20 70 - 130


I Bromochloromethane 120 II 150 125 0 20 I 70 - 130


! 1,1,1,-Trichloroethane 120 I 140 I 117 8 20 70 - 130


I Carbon tetrachloride 120 140 117 8 20 70 - 130


i 1,1-Dichloropropene 120 ! 130 108 8 20 70 - 130


! Benzene I 120 130 108 0 20 70 - 130


I 1,2-Dichloroethane I 120 130 108 8 20 70 - 130


I Trichloroethene I 120 140 4ra4A' 0 ;; 0 20 70 - 130


Bromodichloromethane 120 130 108 0 20 70 - 130


Toluene 120 130 108 0 20 70 - 130


1,1,2-Trichloroethane 120 130 108 0 20 70 - 130


# Column to be used to flag recovery and RPD values with an asterisk


* Values outside of QC limits


RPD: 1 out of 4 outside limits


Spike Recovery: 9 out of 7 outside limits


COMMENTS:
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY


Lab Name:I2.AT Laboratory Contract: Loureiro Engineeri


Lab Code: Case No.: Centredal SAS No.:
--


SDG No.:


Matrix Spike - SAMPLE NO. 057


[ Tetrachloroethylene 120 I 290 0*1 0 20 70 - 130
i ;


! 1,3-Dichloropropane 120 I 130 108 i 8 20 70 - 130
i !


I Dibromochloromethane 120 130 108 i 8 20 70 - 130


I 1,2-Dibromoethane 120 120 100
I


0 20 70 - 130I !


120 r-- 140 117 i 0 20 70 - 130~ Chlorobenzene I ;


IEthylbenzene 120 : 130 108 0 20 70 - 130
I


i 1,1,1,2-Tetrachloroethane 120 i 140 117 ! 8 20 70 - 130i I I


I m/p-Xylene : "2..tfo )2fJ" i 280 Itf7~1 7 I 20 70 - 130


I o-Xylene 120 j 150 125 7 20 70 - 130
I I


[Styrene 120 I 140 117 8 20 70 - 130I
Bromoform 120 i 130 108 8 20 70 - 130


I
I Isopropylbenzene 120 ! 150 125 7 20 70 - 130
I


f


Bromobenzene 120 i 140
I


117 7 20 70 - 130
I


1,1,2,2-Tetrachloroethane 120
I


130 108 I 0 20 70 - 130i
I,


n-Propylbenzene i 120 I 140 I 117 0 20 70 - 130
I


1,2,3-Trichloropropane 130 1 108 I 0 20 70 - 130I : 120


i 2-Chlorotoluene 120 i 150 125 7 20 70 - 130r,3,5-Trimethylbenzene
i


I 120 i 140 117 i 0 20 70 - 130
I I


i 4-Chlorotoluene I 120 I 150 125 0 20 70 - 130


I sec-Butylbenzene 120 ! 100 83 0 20 70 - 130


120 I 150 125 7 20 70 - 130I 1,2,4-Trimethylbenzene
I


. tert-Butylbenzene 120 i 140 117 7 20 70 - 130


I- I


1,3-Dichlorobenzene
i


120 150 125 I 0 20 70 - 130


p-Isopropyltoluene 120 140 117 i 0 20 70 - 130


n-Butylbenzene I 120 120 100 I 8 20 70 - 130 II


1,4-Dichlorobenzene : 120 130 108 8 20 70 - 130i


1,2-Dichlorobenzene 120 130 108 0 20 70 - 130


1,2-Dibromo-3-chloropropane
,


120 100 83 0 20 70 - 130


1,2,4-Trichlorobenzene 120 130 108 8 20 70 - 130


Hexachlorobutadiene 120 130 108 8 20 70 - 130


Naphthalene 120 120 100 0 20 70 - 130


1,2,3-Trichlorobenzene I 120 120 100 8 20 70 - 130


Acetone 120 98 82 11 20 70 - 130


# Column to be used to flag recovery and RPD values with an asterisk


* Values outside of QC limits


RPD: 0 out of 0 outside limits


Spike Recovery: 2 out of 0 outside limits


COMMENTS:
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY


Lab Name: gAT Laboratory Contract: Loureiro Engineeri


Lab Code: Case No.: Centredal SAS No.: SDG No.:
--- ------


Matrix Spike - SAMPLE NO. 057


I I


I
Methyl Acetate I 120 94 i 78 16 ; 20 70 - 130 Ii


I Carbon disulfide
,


120
,


120 i 100 , 8 20 70 -I , ! 130I , ,


~4
i 2-Butanone I 120 i 96 ! 80 20 70 - 130i ! it


I Cyclohexane i 120 110 ! 92 8 20 70 - 130I


! Methylcyclohexane
I


120 I 20 70 - 130! 120 100 0


f 4-Methyl-2-pentanone
I ; I


I
120 110 I 92 0 20 70 - 130,


2-Hexanone I 120 110 i 92 0
!


20 70 - 130
1-.. I


Ii Methyl Tert-buiYTether I --+-
120 110 I 92 0 i 20 70 - 130I i


# Column to be used to flag recovery and RPD values with an asterisk


* Values outside of QC limits


RPD: 0 out of 0 outside limits


Spike Recovery: 0 out of 0 outside limits


COMMENTS:


FORM 1/1 VOA-1
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BSPK1


SAMPLE NO.


-
28
33_


~
26
26 ,_


... 17
16


:


_.


'~; 1="


,"',
26
26


.. 2,9
16


Date Received:


Soil Aliquot Volume:


P.2/28/08 .::.-.- ~If c./. () I
Date Analyzed: -'~lo.--/1_1",,/O=,--·'\ -- 11.~ J
~ pUlOS X'qU""""t


Dilution Factor: 1.0 I---


SAS No.: SDG No.:
--- ----


Lab Sample ID: 0208030-LS---
Lab File ID: 03100824.0


Contract: Loureiro En


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L


FORMIVOA
Page 379R of 424


COMPOUND


WATER
-~ ...--
5.0 (g/ml) ML---
LOW


1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


CAS NO.


:-75-71-8. i .. Dichlorodifluoromethane ..~. 3~3=:J
~+87-3 .. I_ Chlo~lhane .- " ----r--_--__,45 _~


75-01-4 , ~ViQYI chloride 32 ._~:
....74-83-9 Bromomethane=.::=:-:.:=..=.:..:.=-...------_.


75-00-3 ~hloroethane---


~~-69-4 i Trichlorofluoromethane
I 75-35-4'--T 1,1-Dichloroethene .-=----


I 67-64-1' Acetone =fi
79-20-9 Methyl Ac~tate .' ." ".
75-15-0 _. Carbon disulfide
1634-04-4 ,,' i . Methyl T~rt-butyl et';..:.he=r _


! 75'~q~-2 ~MethYlene Chloride ." ~
156-~0-5 _._t-rans-1,2-dichloroettJ..e=n.=..e__
75-34-3 . 1,1-Dichloroethane .. - .w


I 78-93-3 I 2-8utal}one


1594-20-7 Prqpane, 2,2-dichloro- . ~.,-. 23:~11 .1
1


"3.
1_510-59-0 cis-1 ,2.:Dichloro~thene __ _
I 67-~6-3 Chloroform


74-97-5 Bromochloromethane I .


B
1..1 0-82-7 . Cyclqhexane 2~
71-55-6 ._-", 1,1,1,-Jrichloroethane ~~,


.. 56-23-5 =a;carbon tetrachloride 28 II 563-~8-6 _ 1,1-Dichloropropen~ 28 i ••
r?.1-43-2 . Benzen_e __ 228


7
,-'1-.


75-34-3 , 1,2-Dichloroethane -r--
. 108-87~2_3;'lhYICYd?,,",,"ne - - f.- .~ ~


~~~;~" J. ~:~~~~~::'':Rane .. - _-. _~-.
I 108-10-1 ,----+-.4-Methyl-~-pentan~>ne i 19;=1


1
7+95


-
3


_1-fibromOmelhane ~I'" ~~087-, . B "-.., 75-27-4 4romodic~loromethan",-,e__ ----r-"___ ~~


.591-78-6 . 2-Hexanone . ..=r=',.' "-,_~8" _ .. 1.h~)4Vtv'
108-88-3 i Toluene . r- ~


l71-55-6 '--" I 1,1,2-Trichloroethane ~


Q?7-18-4_'__ , I Tetrachloroethylene ' _. ~. _,_22708~ ..__E_ CW~
~~:28-9 _~,1!3-Dichloropro~ane _ ~


124-48-1 " Dibromo,chloromethane =f==
LJ06-93-4 .__ ~-Dibromoethane .'. 24 ~ ~1 flA.5 D
l 1Oa-90.=!-, ~.Chlorob~nzene ...~'" -'2=8=--..J.- J


Lab Name: DAT ~aboratol)', _


Lab Code: Case No.: Centredal


Matrix: (soil/water)


Sample wtlvol:


Level: (Iow/med)


% Moisture: not dec.


GC Column: RTX-S,02 10: 0.53 (mm)


Soil Extract Volume; (uL)







1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


(uL)


SAMPLE NO.


BSPK1


GNo:


0208C 30-LS


0310C 824.0


02/28 08 -Date Received:
I


Date Analyzed: .°3/11408


Dilution Factor: 1.0


Soil Aliquot Volume:


SASNo.: SO


Lab Sample 10:


Lab File 10:


Contract: Loureiro En


(g/ml) M~__


WATER


5.0


LOW


D~T Laboratory


Case No.: Centredal


Lab Name:


Lab Code:


Matrix: (soil/water)


Sample wt/vol:


Level: (Iow/med)


% Moisture: not dec.


GC Column: RTX·502 10: 0.53 (mm)


Soil Extract Volume: (uL)


CAS NO. COMPOUND


CONCENTRATION UNITS;


(ug/L or ug/Kg) UG/L--- Q


nr~ ~tuJ-E~


f~S~~7


I/t~.


~(b~
11-~~


"U SOt


" -- .,,- ;


St~~ne
I 27- ,. ". "3Bromoform 23. .. ..


Isogropylbenzene ... 28
Bromobenzene 28


I


1~ 1.2.2-Tetra~hloroethane 24
n-Pro~ylbenzene ?A


~-" C::.4
, ,.


1.2,3-Trichloropro~ane U {j-Chlorotoluene '- ..A- U
1,3,5-Trimetoylbenzene . 77


"


-Chlorotoluene .. ( 4 U ......,;~
ec-Butylbenzene ..


j ..
L


1!2,4-Trir:nethylben~ene 28 ...-


100-4.:1·4 ~benzene , '===_1'" ~6"
630-20,...:.6:.-__._--+--I...:J11"L:..111 .• 11 ,2-Tetrachloroethane =1,=== 28
106-42-3 'oo I m/p=-Xylene -54- ='-'-~-------~ '--- - .-


I 95-47-6 I o-XYlene 29 I
1;100-42-5 .. ----+--§!
'''~~:~i~~ _.-I·"'~..


108-86-1 ~
79-34-5
103-65~.~1__ '
96-18-4 i


I 95::49-8 '-.".~.'1 4
2


s


I 108-67-8


~
06-43.4


135-98-8
95-63-6 )


\ 98~6-6 .-I~l;rt-ButYlbenzene ... l 2811
1541-73:1 ~-Dichlorobenzene =t=" ,28 .
_...19-87-6 ._~~roPYltoluene ..".. .2266 .


105-51-8 I --,n=BUtylbenzene .., _


-.1Q.6.-46-7 =t~ ,4-Dichlorobenzen!'l ·ooi-_ 2287 .,: ,,:
95-50-1 1,2-0ichlorobenzene t--- +-~
96-12-8 , --..1..£..Dibromo-3-chloropropa=-,-n,-",e --+1_ 20
120-8""2:....·1-'-_ ~'2.4-TriChlorobenze.!1e I 2"7 ~
87-68-3 Hexachlorobutadiene .. 28 +' .ti1-20-3 Naphthalene ,.. I 26 i B
87-61·6 I 1,?.,3-Trichlorpbenzene ". 1_ 25 I. 1


FORMIVOA
Page 380R of 424
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


BSPK1


Lab Code: Case No.: Centredal SAS No.: SDG No.:


GC Column: RTX-502 10: 0.53 (mm)


Soil Extract Volume: _(uL)


Lab Sample 10: 0208030~__


Lab File 10: 03100824.0


Date Received: 02/28/08
---------------


Date Analyzed: ~3!!'!!.08 _


Dilution Factor: 1.0


Matrix: (soil/water)


Sample wt/vol:


Level: (Iow/med)


% Moisture: not dec.


WATER


1:g ~__ (g/ml) ML


LOW


Soil Aliquot Volume: (uL)


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) .!-'~~L _ Q


r- ~--71:§_= -=----t Dichloi.()QWuoi.Q.l}1ethane T- 170_~_-.---J
- 74-87-3 i Chloromethane ! 230 i J-------.--------- - - ------1------------------- ~'__ ~, _


:.?5=9.1=.4 LYl!:JY1_~b.LQ.ride. __ __1____ ______16.Q...__; ----J
- 74-83-9 I Bromomethane i 140, i'---------------r -------~--------------~---------- I ----I
L}5-00-3 -tChloroethane f--------..1§L--+----J
j 75-69-4 ; Trichlorofluoromethane ~__ 130 I !
! 75-35-4 --+ 1,1-Dichloroethene ------t 130 i----J
~- ?7-64-1 __ I Acetone _ 1_____ ~~ i ~
" /9-LO-9 ---lJ'iiethyl Acetate __.L.. /1:5: I
: 75-15-0 i Carbon disulfide I 120 I ~
! 1634-04-4 I Meth I Tert-butyl ether ---l- 110
~ 75-09-2 Meth lene Chloride i 1~ I


, 156-60-5._ Trans-1,2-dichloroethene -1---- _ 130---1- ~
, 75-34-3 i 1,1-Dichloroethane ,140 L-
-------- ------- ----1---- ---- I - -


i 78-93-3 I 2-Butanone _ I 82 i I
! 594-20-7 ~I Propane,2,2-dichloro- ! 160 I I
. 540-59-0 I cis-1,2-Dichloroethene ~ 180 I _.
I 67-66-3 _ Chloroform 140 i I
i 74975 Bromochloromethane ~ 160I - -


I


I 110-82-7 Cvclohexane 120I


I 71-55-6 1 1,1,-Trichloroethane 140 I


[]§-23-5 Carbon tetrachloride 140
r 563-58-6 1,1-Dichloroprooene 140


~-43-2 Benzene 140
75-34-3 1,2-Dichloroethane 140
108-87-2 Methvlcvclohexane i 130I


I 190~ 127-18-4 Trichloroethene
78-87-5 1,2-Dichloroprooane I 140 I


108-10-1 4-Methyl-2-pentanone I 96 ~-74-95-3 Dibromomethane 140
75-27-4 Bromodichloromethane 130
591-78-6 2-Hexanone 100 B


I 108-88-3 Toluene 140
71-55-6 1 1,2-Trichloroethane 130
127-18-4 Tetrachloroethvlene 1300 E
142-28-9 1,3-Dichloropropane 130
124-48-1 Dibromochloromethane , 140
106-93-4 1 2-Dibromoethane 120
108-90-7 I Chlorobenzene 140


FORM I VOA 000025


Page 379 of 424
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name:


Lab Code:


Matrix: (soil/water)


Sample wtivol:


Level: (Iow/med)


% Moisture: not dec.


Case No.: Centredal


WATER


1.0 (g/ml) ML


LOW


BSPK1


SAS No.: SDG No.:
. ------~_._.- ----


Lab Sample 10: 0208030-LS


Lab File 10: 03100824.0


Date Received: 02/28/08


Date Analyzed: 03/11/08


Soil Extract Volume:


GC Column: RTX-502 10: 0.53 (mm)


(uL)


Dilution Factor: 1.0


Soil Aliquot Volume: (uL)


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) LJg!~ . Q


[jQQ.-41-4 ~i Ethylb"enzene ---J_______ 130 ---!


'f-()30-20-6 __. L1J.J_£-Tet@~bLQ!".oeth.c!ne ------1-.-- 140 i
1-106-42~ m_.. : m/p-XYJ~ne__________:_____ 270 I '


1_95-47-6__m ----+-_Q:-Xyl~_r}~ ~ ~- ------.119---i---~


~-J 00-42-5 i St'lrer:!~ u :.____ 140 I ---J
'I 75-25-2 ! Bromoform i 110 I [
,.-~-----.----~--~---~--_._--~----------~----.--.-~--, I


1_ 98-8.?.::.?__ '---. l IsopropJ'lbenzene i _ 140 I


i-- 108-8.§..::1_~_ ; Bromoben?ene-___________ 1-__ 140:
I 79-34-5 'j,-1 ,2,2-Tetrachioroethane 'i20 -l


~3-65-1 , n-ProQYlbenzene 140 ~


l 96-18-4 -+--.12,3-Trichloropropane +-- 3 i U
I 95-49-8 ! 2-Chlorotoluene i 4 I U -'
[108-67-8 i 1,3,5-Trimethylbenzene 130 +----il


106-43-4 : 4-Chlorotoluene i 1 ,I U \
[: 135-98-8 .__ i sec-Butylbenzene t-- 140'--i


I
95-63-6 ~,2A-Trimethylbenzene -t-- 140 ~ ~


, 98-06-6 ~Ji-Butylbenzene --i---- 140 ~ I'


L- 541-73-1 I 1,3-Dichlorobenzene I 14~
l- 49-87-6 "_~ p-lso..QJ:QQyltoluene ~ 13L -1,
W05-51-8 n-Butylbenzene ,130 I =:J
~..J 06-46-7 1A-Dichlorobenzene ~ 140 I I


13 II 95-50-1 1,2-Dichlorobenzene 0
96-12-8 I 1 2-Dibromo-3-chloroorooane 99


! 120-82-1 I 1,2,4-Trichlorobenzene 140 I


I
Hexachlorobutadiene


I


140 I87-68-3 -----t
f-- 91-20~ -I-~N~a~h~t~ha~l~en~e~ -+- -:1-=-3-=-0_j---=-B_
L 87-61-6 12,3-Trichloroben..=z=enc:.:eo....-- ...L.... ..:..:13::..:O:_--'--__-'


FORM I VOA 000026
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Contract: Loureiro EnLab Name:


Lab Code:


D~! Laboratory


Case No.: Centredal SAS No.: SDG No.:


BSPK


Level: (Iow/med) LOW
---


% Moisture: not dec.


GC Column: RTX-502 10: 0.53 (mm)


Soil Extract Volume: (uL)


Lab Sample 10: 0208030-LS


Lab File 10: 03110807.0


Date Received: 02/28/08 f
DateAnalyz6/11~ --0


Dilution Factor: 1.0


Matrix: (soil/water)


Sample wUvol:


WATER


1.0 (g/ml) ML


Soil Aliquot Volume: (uL)


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L
---


Q


I I
I I


75-71-8 Dichlorodifluoromethane 150
74-87-3 Chloromethane 180
75-01-4 Vinyl chloride 160
74-83-9 Bromomethane j 130


--'-7--'-5_-0--"0_-3=--- ~C=-'-'-'hl_=_o'_=ro:.=e_'Cth=a=n_=_e _+'__--'-15--'-0_--+- _
75-69-4 Trichlorofluoromethane 130
~75=--~35=--4-------":"':1,:":':1:.'c-D:':"':ichloroethene 1-- 120
67-64-1 ---~-A'-Lc-'-e-=to-'-n'-'-e,-,-,,--,-.=..=-c~~--------I----1-0-0- ------j


79~20-9 ~v~ethy! l\cetate 97. ---+
75-15-0 Carbon disulfide I 120
1634-04-4 Methyl Tert-butyl ether 1----'1-=1-'-0-
7c':-'5=-=-':-'09-'-=-=-2:-:..----c-""M:.:...:e=th'"-'y'-"le·....n."::.e:...:.C,=.h..::.lo:=J..r-=--id=e.......-:.-------- I 130 ---


156605 Trans 1 2 dichloroethene ~ 120- - - , -
75-34-3 1,1-Dichloroethane 130
78-93-3 2-Butanone I 100
594-20-7 Propane, 22-dichloro- 150
540-59-0 cis-1,2-Dichloroethene 130
67-66-3 Chloroform


I
130


74-97-5 , Bromochloromethane 150
110-82-7 i Cyclohexane 110


I


71-55-6 I 1,1 1 -Trichloroethane 130I


56-23-5 i Carbon tetrachloride 130
563-58-6 I 1,1-Dichloropropene 130
71-43-2 I Benzene 130


i 75-34-3 ; 1,2-Dichloroethane 130i
! 108-87-2 i Methylcyclohexane 110
i 127-18-4 i Trichloroethene 150


78-87-5 ! 1,2-Dichloropropane 140
108-10-1 4-Methyl-2-pentanone 100


I 74-95-3 Dibromomethane 140,
75-27-4 Bromodichloromethane 130
591-78-6 2-Hexanone 110
108-88-3 Toluene 130
71-55-6 1,1,2-Trichloroethane 130
127-18-4 Tetrachloroethylene 150


I 142-28-9 1 3-Dichloropropane 120
124-48-1 Dibromochloromethane 120
106-93-4 1,2-Dibromoethane 120


~108-90-7 Chlorobenzene 130


FORM I VOA 000013
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


Lab Name: _DAT Laboratory Contract: Loureiro En


SAMPLE NO.


BSPK


RTX-502 ID: 0.53


Case No.: Centredal SAS No.: SDG No.:
---


Lab Sample ID: 0208030-LS


Lab File ID: 03110807.D


Date Received: 02/28/08


Date Analyzed: 03/11/08


Dilution Factor: 1.0
--~--


Soil Aliquot Volume: (uL)


(g/ml) fIJ1_L _


WATER


1.0


LOW


(mm)


. (uL)


Lab Code:


Matrix: (soil/water)


Sample wt/vol:


Level: (Iow/med)


% Moisture: not dec.


Soil Extract Volume:


GC Column:


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) U_G_/L__ Q


110BromoformI 75-25-2


i 120 I
I


100-41-4 Ethylbenzene
630-20-6 1,1 ,1 ,2-Tetrachloroethane I 130
106-42-3 m/p-Xylene , 250-


I95-47-6 o-Xylene 130----- ------- I
100-42-5 Styrene I 130[-


98-82-8 Isopropylbenzene , 130


I108-86-1 Bromobenzene i 130
79-34-5 1,1,?,2-Tetrach!oroethane i 120 ! !


------L-


103-65-1 n-Propylbenzene i 120
96-18-4 1,2,3-Trichloropropane I 120


I 95-49-8 2-Chlorotoluene 120
108-67-8 1 3,5-Trimethylbenzene 120
106-43-4 4-Chlorotoluene 120
135-98-8 sec-Butylbenzene 85
95-63-6 1,2,4-Trimethylbenzene 120
98-06-6 tert-Butylbenzene I 120


l 541-73-1 1,3-Dichlorobenzene ! 130
49-87-6 p-lsopropyltoluene 110
105-51-8 n-Butvlbenzene 110
106-46-7 1,4-Dichlorobenzene 140
95-50-1 1,2-Dichlorobenzene 130
96-12-8 1,2-Dibromo-3-chloroDroDane 110
120-82-1 1,2,4-Trichlorobenzene 120
87-68-3 Hexachlorobutadiene 120
91-20-3 Naphthalene 110
87-61-6 1,2,3-Trichlorobenzene 110


FORM I VOA 000014
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4A
VOLATILE METHOO BLANK SUMMARY


SAMPLE NO.


Lab Name: [)A! Laboratory Contract: Loureiro En
IBLK1


Case No.: Centredal SAS No.:Lab Code:


Lab File 10:


Oate Analyzed:


GC Column:


03100808.0


03/10/08


RTX-502 10: 0.53 (mm)


SOG No.:


Lab Sample 10: INS. BLANK 3/10/0


Time Analyzed: 15:52
----


Heated Purge: (Y/N) N


Instrument 10: F4500


--~-----T
! LAB LAB TIME I


SAMPLE NO. I SAMPLE 10 ! FILE 10 ANALYZEO I
! ;


i 1316063 0208030-4A 5.0ML I 03100809.0 16:58I 1316075 0208030-16A 5.0ML ! 03100810.0 17:33
I~-


i 1316059 0208030-205.0ML ~00811.0 18:09
1--1316058 __f-0208030-5 100UL _. I 03100812.0 18:44
1---1316061 19:19. - ""-- --~-


_________L9_~Q.§..0}0:_6_19!_L~ _______ j 0310081.3.0


THIS METHOO BLANK APPLIES TO THE FOLLOWING SAMPLES, MS ANO MSO:
~


01
02


'- 03
04
05


COMMENTS:


page 1 of 1 FORM IVVOA 000020 3/90
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: OAT Laboratory Contract: Loureiro En
IBLK1


Case No.: Centredal SAS No.: SDG No.:
---


(uL)


Lab SamplelD: INS. BLANK 3/10/0


Lab File 10: 03100808.0


Date Received: -----
Date Analyzed: 03/10/08


Dilution Factor: 1.0
---~-


Soil Aliquot Volume:


(mm)


(uL)


(g/ml) ML
---


LOW


WATER- --_.....~_.--


5.0


Lab Code:


Matrix: (soil/water)


Sample wtlvol: 


Level: (Iow/med)


% Moisture: not dec.


GC Column: RTX-502 10: 0.53


Soil Extract Volume:


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ugiL or ug/Kg) _U_G_/L _ Q


FORMIVOA
Page 216R of 560


,-..
75-71-8 Oichlorodifluoromethane 4 U._..__ .. ~-


_..
74-87-3 G.hloromethane ,. 0 J


I75-01-4 I Vinyl chloride 4 U1----'-=--=.••_-•. ._-
74-83-9 Bromomethane 4


.~ ... U
"- .


i 75-00-3 Chloroethane 4 U.., ......~.- ..-=:------
75-69-4 Trichlorofluoromethane 4 U-_..75-35-4 1,1~Dichloroethene 4 U ..--
67-64-1 ! Acetone 4 Uf----------'-- ..... ..... ....
79-20-9 Methxl Acetate 4 U


4"_'1---'--._- ---I--


75-15-0 Carpon disulfide 4 Uf---'._. ''''11634-04~, Methvl Tert-butyl ether
"'40'


4 U .,
75-09-2 Methvlene Chloride I ..'


4 U-'-'---'156-60-5 Tlc!ns-1,2-dichloroethene 4 U
-~-_.-..... ..... ,..~ , ----=---
I 75-34-~... 1,1-0!9hloroethane 4 U._. .---=---
I 78-93-3 2-Butanone 4 U... __._.w ._-
I 594-20-7 ... _ Propane, 2.2-dichlorQ:.._ 4 U- ----
r"540-59-o cis-1 2-Dichloroethene 4 U
r .-


U!..67-66-3 Chloroform 4. -' ... ,_. ..-
74-97-5 Bromochloromethane 4 U


I---'--C'''' .. I
....... ..


110-82-7..... CyclohE;txane 4 U
! ' -


71-55-6 1,1.1,-Trichl9!Oethane 4 i U
56-23-5 Carbon tetrac'''''h-=-lo:::..;rid=e'-=------·---:.------:4,...---".....I-...:::u"----;
563-58-6 1;1-Dichloro Jopene i 4:...-


1
_-=U=----1


71-43-2 Benzene... I 4-=---+-------'U'--""""i
I 75-34-3 .._ 1,2-Dichloroeth~.n.:..:e=__ I_·_- --:-4_.r--:U=:-_
1'''108-87-2 ... Methylcyclohexane 1 ----=-4_


1
--,U"----;


4 U 'I127-18-4 Trichloroethene --.....:......-t-----7


I U---'I78-87-5 1,2-0ichlorop.I.opane _~"---+-----=:-_


C 4:- Uf,10_~-~1~O-....!.1 ~ 4-Methyl-2-pentanolJ~._,_______ __---0...


74-95-3 Dibromomethane .__----j, 4 U i
75-27-4 Bromodi~~loromethane 4 ....L:j!
591-78-6 2-Hexanone 4 U


! 108-88-3 Toluene 4 U
:'71-55-6 1.1,2-Trichloroethane 4 U
j 127-18-4 Tetrachloro~t.bYlene 4 U
i 142-28-9 1.3-DichloroproQ§ne 4 U


~124:48-1 ..Dibromochlorom~thane 4 "uUu ""J
! 106-93-4 1,2-Dibromoethane 4
i 108-90·7 Chlorobenzene ~'---'--_


3/90







1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: DA"!,.Laboratory Contract: Loureiro En
IBLK1


GC Column: RTX-502 ID: 0.5~._ (mm)


Soil Extract Volume: (uL)


SAS No.: SOG No.:
-~"'-


Lab Sample 10: INS...."BLANK 3/10/0


Lab File JD: 03100808.0


Lab Code:


Matrix: (soillwater)


Sample wt/vol:


Level: (Iow/med)


% Moisture: not dec.


Case No.: Centredal


WATER


5.0 .._ (g/ml) .~.!-__
LOW Date Received:


Date Analyzed: 03/10/08


Dilution Factor: 1.0---
Soil Aliquot Volume: (uL)


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) _U_G_/L _ Q


I"


..
4 U
4 ~.-~.....
4 U _..
4 ...1L-


- 4 U ..-
4 U ....


;


lJ..g0-41-4 Ethvlbenzene ,==r===_/_,~'~44~UI.il
: 630-20-6 ..11,1,2-Tetrachloroethane ~
1"-'1 06-42-3; -I_m'-'-"-"/p:....:·X....:.oy'-'-'le~.:.:;nljl:e_____ _ 4 "'~
I 95-47-6'" . o-Xylene I", 4


4
UU'-I'I


! 100-42-5~.t rene ..
: 75-25-2 Bromoform I 4 U--J
lJm.-l!2-8 ." Iso ropylbenzene !. ..4~.---J


108-86-1 Bromobenzene : 4 ~


79-34-5 .~·,2,2-Tetrachloroethane
103-65-1 ! n-Propylbenzene.. =t=


196-184 I 1.2.3-Trichl""'l!ro~-a-n.-e--- .
95-49-8 ~-Chlorotoluene


_.108-67-8 _1,3,5-Tri,rnethylbenze!}~ "-----j----


106-43-4. ~-Chlorotoluene_I
~"35.,,-98-8 ..~c-Butylbenzene m'U I


1~-63-6 _ I 1,2,4-Trlmethylbenzene , '. :4 -. ~UI
98-06-6 _ i tert-Butylbenz~[1_=e___ ,_


I 541-73-1 3 1 1,3-Dichlorobenzene
49-J~7-6 :!~opropyltq.-.:=Iu=en:..:.:e,,----______ =tm4U 1


, 10~,-51-8. n~autylbenzene 4: U
f------'-106-46-7 I 1,4-Pichloroben.z:=;:e=n=e___ 4 U
1--=-95-50-1 1,2-Dichlorobenzene 4 U
!........=:96-12-8 1.2-Dibromo-3-chforopropane .,-' 4-=- _--+-1----:U=---I


120-82-1 t.2,4-Trichlorobenzene '=1', 4 U
i 87·68-3 Hexachlorobutadiene ~ 4 ,--=U'----1
[ 91-20~3 Naphthalene -=--=-==_ 4 U
.87-61-6 _. L1,2.3-Trichlorobenzene 1 4_~_U_~


FORM IVOA
Page 217R of 560
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: ~AT Laboratory Contract: Loureiro En
IBLK1


Lab Code: Case No.: Centredal SAS No.: SDG No.:


GC Column: RTX-50_2 ID: 0.53 (mm)


Soil Extract Volume: (uL)


Matrix: (soil/water)


Sample wUvol:


Level: (Iow/med)


% Moisture: not dec.


WATER
--0._-


5.0 (g/ml) ML


LOW


Lab Sample ID: INS._BLANK 3/10/0


Lab File ID: 03100808.D


Date Received:


Date Analyzed: 03/10/08


Dilution Factor: 1.0


Soil Aliquot Volume: (uL)


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) !J_G_/L _ Q


- -
I ------ -_.


I71-55-6 1,1,1,-Trichloroethane 0 U--


56-23-5 Carbon tetrachloride 0 U
563-58-6 1,1-Dichloropropene 0 U
71-43-2 Benzene 0 U
75-34-3 1,2-Dichloroethane 0 U
108-87-2 Methylcyclohexane 0 U
127-18-4 Trich loroethene 0 U
78-87-5 I 1 2-Dichloropropane 0 U
108-10-1 4-Methyl-2-pentanone 0 U
74-95-3 Dibromomethane 0 U
75-27-4 Bromodichloromethane 0 U
591-78-6 2-Hexanone 0 U
108-88-3 Toluene 0 U
71-55-6 1 1,2-Trichloroethane 0 U
127-18-4 Tetrachloroethylene 0 U
142-28-9 1 3-Dichloroorooane 0 U
124-48-1 Dibromochloromethane 0 U
106-93-4 1 2-Dibromoethane 0 U
108-90-7 Chlorobenzene 0 U


I 75-71-8 : Dichlorodifluoromethane ~. 0 U
~-74---8-i-3-------': Chloromethane' ------------t ---- 0 J


i15-01-·L ------i--.Yi.QYI chloride._.___ ----.J_ 0 I u. ]
~.-?.4:.§;3::§l-.--__ l-JlJ"omomethanE! ------L O__--l_U--J
:_J5-00-L. i ChIQIoethane .______ !. 0 I U :
1]§·§jl:1 ~ TrichlorofluoromethC!l'1e ~.____=tn ---H- U I
i-"[§'~~§-=-4-- L 1, 1-Di~hloroeth13l'1e .-----------l- 0 I U ~
I 67-64-1 . Acetone I 3 . U I


r-- 79-20-9 I Methyl Acetate -------------t=- 0 U~
l 75-15-0 _l:arbon disulfide. I 0 ! U...j
I 1634-04-4 Methyl Tert-butyl ~ther 0 f---~
~75-09-2 . Methylene Chloride 0 i U I
i 156-60-5 I Trans-1,2-dichloroethene +-_ 0 i U I


~ 75-34-3 ~Qroethane =--=T- -+-t--V!
I 78-93-3 I 2-Butanone ~~


594-20-7 I Propane,2,2-dichloro- _ ==-=- 0 I LLI
~. 540-59-0... -. . ~1,2-Dichloroethene _I -----O-I-------U=:J
; 67-66-3 I Chloroform + 0 i u ..J
~7~'=9-7~§~~~_-~=~~_=-1 BromochlorolI)eth'ane ..+-- 0 I U ~


110 82 7 . Cyclohexane ==+= 0 I U I
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: Q~l~aboratory Contract: Loureiro En
IBLK1


Lab Code: Case No.: Centredal SAS No.: SDG No.:


Matrix: (soil/water)


Sample wtlvol:


Level: (Iow/med)


% Moisture: not dec.


WATER


5.0 (g/ml) ML


LOW


Lab Sample 10: INS._BLANK 3/10/0


Lab File 10: 03100808.0


Date Received:


Date Analyzed: 03/10/08


GC Column: R]X-§02_ 10: 0.53 (mm)


Soil Extract Volume: (uL)


Dilution Factor: 1.0


Soil Aliquot Volume: (uL)


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L
---


Q


- - , , - I
98-06-6 I tert-Butylbenzene 0


I
U i


I
I541-73-1 1,3-Dichlorobenzene 0 I U
Ii


49-87-6 P-lso~roPYltoluene 1 U I


105-51-8
I


1 U In-Bu Ibenzene
106-46-7 1,4-Dichlorobenzene 0 U i
95-50-1 ----1 1,2-Dichlorobenzene 0 U


I96-12-8 1,2-Dibromo-3-chloroorooane 1 U i
120-82-1 i 1 2,4-Trichlorobenzene 0 U I


!
..


l87-68-3 Hexachlorobutadiene 1 U
91-20-3 =j Naphthalene 0 U i
87-61-6 i 1 2,3-Trichlorobenzene 0 U i


l-10Q~11-1=~=T Ethyll:>ir'lziQ~~~~----n---.--=-:-=-_ .. 0 L U__i


!_63Q:7!H~ i 1,1J..L:2:IE:!trac;QI()g)E:!thane_ . 0 U
iJ.Q§:12-~ IIIl/p-Xj'len.§_______ ______. Q_~,__U_


i-~~~~~;~5 -- I ~~~;~~~e ---- -- -- ~ ~.----~----.
l_75=25=2=~ Bromoform .----~- ----.- 0 I ~ ~
l 98-82-8 __ ~.JsoproPYJbenzene un. 0 i i


! 108-86-1 i Bromobenzene .____ 0 lUi
79-34-5 I 1,1 ,2,2-Tetrachloroethane 0 I U


[103-65-1= !--D.:PrQI:lylbenzene 0 U
Ul6-18-4 ~1 ,2,3-Trichlor.e>.QrQQ?_nE:!.__________ _.~-L.~U:---~
195-1,9-B. • 2-Chlor:otOlUene_ .. 0 U
1..108-§Z:8 1,3,5-Trimethylbenzene m •• .__ 0 U
I 106-43-4 4-Chlorotoluene 0 UL135-98-.§_ sec-Butylbenzene .- ---------------------1· ~U~~


I 95636 1 24 Trimethylbenzene 0 U


FORM I VOA 000005
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4A
VOLATILE METHOD BLANK SUMMARY


SAMPLE NO.


IBLK2


SDG No.:


Lab Sample ID: INS. BLANK


Time Analyzed: 20:31
-----


Heated Purge: (YIN) N


SAS No.:


(mm)0_53


03100815.D


03/10108


RTX-502 ID:


I?_J\T Laboratory __~ Contract: Loureiro En


Case No.: Centredal


Lab Name:


Lab Code:


Lab File ID:


Date Analyzed:


GC Column:


Instrument ID: F4500


THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:i----------r LAB LAB TIME


i SAMPLE NO. SAMPLE ID FILE ID ANALYZED


I 1316074 0208030-710UL 03100816.D 21:01
,I 1316060 0208030-18 10UL 03100817.D 21:33l


I 057 0208030-210UL 03100818.D 22:08
I 1316058 0208030-5 10UL 03100820.0 23:06I
I 057MS 0208030-2 MS 1.0UL 03100821.D 23:44 i


i
I 1316057MSD 0208030-2 MSD 1.0UL 03100822.D 00:20 j


'I 057MSD 0208030-2 MSD 1.01lL 03100823.D 00:55 i
i BSPK1 0208030-LS 03100824.0 01:30


01
02
03
04
05
06
07
08


COMMENTS:
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: DAT Laboratory
---~'--------


Contract: Loureiro En
IBLK2


SDG No.:Case No.: Centredal SAS No.:Lab Code:


Matrix: (soil/water)


Sample wtivol:


Level: (Iow/med)


% Moisture: not dec.


WATER


1.0


LOW


(g/ml) _M_L__


Lab Sample ID:


Lab File ID:


Date Received:


Date Analyzed:


INS. BLANK


03100815.D


02/28/08


03/10108


GC Column: RTX-502 ID: 0.53 (mm)


Soil Extract Volume: (uL)


Dilution Factor: 1.0
-----


Soil Aliquot Volume: (uL)


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L
----


Q


75-71-8 Dichlorodifluoromethane 3 U
74-87-3 Chloromethane 4 U
75-01-4 Vinyl chloride 1 U
74-83-9 Bromomethane 4 U
75-00-3 I Chloroethane 1 U
75-69-4 I Trichlorofluoromethane 2 U


U
u
U
U2


o
5


14
1,1-Dichloroethene


i Methyl Acetate
I Acetone


i Carbon disulfide75-15-0


75-35-4
67-64-1


i 79-20-9


1634-04-4
75-09-2
156-60-5
75-34-3


, Methyl Tert-butyl ether
Methvlene Chloride
Trans-1 2-dichloroethene
1 1-Dichloroethane


1
4
o
o


U
U
U
U


78-93-3 2-Butanone 5 U
594-20-7
540-59-0
67-66-3


Propane, 22-dichloro-
cis-1,2-Dichloroethene
Chloroform


2
1
1


U
U
U


I 74-97-5 Bromochloromethane 2 U
110-82-7
71-55-6
56-23-5


Cyclohexane
1,1 1 -Trich loroethane
Carbon tetrachloride


1
1
o


U
U
U


563-58-6
71-43-2
75-34-3
108-87-2


1,1-Dichloroorooene
Benzene
1,2-Dichloroethane
Methvlcvclohexane


1
o
o
2


U
U
U
U


127-18-4
78-87-5
108-10-1


Trichloroethene
1,2-Dichloroorooane
4-Methyl-2-pentanone


3
o
4


U
U
u


74-95-3
75-27-4


i 591-78-6


Dibromomethane
Bromodichloromethane
2-Hexanone


2
n


r 4


U
1/


J [)
I 108-88-3 Toluene
i 71-55-6


127-18-4
142-28-9
124-48-1
106-93-4
108-90-7


1 1,2-Trichloroethane
Tetrach loroethvlene
1 3-Dichloroorooane
Dibromochloromethane
1,2-Dibromoethane
Chlorobenzene


2
2
2
1
3
1


U
u
U
u
u
u
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: DAT Laboratory Contract: Loureiro En
IBLK2


Case No.: Centredal SAS No.:


GC Column: RTX-502 ID: 0.53~ (mm)


Soil Extract Volume: (uL)


Lab Code:


Matrix: (soil/water)


Sample wt/vol:


Level: (Iow/med)


% Moisture: not dec.


WATER


1.0 (g/ml) ML _


LOW


SDG No.:


Lab Sample ID: INS._BLANK


Lab File ID: 03100815.D


Date Received: 02/28/08


Date Analyzed: 03/10/08


Dilution Factor: 1.0
-----


Soil Aliquot Volume: (uL)


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L
.----


Q


100-41-4 r Ethvlbenzene 1 U
630-20-6 1,1,1 2-Tetrachloroethane 0 U
106-42-3


,
m/p-Xylene 1 U! ._-


l 95-47-6 o-Xylene 2 U --"_._..~
1


100-42-5 I
Styrene i 1 UI


75-25-2 I Bromoform i 1 U
98-82-8 Isooroovlbenzene 2 U
108-86-1 i Bromobenzene I 0 U
79-34-5 ! 1,1,2,2-Tetrachloroeth;:me ! 2 U
103-65-1 n-Proovlbenzene 2 U
96-18-4 I 1,2,3-Trichlorooropane 3 U
95-49-8 2-Chlorotoluene 4 U
108-67-8 1,3,5-Trimethylbenzene 1 U
106-43-4 I 4-Chlorotoluene 1 U
135-98-8 I sec-Butvlbenzene 6 U
95-63-6 1,2,4-Trimethvlbenzene 2 U
98-06-6 : tert-Butvlbenzene 3 U
541-73-1 1,3-Dichlorobenzene 2 U
49-87-6 ! o-Isooroovltoluene 5 U
105-51-8 n-Butvlbenzene 7 U
106-46-7 1 4-Dichlorobenzene 3 U
95-50-1 1,2-Dichlorobenzene 2 U
96-12-8 1 2-Dibromo-3-chlorooropane 5 U
120-82-1 1 2 4-Trichlorobenzene 4 U
87-68-3 Hexachlorobutadiene 7 II


91-20-3
I


Naphthalene "- 25 ....


87-61-6 1,2,3-Trichlorobenzene
_ .L'L


L I V


FORM 1VOA 000002
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4A
VOLATILE METHOD BLANK SUMMARY


SAMPLE NO.


Contract: Loureiro EnLab Name:


Lab Code:


DAT _,=-ab()~at0'"t_~


Case No.: Centredal SAS No.: SDG No.:


MBLK2


Lab File ID: 03110802.D


Date Analyzed: 03/11/08
._------


GC Column: RTX-502 ID: 0.53 (mm)


Lab Sample ID: INS._BLANK 3/11/0._..._--_._._---"'_..~


Time Analyzed: 10:04
.__._---.-~----_.


Heated Purge: (YIN) N


Instrument ID: F4500


TIME


ANALYZED I
I


FILE IDSAMPLE ID


---------~---·1- - -- -
,
,


SAMPLE NO.


THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:
---·T------- --~ .


LAB I LAB I


I


I
!


0111316059 __ 02Q803_Q.-,,-2c--=0__1c..c0--=-0--=-Ll=-L_._~_+----=-03_1~1_0--=-80_3.D I 11 :04
021 057 0208030-2 1.0UL 03110804.0 I 11 :53
03;1316057MS 0208030-2 1.0LlL MS 03110805.0: 12:35
04r-OS7MSD 0208030-2 1.0UL MSD 03110806.0 1 13:29 i
05[_BS_-P_-K . ~_ J22_0_8_0~Q:!:_§ .. _. 0311 0807~~_~
0610.s7MS___u ~__ Q20_§Q.~Q:.2_1.QLJLJv1§_ 03110808.D I 16:04 j


COMMENTS:
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Contract: Loureiro En
MBLK2


Lab Code: Case No.: Centredal SAS No.: SDG No.:


LOW


WATER
---.--


1.0 (g/ml) ML


Dilution Factor: 1.0


Date Analyzed: 03/11/08


INS. BLANK 3/11/0


03110802.D._-


02/28/08


Lab Sample 10:


Lab File 10:


Date Received:


Soil Aliquot Volume: (uL)


Matrix: (soil/water)


Sample wt/vol:


Level: (Iow/med)


% Moisture: not dec.


GC Column: R~0~5Q~ 10: 0.53 (mm)


Soil Extract Volume: (uL)


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG._/L _ Q


I 75-71-8 ! Dichlorodifluoromethane 3 U
I,----'--=----c---'----'=-----------'----'=-=~-==-"-==-=~===- _________r_-------c.--+----


I


74-87-3 ! Chloromethane 4 U----"-c---'-...::':--'------'='------.+. ....:::..c=~=~-"'-------------+__---------+-~--J
L 75-01-4_. ---+i_V-'--'i"-'.ny'--'-l--=c"-'.hl:.=.o.:.:.rid=-e:c ----'--, ---"1_+_~U__--j


I_J4-83-9 -.--lJ3romomethane : 4 U
! 75-00-3 I Chloroethane 1 UI - +---=---=-~..c...:..=:--=- --+-- +-~_ _I


1__-=--7-=--5---=-6..:-9_-4_--'--- --li_--=-T.:.:.ric::.:.h~_:lo::.:.ro::..:fJ.:...::u=o.:.:ro'_'_'mc_:e::.:.:thc-:a::.:cn_=e -t-- -------=-2_-t----=U_ _J


~---'~'-'-~_~~c_~_=__~__=_~ _____+i__;-=--c~=.::-~-=--oin'-'-'C==--Io--r-o-eth_e_n_e !L 1-=--~__-+-~~___I


1- 79-20-9 i ~v1ethyll~\cetate 5 U
f 75-15-0 ! Carbon disulfide 0 U


11
r-----:-1-=--63=--4-=----=--0_4-'--'_--4--'~_~~_-~~+.'L';_M::e:t:.:-~'-'I,=T=e:....:rt-~b__'_'Uty=_:..:..::1e=t-,-he_r__------ ~--'--1__f--....:U~"-----I


75-09-£ : Methylene Chloride
156-60-5 I Trans-1 ,2-dichloroethene
75-34-3 i 1, 1-Dichloroethane 0 U
78-93-3 It 2-Butanone i 5 U-----"--:-------=----------+,-=-===-------------+--------=----t--=---
594-20-7 Propane 2,2-dichloro- i 2 U
540-59-0 -----+1I -'c"-'-'is"--."j1,L:::2'-'-D::...:i.::::ch'-'.:lo.::::r...:::o...:::et:::...h=e.:..:.ne_"'___ ...L 1------Ir---,-U-,---
67-66-3 ! Chloroform I 1 U------------+-----------'---+----=-----1
74-97-5 I Bromochloromethane _-+! '-'2=----+---=U ---1


110-82-7 Cyclohexane 1 U
71-55-6 1 1,1,-Trich loroethane I 1 U
56-23-5 I Carbon tetrachloride i 0 U
563-58-6 1,1-Dichloroprooene I 1 U
71-43-2 Benzene 0 U
75-34-3 1 2-Dichloroethane 0 U


r---:1--=-O-=.8--=8:...:..7,-,-2=-- --+_M=ethyIcyclohexane 2 U
127-18-4 Trichloroethene 3 U
78-87-5 1,2-Dichloropropane 0 U


r-----:-1-=..08.::..-...:.1-=.0-....:1 -+----"4...:.-Methyl-2-pentanone 4 U
74-95-3 Dibromomethane 2 U
75-27-4 Bromodichloromethane 0 U
591-78-6 2-Hexanone 4 U
108-88-3 Toluene 2 U
71-55-6 1,1 2-Trichloroethane 2 U
127-18-4 Tetrachloroethylene 2 U
142-28-9 1 3-Dichloroprooane 2 U
124-48-1 Dibromochloromethane 1 U
106-93-4 1 2-Dibromoethane 3 U
108-90-7 Chlorobenzene 1 U
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: OAT Laboratory Contract: Loureiro En
MBLK2


Lab Code: Case No.: Centredal SAS No.: SDG No.:


GC Column: RTX-502 10: 0.53 (mm)


Soil Extract Volume: (uL)


Matrix: (soil/water)


Sample wUvol:


Level: (Iow/med)


% Moisture: not dec.


WATER


1~_~ (g/ml) ~~ _


LOW


Lab Sample 10: INS. BLANK 3/11/0


Lab File 10: 03110802.0


Date Received: 02/28/08


Date Analyzed: 03/11/08


Dilution Factor: 1.0


Soil Aliquot Volume: (uL)


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L
---


Q


U
U


1 U


1 U
o U


3
2


2 U
--------- =+==--1-,---------------:U


~ ~ ~
~ ~ ~


rt B t Ib
1,2,4-Tnmethylbenzene


i 1,1,2,2 Tetrach!oroe.hane


i Ethylbenzene =1_
J 1,1,1,2-Tetrachloroethane !


_-i--.:...:m.::.J/pc:...-..:....:X~D-~ _
a-Xylene


95-63-6
98066


I 100-41-4I- -'-----
I 630-20-6
1--106-42-3
f----·----


1 ~5-47-6
00-42-5 Styrene


75-25-2 Bromoform
98-82-8 Isopropylbenzene
108-86-1 Bromobenzene
7Q-~.1_J:) J - t


103-65-1 i n-Prooylbenzene


=L=
2 U i


96-18-4 ! 1,2,3-Trichloropropane 3 U 1I ;
95-49-8 i 2-Chlorotoluene 4 U i


108-67-8 i 1,3,5-Trimethylbenzene 1 U
,


106-43-4 I 4-Chlorotoluene 1 U l
!


135-98-8 i sec-Butylbenzene 6 U i
I i


- - te - utYI enzene !


541-73-1 2 U
i


1,3-Dichlorobenzene
-----t- ~


49-87-6 o-Isoorooyltoluene 5 U i


105-51-8 n-Butvlbenzene 7 U I
106-46-7 1 4-Dichlorobenzene 3 U !
95-50-1 1,2-Dichlorobenzene 2 U
96-12-8 1 2-Dibromo-3-ehloropropane I 5 *---i120-82-1 1,2,4-Trichlorobenzene 4 U
87-68-3 Hexachlorobutadiene 7 U
91-20-3 Naphthalene 3 U


I
I 87-61-6 I 1,2,3-Trichlorobenzene I 3 U
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6A
VOLATILE ORGANICS INITIAL CALIBRATION DATA


Lab Name: OAT L~boratory Contract: Loureiro Engineeri


Lab Code: Case No.: Centredal SAS No.: SDG No.:---- --- -----
Instrument ID: F4500 Calibration Date(s): 03/06/08 03/06/08


Heated Purge (Y/N): N Calibration TImes: 19:20 23:14


GC Column: RTX·502.2 ID: 0.53 (mm)


LAB FILE 10: RRF1 = 03060804.0 RRF2 = 03060805.0 RRF6 =
RRF3 = 03060806.0 RRF4 = 03060807.0 RRF5 = 03060808.D 03060809.0


COMPOUND RRF1 RRF2 RRF3 .RRF4!-RRF5 ··-R-R-F-6-~ RRF -R%-SO-----,


Dichlorodif!.uoromethane * 0.503 0.498 0.464 I 0.479 0.469: 0.475 0.4.8:::-1-,--+-_.-=3=.3~


I_~hlorome~hane * 1.544 1,310 1.1811 1.2261 1.0~:027 1::=22=..=0,-+------,-15:::..:..8:::-..J
LYlnyl chloride * 1.2861 1.229 1.127' 1.191 I 1.099 1.088 1.170 6.7
i Bromomethane * 0.243! 0.374 L 0.390.. 0.377 0.390.. 0.369 0.35'....::7'-+--1...:5=.8'--'
! Chloroethane 0.988 j 0.777 0.811' 0.852 0.770 0.791 0.831 9.9
~oro.fluoromet~ane *"" 0.781 i 0.771 0.727~1~'p.758 0.735 0.740 0.752 2.8
1,1:[)ichloroett}ene *! . 0.9091 .. 0.880 0.797! 0.791 0.815, 0.719 0.818 8.3
Acetone *' 0.166J_ 0.165 Q.165; 0.168 0.155 0.153 0.162 i 3.91
M,ethyl Acet,!3te * 0.531 1 0.460 0.435,,: 0.4561 0:385! 0.390 0.443 12.1
CarbC?D disulfid~ .. , .. * 3.231 I 3.034 2.926:, 3.23(U.058: 3.029 ;3-'-"=.0=86"--_--'4=.0'-1
ryIethyl Tert:butyl ether * 2.843 I' 2.557 2.464 i 2.539 I 2.507 i 2.566 2.579 5.2
Me1hylene Chloride * 1.270 1.140 1.027 1 1.003 i 0.974 I 0.969 1.064, 11.2


! Trans-1!2-dictllOrOeth~ne * 0.950 0.979..1 0.915'1 0.919! 0.88~1 0.86.8 0.91.8:--.,---_-_-4~..:·5"-1
: 1,1-0ichloroethane . * 1.376 1.551 1 1.53?· 1.661! 1.614 1.615 1.559 6.5
'2=Butanone' ".. * 0.191._' 0.186. 0.176,,1 0.186 0.16ft 0.163 0.178 6.2
J~ropanet2,2-dichloro- *1 0.772 0.777 q.819: 0.877 0.689 0.788 0.787 7.9
cis-1,2-Dich!oroethene *! 1.~016 1.007 0.927 i 0.977 0,945 Q,907 0.963 4.6
Chloroform * 1.173 1.290. 1.165.1 1.260 1.192 1.225 1.218 4.1
~.fomochloromethane__ * 0.271 0.302 0.333 I 0.355 0.298 , 0.308 0.311' 9.3
C clohexane * "2.4151-2.128 2',121 I 2.171 I 2.132 '2~217 2:'-'-19::::.:7'-+--_....:::5'-'-'.1'-1


·1,1,1,-Trichloroethane . * 0.857 0.795 07351 07,79 0.755 0.788 0.785 5.3
: Carbon tetrachloride *1 0.556 1 0.564 593 0.593 0.573 0.572 3.1
1.1,1-Dichloropropen-e--~ ';j 1.138"'..1 1.143 099 1.079 1.103 1.107 2.5
i..Benzene _ ;, 3.416 3.440 86 3.483 3.663 ,_3=-..0..4.:.:6:..=0...,__3.:..:...:-6_
1.2-DictlloroethaI)8 0.892 0.934 f-- 0.826 I 0.888 0.881 f. 0.886 0.884 j 3.9. i


,Methylcyclohexane ~:i.0.868" 0.744 I 0.753 i.. 0.745 0.747 0.771 0.771 6.3
Trichloroethene ., 0.~49; 0.350 0.338 0.332 0.337 0.327 Q~.;:::..33=9=-+-_.-=2::..:...7=---


-1,2-DichloroJ:!ropane. * 0.476 0.473 0.445 Q.441 0.452 P.453 , 0.457 3.2
: 4.-Methyl-2·pentanone *1 0.069 0.072 0.077 p.079 ..0.081 I 0.080 0.076, 6.2
OibromomeJhane *1 0.238 0.23 0.221 0.231 0.216 0.208 0.224 5.0
BromodichlorQmethan~ * 0~397! 0.405, 0.405 I 0.382 0.384 0}85 0.393 2.7
2-Hexanone " 0.348! 0.397· 0.362' 0.405 0.433 0.427 0.395 8.7


: Toluene * 0.896' 0.947 0.919 0.929 0.941, 0.953 , 0.931 2.3
:1,1,2-Trichloroethane· *f' 0.304 ,,0.306 (>.292 0.291 0.292 0.282 I 0.294 3.1
:T.~trachloro~1hylene .~~-·0,~17 0.222 0.215 9.218 0.207 0.210 -----'-0-'-':.2:..:;.1-'-5·'-----'2:.:....6:'-1
~!,;3-DichlorC?Propane. __.. *1 0.637 .0.653 Q.628 0.629 0.651 0.652 I 0.642 1.8
i Oibromochloromethane *1 0.245 0.277 0.269 0.263 0.273 I 0.268 0.266 I .,. ' 4.2
[_1,2-DibrO.!!loethane. '-----.:L.~5 0.338 0.328 I 0:320 6.:~~Z..J..--9.329 --,0,-".3=2=-=9_1__..::2~.1'-j
! Chl9robenzen~ _~~! 46.3~81 42.4791 42}27 -44.~.954' 44.899 5.7,


* Compounds with reqUired minimum RRF and maximum %RSD values.
All other compounds must meet a minimum RRF of 0.01 O.
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6A
VOLATILE ORGANICS INITIAL CALIBRATION DATA


RRF6 =
03060809.0


SOG No.:


03/06/08 03/06/08


19:20 23:14.._-
_., .-


Calibration Date(s):


Calibration Times:


(mm)10: 0.53


N


Instrument 10: F4500


Heated Purge (Y/N):


GC Column: RTX-502.2


Lab Name: .oAT Labon~tory Contract: Lou.reiro Engin~~.!i


Lab Code: Case No.: Centredal SAS No.:


!LAB FILE 10: .. .. RRF1 "'= 03060804.D RRF2 = 03060805.0


I


RRF3 ,= 030608~6.D RRF4 = 03060807.0 RRF5 = 03060808.0


I COMPOUND i RRF1 RRF2 RRF31 RRF4l RRFS ~1-RR-F-6-1" RRF I" ~o


~
thYlbenZene *1 80.479 [80.632 70.664 i 71.635 I 86.531 I 83.653 78.932 8.2


1,1.,1!2-Tetrac!1.loroethan~ *1"'13.740 13.140 12.199! 12.063 12.059: 12.102 12.550 5.7
m/p-Xylene.. *' 35,058 32.752 31.717) 32.105 33.490:' 34.216 3~.223 3.8
o-Xylene *1 32.260 ..32.147 28.2071 28.830 29.480 29.101 30.004 5.8


2!yrene .. t 53.351 53.106 50'.680 I 51.424 I 53.811 54.545 52.820 2.8
Bromoform * 7.899 8.362 7.382 1 7.966' 8.085 I 7.881 7.929 4.0


Jsopropylbenzene _ " 70.083 70.696 '. 65.566ISl,?013 68.587! 70.547 68.582 3.3
I Bromobenzene " 15.808/ 15.729 14.239 i 14.376 i 14.886 I 14.178 14.869.. 5.0
li~i,2,2-Tetrac:hloroetharie " 27.481 [ ·24.859! 24.387! 24.614 i 24.781'1, 24.136 25.043 4.9
GtPropylbenzene" "'. 87.009 j ~8~241 ' 82.3.64; 87.167/ 87.845. 91.119 .. 87.291 3.2
L1,~,3-Trichlor<?propane_.~. 0.3851 •.0.411 0-413 0.416 0.427 0.427 0.413 3.8
2-C!llorotoluen~ '" 1.161 1 1.217 1.164 1.193 1.222 1.261 1.2031 ===
1,3,5-Trimethylbenzene "~5~.992/ 59.019 53.270... 53.244 55.900 55.974! ~6.233; .--MJ


, 4-Chlorotg!uene * 1.133 I 1.205 1.202 1.247 1.248 1.278! 1.219 i 4.2 I
, sec-B~!YIbenzene. '" 84.397 77.953 75.348 '76.039 78.625 79~5821 78.657: _~
: 1,2,4-Trimethylbenzene "! 53.302 54.080 50.973"1 52.498 '53.7431 54.282 "53.146 i 2.3
i tert-BuMbenzene" *1 56.758 55.229 50.988 52.367 53.447 i 53.559 53.725 _.±!!.
l.1J-:Dichlorobellzene " ,'. 29.640 ?~-,623 27.011 1 27.450! "27.530 27.270 27.921 3.6
1p-lsopr9P'yltoluene •. * 62.276 64.254 60.949 I 62.107 1,63.597 64.040 62.870 ....2.J...
Ir1=BUtYIben~ene.. " 3.32.6 3.419 3.542 I 3.656 3.620 3.651 3.536 3.8
U,4-Dichlorobenzene _ _,o 1.7371. 1.670 1.6181 "1.7~9 1.700 1.671 1.691 2.9
1.-1 ,2-DiChlo!obenzene.. * 1.574 1.486 1.549 1.539 1.508 1.4~8 1.52~~~.


~
1.,2-Dibrom~.3-ehloropropane .. '" 0.230 0.223 0.249 0.247 0.241 0.217 0.23~7


1,2,4-Trichlorobenzene '" 0.779! 0.876 0.951 o'.~94 0.901 0.888! 0.898
1


8~1l
Hexachlorobutadiene " '" 0.389 i 0.378 0.400 0.402 0.363 0.343! 0.379 6.1l


f"aPhthalene "- ..'" 2.269 I 2.086 3.328 i782 2.688 2.997: 2.858 I 22."5]
! 1,2,3-Trichlorobenzene '" 0.799 0.828 ·0.914 0.963 0:833 0.833' 0.862 i 7.3 I
: Dibromo~luoromethane(surr), 0.084 0.109 0.101 0.095 0.099! 0.105 0.099 8.6


I


_IPluene-d8!surr) . i 1.011 1.046 1.030 1.022"j 1.052/ 1~ 1.038 2.0
I BFB{~urr) I 14.445 13.443 12.189 "I 1?.. 146·1 12,434 .. 11.975 . 12.772 - 7.6


'" Compounds with required minimum RRF and maximum %RSD values.
All other compounds must meet a minimum RRF of 0.01 O.
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Method
Title
Last Update
Response via


~5daM'We.. ~
Calibration Report /' t. ,0 .. _A_ .01


Lntl iNl'/'4.'t~ rle1v~
C:\HPCHEM\1\METHOOS\82608003.M (Chemstation I~egrator)


8260
Man Apr 07 10:19:12 2008
Initial Calibration


RSO/Cf


=03060808


Quad


=03060807 5


Linear


4=03060805 3·
=03060810


Fit


Calibration Files
1 =03060804 2
6 =03060809 (!)


Compound
--~---------------------------------------------------------~-----~------


----------------I8TD---------------------1) I
2) M
3) M
4) M
5) M
6) M
7) M
8) M
9) M


10) M
11) M
12) M
13) M
14) M
15) M
16) M
17) M
18) M
19) M
20) M
21) M
22) M
23) S
24) M
25) M
26) M
27) M


Benzene, pentafluoro
Oichlorodifluorometh
Chloromethane
Vinyl chloride
Bromomethane
Chloroethane
Trichlorofluorometha
1,1-0ichloroethene
Acetone
Methyl Acetate
Carbon disulfide
Methyl Tert-butyl et
Methylene Chloride
Trans-1,2-dichloroet
1,1-0ichloroethane
2-Butanone
Propane, 2,2-dichlor
cis-1,2-Dichloroethe
Chloroform
Methane, bromochloro
Cyclohexane
1,1,1,-Trichloroetha
Oibromofluoromethane
Carbon tetrachloride
~,l-Dichloropropene


Benzene
1,2-0ichloroethane


LinF
QuadF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinE\
LihF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF


0.4665
1.1761
1.0762
0.3889
0.7351
0.7267
0.7746
0.1421
0.3910
3.1058
2.5951
0.9523
0.8959
1. 6345
0.1552
0.7725
0.9261
1.2017
0.3085
2.1896
0.7686
0.0980
0.5691
1.1001
3.6507
0.8757


-0.0868
0.9997
0.9987
0.9994
0.9982
0.9938
0.9996
0.9960
0.9912
0.9985
0.9992
0.9995
0.9997
0.9991
0.9998
0.9944
0.9954
0.9995
0.9994
0.9978
0.9997
0.9994
0.9964
0.9993
0.9999
0.9995
0.9997


----------------ISTD---------------------


________________ 18TO__ -------------------


28) I
29) M
30) M
31) M
32) M
33) M
34) M
35) S
36) M
37) M
38) M
39) M
40 )
41) M
42) M


43) I


1,2-Difluorobenzene
Cyclohexane, methyl
Trichloroethene
1,2-Dichloropropane
Methyl Isobutyl Keto
Oibromomethane
Bromodichloromethane
Toluene-d8(surr)
2-Hexanone
Toluene
1,1,2-Trichloroethan
Tetrachloroethylene
1,3-0ichloropropane
Dibromochloromethane
1,2-Dibromoethane


Chlorobenzene-d5 (in


LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF


0.7649
0.3315
0.4567
0.0770
0.2073
0.3955
1. 0972
0.4179
0.9787
0.2878
0.2092
0.6562
0.2751
0.3318


0.9997
0.9998
0.9998
0.9975
0.9991
0.9990
0.9990
0.9988
0.9991
0.9997
0.9998
0.9998
0.9994
0.9998
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Method
Title
Last Update
Response via


Calibration Report


C:\HPCHEM\l\METHODS\82608003.M (Chemstation Integrator)
8260
Mon Apr 07 10:19:12 2008
Initial Calibration


=03060807 5
Calibration Files
1 =03060804 2
6 ==03060809 7


Compound


=03060805 3
=03060810


Fit


=03060806


Constant


4


Linear Quad


=03060808


RSD/Cf


-~--~-----------------~----~--------------------~------------------------~


44) M
45) M
46) M
47) M
48) M
49) M
50) M
51) M
52) S
53) M
54) M
55) M
56) M
57) M
58) M
59) M
60) M
61) M
62) M
63) M
64) M


Chlorobenzene
Ethylbenzene
1, 1, 1,2-Tetrachloroe
m/p-Xylene
o-Xylene
styrene
Bromoform
Isopropylbenzene
BFB (surr)
Bromobenzene
1,1,2,2-Tetrachloroe
n-Propylbenzene
1,2,3-Trichloropropa
2-Chlorotoluene
1, 3, S-Trimethylbenze
4-Chlorotoluene
sec~Butylbenzene


1,2,4-Trimethylbenze
tert-Butylbenzene
1,3-oichlorobenzene
p-Isopropylto!uene


LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF


4.6224 e1
8.4079 e1
1. 2862 e1
3.6140 e1
3.0705 e1
5.8091 e1
8.0982
7.4287 e1
1.2504 e1
1. 4905 e1
2.4550 e1
9.5337 e1
0.4216
1.3597
5.9395 e1
1. 3893
8.3021 e1
5.7616 e1
5.5533 el
2.8678 e1
6.6408 el


0.9974
0.9981
0.9960
0.9963
0.9971
0.9957
0.9992
0.9963
0.9984
0.9981
0.9998
0.9970
0.9998
0.9938
0.9961
0.9934
0.9977
0.9963
0.9984
0.9977
0.9985


65) I
66) M
67) M
68) M
69) M
70) M
71) M
72) M
73) M


1,4-0ichlorobenzene
n-Butylbenzene
1,4-0ichlorobenzene
1,2-Dichlorobenzene
1,2-0ibromo-3-chloro
1,2,4-Trichlorobenze
Hexachlorobutadiene
Naphthalene
1,2,3-Trichlorobenze


----------------ISTD---------------------
LinF ----- 3.6857 ----- 0.9999
LinF ----- 1.7057 ----- 0.9996
LinF ----- 1.5330 ----- 0.9995
LinF ----- 0.2126 ----- 0.9936
LinF ----- 0.8907 ----- 0.9988
LinF ----- 0.3181 ----- 0.9857
QuadF ----- 3.0598 -0.0596 0.9890
QuadF ----- 0.8944 -0.0350 0.9984
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6A
VOLATILE ORGANICS INITIAL CALIBRATION DATA


Lab Name: DAT L~~~r~~,ory Contract: Loureiro Engineeri


Lab Code: Case No.: Centredal SAS No.: SDG No.:


Instrument ID: F4500-_ _--
Heated Purge (YIN): N


GC Column: RTX-502.2 10: 0.53


Calibration Oate(s):


Calibration Times:


(mm)


03/06/08


19:20


03/06/08


23:14


I RRF603060805 DRRF203060804 DRRF1LAB FILE 10 = = =
RRF3 = 03060806.0 RRF4 = 03060807.0 RRF5 = 03060808.0 03060609.0


-~--


I


_ .....-O ....P.


i COMPOUND


i
%--RRF1 RRF2 RRF3 RRF4 RRF5 RRF6 RRF RSD


I Dichlorodifluorometh~ne * 0.503 0.498 I 0.464 0.479 0.469 0.475 0.481 3.3
'..Ghloromethane


",., ...... 1.544 1.310 ; 1.181 1.226 1.036 1.027 1.220 15.8
.-Yl!:!~Lf.~loride * 1·286 1.229 : 1.127 1.191 1.099 1.086 1.170 ......QL
Bromomethane ... 0.243 0.37:1.1 0.390 0.377 0.390 0.369 0.357 15.6...


I Chloroethane ... 0.986 0.777. 0.811 0.852 0.770 0.791 0.831 9.9
-.I~ic,;..~lorofluoromethane .. 0.781 0.771 ;"·0.7271 0.758 0.735 0.740 0.752 2.8
1,1-Dichlor.Q~tbene • 0.909 0.880 0.797 0.791 0.815 0.719 0.618 8.3


M'"''''


0.162 'IAcetone .. 0.166 0.165.L_".Q.·165 0.166 0.155 0.153 I 3.9I...... -.~...
, Methy!Acetate • 0.531 0.460 I 0.435 0.456 0.385 0.3~ 0.443 12.1-_....,,,_..


3.034 ;
._-


Carbon disulfide * 3.231 2.926 3.238 3,958 3.029 3.086 4.0
Jy1ethyl Tert-butyl eth~r.. • 2.643 Z:~_57 2.464 2.539 2.507 2.566 2.579 5.2
Methylene Chloride


.,
1.270 1.140 1.027 1.003 0.974 0.969 1.064 11.2


~,-~


, -
.Irans-1 ,2-dichloroethel),e * 0.950 0.979 0.915 0.910 0.885 0.868 0.918 4.5
-1.,1-Dichloroethane * 1.376 1.551 1.537 1.661 1.614 1.615 1.559 6.5,. -
2-Butanone " 0.191 0.186 0.176 0.186 0.168 0.163 0.178 6.2


I Propani~,2.dichloro-
-.'


0.772 !
... ..


" 0.777 0.~.19 0.877 0.689 0.788 0.787 _ll..- ,.


: cis-1 ,2-Dichlor.Q.~thene " 1.016 1.007 0.927 0.977 0.945 0.907 0.963 4.6
~,.m,_ .'M'"


Chloroform " 1.173 1.290 1.165 1.,260 1.192 I 1.225 1.218 4.1
~~Q!!,ochloromethane " 0.271 Q}021 0.333 0.355 0.298 0.308 0.311 I 9.3
Cyclohexane '-. • .f·415 2.128 2.121 1-_. 2.171 2.132 i 2.217 2.197 I 5.1
~,=:rrichloroethane • 0.857 Q,795 I 0.735 0.779 0.755 i 0.788 _.0.785 ! 5.3 I


Carbon tetrachloride • 0.556 0.564 0.554 0.593 0.593 0.5731 0.572 3.1
! 1,1-Dichloroprop~ne * 1.138 1.143 1.081 1.0991 1.079 1.103 1.107 2.5- .
iJ~enzene * 3.416 3.440 3.274 3.4861 3.483 3.663 3.460 3.6. . ~ - ..
I 1,2·Dichloroethane .. 0.892 0.934 0.826 0.8881 0.881 0.886 0.884 3.9


"~, -
0.7451,; Methylcyc!phexane " 0.868 0.744 0.753 0.747 0.771 0.771 6.3- .


i...I!:!Q!l19roethene .. 0.349 0.350 0.338 0.3321 0.337 0.327 0.339 2.7_..
1,2-Dicllloropropane .. 0.476 0.473 0.445 0.441 0.452 0.453 0.457 3.2


..-
4-MethyJ-2-pentanone .. 0.069 0.072 0.077 0.079 0.081 0.080 0.076 ~2_...
oibromomethane * 0.238 0.231 0.221 0.231 0.216 0.208 J).224 5.0.,-
Bromodichloromethane • 0.397 0.405 0.405 0.382 0.384 0.385 0.393 2.7..


0.3q21
..


-.£.t:texanone • 0.348 0.397 0.405 0·.133 0.427 0.395 8.7_......-. ...
Toluene .----}--M~§ 0.947 0.919 0.929 0.941._ 0.953 0.931 2.3_..
1,1 ,2-Trict:!loroethane , "r 0.304 0.306 0.292 0.~.91 0.292· 0.282 0.294 3.1


I Tetrachll?!.Q~lene * 0.217 0.222 0.215 0.218 0.207 0.210 _0.215 2.6.. -
11,3-DichloroprQPane * 0.637 .•9·653 0.628 Q.629 I 0.651 0.652 0.642 1.8---
J Dibromochloromethane • 0.245 0.277 0.269 0..:263 ! 0.273 0.268 0.266 4.2..
I •


" 0.325 0.338 .Q.328 0.320 i 0.337 0.329 0.329 2.1~2.Dlbromoethane ,..
. Chloro!:>enzene *1....49..:.248 46.368 42.479 42.727 44.618 43.954 44.899 5.7..


* Compounds with required minimum RRF and maximum OfoRSD values.
All other compounds must meet a minimum RRF of 0.01 O.
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6A
VOLATILE ORGANICS INITIAL CALIBRATION DATA


Lab Name: OAT Laboratory .. "._... Contract: Loureiro Engineeri


Lab Code: Case No.: Centredal SAS No.: SOG No.: ----
Instrument 10: F4500


------
Heated Purge (YIN): N


GC Column: RTX-502.2 10: 0.53


Calibration Oate(s):


Calibration Times:


(mm)


03/06/08


19:20


03/06/08


23:14


RRF1 = 03060804.0


r-:==..<::..:..,;=..L==~---_._--~....YO.083
* 15.808


RRF2 ;;;: 03060805.0 RRF6 =


RRF5 = 03060808.0 03060809.0


I I


%


RRF3 RRF4 RRF5 RRF6 RRF RSO


70.664 71.635 86.531 83.653 78.932 8.2
12.199/ 12.063 12.059 12.102 12.550 5.7
31.711 32.105 33.490 34.216 33.223 3.8
28.207 : 28.830 29.480 29.101 30.004 5.8
50.680 51.424 53.811 54.545 I 52.820" 2.8
7.382 7.966 8.085 7.881


6~:~~~"1'-
4.0


66.013 68.587 70.547 3.3
14.239 14.376.1..-11.-.886 14.178 I 14.869 5.0
24.3~L ~:~.4 24.781 24.136 25.043 4.9
82.364 87.167 87:~~~._ 91.119 87.291 3.2


0.413 0.416 0.4?1 0.427 0.413 3.8
1.164- 1.193 I 1.2221 1.261 1.203 3.2


53.270 I 53.244 55.900 55.974" ,..§9..:.?l,~ 5.0
1.248 " 1.278 1.219 4.2


78.625 79.582 78.657 4.1
53.743 54.282 53.146 2.3
53.447 53.559 53.725 3.8
27.530 27.270 ' 27.921 3.6
63.597 64.040 62.870 2.1


3.620 3.651 3.536 3.8
1.700 1.671 1.691 2.9


1.498 1.526, 2.2
0.217 0.235 5.7
0.888 0.898 8.1
0.343 0.379 6.1
2.997 2.858 22..5
0.833 i 0.862 ' 7.31
0.105_'.. 0.099 8.6
1.068 __t-.9_~8 2.0


11.975 12.772 7.6


* Compounds with required minimum RRF and maximum %RSO values.
All other compounds must meet a minimum RRF of 0.010.
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Vinyl chloride
Response Ratio


/
o


1.5._


Resp Ratio = 1.08e+OOO * Amt
Coef of Det (r A 2) = 0.999 Curve


2 2.5 .,
r_rf. t'1


r~~t 0)
Fit: Linear/(O,O) LO)


1 1.5
Amount Ratio


0.5o


L..- ,_"._.",.".".. "",", ..,... _


Method Name: C:\HPCHEM\1\METHODS\S2608003.M
Calibration Table Last Updated: Mon Apr 07 10:19:12 2008







Trans-l,2-dichloroethe~e


Response Ratio


-,


1.5__


o


o


/


Resp Ratio = 8.96e-001 * Amt
Coef of Det (rA 2) = 0.999 Curve Fit: Linear/(O,O)


Method Name: C:\HPCHEM\1\METHODS\82608003.M
Calibration Table Last Updated: Mon Apr 07 10:19:12 2008







cis-1,2-Dichloroethene
Response Ratio


- ,


o.sJ


/


,/


1 1.5
Amount Ratio


0.5o


~


i


J-/-,---~--,----.-----r,-'l ~----r----''----'-----'---I--1'- ····,---,-,--.---..--..,.---,---,----,1---,----r,-'1 I


2 2.5


Resp Ratio = 9.26e-001 * Amt _
Coef of Det (rA 2) = 1.000 Curve Fit: Linear/(O,O)


L..- . . .


Method Name: C:\HPCHEM\1\METHODS\82608003.M
Calibration Table Last Updated: Mon Apr 07 10:19:12 2008







,------------------_.._--.-....__._-----------,


Ethylbenzene
Response Ratio


I


200~


150_..


/
/?:


/


100


o


D


2


1---r_. "I -----'-------'-------'-----'-----'----'----''---'----1'" '''T----r


2.51 1.5
Amount Ratio


I


0.5


i
1


0.1 ~
I


o


Resp Ratio = 8.41e+00l * Amt
Coef of Det (r~2) = 0.998 Curve Fit: Linear/COfO)


'--------------_.,._._...._----------


Method Name: C:\HPCHEM\1\METHODS\B2608003.M
Calibration Table Last Updated: Mon Apr 07 10:19:12 2008


. .'..."'.,1/


U . ~.
~ ,-. v v ~







-,-.._,,-----_._----------


m/p-Xylene
Response Ratio


180J


160


140


120----0


1
100~


80J


60~


::! /
O~_,-r..""..,'~r--,-,------,I-----..,-----,,-,---,------,I------,----,


o 123
Amount Ratio


I


4


n


5


Resp Ratio = 3.61e+001 * Amt
Coef of Det (rA 2) = 0.996 Curve Fit: Linear/(O,O)


Method Name: C:\HPCHEM\1\METHODS\82608003.M
Calibration Table Last Updated: Mon Apr 07 10:19:12 2008
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o-Xylene
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Resp Ratio = 3.07e+001 * Amt
Coef of Det (rA 2) = 0.997 Curve Fit: Linear/(O,O)


Method Name: C:\HPCHEM\1\METHODS\82608003.M
Calibration Table Last Updated: Mon Apr 07 10:19:12 2008
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Methyl Tert-butyl ether
Response Ratio
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1
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Resp Ratio = 2.60e+OOO * Amt
Coef of Det (rA 2) ; 0.999 Curve Fit: Linear/(O,O)


Method Name: C:\HPCHEM\1\METHODS\B260B003.M
Calibration Table Last Updated: Mon Apr 07 10:19:12 2008


, -, - r'\


0_ '-: \." '~.: J







Vinyl chloride
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Resp Ratio = 1.08e+000 * Amt
Coef of Det (rA 2) = 0.999 Curve Fit: Linear/(O,O)
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Calibration Table Last Updated: Mon Apr 07 10:19:12 2008







r------ ..


Response Ratio


3j


j
20 5;


21
"I


1.5~


-0


l
1~


_.
I
:-


0.5~


j
I


O~~
0 0.5


Chloroform
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Amount Ratio


Resp Ratio = 1.20e+000 * Amt
Coef of Det (rA 2) = 0.999 Curve Fit: Linear/(O,O)
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Dibromochloromethane
Response Ratio


0.3_!


0'2~


0
01../
o+ ','" ''',' --"----,---,1-.----,--,----,--'1----.---.----,-" "'r-'" ,


0.5 1 1.5
Amount Ratio


1
2


j"'''''-'


2.5


Resp Ratio = 2.75e-001 * Amt
Coef of Det (rA 2) = 0.999 Curve Fit: Linear/(O,O)
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Method Name: C:\HPCHEM\1\METHODS\S2608003.M
Calibration Table Last Updated: Mon Apr 07 10:19:12 2008
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1,2-Dichlorobenzene
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I Resp Ratio = 1.53e+000 * Amt
~._Det (r
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2) = 1.000 ~.~~ve Fit:


Method Name: C:\HPCHEM\1\METHODS\82608003.M
Calibration Table Last Updated: Mon Apr 07 10:19:12 2008
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Method Name: C:\HPCHEM\1\METHODS\8260B003.M
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Trichloroethene
Response Ratio
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Resp Ratio; 2.0ge-00I * Amt
Coef of Det (rA 2) = 1.000 Curve Fit: Linear/(O,O)


Method Name: C:\HPCHEM\1\METHODS\S2608003.M
Calibration Table Last Updated: Mon Apr 07 10:19:12 2008
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Amount Ratio


Resp Ratio = 9.52e-001 * Amt
Coef of Det (rA 2) = 1.000 Curve Fit: Linear/(O,O)
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R = -S.96e-002 A*A + 3.06e+000 A + O.OOe+OOO
Curve Fit: Quad/(O,O)


Method Name: C:\HPCHEM\1\METHODS\S260S003.M
Calibration Table Last Updated: Mon Apr 07 10:19:12 2008
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cis-l,2-Dichloroethene
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Resp Ratio = 9.26e-001 * Amt
Coef of Det (r A 2) = 1.000 Curve Fit: Linear/(O,O)
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Calibration Table Last Updated: Mon Apr 07 10:19:12 2008







Method Name: C:\HPCHEM\1\METHODS\82608003.M
Calibration Table Last Updated: Mon Apr 07 10:19:12 2008


li'_ ...: ..: 3


l,l,2-Trichloroethane


o. 7.,_


I
O.2..J


0.4


0.61


0.5 !


0.1


I:~onse Ratio
i







6A
VOLATILE ORGANICS INITIAL CALIBRATION DATA


Contract: Loureiro Engineeri


Lab Code: Case No.: Centredal SAS No.: SOG No.:


Instrument 10: F4500


Heated Purge (YIN): N


GC Column: RTX-502.2 10: 0.53


Calibration Oate(s): 03/06/08


Calibration Times: 19:20


(mm)


03/06/08


23:14


11 2


I RRF6 =
1


I 03060809.0


0.475 I 0.4§1j 3.3 i
1 0271 1 220! ;>{,15~


= 03060805.0


= 03060808.0


RRF2


RRF5


= 03060804.0


= 03060807.0


1270,1140 1027,1003 0974,096911064,


I
RRF1 RRF2 RF3 i RRF4 RRF5 I


._~~.__ 0.503 .L.9:.:...4-,-=9-=-,----=O.:...4-,-=6-'..4 I 0,,-,-.4-=-7-'..9-+-1 ---=0-,-,.4-=..69"-1
*; 1 544 i 1 31 0 1 181 11 226 I 1 036


COMPOUND


LOichlorodif!!:!~r:-omethane
Chloromethane


i LAB FILE 10: RRF1


I RRF3 =03060806.0 RRF4
! _._~--------_._-_._---~--.-


. Methylene Chlonde


I "--------_._- - --_._-----=---------+--~-
1.127 ! 1.191 I 1.170 'i Vinyl chloride *' 1.286 [ 1.229; 1.099 1.088 i 6.7 I!


I T
0.243t: 0.374 ' 0.390 0.390 0.369 0.357 15.~! Bromomethane *, 0.377 'I


I *!i Chloroethane : 0.9881 0.777 ! 0.811 0.852 ! 0.770 0.791 ' 0.831 i 9.9 i


i Trichlorofluoromethane *1 0.781 ! 0.771 ! 0.727 0.758 ! 0.735 0.740 0.752 I 2.8 :
i-1,1-0ichloroethene


l-
0.9091


I


0.791 I*' 0.8801 0.797 0.815 0.719 0.818 8.3,
! Acetone


-f


0.165 :*' 0. 166 1 0.165 r- 0.168 [ 0.155 0.153 0.162 3.9i
l lV1ethyl Acetate *1 0.531 I 0.460 j 0.435 0.456 I 0.385 0.390 0.443 12.1 I


i Carbon disulfide
-_.~+


3.034 : 2.9261 3.238 i*! 3.231 I 3.058 3.029 3.086 4.0 I


llV1ethyl Tert-butyl ether
---t----


2.843 ! 2.557 ; 2.5391*i 2.464 2.507 2.566 2.579 j 5.2 !
! .+ "1"


I ! !*; ,, ---------,-_. - . 1


~ Trans-1 ,2-dichl~xoethene *' 0.950 I 0.979 ' 0.9151 0.910 i 0.885 0.868 0.918 ! 4.5 i
i 1, 1-0ichloroethane *:


...


1.537 ! 1.661 i ~1.376 : 1.551 . 1.614 1.615 f 1.559_.
j 2-Butanone *; 0.191 i 0.186 : 0.176 I 0.186 i 0.168 0.163 0.178 6.2 I


! Propane, 2,2-dichloro- *. 0.7721 0.777 : 0.819 0.8771 0.689 0.788 0.787 7.9:
i cis-1 ,2-0ichloroethene *! 1.016 I 1.007 0.927 0.977 0.945 0.907 0.963 4.61I


i Chloroform *1 1.173 1.290 i 1.165. 1.260 1.192 1.225 ! 1.218 4.1
i Bromochloromethane *! 0.271 0.302 i 0.333 0.355 0.298 0.308 ' 0.311 9.3
i Cyclohexane *1 2.415 1 2.128 2.121 ! 2.171 i 2.132 2.217 2.197 5.1
11,1,1,-Trichloroethane *1 0.857 0.795 i 0.735 0.779 I 0.755 0.788 0.785 5.3
[ Carbon tetrachloride *: 0.556 0.564 i 0.554 0.593 0.593 0.573 0.572 3.1I


i 1, 1-0ichloropropene *1 1.138 1.143 I 1.081 1.099 1.079 1.103 1.107 2.5_.-J
: Benzene *1 3.416 3.440 1 3.274 3.486 3.483 3.663 3.460 3.6
i 1,2-0ichloroethane *1 0.892 0.934 i 0.826 0.888 0.881 0.886 0.884 3.9i


Methylcyclohexane *1 0.868 0.7441 0.753 0.745 0.747 0.771 0.771 6.3
Trichloroethene * 0.349 0.350 0.338 0.332 0.337 0.327 0.339 2.7
1,2-0ichloropropane * 0.476 0.473 ! 0.445 0.441 0.452 0.453 0.457 3.2
4-lV1ethyl-2-pentanone * 0.069 0.072 I 0.077 0.079 0.081 0.080 0.076 6.2
Oibromomethane * 0.238 0.231 0.221 0.231 0.216 0.208 0.224 5.0
Bromodich loromethane * 0.397 0.405 0.405 0.382 0.384 0.385 0.393 2.7


. 2-Hexanone * 0.348 0.397 0.362 0.405 0.433 0.427 0.395 8.7
Toluene * 0.896 0.947 0.919 0.929 0.941 0.953 0.931 2.3
1,1,2-Trichloroethane * 0.304 0.306 0.292 0.291 0.292 0.282 0.294 3.1
Tetrachloroethylene * 0.217 0.222 0.215 0.218 0.207 0.210 0.215 2.6
1,3-0ichloroprooane * 0.637 0.653 0.628 0.629 0.651 0.652 0.642 1.8
Oibromochloromethane *! 0.245 0.277 0.269 0.263 0.273 0.268 0.266 4.21


1,2-0ibromoethane * 0.325 0.338 i 0.328 0.320 0.337 0.329 0.329 2.1
Chlorobenzene *1 49.248'" 46.368 42.479 42.727 44.618 43.954 44.899 5.7


* Compounds with required minimum RRF and maximum %RSO values.
All other compounds must meet a minimum RRF of 0.010.
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6A
VOLATILE ORGANICS INITIAL CALIBRATION DATA


Lab Name: OAT Laboratory Contract: Loureiro Engineeri
--------


Heated Purge (YIN): N Calibration Times:
------


GC Column: RTX-502.2 ID: 0.53 (mm)


Lab Code:


Instrument 10: F4500


Case No.: Centredal SAS No.:


Calibration Oate(s):


SOG No.:


03/06/08


19:20


03/06/08


23:14


_. --~--------- --- -----..- --------- -- ..- .._----------_._-


1LAB FILE 10: RRF1 = 03060804.0 RRF2 = 03060805.0 I RRF6 =
i RRF3 = 03060806.0 RRF4 = 03060807.0 RRF5 = 03060808.0 I 03060809.0i-------------------------------- -- ---- --------------r ! --,---------,---+--1-------,1--%-----.
i COMPOUND RRF1 i RRF2 II RRF3 I RRF4 I RRF5 RRF6 I RRF ! RSO 1


LEthylbenzene *: 80.479! 80.632 70.664 I 71:..=.6---=3=5+----'8=--=6=--'-'.5=--=3=----:1--+--=--8-=--:3.--=-6-=--53=--+----=-7---=8..:...:.9:....::3.=2'--+-_8.21
i 1,1,1,2-Tetrachloroethane * 13.740! 13.140 12.199["12.063 12.059 12.102 12.550 I 5.7rm/p-Xylene nn *, 35.058 i ---'3--"2......7'--'5-"-2+1-3.'.":1---.7-..1....7".J;'--1---'--'32.,-..-"-10:-:.:5~---'3'"::"3.'.":.4....9-"-0-+-3----4---.2..:...:1::.::6'----11--"-3:::::3.....2=2=3+--":::3':":.8------1,
I o-Xylene *.L 32.2§Q_+--¥:.-...1,-4:..."..7-+i---,2",--,8::::.2",--,00..:.7-+-2:::::8::.-..8:-:.:3=--=O,--+--,=-29~ ....:..48::.:0,,--+--=2=9.:..:.1=01-'-t--...._3---=0...-:.0..:::0...:..4+-_--=-5=----j.8
i Styrene n*~ __53.35~_Ji3.1 06~ 50.680 I 51.:..:.4=-24--'--+--1--=5---=3,.-=8....:..1--=----1+-=5--'-4..:...:.5--'-4--=-5+----'5=--=2=--'-'.8=--=2=--=O---+-_--=2:..:...:.8=-----j
i]_ro_mo_f_or_m *. 1_.8_9~.L_~_.3_6_2.l 7.382 --'--.7:..=.9-=.6-=-6+i-----'8'--'--..0..:...:8---'-5-----;-1_7---'.'--'--.88--=----1-'-1-1_--'---7..:...:.9-=.2....:..9-+'__4'--'--..0'------1
I l~.QPiQPYlQenzell~________ __ __ *__ z9..:Q.~_L rO.§_~§.J-------=6-=--:5 .---=5-=--66~--=6....6.0:...:1---=3--/--6::.:8::.:...5::.:8::..:7-11---=:-7=°.:.::5...:..47-=----+,....:6:.::8..:..:.5:..:8=2'----11_------=3::.:...3=---j
'~romob~zene n_*cH1§J:!QIU-J5.729! 14.239 14.376 14.886 I, 14.178 i 14.869 I 5.0
!_1,1 ,2,2-Tetrachloroethane :. 27.481; 24.859 I 24.3~.L~-,--.6.=----:1---,-4,--+-2=-4..:..:.--=----78=--1=---+--1..:::2:..:.4=----:.1---=3-=--6+i---=2=--=5=--'-'.0=--4..:...:3:...,rc--_4..:..:.-=-----19'
I n-Propylbenzene *' 87.009! 8=...:8:..:..::.2=-4_---'-1'--+-=82=.-=-36=--4-'--+-----=-87_.---'-1---=--6_7+-8=---7'--'--..8=---4'-'.5--+!------=--9--'-1.___=_1--'1__9----1__8_7_.2'---'-.9_1-+'_--'3'--'--..2----1r1,2,3-Trichloropropane_~~ 0~385-~_ 0.411 J 0.413 I 0.4--=----1.:..:6=---+-----=-0.---,-4=-27_=______+_1---=0..:...4.:.::2=--,-,7-+1_0::..:....:.4..:..13=--+-1_---=-3.'--=----18
1~~Chlorotoluene ..:L_1:.:..-...:...:16:o..:1'-c:'--_--"1.'"::2--"17-=----+1------=1--=----.1....6:..:.4-+r_1'-'--.1..:...:9=--=3'--+-------'-.:1.'"::2:::::22::=..r-1 -------'1..:::.2:..::6:..:.1-+1_1.:..:..=-20::.:3=----t--i _-----::-3.'-=---12
! 1,3,5-TrimethyIbenzene 1.--=-5-=--:9.--=-9-=--:92=--+-1---=5=9..:...:.0:...:1---=9---+-----5::.:3:.::.2=7---=0,--+---=-53-=--:.=24'--'--.4--,--+-----=5=5..:...:.9:..=0---=--0-+_5-,-5=-.:..9-,-7___=_4,----+---=5-=-6='2-=.3_=_3+-_-------'-5..:...:.0'-1
i 4-Chlorotoluene *1 1.133 I 1.205 1.202 1.247 1 1.248 1 1.278 1.219 4.2
isec-Butylbenzene *1 84.397! 77.953· 75.348 I 76.039 78.625 79.582 78.657 4.1
I, 1,2,4-Trimethvlbenzene *! 53.3021 54.080 I 50.973 52.498 53.743 54.282 53.146 2.3
IJert-.E:l.!!!Ylbenzene *1 56.758 55.229 50.988 52.367 53.447 53.559 53.725 3.8 I


r-13-0ichlorobenzene *1 29.640 I 28.623 27.011, 27.450 27.530 27.270 27.921 3.6
LP-I sopropyltoluene *1 62.276 1 ,,---64..:.:.=::25~4~~6-,,-0~.9:..:.4.:::.9~6~2:.:...1~0,--,--7+--=--63",--,-.,,---59"'-.:7,---+-...._6:..:.4-'.-".0:..:.4=0+1....:6::.::2 .8"'-.:7:....:°+-_....:2.,-..---'---11
I n-Butylbenzene *: 3.326! -------=3.:...:4---'--19-=--+---=3..:..:.5::....:4.=2-+-....:3_....:..6:=-,5=--=6,,--+----=-3=.::.6=20-=--+---=3,--,--,.6=--=5=:-..:'I-+-_3=--=.~53~6=---+_-----=-3~.8
1- 1,4-0ich lorobenzene *, ------,-,1.:..."..7-,,-37-=----+!------=1..:.::.60..:.7--"°+--_1:.:...6.:::.1-'---"8'--+-----'--'1.:..:..7---'--49-=--+------=1..:..:.7...._0c.::c0--/--_1-'---'-.6.:::.7:....1+---=-1-'.-".6=9---,--1+-_..:::2:.:.::.9'-----1


1,2-0ich lorobenzene T 1.574 1.486 1.549 I 1..:..:.5:..:3:..=9'--+-_1.:..:..-=--50=--=8=--+--------'-1.:....:.4---=--9_=_8+---,1:..:...5=-.=2=-.=6=---'f--------,2='----'----i2
1,2-0ibromo-3-chloroprooane *t 0.230 0.223 0.249 0.247 0.241 0.217 0.235 5.7
1,2,4-Trichlorobenzene * 0.779 0.876 0.951 0.994 0.901 0.888 0.898 8.1
Hexachlorobutadiene * 0.389 0.378 0.400 0.402 0.363 0.343 0.379 6.1
Naphthalene * 2.269 2.086 3.328 3.782 2.688 2.997 2.858 22.5
1,2,3-Trichlorobenzene *1 0.799 0.828 0.914 0.963 0.833 0.833 0.862 7.3
Oibromofluoromethane(surr) 0.084 0.109 0.101 0.095 0.099 0.105 0.099 8.6
Toluene-d8(surr) 1.011, 1.046 1.030 1.022 1.052 1.068 1.038 2.0


I BFB(surr) I 14.4451 13.443 12.189 12.146 12.434 11.975 12.772 7.6


* Compounds with required minimum RRF and maximum %RSD values.
All other compounds must meet a minimum RRF of 0.010.
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6A
VOLATILE ORGANICS INITIAL CALIBRATION DATA


Lab Name: [)AT Laboratory ______~_ Contract: Loureiro Engineeri


Heated Purge (YIN): N Calibration Times:


GC Column: RTX-502.2 10: 0.53 (mm)


Calibration Oate(s):


Lab Code:


Instrument 10: F4500


Case No.: Centredal SAS No.: SOG No.:


03/06/08


19:20


03/06/08


23:14


RRF6 =


03060809.0


,--------- ------~-----


I LAB FILE 10: RRF1 = 03060804.0 RRF2 = 03060805.0


i RRF3 = 03060806.0 RRF4 = 03060807.0 RRF5 = 03060808.0


COMPOUNO--------~---r~~F1-1 RR:J:~F3 I R::T:-R-F-5----,--R-R-F-6--+-R-R-F-,--R-o~-o0-


f-'D==ic,-"hlc:::.o,---"ro:..::d"-,-ifl:..::u.:::.:or~o_"-"m....e,-,,th....a...n,,:,,e *1 0.503 1 0.498 I 0.464 0.479 0.469 0.475 0.481 3.3 '
I-:C~hl=or=-=o-,-,m,:-=e=th-'-Oa=,-n=e *: 1.5441 1.310 j 1.181 1.226 1.036 1.027 1.220 15.8
Vinvl chloride r 1.2861 1.2291 1.127 1.191 1.099 1.088 1.170 6.7
Bromomethane 1~~4~~ 0.374 [ 0.390 0.377 0.390 0.369 0.357 15.8


I Chloroethane j ~98l;Li 0.777! 0.811 0.852 0.770 0.791 0.831 ~
rTrichlorofluoromethane * 0.781 i 0.771! 0.727 0.758 0.735 0.740 0.752 2.8
i 1,'I-Oichloroethene *; 0.909! 0.8801 0.797 0.791 0.815 0.719 0.818 8.3
I_MethYleneChloride1 __g~ 1.140 1.027 1.003 0.974 0.969 1.064 11.2


Trans-1,2-dichloroethene -* 0.950+ 0.9791 0.915 0.910 0.885 0.868 0.918 4.5
1,1-0ichloroethane *, 1.376 i 1.551' 1.537 1.661 1.614 1.615 1.559 6.5
Propane,2,2-dichloro- *; 0.772 I 0.777 0.819 0.877 0.689 0.788 0.787 7.9


, cis-1,2-Dichloroethene ,;i 1016. 1.007 0.927 0.977 0.945 0.907 0.963 4.6
Chloroform * 1.173 1.290 1.165 1.260 1.192 1.225 1.218 4.1
Bromochloromethane *1 0.271 0.302 0.333 0.355 0.298 0.308 0.311 9.3


-+--=..:=:.....r----':'=-=--+---'----='~e--..=..:..:=:c::-::-+--~


1,1,1,-Trichloroethane *! 0.8571 0.795 0.735 0.779 0.755 0.788 0.785 5.3


[1,1-Dichloropropene *1 1.138' 1.143 1.081 1.099 1.079 1.103 1.107 2.5
I Benzene *, 3.416 1 3.440 3.274 3.486 3.483 3.663 3.460 3.6


! Trichloroethene *: 0.349! 0.350 i 0.338 0.332 0.337 0.327 0.339 2.7
11,2-0ichloror2IQIlane *i 0.476! 0.473 0.445 0.441 0.452 0.453 0.457 3.2
I Dibromomethane *1 0.238 I 0.231 0.221 0.231 0.216 0.208 0.224 5.0 '
Bromodichloromethane * 0.397 0.405 0.405 0.382 0.384 0.385 0.393 2.7
Toluene *' 0.896 0.947 0.919 0.929 0.941 0.953 0.931 2.3
1,1,2-Trichloroethane * 0.304 0.306 0.292 0.291 0.292 0.282 0.294 3.1
Tetrachloroethylene * 0.217 0.222 0.215 0.218 0.207 0.210 0.215 2.6
1,3-0ichloropropane * 0.637 0.653 0.628 0.629 0.651 0.652 0.642 1.8
Dibromochloromethane * 0.245 0.277 0.269 0.263 0.273 0.268 0.266 4.2
1 2-0ibromoethane * 0.325 0.338 0.328 0.320 0.337 0.329 0.329 2.1
Chlorobenzene * 49.248 46.368 42.479 42.727 44.618 43.954 44.899 5.7
EthYlbenzene * 80.479 80.632 70.664 71.635 86.531 83.653 78.932 8.2
1,1,12-Tetrachloroethane * 13.740 13.140 12.199 12.063 12.059 12.102 12.550 5.7
m/p-XYlene * 35.058 32.752 31.717 32.105 33.490 34.216 33.223 3.8
o-Xylene * 32.260 32.147 28.207 28.830 29.480 29.101 30.004 5.8
Styrene * 53.351 53.106 50.680 51.424 53.811 54.545 52.820 2.8
Bromoform * 7.899 8.362 7.382 7.966 8.085 7.881 7.929 4.0
Isopropvlbenzene * 70.083 70.696 65.566 66.013 68.587 70.547 68.582 3.3
Bromobenzene * 15.808 15.729 14.239 14.376 14.886 14.178 14.869 5.0
1,1,22-Tetrachloroethane * 27.481 24.859 24.387 24.614 24.781 24.136 25.043 4.9


* Compounds with required minimum RRF and maximum %RSO values.
All other compounds must meet a minimum RRF of 0.010.
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6A
VOLATILE ORGANICS INITIAL CALIBRATION DATA


_. __ .._._~__ .__ Contract: Loureiro EngineeriLab Name:


Lab Code: Case No.: Centredal SAS No.: SOG No.:


Instrument 10: F4500 Calibration Oate(s):


Heated Purge (YIN): N Calibration Times:
----


GC Column: RTX-502.2 10: 0.53 (mm)


03/06/08 03/06108
------


19:20 23:14


RRF2 = 03060805.01 RRF6 == 03060804.0RRF1i LAB FILE 10:


~RRF3 = 03060806.0 RRF4 = 03060807.0 RRF5 = 03060808.0 I 03060809.0
-------..


I


I I I
------,


I


,


% I
I


RRF I


I
COMPOUND I


RRF1 RRF2 RRF3 RRF4 RRF5 RRF6
I


RSO !i


l n-Pro~lbenzene .~L..§..7.0QL 88.#4--82.364 87.167 87.845 91.119 87.291 I 3.21
i 1,2,3-Trichlorol2I9pane , 0.385 0.411 0.413 0.416 0.427 0.427 0.413 3~
2-Chlorotoluene *i 1.161 1.217 1.164 1.193 1.222 1.261 1.203 3.2 i


i 1,3,5-Trimethylbenzene *i 59.992 59.019 53.270 53.244 55.900 55.974 56.233 5.0 i
[ 4-Chlorotoluene *! 1.133 1.205 I 1.202 1.247 1.248 1.278


1 1.219 I 4.2 ;
I .


*1 84.397 76.039 78.625 78.657 I 4.11; sec-Butylbenzene 77.953 75.348 79.582 '
U,2,4-Trimethylbenzene *; 53.302 54.080 50.973 52.498 53.743 54.282 53.146 2.3 ;
i tert-Butylbenzene *: 56.758 55.229 50.988 52.3671 53.447 53.559 53.725 3.8 i
t1,3-0ichlorobenzene *' 29.640 28.6231 27.011 27.450 27.530 27.270 27.921 1IJ:


11l-lsopropyltoluene *1 62.276 64.254 60.949 62.107 63.597 64.040 62.870 2.1
I n-Butylbenzene *] 3.326 ~I 3.542


1 3.656
1


3.620 3.651 I 3.536 3.8 [:


I 1,4-0ichlorobenzene * 1.737 1.670 I, 1.618 , 1.749 1.700 1.671 I 1.691 i 2.9 I
r ---_..._-


! 1,2-0ichlorobenzene * __..1~ 1.486 I 1.549 1.539 1.508 1.498 1.526 2.2--i
! 1,2-0ibromo-3-chloropropane * 0.230 0.223 i 0.249 0.247 0.241 0.217 i 0.235 " 5.7 !r1,2,4-Trichlorobenzene


----


0.901 I 0.8881 0.898 i 8.1 I* 0.779 0.8761 0.951 0.994
IHexachlorobutadiene * 0.389 0.378\ 0.400 0.402 i 0.3631 0.343 0.379 6.1 Ii


i Naphthalene *~ 2.269 2.086 3.328 3.782 2.688 2.997, 2.858 22.5 .
'--


11,2,3-Trichlorobenzene *' 0.799 0.828 0.914 0.9631 0.833 0.833 0.862 7.31
~ibromofluoromethane(SUrr) ! 0.084 . 0.109 0.101 0.095 0.099 0.105 I 0.099 8.61
I Toluene-d8(surr) 1.011 1.046 1.030 1.022 1.052 1.068 1.038 2J5l
I BFB(surr) I 14.445 13.443 12.189 12.146 12.434 11.975 12.772 7.61


* Compounds with required minimum RRF and maximum %RSO values.
All other compounds must meet a minimum RRF of 0.010.
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N


08:22


03/10108


SDG No.:


BFB Injection Date:


BFB Injection Time:


Heated Purge: (YIN)


SAS No.:


Contract: Loureiro EnLab Name: DAT Laboratory


Lab Code: Case No.: Centredal


Lab File ID: 0310080'I.D


Instrument ID: F4500


GC Column: RTX-502.2 ID: 0.53 (mm)


5A
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK


BROMOFLUOROBENZENE (BFB)


r , % RELATIVE


1_ mle L_~_ION ABUNDANCE CRITERIA ABUNDANCE
I I
i 50 8.0 - 40.0% of mass 95 19.2
I -


I 75 30.0 - 66.0% of mass 95 1~~4_0_.3~~~_11
i 95 Base peak, 100% relative abundance 100.0


I 96 5.0 - 9.0% of mass 95 J 7.7
'173 Less than 2.0% of mass'174-----'~-------------- II-I--0-.-3----0-.5-)-1l


174 50.0 -120.0% of mass 95 --=-t= 59.5
175 4.0-9.0% of mass 174 4.7 ( 7.9)1


--------1
176 93.0-101.0%ofmass174 57.3 ( 96.3)1


t 1_77__:~._5c-'
0


c:-c-c-
9
c-.


0
_'Y<...,.--o_O:-:-f_m_a_ss-----c17_6--=============:::J::=:===4=.4==(==7=.7=)2=:::J


1-Value is % mass 174 2-Value is % mass 176


THIS CHECKAPPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:


01
02
03
04
05
06
07


r LAB t LAB


I


DATE


I
TIME


I I
I


SAMPLE NO. SAMPLE ID FILE ID ANALYZED ANALYZED! I


CVER1 CCAL 82608003C02 03100802.D 03/10108 09:28
IBLK1 INS. BLANK 3/10108 03100808.D 03/10108 , 15:52
1316063 0208030-4A 5.0ML 03100809.D 03/10108 16:58
1316075 0208030-16A 5.0ML 03100810.D 03/10108 17:33
1316059 0208030-205.0ML 03100811.D 03/10108 18:09
1316058 0208030-5 100UL 03100812.D 03/10108 18:44
1316061 0208030-6 10UL 03100813.D 03/10108 19:19


page 1 of 1 FORM VVOA 3/90


Page 255 of 560







BFB


(Chemstation Integrator)


C:\GALWIN98\DATA\0208030B\03100802.D
10 Mar 08 09:28
CCAL 82608003C02


csm


1. 00


Vial: 1
Operator:
Inst
Multiplr:


Data File
Acq On
Sample
Misc
MS Integration Params: LSCINT.E
Method C:\HPCHEM\1\METHODS\82608003.M
Title : 8260


iAbundance ~-----------


i I
20000001


~


I 1\
I i I


1500000 ~ i i


1\I i


I
I
:


500000 \i,,! 1
1
\ ,i' A \ ', 1\ I , J I \ '


I 0 ~jr-I~,~~~'==c,--'I=""'r=,~j-' , .. +~~j\),_\~~ J--'I~''-----.==;==r,-=r
j-'~ -) \~ I


iTime--> 13.00 13.50 14:00 14.50 15:00 15.50 16:00 16:50 '


,
i


10000 ~7
44 I 57 62


, , " ioJ-. "" I , I I,
Iz--> 30 40 50 60


20000 50


75


174


! I
I '
! I


I


Spectrum Information: Average of 14.886 to 14.974 min.-
I Target I ReI. to I Lower
I Mass I Mass I Limit%


Upper
Limit%


ReI.
Abn%


Raw
Abn


Result
Pass/Fail


50 95 15 40 19.1 16348 PASS
75 95 30 60 40.4 34631 PASS
95 95 100 100 100.0 85661 PASS
96 95 5 9 7.7 6568 PASS


173 174 0.00 2 0.6 282 PASS
174 95 50 120 58.0 49654 PASS
175 174 5 9 8.4 4153 PASS
176 174 95 101 96.7 48026 PASS
177 176 5 9 7.4 3564 PASS


03100802.0 82608003.M Wed Mar 19 13:58:12 2008
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BFB


(Chemstation Integrator)


C:\GALWIN98\OATA\0208030B\03100802.0
10 Mar 08 09:28
CCAL 82608003C02


csm


1. 00


Vial: 1
Operator:
Inst
Multiplr:


Data File
Acq On
Sample
Misc
MS Integration Params: LSCINT.E
Method C:\HPCHEM\1\METHOOS\82608003.M
Title : 8260


174


_____J


75


\


50,


2000000


iAbundance,
;, I


Ii
Ii
/'
I:I :,


1500000 ~ ! :
I ! '
i/\ I I:


10000001\1 \ ! I\
I \1 I i


5<,,0001 \i \ I
, J v \ )'


I OL-I,-----r~~---'=r=r=~


r'ime--> 13:00 1-~:50' 14:00
bundance


I
: i
! 80000


I 70000


I


I 60000


50000


40000


1
30000 i
20000


Spectrum Information: Average of 14.886 to 14.974 min.


I Target I Rel. to I Lower
I Mass I Mass I Limit%


Upper
Limit%


Rel.
Abn%


Raw
Abn


Result
Pass/Fail


50 I 95 15 40 19.1 16348 PASS
75 I 95 30 60 40.4 34631 PASS
95 I 95 100 100 100.0 85661 PASS
96 I 95 5 9 7.7 6568 PASS


173 I 174 0.00 2 0.6 282 PASS
174


..


I 95 50 120 58.0 49654 PASS
175 I 174 5 9 8.4 4153 PASS
176 I 174 95 101 96.7 48026 PASS
177 I 176 5 9 7.4 3564 PASS


03100802.0 82608003.M Wed Mar 19 13:58:12 2008
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7A
VOLATILE CONTINUING CALIBRATION CHECK


SDG No.:SAS No.:


~~ Laboratory Contract: Loureiro Engineeri


Case No.: Centredal


Lab Name:


Lab Code:


Instrument ID: F4500


Lab File ID: 03100802.0


Heated Purge: (YIN) N__


GC Column: RTX-502.2 ID: 0.53 (mm)


Calibration Date:


Init. Calib. Date(s):


Init. Calib. Times:


03/10108 Time:


03/06/08


19:20


09:28


03/06/08


23:14


-


0.100 \ -1.0 i0.818 0.826 i 20.0 _


OJ62 I 0.131 i 0.100 ! 19.4 20.0
0.443. 0.3471 0.100 : (2L5 20.0
3.0861 3.2771 0.100 ! ~ 20.0
2.579 ! 2.457 i I


4.7
1


20.0
-~ !


0.100 !


romoc crome ane ,


2:1lli=2:267 i
I - -, I


~~clohexane !
. I


-3.2 20.0, 0.100 I


~1,-Trichloroethane I
0.785 I 0.7971 0.100 i -1.5 I 20.0!


i Carbon tetrachloride i 0.572 0.606 0.100 -5.9 I 20.0
i 1,1-Dichloropropene ___ -l- 1.107 'I 1.148 0.100 -3.7 . 20.0
~Benzene . I 3.460 3.624 0.500 -4.7 20.0
- 1,2-Dichloroethane I 0.884 I 0.895 0.100 -1.2 20.0


Methylcyclohexane I 0.771 0.769 0.100 0.3 20.0
Trichloroethene I 0.339 0.341 0.200 -0.8 20.0
1,2-Dichloropropane 0.457 0.454 0.100 , 0.5 20.0


~ethyl-2-pentanone 0.076 0.065 0.100 14.7 20.0
Dibromomethane 0.224 0.219 0.100 2.2 20.0
Bromodichloromethane 0.393 0.392 0.200 0.1 20.0 ,
2-Hexanone 0.395 0.339 0.100 14.2 20.0
Toluene 0.931 0.947 0.100 -1.8 20.0
1 1,2-Trichloroethane 0.294 0.270 0.100 8.5 20.0
Tetrachloroethylene 0.215 0.233 0.200 -8.4 20.0
1 3-Dichloroorooane 0.642 0.610 0.100 5.0 20.0
Dibromochloromethane 0.266 0.256 0.100 3.7 20.0
1,2-Dibromoethane 0.329 0.303 0.100 7.9 20.0


i Chlorobenzene , 44.899 45.132 0.500 -0.5 20.0


;~Qichlorodifluoromethane-n ~ 0.481: 0.4771 0.100 , 0.9H"~
i. Chloromethane • 1.220 j_ _'_'1.'-'1_4 8+1 0.1-"--'00__:~-----'5::.:..---9+__--=2::.::0-'-'.0"__j


l ~~;~~~~{~d:ne--·-~-- . -.. i ~~~~ i ~~g; I g~ gg: ri:;-;-'7 ~gg ~
~~hloroethane i_Q~ 0.879 ._0.1.....0~0_!_1-_-~5 .. 7-1--~2::.::0:..:.:.0~
~HTrichlorofluoromethane ...-- 1.,- 0.752 I 0.7391 0.100 I 1.7 I 20.0 I


1,1-Dichloroethene .. I~:Q818~
,__Acetoll~________ i ~o
L_Methyl Acetate
I Carbon disulfide


.~Methyl Tert-butyl ether _.__ n ~
, Methylene Chloride i _.1.064 'I 1.046, 0.100 I ~f------=---=-
I Trans-1.2-dichloroethene '0.918, 0.978 I 0.100 I -6.5 I
[-1,1-Dichloroethane ._- 1.559 i 1.774~L--=1.}.:.::.8,-+1,_-=-
I 2-Butanone ..1_0.178 1 0.152-1--.U~.7---+- ::.:::..:.:0..,


I Propane,2,2-dichloro- . , 0.787 I 0.917 I 0.100 I -16.5
I cis-1,2-Dichloroethene 0.963 I 0.981 ~I_ 0.100 I -1.8 I


l Chloroform 1.2~ 1.273 _ 0.200 _ -4.6 I
I B hi th 0 311 I 0 354 0 100 ! 13 6 I


All other compounds must meet a minimum RRF of 0.010.
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7A
VOLATILE CONTINUING CALIBRATION CHECK


Lab Name: DAT Laboratory Contract Loureiro Engineeri


Lab Code: Case No.: Centredal SAS No.: SDG No.:
-------- ----------


Instrument ID: F4500 Calibration Date: 03/10108 Time:


Lab File ID: 03100802.D Init. Calib. Date(s): 03/06/08


09:28


03/06/08


23:1419:20


~I-I_4-,-,-.1.:.--cII;t---=-20=--=-..0'-J1,1
QJ.QQj -1 7 20 °i


--- -'---~----'I
MIN I MAX


RRF I % D % D !


Init. Calib. Times:


RRF RRF1


78.932 i 75.681 :
12 550! 12 760 •


(mm)


, , ,
I


m/p-Xylene 33.223 1 34.384, 0.100 -3.5 i 20.0
o-Xylene 30.004 i 29.800 : 0.300 0.7 20.0
Styrene __--.L§2.820 I 54.373: 0.300 -2.9 20.0
Bromoform 7.929 ! 6.852. 0.100 13.6 20.0-.__._~._.~


68.582 ..J?QPJ:QPylbenzene 70.005 0.100 -2.1 20.0-_._.. _._- ------ .
I


I Ethylbenzene
~ 2-Tetrachloroethane


r
!
.. l2rC?.!I!Qbenzene ._ ._nn 14.869 14.746; 0.100 I 0n8I 20.0 I


t122-Tetrachloroethane 25.043. 21.095 ' 0.300 I 15.8 20.0
n-Propylbenzene 87 291 ! 89 389 °100 I -2 4 . 20 °


I-~~f~~~~pane -~=-~_==_.. .1-'~~~:'--~'--'~":'~---Li_~~~:~~~~~~.---"O~~:~-"-~~~+--.----:~-"-~=:~-/I-~~::'::~:':'::~=--j
I 1,3,5-Trime!bYlbenzene -.1 56.233: 56.644· 0.100 -0.7 , 20.0I' ._.. _no. ..n ~~ n..__., n--""-"'=~.-------=--'---'---c--"'::':'':'=:,--+-----='''-'::---+---='::~


L 4-Chlorotoluene __-+'_.1-,-,.=2-=-19=-+-i_1,-,-=.2=-:7,-4,-'~-,--0:...:.1nO=--,--0-t---_--,4-,--.6'--t-- __20_'---10
1_ sec-ButyIbenzene .__ ---1.-.:7:..:-8 .6....5....7_+_1...:.7-,,-9.:.:.7..::::3-,,-0--,-,----,0"".-=-10....0----+-__---'-1...4c-t----.:2=.:0c-:-'O~
. 1,2,4-Trimethylbenzene n~_,-------=5-,--3.:..:.1,--,4-,--6~!---,=-55=.-,--3-,--19,---,--'----'0-'--.1:...:0'-'-0--+-__-4_._1-t--_2_O_.O_1


tert-ButyIbenzene i 53. 7..::::2:.=5-+i----=:.54..:.:....:.1--,-45=_+_'----,0:.:.,.1.:..:0=-:0'--+-__-0=-'.-=-8+---=2=.::0~.0:--",
1,3-Dichlorobenzene . 27.921 i 28.066 0.600 -0.5 20.0


COMPOUND


Heated Purge: (Y/N).n--1'!__


GC Column: RTX-502.2 ID: 0.53


~ p-Isopropyltoluene ..:6:.::2:.:,:.8 7..::::°-/:---"063 .:1-=-57-c-'---.:O=-'-'-,--10....0'--+-__-0=.:.-=-5+-_---':2:-::0-'--.0:--1
~....!l-Bu tyl benzene _-!-' 3.53:":6"---+-! 3 5:.::2'--'.1-'.1----,0"".--,-10"'-'0----+-_----=:.0:..c.4-/-----.:2=.:0c-:-.O=--,
n' 1,4-Dichlorobenzene._. n~_n_-,--1.-=-6-=-91-,---+-1-----:1:.:.,.7:...:3=-:9,-'n_-'--0:.=.5-=-0-'--0-t---_--=2-'--.8'--t--__20-'.-'---I0


1,2-Dichlorobenzene ._~__+-_1.:.:..--:52=.:6:c..+-1·.----:1-'--.4.:.:7..::::9---i._-=-0.'--'-4-'--00-'--+'....,.,.-~'-....~.3..-1=.~_2-=-0=-,'~0


1,2-Dibromo-3-ch loro~,-,-ne~----+- 0'.:'.2~3~5:..,:__-=-0.'--'.1~87:.....c....' ____"0.....0=-=5-,,-0+-l~....2-G;;;;.;::-.:..:4.'q'--'~_" ...:2::.:0=-,-.0"---1
1,2,4-Trich 10robenzene _~---+'_0.....-=-8....98=--t-i----'0:.:.,.9::..1=-=3=--':---'--0:=:.2:.=0....0+-_---=1:'-:.7=-+-_=2-=-,0.~O
Hexachlorobutadiene i 0.379 0.350: 0.100 7.7 20.0
Naphthalene I 2.858 2.450 0.100 14.3 20.0
1,2,3-Trichlorobenzene I 0.862 0.848 0.100 1.6 20.0
DibromofJuoromethane(surr) i 0.099 0.102 -3.2
Toluene-d8(surr) i 1.038 1.046 -0.7
BFB(surr) i 12.772 12.423 2.7


All other compounds must meet a minimum RRF of 0.010.
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8A
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY


Lab Name: DAT Laboratory Contract: Loureiro Engineeri
- ---------_._._--. -_._--~--~._-------


Lab Code: Case No.: Centredal SAS No.: SDG No.:


Lab File ID (Standard):


Instrument ID: F4500


03100802.D Date Analyzed: 03/10/08


Time Analyzed: 09:28


N(mm)GC Column: RTX-502.2 Heated Purge (Y/N):


I~-- IS1 I i IS2 IS3 I I


r-I -+:__A_R_EA__#+I__R_T_#+I_A_R_E_A__#..;.i__R_T_#-+I_A_R_E_A_#-f-Ii...-_R_T__# ,


l__~~_HOUR STD I 11031752 6.67' 25453589 ! u_~ 485349 II 12.88 i
I UPPER LIMIT i 22063504: 6.17 i 50907178 7.62 I 970698 12.38 I
!-L6vVER-LIMIT-i-- 5515876-'---;-'--·--"7:17T 12726795 '~I 13.38


I I I
I SAMPLE NO. I " I I


01 IBLK1 ! 10819819 ! 6.61 ! 23636284 , 8.06 ! 449952 12.82 I
02--1316063 I 10816372~' -l-!-2-4-2-4-3-07-1--~1-----I---4~3-7-21-1--+--1-2-.8-1---1
-- +-1~~~~- 6.60 I 8.05


OO~ ~:~::-.-_. I 9945887 I 6.51 : 24450776 ~_7_._9_5_t-----_:---::-~=~~=-~=-=;=-----+-----:-~~=-:--=-~3=-9-------l
---1 10316404 Ii 6.64 I 23399837 i 8.08


05 1316058 -~ I 9002742 1--·-6-.5-4-+i-2-1-1-0-53-6-8-+-j-=7.-9-9----1--3-=-=7=7=-=-2-=-58=---+--1=-=2=-.8=-=2=------1


06l_~~~061_ ; 11654946_,- 6_.5_7__J__2_80__1_3_7_8_1_'L..f__8_.0_2_..L__4_8_0_92_9_...J--_12_._83_....J1


IS1
182


183


184


Benzene, pentafluoro- (in
1,2-Difluorobenzene (ins)
Chlorobenzene-d5 (ins)
1,4-Dichlorobenzene-d4 (


AREA UPPER LIMIT = +100% of internal standard area
AREA LOWER LIMIT = - 50% of internal standard area
RT UPPER LIMIT = +0.50 minutes of internal standard RT
RT LOWER LIMIT = -0.50 minutes of internal standard RT


# Column to be used to flag values outside QC limit with an asterisk.
* Values outside of contract required QC limits
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8A
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY


Lab File 10 (Standard):


Instrument 10: F4500


03100802.0


Lab Name:


Lab Code:


[)~~~~boratory Contract: Loureiro Engineeri


Case No.: Centredal. SAS No.: SDG No.:
.._-_._--


Date Analyzed: 03/10/08
--


Time Analyzed: 09:28
-------


GC Column: RI~502.2_ 10: 0.53 (mm) Heated Purge (Y/N): Y
r-~-----·_---~----·-----·--·------·-- -


! IS4
I


AREA # i RT # ; AREA # RT # AREA # I RT #


8580125 I 16.99 i --+ I
17160250 1---1--c6-.4--9----t


i
-------l-- -r-----I'--I------j


4290063 : 17.49 iI ;


12 HOUR STO i
-----'----------


UPPER LIMIT i


I
I


LOWER LIMIT i


EPA SAMPLE Ii


NO. I I
01 IBLK1 I 8238192 16.93 i L I
02 1316063 ! 7933404 -~~= 16.93=-=----=----+--1 I
03 1316075 '7907989 16.93' 1 I


f-------- --i----------:-. ------ - -;-- -- +-------t--- j-------


04 1316059 + 7818185_1_16.9::"_ I L--t' I
05 1316058 : 6549662 : 16.96 ' L__ I J
06816061 ; 8556394 ! 16.96 1 I -- I ---1:-


1


-----


IS1
IS2
IS3
IS4


Benzene, pentafluoro- (in
1,2-0ifluorobenzene (ins)
Chlorobenzene-d5 (ins)
1,4-0ichlorobenzene-d4 (


AREA UPPER LIMIT =+100% of internal standard area
AREA LOWER LIMIT = - 50% of internal standard area
RT UPPER LIMIT =+0.50 minutes of internal standard RT
RT LOWER LIMIT =-0.50 minutes of internal standard RT


# Column to be used to flag values outside QC limit with an asterisk.
* Values outside of contract required QC limits
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5A
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK


BROMOFLUOROBENZENE (BFB)


---------------------


~
---f----- Cc., Pt '-


S~


% RELATIVE


ABUNDANCE


BFB Injection Date'


BFB Injection Ti


Heated Purge: (YI


SAS No.:


)


ION ABUNDANCE CRITERIA


DAT Laboratory Contract: Lo_ur_ei_ro_E_n_


Case No.: Centredal


Lab Name:


Lab Code:


Lab File ID: 03100814.0


Instrument ID: F4500


GC Column: RTX-502.2 ID: 0.53 (mm)


4.7 8.1)1 I


4.0 7.2)2


19.8


58.1 I


55.4 95.2)1 I


2-Value is % mass 176


39.7 I


__=---~~~:_7_~--1-0-~:-~---____11
0.1 0.2)1 !


1-Value is % mass 174


8.0 - 40.0% of mass 95


30.0 - 66.0% of mass 95
------------+----------,


Base peak, 100% relative abundance


5.0 - 9.0% of mass 95


Less than 2.0% of mass 174


50.0 - 120.0% of mass 95


4.0 - 9.0% of mass 174
-----_ .._-


93.0 -101.0% of mass 174


5.0 - 9.0% of mass 176


THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:


01
02
03
04
05
06
07
08
09


r---
I


LAB LAB I DATE TIME
I SAMPLE NO. SAMPLE 10 FILE ID I ANALYZED ANALYZEDI i
1_ IBLK2 INS. BLANK 03100815.0 I 03/10108 20:31
i 1316074 0208030-7 10UL 03100816.D 03110108 21:01 I


0208030-18 1OU L 03100817.D I 03110108 21:331316060
I


I 057 0208030-2 10UL 03100818.0 03110108 22:08
I 1316058 0208030-5 10UL 03100820.D 03/10108 23:06I ._-.--- ---
I 057MS 0208030-2 MS 1.0UL 03100821.D 03110108 23:44
I 1316057MSD 0208030-2 MSD 1.0UL 03100822.D 03111108 00:20
II 057MSD 0208030-2 MSD 1.0UL 03100823.0 03111108 00:55
I BSPK1 0208030-LS 03100824.D 03/11108 01:30
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7A
VOLATILE CONTINUING CALIBRATION CHECK


Lab Name: ~)\T Laboratory Contract: Loureiro Engineeri


Lab File ID: 03100814.D Init. Calib. Date(s):


Heated Purge: (Y/N) __N__ Init. Calib. Times:


GC Column: RTX-502.2 ID: 0.53 (mm)


Lab Code:


Instrument ID: F4500


Case No.: Centredal SAS No.:


Calibration Date:


SDG No.:


03/10/08 Time:


03/06/08


19:20


19:52


03/06/08


23:14


---------_.:~=--~-~-=~~-----------_._--.--------~-----~ ~


'MIN I I' MAX tc'
i COMPOUND : RRF j RRF1 : RRF I % D % D ~ .,.,


Pi"'=D":"ic"":""h";"lo=ro=d"""'if"""lu=o=ro=m=e=t=ha=n=e~==-'=---""rl=O=.4=8=1=\"=0=.=5=39='='=0=.1=0=0~=-=1=2=.1+=2=0=.09 po~\~ I


L Chloromethane _:_~-=-_~__ i.. _..11lQ.L 1.931 '__0=-,.---:--10=-0:+...-:.......-5~8~.2?'"FD----'2='0:-:-. 0::--1 f ... (\d
,__ Vinyl chloride ' 1.170! 1..=25.=...1-=-+-:-",0.:...1,--,,0.-=--0t- -6.9 20.0
~ Bromomethane -----~~=_-T--6-:357-~346: 0.1 00 3.2 20.0
I Chloroethane .----.L _0.831: 0.998! 0.100 -20.0 i 20.~ 11-


~-frichlorofluoromethane ~: 0.752 I 0.871! 0.100 -15.9 20.0
~, 1-Dichloroethene I 0.818 I 0.857; 0.100 -4.7 20.0
" Acetone ' 0.162' 0.142, 0.100 12..3.. 20.0
LMethyl Acetate _j 0.443 0.326! 0.100 (2G.,4 IJ 20.0 ~ l' 11/1
! Carbon disulfide 3.086 3.423· 0.100 :10.9 20.0
~Methyl Tert-butyl ether ----+--f 2'"-'".5....79-1-~2::..:...4..:..:7'-'4'-'j'--=0.,-,-1=00'4-__4..:.:.,-,-1-1---=2:..::0..:..:.0'---1
: Methylene Chloride ' 1.064 1.060 0.100 0.3 20.0
I Irar:!?-1,2-dichloroethene---- , 0.918 I, 0.994! 0.100 I -8.3 20.0
~_ 1,1-Dichloroethane -~-_-n-_I=1.559T 1.881. 0.200 i (""->0&) 20.0 C\oO~
i 2-Butanone : 0.178! 0.131: 0.100 ("" 6.4: 20.0 a,-;1/"'-Si-- -..-----;-------,---------.:...:...::.---'---------":":"':""OC-::....f~.,.;;;;-.....::~-==__r"
\ Propane,2,2-dichloro- __ ; 0.787 i 0.963' 0.100 c:;; ~2A J 20.0, C'.lI ~~\""
I cis-1,2-Dichloroethene : 0.963 I 0.986 i 0.100 -2.3 20.0


Methylcyclohexane 0.771 0.790! 0.100 -2.4 20.0
Trichloroethene 0.339 0.347! 0.200 -2.5 20.0
1,2-Dichloroorooane 0.457 0.491 I 0.100 -7.5 20.0
4-Methyl-2-pentanone 0.076 0.066! 0.100 13.8 20.0
Dibromomethane 0.224 0.229! 0.100 -2.1 20.0


2-Hexanone 0.395 0.357! 0.100 9.8 20.0
I Bromodichloromethane 0.393 0.399 I 0.200 -1.5 20.0


Toluene 0.931 0.986 I 0.100 -5.9 20.0
1,1 2-Trichloroethane 0.294 0.289 0.100 1.8 20.0
Tetrachloroethylene 0.215 0.231 0.200 -7.7 20.0
1,3-Dichloroorooane 0.642 0.648 0.100 -1.1 20.0
Dibromochloromethane 0.266 0.270 0.100 -1.5 20.0
1 2-Dibromoethane 0.329 0.305 0.100 7.5 20.0
Chlorobenzene 44.899 47.387 0.500 -5.5 20.0


All other compounds must meet a minimum RRF of 0.010.
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7A
VOLATILE CONTINUING CALIBRATION CHECK


Lab Name: OAT Laboratory Contract: Loureiro Engineeri


Lab Code: Case No.: Centredal SAS No.: SOG No.:


Instrument 10: F4500
-----


Lab File 10: 03100814.0


Heated Purge: (YIN) -----'--'N_


GC Column: RTX-502.2 10: 0.53 (mm)


Calibration Date: 03/10108 Time:


Init. Calib. Date(s): 03/06/08


Init. Calib. Times: 19:20


19:52


03/06/08


23:14


i MAX I
i I


%0
i %0 I


I


-3.3 i 20.0
-6.9 , 20.0
-6.9 i 20.0f


,
-~--- !


RRF !


-~.


78.932
12.550
33.223


1__ EthY!h.e=..:.n=ze-=..:n.:...:e=---- . 81.524 I 0.100:
f--- 1,1,1,2-Tetrachloroethane 13.420 I 0.100 i
L. m/r2.::.~)'-=le-,----,n-=---e -'---------==-=--==-=-+-3=--:5=..:..5=--:3::..::0'----j1_-=..:0.---'-1-=--OO=---+-_----=-=--+_-=-=..:...~
1-_ o-Xylene 30004 i 31 799 i 0300, -6 0 ' 20 0 '
L_St)'rene.______ 52.820 i 57.133 I 0.300 i -8.2 i 20.0
L_J3romoform .7-929: 7.279 i 0.100 8.2 i 20.0
~ .Iso!2!QJ?.Ylbenzene______ 68.582 I 73.247 i 0.100: -6.8 I 20.0-
L~Eomobenzene __u_ _ 14.§.~ 15.934 I 0.100 - -7.2 i 20.0
I 1,1,2,2-Tetrachloroethane 25.043: 22.113! 0.300: 11.7 : 20.0
l__n-Propylbenzene-~=_=~ 87.291 I 96.339: 0.100 -10.4! 20.0
'I 1,2,3-Trichloropropane ~,413 i 0.383 ~ 0.100' 7.4 : 20.0
~ 2-Chlorotoluene n 1.203! 1.392 I 0.100; -15.7 i 20.0
I 1,3,5-Trimethvlbenzene_ _ 56.2~L 60.6971 9_..1 00.-'-- -7.9L ~Q"Q..


! 4-Chlorotoluene n 1.219 i 1.427 1 0.100 i -17.1! 20.0
L.sec-Butylbenzene 78.657! 60.278 i 0.100 i CZL1-~ 20.0 ' J., 1" t1.11
~1,2,4-TrimethYlbenzene ------ 53.146! 60.088' 0.100, -13.1: 20.0
I tert-Butylbenzene 53.725 I 57.693 I 0.100' -7.4 , 20.0
I 1,3-0ichlorobenzene 27.921 i 30.080 I 0.600! -7.7 i 20.0
L.1=l-lsopropyltoluene___ 62.870 i 69.733 0.100; -10.9 i 20.0
I n-Butylbenzene 3.536 3.610 0.100; -2.1 i 20.0
i 1,4-0ichlorobenzene 1.691 i 1.702 I 0.500' -0.6 i 20.0
I 1,2-0ichlorobenzene 1.526 I 1.518 0.400 i Q..5 i 20.0


1 2-0ibromo-3-chloropropane , 0.235 0.173 0.050 i <:..2.6...4.D 20.0 4.. ~v"\
1,24-Trichlorobenzene ; 0.898' 0.898 0.200 f 0.0 i 20.0
Hexachlorobutadiene i 0.379 0.360 0.100 i ~ 20.0
Naphthalene 2.858 1.974 0.100 I (~n Q. ) 20.0" -S loJj
1,2,3-Trichlorobenzene I 0.862 I - 0.834 0.100 I 3.2 20.0
Oibromofluoromethane(surr) 0.099 0.103 I -4.2 '
Toluene-d8(surr) 1.038 1.106 : -6.5
BFB(surr) i 12.772 13.491 i -5.6


All other compounds must meet a minimum RRF of 0.010.
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8A
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY


SDG No.:SAS No.:


[)~T Laboratory______ _ Contract: Loureiro Engineeri


Case No.: Centredal


Lab Name:


Lab Code:


Lab File ID (Standard):Q31Q28~4.2 __ Date Analyzed: ~3/1Q!9~ _


Instrument ID: ~450_0_____ Time Analyzed: ~:52 _


GC Column: ~I?~=~~ ID: 0.53 (mm) Heated Purge (YIN): N
r---- ----.. --- ---- --- --------1-----------·- ~,


I IS1 : IS2 I IS3 I


I I AREA # RT # i AREA # I RT # I AREA # RT # I
l12 HOUR STD i 9711738 6.53! 22455173 I 8.00 [ 4,-3_8_13::::-6_-t---_1_2=:-.-=-8-,-1_I
L~~E~__LIMITl 19423476_-=_n~-6~9~~=144910346T-_---7.501 876272 12.31
i LOWER LIMIT i 4855869 7.03 11227587 I 8.50' 219068 13.31


SAMPLE NO. I, ,


011 IBLK2 I 10419193 . 6.56 I 23865104 i 8.03 i 438284 12.83 i
02r_13_1_60_74_-==--1_9~_7_75_9~ __-~~__?~52__t 224561861----7--.9-9----t----4-06-,-5-3-9-t----:-1-,-2.-=-8-:-1-1


031 1316060 ! 9552006 6.58 i 21674890 -t-----:-8---=-.0-=-5-----4r--=398389 12.82 I
04[--057 --------- I 9999138 -------6:53-:-23689956 ~-- 7.97 403938 12.81


05r 1316058 ! 8972729 6.54--1-20292203 '-8.-=-0-=-0----,11---3=-=7=-=8-=-6-0.::c5=--+---1,-::2-:.8=-=2~
061 057~ ,8853943 ---6~6-~ 20793999 ~-8--.0-2--t---1-38-0--:-8-90--j--1--:-2-:.8:-=5-j


1---_ __ _ __ " _----"


071 1316057MSO ,12664562 6.56 29268074 I 8.01 536785 I 12.85 i


OS!-OS7MSO-----·12990294--- 6.64 ! 28523896 I ·-8.-1-0-r---5-1--:-3-7-14-1,'__~122·.8866 _~I.
09r-BSPK1-----f10205584~~=~_--6.:.~1--••- 221801~_8_.0_8_~_4_3_34_6_2_~. '


IS1 Benzene, pentafluoro- (in
IS2 1,2-Difluorobenzene (ins)
IS3 = Chlorobenzene-d5 (ins)
IS4 1,4-Dichlorobenzene-d4 (


AREA UPPER LIMIT =+100% of internal standard area
AREA LOWER LIMIT =-50% of internal standard area
RT UPPER LIMIT =+0.50 minutes of internal standard RT
RT LOWER LIMIT =-0.50 minutes of internal standard RT


# Column to be used to flag values outside QC limit with an asterisk.
* Values outside of contract required QC limits
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8A
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY


Lab Name: OAT Laboratory Contract: Loureiro Engineeri


Lab Code: Case No.: Centredal SAS No.: SDG No.:


GC Column: RTX-502.2 10: 0.53
. - -----_._-----


Lab File 10 (Standard):


Instrument 10: F4500


03100814.0


(mm)


Date Analyzed: 03/10108


Time Analyzed: 19:52
----


Heated Purge (YIN): Y


1_ 12 HOUR~I 8170782 +-_1_6_.9_4--+1 --+- +-- ---j 1


r UPPER LIMIT t-!-16-3-4-15-6-4- 16.44 I I


r-LOWER L1IV1IT I 4085391 17.44 I


r-+-- -- -------1·- -~----- .----.-'-------_._-------- ~--'-- ---···----T
, IS4 iii '


i I AREA #, RT # i AREA #: RT # I AREA # RT # i


I EPA SAMPLE I i,1


I NO.


011 IBLK2 I 7830366 , 16.96 I I I I


02[---1316074 I 7609149--.--f6.9S--t-------i----- J---t---l
03~- 131-6060"---i 7022694" -- c--16-.-9S---t-----------i---~--r--------t-- --1
0t57--~ 7768551----:-16.94 -I j--------j-------1 --=J
05 1316058-.. --r 6956368 -._r16_96 - ._-.t= i I 1--_~
06 _~_?M~_ i 7262980 __J__~_6.98 I L! r -----l
07'f 1316057MSD: 9563447 16.99. i II' I
08 057MSO I 9256667 i 16.97 -r ! I I


09 -SSPK1--- 7718620 -~---16.98 ~ I j
L __l -L..


IS1


IS2


IS3


IS4


Benzene, pentafluoro- (in


1,2-0ifluorobenzene (ins)


Chlorobenzene-d5 (ins)


1,4-Dichlorobenzene-d4 (


AREA UPPER LIMIT = +100% of internal standard area


AREA LOWER LIMIT =-50% of internal standard area
RT UPPER LIMIT = +0.50 minutes of internal standard RT


RT LOWER LIMIT = -0.50 minutes of internal standard RT


# Column to be used to flag values outside QC limit with an asterisk.
* Values outside of contract required QC limits
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5A
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK


BROMOFLUOROBENZENE (BFB)


Heated Purge: (Y/N)


Lab Name: OAT Laboratory Contract: Loureiro En
--


Lab Code: Case No.: Centredal SAS No.:
c..(.~l~---------


Lab File 10: 03110801.0 BFB Injection Date:
./


Instrument 10: F4500 BFB Injection Time:
~~~


GC Column: RTX-502.2 10: 0.53 (mm)


% RELATIVE I


ABUNDANCE I


1
2-Value is % mass 176


ION ABUNDANCE CRITERIA


1-Value is % mass 174


! -~


i
50.0 - 120.0% of mass 95 ! 59.6


-----_ ... __. ,


I
4.0 - 9.0% of mass 174 i 5.0 ( 8.5 )1


93.0 -101.0% of mass 174 57.8 ( 96.8 )1
--


5.0 - 9.0% of mass 176 4.5 ( 7.8)2


m/e
I


I
I


50 8.0 - 40.0% of mass 95 ~ 19.5
i


75 I 30.0 - 66.0% of mass 95 I 40.0
I


._.


I
95 i Base peak, 100% relative abundance 100.0


96 5.0 - 9.0% of mass 95 7.1
! I


173 i Less than 2 0% of mass 174 I 02 ( 03)1


174


175


176


177


THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSo, BLANKS, AND STANDARDS:


01
02
03
04
05
06
07


I


I DATE TIMELAB LAB !


SAMPLE NO. SAMPLE 10 FILE 10 i ANALYZED ANALYZED
I


MBLK2 INS. BLANK 3/11/08 03110802.0 , 03/11/08 10:04
1316059 0208030-20 100UL 03110803.0 I 03/11/08 11:04,
057 0208030-2 1.0UL 03110804.0 I 03/11/08 11:53
1316057MS 0208030-2 1.0UL MS 03110805.0 I 03/11/08 12:35
057MSD 0208030-2 1.0UL MSo 03110806.0 i 03/11/08 13:29
BSPK 0208030-LS 03110807.0 I 03/11/08 14:05
057MS 0208030-2 1.0UL MS 03110808.0 I 03/11/08 16:04
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BFB


(Chemstation Integrator)


C:\GALWIN98\oATA\0208030B\03110801.o
11 Mar 08 07:45
CCAL 82608003C04


csm


1. 00


Vial: 1
Operator:
Inst
Mu1tiplr:


Data File
Acq On
Sample
Misc
MS Integration Params: LSCINT.E
Method C:\HPCHEM\1\METHOoS\82608003.M
Title : 8260


1500000 !
!
J
I


i Ii
100000011 \


IV!!
i !


500000) ,ii
V


i
Io i r


jTime--> 13.00 14.00
Average of 14.929 to 15.039 min.: 03110801.0


95


50000 ~


75


i
400001


,


30000 ~
i


200001
1 50
! I


10000i 'j';'IIII I ~18, 44 I


~/Z-> 0~o' 5~


174


I


I


II


. 6
11
1


11
68 111]1 01', ~9.,1i1 1~5 112 120 131 143 16£ [I 207,


60 70 s1Q' t+9b 160" 110 '120" 130' '14~~~180', 190 ' '200210~ i


Spectrum Information: Average of 14.929 to 15.039 min.- - -
I Target I ReI. to Lower Upper I ReI. Raw Result
I Mass I Mass Limit% Limit% I Abn% Abn Pass/Fail
------------------- --------------------------------------------------


50 95 15 40 19.8 14208 PASS
75 95 30 60 40.8 29329 PASS
95 95 100 100 100.0 71921 PASS
96 95 5 9 7.5 5423 PASS


173 174 0.00 2 0.3 124 PASS
174 95 50 120 59.0 42467 PASS
175 174 5 9 8.7 3675 PASS
176 174 95 101 96.4 40941 PASS
177 176 5 9 7.9 3231 PASS


03110801.0 82608003.M Wed Mar 19 16:03:57 2008
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7A
VOLATILE CONTINUING CALIBRATION CHECK


Lab Name: DAT Laboratory Contract: Loureiro Engineeri


Case No.: Centredal SAS No.:


N


ID: 0.53


Lab Code:


Instrument ID: F4500
-----


Lab File ID: 03110801.D


Heated Purge: (YIN)


GC Column: RTX-502.2 (mm)


Calibration Date:


Init. Calib. Date(s):


Init. Calib. Times:


SDG No.:


03/11/08 Time:


03/06/08


19:20


07:45


03/06/08


23:14


%D
MIN


iRRF RRF1 RRF


-----.------,--------.-----,----~


MAX '


%Di COMPOUND


_____ --.{_.=.:O.'":.7=52=-.i............0.....7'":.74--+1-=.0.:..:.1.::.0.::..0+!__-3=-,..=.0+1_-=2.=.:0.~OI
I 0818· 0821 ~ 0100! -041 200 I


, i , ;


r
Dichlorodifluoromethane 0.100 I 3.,2. ! 20.0 :I 0.481 : 0.466


! Chloromethane I 1.220 ' 1.517 0.100(....... -24.3U 20.0 I
I


LVinyl chloride I 1.170 1.279 0.100 -9.3 i 20.0 I


i Bromomethane
1


0.357. 0.100 -14.8 I 20.0 i, 0.410
l Chloroethane I 0.831 0.902. 0.100 ! -8.51 20.0 I._- I


L Trrchlorofluoromethane
L1,1-Dichloroethene
I Acetone


I


0.162 : 0.100 ii I 0.143 12.0 ' 20.0
I Methvl Acetate


i
0.100 i(" 28.4 ~ 20.0i 0.443 • 0.317


Carbon disulfide 3.086 ; 3.123 0.100 -1.2 20.0
Methvl Tert-butvl ether 2.691 i 2.305 0.100 14.3 20.0


i Methylene Chloride 1.064 0.995 0.100 I 6.5 20.0
I Trans-1,2-dichloroethene i 0.918 I 0.940 0.100 I -2.4 20.0
I 1,1-Dichloroethane


- -_.- ----------r---
1.559 . 1.714 0.200 I -9.9 20.0 '!


I 2-Butanone i 0.178 . 0.137 0.100 i r23Jl D 20.0I I


I Propane, 2,2-dichloro-
!


0.787. 0.928 0.100 i -17.9 20.0
I


I cis-1,2-Dichloroethene 0.963 0.957 0.100 0.6 20.0I
i Chloroform I 1.218 1.267 0.200 -4.1 20.0 II


i Bromochloromethane I
I 0.311 • 0.356 0.100 -14.5 20.0


l Cvclohexane i 2.197 1 2.209 0.100 -0.5 20.0
1,1,1,-Trichloroethane 0.785 i 0.803 0.100 -2.3 20.0
Carbon tetrachloride I 0.572 : 0.592 0.100 -3.4 20.0
1,1-Dichloropropene 1.107 1.113 0.100 -0.5 20.0
Benzene 3.460 : 3.412 0.500 1.4 20.0
1,2-Dichloroethane , 0.884 : 0.874 0.100 1.2 20.0
Methvlcvclohexane


I
0.771 i 0.757 0.100 1.9 20.0


Trich loroethene 0.339 ! 0.343 0.200 -1.3 20.0
1 2-Dichloroorooane 0.457 j 0.466 0.100 -2.0 20.0
4-Methvl-2-pentanone


;


0.076 ! 0.062 0.100 19.3 20.0
Dibromomethane 0.224 ' 0.221 0.100 i 1.2 20.0
Bromodichloromethane 0.393 0.399 0.200 -1.6 20.0
2-Hexanone 0.395 0.338 0.100 14.4 20.0
Toluene 0.931 0.951 0.100 -2.2 20.0
1,1,2-Trichloroethane 0.294 0.286 0.100 3.0 20.0
Tetrach loroethvlene 0.215 0.236 0.200 -9.7 20.0
1,3-Dichlorooropane 0.642 0.635 0.100 1.0 20.0
Dibromochloromethane 0.266 0.260 0.100 2.1 20.0
1,2-Dibromoethane 0.329 0.310 0.100 6.0 20.0
Chlorobenzene 44.899 46.138 0.500 -2.8 20.0


All other compounds must meet a minimum RRF of 0.010.
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7A
VOLATILE CONTII\JUING CALIBRATION CHECK


Lab Name:D!-T Laboratory Contract: Loureiro Engineeri


23:14


07:45


03/06/08


SDG No.:


03/11/08 Time:


03/06/08


19:20


Case No.: Centredal SAS No.:


Calibration Date:


Init. Calib. Date(s):


Lab Code:


Instrument ID: F4500
~~~~


Lab File ID: 03110801.D


Heated Purge: (YIN) N__ Init. Calib. Times:


GC Column: RTX-502.2 ID: 0.53 (mm)


f1WNT--l MAX
. --------,--------- ~~-,-'--~--


,I


----
I


COMPOUND ,
RRF RRF1


I
RRF I %D %D, ! i! I I


Ethylbenzene i 78.932 78.786 i 0.100 0.2 20.0I


1,1,1,2-Tetrachloroethane
!


12.550 i 13.078 I 0.100 -4.2 20.0i
m/p-Xylene 33.223 : 34.722 ! 0.100 -4.5 20.0
o-Xylene 30.004 30.831 0.300 -2.8 20.0
Styrene 52.820 57.062 0.300 -8.0 20.0
Bromoform 7.929 I 7.226 0.100 8.9 20.0
Isopropylbenzene i 68.582 ! 71.331 0.100 -4.0 20.0


---
I I 0.100 IBromobenzene ___(.. 14.869: 16.015 -7.7 20.0


I 1,1 ,2,2-Tetrachloroethane I 25.043 i 22.878 I 0.300 8.6 20.0
[ n-ProQYlbenzene ____ i 87.291 I 93.281 0.100 -6.9 20.0
1 1,2,3-Trich,oropropane I 0.413 0.369 0.100 10.8 20.0I


I


2-Chlorotoluene I 1.203 1.367 0.100 -13.6 20.0
, 1,3,5-Trimethvlbenzene I 56.233 ! 59.599 0.100 -6.0 20.0 II


4-Chlorotoluene i 1.219 1.383 0.100 -13..5. 20.0I


sec-Butylbenzene 78.657 I 59.190 0.100 r?~ D 20.0
1,2,4-Trimethvlbenzene I 53.146 58.628 0.100 ' -10.3 20.0I


I tert-Butylbenzene ! 53.725 ' 56.874 0.100 -5.9 20.0I-t3-Dichlorobenzene i 27:921 30.213 0.600 ! -8.2 20.0
-Isopropyltoluene i 62.870 66.458 0.100 -5.7 20.0


n-Butvlbenzene I 3.536 3.490 0.100 1.3 20.0
1,4-Dichlorobenzene 1.691 1.688 0.500 0.1 20.0
1,2-Dichlorobenzene 1.526 1.513 0.400 ..o..a. 20.0
1,2-Dibromo-3-chloropropane I 0.235 0.172 0.050 r 26.z,.. 20.0I


1,2,4-Trichlorobenzene 0.898 0.903 0.200 I -0.6 20.0
Hexachlorobutadiene 0.379 0.348 0.100 ~ 20.0
Naphthalene 2.858 2.110 0.100 ( 2fi2..D 20.0
1,2,3-Trichlorobenzene 0.862 0.817 0.100 5.1 20.0
Dibromofluoromethane(surr) 0.099 0.094 5.4
Toluene-d8(surr) 1.038 1.053 -1.4
BFB(surr) 12.772 13.271 -3.9


All other compounds must meet a minimum RRF of 0.010.
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8A
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY


Lab Name: OAT Laboratory Contract: Loureiro Engineeri
-------


Lab Code: Case No.: Centredal SAS No.: SDG No.:


N


Lab File 10 (Standard): 0311 0801.0


Instrument 10: F4500
----


GC Column: RTX-502.2 10: 0.53 (mm)


Date Analyzed: 03/11108


Time Analyzed: 07:45
-----


Heated Purge (YIN):


IS1 ··-~l-._~ IS2 IS3 I
: AREA #! RT # I AREA # I RT # I AREA # RT #


! LOWER LIMIT! ::>227600 7.15 I 11543208 8.62 i 224401 13.43


.12 HOUR STD: 10455199 : 6.65 I 23086416 8.12 i 448801 12.93
···u PPER LIMIT : 20910398 T-6.-15--+-1-4-6-17-2-8-32--'----7-.-62-+--j-8-9-c7::-::-6...,--02:---f-----:-12"-.--'-43-=---1


j


i
; SAMPLE NO. ,


I I
I I


4U0000O.UO\ LLL::I4404IULUlffO 0.0::1


j I I i


! 1316057MS ; 10242870 ! 6.52 22821855 7.99 455003 i 12.81
i


.


!057MSD ! 9921698 6.59 21517753 8.05 401100 12.84
._. j


iBSPK 10268924 , 6.60 22504800 8.07 422741 12.85
n~"""Ilt'"


t'! .............. ~ __ r-
~ ~~ ....................... ~ .. ~ ~~ ~~ ~~ A~ ~


01' MBLK2 '9959372 i 6.51 I 22004701 7.98: 428002 I 12.77


02: 1316059 11837359 ---r- 6.53 23397117 7.99 431463 12.81
03' 057 --~1-07-6-9-519 +-!--6-5-7----1-2-23-8-1-24-5---8-0--3-+---4-04-4-1-1-+---1-2-8-2-


04


05


06


07 UOI'V'';)


IS1
IS2
IS3
IS4


Benzene, pentafluoro- (in
1,2-Difluorobenzene (ins)
Chlorobenzene-d5 (ins)
1,4-Dichlorobenzene-d4 (


AREA UPPER LIMIT = +100% of internal standard area
AREA LOWER LIMIT = - 50% ofinternal standard area
RT UPPER LIMIT = +0.50 minutes of internal standard RT
RT LOWER LIMIT =-0.50 minutes of internal standard RT


# Column to be used to flag values outside QC limit with an asterisk.
* Values outside of contract required QC limits
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8A
VOLATILE INTERNAL STANDARD AREA At\ID RT SUMMARY


Lab Name: DAT Laboratory Contract: Loureiro Engineeri


03110801.D


Lab Code:


Lab File ID (Standard):


Instrument ID: F4500


Case No.: Centredal SAS No.: SDG No.:
---


Date Analyzed: 03/11/08


Time AnCllyzed: 07:45
------


GC Column: RTX-502.2 ID: 0.53 (mm) Heated Purge (YIN): Y
.---- ~~...... ~----~--~ -T----


IS4 j I
AREA # RT #1 AREA # RT # AREA # RT #


17.038107773


, ,


I EPA SAMPLE
,


I
I


I
I NO. II


i MBLK2 7631112 16.90


I-
I


I 1316059 8210606 16.94 iI 057-~-
e--


7449657 16.94 I


ii I


1131605iMS
-~------


8146170 16.95 I I -.JI


r057t111SD
--


!
-i--


7930255 16.96 I !


f BSPK
I


+-- I7367204 16.97 ,, i, I


i 12 HOUR STD 8386163 17.05! I


UPPER LIMIT 16772326 16.55 f----------+~-----+I--------i----~
f--:------------ ----+------------+------------1
I LOWER LIMIT 4193082 17.55


01


02


03


04


05


~~I
VII 057MS


I


IS1
IS2
IS3
IS4


Benzene, pentafluoro- (in
1,2-Difluorobenzene (ins)
Chlorobenzene-d5 (ins)
1,4-Dichlorobenzene-d4 (


AREA UPPER LIMIT = +100% of internal standard area
AREA LOWER LIMIT = - 50% of internal standard area
RT UPPER LIMIT = +0.50 minutes of internal standard RT
RT LOWER LIMIT = -0.50 minutes of internal standard RT


# Column to be used to flag values outside QC limit with an asterisk.
* Values outside of contract required QC limits
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name:


Lab Code:


057MSD


SAS No.: SOG No.:---


(uL)


5000.0


0208030~2 1.0uL M


03110806.0


02/28/08--_",,,_-0-


03/11/08


Soil Aliquot Volume:


Lab Sample ID:


Lab File ID:


Date Received:


Date Analyzed:


Dilution Factor:(mm)


(uL)


(g/ml) ML
---


WATER


5.0


LOW


Matrix: (soil/water)


Sample wUvol:


Level: (Iow/med)


% Moisture: not dec.


GC Column: RTX-502 ID: 0.53


Soil Extract Volume:


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) _U_G--=/L=----_ Q


140000 D .. __


3/90


~... ."


130000 D._.........
!


._-
130000 D........
2~9000 D J


130000 D
,..-


130000 D .,-
r 120000 1 D...._......


I


I
-""" ..


~:gggtij
75-71-8 Di<;blorodifluoromethane


]4-87-3 Chloromethane---.--_.I


75-01-4 Vinvl chloride 160000 ; P.___.. ._- ,-" ... -_'
74-83-9 _~romomethane


--""
140000 0 I


75~00~3 : Chloroethane 160000_... 0
-~'" ....'~_ .....---, ...


75-69-4 ....". Trichlorofluoromet~.2-IJ.~.., 140000..,-..- D


I 75-35-4 -_....- 1,1-Dichloroethene _., ",., 130000 .P_-
Acetone 98000 i D..fJ7-64-1


: ~,..~
I 79-20-9 I Methyl Acetate 94000 - D
i ..._,.-,..........-- ...


I75-15-0 Carbon disulfide 120000 D--_.,-- ."....,-
_J.~_34-04-4 MethylJert-butyl ether 110000 D


",...
75-09-2 Methylene Chlof.I9.~:.-.... +-_----=-.:13=-=0=00.o D
=-1S=-,6~-6=0~-5~__-1l Tr~ns-1.2-dichloroethene 130000 D_ I


75~34-3 l 1,1-Dichloroethane 1400~~
-78-~93~3 I 2-Butanone 960~%--t-%-l


594-20-7 I Propane.2.2-dic"t)·I'oro- __._,,__ i 160000 ~:_._~
, 540-.~~:.9_ cis-1,2-picQloroethene I .. 114S00000000 DD j


67-66-3 Chloroform 1."._


_ ?_4:'E..7O---"--S -+-Bromochloromethane 150000 ~ID'·
. 110-82-7 I. 6 yclohexane 110000." .... '-D


!_,I1-55-6 1.1.1,-Trichloroethane 140000.. D
:~~.·,?~.:5 C_arbon tetrachloride 140000 D


563-58-6 ... t.1-Dichloropropene 130000 . r:~ D I


1_ 71 -43-2 Benzene OOO~.. '. DD
. 75-34-3 rt,2-Dichloroethane ~.I


! 108-67-2 Methylcvclohexane D
127-18-4 Trichloroethene D
78-87-5 1.2-Dichloropropane.._...-". D
108-10-1 _ 4·Methyl-2-pentanone I 110000 D
74-95-3 i Dibromomethane - ,--- 1143°000°0°0. -- f.- °D 1


!__._75_-_27_-4 . I Br~·moQi~!lloromethane
: 591-78-6 2-Hexanone 110000 D


I
.. 108-88-3 -'T.=oc:..=lu:..=e.:...:,ne=--__.,--__
1-,?J.-55-6 1.,1,?::Trichloroethane
I 127-18-4 I Tetrachloroeth lene
l 142-28-9 ......1.3-Dichloropropane
i 124-48-1 Dibromochloromethane
m6--93~4 1,2-Dibromoethane
L.1Q~~9:7 --''''1 Chlorobe.:..;:nz=e=..:..n=e L....
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1A SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET


I I057MSD
Lab Name: [)~T Laboratory Contract: Loureiro En


Lab Code: Case No.: Centredal SAS No.: SOG No.:
- ------- _._._~-


Matrix: (soil/water) WATER Lab Sample 10: 0208030-2 1.0uL M
--"~'-"'-


Sample wtlvol: 5.0 (g/ml) ML Lab File 10: 03110806.0
--_.~-~-


Level: (Iow/med) LOW Date Received: 02/28/08
k_~_


% Moisture: not dec. Date Analyzed: 03/11/08
----,----


GC Column: RTX-502 10: 0.53 (mm) Dilution Factor: 5000.0_._. _.- --
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)


....w,..... ._, .. -


CONCENTRATION UNITS:


CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q--
[100-41-4 Ethvlbenzene -'--'''r"'' 130000 i o '1.. ,,- ...... .-..


i630-20-6.. 1,1,1 ,2-I~trachloroethane 140000 D
I ---


-~
106-42-3 m/p-Xylene- ..... 280000


. .!~~-47-6 !... 9.:Xylene 1500001 -" .,-


100-42-5


I
Styrene


,,"n
140000


I 75-25-2 Bromoform 130000
98-82-8 . ",.. 1.. Isopropylbenzene'" ...... I 15000Q. D


, 108-86-1 Bromobenzene I 14000Q., I 0! I I


79-34-5 "~r .L1.2,2-Tetrachloroethane ._:~.~- 130000 D i
..


103-65-1 n-PrQPylbenzene 140000 .....- Df-- ..._ .._ .. -.


I "","


96-18-4 1,2,3-Trif!:l/f)rOpropane 130000 _.0-.._". .-
95-49·8 . 2-ChlorotqJ,.uene 150000 Q---


! 108-67-8 .. 1,3.5-Trimethylbenz~!l~ '1"'- ,1:40000 : D
I···· ,._".


106-43·4 4-ChlorgJ9luene 150000 ."." 0-
135-98-8 sec-Butvlbenzel')~..._. ........ 100000 Q..-... . ~ ..
95-63-6 1,2,1:Trimethylbenzene 150000 0- - .. -"


98-06-6 tert-But~~D_~ene 140000 . _.' D..---
I


....,..-
541-73-1 1,3-Dichlorobe,,!~~.ne 150000 D.. ..... " . .. -.-
49-87-6 j .. p-Isopropyltoluene HOOOO 0


~... -~ .......


105-51-8 .r n-Butylbenzene 120000 D..... ..._.......
106-46·7 1.1-Dichlorobenzene 130900 D_ ......-.~.._,-" , .,


J 95-50-1 1,2-Dichlo~Q.~enzene ..1...,._ 130000 D; .,., , O-!96-12-8 1,2-Dibglmo-3-chloropropane
; 100000... ...."., i ,


120-82-1 1,2,4-Trichlorobenzene I 130000
,


D i---'" " ..... .. ,
87-68-3 H~xachlorobutadiene I 130000 i D I


1---=-'-"_'.
.. ,,~ 120000 J91-20-3 Naphthalene 0 :.......


I87-61-6 1.2,3-Tr!~t!.lorobenzene
---


D... 120000 _


FORMIVOA 000005 3/90
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: DAT Laboratory Contract: Loureiro En
---


057MS


GC Column: ~TX-502 ID: 0.53 (mm)


Soil Extract Volume: (uL)


Case No.: Centredal


(uL)


Lab Code:


Matrix: (soil/water)


Sample wt/vol:


Level: (Iow/med)


% Moisture: not dec.


WATER


1.0


LOW


(g/ml) ~_L _


SAS No.: SDG No.:
--


Lab Sample ID: 0208030-2 1.0uL M


Lab File ID: 03110808.D


Date Received: 02/28/08
----


Date Analyzed: 03/11/08


Dilution Factor: 1.0
--~


Soil Aliquot Volume:


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L----
Q


I 75-71-8 ! Dichlorodifluoromethane I 160
74-87-3


i
Chloromethane 190


75-01-4 Vinyl chloride I 170
i 74-83-9 Bromomethane 160


75-00-3 I Chloroethane 160
I 75-69-4 Trichlorofluoromethane , 140,


75-35-4 1,1-Dichloroethene i 140
67-64-1 Acetone r 110 II


79-20-9 Methyl Acetate
i


110 I I
I I


r
75-15-0 Carbon disulfide 130


I 1634-04-4 Methvl Tert-butyl ether
~


110
75-09-2 Methylene Chloride I 170
156-60-5 Trans-1,2-dichloroethene 130
75-34-3 1 'I-Dichloroethane 140
78-93-3 2-Butanone 110
594-20-7 I Propane, 2,2-dichloro- 160
540-59-0 cis-1,2-Dichloroethene 150
67-66-3 Chloroform 130


---j- --


74-97-5 Bromochloromethane I 150I


110-82-7 Cyclohexane I 120
71-55-6 1 1,1,-Trichloroethane 130
56-23-5 Carbon tetrachloride 130
563-58-6 1 1-Dichloroorooene 140
71-43-2 Benzene 130
75-34-3 1,2-Dichloroethane 140
108-87-2 Methvlcvclohexane 120
127-18-4 Trichloroethene 150
78-87-5 1 2-Dichloroorooane 140
108-10-1 4-Methyl-2-pentanone 110
74-95-3 Dibromomethane 140
75-27-4 Bromodichloromethane 130
591-78-6 2-Hexanone 110
108-88-3 Toluene 130
71-55-6 1 1,2-Trichloroethane 130
127-18-4 Tetrachloroethylene 250
142-28-9 1 3-Dichloropropane 120
124-48-1 Dibromochloromethane 120
106-93-4 1 2-Dibromoethane 120
108-90-7 Chlorobenzene 140
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: OAT Laboratory Contract: Loureiro En
057MS


Lab Code: Case No.: Centredal SAS No.: SOG No.:


GC Column: ~TX-502 10: 0.53 (mm)


Soil Extract Volume: (uL) (uL)


Matrix: (soil/water)


Sample wtlvol:


Level: (Iow/med)


% Moisture: not dec.


WATER


1~_ (g/ml) ML


LOW


Lab Sample 10: 0208030-2 1.0uL M


Lab File 10: 03110808.0


Date Received: 02/28/08


Date Analyzed: 03/11/08


Dilution Factor: 1.0
------


Soil Aliquot Volume:


Q


COI\lCENTRATION UNITS:


(ug/L or ug/Kg) LJ~/_L _COMPOUNDCAS NO.


li,--:1-=-0-=-0--:4-:1--4c-------,I-E--:-t-:h-YI:c-b-e-nz-e-n-e------------~-------13-0--.----


~630-20-6 - -t-,-=1=-C,1'-'--','--"1,.:....:2:..:..-T=e-=tr·:..:..a=-ch-l-or-o-etha:.:..-n--...e L 1.:....:3:....::0_+-__~
i 106-42-3 II m/p-Xylene --+1 2_60__-t-__---I1


i 95-47-6 _----II---'"'o...:.-X.:.J.y...:.:le::..:..:ne +1 1.:....:4:..=:0_+-__...,
~-TOO-42-5 - I Styrene ----L 1__3_O_t--_--I
f-._75_-_25_-_2_. -t- Bromoform I 1.:...=2::...:.0 -1
i_ 98-82-8 i Isopropylbenzene . +1 140 I
I 108-86-1 i Bromobenzene I 150r79-34-5 i 1 1 22-Tetrachloroethane 1 ·-1.:....::3-=0----1,. , , , . __ ._~,


103-65-1
,


n-Propylbenzene , 140, i
! 96-18-4


- !
i 1,2,3-Trichloropremane 130 I


i-'--, 95-49-8 ! 2-Chlorotoluene ; 140 'Ii
ii 108-67-8 1,3,5-Trimethvlbenzene 140 I,


106-43-4 4-Chlorotoluene ! 150


I
135-98-8 I sec-Butylbenzene I 100


I
95-63-6 f 1,2,4-Trimethylbenzene i 140
98-06-6 tert-Butvlbenzene I 150I


I 541-73-1 1,3-Dichlorobenzene I 150 II


49-87-6 I o-Isooroovltoluene , 140
105-51-8 n-Butvlbenzene 130
106-46-7 1,4-Dichlorobenzene 140
95-50-1 1,2-Dichlorobenzene 130
96-12-8 1,2-Dibromo-3-chloropropane 100
120-82-1 1,2,4-Trichlorobenzene 140
87-68-3 Hexachlorobutadiene 140
91-20-3 Naohthalene 120
87-61-6 1 2,3-Trichlorobenzene 130
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: !2AT Laboratory Contract: Loureiro En
057MSD


Lab Code: Case No.: Centredal SAS No.: SDG No.:


GC Column: RTX-502 10: 0.53 (mm)


Soil Extract Volume: (uL) (uL)


Matrix: (soil/water)


Sample wtlvol:


Level: (Iow/med)


% Moisture: not dec.


WATER


1.0


LOW


(g/ml) 1'v1!:.~_


Lab Sample 10: 0208030-2 1.0uL I\t1


Lab File 10: 03110806.0


Date Received: 02/28/08


Date Analyzed: 03/11/08


Dilution Factor: 1.0
-----


Soil Aliquot Volume:


CAS NO.


CONCENTRATION UNITS:


COMPOUND (ug/L or ug/Kg) UG/L
-----


Q


160; Dichlorodifl omethaner 7571 8L - - i uor ,
I i


74-87-3 i Chloromethane 190
i 75-01-4 I Vinyl chloride i 160
f- I


i
74-83-9 i Bromomethane j 140I
75-00-3 I


Chloroethane ! 160I I
75-69-4 i Trichlorofluoromethane


I
140c


Ii 75-35-4 1,1-Dichloroethene -+ 130 Ii 67-64-1 I Acetone 98
,


i I ;


I 79-20-9 ! Methy! Acetate I 94I


I
i 75-15-0 Carbon disulfide 120


,
,


l-
I


i 1634-04-4 Methvl Tert-butvl ether i 110I


, 75-09-2 I Methylene Chloride I 130I


~ 1156-60-5 I
Trans-1,2-dichloroethene 130, !


75-34-3 I 1,1-Dichloroethane I 140 i
I 78-93-3 ! 2-Butanone i 96 I


I
i 594-20-7 i Propane, 2,2-dichloro- 160i
I 540-59-0 I cis-1,2-Dichloroethene I 150, I


I 67-66-3 i Chloroform 140 I
i


I i Bromoch loromethane
I


15074-97-5 ~
110-82-7 Cvclohexane 110
71-55-6 1,1,1,-Trichloroethane 140
56-23-5 Carbon tetrachloride 140
563-58-6 1,1-Dichloroorooene 130
71-43-2 Benzene 130
75-34-3 1 2-Dichloroethane 130
108-87-2 Methvlcvclohexane 120
127-18-4 Trichloroethene 140
78-87-5 1,2-Dichloroorooane 140
108-10-1 4-Methvl-2-oentanone 110
74-95-3 Dibromomethane 140
75-27-4 Bromodichloromethane 130
591-78-6 2-Hexanone 110
108-88-3 Toluene 130
71-55-6 1 1 2-Trichloroethane 130
127-18-4 Tetrach loroethvlene 290
142-28-9 1 3-Dichloroorooane 130
124-48-1 Dibromochloromethane 130
106-93-4 1 2-Dibromoethane 120
108-90-7 Chlorobenzene 140
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: DAT ~aboratory Contract: Loureiro En
057MSD


Lab Code: Case No.: Centredal SAS No.: SDG No.:


Matrix: (soil/water) WATER Lab Sample 10: 0208030-2 1.0uL M


Sample wUvol: 1.0 (g/ml) ML Lab File 10: 03110806.0
. -----------


Level: (Iow/med) LOW Date Received: 02/28/08
----


% Moisture: not dec. Date Analyzed: 03/11/08


GC Column: RTX-502 10: 0.53 (mm) Dilution Factor: 1.0
------ -----


Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)
----------_..


CAS NO. COMPOUND


COI\JCEI\JTRATION UNITS:


(ug/L or ug/Kg) U_G_I_L _ Q


t 100-41-4 Eth Ibenzene 130 i= !;I


r--630=2eJ-:'6----- 1,1,1 ,2-Tetrachloroethane------f-. 140~------,


~
' 106-42-3 I m/p-Xylene -----------~'-- 280 I I


95-47-6 I o-Xylene 150 I .-J
100-42-5 ~ne 140 I I
75-25-2 ~oform ..:....13=-.:0'-- "I


I 98-82-8 ~f2ylbenzene 150
i 108-86-1 I Bromobenzene 140 I I
I 79-34-5 ! 1 1 22-Tetrachloroethane 130i ' , , , -


103-65-1 I n-Proovlbenzene 140 !,


96-18-4 1,2,3-Trich loropropane
,


130 iI !


95-49-8
I


2-Chlorotoluene
,


150 II ,
I


I108-67-8 1,3,5-Trimethylbenzene ! 140
I


;


106-43-4 4-Chlorotoluene i 150
135-98-8 sec-Butvlbenzene


,
100 !i


I
I


95-63-6 1 24-Trimethvlbenzene ! 150i


98-06-6 tert-Butvlbenzene I 140
541-73-1 1,3-Dichlorobenzene I 150
49-87-6 p-Isopropvltoluene i 140
105-51-8 n-Butvlbenzene : 120
106-46-7 1A-Dichlorobenzene 130
95-50-1 1 2-Dichlorobenzene 130
96-12-8 1,2-Dibromo-3-chloroprooane 100
120-82-1 1,2A-Trichlorobenzene 130
87-68-3 Hexachlorobutadiene


I
130


91-20-3 Naphthalene 120
87-61-6 1 2,3-Trichlorobenzene ! 120
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: OAT Labora!C?~
"-------


Contract: Loureiro En
057MS


GC Column: RTX-502 10: 0.53 (mm)


Soil Extract Volume: (uL)


Case No.: Centredal


WATER


(uL)


Lab Code:


Matrix: (soil/water)


Sample wt!vol:


Level: (Iow/med)


% Moisture: not dec.


5.0


LOW,---


(g/ml) ML. _


SAS No.: SOG No.:
--"'.' _ ...",--


Lab Sampl~.IO: 0208030-2 ms 1.0u


Lab File 10: 03100821.0


Date Received: 02/28/08


Date Analyzed: 03/10/08
-----,


Dilution Factor: 5000.0----
Soil Aliquot Volume:


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L _ Q


o i


--=---
40000 ED
30000 0
30000 D ..--
2000() D__
50000 D


, -


._.
."'~


i


I.
2.;i00OO .~
180000 0 ..


i 140000 .. 0
170000 p-
14000Q 0..- .,",


j 140090 0I .. -!
89000 D
91000 D:.-


130000 0
-,,~


._- 1100°9 0 ..-
-140000 .. 0
140000 ..~


I-


150000 D_
94000 0 __


i--, 170000 0
170000 , 0
150000 i 0
160.000 R_
140000 D_
150000 D..,,~,
150000 0... -.
16000q 0-, .. -
150000 0


-", , ,..-


.. 150QOO p-
120000 D


___1= 180000r 75:I1-8 DichlorOdifll:Joromethane-R4-87-3._ "9hloromethane
7,5-01-4 Vinyl chI9=ri=de=------ _


I 74-83-9~romomethane
I 75-00-3 Chloroethane
f75-69-4 __ --~ .. Jrichforofluoromethane
I 75-35-4 . 1,1-Dichloroethene


67-64:.1 Acetone.... . ._
79-20·~ Methyl Ac::::e=ta,,=te~ . _
75-15-0 L.J:;arbon disulfide
1634-04:4 I.. Methyl Tert-~""ut,-,--yl'----Oe=thc:..:::eo:....r ----1


-.1.5-09-2 Methy;.o:le:.:..:n=.e-"C:..:..:h::::lo::.:ri=.de= . ---1


~:?q-5 i Trans~1 ,2-dichloroethene
75-34-3 I 1,1-Dichloroethane


I 78-93-3 '.. r2-Butanone··=-=.. -'--=--'-"'---------'


l..§.94-20-7 ._ I Prop-ane,2,2-dichloro-
i 540-59::0 ~1 ,2·Dichloroethene--__---L-1
: 67-66-3. _~.ChloroforrT!. ',_Ii 74-97-5._ Bromochlor.Qmethane


I-J 10-82-7 .. .Qyclohexane +2I
L. .7..1-55-6 1., 1,1 ,0Trichl~roethane
I 56-23-5 Carbon tetrachloride . . -
~63-58-6 .-~:OichloroprOQene'
I 71-43-2 ·-----t"&nzene
~- 75-34-3 ! 1,2-Dichloroettlane _I


; 108:-87-2 u. i Methylcyclohexa'1=..e --+
: 127-18-4 _I' Trichloroethene 160000 0 I


78-87-5 _' 1,2-Dich!oropropane .. --+ --=-15:=..:0:..=:0=-709_+--_0=.---1-'
L.19..~-1 0-1 . 4-Methyl-2-pentanone 90000 DOD' j-
I 74-95-3 ~romomethane 140000
I 75:27-4. ~r:9mOdichlo:.:..:r:.=om:..:..=...et-,-h-an-e---=--=--=---~--_+-_ 140000
~§11-78-6 I ~-Hexanone 99000 BD ..-j
I 108-88-3 I Toluene 140000 0,
~5-~__ 1,1 ,2~Tf..ichloroethane -~II 6130000"j 0 i
l_J27-18-4 . i Tetrachloroethylene ., _
! 14~:28-9.~11..3-0ichlorop'r9jlane 1
• 124~48-1 . . Dib~9mochlor0l'D.~thane 1
'.._106-93-4 .. 1,2-Dibro"lo;:..:e=thc:..::a::.:..:nc::.e ---f------ 1
L1Q~-90-7 .. I Chlorobenzene t
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


GC Column: RTX~502 ID: ~~ (mm)


Soil Extract Volume: (uL)


Lab Name: gAT Laboratory


Lab Code: Case No.: Centredal


Contract: Loureiro En


(uL)


051MS


SAS No.: SDG No.: _ ..--


Lab Sample 10: 0208030-2 ms 1.0u


Lab File 10: 03100821.0


Date Received: 02/28/08


Date Analyzed: 03/10/08


Dilution Factor: 5000.0


Soil Aliquot Volume:


(g/ml) ML---


WATER


5.0


LOW


Matrix: (soillwater)


Sample wUvol:


Level: (Iow/med)


% Moisture: not dec.


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) _U_G_/L _ a


140000 I 0._
290000 0.-
150000 D
140000 D
1~00OO D


n'OO-41-4' =tm1'''EthIbenzene .• ...==1='" 140000 .. ·1
~ ..!330-20-6 . . 1,1,1 ,2-T~trachloro~thane
I 106-42-3 rT.!(p-Xylene _,__


195-47.6 ~Xylene
100-42-5 .---+-Styrene . ------i-- =


. 75-25-2. .-+:-=8::..:..r.:::omc:..:o:::.~=-=o-,-,-rm,-,- .--t__
I. 98-82-8 ...__ 1 Isoprop~!.:::.:be=n-,,=z~en'--'.:e~, , 150000 ~D
I 108-86-1 ==.l~romobenzene ----t-


79-~4-5 _=:::=I...I,J ,2,2-Tetr~chloroethane ''':E
103-§5-1 . I n-Propylbenzene.. ~.
96-18:-4 ,.=:J 1,2,3-Trichloropropane
95-49-8 : 2-Chlorotoluene
108-67:~ . =l1,3,?-TrimethYL:::':be-n-z-en-e- .-r 140000 -+---=O=- '


:.. , 106-43-4, ,4-Chlorotoluene '==+=:=150000' ~O.I
~ 35-98-8 ==ES.ec-B
I 95--63-6. .1.,2.4-
I 98-Q.6-6 . ,t~rt-B
I 541-73-1 I 1,3-0 .-+-
'I'" ~~~~~~~~'--~1 ~~~~t~~~~~~~=n=e-- ----I :=q g
,~,106-46-7 : 1,4-0i.chlorobenzene '=+='" 140000 , 0
L-~5-50-1 1,2-Dic~=lo..:...:ro=-=b=-=e.:...::nz:::.:eo..:-n=-=e ._ 140000 ". l--~- ..
~ 96-12-8 . 1,2-0igromo-3-chloropropa.lJe 93000 _++_


120-82-1 1,2,4-Trichlorobe,!"'zene , I 130000 I D
87-68-3 __.. ! Hex~chlorobutaqiene 140000 f- 0 I


, 91-20-3 _u-J.. Naphthalene 94000 BO . l
L,,87-61-6.. J 1,2.3-Trichlorobenzene 130000 I D-1
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Case No.: Centredal


1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


I
1316057MSD


Lab Name: OAT Laboratory Contract: Loureiro En .------ --_._-
SAS No.:. SDG No.:Lab Code:


GC Column: RTX-~02 10: 9.53 (mm)


Soil Extract Volume: (uL) (uL)


0208030-2 msd 1.0


03100822.0


02/28/08


03/11108


5000.0


Soil Aliquot Volume:


Lab Sample 10:


Lab File 10:


Date Received:


Date Analyzed: -----
Dilution Factor:


WATER


5.0 (g/ml) MC--'-L__


LOW


Matrix: (soil/water)


Sample wtlvol:


Level: (Iow/med)


% Moisture: not dec.


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L---- a


, -
-34-3 1,1-Di.chloroethane
-93-3 2-Butanof1e
4-20-7 - Propane, 2,2-dichloro- ..
0-59..Q cis-1,2-Dichloroethene


,....----
-66-3 Chloroform .
-97-5 BromochlQrometh~ne


0:.82-7 "-, Gyclohexane ..


~75-71-8 i Dichlorodifl~oromethane 190000 ff'DO ...~1
! 74-67-3 I .Chlorometl1ane 240000 lr75-01-4 .~nyl chlorid~e'-'=--------------'-----=1":'-80=";0~0:":::0- D .


~83-9 Bromom.ethane 170000 D
75-00-3 Chloroethane 170000 D
75-69-4 "__, Trichlor9.f1uorometh,ane 130000 D


~-35-4 t 1-Dichloroethene 140000 D
1~-64-1. __ Acetone I ,62000 D
p9-20-9 . . Meth I.Acetate - I 73000 D


7,5-15-0 ., ' Carbon disulfide 130000 ,-=.D_
16~4-04-4.. ~ethyl Tert-butyl ether, 970qO 0
75-09-2 Methylene 9hloride .' 120000 D
156605 I Trans-1 2 dichloroethene 130000 0


~77B5 - - 140000 , 0
62000 D


F 130000 0
ane 110000 0
ne 530000 ED- ,


110000 , Dne
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RTX-502 ID: 0.53


OAT Laboratory


Case No.: Centredal


1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


(uL)Soil A1iqupt Volume:


SAMPLE NO.


[ 1316057MSD
Contract: Loureiro En _


SAS No.: SDG No.:----
Lab Sample ID: 0208030-2 msd 1.0


Lab File ID: 03100822.0


Date Received: 02/28/08


Date Analyzed: 03/11/08----
Dilution Factor: 5000.0


(glml) ML ,,_


WATER


5.0-,--
LOW


(mm)


__,__ (uL)


Lab Name:


Lab Code:


Matrix: (soilJwater)


Sample wtivoJ:


Level: (Iow/med)


% Moisture: not dec.


Soil Extract Volume:


GC Column:


CAS NO. COMPOUND


CONCENTRATION UNITS:


(~g/L or ug/Kg) UG/L Q


n~ 100000 I '01I


140000 0--1,,,-


ne 14000q D-- ,-
150000 D ---
150000 D


ne 1.40000 .. 0 ,,-


150000 i 0-
140000 D- ..


.., 140000 0_.
14°°9° D


". .. .. .,-


140000 D_.
130000 D... .. --D--'


p-~ppane 82000 ...-


1-'100-41-4 Eth Ibenzene ~., 140000 "D
t~30-20-6_ 1,1,1,2-letrachloro~th=a,,-,-ne-=---_~,. -_ 13000..=..0-----1I----=D


106-42-3 m/p-Xylene. 280000 D
[.. 95-47-6 _ _ i o-Xylene ----.---. ! ·-=14=._0::....:0;...::c0..::.0-----1'---....::0'----..,


L1Q0-42-5 ---l Styrene . i .__.:....:13::....:0..::.00.:;"0'---t-_D
'J5-25-2.~ Bromoform I 100000 0 I


9~-82-8 .__l-,soproPYJ~enzene _, .~. 150000 D
10~-86-1 _.-+Bromobenzene ,. 13009.=..°-----1_ D
79-34-5 ----+-1,1,2,2-Tetrachloroethane 11 OOO~O_+---:D==-------1


103-65-1 . ,n-Propylbenzene. . I' 150000 D
I 96':'18-4 ...-l.1.,2,3-TrichI9ropropa
95-49~ 2-Chlorotolu~D,:,=e,----_


L 108-67-8 1,3,_5-Trimethyl!>enze
I 106-43-4 4-Chlorotoluene
1 J 35-98·8 ." sec-Butvlbenzene


95-63-6 I 1,2,4-TrifT,lethylbenze
98-06-6.. I tert-.!3utylbenzene


,M1:-73-1 '=t~ 1,3-Dichlorobenzene
!" 49-87-6.__. _ p-Isopropyltoluene
LJ 05-51-8 '__,' n-Bu!Y-'benzene.._


~
06-46-7 . ..11 ,4,-,DiChloroben~ene


95-50-1 1,2-Dichlorobenzene
96-12-8 _~-ciibromo.3-chloro ~ ~


i' 1_?9-82-1 ~-J-:~:4-TrichlorObenzene _ ..~jJOOOO, Dfr-68-3.. ~chlomb~ladiene -+ 160000'-t-D
" 91-20-3 .. _ I Na~~thalene • . " , .... 110000t----so '.


87:61-6 _.__1. 1,2,3·rr:lchlorobenzene ..- 120000 I D J
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: oA.:r Laboratory Contract: Loureiro En
057MS


Case No.: Centredal SAS No.:


GC Column: RT>S~502 10: 0.53 (mm)


Soil Extract Volume: (uL)


Lab Code:


Matrix: (soil/water)


Sample wt/vol:


Level: (Iow/med)


% Moisture: not dec.


WATER


}~__ (g/ml)~_~ _


LOW


SoG No.:


Lab Sample 10: 0208030-2 ms 1.0u


Lab File 10: 03100821.0


Date Received: 02/28/08


Date Analyzed: 03/10/08


Dilution Factor: 1.0


Soil Aliquot Volume: (uL)


Q


180 i


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG_/L _COMPOUNDCAS NO.


~571- -8 I oichlorodifluoromethane I- ! ,
74-87-3 . ! Chloromethane ! 250 i,


1


I


I 75-01-4 Vinyl chloride 180 I/----
I Bromomethane ! 140 I~-83-9 ___.


75-00-3 i Chloroethane ! 170 !
+_T~r.:..::ic,,-,hc:..::lo:.:...:ro::.-'.f.:.:::lu:.:::o.:.:oro:o.:..m:..:.:e::.-':th:..:.:a~nc:..::e,---- ---, .---:.1...:..40~ I


1,1-oichloroethene 140 I
---+--'A-'-c'-e=to.:..::nc:...:e=.:...c::...=..:::..:==----·-----.~-_-_-_---+-1 8.=..:6::.....--+- _


~v~ethyf l\cetate 91 ~
---r- ----'--'--t-- I


Carbon disulfide __-1!_ 130 I'


Methyl Tert-butyl ether 110
Methylene Chloride 140


.__--+_T-'-Cr~a~n.:::.s---!1r.,2-d~i.:::.ch'_'_'l.:::.or~0::::e~th~e~n.:::.e t_____--'1-=4~0-+__--1I 156-60-5


I 75-69-4
I 75-35-4-
IL-~ _


I 67-64-1
: 79-20-9
L75-15-0 ---
L-1634=04~4


i 75-09-2


75-34-3 ! 1, 1-oichloroethane I 150" -----L
78-93-3 2-Butanone


I
94I


594-20-7 I Propane, 22-dichloro- i 170
540-59-0


I


cis-1,2-oichloroethene I 170II 67-66-3 I Chloroform 150 I-I i


I
!


74-97-5 i Bromochloromethane
I


160I
I


110-82-7
I


Cyclohexane i 140
I


I
71-55-6 1,1 ,1 ,-Trichloroethane 150
56-23-5 I Carbon tetrachloride 150
563-58-6 1,1-oichloropropene i 160 I


71-43-2 Benzene I 150
75-34-3 1,2-oichloroethane I 150
108-87-2 Methvlcvclohexane 120
127-18-4 Trichloroethene 160
78-87-5 1,2-oichloroprooane 150
108-10-1 4-Methvl-2-pentanone i 90
74-95-3 oibromomethane 140
75-27-4 Bromodichloromethane 140
591-78-6 2-Hexanone 99 B
108-88-3 Toluene 140
71-55-6 1,1,2-Trichloroethane 130
127-18-4 Tetrachloroethylene 640 E
142-28-9 1,3-oichloroprooane 130
124-48-1 Dibromochloromethane 130
106-93-4 1,2-Dibromoethane 120
108-90-7 Chlorobenzene 150
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Page 180 of 424


3/90







1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: I?f\T Laboratory Contract: Loureiro En
057MS


-Case No.: Centredal SAS No.:


WATER


1.0 (g/ml) M~ _


(uL)


SDG No.:


Lab Sample 10: 0208030-2 ms 1.0u


Lab File 10: 03100821.0


Date Received: 02/28/08


Date Analyzed: 03/10/08
------


Dilution Factor: 1.0
-----


Soil Aliquot Volume:


(mm)


(uL)


LOW


Lab Code:


Matrix: (soil/water)


Sample wUvol:


Level: (Iow/med)


% Moisture: not dec.


GC Column: RTX-S02 10: 0.S3


Soil Extract Volume:


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L
----


Q


1----'1c.::0-=.0_-4:...:1~-4_'_____+--=E~th=lb~e.!..':nz=.:e::::.n~e~--------+_---1-'-4:..::0'---,--__1


630-20-6 1,1,1,2-Tetrachloroethane 140
~_1_06_-_42_-~_. m/p-Xylene 290 i
l _9S~~7-li_ o-Xylene L 1-=S...=0_-,--__-11
l 100-42-5___ Styrene 140 i
i 7S-25-2 Bromoform 120 ---1


98-82-8 Isopropylbenzene 150 ~
i


f---'1-=.0-=.8--=8:..::6'--.-1.:--__--+--=B:..::ro:.:.:mc:.::o:.::bc::e.:..:.n:::::ze""n.:::e'-- --+- 1'-C5-=0_-+-__-"
79-34-5 1,1,2 2-Tetrach!oroethane 130
103-65-1 n-Pro Ibenzene 150
96184 123T'hl 120- - , - riC oropropane i


I 95-49-8 I 2-Chlorotoluene I 140
I


I I
108-67-8 i 1,3,5-Trimethvlbenzene I 140 I II


106-43-4 4-Ch lorotoluene : 150
135-98-8 sec-Butvlbenzene I 140 ,
95-63-6 1,2,4-Trimethvlbenzene ! 150


,


I
:


98-06-6 tert-Butylbenzene i 150
,


I ,


541-73-1 I 1,3-Dichlorobenzene ; 150
,


I


I 49-87-6 p-Isooropvltoluene I 140I


105-51-8 n-Butvlbenzene 130 j


106-46-7 1,4-Dichlorobenzene 140 I
95-50-1 1 2-Dichlorobenzene 140 I
96-12-8 1,2-Dibromo-3-chloroprooane 93 I
120-82-1 1,2,4-Trichlorobenzene 130 i
87-68-3 Hexachlorobutadiene 140 I


II 91-20-3 Naphthalene 94 i B
87-61-6 1,2,3-Trichlorobenzene 130 I
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Page 181 of 424


3/90







1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


Lab Name:


Lab Code:


D~T Laboratory _. .. _.


Case No.: Centredal


SAMPLE NO.


I
1316057MSD


Contract: Loureiro En


SAS No.: SDG No.:


RTX-502 ID: 0.53


(uL)


Lab Sample ID: 0208030-2 msd 1.0


Lab File ID: 03100822.0


Date Received: 02/28/08
-----


Date Analyzed: 03/11/08
--------


Dilution Factor: 1.0


Soil Aliquot Volume:


(g/ml) ML1.0
"---_.. _-_._-


LOW


WATER


(mm)


_.. . (uL)


Matrix: (soil/water)


Sample wt/vol:


Level: (Iow/med)


% Moisture: not dec.


Soil Extract Volume:


GC Column:


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) LLG_/_L _ Q


it_f~~_ ••~~=_...~!_~_f_';_'~~~~~:e:..c.,-,-mc.=.e-"-thc::.:a.:.c..ne=-_=-=-.-._-_-=-..~-.-==.=-~~-=-_-_-_... 1~~ ~~J
~. ;~~~~~~ -=-~------~~~~%~omethaQe _=-~~~=_.=-- '-·~~ 1.:..::3'-=-O----l~i 1
L. 75-35-4 :_ 1,1-Dichloroethen_~______________ 140_-~1':'
i 67-64-1 Acetone 62 _
~~.:-~0-9 Methyl Acetate. _. 7:..:3=--+-__-1


L75-15-0 Carbon disulfide 130 I
1_ 1634-04-4 ' Methyl Tert-butyl ether 97
I 75-09-2 ; Methylene Chloride 120
I 156-60-5 Trans-1,2-dichloroethene 130
~4_-_3_. -:--1.:.>,..:..1--=0:.::ic::.:.h:.:.:lo::.:.r.:::..oe::.:t::.:ha=.-n..:.:e=-- -'- ...:1-:c4.:::..0_t--_---I
~3-3 2-Butanone ._6::..:2=---+- 1·


1-~-=5c.=.94-'---=2c::.0--:.7_------c-..:..P..:.:ro=p=a::..:n=e,c-=2,2-dichloro- 160
1_5_40_-_5..c.9-'-0'- ----;-'-,c::.:.is=--..c.1,>=..2-Dichloroethene 160
1 67-66-3 ! Chloroform 130 I
,L.-=-:..-=-='-=- --+-=-=:..:::.:.::::.:.:.:..'---- ------=c=.=..-f------i


1---,-7_4--=9-.:..7_-5'--" +I-,B=-:rc.=.o.:.c..m=o..c.Ch"",l.=.or-=o::..:m..:.:e=th..:.:a"",n=e ---"- ---'-13::.:0=---+-__~
1 110-82-7 Cyclohexane i 1301
I 71-55-6 1,1,1 -Trichloroethane ! 140


56-23-5 Carbon tetrachloride ,140 i!---"-'--='--'-=-----+-=-=-=-'-'---':..:::...=:.:=.:...:c'-=-'-'-"'-=--------il--------'-'..e.---f----1
563-58-6 1 1-Dichloropropene 150
71-43-2 Benzene I 140
75-34-3 1,2-0ichloroethane i 120
108-87-2 Methy!cyclohexane ; 130


;


I
127-18-4 . +i_T.:..:r--'ic""'h::..:lo-'-ro=-e=-::th'-'-e=.:.n-=e ...,I---= 1.:..:5:..=0'---+-__-1,


78-87-5 I 1,2-0ichloropropane i 120
108-10-1 4-Methyl-2-pentanone I 75
74-95-3 Oibromomethane [110
75-27-4 i Bromodichloromethane : 120
591-78-6 2-Hexanone I 80 B
108-88-3 Toluene i 130
71-55-6 1 1 2-Trichloroethane 110
127-18-4 Tetrachloroethylene 530 E
142-28-9 1,3-0ichloropropane 110
124-48-1 Oibromochloromethane 110
106-93-4 1,2-Dibromoethane 100
108-90-7 Chlorobenzene 140


FORM I VOA 000019
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


SAS No.:


I
1316057MSD


Contract: Loureiro En
------~-- -----


SDG No.:Case No.: Centredal


D!'T LaboratoryLab Name:


Lab Code:


GC Column: RTX-502 10: 0.53 (mm)


Soil Extract Volume: (uL)


Lab Sample 10: 0208030-2 msd 1.0
-----_._-_._-----


Lab File 10: 03100822.0


Matrix: (soil/water)


Sample wt/vol:


Level: (Iow/med)


% Moisture: not dec.


WATER


1.0 (g/ml) ML


LOW Date Received: 02/28/08


Date Analyzed: 03/11/08
----


Dilution Factor: 1.0
---


Soil Aliquot Volume: (uL)


CAS NO. COMPOUND


CONCENTRATION UI\JITS:


(ug/L or ug/Kg) UG/L
---


Q


--.100-41-4 1 Ethylbenzene __-----'-14-,:-:0=-----+1__. ,
630-20-6 ~ 1,1,1 ,2-Tetrachloroethane 130~_ '.
106-42-3 I m/p-Xylene 280--+ :
95-47-6 , o-Xylene 140!


- -----+---------'-'-"----~ if--100-42-5 I Styrene 130 I
75-25-2 , Bromoform 100 !.


98-82-8 ~.!QP..Ylbenzene 150----.J
108-86-1 I Bromobenzene 130 i


179-34-5___ ! 1,1,2,2-Tetrachloroethane 110 !
I 103-65-1 i n-Propylbenzene 150


I
96-18-4 1,2,3-Trichloropropane 100 I
95-49-8 2-Chlorotoluene 140 I


108-67-8 1,3,5-Trimethvlbenzene 140 i
106-43-4 4-Chlorotoluene I 150 i,
135-98-8 I sec-Butylbenzene I 150
95-63-6


I
1,2,4-Trimethylbenzene i 140


98-06-6 tert-Butvlbenzene 150
541-73-1 ! 1,3-Dichlorobenzene 140 j


49-87-6 ' p-Isopropvltoluene 140 i
I


105-51-8 n-Butvlbenzene 140
106-46-7 1,4-Dichlorobenzene


,


140i
95-50-1 1,2-Dichlorobenzene


,
130I


96-12-8 1,2-Dibromo-3-chloropropane
I


82 =!
120-82-1 1,2,4-Trichlorobenzene ! 130
87-68-3 Hexachlorobutadiene 160


I
I I


91-20-3 Naphthalene 110 B
87-61-6 1,2 3-Trichlorobenzene I 120


FORM I VOA 000020
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: OAT L.aboratol)'. _


Lab Code: Case No.: Centredal


GC Column: RTX-502 10: 0.53


(uL)


BSPK1
Contract: Loureiro En


SAS No.: SDG No.:--- -----
Lab Sample 10: 020803Q._-L_S__


Lab File 10: 03100824.0


Date Received: 02128/08


Date Analyzed: 03/11/08


Dilution Factor: 1.0 ---
Soil Aliquot Volume:


(mm)


(uL)


WATER


5.0 (g/ml) ..M._L__


LOW


Matrix: (soil/water)


Sample wt/vol:


Level: (Iow/med)


% Moisture: not dec.


Soil Extract Volume:


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or uglKg) UG/L


r-.,


~
! 594·20-7 I Propane, 2,2-dichloro-


h~
.. cis-1,~Dichloroethene


67-f?6-3 Chloroform -
" 74-97~5 Bromochloromethane 31


1..10-82-7 . CYcl~!1exane 24
I


..- ...
~1-55-6 1.1,1.~Trichloroethane 27 .-.__...


_56-23-5 --liarbon tetrachloride 28 ---
i 563-5..8-6 _ 1,1-Dichloropropen!!


28:+=-I1-43-2 .' . Benzen.e 2~ __
75-34-.3 , 1.?-Dichloroethane ..-..1__ 27 .,F, 08-87·2 ~e!hYlCYcloh.xane .--- ~2~857..~_.~8_-_4__= Tri~hloroethene ".--f.----


~]8-87-5 . 12-Difhloropr0p-=an:..:..:e:::......- .
I 108-10-1 . I 4-Methyl-2-pentanc;me =Fi ~19-


1 74-95-3 =HDibromomethane 2287 _ - "-..
. 75-27-4 Bromodic~loromethane


591-78-6 _ 2-Hexanone . . I .. 20. ' ~_
108-88-3 i Toluene ==--r== __28__1--_-----j


171.-55-6 .--.. I 1,1,2-Trichloroethane .. ·==~-==_---=2:.:::.6 __I--~----l


~~:~~ - 'H~'::;~=~:: '~~
124-48~1 _ Dibromochloromethane 28.~__.


LJ 06-93-4 . 1,2-Dibromoethane .. -+-_ 24 --l
! 108-90~. --l...Chlorob~.n"",z"",e"-,,ne::::....- .... 28_J


FORMIVOA
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(uL)


3/90


Q


SAMPLE NO.


BSPK1


GNo:


0208C 30-LS


0310C 824.0


02/28 08-- -I
Date Analyzed: ,03/11408


Dilution Factor: 1.0-----
Soil Aliquot Volume:


Contract: Loureiro En


SASNo.: SO


Lab Sample 10:


Lab File ID:


Date Received:


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG,_/_L__


FORMIVOA
Page 380R of 424


(g/ml) ML__


.. .. ,
t~~ne -,. .- 27
romoforrn 23 --..
o ropylbenzene ... 28
romobenzene 28 .•-..
,1.2.2-Tetraqhloroethane 24
-ProQylbenzene


.,Q. ...;.


)i , ,


,2,3-TrichloroproJ:>ane 4 ! U
."


I
.-


uL-Chlorotoluene 4
,3.5-Trimett'!ylbenzene _ .. \.:2k /T7 _)


-Chlorotoluene {"4 U ./
ec-Butylbenzene .. \27 ../
,2,4-Tri~ethylben~ene , .. 2r .. ,
rt-Butylbenzene 28- .. -
3-Dichlorobenzene 28..
-lsoDropyltolu~ne 26


'--


-Butylbenzene .. 26,
,4-Dichlorobenzen~ ..± 28 .. .-
,2-Diqhlorobenzene 27
,2-Dibromo-3-chloropropane 20
,2,4-Trichlorobenzene


I
27


exachlorobutadiene 28
,


Baphthalene 26,..


1
te
1


COMPOUND


WATER


5.0


LOW


1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


CAS NO.


9S:-63-6
I 98-06-6


541-73-1


96-18-4 j 1


, 9S.:4..:..::
9
'--'-8=---_, -,H,':21' 108-67-8


106-43-4
135-98-8


100-4J-4 ~benzene'?,,,---~286..
630-20-....=6'---__._ _+_I 11:...L•• 11..:..1••.11,2-Tetrachloroethane ~
106-42-3 . _ I m/p:X~=le,,-,n-'!..e__.. -_-_-_~-=----+--1 -51 ~
95-47-6 I o-Xylene I 29 I


I 100-:42-5 =ff
..15-25-2 .- B


98-8..?-8 -'-~BIS
108-86-1 I Bror
79-34-5 I 1


...49-87-6
10S-S1-8 n


106-46-7 =t'1
- 9S-S0-1 1
~-12-8 ,. 1
1-120:.8=2:......-1=---_ 1
I 87-68-3 H
i 91-20-3 N


87-61-6 1.~.3-Tnchlorobenzene .. -----L ---=2=5'---J---_---J


Lab Name: O~!_L_a_b_o_ra_t_o_ry,,-- _


Lab Code: Case No.: Centredal


Matrix: (soil/water)


Sample wt/vol:


Level: (Iow/med)


% Moisture: not dec.


GC Column: RTX·502 ID: 0.53 (mm)


Soil Extract Volume: (uL)







1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: gAT Laboratory Contract: Loureiro En
BSPK1


GC Column: RTX-502 10: 0.53 (mm)


Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)


0208030-LS


03100824.0 _


02/28/08
"------,-


03/11/08
---- -------


1.0


Date Received:


Date Analyzed:


Dilution Factor:


SAS No.: SDG No.:
-------- -


Lab Sample 10:


Lab File 10:


Case No.: Centredal


WATER


1.0 (g/ml) ML


LOW


Lab Code:


Matrix: (soil/water)


Sample wt/vol:


Level: (low/med)


% Moisture: not dec.


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L cir ug/Kg) .!:J_G_/L _ Q


r 75-71-~_h ~ Dichlorodifluoromethane ~ -_-_ 1]L1_-__J
1_ ]1.:-_!JZ:::~ .----1- Chlorom~thao~__ . ,___ 230 ] ]
L75-01-'L_ Vinyl <2hlo.ride_____ i 160 j !
~ 74-83-9 Bromomethane --------------T------_-----'11--=-460Q._~~ J
: 75-00-3 Chloroethane i_-+-


75-69-4 Trichlorofluoromethane t ..:.c13::..;00---+-__--,
75-35-4 1 1-Dichloroethene I 130
67-64-1 Acetone ! 85--=--"---+-----j
-- -- 9 M th I . 78I::I-LU- I e y Acetate -+~ 75-15-0 I Carbon disulfide 120


i 1634-04-4 Methyl Tert-butyl ether i 110
, 75-09-2 Methylene Chloride i 130 ,,
i 156-60-5 Trans-1,2-dichloroethene i 130I
L,


14075-34-3 I 1,1-DLc;:hloroethane ,


If --- I 1-~-·
i 78-93-3 2-Butanone 82
i 594-20-7 Propane, 2 2-dichloro- I 160 I


540-59-0 cis-1 2-Dichloroethene 180
67-66-3 Chloroform 140


I 74-97-5 Bromochloromethane 160I
I 110-82-7 Cyclohexane 120


71-55-6 1,1 1,-Trichloroethane 140
56-23-5 Carbon tetrachloride 140
563-58-6 1,1-Dichloroprooene 140
71-43-2 Benzene 140
75-34-3 1,2-Dichloroethane 140
108-87-2 Methylcyclohexane


~
130


127-18-4 Trichloroethene 190
78-87-5 1 2-Dichloropropane 140
108-10-1 4-Methyl-2-pentanone 96
74-95-3 Dibromomethane 140
75-27-4 Bromodichloromethane 130
591-78-6 2-Hexanone 100 B
108-88-3 Toluene 140
71-55-6 1,1 2-Trichloroethane 130
127-18-4 Tetrachloroethylene 1300 E
142-28-9 1,3-Dichloroprooane 130
124-48-1 Dibromochloromethane 140
106-93-4 1,2-Dibromoethane 120
108-90-7 Chlorobenzene 140


-


FORM I VOA 000025
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: QAT Laboratory Contract: ~_ou~iro~
BSPK1


Lab Code: Case No.: Centredal SAS No.: SDG No.:


RTX-502 10: 0.53


Soil Extract Volume: Soil Aliquot Volume:


0208030-LS


03100824.0


02/28/08


(uL)


Lab Sample 10:


Lab File 10:


Date Received: ------
Date Analyzed: 03/11/08


Dilution Factor: 1.0(mm)


(uL)


(g/ml) ~~ _


WATER


1.0


LOW


Matrix: (soil/water) 


Sample wt/vol:


Level: (Iow/med)


% Moisture: not dec.


GC Column:


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L~__ Q


r'---~---,----- -I 100-41-4 Ethylbenzene I -.:..13=-:0'--+-_---i
I 630-20-6, 1,1 ,1 ,2-Tetrachloroethane i__ 140


1


'__ 106-42-3 '__h, m/p-Xylene ------ - --.L 270 ,
. 95-47-6. a-Xylene ' __--'1-'-4-=-0~'---_---J,;


~
'-. i~~;:~;5 ~~~~~~orm-_~_--"_-_-"~=~-=--=--_-=--_'=_-_L. ~~g
._98-82_-8_., IsoQ[QP.JIlbenzene i __----'-1....:.40_-t- 1


108-86-1 Bromobenzene .~._ ~__-,-14-,--0=---+-__.....,!


79345- .. i "/ , "' ,L,L- I etracnloroemane I 'ILU I i,
103-65-1


,
n-Propylbenzene i 140 I ii I


96-18-4 ! I 3 U I1,23-Trichloropropane I i ;


95-49-8 2-Chlorotoluene i 4 U 1108-67-8 I 1 3,5-Trimethylbenzene I 130 I
106-43-4 ! 4-Chlorotoluene i 1 I u I


i !
135-98-8 i sec-Butylbenzene i 140 i
95-63-6 ! 1 2 4~Trimethylbenzene


,
140I


I


98-06-6 I tert-Butylbenzene i 140r - I ..


541-73-1 I 1,3-Dichlorobenzene I 140
l 49-87-6 i p-Isopropyltoluene 130[


105-51-8 I n-Butylbenzene 130!
[ ,


106-46-7 1A-Dichlorobenzene 140
95-50-1 1,2-Dichlorobenzene 130
96-12-8 1 2-Dibromo-3-chloropropane 99
120-82-1 1,2,4-Trichlorobenzene 140
87-68-3 Hexachlorobutadiene 140
91-20-3 Naphthalene 130 B
87-61-6 1,23-Trichforobenzene 130


3/90FORM I VOA 000026
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Contract: Loureiro EnLab Name:


Lab Code:


D~! Laboratory


Case No.: Centredal SAS No.: SDG No.:


BSPK


GC Column: RTX-502 10: 0.53


(uL)


0208030-LS


03110807.0


02/28/08


03/11/08


1.0


Soil Aliquot Volume:


Lab Sample 10:
-------


Lab File 10:


Date Received:


Date Analyzed:


Dilution Factor:


(g/ml) ~_L _


LOW


WATER


1.0


(mm)


____ (uL)


Matrix: (soil/water)


Sample wt/vol:


Level: (Iow/med)


% Moisture: not dec.


Soil Extract Volume:


. CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) _U_G_/L _ Q


75-71-8 Dichlorodifluoromethane 150
74-87-3 - Chloromethane 180 I
75-01-4 Vinyl chloride I 160 i
74-83-9 Bromomethane I 130 !


75-00-3 Chloroethane 150
75-69-4 TrichJorofiuoromethane 130
75-35-4 1,1-Dichloroethene 120
67-64-1 Acetone 100


--79-20-9 ~J!ethyf l\cetate 97
75-15-0 Carbon disulfide I 120
1634-04-4 Methyl Tert-butyl ether 110
75-09-2 Methvlene Chloride 130
156-60-5 Trans-1,2-dichloroethene 120


;


75-34-3 1 1-Dichloroethane 130,
78-93-3 2-Butanone


I
100


i 594~20-7 Propane, 2,2-dichloro- 150
, 540-59-0 ; cis-1,2-Dichloroethene 130; ,


67-66-3 Chloroform 130
; 74-97-5 i Bromochloromethane 150


110-82-7 I Cyclohexane 110I
;


71-55-6 I 1 1 1 -Trichloroethane 130; I


! 56-23-5 i Carbon tetrachloride 130
I 563-58-6 I 1,1-Dichloropropene 130,
I-,


71-43-2 Benzene 130!


75-34-3 i 1 2-Dichloroethane 130i i
! 108-87-2 i Methvlcvclohexane 110,
I


127-18-4
,


Trichloroethene 150!


78-87-5 1,2-Dichloropropane 140
108-10-1 4-Methvl-2-oentanone 100
74-95-3 Dibromomethane 140


I


75-27-4 Bromodichloromethane 130
591-78-6 2-Hexanone 110
108-88-3 Toluene - 130
71-55-6 1,1,2-Trichloroethane 130
127-18-4 Tetrachloroethvlene 150
142-28-9 1,3-Dichloroorooane 120
124-48-1 Dibr.omochloromethane 120
106-93-4 1,2-Dibromoethane 120
108-90-7 Chlorobenzene 130


FORM I VOA 000013
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: DAT Laboratory Contract: Loureiro En
BSPK


Case No.: Centredal SAS No.: SDG No.:
---


Lab Code:


Matrix: (soil/water)


Sample wt/vol:


Level: (Iow/med)


% Moisture: not dec.


WATER


1.0


LOW


(g/ml) ~_L__


0208030-LS


03110807.D


02/28108


03/11/08


GC Column: RTX-502 ID: 0.53


Soil Extract Volume:


(mm)


(uL)


1.0


Soil Aliquot Volume: (uL)


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) U--=G_/L _ Q


100-41-4 Ethvlbenzene I 120
630-20-6 I 1,1,1,2-Tetrachloroethane I 130
106-42-3 i m/p-Xylene I 250I


95-47-6 I a-Xylene I 130
100-42-5 I Styrene I 130


I -
75-25-2 Bromoform t 110I ,
98-82-8 I IsoproPvlbenzene I 130
108-86-1 Bromobenzene I 130
79-34-5 I 1,1,?,2-Tetr;::lch!oroethane i 120 I


I


103-65-1 n-Propvlbenzene I 120
96-18-4 1 2,3-Trichlorooropane 120
95-49-8 2-Chlorotoluene 120
108-67-8 1,3,5-Trimethvlbenzene 120
106-43-4 4-Chlorotoluene 120
135-98-8 sec-Butv/benzene I 85
95-63-6 1 2,4-Trimethvlbenzene 120
98-06-6 I tert-Butylbenzene 120


I 541-73-1 ! 1,3-Dichlorobenzene i 130i


49-87-6 I p-Isopropvltoluene 110
105-51-8 n-Butvlbenzene I 110
106-46-7 1,4-Dichlorobenzene


I


140
95-50-1 1,2-Dichlorobenzene 130
96-12-8 1,2-Dibromo-3-chlorooropane 110
120-82-1 1,2,4-Trichlorobenzene 120
87-68-3 Hexachlorobutadiene 120
91-20-3 Naphthalene 110
87-61-6 1 23-Trichlorobenzene 110


FORM I VOA 000014
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Sample List for Group


Printing Date 4/7/20084:24:05 PM


Lab File ID SAMPLE NO. Lab Sample ID Date Acq. Date Rec. Date Due


03060804.0 VST020 CS1 20ng 82608003 03/06/08 19:20 02/28/08
--


03060805.0 VST060 CS2 60ng 82608003 03/06/08 19:59 02/28/08
03060806.0 VST080 CS3_80ng_82608003 03/06/08 20:38 02/28/08
03060807.0 VST0120 CS4_120ng_8260800 03/06/08 21:17 02/28/08
--------


03060808.0 VST0200 CS5 200ng 8260800 03/06/0821:56 02/28/08
f---. --


03060809.0 VST0300 CS6 300ng 8260800 03/06/0822:35 02/28/08
--~.


03060810.0 VST0500 CS7 500ng 8260800 03/06/08 23:14 02/28/08
03110801.0 VSTO CCAl_82608003C04 03/11/08 07:45 02/28/08


--
03110802.0 MBlK2 INS._BLANK 3/11/08 03/11/08 10:04 02/28/08


-- --
03110803.0 1316059 0208030-20 100ul 03/11/08 11 :04 02/28/08


1-. .--


03110804.0 057 0208030-21.0ul 03/11/08 11 :53 02/28108
~~,...n,...r ...... ~..,~ '1 ~ f'I,oI ~nQ f'I':l'~ 1/f'lQ 1'1''''''


--


03110806.0 057MSO 0208030-2 1.0uL MS 03/11/08 13:29 02/28/08
03110807.0 BSPK 0208030-LS 03/11/08 14:05 02/28/08
--------


03110808.0 057MS 0208030-2 1.0uL MS 03/11/08 16:04 02/28/08


Apr-7-2008 Page 1 of 1
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Compound List for Environmental Reporting Method: 0208030.ERM
ERM Path: C:\HPCHEM\ENVFORMS\


t


Name Fraction Surrogate Matrix Spike Response MOL


Abbreviation Amount Amount Water Amount Soil Factor
Method Type Limits Limits Minimum On
name is CAS # Water Water Soil Max RSD


Column
Water Soil


different Soil Low High Low High High High Max Dev


I
Low RPD Low RPD


1 Benzene, pentafluoro- (ins) Vl I 0 0 01 01
2 Dichlorodifluoromethane Vl M 75-71-8 120 70 80 30 120 0.1 20


1i 1EI
---c--- r----


3Chloromethane Vl M 74-87-3 120 70 130 20 120 0.1 10
--- --_.-_ .._._----- --,- -- .. ----. --- ....-- --_. --_.- --------- - •••••·k .---- ._ .. .. - ~-~.. ... -.. - ---- ------- _..._- ._- ......_-_.-.-- .---,..__.__ . -----


4 Vinyl chloride Vl M 75-01-4 120 70 130 20 120 0.1 20


..~..~
~- --f---


--~m --t ~-------


5 Bromomethane M 74-83-9 70 130 20 120 0.1 20 20 3.68
f----1---------- --_ .. ~----_.-. -..._'" ".- ..--, ,,_..._-- -_._.,. ---- ------- ------- ---- --.-


6Chloroethane M 75-00-3 70 130 20 120 0.1 20 20 1.17
f----f----------------- - .. _-_ ..-.... - 1---- ---_._....•....... -,-.. ....__ ...... _....- -_._--_ ..- f----- - _.... - -. -_..- -- ---- --_ .._-._. -'-- ----


7Trichlorofluoromethane M 75-69-4 70 130 20 120 0.1 20 20 2.1
-- ---- ---- ---,--------


8 1,1-Dichloroethene Vl M 75-35-4 120 70 130 20 120 0.1 20 20 2.23
--- ~--------------------- .""--- . ---- --- .__....


~ .. _..... ---'-----'--'--- - ------ --- -.- .._."-_.- --- . __ . -_.. _._" _...... ._-_.- ---- - -- -- --- -_ .. '-.- ...._._. ------------ ._------ -------- ..•-_. -


9Acetone Vl M 67-64-1 120 70 130 20 120 0.1 20 20


,~~~i
--------- ---- ---- ~--- ---- -~-- f---- - --- -- ---- -------


10 Methyl Acetate__ __________ Vl M 79-20-9 120 70 130 20 120 70 130 20 0.1 20 20
---f------- ~_._- ---- f----- ----_.- --- -- 1-----


11 Carbon disulfide Vl M 75-15-0 120 70 130 20 120 50 150 20 0.1 20 20
-- - -- t- ,--- f---


12 Methyl Tert-~.tJtyl et~~~ __._~ Vl M 1634-04-4 120 70 130 20 120 50 150 20 0.1 20 20c------- -------- ----_.- -- j------ --- ---
13 Methylene Chloride _ Vl M 75-09-2 120 70 130 20 120 50 150 20 0.1 20 20


c- f--


14 Trans-l,2-dichloroethene Vl M 156-60-5 120 70 130 20 120 50 150 20 0.1 20 20 0.8---
15 1,l-Dichloroe~~':!.E! __________._ Vl M 75-34-3 120 70 130 20 120 50 150 20 0.2 20 20 0.72


f---- -------- ----_..I-- - ---,---- - --f----
16 2-Butanone Vl M 78-93-3 120 70 130 20 120 0.1 20 20 5.07.- .-_._-_._--_..._~ .._.- --- _.-.__ .._.._.....• ---- ------_.. ---~


_._---j--~----- ~---.-- ---- -----f--- ---
17 Propane, 2,2-dichloro- Vl M 594-20-7 120 70 130 20 120 50 150 20 0.1 20 20 1.8
18 cis-l,2-Dichloroethene Vl M 540-59-0 120 70 130 20 120 50 150 20 0.1 20 20 1.01
19 Chloroform Vl M 67-66-3 120 70 130 20 120 50 150 20 0.2 20 20 1.1----_.- 1---


20 Bromochloromethane * Vl M 74-97-5 120 70 130 20 120 50 150 20 0.1 20 20 1.79


21 Cyciohexane Vl M 110-82-7 120 70 130 20 120 0.1 20 20 1.33
221,1,1,-Trichloroethane Vl M 71-55-6 120 70 130 20 120 50 50 20 0.1 20 20 1.22
23 Dibromofluoromethane(surr) Vl S 200 200 0 0 0 0--
24 Carbon tetrachloride Vl M 56-23-5 120 70 130 20 120 50 150 20 0.1 20 20 0.93


25 1,1-Dichloropropene Vl M 563-58-6 120 70 130 20 120 50 150 20 0.1 20 20 1.29
26 Benzene Vl M 71-43-2 120 70 130 20 120 50 150 20 0.5 20 20 0.93


f----
2027 1,2-Dichloroethane Vl M 75-34-3 120 70 130 120 50 150 20 0.1 20 20 0.94


28 1,2-Difluorobenzene (ins) Vl I 0 0 0 0


29 Methylcyciohexane * Vl M 108-87-2 120 70 130 20 120 0.1 20 20 2.05
--


3D Trichloroethene Vl M 127-18-4 120 70 130 20 120 50 150 20 0.2 20 20 3.188
f-- --- --


311,2-Dichloropropane Vl M 78-87-5 120 70 130 20 120 50 150 20 0.1 20 20
1


0.68
--~ ----'---
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Compound List for Environmental Reporting Method: 0208030.ERM
ERM Path: C:\HPCHEM\ENVFORMS\


Name Fraction Surrogate Matrix Spike Response MOL


Abbreviation Amount Amount Water Amount Soil Factor
Method Type Limits Limits Minimum On


name is CAS # Water Water Soil Max RSD
Column


Water Soil
different Soil Low High Low High Low High High Max Dev


I
RPD Low RPD


324-Methyl-2-pentanone * Vl M 108-10-1 120 70 130 20 120 0.1 20 20 4.4
f---::--:cI-:-:-:----'---------'-:--'------+-:-:---I-------/c-:-+=-:--~____,_____-+______1-_+--+______1--+_-+c___:__::__l--__+_____c:_:+_____/-_+_-:+_____I_-_+ __-----=--c-=+-_---=+----=+ ~__


33 Dibromomethane Vl M 74-95-3 120 70 130 20 120 50 150 20 0.1 20 20 2.38
r---+---------------f----- - --


34 Bromodichloromet~a_n_~_ __ _ __ ~1 ~ ~~4... 1 1_-- ~~ ~ _--!~~ __ }_O ..!.~ ..s.Q~.2-~9f------.Ql-}...2------~I_---9--'-9~


:~ ;~:~:;:~;,"rr)_ __j~: _ J~ 591-78-6 ~FO' _,__,no 70 130 -~~ ~ 0.:_:: H ,g: -~+~I
: ~~-;~~~~~f)e_~~-:-- ~~- ~-~~~_____ _ ---~ -~~~-~I~~Ji~ 50 150-~ ~:~ ~q -?.2 ~~-~--I~2


39 Tetrachloroethylene Vl M 127-18-4 120 70 130 20 120 50 150 20 0.2 20 20 1.88
-- ----------- --- --f----f--------f--------I- ---------------------------


40 l,3-Dichloropropaney_~ M 142-28-9 120 70 130 20 120 0.1 _32._~__~_~~


41 Dibromochloromethane Vl M 124-48-1 120 70 130 20 120 0.1 20 20 1.12
f---j---------------------- - ----------- ----------------


421,2-Dibromoethane ~ M 106-93-4 120 70 130 20 120 0.1 20 20 2.816


43 Chlorobenzene-d5 (ins) ~_ I f----- ____1- f----f------r------ ,------- 0 0 ...2 0
44 Chlorobenzene Vl M 108-90-7 120 70 130 20 120 0.5 20 20 1.157f------f------------------------------ --- ----~- --- --~-- -- -----------
45 Ethylbenzene Vl M 100-41-4 120 70 130 20 120 0.1 20 20 1.36
461,l,l,2-Tetrachloroethane----- Vl - M 630-20-6+---,-------- 120 70 130 20 120 0.1 20 20 0.9181


I---t-"--"------'------------------------------------- - -------1--- --- ------~- ---- --------


4?~{p~~Xlene Vl M lq6~i~__~ 120 ~O 130 20 ~~O 0.1 29 20 1.07


I 48o-Xylene ~~_ _ ~ 2?----47-6--- 120_70 ~~9_2Q _~lO 1 __ O__'_~ ~~ ?Q ~


4~ Styren~_ _ Vl ~ .l00-i~_____________________________l~Q ~ _13Q ~g.Q __________...Q:_~ ~ ~~ ~}57


50 Bromoform IVl M 75-25-2 120 70 130 20 120 0.1 20 20 1.45
f---'-----f---_-,------------ ------------------ -------- ------------ ---------------- --------- ------ --------- -- --- ------- -------- -- ------- -------- -------------------


51Isopropylbenzene Vl M 98-82-8 120 70 130 20 120 0.1 20 20 1.818
I---+--~~-------------- --- ------+------i-----I--


52 BFB(surr) Vl S 200 200 0 0 0 0


53 Bromobenzene Vl M 108-86-1 120 70 130 20 120 0.1 20 20 0.867


541,l,2,2-Tetrachloroethane Vl M 79-34-5 120 70 130 20 120 0.3 20 20 2.31


55 n-Propylbenzene Vl M 103-65-1 120 70 130 20 120 0.1 20 20 1.94


561,2,3-Trichloropropane Vl M 96-18-4 120 70 130 20 120 0.1 20 20 2.9


572-Chlorotoluene Vl M 95-49-8 120 70 130 20 120 0.1 20 20 4.44


581,3,5-Trlmethylbenzene Vl M 108-67-8 120 70 130 20 120 0.1 20 20 1.448


I 594-Chlorotoluene_ Vl M 106-43-4 120 70 130 20 120 0.1 20 20 1.245


60sec-Butylbenzene Vl M 135-98-8 120 70 130 20 120 0.1 20 20 5.785


611,2,4-Trimethylbenzene Vl M 95-63-6 120 70 130 20 120 0.1 20 20 2.089


62 tert-Butylbenzene Vl M 98-06-6 120 70 130 20 120 0.1 20 20 2.945
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Compound List for Environmental Reporting Method: 0208030.ERM
ERM Path: C:\HPCHEM\ENVFORMS\


Name


Method


name is
different


I


Fraction


Abbreviation


Type


CAS #


Surrogate
Amount


Limits


Water Water Soil
Soil Low High Low High


Matrix Spike


Amount Water


Limits


Water


Low High RPD


Amount Soil


Soil
Low High RPD


Response


Factor
Minimum


Max RSD


Max Dev


MOL


On
Column
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Header Information Summary for Sample List· VOA~pr_3_2008_2


Loureiro Engineerin


Centredale Manor


Lab Name:


Lab Code:


Column Ident:


OAT Laboratory


RTX-502.2


Contract:


Case No.:


Column Dia.: 0.53 mm


SAS No.:


Instrument: F4500


Production Run Information Contract Information Sample Information GPC Cleanup


Decanted Heated Purge


Date Sam. Reference % Dilution Ng-Mult Sampl Extract Inj Date


Lab File 10 Data Path Acquired Sample No. Sample 10 Type Blank M L F Moist Factor Factorl pH wt/vol Volume Vol Extracted


Sulfur Cleanup


Extract


Type
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0208030.ERM







1
2


3
4


5
6
7


8
9


10


11
12


13
14
15


SDG Sequence Summary


Instrument Name: F4500


Sample List Name: VOA_Apr_3_2008_2


Continuing CalibrationlTune Calibration Sample Ref. Blank Misc. Acquisition


Oate Time File Name File Name File Name File Name Date Time


03060804.0 ~STO 3/6/08 19:20
----------- --


03060805.0 ISTO 3/6/08 19:59
-_.-


~03060806.0 3/6/08 20:38
-------------.


03060807.0 ISTO 3/6/08 21 :17
.- I


03060808.0 STO 3/6/08 21:56
-------------


03060809.0 STO 3/6/08 22:35


03060810.0 STO 3/6/08 23:14
3/11/08 7:4503110801.0 ~CCAL 3/11/08 7:45


----
i MBLK03110802.0 3/11/08 10:04


-- I----


03110803.0 03110802.0 SMP 3/11/08 11 :04
-------------


03110804.0 03110802.0 SMP 3/11/08 11 :53


03110805.0 03110802.0 SMP 3/11/08 12:35


03110806.0 03110802.0 IVIS0 3/11/08 13:29


1_____-__________________03110807.0 03110802.0 ISMP 3/11/08 14:~~
03110808.0 03110802.DIMS 3/11/08 16:04


--- --- -----------------'--


t - Sample acquisition time exceeds 12 hours since last Continuing Calibration
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Sample List for Group


Printing Date 4/7/20084:41 :23 PM


Lab File ID SAMPLE NO. Lab Sample ID Date Acq. Date Rec. Date Due


03060804.0 VSTO CS1 20ng 82608003 03/06/08 19:20 02/28/08
03060805.0 VSTO CS2 60ng 82608003 03/06/08 19:59 02/28/08
03060806.0 VSTO CS3 80ng 82608003 03/06/08 20:38 02/28/08


-


03060807.0 VSTO CS4 120ng 8260800 03/06/08 21 :17 02/28/08
03060808.0 VSTO CS5 200ng 8260800 03/06/08 21 :56 02/28/08


.-


03060809.0 VSTO CS6 300ng 8260800 03/06/0822:35 02/28/08
03060810.0 VSTO CS7 500ng 8260800 03/06/08 23: 14 02/28/08
03100814.0 VSTO CCAL. 82608003C03 03/10/08 19:52 02/28/08
03100815.0 IBlK2 INS. BLANK 03/10/0820:31 02/28/08
03100816.0 1316074 0208030-710ul 03/10/0821:01 02/28/08
03100817.0 1316060 0208030-18 10ul 03/10/0821 :33 02/28/08
03100818.0 057 0208030-2 1Ou l 03/10/08 22:08 02/28/08
03100820.0 1316058 0208030-5 10ul 03/10/08 23:06 02/28/08
03100821.0 057MS 0208030-2 ms 1.0ul 03/10/0823:44 02/28/08
03100822.0 1316057MSO 0208030-2 msd 1.0ul 03/11/0800:20 02/28/08
03100823.0 057MSO 0208030-2 msd 1.0ul 03/11/0800:55 02/28/08
03100824.0 BSPK1 0208030-lS 03/11/0801 :30 02/28/08
-- -----_.--- --_._--
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Compound List for Environmental Reporting Method: 0208030.ERM
ERM Path: C:\HPCHEM\ENVFORMS\


Name Fraction Surrogate Matrix Spike Response MOL


Abbreviation Amount Amount Water Amount Soil Factor
Method Type Limits Limits Minimum On
name is CAS # Water Water Soil Max RSD


Column
Water Soil


different Soil Low High Low High Low High RPD Low High RPD Max Dev


I
1 Benzene, pentafluoro- (ins) V1 I 0 0 0 0


f----+_----=--'------'------'---- 1-- ---- --f----~f-------


2 Dichlorodifluoromethane V1 M 75-71-8 120 70 80 30 120 0.1 20 20 2.74
--+--+---+--'-I----'--=+---+--I--+---f------+--+--+------


.~ ;~o.i~..-:-~.~_. ~::=- ~ iE:::=:~-I·- ..-=.-~:.:::.·.~m:t:I!'.- ...~=jl .:: :ic_:~
--·_~¥~~~~Ometilan-e---- ~~____ ~ ~~~~.-_. ~~~.-J-~-,- -----. ~~~ --~ ~~~ .J~ ~~~ -.--+-.. -- ---=It ~~ ~~~···~TI


81,l-Dichloroethene V1 M 75-35-4 120 70 130 20 120 0.1 20 20 2.23
-'--.-- --'------------.-.----_ .•- --••. - .-. . - ------- -1------_ .. - --- - -------- -'--1-- c---L.---- .-------


9 Acetone V1 M 67-64-1 120 70 130 20 120 0.1 20 20 14.48
- --.--- - ~--~-- ---·--f-------j


10 Methyl Acetate V1 M 79-20-9 120 70 130 20 120 70 130 20 0.1 20 20 4.66
11 carbon disulfide ----Vi-· -- M 75-15-0 I 120 70 130 20 120 50 150 20 -D.1--20'-'2O ----0:52
12 Methyl Tert-butyl ether * V1 M 1634-04-4 120 70 130 20 120 50 150 20 0.1 20 20 1.37


13 Methylene Chloride ~--- M 75-09-2 1-__ 120 70 130 20 120 50 150 20 0.1 20 20 3.6


14 Trans-l,2-dichloroethene ~__ M 156-60-5 .._._ ... . . __..__f_}20 70 130 20 120 50 150 20 0.1}9.__.20 0.8
151,l-Dichloroethane Vl M 75-34-3 120 70 130 20 120 50 150 20 0.2 20 20 0.72


r--+------------f--f---+_+-----·-+---f--- --------+-----i
162-Butanone V1 M 78-93-3 120 70 130 20 120 0.1 20 20 5.07


f----f---------------- --I-----' +-- f-- ----+-----j-------j


__ 17 Propane, 2,2-dichloro- .. ~_. __.__ M 594-20-7 _ .----f------------- 1--1201--_2Q J2Cl._.J.<J. 120 50 150 20 0.1 _ 20 20 1.8
18cis-l,2-Dichloroethene Vl M 540-59-0 120 70 130 20 120 50 150 20 0.1 20 20 1.01


1----+---'---------------.--+---+-------+---+---t--+---+---t-~---+-__+--+---+_---I--+__+-_+_--+_-_+_-_+_--_I
19 Chloroform Vl M 67-66-3 120 70 130 20 120 50 150 20 0.2 20 20 1.1
20 Bromochloromethane * V1 M 74-97-5 120 70 130 20 120 50 150 20 0.1 20 20 1.79


21 Cyclohexane Vl M 110-82-7 120 70 130 20 120 0.1 20 20 1.33


221,l,l,-Trichloroethane Vl M 71-55-6 120 70 130 20 120 50 50 20 0.1 20 20 1.22


23 Dibromofluoromethane~surr) y.!. __ 5 _cJ.Q2 _?_qQ +___________ __ __ __9. ...2 ~ ....Q
24 carbon tetrachloride V1 M 56-23-5 120 70 130 20 120 50 150 20 0.1 20 20 0.93


251,l-Dichloropropene Vl M 563-58-6 120 70 130 20 120 50 150 20 0.1 20 20 1.29
1--- ---- f-


26 Benzene Vl M 71-43-2 120 70 130 20 120 50 150 20 0.5 20 20 0.93
f----+_--------------- - -----f-- ----- ..--- ---. ---..------. ----- -- -.----..__.---.--- _.--- --- --- 1---------- ----- -- ------


271,2-Dichloroethane V1 M 75-34-3 120 70 130 20 120 50 150 20 0.1 20 20 0.94
-- -I-- ~r= r-----.-


~fE:Q~Li~.-~l!~;~- :=·=E--::nnik:m:~::~-~~~-~:~ J-:!-~
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Compound List for Environmental Rep()rting Method: 0208030.ERM
ERM Path: C:\HPCHEM\ENVFORMS\


Name Fraction Surrogate Matrix Spike Response MOL


Abbreviation Amount Amount Water Amount Soil Factor
Method Type Limits Limits Minimum On
name is CAS # Water Water Soil Max RSD


Column
Water Soil


different Soil Low High Low High Low High RPD Low High RPD Max Dev


I
324-Methyl-2-pentanone * Vl M 108-10-1 120 70 130 20 120 0.1 20 20 4.4


f---+-----'------'----------c--.-- - r---c--- I-- .------+----
Ie 33 Dibromo~~~~lne Vl ~ M 74-95-3 --1--------- __ 120 70 130 20 120_~OJiCl _~ ~:.! ~__~ ~.}!3


F~~£=;F;i'h'"'=-~~--~i- ~.~:~~-=: 300_200 .. :~ ::~ ~~.~_~::501':O.20:{.::~ _.::~I
---- f----------.-- ..--..- ---. ------.------.--- ----- --------.------- ---------- --- ------- ---- - -------- - - - - --- ---- -- - - c----- -- - --. -------
r------E~luen~____________V.!. ~_108-88-3 __ __ __ 120 ZQ_13~ 20~120....s..Q .1_501. 3_~ 0.1 ~ __3~l _ 3.541


~~,1,2-Trichloroeth~~-~--------~ M ~6 _.!3Q 70 130 20 120 ! 9J: __.lQ _~I l.83.
39 Tetrachloroethylene Vl M 127-18-4 120 70 130 20 120 50 150 20 0.2 20 20 1.881


- .- .._--.- .- ------------ --- - - -- ---- -- ._._----------- ._--- --- - - . __ ._- ._.- .-- -- --- _... ----------- -_.. '---.- .... -- ----
401,3-Dichloropropane Vl M 142-28-9 __ _ 120 70 130 20 120 0.1 20 __~ _2~_2~6


41 Dibromochloromethane Vl M 124-48-1 120 70 130 20 120 0.1 20 20 1.12


f-~---_-:-~t-~---~-I:-r~-t-:~-~-~~---~-~:--~_e(--in-3-=)=---~.__- __-iV-V~---t----------+~-------tl-0-6-=9-3-=4-- ------I~--'-._.t----.'-+--+---+---+---t--_12_"0+-'_'''_7--1°_-1_3_-0t--_2_-0+-_-1_2--I0 ~_~__-__- -_0_.~+'_--_--2__--~+-_2.-_~+ 2_.8_i-j~


:~~~~~~~:~~:~:~--------- ----~~ --::---- ~. ~~~~:~~: ----- -- - - ----- --- ~~~ ---~~~ ~~ 1~c---- --- -- ~:~ -~---~~ ---~- \~~i
-+--+-----+--+----+--+--j----\---- -- ----


_._~ ~~~~~?~I~!t"~~_~_I()r()~th_a.~~_.I"I~ ~__630-20-6 _ ~3Q_70 130~ 120 Q:.~ 20 20 _ ___ O:~~
47 m/p-Xylene Vl M 106-42-3 120 70 130 20 120 I 0.1 20 20 1.07


f--- -----------------.---------------- -------- ---- ---- -----.. -------- ----..-- ------- - -- --- -'----- --- - -- - - - -----
48o-Xylene . __ -"2.--e-- M 95-47-6 120 70 130 20 120 I 0.3 20 20 _~
49 Styrene Vl M 100-42-5 120 70 130 20 120 0.3 20 20 1.357


----------------..... -------- ...----_.-- -- ..- -- - --------------- -------- -----. ... --. .--._ ...._- .._- ------ --_.._....-------_.---.----- ----------_.. _- _.--_.. ---- .'._. _.------ ------ --------
50 Bromoform Vl M 75-25-2 120 70 130 20 120 0.1 20 20 1.45
51Isopropylbenzene Vl M 98-82-8 120 70 130 20 120 0.1 20 20 1.818f------:::-:-t---'-,---'--'--c----------- r-- ------ - -- --f-- - -- ---


52 BFB(surr) Vl S 200 200 0 0 0 0
53 Bromobenzene Vl M 108-86-1 120 70 130 20 120 0.1 20 20 0.867


f---f--------------+---+----+-\-----+---+--+---- -- -----
541,1,2,2-Tetrachloroethane Vl M 79-34-5 120 70 130 20 120 0.3 20 20 2.31


f---t--'--'----"-----------+-_+_ --+---+-----+---+--+---+- --t-----j---+-----ir--+--+-----ir----i---t---j---\----+--I------
55 n-Propylbenzene Vl M 103-65-1 120 70 130 20 120 0.1 20 20 1.94
561,2,3-Trichloropropane Vl M 96-18-4 120 70 130 20 120 0.1 20 20 2.9
572-Chlorotoluene Vl M 95-49-8 120 70 130 20 120 0.1 20 20 4.44


f---+----------------I---- f------ f- --. ----


581,3,5-Trimethylbenzene Vl M 108-67-8 120 70 130 20 120 0.1 20 20 1.448
f---t--'--'------'---------+--+ ----+--t--------if---+--t---- --- ------ -- --.-


594-Chlorotoluene Vl M 106-43-4 120 70 130 20 120 0.1 20 20 1.245


~~~~<::Butyl~enzene______ Vl M 135-98-8 __~ 120 70 130 20 120 0.1 20 20 5.785
611,2,4-Trimethylbenzene Vl M 95-63-6 120 70 130 20 120 0.1 20 20 2.089


L-........... _...--. -~----..---- 1---.,_ --------. --- ------------ -.- ---- ---- ----- ... ------


62 tert-Butylbenzene Vl M 98-06-6 120 70 130 20 120 _ 0.1 20 20 2.9~~
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Method


Name


Compound List for Environmental Reporting Method: 0208030.ERM
ERM Path: C:\HPCHEM\ENVFORMS\


Fraction Surrogate Matrix Spike Response


Abbreviation Amount Amount Water Amount Soil Factor
Type Limits Limits Minimum


name is CAS # Water Water Soil Water Soil Max RSD
different II ,III Soil Low High Low High Low High RPD Low IHi9h IRPD Max Dev


MOL


On
Column
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Header Information Summary for Sample List· VOA_Apr_3_2008


Loureiro Engineerin


Centredale Manor


Lab Name:


Lab Code:


Column Ident:


DAT Laboratory


RTX-502.2


Contract:


Case No.:


Column Dia.: 0.53 mm


SAS No.:


Instrument: F4500


Decanted Heated Purge


Date Sam. Reference % Dilution Ng-Mult Sampl Extract Inj Date


Lab File ID Data Path Acquired Sample No. Sample ID Type Blank MIL F Moist Factor Factorl pH wt/vol Volume Vol Extracted


Production Run Information Contract Information Sample Information GPC Cleanup


Sulfur Cleanup


Extract


Type
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1


2
3
4
5
6
7
8
9
10
11
12
13
14


15
16
17


SDG Sequence Summary


Instrument Name: F4500


Sample List Name: VOA_Apr_3_2008


Continuing CalibrationlTune Calibration Sample Ref. Blank Misc. Acquisition


Date Time File Name File Name File Name FileName Date Time


03060804.0 I STO 3/6/08 19:20


03060805.0 !STO 3/6/08 19:59


03060806.0 ~O 3/6/08 20:38


03060807.0 STO 3/6/08 21:17


03060808.0 STO 3/6/08 21:56


03060809.0 STO 3/6/08 22:35
------- --------_.~-


03060810.0 STO 3/6/08 23:14
-1-------------


3/10/08 19:5203100814.0 I CCAL 3/10/08 19:52
------------.--._- -----~----,--- ---- .. ---_.._-_. - -~----- _._-


IMBLK03100815.0 3/10/08 20:31
~--~------------- ..--- - ----" .-------


03100816.0 03100815.0 SMP 3/10/08 21 :01


03100817.0 03100815.0 SMP 3/10/08 21:33


03100818.0 03100815.0 SMP 3/10/08 22:08
-~-- ~---


03100820.0 03100815.0 SMP 3/10/08 23:06
- - -- -


- -- -----~._-~ 03100821.0 03100815.0~ 3/10/08 23:44


03100822.0 3/11/08 0:20
----


03100815.0 I SMP
03100823.0 03100815.0 IMSO 3/11/08 0:55


03100824.0 03100815.0 SMP 3/11/08 1:30


t - Sample acquisition time exceeds 12 hours since last Continuing Calibration


Apr-7C2008 Page 1 of 1


Page 424 of 424


VOA_Apr_3_2008
0208030.ERM







Sample List for Group


Printing Date 4/7/20084:31:04 PM


Lab File ID SAMPLE NO. Lab Sample ID Date Acq. Date Rec. Date Due


03060804.0 VSTD CS1 20ng 82608003 03/06/08 19:20
03060805.0 VSTD CS2 60ng 82608003 03/06/08 19:59


- ~-~


03060806.0 VSTD CS3 80ng 82608003 03/06/08 20:38
---_.


03060807.0 VSTD CS4 120ng 8260800 03/06/08 21: 17
-----


03060808.0 VSTD CS5 200ng 8260800 03/06/0821 :56


03060809.0 VSTD CS6 300ng 8260800 03/06/08 22:35


03060810.0 VSTD CS7 500ng 8260800 03/06/08 23:14


03100801.0 VTUN CCAl 82608003C02 03/10108 08:22


03100802.0 CVER1 CCAl 82608003C02 03/10108 09:28 02/28/08


03100808.0 IBlK1 INS. BLANK 3/10108 03/10108 15:52


03100809.0 1316063 0208030-4a 5.0ml 03/10108 16:58 02/28/08


03100810.0 1316075 0208030-16a 5.0ml 03/10108 17:33 02/28/08


03100811.0 1316059 0208030-20 5.0ml 03/10108 18:09 02/28/08


03100812.0 1316058 0208030-5 100ul 03/10108 18:44 02/28/08
-


02/28/0803100813.0 1316061 0208030-6 1Ou l 03/10108 19:19
-- __L.-.
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Compound List for Environmental Reporting Method: 0208030.ERM
ERM Path: C:\HPCHEM\ENVFORMS\


Name Fraction Surrogate Matrix Spike Response MOL


Abbreviation Amount Amount Water Amount Soil Factor
Method Type Limits Limits Minimum On


name is CAS # Water Water Soil Max RSD
Column


Water Soil
different Soil Low High Low High Low-[High RPD High Max Dev


I
Low RPD


1 Benzene, pentafluoro- (ins) Vl I I 0 0 0 0
-----


2 Dichlorodifluoromethane Vl M 75-71-8 ~~f18Q 30 120 0.1 20 20 2.74
-- f-------


f-i20 -70 -130
_.-.._--- ------_.


3 Chloromethane Vl M 74-87-3 20 120 0.1 10 20 4.29_._......__...._-_._. .... - -----'. -- --c----.- - -- .._--- .- .. -- ---.-_._- _._--" -_._---- - --- --


'Ilm··~
----- -- ._-_. - . -.-_.- ------ .. _...._-_.....


4 Vinyl chlori~~___________ Vl M 75-01-4 120 120 0.1 20 20 1.04
~- -- --_..." .•.•.. ---------, . --_. .'-"-- _....._-_.


--~- --- _... _-_.. ----- - ..._-- -- ---- -' - _.... _.0_
5 Bromomethane Vl M 74-83-9 120 120 0.1 20 20 3.68


-_.,-_.._--- ------- ._-. •....._-- -------- ---- ------ .._. ----_.... -' -~...•_- ,_.. f·-·· -- . .. -_.._..... -- .._.--'


6 Chloroethane V1 M 75-00-3 120 120 0.1 20 20 1.17--------,._----- -_.-_.- ....-- --"- -~-.. -._._... -._.-_. ------- -_.._- ..... -- - -- ...


7Trichlorofluoromethane V1 M 75-69-4 120 120 0.1 20 20 2.1_._----_.- _._---~-_._-- ------- ..-_ .. -... - _.- . __._-- --- -_.. __._----


8 l,l-Dichlo~oet~0..e____________ V1 M 75-35-4 120


j~~~I.~
120 0.1 20 20 2.23


._-,._-~--- -----_.- ... .__._-- - -_ ..- -_.. - ._._-


9 Acetone Vl M 67-64-1 120 120 0.1 20 20 14.48- -_._----- f--- -- -_ .._-c---- --_.- .._- ------ .--_._---
10 Methyl Acetate V1 M 79-20-9 120 120 70 130 20 0.1 20 20 4.66


---- -_ ..__.- -r------~- -'- f------- - .. - -- . _..._--- "-----_. ._.____0 __ •


11 Carbon disulfide Vl M 75-15-0 120 70, 130 20 120 50 150 20 0.1 20 20 0.52


12 Methyl Tert-butyl ether * V1 M 1634-04-4 120 70 130 20 120 50 150 20 0.1 20 20 1.37
-------- ~._-


13 Methylene Chloride V1 M 75-09-2 120 70 130 20 120 50 150 20 0.1 20 20 3.6
f-------.. _--- -


-~-·~I-H~
-- ----- - --- --


14 Trans-l,2-dichloroethen~ V1 M 156-50-5 20.~ 50 150 20 0.1 20 20 0.8
f-- T --


-~
---- -- - -- -, .._- .. -"-- ---~- __0--- .._--_._--


15 l,l-Dichloroethane Vl M 75-34-3 20 120 50 150 20 0.2 20 20 0.72
---


~~-----
.--_._--


162-Butanone V1 M 78-93-3 ~?.QL?.<J E.Q 20 120 0.1 20 20 5.07
--1-------------------- - - - -- -- ------ _._----- -_. -- - --_....._- ---- -- ._-----


17 Propane, 2,2-dichloro- V1 M 594-20-7 120 70 130 20 120 50 150 20 0.1 20 20 1.8-
18 cis-l,2-Dichloroethene Vl M 540-59-0 120 70 130 20 120 50 150 20 0.1 20 20 1.01


-- -_.


19 Chloroform Vl M 67-66-3 120 70 130 20 120 50 150 20 0.2 20 20 1.1
f--


20 Bromochloromethane * Vl M 74-97-5 120 70 130 20 120 50 150 20 0.1 20 20 1.79


21 Cyclohexane Vl M 110-82-7 120 70 130 20 120 0.1 20 20 1.33


221,1,1,-Trichloroethane V1 M 71-55-6 120 70 130 20 120 50 50 20 0.1 20 20 1.22-_.


23 Dibromofluoromethane(surr) Vl S 200 200 0 0 0 0


24 Carbon tetrachloride Vl M 56-23-5 120 70 130 20 120 50 150 20 0.1 20 20 0.93


251,l-Dichloropropene Vl M 563-58-6 120 70 130 20 120 50 150 20 0.1 20 20 1.29


25 Benzene V1 M 71-43-2 120 70 130 20 120 50 150 20 0.5 20 20 0.93


27 l,2-Dichloroethane Vl M 75-34-3 120 70 130 20 120 50 150 20 0.1 20 20 0.94


28 l,2-Difluorobenzene (ins) Vl I 0 0 0 0
--


29 Methylcyclohexane * Vl M 108-87-2 120 70 130 20 120 0.1 20 20 2.05


30 Trichloroethene Vl M 127-18-4 120 70 130 20 120 50 150 20 . 0.2 20 20 3.188 1


-_._._--------f-- -----------_. _._. "-- --- --------- f---- - _..._--- _...-.-..- ..... ---- ---_.- ._---
120 ---50--150-----200.1---- 20-H-~-------o:68j311,2-Dichloropropane Vl M 78-87-5 120 70 130 20- --~--- --'---
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Compound List for Environmental Reporting Method: 0208030.ERM
ERM Path: C:\HPCHEM\ENVFORMS\


Name


Method


name is


different


I


Fraction


Abbreviation


Type


CAS #


Surrogate
Amount


Limits


Water Water Soil


Soil Low High Low High


Matrix Spike


Amount Water


Limits


Water


Low High RPD


Amount Soil


Soil


Low High RPD


Response


Factor
Minimum


Max RSD


Max Dev


I


MOL


On
Column


324-Methyl-2-pentanone * V1 M 108-10-1 120 70 130 20 120 _L 0.1


1
0 201 4.4


33 Dibromomethane V1 M 74-95-3 120 70 130 20 120 50 150 ~_---o:t 20 20f 2.38


~~::;;l~,"~=-:,~:: ~-=~ 7'~7:~-=~ ~ioo 200 ~[ l···r'- '20'-:,=.. ."':~20 f'O1,0
1


20= Qri--':--2f~
_~~!iex~one_ V1 M 591-78-6 ---+-f--~,-----~~*+~--~l ~~~ ---s-l-is-() -20 -----6:i-~~-~6i - ~:~1i


-f:~==~=-=-.~_ ~_t;~l~~.=••··~=Ft·l:~~=;1:;:~'~~f5bi~11 ~=!t3·~1···· .H~II
r- :~6~~~~~ti1:~e---~-------~-lli~~~-- - -~ -.. i_J ~~~tH6~6-H6 ~ ~_~._ ~6L __ ~!ii


~E~g:~;'(iOS) --=~ __ ,~_~~_ '=-=-J~.;;;~;;;i====~-;~j1~~~:~i
_. 461,l,l,2-Tetrachloroethane V1 M 630-20-6 c--- }20 70 130 _~ .1_20 ~_12 ~OJ ~?~


47!!1/2__:~'>'i.~~~ ~_ M 106-42-3 _ +1~~._Z_~ __1}Q 20 !.?~ . _ _ _ _~:l __ ?_~ _20[ __1.9!'
480-Xylene ~_ M 95-47-6 ._ _ !20 _~ _~Q _2Q l~~ _ __ _ __~.~ _ ?Q _ 291 2
49 Styrene V1 M 100-42-5 __1--_ 120 70 130 20 120 .. 0.3 20 _.lQ __~
50 Bromoform Vl M 75-25-2 120 70 130 20 120 0.1 20 20 1.45


-.-------..-----------.--------- f----- -.. --- .. -.--.. --- .. - .- ---- -- .


51Isopropylbenzene Vl M 98-82-8 120 70 130 20 120 0.1 20 20 1.818


52 BFB(surr) Vl S 200 200 0 0 0 0
f--t-----O-~----.--------I__- -1-.-,---- -- ..- --- ---f--- --- ---I- -------


53 Bromobenzene Vl M 108-86-1 120 70 130 20 120 0.1 20 20 0.867
1--- -------f-----1


541,l,2,2-Tetrachloroethane Vl M 79-34-5 120 70 130 20 120 _ 0.3 20 20 2.31


55 n-Propylbenzene Vl M 103-65-1 120 70 130 20 120 0.1 20 20 1.94


561,2,3-Trichloropropane Vl M 96-18-4 120 70 130 20 120 0.1 20 20 2.9


572-Chlorotoluene Vl M 95-49-8 120 70 130 20 120 0.1 20 20 4.44


581,3,5-Trimethylbenzene Vl M 108-67-8 120 70 130 20 120 0.1 20 20 1.448


594-Chlorotoluene Vl M 106-43-4 120 70 130 20 120 0.1 20 20 1.245
f---\-----------+--+---\--+-----+--+--+---j--j----j----j---f---+--+--f---+--+--f---- -------


60 sec-Butylbenzene Vl M 135-98-8 __ .__ 120 70 130 20 120 i- ~~0 12 . .?785
1__-611,2,4-Trimethylbenzene V1 M 95-63-6 120 70 130 20 120 _ 0.1 20 20 2.089


62tert-Butylbenzene Vl M 98-06-6 __L_ 120 70~~_20 120 0.1 ~Q 20 2.945
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Method


Name


Compound List for Environmental Reporting Method: 0208030.ERM
ERM Path: C:\HPCHEM\ENVFORMS\


Fraction Surrogate Matrix Spike Response


Abbreviation Amount Amount Water Amount Soil Factor
Type Limits Limits Minimum


name is C 5 IA # Water Water Soi Water Soil Max RSD


differe,t ISOil Low High Low High LOW}i9h !RPD Low High RPD Max Dev


MOL


On
Column
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Sample List for Group


Printing Oate 4/7/20084:31 :04 PM


Lab File ID SAMPLE NO. Lab Sample ID Date Acq. Date Rec. Date Due


03060804.0 VSTO CS1 20ng 82608003 03/06/08 19:20
--


03060805.0 VSTO CS2 60ng 82608003 03/06/08 19:59
-~ .


03060806.0 VSTO CS3 80ng 82608003 03/06/08 20:38
-~--~--~----


03060807.0 VSTO CS4_120ng_8260800 03/06/08 21 :17
.~----------- ------
03060808.0 VSTO CS5_200ng_8260800 03/06/08 21 :56
03060809.0 VSTO CS6 300ng 8260800 03/06/08 22:35


.-
03060810.0 VSTO CS7 500ng 8260800 03/06/08 23: 14
03100801.0 VTUN CCAl 82608003C02 03/10/08 08:22
03100802.0 CVER1 CCAl_82608003C02 03/10/08 09:28 02/28/08


--


03100808.0 IBlK1 INS. BLANK 3/10/08 03/10/08 15:52
f----- -


03100809.0 1316063 0208030-4a 5.0ml 03/10/08 16:58 02/28/08
03100810.0 1316075 0208030-16a 5.0ml 03/10/08 17:33 02/28/08
03100811.0 1316059 0208030-20 5.0ml 03/10/08 18:09 02/28/08


--


03100812.0 1316058 0208030-5 100ul 03/10/08 18:44 02/28/08
03100813.0 1316061 0208030-6 10ul 03/10/08 19:19 02/28/08


--~- --_. '------- ~--_.
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PROJECT CASE NARRATIVE AND CHAIN-OF-CUSTODY RECORD 







TIME


TIMEDATE


O EXPEDITED
REPORT
DEUVERY
(SUACHARGE)


TIME RECEIVEOBY (SIGNATURE)


TIME REliNQUISHED BY (SIGNATURE)


DATE


DATE


SERIAL N~ 27723
ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD


7715 CORPORATE BLVD.
PLAIN CITY, OHIO 43064


614·873·0710 800-733-8644
FAX 614-873-0810


f£f--t..---'----L---I.:.--.L----'---'---t..--...J.---I DATE DUE _
REMARKS


CEIVEO BY (SIGNATURE)


REUNQUISHEO BY (SIGNATURE)


SAMPLE IDENTIFICATION


®


SAMPLE
DATE TIME


~::;:~CTlOC, SAMPI£R(S) NAME ~ ~.1 \{ 1. <;,! l' I
t\"'T (\I\"...k L-.i'~_,""",,) "'cr't." " '1.1. t '~j...


':4nalyticaf Laboratories and Consultants"


Data/Analysis Technologies, Inc.


PROJECT REfERENCE P.O. NUMBER


C'.!A~ .. ~ .. k m~*('


CUENT NAME CLIENT PROJ CT MANAGER


Li;·....--.:r? 1)-, j v;,v(..~


CLIENT ADDRESS (CITY. STATE. ZIP)


i CiO W \''''/])'''''~I Y\...,,,,, ....,nJt.,







TIME


TIMEDATE


D STANDARD
REPORT
OEUVERY


O EXPEDITED
REPORT
DELIVERY
(SURCHARGE)


ISHEO BY (SIGNATURE)


TIME RECEIVEO BY (SIGNATURE)OATE


OATE


SERIAL N~ ·27724
ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD


7715 CORPORATE BLVD.
PLAIN CITY, OHIO 43064


614-873-0710 800-733-8644
FAX 614-873-0810


'f---L..._~--'-----'-_-I.._-...J.~_",--_-L-_-L_-{DATE DUE _


REMARKS


LABORATORY USE ONLY


PO NUMBER


TIME RECEIVED BY (SIGNATURE)


PROJECT NO.


\
'¢"" Po J} t"


.. ).,\ \ " 4' I


®


Data/Analysis Technologies, Inc.


':tIna/yUeal Laborstones and Consultants"


PROJECT LOC.
(Stelel ttl
CLIENT NAME


L,p..r.. t Y "







TIME


TIME


OF


21725


DATE


O EXPEDITED
REPORT
DEUVERY
(SURCHARGE)


SERIAL N~


TIME RELINQUISHED BY (SIGNATURE)


TIME RECE.tYEO BY (SIGNATURE)


DATE


DATE


ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD


7715 CORPORATE BLVD.
PLAIN CITY, OHIO 43064


614-873-0710 800-733-8644
FAX 614-873-081 0


fi(f--"""----'----''----.L--......t.--'--...J...--.J.--.L.---( DATE DUE _


REMARKS


RELINOUISHED BY (SiGNATURE)


TIME RECEIVED BY (SIGNATURE)


PROJECT NO.


SAMPLE IDENTIFICATION


®


Data/Analysis Technologies, Inc.


kAnalytfcaJ Laboratories and Consultants'


CLIENT ADDRESS (CITY. STATE. ZIP)


\'-\" N'N f'1q,(,.,.";H~,, C/T O~ ~b


PROJECT LOC. SAMPlER(S) NAME
ISlate)


(2..'\
CUENT NAME



















TIME


TIME


2.7723


DATE


DATE


D EXPEDITED
REPORT
DELIVERY
(SURCHARGE)


.~
i",


SERIAL" .-


RECEIVED BY (SIGNATURE)


REUNOUISHEO BY (SIGNATURE)


TIME


TIME


DATE


DATE


ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD


7715 CORPORATE BLVD.
PLAIN CITY, OHIO 43064


614-873-0710 800-733-8644
FAX 614-873-0810


; '"- L
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RECEIVED BY (SIGNATURE)


REUNQUISHED BY (SIGNATURE)


TIME


..~ .• " j ~ ~


FAX .\' .• " I' I


SAMPLE IDENTIFICATION


PROJECT NO. P.O, NUMBER
:: ~" . (..)


" -.(;~


::; ....


i ;; . '}


t ., \ ... , ~, '/ "~


\ ~ '~,' • 'J


; .~ J ' ~' '1\


I';" .. 'I 'j


---------------+-f-+-f--+--:"'~--.,......,-"-'...:.:..;:...-----+----+--+---+----+::....",-------~(.,.... ,


... ~. ,.
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".


);,..,g 1\,' ..


L_···· .
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~'l ~\I" fi
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,;;. .i.~ L',.i ~.
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CUENT ADDRESS (CIlY, STATE, ZIp)


. .:..
CUENTNAME


PROJECT LOC.
(S1ete)


DATE TIME


A "if ~'i I') '4 "


LABORATORY use ONLY







•Loureiro Engineering Associates, Inc.
An Employee Owned Company


TRANSMITTAL SHEET


TO:


COMPANY:


FROM:


RE:


Ron Mitchum
OAT, Inc.


David N. Scotti


REQUEST for ADDITIONAL
ANALYSES


FAX NUMBER:
DATE:
NO. OF PAGES (including
cover):


LEA REFERENCE
NUMBER:


614.873.0810
3/20/2008


4


15RP6.01


[RJ URGENT o FOA REVIEW [K] FOR YOUR USE o PLEASE COMMENT 0 PLEASE AEPLY


On Monday, February 25, 2008 LEA collected samples from the Centredale Manor Restoration
Project Superfund Site located in North Providence, Rhode Island. The samples were received
by you on Tuesday, February 26, 2008, under Chain-of-Custody (Cae) documentation (COC
Nos. 27723, 27724, and 27725). Copies of the COC fonns are attached for clarification of the
analyses that we are requesting for the samples.


Please release from "HOLD" and analyze the following 7 samples for dioxins/furans by
USEPA Method 8290:


1316057 1316062 1316058 1316061 1316074 1316060 1316059


Subsequent to analysis, please hold all parts of samples for potential, future re-analysis. Please
let me know if you have any questions. I can be reached at 860.410.2976. Thank you.


The information contained in this facsimile message nUIy be informtJlion protected by attorney-client and/or the attorney/work product pril'ilege.
It is intended only for the use ofthe individual named above and 1Mprivileges are not waived by virtue ofthis having been sent byfacsimile. If
the person actuaJIy receiving this facsimile or any otMrreader ofthe facsimile is not the lUU1Ied recipient or the employee or agent responsibk to
tkliver it to the named recipient, tmy use, dissemination, distribuJion, or copying of the communication is strictly prohibited. If yOIl have
reaived this communialtion in error, pkase imme4iaJely notify us by kkphone and return the original message to us at the below adilress via
U.s. Postal Servia.


100 Northwest Drive, Plainville, CT 06062 860-747-6181 Fax 860-747-8822


An &mploy •• Owned Coapany
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-TomcJltlocalioM.


H To mD'It laut!ont,


~~~~nN~~cip.0
50 Cash/Check


4[J FedEx
- - Tube


slJ ~~l'o!~'~UNI845 , "


o Cargo IIIIcralt Only


form
10 No.


i . .. Include FedEx addteSi in Section 3. -_ ..._-_._~


1n ~tOF~~~t~~~~t~n 31lJ ~tDF~~~o~:Jon
Not aVililoblr.lul Available ONLY rOf Fed&. Pliority
Fr.rltJ. First Overni~ht Overni~t and F,<Ib201ly


10 seleclloca~ons


2 [J FedEx Pak" 3[J FedEx
Inclurl~H Fed&. Slna~ Poll.. 80)::
fllc1fl Lafgc ro~. And Fcc1(x SIUfdy Pa~.


0200 .


Special H,lndling
SATIJRDIIY Delivery
Nolova,lablo tor
FcdEJr.Slnndallt Ovllrninhl.
FcdF..fifsIOvllfn,ghl.fllrlhFxClfI)5~


Savllr,C" FcdE.t.JOOly frciuht


Packaging
FedEx
Envelope"


Does this shipmen' contain dDngerolis goods?
(;\J~~-.~-.- 0y::OI; mv1t be ehec~.ed. y~~-' -'--_."1
lJi.... 4 L..1 As PCf eUached [_.l Shi~po(. OeClallulol1


. Shifl~r.f·sOnclaration nalreQuirec1
Oon\lNolla goorlslincluding c1ry iccl cnllllO!lJr. Ihippr.lI in Fell&. pftc)aging


¢,:.payment B/!!J..~~_--- Et1tefF,db.A~~lNo.orC~dttCardN.o,b!low. -----,


'1 X,~~~;r, 2 [ .! Recipient 3 U Third Panty 4 [J Credit Card
Section 1'Ni11.'_d. .__.__. .


Total PAckages


______L _
8 NEW Residential Delivery Signature Options Ifyou,,,ui,,,,,,'otu,,,ch"kOi"",,'Nl',,"


O
No Signature '.J Direct Signature 0 Indirect Sianature
Required 10 J Anyoneatretlpionfs 34 Ifn~?n8,sa"'8rr.bI8el
Plc-lagl may be lclt wilt>. -- addlcss '!lay sign for dcll..."I)'. rectP,e~t'1 ad~r1lSs, anyone
olll. obl8ining n sign.lll1rll h~ Ifppf'81. a~, nelghb?nnp addren ~8Y
lor delivp.ry. sign 101 dll'hvery. Fee IJpp118J,


RI"I. Om MJSooP,n 1158211<lll194-2OJ'S Fadb.·PAINTEO IN V.SA SRY


4b Express Freight Service PBckBgesover/50lbs.


7L"l ~~j~l~i~~~J.1;f.c~~C~lty" 81 'j ~;r.~~rl~~~n~~~~~;,!~rht"r~day 831 "J f~f~~~,~~s~d,,~~~ight
-~ ,hillmontH will bc dclwllfccl Oll MOlldAy . Ihi~m8nls'Nill be dlllivollld nrl Mond"y ,-_. SsltJrday Dclivory NOT availl1bla.


ltnl"J~S SATURDAY Dfllivcryir.llllcClorl unliJu SATUnOAY Oolivery is 10lacllHl


• C~lllor Conlirm8lioo: _


FedEx R:~~~~~,::~, •
4a Express Package Service I~


1¢Fed Ex PriorityOvernight 5' 0 FedEx Standard Overnight S0 FedEx First Overnight
Ne~ bUJiMU morning: Friday Ne~ bUlIines,$ afternoon" . Eani,,, naxt businen morning
shipmllntl IMU bB dt!livt!rcd on Mond"y -- Sa:urd'y Delivery NOT av,i\;tb,ll. dalivery 10 nleclIQtUionl.-
Ullinss SATURDAY f1clivr.ry i, SChlC\l!d. Saturday Delivory NOT availabl8


6


:1 r-I


5
I; [J


9851


DeplIf1DDrISI.~BlAoom


43064


06062


3269


ZIP


ZIPCT


Phq~~ 860 410-2936


8580


State OH


State


102160223
Senders Fed Ex
Account Number


8580 3269 9851


I UL 'u n:c 14., '
PRIORITY OVERNIGHT


DAT_--.lJ}.<;'_.! , P.b!>.':'.~__. .•__. . _


DAT Inc,


II


100 Northwest Drive-'---='-----_.


Plain City


Plainville


To,.. Ullt I Plckl • b. held It ••paclflc FedEli locltion, prim FadEl addrl" her•.
Address


C


~~~~~ 7715 Corporate Blvd
W. Clnnol deliver to P.O. bons or P.O. ZIP co!1n.


Address


City


Company Loureiro ENGINEERING ASSOCIATES? INC.


~QD USAirbill
Express


2 Your Internal Billing Refarence


Company


3 To
Recipient's
Name


lit From
Date


l __


' ...


c


,---
I
!


I L
~
~ 8580 3269 9851


Emp# Cl21898 25FEB88 PVDA


Sampitl No., ..;......_


;....,~.


. Y1/1 , CU~TODY SEAL
~ Collecting Sample . / '~"- W_J'-= -


,
(Signatulll)


';)../~S 0 ~~, TIme COllected, _lollected


----_._..._._-"'....__._-....,,,.....,,,,...,...,,-
LCK


OH-US
43064NS-CMHA


I II I







·TolM/lltlocllflons..


- To rn<m loellflom.


CrtdilCtrdAuth.


4fJ FedEx 1rlDther
Tube ~


·Ooclaradvllu.limllS500


.J


Form
10 No.


Total Weight ,


'S :~ .x~


2[] FedEx Pak' 3lJ FedEx
Includos FedE:t Small Pall.. Box
fcdEx llllOc p;.. 11011 Fl1dE~ Slurdy Pak.


0200


Packaging
FedEx
Envelope'


tOur IIDbili1visiinliled 10 $100 unless you declare a higher velue. See the current FedE.-.. Service Guide lor d8lails. L::====.J
8 NEW Residential Delivery Signature Options "you",u;"";g,,,,,,.,,,,,o;,,,,,,,oo;,,,,


4b Express Freight Service Packages over l!iJlbs.
FedEx !Dav Freight' I' I FedEx 2Day FrBinht U'- FedEx 3Dav Freight7 r-- '\ N~:d hlr~jnr.u nA,/-". Fllri~y 8 ) Sacnnd hlr~i~D!S dav .PThul"1idllY 83 Third busineu day,·· ,


.J shipments will be dllll'lclcd on Mondav .. - $hipmenlS WIll be delwored on Mondav Sarurd.y Delivery NOT Iv.Hable.
unleu SATURDAV Dtllivel)'is '1IIccled. union SATUROAV De~very is StlleCted.


• Call for ConftrmJlion:


, FedEx 2Day I I FadEx Express Saver
3 I I ;hij~l~~:~;:;~I::~.~~ ~~r~r.;~~;r~t~MondBy20 ~~~'~:~~~~'g~~~~d~Y~OT availahle.


unless SATURDAY Oclivlll)' is solecled.
l _ FedElt Envelope raID nolav,il,b\•. Mioimum charlie; One.pound rale


5


60


'.,', "I


1:1748


410-2<)36


05062


------_....--_..~-~----


3269


860


ZIP


Pho~e ',.


Phone


CT


8580


Associates. Inc.


102160223


State


I III I
8580 3269 9748


Inc,


I


DAT,


100 Northwest Drive


Loureiro Engineeering


Plainville


f'\ \ d~ \ '1- Sende(s FedEx
d ,.) 0," Account Number
~ ,---_._.__..__•.._--_._-


City


Recipienrs 7 C 1
Address 715 orporate B y_d .. ...__ ......
w. Clnnol deliver 10 P.O. bO~l!I or P.O. ZIP cadIS. Depl/Flc.o'/.iuilc!Rnom


Date


Compeny


From


Sende(s Mark Winbourne
N.a.me, ..... '"


~A~dd~r].es~s'--_--- DD;;.;"uii;"/s","""m


~~ USAirbill
Express


.Company


2 Your Internal Billing Reference


3 To
Recipient's
Nam,.!!!e:..- .


L


C')


~;
~


~
(!:)


~
E
0
(.)


~
~~


~ "'C
('t> ~........
0...,
Ul
Q\
Q


FecIb.
~8580 3269 9748


TUE - 26 FEB A2
PRIORITY OVERNIGHT


NS-CMHA
-~-~~~---. -Lei<


OH-US
43064


II I Date Collected


S::;'iIole N6;!'-,, _
. ;,~ ...


f",
_ T1me Con~cteL , _


Emp# 1121898 25FES08 PVDA







f
o
3


·Totnoll.~.


• Oeclaredvalue limi't5SXI


Packages over 150 1IJs,


~~r~esi~?s~r~~~~ight
Silulday Delivery NOT .vftilabllJ


form
10 No,


r----- Include FedE,x Ilddrns In Seetlon3. --~


11
"'1 HOLD Weekday '1 HOLD Satunlayot FedEx Localion 31 1 . at FedEx Locaoon


Not avnitllbll.' tor Availabla ONLY for FtdEx Priority
FllllfJ: Fit~l Ovnrni!lhl Ovsfflighl and FidEI 20llY


loscleclincluans


2 :-] FedEx Pak' 31'0l FadEx
lJ1tl\llIC5 FcdEJ: Smell Pel Box
Fodh l"rgo P6k. and FctlEx Sturdy Pat.


0200


Packaging
FedExEnvolope'


, J No SiDMlure 10 I I Direct Signeture. 34lJ Ind.irect SionatureL_ Required L~.J Anyone al racipient's It no ~nt IS eve:reble at
Pllckage mlly be lr.ftwi!h. IIddrp.ss may sign lor dollVory. rllcrplo.n(a ad,dress. anyona
out obtllining asignnlllm ka IIppJln I~ anelghb?nng addrus mllY
tClrl1clivery. sl!lnforl1ollVory.ke'fJpllfH.


Rn. 0.1. ~P.rtll!1S281-e1994-2OO!iFadE:s:-PRINltD IN U.SA SR't'


'Our liability is limiled 10 $100 unless you decliHll ahigher value. See '\he currem FedEli: Service Guide lor details,
L.. _


8 NEW Residential Delivery Signature Options II,.,,,q';'''';''''''',,h,,W''''''''d;''''


4b Express Freight Service


7 r--j t;x~~l~i~~~~aYat.;.e~~~1~~ 8 ["1 f;C~~b~S~~X~~;i~~~fSdaY 83 0
. ~hiflm8ntswill hI;! doJlvp,rr'l1 011 Mnml~y _ .. I J:hipmRnlS will bIl dolivctrld on Monday .....


unless SATURDAY Or.livllI)' 15 selr.CllHI. unlflr,s SAT\JAOAY Dr.livr.cyia selectod


• Can IO! Confirmation:


6 Special Handling


31'1 ~~J:I!.'~h9.,~; Delivery
Fp.d~x Slandnrtl Ovr.rlltghl,
Fl1\1hFirs'Ovr.rl1l\lhl,FcI1Exhflrp.~5


Sava!.n, FcI1F\ JOay frlliohl


Does lhis shipment contnin rtnngerous goods?


'~~~-~LJ °x;i:::'::::OOh,U r;~,:(,~,:,~~.:o:l 6U ~~,:C'~UN"'5 II. tg


oano:rous good' tinCIUr1~;~p:~r;:~::I~~:~~:. ShiPpac1n~ ~:~~:~~·Ckllllino. 0 Cargo Airc~aft Only


5
61l


.- ~... '"


FedEl< Retrieval Copy •


•• bp.... ''''.g.S,"'" """....~. '$".II~
1:::f~;2~,;:.',o~~~,~~~;~:~ht 5 [I ~;2~,~,~;~~~,~:~o~·vernight 6 D r;,~~!,~r;J,~:,~~;~:
~ shlpmcnLSWll1 bl! dClrVNCI1 on Monday - Sowr!1l1Y Oerrvory NOT Ilvlln,hl, delivery 10 selecllocetions,'


union SATUflQAY OCliv'lry I~ sclcr.rcd. Salurday Delivery NOT available.


3 [-J ~~C~~d~~S?n~~ day.' Thllr~ey 20 r-l ~~r~~~i~~~~:'~Saver
-.. ohipmanlS will be delivered on Mnnrloy '-.J SsMdlly Oelivlll)' NOT avftitahto


unlcllS SATUflDA.... Ollli..,r.!)' is ~CICClCd.


L-.._ fedEl Envelope ralO no! aVlli\able. Minimum charge: One.pound rete. ~-----l


9634


OapUAoorlSuiteIRoom


410-2936


3269


860Phone


,--------------"-_._-----


8580


16 102160223
Sender's FedEx
Account Number


8580 3269 9634


Inc.


__.. ._._, ,_, ~gn~_, .__.


OAT?


7715 Corporate Blvd


I I I


Mark Winbourne


PlainvHle


L


Recipient's
Addrass


Company


w. tlnncn d,rl\l.r 10 p,o. bOlles or P.O. ZIP codes.


.--.-----••.-.--.-.--------..-------- •._-------- OepIJAo~~Ill!Room


Address


Date


City


Sender's
Name


From


~Co~m~pa".!lny~__-=L~o!.,!,u~r,-"e,"-"i.....ro Engineering AssocLC!..~1§.L!.Q~-, _


~~ USAirbill
Express


7 . Payment ~~'-~f!'- __ Enter fedElI Acct No. or Credit Cllrd No below.~ ~~~~~~cip. 0
1M Sender 2 n,. A8Clplent 3 0 Third Party 4 D Credit Card 5D Cash/Checko AcctNI).in _


Section lWoll


1~::::~;::·:~:·:·~:'\:~:'~~·:~:~:'d:~~·1:·P:::"~:':F':dE:':''':':liO:'':P':'':'F:'d:h:':d':'':':,":'':''~~~:s:ta:t:a~~~0~i~I~~~~:Z:I:P~~~4~~3~0~~6~4~~~~~~-~-=_ -~~--~~-~I ~-t-k-.;';~-


3 To
Recipient's
Name


2 Your Internal Billing Reference


---'-·-·-"""··-~L-""C~K


NS-CMHA 43064,


11111111 III I III
....... "


Date Collected


,
jlVJ L CUStPE)Y SEAL ~;
_~.r~"U~ sat·r'aNo, -


Person Collecting Sample ---,-.:=::::~~~(S~lgn~atu:;;re)I------ '. .


_--~....(-~,i{O S' T1meCollect~ :~-------


:>'>4;:~j·
,..:....• "1\


'.f


TUE - 26 FEB A2
PRIORITY OVERNIGHT


~
TRK# 8580 3269 9634
~ ,


Emp# 82180a 2SFES8a PVDA







----------------------------,.,---------------....;..---------,
DAT Labs Inc.


Sample Receipt Report


Client: -t;::fl~~~~~~=~~~~~:::.......~~~vw ~"'~ . The client has been contacted.


Custodian Initial: ~ Date: {;)/~ralo g ('tc .d~ L__======-......:y:...:e:.s -=====::........:N~o~____.J----eJ" ' ':\ .()l9 U
Second Review: Initials: Date: (/'


Upon receipt of samples, check if any of the following discrepancies have been noted.


cac and samples do not match


No unique sample identifications


Samples received outside of the required temp criteria.


No preservation type was noted


No date of collection stated


No time of collection stated


Recei


Correction Factor:


Corrected Tem


C


c
c


The sample collector was not named


Sample containers were not appropriate


Sample labels were destroyed or unreadable


Samples were received outside of holding time


There was not enough sample to perfonn the requested analysis.


Samples showed sign of damage or contamination.


Aqueous samples for volatile analysis: Headspace? Y


Sample pH acidic basic neutral


Details:


N


Check


Sample pH for nonvolatile aqueous samples and presence or absence of headspace (Y or N) for YOA aqueous samples shall be recorded at time of sample log-in.
Under no circumstances shall YOA vials be opened at time of sample receipt.


Other Discrepancies:
Sample ID
/$I€IJ f'? ,J/v4


Discrepancy
/!CJI1 {tdtl/.e- C/l.AcK.eo 0""; MtJYl1 _


Upon receipt, the samples met all ofDA T's acceptance criteria. DA T Project #


nATFIlM 1049 Il.vi.;on 2







DAT SAMPLE RECEIVING
7715 Corporate Blvd. Plain City,OH 43064.


·P:roject Number: 0208030


Date Received: 2126/2008


.... Cli~htNalt1e: Loureiro Eng. Assoc.


TrCicking:fiumijer: 858032699634 Package Temp:


coc: :",
6.9 C. _~ ~~ ._


Comment:
samples archived
I


amber bottle
I


Matrix: Container:


Sample Information


Client 10:


1316057 . , ,
I


1316057 0208030- 12/25/2008 aq voa vial one voa vial
I2NB/C/D/EIFIG/H cracked
III


1316057 uf 0208030-3NB/C 2/25/2008 aq amber bottle


1316063 0208030-4 12/25/2008 aq vea vial


1316058 0208030-5NB/C [2/25/2008 aq vea vial


1316061 0208030-6NB/C [2/25/2008 aq vea vial


1316074 0208030-7NB/C 2125/2008 aq voa vial


1316062 0208030-8 12t25/2008 aq amber bottle sample archieved


~T--La-bota-loty-Rece-lving-/nitia-"Is


0208030


2I26l2OO8 1:10A8 PM
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DAT SAMPLE RECEIVING
7715 Corporate Blvd. Plain City,OH 43064.


Project Number: 0208030


I .


Client 10: Laboratory 10 Date Matrix: Container: Comment:
1316062 uf 0208030-9 2/25/2008 aq amber bottle


1316058 0208030-10 2/25/2008 aq amber bottle sample archieved


1316058uf 0208030-11 2/25/2008 aq amber bottle


1316061 0208030-12 2/25/2008 aq amber bottle sample archieved


1316061 uf 0208030-13 2/25/2008 aa amber bottle


1316074 0208030-14 2/25/2008 aq amber bottle sample archived


1316074 uf 0208030-15 12/25/2008 aq amber bottle


1316075 0208030-16 12/25/2008 aq voa vial


1316060 0208030-17 2/25/2008 aq amber bottle sample archived


1316060 0208030-18AfB/C 2/25/2008 aq r,Foa vial


1316060 uf 0208030-19 2/25/2008 aq amber bottle


1316059 0208030-20AfB/C 2/25/2008 aq voa vial


020B030


2I26l2OO8 1:10:48 PM
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DAT SAMPLE RECEIVING
7715 Corporate Blvd. Plain City,OH 43064.


Project Number: 0208030


; Client 10: Laboratory 10 Date Matrix: Container: Comment:
1316059 0208030-21 2/25/2008 aq amber bottle sample archived


1316059 uf 0208030-22 2/25/2008 aq amber bottle


0208030


2I26l2OO8 1:10:<18 PM
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SDG Narrative
Laboratory name:


Case Number:


Sample Numbers:


SDG#


Contract Number


Task Order Number
Cooler Temperature:


Data!Analysis Technologies, Inc.


Centredale Manor


# 1316058, 1316059,1316061, 1316063, 1316075


1316057


Loureio Engineering


Project Specific Comments: High levels of analytes were present. Dilutions were made
into the calibration range. All results that are over the highest calibration point are
flagged "E" on the associated Form 1A. Matrix spike analysis was performed on the
diluted sample.


Quality Control:


CRQL: The DL was reported


The surrogate recoveries met the QC guidelines in EPA 8260C and are reported on Form
2A.


Matrix spikes: A matrix spike and matrix spike duplicate were performed on 1316057
and the results are reported on Form 3A.


Internal Standard Recoveries: The internal standard met the QC guidelines in EPA
8260C and are reported on Form 8A.


Report reviewed and prepared by


R.K. Mitchum, PhD:
President
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SDG Narrative
Laboratory name:


Case Number:


Sample Numbers:


SDG#


Contract Number


Task Order Number
Cooler Temperature:


DatalAnalysis Technologies, Inc.


Centredale Manor


1316057,1316060,1316068,1316074


1316057


Loureio Engineering


Project Specific Comments: High levels of analytes were present. Dilutions were made
into the calibration range. All results that are over the highest calibration point are
flagged "E" on the associated Form lAo Matrix spike analysis was perforn1ed on the
diluted sample.


Quality Control:


CRQL: The DL was reported


The sUlTogate recoveries met the QC guidelines in EPA 8260C and are reported on Forn1
2A.


Matrix spikes: A matrix spike and matrix spike duplicate were performed on 1316057
and the results are reported on Form 3A.


Internal Standard Recoveries: The internal standard met the QC guidelines in EPA
8260C and are reported on Form 8A.


Report reviewed and prepared by


Page 3 of 424







SDG Narrative
Laboratory name:


Case Number:


Sample Numbers:


SDG#


Contract Number


Task Order Number
Cooler Temperature:


DatalAnalysis Technologies, Inc.


Centredale Manor


#1316057,1316059


1316057


Loureio Engineering


Project Specific Comments: High levels of analytes were present. Dilutions were made
into the calibration range. All results that are over the highest calibration point are
flagged "E" on the associated Form IA. Matrix spike analysis was performed on the
diluted sample.


Quality Control:


CRQL: The DL was reported


The Slln"ogate recoveries met the QC guidelines in EPA 8260C and are reported on Form
2A.


Matrix spikes: A matrix spike and matrix spike duplicate were performed on 1316057
and the results are reported on Fom1 3A.


Internal Standard Recoveries: The internal standard met the QC guidelines in EPA
8260C and are reported on Form 8A.


Report reviewed and prepared by


R.K. Mitchum, PhD.
President
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t.age 1 or J


Deb Johnson


From:
To:
Cc:
Sent:
Attach:
SUbject:


"Mark A. Winbourne" <mawinbourne@ loureiro.com>
<deborahjohnson @core.com>; "'Ronald Mitchum'" <ronaldmitchum@core.com>
"David Scotti" <dnscotti@ loureiro.com>
Thursday, March 20, 2008 2:12 PM
filtered_sample_dioxin_analysis_request.pdf
15RP601: Request for Additional Dioxin Analyses


Dear Ron and Deborah,


Relative to groundwater samples you have for LEA's Centredale Manor project in North Providence, Rhode Island, please refer to
the attached request to remove samples from "Hold" and analyze them for dioxins / furans by EPA Method 8290.


Please call me or Dave Scotti at 860.747.6181 if you have any questions.


Thank you,


Mark Winbourne, P.G.
Senior Geologist
Loureiro Engineering Associates, Inc.
860.747.6181
860.747.8822 Fax
mawinbourne@loureiro.com
Visit us on the web: www.loureiroengineering.com


The information contained in this electronic file or files is for convenience of use Q®t.. Loureiro Engineering Associates, Inc. (LEA) is not responsible for the data contained
herein or for any computational programming contained herein. LEA's responsibility extends solely to original "Hard Copy" mapping and documents prepared by LEA LEA ;s
not responsible for the use or manipulation of information contained in this electronic file or files by others, or the use of this information in conjunction with other software
programs. It is Ihe responsibility of the user of this electronic file or files and any future users of this information to veri;y lis accuracy.
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ralSe; J. Vi J.


Deb Johnson


From:
To:
Cc:
Sent:
Attach:
SUbject:


"Mark A. Winbourne" <mawinbourne@loureiro.com>
<deborahjohnson@core.com>; "'Ronald Mitchum'" <ronaldmitchum@core.com>
"David Scotti" <dnscotti@ loureiro.com>
Thursday, March 20, 2008 2:12 PM
filtered_sample_dioxin_analysis_request.pdf
15RP601: Request for Additional Dioxin Analyses


Dear Ron and Deborah,


Relative to groundwater samples you have for LEA's Centredale Manor project in North Providence, Rhode Island, please refer to
the attached request to remove samples from "Hold" and analyze them for dioxins / furans by EPA Method 8290.


Please call me or Dave Scotti at 860.747.6181 if you have any questions.


Thank you,


Mark Winbourne, P.G.
Senior Geologist
Loureiro Engineering Associates, Inc.
860.747.6181
860.747.8822 Fax
mawinbourne@ loureiro.com
Visit us on the web: www.loureiroengineering.com
The information contained in this electronic file or files is for convenience of use Q!1Ix. Loureiro Engineering Associates, Inc. (LEA) is not responsible for the data contained
herein or for any computational programming contained herein. LEA's responsibility extends solely to original 'Hard Copy' mapping and documents prepared by LEA. LEA is
not responsible for the use 0; manipulation of information contained in this electronic file or files by others, or the use of this information in conjunction with other software
programs. It is the responsibility of the user of this electronic file or files and any future users 0; this information 10 verify its accuracy.
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DAT SAMPLE RECEIVING
7715 Corporate Blvd. Plain City,OH 43064.


Project Number: 0208030


Date Received: 2/26/2008--- ------ .__ . Fed Ex


Client Name: Loureiro Engc6.~~o~cc


Trackingnumbei: 8580 3269 9634


Sample Information


~__--,--,A,,-,n=alysis: . ~Q.<;<:!i9~in_s, fU!~rl? __.


Package T~lm~: . 6.~G· _


~__-"=C-,,,O:..::C:.!:_ ~ cJ:!ecl5..if.CQQJrq.m.clie.!Jl ..


i Client ID: I Laboratory ID I Date I Matrix: I Container: I Comment: I
1316057 10208030-1NB/C 12/25/2008 laq lamber bottle !samples archived l


I I 1 I I II I I


1316057 0208030- 2/25/2008 aq voa vial one voa vial
2NB/C/D/EiF/G/H cracked
III


1316057 uf 0208030-3NB/C ~/25/2008 aq amber bottle


1316063 0208030-4 /2/25/2008 aq voa vial


1316058 0208030-5NB/C /2125/2008 Iaq voa vial


1316061 0208030-6NB/C 12/25/2008 aq voa vial


1316074 0208030-7NB/C 12/25/2008 aq voa vial


1316062 0208030-8 2/25/2008 aq amber bottle sample archieved


~-V ubotalotyReceMnglnltials


0208030


2126120081:10:48 PM
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OAT SAMPLE RECEIVING
7715 Corporate Blvd. Plain City,OH 43064.


Project Number: 0208030


I '


Client 10: Laboratorv 10 Date Matrix: Container: Comment:
1316062 uf 0208030-9 2/25/2008 aq amber bottle


1316058 0208030-10 2/25/2008 aq amber bottle sample archieved


1316058 uf 0208030-11 2/25/2008 aq amber bottle


1316061 0208030-12 2/25/2008 aq amber bottle sample archieved


1316061 uf 0208030-13 2/25/2008 aa amber bottle
I I I I


1316074 0208030-14 2/25/2008 aq amber bottle sample archived


1316074 uf 0208030-15 2/25/2008 aq amber bottle


1316075 0208030-16 2/25/2008 aq voa vial


1316060 P208030-17 2/25/2008 aq amber bottle sample archived


1316060 0208030-18NB/C 2/25/2008 aq voa vial


1316060 uf 0208030-19 2/25/2008 Iaq amber bottle


1316059 0208030-20NB/C 2/25/2008 Iaq voa vial


---l--~
0208030


2l26I2fYJ81:10:48 PM
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DAT SAMPLE RECEIVING
7715 Corporate Blvd. Plain City,OH 43064.


Project Number: 0208030


Client ID: Laboratorv ID Date Matrix: Container: Comment:
1316059 0208030-21 2/25/2008 aq amber bottle sample archived


1316059 uf 0208030-22 2/25/2008 aq amber bottle


0208030


2I26l2OO8 1:10:48 PM


Page 16 of 276







 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


SECTION 5 
 
 


PROJECT CORRESPONDENCE 
 







Page 1 of 1


Kyle Clay


From: Kyle Clay


Sent: Thursday, May 08, 2008 11 :29 AM


To: 'David Scotti'


Cc: Pat Conlon


Subject: Questions on OAT VOCs


We had a couple of clarification questions in the VOCs.


In SDG # 1316057, As an example, for Sample number 1316074:


Is the lab purging 0.01 ml of sample in 1 ml of water? The Form I indicates a dilution of 1, but it looks like
reported values are 100x the MOL and the "digestion" logbook indicates the 0.01 ml/1 ml purge. What are the
purge volumes and what are actual dilutions reported on the Form I's? Can the lab verify that they are actually
purging 1m!.
Also, is the reporting limit used on the Form I's, actually the MOL. What would their actual RL be?


Also the COCs included in the packages were borderline illegible due to copy quality. Some of the times and
dates of collection will not be verified to the legal document unless a better copy is provided.


Kyle R. Clay
Chemistry Department
Environmental Standards, Inc.
1140 Valley Forge Road· P.O. Box 810· Valley Forge, PA 19482
610.935.5577 • Fax: 610.935.5583 • www.envstd.com • kGlay@envstd.com


{'


~
Environmental Standards vvas named to the IDe.


.0.·.. in~gurallnc. 5~OO ,list of~ Fastest Growing 5,.I.••~.'O'.·.....
..... Pnvate Cornpame5 InAmenca.


7/14/2008
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Kyle Clay


From: Mark A. Winbourne [mawinbourne@loureiro.com]


Sent: Thursday, May 08, 2008 1:42 PM


To: Kyle Clay


Cc: David Scotti


Subject: 15RP601: Chains-of-Custody


Attachments: chains_oCcustody_aqueous. pdf; chains_oCcustody_aqueous_amended. pdf


Kyle,


Attached please find two sets of chains-of-custody. The two sets of chains document the groundwater samples
obtained by LEA on Feb. 25, 2008 that were submitted to OAT. The first set (colored white) are the original
chains as recorded in the field and then accepted by OAT. The second set (colored pink) are carbon copies of
the first set that have a correction on chain 27724 deleting sample containers that were not in the cooler
associated with this chain (1 liter amber bottles for LEA sample IDs 1316060 and 1316060uf). Samples 1316060
and 1316060uf are correctly listed on chain 27725 on both sets of chains.


Please let me know if you have any questions.


Mark Winbourne, P.G.
Senior Geologist
Loureiro Engineering Associates, Inc.
860.747.6181
860.747.8822 Fax
mawinbourne@loureiro.com
Visit us on the web: '/tfWWjQy.r~koengineering.com


The infonnation contained in this electronic file or files is for convenience of use Ql1fx. Loureiro Engineering Associates, Inc. (LEA) is not responsible for
the data contained herein or for any computational programming contained herein. LEA's responsibility extends solely to original "Hard Copy" mapping
and documents prepared by LEA. LEA is not responsible for the use or manipulation of infonnation contained in this electronic file or files by others, or
the use of this infonnation in conjunction with other software programs. It is the responsibility of the user of this electronic file or files and any future
users of this infonnation to verify its accuracy.
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®


Data/Analysis Technologies, Inc.


':4naJytical Laboratories and Consultants"


SERIAL N~/ 27723
ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD


7715 CORPORATE BLVD.
PLAIN CITY, OHIO 43064


614·873-0710 800-733-8644
FAX 614-873-0810


Vot1


TIME


TIMEDATE


O EXPEDITED
REPORT
DEUVERY
(SURCHARGE)


TIME RECEIVED BV {SIGNATURE~


TIME REUNQUISHED BV {SIGNATURE~


DATE


NUMBER OF CONTAINERS SUBMITTED


\10 Pi
L


-_.l.-_-i-_--'~_-'-_ _L__L__......L_...........~_.J.... _ _I DATE DUE _


REMARKS


RECEIVED BY (SIGNATURE)


REUNOUISHED BY (SIGNATURE)


p.o. NUMBER


SAMPLE IDENTIFICATION


1]I(.OSl


131' 01 '1







TIME;


TIME


27724


DATE


O STANDARD
REPORT
DELIVERY


O EXPEDITED
REPORT
OELIVEHY
(SURCHARGE)


SERIAL Ns.:


TIME RECEIVED BY (SIGNATURE)


TIME RELINQUISHED BY (SIGNATURE)


DATE


DATE


ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD


7715 CORPORATE BLVD,
PLAIN CITY, OHIO 43064


614-873-0710 800-733-8644
FAX 614·873·0810


NUMBER OF CONTAINERS SUBMITTED


Vofi


ILL I~_!. $: I"


/...~__'--_-.L-_-L._........I.:""""";:""""";.J-_-i-_--l.__L-._-L_-I DATE DUE _


REMARKS


TIME RECEIVED BY (SIGNATURE)


TIME


,(gOC


SAMPLE IDENTIFICATION


1:)1'0 1 '1
G \{<ot~


SAMPLER(S) NAME


(VIy!..
I.J: .. ~") .... -


Data/Analysis Technologies, Inc.


"Analytical Laboratorios and Consultants"


PROJECT Loe,
(SlatelR,_


,1


PAOJF,.GJ REFERENCE


\...:. Y' \.r"J., 4. rY1 "'"' " ,.


CLIENT NAME







TIME


TIME


OF


27725


DATE


O EXPEDITED
REPORT
DEUVERY
(SLIRCHARGE)


SERIAL N~


TIMe RECEIVED BY (SIGNATUAE::j


TIME AELINOUISHED BY (SIGNATURE]DATE


DATE


ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD


7715 CORPORATE BLVD.
PLAIN CITY, OHIO 43064


614-873-0710 800-733·8644
FAX 614-873-0810


7--....L-._---I:........._..L-_-'-__L-_...L_--I.__-'--_-L_-I DATE DUE _


REMARKS


RO.NUMBER


RELlNOUISHED BY (SIGNATURE)


TiME RECEIveD BY (SIGNATURE)


SAMPLE iDENTIFICATION


®


#Analytfca/ Laboratories and Consultants"


Data/Analysis Technologies, Inc.











ANALYSIS REQUEST AND CHAIN


7715 CORPORATE
PLAIN CITY, OHIO











Page 1 of 1


Kyle Clay


From: Kyle Clay


Sent: Thursday, May 08,20082:11 PM


To: 'Mark A. Winbourne'


Cc: David Scotti; Pat Conlon


Subject: RE: 15RP601: Chains-of-Custody


Were the VOCs preserved in the field? Le. preserved containers? There's no indicatation in the data package other
than a general statement in the sample reciept documentation that samples weren't preserved which mayor may not
have refferred to the VOCs, Dioxins, or both. No other documentation is available to verify.


Kyle R. Clay
Chemistry Department
Environmental Standards, Inc.
1140 Valley Forge Road· P.O. Box 810· Valley Forge, PA 19482
610.935.5577 • Fax: 610.935.5583 • www.envstd.com • ~envstd.com


Environmental Standards was named to the
inaugural Inc. 5000 list of the Fastest Growlng
Private Companies in America.


From: Mark A. Winbourne [mailto:mawinboume@loureiro.com]
sent: Thursday, May 08, 2008 1:42 PM
To: Kyle Clay
Cc: David Scotti
Subject: 15RP601: Chains-of-Custody


Kyle,


Attached please find two sets of chains-of-custody. The two sets of chains document the groundwater samples
obtained by LEA on Feb. 25, 2008 that were submitted to DAT. The first set (colored white) are the original chains as
recorded in the field and then accepted by DAT. The second set (colored pink) are carbon copies of the first set that
have a correction on chain 27724 deleting sample containers that were not in the cooler associated with this chain (1
liter amber bottles for LEA sample IDs 1316060 and 1316060uf). Samples 1316060 and 1316060uf are correctly
listed on chain 27725 on both sets of chains.


Please let me know if you have any questions.


Mark Winbourne, P.G.
Senior Geologist
Loureiro Engineering Associates, Inc.
860.747.6181
860.747.8822 Fax
mawinbourne@loureiro.com
Visit us on the web: wwwJ~l,IJeir:QengiD~_~rLlJg.kom


The information contained in this electronic file or files is for convenience of use QI"l/x. Loureiro Engineering Associates, Inc. (LEA) is not responsible for the
data contained herein or for any computational programming contained herein. LEA's responsibility extends solely to original "Hard Copy" mapping and
documents prepared by LEA. LEA is not responsible for the use or manipulation of information contained in this electronic file or files by others, or the use of
this information in conjunction with other software programs. It is the responsibility of the user of this electronic file or files and any future users of this
information to verify its accuracy.


7/14/2008







Message


Kyle Clay


From: Mark A Winbourne [mawinbourne@loureiro.com]


Sent: Thursday, May 08, 2008 2:24 PM


To: Kyle Clay


Cc: David Scotti


Subject: RE: 15RP601: Chains-of-Custody


Kyle,


Page 1 of2


All of the VOC samples were containerized into HCI-preserved VOA vials, then placed on ice for shipment to DAT.


Mark Winbourne, P.G.
Senior Geologist
Loureiro Engineering Associates, Inc.
860.747.6181
860.747.8822 Fax
mawinbourne@loureiro.com
Visit us on the web: www-,-IQyL~iroengineering.com


The information contained in this electronic file or files is for convenience of use~IJ/y. Loureiro Engineering Associates, Inc. (LEA) is not responsible for
the data contained herein or for any computational programming contained herein. LEA's responsibility extends solely to original "Hard Copy" mapping
and documents prepared by LEA. LEA is not responsible for the use or manipulation of information contained in this electronic file or files by others, or
the use of this information in conjunction with other software programs. It is the responsibility of the user of this electronic file or files and any future
users of this information to verify its accuracy.


-----Original Message-----
From: Kyle Clay [mailto:kclay@envstd.com]
Sent: Thursday, May 08,20082:11 PM
To: Mark A. Winbourne
Cc: David Scotti; Pat Conlon
Subject: RE: 15RP601: Chains-of-Custody


Were the VOCs preserved in the field? Le. preserved containers? There's no indicatation in the data
package other than a general statement in the sample reciept documentation that samples weren't
preserved which mayor may not have refferred to the VOCs, Dioxins, or both. No other documentation is
available to verify.


Kyle R. Clay
Chemistry Department
Environmental Standards, Inc.
1140 Valley Forge Road· P.O. Box 810· Valley Forge, PA 19482
610.935.5577 • Fax: 610.935.5583 • www.Emv_std.com • kclay@envstd.com


Environmental Standards was named to the
inaugural Inc. 5000 list of the Fastest Growing
Private Companies in.Arnerica.


From: Mark A. Winbourne [mailto:mawinbourne@loureiro.com]


7/14/2008







Message


Sent: Thursday, May 08, 2008 1:42 PM
To: Kyle Clay
Cc: David Scotti
Subject: 15RP601: Chains-of-Custody


Kyle,


Page 2 of2


Attached please find two sets of chains-of-custody. The two sets of chains document the groundwater
samples obtained by LEA on Feb. 25, 2008 that were submitted to OAT. The first set (colored white) are the
original chains as recorded in the field and then accepted by OAT. The second set (colored pink) are
carbon copies of the first set that have a correction on chain 27724 deleting sample containers that were not
in the cooler associated with this chain (1 liter amber bottles for LEA sample IDs 1316060 and 1316060uf).
Samples 1316060 and 1316060uf are correctly listed on chain 27725 on both sets of chains.


Please let me know if you have any questions.


Mark Winbourne, P.G.
Senior Geologist
Loureiro Engineering Associates, Inc.
860.747.6181
860.747.8822 Fax
mawinbourne@loureiro.com
Visit us on the web: www.loureiroengL@ering.cQm


The information contained in this electronic file or files is for convenience of use Ql1}}'. Loureiro Engineering Associates, Inc. (LEA) is not
responsible for the data contained herein or for any computational programming contained herein. LEA's responsibility extends solely to original
"Hard Copy" mapping and documents prepared by LEA. LEA is not responsible for the use or manipulation of information contained in this
electronic file or files by others, or the use of this information in conjunction with other software programs. It is the responsibility of the user of
this electronic file or files and any future users of this information to verify its accuracy.


7/14/2008







Message


Kyle Clay


Page 1 of 1


From: David Scotti [dnscotti@loureiro.com]


Sent: Friday, May 16, 2008 1:50 PM


To: Kyle Clay


Subject: FW: Reply to 5/8/2008 review questions


Attachments: Centredale Manor Res_00001.pdf


Kyle - I am forwarding DAT, Inc.'s response to the questions that you posed in your May 8,2008 email
correspondence. Please let me know if you have any questions.


David N. Scotti, P.G.
Loureiro Engineering Associates, Inc.
An Employee Owned Company
100 Northwest Drive
Plainville, Connecticut 06062
860.747.6181
860.410.2976 direct
860.410.2965 fax
dnscotti@loureiro.com
Visit us on the web: www.loureiroengineering.com


The information contained in this electronic file or files is for convenience of use only. Loureiro Engineering Associates, Inc. (LEA) is not responsible
for the data contained herein or for any computational programming contained herein. LEA's responsibility extends solely to original "Hard Copy"
mapping and documents prepared by LEA. LEA is not responsible for the use or manipulation of information contained in this electronic file or files by
others, or the use of this information in conjunction with other software programs. It is the responsibility of the user of this electronic file or files and any
future users of this information to verify its accuracy.


-----Original Message-----
From: Ronald K. Mitchum [mailto:rkmitchum@midohio.twcbc.com]
sent: Friday, May 16, 2008 10:52 AM
To: David Scotti
Subject: Reply to 5/8/2008 review questions


I have included a reply to the questions you forwarded on 5/8/2008.
Thank you.


Ron


7/14/2008







Resopnse to questions submitted 5/8/2008-Centredale manor


SDG# 1316057
Page 18 of 424


Question 1; "Is the Lab purging"


The laboratory diluted 10 ul of sample into 5 m1 of water. The sample wt/vol was
used to calculate the results not the dilution factor. In this case 0.0 is 0.01 was
not displayed on the Form I due to limitations in the fonus package. Page 423 of
424 lists the sample wtlvol used in the data reduction.


Q2: "the "digestion" logbook"


The laboratory does not understand the term "digestion" logbook it relates to this
project. Refer to Page 423 of 424 which lists the sample wt/vol used in the data
reduction.


Q3: "What are the purge volumes"


The purge volumes are 5 ml for an undiluted sample. For a diluted sample it is
irrelevant, however, the purged volume was still 5 ml.


Q4: "Also, is the reporting limit"


The reporting limit on the Form I is the MDL. The data is parsed at an RL of2 ng
total. There was no required RL for this project.


Q5: "The eocs included"


The original cae was provided to Loureio Engineering. The laboratory does
retain a carbon of the original signed field documentation, therefore, a better
reproduction is provided.







GC/MS APPLICATION SHEET


Data Files: /!?WF(CVJ


Final
;)(/0 C J min


C min
C min


Phase Film Thickness
f).Tx .s-r».. ~ .5.0


Sequence: J2t08tC'5


Diameter
O,~,


Program Rate
<;- C/min


C/min
C/min---


Length
(;Qn


Archived:


FILES:


Method: kl.roo


Carrier Gas iJ..., Detect Temp JiV Injector Temp /v);----'-'----- ----=:----
Injector Vol /""/t·, Flow ,d.o Solvent delay l (, />,.i~


I


Client:
Project #
Method/Analysis:


Page#:


0010


Colunms:
I
2


GC/MS


RUN CONDITIONS
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Time: ff I: 01t":- Low ~ Jr High.5Z:,-~


---'---=------"--'-"--"-- ----'-------
Time: Low High _
Time: Low High _


TEMPERATURE RAMP


Initial
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Notes:







"i-M/
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RUN LOG


Tekmar ALS 2016
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Data Files: (1)..(; ?D3() ,


Final
.;J(&, C


Q
.) mm


C mm


C mm


Phase Film Thickness
3.o~ #?.J:X -.57.>)-,)...


Sequence: WOODJ0


Diameter
O,)Jrm-.


Program Rater C/min
C/min---


___ Clmin


Length
ban


Method:
._------"~~~-


FU,ES:


GCIMS APPLICATION SHEET


Client:
Project #
Method!Analysis:


DATFRMI021oC1D:


Archived:


Analyst.__--':'C::-..·~~ _
Date·__.!!/-~t~~~'t7yL_ _


Page #:


Can-ier Gas __!-i4..::..' Detect Temp__/fC,-=--':L_~_Injector Temp_..:..;,/;;~A_·__
Injector Vol /tid? Flow .2 U Solvent delay 66 PH


I


Colunms:
I
2


GC/MS


RUN CONDITIONS


Mass Range
Time: 1t6'~ Low 3~ High t;2{.1


--~'-'-'------ -C..- Hl'gh
Time: Low _
Time: Low High _


Initial
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C min
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TEMPERATURE RAMP
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Purge Method;~---=::1.=--__


RUN LOG


Tekmar ALS 2016
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GC/MS APPLICATION SHEET


(J)OS-Ol(),
Sequence: {);()6030B Data Files:moW32I~


Carrier Gas Ik Detect Temp 100'( Injector Temp_~.M.'I'-':fI,:.-<-'i _
Injector Vol--M-~-=--- Flow --~=-.-O-pt/..-:A:.----:-·- Solvent delay t(!".,.;:...


7 I


FILES:


Archived:


Analyst,------ia2-=Si~'"7"""~------
Date_#bti~~~~.!L.r--~------


Client:
Project #
MethodlAnalysis:


Method:_~...JLL."""", _


DATFRM1021


Or;: " r:
-_' , , wi


Page #:
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Notes:


Fit: ~ fdmS1XJJ







Purge Method:_--=2=---_


RUN LOG


Tekmar ALS 2016


Analyst Run II Sample Date Vol. Position Notes
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Kyle Clay


From: Kyle Clay


Sent: Tuesday, May 20, 2008 3:58 PM


To: 'ronaldmitchum@core.com'; Ronald Mitchum (rkmitchum@midohio.twcbc.com)


Cc: 'David Scotti'; David Blye; Pat Conlon


Subject: Loureiro Engineering VOCs Data package


Attachments: OAT Letter.pdf


Dr. Mitchum,


Environmental Standards was contracted to perform a US EPA Region I validation on a data set produced by
OAT, Inc. We had a number of issues, which are detailed in the attached letter.


Please review the letter and provide a timeframe for OAT, Inc. to respond. As I am sure you are aware, Loureiro
has looming project deadlines and is looking for quick resolution. Please feel free to contact me at the numbers
listed below for clarification. Also, It would be apreciated if you would send me a reply all e-mail to acknowledge
reciept of this to verify our contact information.


Thank you for your consideration,


Kyle R. Clay
Chemistry Department
Environmental Standards, Inc.
1140 Valley Forge Road· P.O. Box 810· Valley Forge, PA 19482
610.935.5577 • Fax: 610.935.5583 • www.~nY$td.CQm • kclay@envstd.com


4s Environmental Standards was named to the IDe.
..0...... in~ugurallnc. 5000.. !ist.. of.~ Fastest Growing e!;.·•.··.··.·O•.•··.·•·· ...


, Pnvate Compames In Amenca. i».'


7/14/2008







Setting the Standards for Innovative Environmental Solutions


lac.


May 20, 2008


Dr. Ronald Mitchum
Data/Analysis Technologies, Inc.
7715 Corporate Boulevard
Plain City, OH 43064


RE: Loureiro Engineering, Volatile Organic Compound Analysis (OAT Project #0208030)


Dear Dr. Mitchum:


Loureiro Engineering Associates, Inc. (Loureiro) requested Environmental Standards, Inc.
(Environmental Standards) to perform a quality assurance (QA) review of the volatile organic
compound (VOC) data for the Centredale Manor Restoration Project Superfund Site in North
Providence, Rhode Island - OAT Project #0208030. The investigativesamples, which were
collected on February 25, 2008, were grouped into three separate datapackages, all identified as
sample delivery group (SDG) 1316057.


Environmental Standards was requested to perform a US EPA Region I Tier III (full) validation of
the data. A number of questions/issues arose during the course of the review of the data set and
additional input from the laboratory is required before the Tier III validation can be completed. The
issues/questions are detailed below and are separated into reporting issues that require laboratory
confirmation or submittallresubmittal of required information and method compliance and data
usability issues that require explanation/clarification from the laboratory.


Reporting Issues


• Provide documentation in writing that the volatile samples were properly preserved
that preservation was verified for each sample upon analysis.


• Per your e-mail of May 16, 2008, to David Scotti, please confirm that the actual purge
volume for all standards, QC samples, samples, and dilutions is 5 mL. Also, please
confirm that the volume that appears to the right of the sample name on the Form is the
sample volume that i§. diluted to 5 mL before purging.


• Standards are reported as "ng" only. It was not possible to determine the lower limit of
reporting (i.e., the reporting limit [RL]) or calibration range without confirmation of the
purge volume. Assuming a purge volume of 5 mL, theJow standard appears to be
20ng/5mL or 4lJg/L. Is this correct? In your previous response to questions, what is
meant by "data is parsed at an RL of 2 ng total?"


• It was not possible to clearly identify the upper range of the calibration curve. The
response factors for six standards are presented on the Form 6AICALfor SW-846
Method 8260A. There is a seventh standard in the package at 500 ng. There was no


1140 Valley Forge Road P.O. Box 810 Valley Forge, PA 19482 Tel:610.93S.5S77 Fax: 61 0.9355583 Web: www.envstd.(Om
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explanation for how the 500 ng standard was used or evaluated was provided. Please
clarify the purpose of this standard.


• On all reports, results for detected compounds appear to be the results from the
quantitation report in ng divided by the sample volume in mL, effectively 1J9/L. The
following observations for reporting of non-detects were made.


o On some reports (e.g., 1316058), the reporting level provided for non-detects
appears to be the number referred to as the "MOL" on the 0208D3D.ERM table
divided by the sample volume. The MOL provided is unit-less, and therefore, it is
not possible to verify what it being done. Please confirm that the units listed on
the 0208D3D.ERM table under the column "MOL On Column" are ng.


o On other reports (e.g., 1316063), the reporting level provided for non-detects is
"0." There are also cases when we observed "0 J" being reported.


o The normal SW-846 reporting convention is to report positive results below the
RL (the concentration equal to the low calibration standard) down to the method
detection limit (MOL) as a quantitative estimate. "J." Assuming that the number
reported as an MOL on the D208030.ERM table is actually an MOL. neither of the
example reports appears to use conventional reporting practices. Please explain
the reporting conventions being used for these data sets.


• MS/MSO forms are incorrectly calculating and reporting spike recoveries for compounds
found in the samples. The laboratory is taking the sample volume adjusted for dilution
and is sUbtracting it from the MS/MSO on column amount. The result is effectively a
negative number reported as zero. The expected on column amount attributable to the
sample should be subtracted. The laboratory narrative indicates that the MS/MSO
samples are diluted to bring the values in range. but the data are flagged as over range
on the MS forms which is not correct when looking at the raw data for the MS/MSOs.
The MS/MSD forms require correction and resubmittal.


• The data are to be validated according to US EPA Region I guidelines. According to
Region I guidelines, the MOL data should be reviewedJor compliance. Therefore, please
supply the tabulated study replicate data used to calCUlate the MOLs so the information
on the D20803D.ERM table can be verified.


• At least one sample was clearly mis-labeled on the cover page of the report package,
which contained 424 pages. The cover page lists the sample as "1316068"; hoWever,
only data for a dilution analysis of 1316058 is included. Please confirm thatthisis a
typographical error on the cover page.


• Some of the QC forms have an incomplete compound list. In addition, an inconsistent
compound list is used on the sample Form I's. In other words. the compound list is
different for some samples compared to others. Whatcompound list was intended to be
reported? Please resubmit the sample Form I analysis reports and QC summary forms
with the correct and consistent target compound list.


• Form I VOA-TIC reports are provided for each sample. Please confirm if library
searches were actually performed for these samples.


Compliance/Usability Issues


• The BFB tune appears to be 200 ng on column. SW-846 Method 8260C requires 50 ng
or less. Please explain why the concentration of BFB is different than stipulated in the


W:\LOUREIRO\Centerdale DV\20085078\FINAL\DAT Letter.doc Environmental Standards, Inc.
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method. In addition, SW-846 Method 8260C indicates that the default practice for
selection of scans for a tune is to average the peak apex with the scan preceding and
following the apex with background subtraction. The tunes provided in the data package
included a manual integration of the tune peak that was not centered around the apex.
Please explain the BFB tuning procedure used for these data sets.


• A number of manual integrations in calibration standards were reviewed and there was
no apparent consistency in the approaches used for these manual integrations. A
number of the manual integrations were clearly not consistent with typical automatic
software integrations. Some integrations added extended baseline area to the peak,
others cut off sloping areas from the peak both fore and aft of the apex, others appeared
to be incorrect use of the baseline, and yet others appeared to be integrations of heavily
splitting peaks (a symptom indicating possible column capacity issues withthe high
standards). Please explain the manual integration policy and procedures employed at
the laboratory.


• There are negative values on the quantitation report for apparent positive hits on
chromatograms (e.g., MeCI2 in 13160057). Please investigate and explain this apparent
error.


• The response factors quantitated against the internal standard chlorobenzene-d5 appear
to be abnormally high and high relative to other target compounds. This is particularly
obvious for chlorobenzene. Please investigate and explain this issue.


Loureiro has requested an expedited response so that project schedules are not compromised.
Please contact the undersigned and provide a date by which you expect to be able to respond to
these issues. We can be reached at 610 935-5577 to discuss any of the itemson this list or if you
need clarification.


If you have any questions/comments, please do not hesitate to call.


Sincerely.


Patrick Conlon
Senior Quality Assurance Chemist


cc: David Scotti - Loureiro Engineering Associates, Inc.
David R. Blye - Environmental Standards, Inc.


KRC/DRB:hm
Enc.


W:\LOUREIRO\Centerdale DV\20085078\FINAL\DAT Letter.doc


Concurred


Kyle R. Clay,
Senior Quality Assurance Chemist!
Project Manager


Environmental Standards, Inc.







I have reviewed your questions and have provided a detailed response. If you have
further questions please provide the sample group and the specific pages and this will
assist in the inquiry.


Thank \0'-
~~~
?(J-'7I t'<:(


Reporting


1a. "provide documentation"
The appropriate run logs are included.


. lb. Per your e-mail"
The run logs contain this information and are included.


Ie. "Standards are reported as"
The data are in nanograms total on column. We parse, meaning report to, 2 ng


total on column. This can be considered a reporting limit. Data which falls below that
value will be repo11ed at that value.


ld. "it was not possible"
A different calibration is provided. The seven file points are listed and used. The


high calibration point was 500 ng total on column.
The form package has a limitation which does not display the full calibration if more than
6 points are used.


I e. "On all reports"
The raw data units are in ng total. The factors used in the calculation are found in


the ERM report.


I £ "On other reports"
This is a significant figure issue. The data reporting package reports to I


significant figure for data having a value of 10 or less leading the decimal and to 2
significant figures if the data is greater than 10. This corresponds to CLP reporting. The
data which exhibit a zero do not meet the reporting criteria. The data which has a OJ does
not meet the reporting criteria, however, there was a value below the MDL value.


I g. "The nOffilal"


There is not a normal reporting format for SW-846 methods, reporting has not been
formalized and promugulated. This is a reporting package issue. It was our
understanding that the client required a CLP deliverable. The package is incompatible
with your requirement. Where a "J" appears in the Fonn I, it is below the MOL, not
below the lowest calibration point. If the latter convention is used the reported MDL will
be the lowest calibration point. I do not have a resolution except to manually enter the
"1" Flag.







1h. " MSIMSD"
The corrected MSIMSD forms are included. Pages 96-99 of276.


Ii. "The data are to be"
The tabulated MDL studies are provided. Note that the MDL study was ran after


the instrument was contaminated with high levels of analytes found in the samples. The
MDL for those analytes were taken from a prior MDL study, both are included. A new
MDL study was perfoffiled for this study due to the analytes which were not on the prior
MDL study list.


1j. "At least one sample"


That is correct, it was mislabeled on the cover page, this was a typographical
error.


1k. "Some of the QC forms have"


The corrected copies have been included. The compound list for sample "057" on page
96 of 424 was reported using another compound list. However, the supporting
documentation immediately following uses the correct compound list.
The Initial Calibration Data compound list did not contain all the compounds. The
updated list is supplied, replace pages 221 and 222 of 276 and 256 and 257 of 560.
The MSIMSD list contains all the list compounds except the order is different. These
have not been changed.


11. "FormIYOA-TIC"
These forms were provided for completeness. The client did not require TIC


reports.


CompliancelUsability


2a. "The BFB tune"


There were two BFB tunes supplied. The levels were 120 ng on column and 24ng
at the instrument. Since this is an instrument tune it meets the criteria. We use an open
split interface with a nominal column flow rate of 10 ml/min and an instrument interface
flow rate of<2 ml/min.


The specific window of determination for the BFB tune has been supplied. In addition
the window used was delineated. In addition the BFB for each was detennined
automatically and provided.


2b. "There appears to be"
The manual integration package is provided as a separate PDF. The processed peak will


be first followed by the analyst manual integration.


r' -','- I (, ("\ 2
U""i:'ol....", v .....~ ......,







2c. "There are negative values"


Negative values are the result ofa linear calibration curve that is not forced through the
origin. This is not an error. It is a function ofprocessing. Supplied are three processing
options.


2d. The response factors are the result ofmixed mode quantification. The internal
standard, chlorobenzene-d5 was quantified by heights, while compounds which this
internal applies were quantified as areas. This results in a high RF, however, there would
be no data effects since all were quantified in the same mamler. The documentation is
enclosed.
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Final
,?,® C J mm


C min
C mm


Phase Film Thickness
3,o~ I?.rx -.50)-,)..


Sequence: WOOD30


Diameter
O,}Jm...


Analyst,__I1!""-'LlI7-- _
Date'__.!'I-~/'-4f<is",rl'L· _


Program Rate
~ C/min


___ C/min
C/min---


GCIMS APPLICATION SHEET


fP40D


Length
bar.


Method:
'----=~---


Client:
Project #
Method!Analysis:


Archived:


FILES:


GC/MS


Columns:
I
2


Page#:


RUN CONDITIONS


Carrier Gas ~_-,---!4--=--__Detect Temp,_~/fO~/(=--" Injector Temp,_---,:;!vL::!Ziic _
Injector Vol A-f/1 Flow 2. 0 Solvent delaY_-fi.J/,w«c,CLf':..:.::;"':..:..-"__


7


I~b


Mass Range
Time: __....:It.:..:!,t:....:./V-_' Low __-=3:....:~ High Slv
Time: Low High _
Time: Low High _


TEMPERATURE RAMP


Notes:


Initial
cj [) C J min


___ C mm
___C mm







Purge Method:_-=:1=----__


RUN LOG


Tekmar ALS 2016


I


Analyst Run # Salllple Date VoL Position Noles


t~7 I {ZL t)£o&:vJeo I
3 . {!u:5Y~r {:{J,~L.


r. 2 J;." iJ1m f( ~~r 5:0 !
,. :5 IT,~. BL..,K Y'7;:', y .:J.v ~


\, 7ft/ {);)O ,g-o30- JIlt ~.ky );0 .If ~ fJl~'!


., to 0;)or030-/014 ryfi)Y J.u )RJ~ filL'!
(.l 0 C/J-0r030·- SA >h~1l( 5-.0 H7 (JIIL.-i
-~ '7 dJ.-OtO)O- ~~/~ Iy-; ;-LU j.J:1 f11.t: /


lk¥'
"7


~ (fAO rOJ0·- /{;; 7A Jj.. ).u g;4'~ (;;.;'( (.. 7;d''''
~ (1 cJ).Of05() - I(fr Y;J-IV s-;u -H-H" }O PN1 i


~ 1& (JJo&l/]()- ,)JJA ~/1.·r ;:0 ~~ J/ P/-fLI


It/) eu..Of"vJO- 4J~
)/ , .r.. () j). IJ. rtHL i'7 17/i;'Y


-? 11 I/IlowJ{) - :l,n.} 7;iu ),() lL/ l).i @ &/"L >L-2'r'7q.
()p)/


7, 1..; r-
I~


).4 I .. (/lJ/tTJ)U.- .) f'1~.O Vi/~' 'r ),0 J.>j


t.- Il/ ()lOW}u - t; ();, 0C5 ./ 7/;; '7 I) (,
tV


DATFRM1077


(, ,'. .'..
,., ...• ,.wL·..t.Li ...


U ". '(
',.;""l,'U







RUN CONDITIONS


DATFRM102I
- f •.-· -'8 ~u',-, v V I.J (j (; : :', J


/


Lot#


frs;:rt/l


fa-b t?J


JitPage #:


Phase Film Thickness
6:-e~ 20


1{jY.-SClaLL


(J)O~03()1'f
Sequence: ();()6030B Data Files:0)0&'0371-tt3


Diameter
O,~3hrn


GC/MS APPLICATION SHEET


Method:


Client:
Project #
Method!Analysis:


Archived:


J4 Detect Temp Jail Injector Temp #.4
M~--"'~""'----' Flow -----=~=---..O-/ltL-~---Solvent delay t(;;..;::.
7 I


Analyst 7'.J:?
Date ~ff


FILES:


Columns: Or.: r""" Length
I K'X-Jv-..1. hOm


~~':":-"'_~~....=Jc~_---;<---=-__-----'= ---"'-~....J--"-~_


2


GC/MS


Mass Range
Time: __=I.-=:.t Low t 35 High .fW
Time: Low High _
Time: Low High _


TEMPERATURE RAMP


Initial Program Rate Final
rj.O C .J mm g Clmin .200 C min


C mm C/min C min
C mm C/min C min


Notes:


RIc ~ !df.JJWJ







Purge Method:~---=J=-------_


RVNLOG


Tekmar ALS 2016


Analyst Run # Sample Date Vol. Position Notes


(t;;7 ! I(~( ,f}f;o8"CD3CO{A %'%r S:OJ>1L [;


;;5'7 & h. gL~1< ~;;;j- ~
~ ,~ ~ Bf.-.!:s tb- ..w (4../


~O.L cI~ Iv 1,:NeV. Rv>- 1/~I)/{ (;,..J>c


ItS/ 111 tJ.? v~ b ~.~~ 1
V


7 'I]/)B-O»-l/$ /l1. d }, J:"'O,..L.


t>"/ g I/}).Og--Ol:J.-1to ~%r- ~a.L- 7 Ifl';£' (


It>;:? q If/20&;Jo- g';;'0 U~0fr ~
f ;;.. M-- ,,/.I-Jfi~ J, /; ~


),00- &llp:ia.\)~. t? ~~_,


11:5'/ IJO IfJQoWJo -SA %:;:',y cr ~o,,( {Xl. ;; .J '"
/aOpL-- 11 Jevel Tr;"MIJv'lJdJ,~..., t:)k (


Is'? ""I C'20tJu]O-(; }/o/VY
j{)


S-CCJ)< P. "/ •


)O/-I..- C,'j- D.,,/'}WoJt>f'.t..,· tcrt...(.)~" a
li5/ j4JL f);;Ptf:CI. 8Jkatv-r{E ~


J~CJ.L -'7i'~y


tYl /1 J~,. BL,..j( ~~y ,S-Owl- :;L


(11 WOtD-so-7 ~Iv~ II
sw.x 0.-'


J q /cJj/t- p , .(j(iI .


;:y? II ') 0;)08/J30-/0 7/ . !q,e- /;L
dT-cJ.J( )).' I I


"/vjvr ,filLt


{5? Ie, f7Jf)8030 -~ ~);y jtJl'L is
~.>( 0," l!l~(


1/&... clJuv,;t!IJ-.¥h P 2.1',.,
/11,)5 ..J-j('(.J.,~, ~ (


~


ps1 /7 rJ2-0~]O~.20 ~"/uy I~"" 1</ Cf</J•..A 11;


- ' .. " ~9
IJ
" " ' .
',,- 'v U \J


DATFRM1077


.-; r . ,....


U~,...;. \..: \.)







id


Page 1


0.9997
0.9987
0.9994
0.9982
0.9938
0.9996
0.9960
0.9912
0.9985
0.9992
0.9995
0.9997
0.9991
0.9998
0.9944
0.9954
0.9995
0.9994
0.9978
0.9997
0.9994
0.9964
0.9993
0.9999
0.9995
0.9997


0.9997
0.9998
0.9998
0.9975
0.9991
0.9990
0.9990
0.9988
0.9991
0.9997
0.9998
0.9998
0.9994
0.9998
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Integrator)


-0


------ ........


--~--


-----


------------


FINNIGAN


0.7
0.3315
0.4567
0.0770
0.2073
0.3955
1.0972
0.4179
0.9787
0.2878
0.2092
0.6562
0.2751
0.3318


- ---


Calibration Report


----'0 -------


----------------rsTD--- ,


----------------ISTD-- _
LinF 0.4665
QuadF 1.1761
LinF 1.0762
LinF 0.3889
LinF 0.7351


1a LinF 0.7267
LinF 0.7746
LinF 0.1421
LinF 0.3910
LinF 3.1058
LinF 2.5951
in~ 0.9523
'nF 0.8959


- iF 1. 6345
L~I. ' 0.1552
~int 0.7725
LinF 0.9261
LinF 1.2017
LinE" 0.3085


2.1896
0.7686
0.0980
n.5691
1.10 J I
3.6507
n·0757


.iJ ...


LinL
LinE'
Lir


,F
of


n
1\


LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF
LinF


C: \ HPCHEM\ 1 \METHODS \ 82608003. M (Chems t,; tJ8260


Mon Apr 07 10:19:12 2008
Initial Calibration


Tue May 27 10:12:42 2008


Benzene, pent~fluoro
Dj ch lorodi C 'Jc:ometh
C -~~ )meth2Le
\li"y} chloride
BromOmeth<..'c>
ChloroethanE:
Trichloroi 1.U'


I, I-Dichlor. 'e
Acetone
""':' :-~Yl Acetat"
Ca_t.,on dis ulfi'9
Meth} ~0L~-but, 1 et
MethYlc Chlo~~_


Method
Title
Last UPdate
ResPonse via


1,] -,..,~ -~ll-oroethane
~-Butanone


Propane, 2,2-dich'J~
Cis-l,2-Dich:~roethe
Ch.' --~rm


Me .,ar,C, bromochlo
roCyclcdexane


1,1/1,-Trichloroe~,
Dibromofluoromethane


- Carbon tetrachloride
. 1,1-Dichloropropene
Benzene


1,2-Dichloroethane


Calibration
Files


=03060808


1 '-030 60804 2 =03060805 3 =03060806 4 =0306080 5


6
=03060809 {!JJ


=030608.10


RSO/Cf


Compoun, ..
L'_it


Constant
Linear ad


82608003.M


1,2-Difluoroben_
CYClohexane, methy)
Trichloroethene
l,2-Dichloroprop~ne
Methyl ISObutyl Xeto
Dibromomethane
BromodiChlorometh~ne
TOluene-d8(surrj
2-Hexanone
Toluene


1,1,2-Trichloroethan
TetrachloroethYlene
1,3-DiChloropropane
Dibromochloromethane
1,2-0ibromoethane


Chlorobenzene_d5 (in


1) I
2) M
3) M
4) M
5) M
6) M
7) M
8) M
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10) M
11) M
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M
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Method
Title
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Response via


Calibration Report


C:\HPCHEM\1\METHOOS\82608003.M (Chemstation Integrator)
8260
Mon Apr 07 10:19:12 2008
Initial Calibration


iel @


=03060807 5
Calibration Files
1 =03060804 2
6 =03060809 7


Compound


=03060805 3
=03060810


Fit


=03060806


Constant


4


Linear Quad


=03060808


RSD/Cf


44 ) M Chlorobenzene LinF 4.6224 el 0.9974
45) M Ethylbenzene LinF 8.4079 e1 0.9981
46) M 1,1,1,2-Tetrachloroe LinF 1.2862 e1 0.9960
47) M m/p-Xylene LinF 3.6140 e1 0.9963
48) M o-Xylene LinF 3.0705 e1 0.9971
49) M Styrene LinF ----- 5.8091 e1 0.9957
50) M Bromoform LinF 8.0982 0.9992
51) M Isopropylbenzene LinF 7.4287 e1 0.9963
52) S BFB(surr) LinF 1.2504 e1 0.9984
53) M Bromobenzene LinF 1. 4905 e1 0.9981
54 ) M 1, 1,2, 2-Tetrachloroe LinF 2.4550 el 0.9998
55 ) M n-Propylbenzene LinF 9.5337 e1 0.9970
56) M 1,2,3-Trichloropropa LinF 0.4216 0.9998
57) M 2-Chlorotoluene LinF 1.3597 0.9938
58) M 1, 3, 5-Trimethylbenze LinF 5.9395 el 0.9961
59) M 4-Chlorotoluene LinF 1.3893 0.9934
60) M sec-Butylbenzene LinF 8.3021 e1 0.9977
61) M 1,2,4-Trimethylbenze LinF 5.7616 e1 0.9963
62) M tert-Butylbenzene LinF 5.5533 el 0.9984
63) M 1,3-0ichlorobenzene LinF 2.8678 e1 0.9977
64) M p-Isopropyltoluene LinF 6.6408 el 0.9985


65) I 1,4-0ichlorobenzene- ----------------ISTO---------------------
66) M n-Butylbenzene LinF 3.6857 0.9999
67) M 1,4-0ichlorobenzene LinF 1.7057 0.9996
68) M 1,2-Dichlorobenzene LinF 1.5330 0.9995
69) M 1,2-0ibromo-3-chloro LinF ----- 0.2126 0.9936
70) M 1, 2, 4-Trich1orobenze LinF 0.8907 0.9988
71) M Hexachlorobutadiene LinF 0.3181 0.9857
72) M Naphthalene QuadF 3.0598 -0.0596 0.9890
73) M 1,2,3-Trichlorobenze QuadF 0.8944 -0.0350 0.9984
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY


057


qAT Lab~ratory Contract Loureiro ~.~gJneeri


Case No.: Centredal SAS No.: SDG No.:


Lab Name:


Lab Code:


Matrix Spike - SAMPLE NO.
--_....._--_.. ---- ---~


SPI KE .. I m SAMPLE MS I" MS QC 1
ADDED CONCENTRATION CONCENTRATIONI % LIMITS


COMPOUND (ug/L) (ug/L) (ug/L) I REC # REC.


.1


Dichlorodifluoromethane 120 0.0 160 i 133 * 70 - 80


~;:;;;:""-=_ __-"_'-_-..-_.-:~~ .... ... ---_~~_ i _. . :~~ -I ~:~: I ;~: :~~ i


_~~?mOmethan~ ... .~~_ 0.0 i 1~.1..~.~* 70 - 130
Chloroethane 120 0.0 160 133 * 70 - 130


"--- .._-~.. ._-- .. _-
Trichlorofluoromethane 120 0.0 140 117 70 - 130
-- ---_._- ......_--_..- ..... ,......- .-


1,1-Dichloroethene 120 0.0 140 117 70 - 130
- Methyle'ne Chloride _. -----12()- 0.0 170 -' 142 * I 70 - 130
r----- ..-. .-. ....---... .-. - -.. -'-- .. -
Trans-1,2.-dichloroe~h~~_e 1.201 0.0 130 __ 108 70~


1,1-Dichloroethane 120 0.0 140 117 70 ... 130
--- -_.- '--- -----_. ----_. ..-


Propane, 2,2-dichloro- 120 0.0 160 133 * 70 - 130
- --'- - .- -- ---_... "- ._.---


cis-1,2-Dichloroethene 120 1 16 150 108 70 - 130
--cti-ioroform ..---..-- - - ------1-20 :-- 0.0 130 -' 108 70 .. 130


~_~romochlor.OO1etharie .~_, .__1~~_ 1_ 0_0 150 ::. 125 I 7~"-130
lli~.'-:..Tnchlor~ethane -----l- ~_ 0.0 130 __.108 I 70 - . 130


i Carbon tetrachloride I 1~~~__ _ __ 0.0 1
1
'4
3
0
0
..-_-._-1 1101"7~' ..'."..].-,-_.__ 7700 _- 1


13
30


0


!'1,1-Dichloropropene'j 120 0.0
:senzene-'--- I' 120-; - 00
r--;-::-::" "---~ ... '1 ---t---- 130 _I. 108 70 - 130 I
L_~,~-DiCh~ro~!hane 12_~_, 0.0 140 I__~.~! 70 .. 130·


Trichloroethene 120 I 27 150~oo 70 130


1,2-~'iChlOrOpr?pane --- _."~ 12~_ 00 11
4
40


0
._ ---111177'-'-- 7700 ~_ 1


13
30


0Dibromomethane 120 0_0


Bromod-ichloromethane =--..J .~I~~-' 130 108'-70 - 130


-: TOlue.ne-_----=_ - I· __·~-120J-~_--- 00 130 108 "':-:.70 - 1~?


1,1,2-Trichloroethane 120 0_0 130 108 70 - 130
:- Tetrachloroethyien-e-- --- -- 12


R
·--160 250 ---i3·-----m:-··1~0


r;i~~~:~:::e= .•- :}~-- •.. ~.~_ ~. '-' __.'. 120 .. '- 100.__~_ 130,


_.- '--- -'-_.-"--... -..--_.--,,----'- - 11
2
20


0
. 'J"! 1100-.00,.·,.....-~700.~.·_.__113300 j


~ib~omoetha.~_ .. __ :. 1.~0 i - 0_·9~·__


# Column to be used to flag recovery and RPD values with an asterisk


* Values outside of QC limits


RPD: 1 out of 32 outside limits


Spike Recovery: 11 out of 64 outside limits


COMMENTS:


.__ . .. "--_0" . ._.... _.


FORM III VOA-1
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY


Lab Name: D~!._Lab()ratory _ Contract: ~~ureiro Engine~ri.


Lab Code: Case No.: Centredal SAS No.: SDG No.:


..


70 - 130


70 - 130
.,,--


70 - 130_.- ,_.


70 - 130


70 - 130
70 .. 130
.. ---
70 - 130
.... ,"


70 - 130


70 - 130
70 .. 130
,----


70 - 130..
70 - 130


108
- -----_.__ ..


117
..


108


83
_._-


!117


.. 1 117


100
. .


108
..


92 !


1:~1
- ..


92


Matrix Spike - SAMPLE NO. 057--_... , ._--


! ~~;Ir::::::e .~~~ ...~.~~ -..... 140. .117].20: 1301


!1,1,1,2-Tetrachloroethan-e---'" 120 -'·'0.0 - ~~~ ~~:--II ;~~ ~~~
~x~"ene . '---'1'20 .. 0.0 1--' .,. 260"- 217· 70 '~130


, O-XYlen:~.__... _ .... ~.~o .~~I ~ ... 140 117., 70 - 130
Styrene 120 0.0 130 108 70 - 130


--..... . -------'..... , ._----- .. ..._---+---
Bromoform 120 0.0 120 100 70 .. 130
~?P~oPYlbeni~n~~·. '~------"120--' '0.0 140 ... 117 I 70 - 130...


Bromobenzene 120 0.0 150 125 70 - 130
1---'" ,,--- .. _... .. ... --I·-----·!


1,1,2,2-Tetrachloroethane 120 0.0 130 108 70 - 130 i


rl~p'rop~~benzene . 1__ 120 0.0 ,. 140" L..... 117 70 .. 130


..1,2,3-TriChlor~'propane 1_._ -'120 __ 0.0 1~__~.0~ ".,.70 - 130


2-Chlorotoluene t= 120 0.0 140 117 70 - 130
1,3,5-Trimethylbenzene 120 O.O! ,. 140 .. 117 70 - 130


I:~~~::=e ...-'---....·..--~~~H ... ~.~ 1--: ~~~ - 1~~, ;~~~


~~~£;;:~f_~~~~:~' .. ·i$r~o- 13o,


!"~~:-~t~~~o~~:~~zene-;-. ....~ ~-~ 1]--- ... ~: ~ - -~ ~~ 1'-' ,,--~...
~bichlorobenzene-'- .-- _. --120'" '.-.---: 0.0 I 130


.~:::7;'~~~~:5~n~?;opane-,_ .n~~~ ~~r~ ~.... ~:~
i Naphthalene "--. "±~., ,. ,"0:0- -, 120


-:~:~~:~nz:= .•-.,+-_~ ..~--~~~ .••-."---~~- ~~~ --....--,


I~~~~~:~:.-_-j~ ~=iif- i:~Fd~k'--+-j--1 OO-f-_--.~-~_..·_,-:~-_~=~-'-~


--_.. , ..--_..__....---


# Column to be used to flag recovery and RPD values with an asterisk


* Values outside of QC limits


RPD: 1 out of 34 outside limits


Spike Recovery: 4 out of 67 outside limits


COMMENTS:


FORM III VOA-1
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY


Lab Name: [JAT Labo~~tory . Contract: Loureiro E~.Qineeri


Lab Code: Case No_: Centredal SAS No.: SDG No.:


Matrix Spike - SAMPLE NO. 057


"--,._---".---,,, .._-- .----.. _._--


.; 1------ ·-----~~~:D-- CON~~~~ATION'M~D o~o ---I-~c '~::::--"'1
COMPOUND (ug/L) (ug/L) REC # RPD # I RPD I REC. i


__ ,~~~:~:~~~~~~~~.etha~~_-] -.- .~~~ : _ ~:~ -.-- ~ ~~ : -+~- ~~.' __ ;~ ~ 1~
Vinyl chloride 120 160 133 " 7 20 70 - 130


_.. ._----.._---. .--.. _...... . ". --' --- .._---
Bromomethane 120 140 117 13 20 70 - 130


"'--_. -"-_.._.-


Chloroethane 120 160 133 " 0 20 70 - 130
--."... -- ..--.....---" ....... ..-----. -.. -----1--


Trichlorofluoromethane 120 140 117 0 20 70 - 130
1---.. - .---.. ----..... .. ---' "------- -- ...--.-


1,1-Dichloroethene 120 130 108 8 20 70 - 130__. . '__ ,.. J
! Methylene Chloride : 120 ~_. -130' 108 27" I 20 70 ~-----=j3Q


~
. =~:~~r:~ene --T=.~~~~ ~:~ ',. :~~", ..-Y-';~;~: ~:'
Propane, 2,2-dichloro- -t---120 I 160 133 " 0 20 70 - 130


- ciS-1,2-Dichioroethene ---r---·120-i-· -. 150 --- 108 ! -- 0 .. 20-----yo~·130
.-" . . .. . ---- , ------......--~---. . - -. '. .-1---- - ......-f---..--


::[~l=~~:~ ,,' .,r ~~it- m:~~~~1 '$t=. ~~:.jm
'~ii~;~:~:::~~e ,""~ ::~n- .'. ~r~F~--' -.~~-t;~: ~
Tric-hioroethene--' '-- i-----120-1-- ·-----:;40--- M2'. 8-I 20' .'-~130


, '1,2-Dichioropropari'e--' _----1........


1


' -.--""12'0' 140' 117 ---0-- 20 76~o


. Dibromomethan~--' '--. ''''--120'-r--' - 140 -"H _o...L-.- 20 '--,0:-'130


, ~:~:~:Chloromelhane -=~~~~ ~~~'~ ~~: I=-=+-L;~- r ;~: ~~~
__ '1,1,2~rrichloroe.tllane.. _-=i~_130--I_ ~1~0 - -1--10tj- . 0 .I~--' 20 _, ~70 - ~.~
# Column to be used to flag recovery and RPD values with an asterisk


.. Values outside of QC limits


RPD: 2 out of 4 outside limits


Spike Recovery: 6 out of 7 outside limits


COMMENTS:


FORM III VOA--1
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY


057


OAT Laboratory __ . Contract: Loureiro Engineeri


Case No.: Centredal SAS No.: SDG No.:


Lab Name:


Lab Code:
-_. ---


Matrix Spike - SAMPLE NO.
--_...._--
i Tetra~hl?roethylene .. ._ 120 [:~ .: 290 L....·1~~ 36 * -- ~o_J 70 - 130
I 1,3-Dichloropropane I 120 I 130 I 108 8 20 70 - 130


'l~mOChl?~Ol11eth~m'e I'" 120 j-'--'" . _1.3~ 1 108 8 20 70 - 130


'I 1,2-Dibro~?ethane . +="120' 1_.. 120 I 100 0 20 70 - 130
Chlorobenzene I 120 I 140 117 ° 20 70 - 130


'Ethylbenzene' .. 1 120' r- 130 108 0 20 70 .. 130
- ... - '. . -. 140 .Till 8 I 20 70 - --130 I


.. ml1,.1p._1~.2Y-ITeneetrac_h_l.oroethane-- ..t=,__- .. '1~2200 .~._. . ..! I ._-.. ~I


-§t;~~:e +- 120,· ~:~ .'J~'!= ~~. ~~:-i
Bromoform --, 30 108 8 20 70 - 130
Isop"roi;ylbenzene I 50 ~ .1'2-5- 7 20 70 - 130
Bromobenzene --i---· 40 117 7 20 70 - 130


U,2,2·Telrachloroethane~_ I 30 108 0 20 rio· 130
n-Propylbenzene 40 117 _. '-0- 20 1-76 - 130


1,2,3~Tric_hl?!opropane ..=t'" 30 108 0 20 i 70 .. -130


~
-Chlorotoluene 50 -"'125 7 20'if-_.7.0.• '130


.:~~~,:~i.o_j~:~'=enze~~ .'.. -- __-.._.-.. 40 _ ~* .. 0- 20 I 70 .-~


I


50 ..-' ..- °~ I, 20 70.. 130
sec-Butylbenzene 00 83 I 0 i 20 70 - 130 I


1.2,4~Trimethylb.e.~zene _.~__ 50 125 'j' 7 I 20 70 - 13~~1-


tert"8u~l~enzene _. _, .1 . 40 117 I"~ .. 70 - 130.


1,3-Dichlorobenzene ~ 50 125 1-"0 I 20 70 - 130 I


~;~~~:~~~::~:n-e. :==~~;i :~~ ~~~I ~ I ~~ ;~: :~~ I


1,4-Dichlorobenzene 120 _..__1~? 108 i 8 . 2~ .. _~~3~
'1 ,2-Dichlorobenzene' - ,. .-- 120 ..... 130 108 I 0 20 70 - 130


1,2-Dibromo-3~chloropropanel-- '1201-- - 100 ..... ~'-o"- 20 - 70 - 130 1


,~2,4.Trichlo~~e I... 120 ~: -iE--t=----: .. ~~-_~ri~
I~;:::~~:utadiene._ L- ~~~ 11~2~0 __11·,008'..-~00n.· J1


1


__


1


,8
0
'1" _~~.~_ ~2~0 , 7~_~0_-_ 111~3'''0-00.'_j_1


_::~~~~:chk,rob.:~_.. - "" ..._ ~~~ I :....J


# Column to be used to flag recovery and RPD values with an asterisk


* Values outside of QC limits


RPD: 1 out of 0 outside limits


Spike Recovery: 1 out of 0 outside limits


COMMENTS:
--- -_. -_.-. ---.....---


-- _._-_. "--_.'------


FORM III VOA-1
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3A
WATER VOLATILE MATRIX SPIKEIMATRIX SPIKE DUPLICATE RECOVERY


Lab Name: pAT"_Laborat0r:¥,, . ._ Contract: Loureiro Engineeri


Lab Code: Case No.: Centredal SAS No.: SDG No.:


Matrix Spike - SAMPLE NO. 057
---


I Methyl Acetate I 120 C· -..--9-4--··...,.. --7-8----,---1·"6 "l ._ 20 I 70 .. ' -1-30


_ ~..arbon disu~de .__L_..120 j ._ ..120 .. 100 8 ~2~1 70 - 130
I 2-Butanone I 120 i 96 80 14~ 70 - 130
ICYCTohexane l 120I 110 ."- 928- . .. 20 ,-7'0- - 130,--1
:. Methylcyclohexane _. ---;-,. 120 .. ·--1-20----1'-- 100 0 2~_ 70 - 130 _I


'4-Methyl-2-pentanone - ..".... ! 120 _. 110 __ 92 .... 0 20 70 - 13


0


0


0


I


2-Hexanone 1_. --120" 110 92 I 0 20 70 - 13


i.Methyl Tert-butyl ether =L _,~~___,,_11_0__L-" ~~J_I__~J 20 70.~ 13


# Column to be used to flag recovery and RPD values with an asterisk


" Values outside of QC limits


RPD: 0 out of 0 outside limits


Spike Recovery: 0 out of 0 outside limits


COMMENTS:
._--_ ... ---- -------, .._--


FORM III VOA-1
Page 99R of 276
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C;\GALWlN98\DATAU107015\1121070Z.0 1-i.,
MelhOd DellH;lion Limit Study
MelhOd 8280B
Dale; 12117107
I@O,99'Ao
2.887·STDEV


Study indudes analytes requested by projed 1207015,


Ham. Amoultt#1 Am<>unt.2 Amount#:! ~ Amount lIS Amountf16 AmountM Amounti18 Olng
Eih;iene oxide ~ 10.36 ~ 4.17 11.25 7.51 11.21 9.55 15.611
Dichlorodifluoromelhane 8.61 7.83 9,05 7.97 9.44 8.71 8.70 8.70 1.519
ChlolOmelhane 11.26 11.39 8.81 12.91 10.64 10.88 10.10 13.74 4.480
Vinyl chloride 9,28 7.26 10.93 8,30 9.04 9.54 9.27 9.83 3.074


Bromomelhane 12.42 8.46 1,25 3.98 4.51 6.35 0.35 1.58 11.294


C~loroet~""e 7.75 948 7.99 7.77 9.55 8.00 822 9.01 2.189
Trichloroftuoromelhane 9.76 8.84 9.40 8.72 10.57 9.82 10.59 10.88 2.355


Acetone 8,60 8.93 17.00 7.25 11.36 8.25 10.53 9.88 8.789
1.1-Dichloraelhene 10.89 8.70 8.07 7.14 9.67 10.30 8,94 7.67 3.768


~ Carnon disulfide 8.32 9.53 8.66 8.95 10.49 10.58 9.55 9.13 2.350


t
Cydopenlene 10.49 9.64 8.20 8.83 10.05 9.93 10.66 9.88 2.391
Melhylene Chloride 13.58 14.72 15,13 13.11 13.37 14.18 15.46 12.85 2.818


trans-l.2-0ichloroelhene 11.94 10.50 11.06 9.51 9.89 10.92 10.72 10.76 2.140
.~ 1.1..1)jchloroelhane 13.13 10.41 10.47 10.28 11.26 10.57 10.59 10.13 2.832
'.


2-Bul:anone 8.37 5.01 3.13 1,78 9.81 5.19 1.83 1.93 8.945
~ Propane. 2.2·dic;/1loro· 14.00 11.17 10.67 9.86 12.47 12.76 10.30 9.75 4.465
J
i ds-l,2·Dichloroelhene 10.86 10.86 10.26 10.64 10.61 10.69 10.20 9.88 1.014


i
Chloroform 11.62 9.97 10.36 10.12 10.09 10.80 10.45 10.32 1.541


Methane, br"'TlllChlor<>- 10.11 7.72 9.75 8.72 9.91 8.89 7.53 6.63 3.875


i, Cydopenlene, 1-nwlhyl- 11,64 8.81 9.81 9.28 10.78 10.63 10,15 9.28 2.723


1 1,1.1.-Trichloroethane 10.68 9.98 10.55 9.74 11.16 11.92 10.95 10.22 2.029


Dibromoftuoromethane(surr) 8.67 425 7.44 5.19 6,86 8.00 6.69 5,06 4.518


1 Caroon leltachloride 9.76 10.64 9.40 8.92 10.18 11.33 11.47 10.28 2.622


1.1-Dichlo"",ropene 13.84 10.06 9.50 10,64 12.91 10.91 10.82 10,46 4.237


,~ Benzene 14.32 10.68 10.46 9.27 14.06 9.95 10.89 9.88 5.566


~ l,2.Dichloroelhane 15.51 10.62 10.12 9.71 13.87 10.94 9.82 10.73 6.099
i Trichloroelhene 9,19 10.25 9.44 9.83 10.56 12.02 10.76 12.16 3.188
} l,2-Dichlo""'ropene 8.67 9,51 8.59 9.13 8.37 8.97 9.25 9.99 1.487


Dibromomelhane 8.33 7.63 8.66 9.33 9.19 8.73 8.46 9.55 1.796


Bromodichlommethane 8.73 9.36 8.61 8.55 7.90 8.95 9.25 8.88 1.320


1-Propene, l,3-dichlor<>-, (El- 8.00 8.22 6.94 6.55 7.91 7.49 7.51 8.14 1.473


Toluane-d8(surr) 9.04 8.39 7.19 8.57 8.36 8.13 6.33 8.22 1.508


~ T(>i\lene R,M 8.42 8.14 8.31 8.55 8.43 8.27 9.20 0.931


'. 1,1.2-Trichloroelhane 8.52 8.80 7.02 7.98 8.35 8.16 8.11 11.93 2.380


Telntc;/1loroelhylene 8.55 8.32 6.18 8.97 9.21 10.06 6.98 9.64 1.883
; 1.3-Dichloropropane 7,54 8.21 7.01 9.17 7.89 8,34 8.41 9.36 2.266
.~ Oibrornochloromethane 8.04 7.95 7.05 8.11 7.81 7.94 8.33 8.16 1.120


1.2-Dibromoethane 7.87 7.70 6.41 9,26 8.38 7.27 8.78 11.10 2.816


Chloroben~ene 10.60 10.40 9.94 10.72 10.44 10.70 11,28 10.97 1,157


.. Elhylben~ene 9.43 9.49 9.63 9,86 9.47 10.02 9.99 10.85 1,361


l,1,1.2-Tellllchloroethane 9.64 9.75 9.92 9.33 9.70 10.35 9.40 9.65 0.916
,. rnlp-Xylene 10.05 10.03 9.94 10.62 9.94 10,06 10.65 10.84 1.072


<>-Xylene 9.71 8.73 9.26 9,58 10.59 10.05 9.86 10.86 2.004


} Styrene 9.36 9.44 8.57 9.39 9.56 9,49 9.57 10.30 1.357


Bromoform 9,47 10.15 9.23 8.89 10.47 9.77 9.88 9.63 1.452


l$opropylbenZene 10.28 9.88 9.98 11.17 10.66 11.00 10.98 11.70 1.818


~::
BFB(surr) 11.76 10.31 9.99 10.40 11.04 11.16 10.83 10,92 1.616


Bromoben~ene 11.01 10.27 10.62 10.90 10.18 10.32 10.67 10,66 0,867.. l,l,2,2-Teltachloroethene 9.23 10.46 a.96 11.14 11.28 10.38 11.65 11,12 2.311
~


i
n-propYlbenzene 10.15 9.58 9.98 10.41 10.78 10.37 10.55 11,85 1.944


1,2.3-Trichloropropan.. 11.32 10.50 11,27 11.92 10.80 8.60 11.10 10.24 2.901


2-Chlorololuene 9.33 10.94 9.25 13.13 11.81 9.91 10.52 13.01 4.447


1.3,$-Trimelhylben~ene 10.00 10,06 10.59 11,18 10.71 10.65 10.94 11.44 1.448


4-ChlorolOluene 10.95 10.21 10.67 11.59 11.00 10.73 1031 10.79 1.245


sec-Butylbenzene 10.M a,81 9.93 11.27 10.48 11.21 11.16 16.05 5.785


:1
.alpha.-Melhytotyrene 9.18 8.85 9.03 8.94 8.89 9.69 9.48 10.22 1.392


1.2.4-Tnmelllytbenzene 9.99 9.96 9.79 10.73 9.95 10,16 10.51 11.9S 2.069


tert-6utyllJenzene 10.45 9.68 9.88 11.07 10.20 10.74 10.97 12.94 2.945
.\ 1.3-Dichlorobenzene 10.96 9.94 10.28 11.65 10.65 10.54 11.41 11.86 1.972


-1. p.lsopropyltoluene 9.90 9.16 9.54 11.11 10.56 11.16 11.50 14.94 5.219


~. n~Butylbenzurle 9,10 8.86 9.09 9,00 10.02 9.62 10.44 15.71 6.609


... 1.4-Diehlorobenzene 10.98 9.11 9.96 9.90 10,17 9.31 10.60 11.82 2.570


~ l,2-0ichlorobenzene 10.27 9.50 10.61 8.94 10.11 9.49 10.20 10.54 1.699


~ 1,2·Dibrom<r3-chlcfOpropane 7,20 6.10 2,90 7.98 4.53 7.03 5.99 7.56 5.327


; 1.2.4-Tnc;/1lorobenzene 11.63 9.66 10.74 9.99 11.81 11.19 12.S? 13.90 3.996


1
Hexachlorobuladiene 9.13 9.40 9.94 9.86 11,33 12.55 17.41 41.95 32.269


Napht~al""e 23.76 1438 12.28 14,02 30,01 17.42 15.91 15.83 17.254


Hexachlorobutadiene 13.29 9.88 13.82 12.12 12.95 12.28 16,58 16,75 6.154
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SAMPLE NO.


SDG No.:SAS No.:


1A
VOLATILE ORGANICS ANALYSIS DATA SHEET I I


057
!?AT Laboratory _. __ ,_ Contract: Loureiro En.. 1- _


Case No.: Centredal


Lab Name:


Lab Code:


GC Column: ~TX-502 ID: 9.53 (mm)


So;1 Extract Volume: __ , (uL) Soil Aliquot Volume:


Matrix: (soil/water)


Sample wtlvol:


Level: (Iow/med)


% Moisture: not dec.


WATER
- ,


0.0
_.. --


LOW


"---


(g/ml) ~. ,... __


Lab Sample ID:


Lab File 10:


Date Received:


Date Analyzed:


Dilution Factor:


0208030-210uL- ,.-,.


03100818.D


02/28/08


03/10/08._-


1.0


(uL)


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) _UG_/_L _. __ Q


75-71-8 !' Dichlorodifluc)romethane-- --.. 270 U I


7~-87-3 . ~--IChlorometfi~n.~_ - -_-._ 430 ... _._~


_7.5..:-01-4 ..~~in)'1 chloride_ __ ... 480 ..
. 7,4-83-9 .. . _Bromomethal'!e _ ___ " ,_ 370 U


75-00-3 _ Chloroethane .... _ 120 _I U
_75-69-4 .__.....JrichlorofluQrqmethane.. 210 U
J5:35-4 __ 1, 1-Dichloroeth~ne ,. 220 U
....§!~.6.4:L_. .__ Acet.9~_. ... , . 1400 U
J9-20-9___ M~thyl Acetat~ ..__ 470 U


75-15-0___ ._ Ca~~on disulfide .. _ .. , 52 __ U
~~~O~_ Met~)'J Tert-bL!tyI__ether _._ 140 U
L.-75-09-2_ ___ I\.1~lenE!Ghloride .... . _360 U ._


156-60-5 Trans-1,2-dichloroethene ..,~ U __
-i5=34=3- '--J 1,1-Dich}oroethane ---'- .. , 5~~_-'_",~
_-,7_8-93-3 _ ___l 2:13utanoIlEt ,. ,___ ---------'~___1 JL....J
__ ~94-20-7, . I .propan~,1,2-dicl!l9.~_. ._... 180. u.i
_540-59-0 _ I cis-1,2-pichloroetheQe ,_ 21000 i
__67-66-3 ,__.. J Chlorofo~__. - -- . 118100=-t::=J,'Uu----I


I
,


_7.4-97-5 BromochI9romett!.a.Q~ .. .. ...._.. --'--
_.110-82-7 ----. Cyclohe>.<ane.. - ,-'11-


2
3-°


0
" !I ~u- .'-1


e-11-55-6 . ..1-, 1,1,-Tri<!hloroet~aoe__.. , I
! §6.:23-5 .., --- .(Caroon'etrachlqrige... . 93 tU'
[563-58-~_ . 1.1-Dichloropro~eQe . 130 ·u·_!
[]1-43-2 Benzene . --I 93 -~
I, 75-34_-3_'".__T 1,2_-Dieh'Ior_o..ethane __ _ .. -- -. -- 94 -- U !


1108-87~ LMethy.!..cyclohexa!1e.·' ! __' _--_ 200 --I~' .


0_27-18-4 1 .Trichloro~then~ . __- +"__ 1040:00~ _~~_..~
! 78-.8?:~__ __1


1


_ 1..2-Dich!oroprop_~__
i 108~1Q:L __ 4-Methyl-2-~!lt~none
174-95-3 Dibromomelhane .. I... · ~u-
::~~;~~~ . :'.1B~::;~~I~rom:hane :~____ 3~~" ~_


106-93-4 , 1,2-Dibromoethane -..J.. ~.~_ U
.....l98-90~i~_ .: Chloroben?=etle -- ~____ ___1_"-_' ~ .~ .
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


, , Lab Name: OAT Laboratory Contract: Loureiro En
---","--


057


GC Column: RTX-502 10: 0.53


Lab Code: Case No.: Centredal-_. -'-


(uL)


Matrix: (soil/water)


Sample wt/vol:


Level: (Iow/med)


% Moisture: not dec.


Soil Extract Volume:


WATER


~, , _ (g/ml) M_L__


LOW


(mm)


_" .__ (uL)


SAS No.: SDG No.: -_..... "._-


Lab Sample 10: 0208030-210uL


Lab File 10: 03100818.0
--_.._--


Date Received: 02/28/08


Date Analyzed: 03/10/08
---


Dilution Factor: 1.0
----


Soil Aliquot Volume:


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L----
Q


, ,


[160-41:.4.··._. ·~:E.!h·ylben~e:ne· . '. - .....1__ 140 u
L§.3Q-20-6 .' i 1J., t2-Tet~ac.hloroethane. 92 U
l196~4£_3__' m/ -Xy"lene ." 110 U,
~-47-6 o-X lene I 200'U!
I 1OO~42-::-5--' . - St rene-- .. I' . 140 U


I 75-25~2--' ~~oform . -" ~I__" 140 '---=-'-U---!
98-~2-~ . _~Ol2YlbenZen~ _ . . __. ".. 180 -~'I ,·.---:"U:---1


i~~~~d1-~ -'!-fU:~~~~~~~~i9roethane -~. . , .-_ 2~~ ~
103~.65~_1 ~!OP-Ylbenze,ne_ 1~0 ~_


96-18-4 :=i...J.6~~1richIOrOpr0J,:1ane· _"',1


1


,'- 290 U
95-49-8 2-Chlorotoluene 440 U
108~§H.._., _J,3,5-Trimethylbenzene .- -1----. 140 f' ._U_


106",3-4 I 4-Chlo'Oto[uene. - b.- -... 51280° _ .' _._UU I
_..1.3~-98-8 . =H§~C-Butilbenzene. _
195~3.~ . 1,2,4-T"meth~lbenze~e 210 , U


98-96,-9__ _ tert-Butylb~"1zene .. 290 ~ - U
541-73-1 1,3-Dichlorobenzene . I - . 200 - '=fr=1


_4.9-87-6 ._.J' p-Isopro_py'ltoluene. ..! _. 520 U
--- I ,... 660 -U-·- I


\~~~~~:~ ._J ~:~~~r~~7o~ci~~~zen~ ...-=-~'. -~- , 260,TU"'1
I 95-50~1 ----r1,2-Dichlorobenzene 170 "TU
~6j2~8- ' _1 ..1,2-Dibrofl1o~3:.~hloroQ~op'ane·' ... _ - . 530--~
120-~2-.:l__. ~,l,~~TriChlorobenze~.e__..-----t-..- 400T-"U_1
~~~~~; _ _ I. ~~:x~~~~~;~~uta9iene . . - .~- ~~~ I.. FI
~Y:.61-.!3-.-=-J 1,23~Ir;ChIQrObenze~e.~ ... "'~~_'_'_ :?80 1 __.0
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LAB FILE ID: RRF1 == 03060804.D RRF2:::; 03060805,D RRF6 ;::


RRF3 ;:: 03060806.D RRF4 ;:: 03060807.0 RRF5;:: 03060808.D 03060809.D


--::~PDUND - R~F1 RRF2 i RRF3 '-R~F4 RRF5' RRF6 ~ R~D '1


~!.9~odifluoror..nethane * 0.503 0.49~ I 0.464 ._, Q:479 0.4~9 0.475 .._Q.~8J 1 3.3 I
Chlorom~.tt!ane.. * 1.544 1.310 I 1.181: 1.226 1.036 .. , 1.027 1.220 15.8
.YinYlchloride .' *~6" 1.229..i.~-1.127: 1.191 1.099 __ 1.088 1.170 '6.7
~r~rnomethan~ __ -It . Q.243 0.374 i 0.390 I 0.377 O...3~O 0.369 0.357 1?:~_


fJ~hloroethane_. * Q.988 o.i77: 0.81ji~ 0.852 0.770 0.791 0.831 .9,.§L
~19roftuorol11elhane . .0.-781 0.,771! °_7271_°.758 _.Q}35 0_740 .0.752 2,1L
e..tJ::pichloroe~hene * 0.909 . Q.880 LQ:?97. 0.791 _ Q:815 0.71~ 0.818 _,.~


.Acetone .. ,. , . *., 0.166 ..0.165 L9,165 0.168_ 0.155 O.1.~3 0.162 _, 3.9
M~thyl Acetate . * 0.531 ....0.460 0.435 0.456 _0.385 0.3~0 0.443 _ --.11jJ
~.Ildisulfide. * _~,231 3.034 2.926., 3.238 3.058 3.029. 3.086 4.0 I
Methy'! Tert-buM ether _-------.:-_,,2,,843 2.557 2.464 ... 2.539 ~.-507 2.56l?... 2.579 ::',.-5,2 i
Methylen~Chlorid~ . , .. * 1.270 1.140 _ 1.027 .1.,003 0.974 0.969 1.064 11.-.~


Jra.DS-1 ,2-dicnloroeth~n.e. *~O 0,979 m 0.915 0.910 0.885 0.868 jf~:18 I ,t§..
...1.J.:.Pi<;:hloroethane .__*_ 1.:376 1.551 1.537 1.661 1.614 1.615 1.5591 6.5
2-Butanone * 0.191 0.186 0.176 0.186 0.168 0.163 0.17(1 6.2
PropaD~"..l.2-dic_hlo.~ ,'~__*_,9.111:....__ 0.-777 0.81( 0.877 .. 0.689 0-788 0.78?.l 7.9
cis-1,2-Dichloroethene * 1.016 1.007 0.927 0.977 0.945 0.907 0.963,1 4.6
~()form ... 'n~~' ._.:n'~1.173 _, 1.-290: .L1.~5 1,260 _.~. 1.192 J .225 1.21 ~ I 4.1
~romochloromethane,* 0.271 0.302: 0.333 0.355 0.298 0,308 0.3111,9.3
Syclohexane ,.:~,:!.§,"2:128~:- 2.121 2.171 2.132 2.217'1 ...,'2.197 ',li
1,.11 ,-Trichloroethane * 0.857 0.795. 0.735 0.779 0.755 0.7~ 0.785 5.3


.Car~trachloride__' __ *~56 0.56'£.-.Q:§54.'''' 0,593 ... 0~593 .. 0.573 +_.9.,57.2 3.1
_1.1-Dichjoropro~en~ . * 1.:~_ 1.. 143 1.081 1.099 1.079.. 1.103 1.107 .. .£Q..
J:!elJzene ..__. __. * 3,'+.16 3.440 ~?4 . 3.486 3.483 ,3.663~1,~0 ~.§.


~.::-pichloro~t~~ __ :~:? I 0.934 0.826. 0.888 ...9~_0,886 -----.M.84 3,..~
Methylfy'clohex?l~ .. ,*., 0.8681 0.744., 0.753 ,Q.745 ~J47 0.771 0.771 6.3
Tricnloroethene , _*~49-' 0.350 0.338..... 0.332 .0.337 I .. 0.327 _.9."~]'~'+_' .rr
:...1,2-DiChloroprqp~~_ ,__ ~.. . 0.476.' 0.473 1 0.445... Q.441 i 0.452 C),.453 0.45.7. __3.2_
1 4-iy1~tt}yI-2-p~IJ,tanon~, .__ , I_O..06~ O:.07?_~.7 I 0.079 .. 0.081. 0.080 0.076 6.2
Dibromomethane l- 0.238 0.231 0.221 0.231 0.216 0·70.§.... o.2~~.,·5.0_


"~~~;xOad~~~I~ro~et~ane . __'~I'~_' .. ~:j~~ .- ~:j~~ .... ~:~~~, '~:~~j, ~:~~~, ~,:,;.~~... ... ~:;
:..I9il!ene-~. ~ :==~ :.-,,-:--0.'896 1 0..~_47 ------q::~19 0.929T'M41- 0.953 0.93,1 2.3
iJ .1.2-Trichl()Joeth~n~ __. .. '~0-.304 I 0,306 0_~,291 0.292 0,2_82: 0.294 3.1
"'[etr9chloroett!Ylene..__., *_0.'~0.222 0.215 0.,218 0.207 0.,210 Q,?15 2.6
1.3-Dichlorop'ropane .' * 9~0.653 _0..628 f-O.629 0.651 0.652, .Q.642 ,,-----.1JL
Dibr:9.mochlo!Q.meth~~E1 __., ......:_O..4.4iit'0,277 ~9.269 _O.2~0.273 .0.268 __ 9.266 _~
1,2-Dibromoethane *1 0.325 0.338 0.328 i 0.320 0.337 0..329 _0,:~29 F. 2.1


j-·9hlorob~nzen.:.e,~ .:==-:. *1 4,~:.:~~8 46.'368 4f.479 I 4~ ..?27 44,618 .~3.954 1~:t4.899 --------li


DA~Labora~~~ . Contract: Loureiro Engin.e~ri


Case No.: Centredal SAS No.: SDG No.:


3/90


03/06/08
----


23:14


03/06/08


19:20


,._---."" ,-----_.- .----_ ..


Calibration Date(s):


Calibration Times:


(mm)


6A
VOLATILE ORGANICS INITIAL CALIBRATION DATA


___•• • M" -.. _


* Compounds with required minimum RRF and maximum %RSD values.
All other compounds must meet a minimum RRF of 0.01 O.
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Lab Name:


Lab Code:


Instrument ID: F4500


Heated Purge (Y/N): __N _


GC Column: RTX·502.2 ID: 0.53
r------ .---







6A
VOLATILE ORGANICS INITIAL CALIBRATION DATA


lab Name: D.~! labor.a~ory _' __ . ... ._,_ Contract: !:..,?_ur~iro Eng,i~eeri


Lab Code: Case No.: Centredal SAS No.: SDG No.:


Instrument 10: F4500


Heated Purge (YIN): N__


GC Column: RTX-502.2 ID: 0.53


Calibration Date(s): .' _. ~~06/08 .. ~.3r.~'.


Calibration Times: 19:2023


(mm)


.. Compounds with required minimum RRF and maximum OfoRSD values.


All other compounds must meet a minimum RRF of 0 010.
FORMVIVOA
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6A
VOLATILE ORGANICS INITIAL CALIBRATION DATA


Lab Name: DA! Laboratory Contract: Loureir? E.ngineeri


Lab Code: Case No.: Centredal SAS No.: SDG No.:
----


0.53


Instrument 10: F4500--_ ..--
Heated Purge (Y/N): N


GC Column: RTX-502.2 10:


Calibration Oate(s):


Calibration Times:


(mm)


03/06/08


19:20


03/06/08


23:14


I' LAB FILE 10: ., RRF1-' = 03060804.0 RRF2' = 03060805.0 RRF6 =


i


l
' RRF3 ..= 0306~.806.0 RRF4 = 03060807.0 RRF5 = 03060808.0 03060809.0


! COMPOUNO .. '-1 RRF~-' ,. RRF2 ":R~3 ! RRF4 R~F5 RRF6- - ::F I :~D
U~~hY'lbenzene .. ...' * 80.479 80.632. 70.664 71.635 86.531 83.653 78.932 8.2
f-t.1,1.2-Tetrach.loroethane * 13,1:10 13.140 .. 12.199 12.063 12.059 :12.1021 12.550 ..~
1....!D!p.~XY'lene .. ..."._*~9~8 32.752. 31.717 32.105" 33.490 34·?16! 33.223 ..M
L.2.~~ler)e .. .' * 32.7.60 32.147' 28.207 28.830, ..29.480 29.101 i 30.004 _§JL
:...§..tyre~e _.' * 53.35.1.. 53.106 50.680 51.424 53.811 54.5·4~ L 52.820 2.:.§....
i Brornr;>form _. .,_----..i----.L8,~9 8.362j. 7.382 7.966 8.085 ..,7.881 7.929 __ ,.~


I


ISOprOp.Ylbenzene *i 70.083 70.696 i 65.566 66.013 68.587 70.547 68.582 ," 3.3 j


,f3_r()mobenz~ne" ... .., * ,15.808 ~?~~ 114.239 14.376 14.886 14.178 14.86~J Q.&.
i..1. 1,2,2-T~trachloroethan~__j .2.L1Jll..~8.59 24.387 ...24.614 24.781 24.1361 25.~j ~
i..!!-Propy.Lb~!1zene *!.87.0098~.241 ~64J 87.167 87.845 91.119 L.87...291 3..:~ ..
: 1,2,3-Trichloropro~ane. .J 0.385 ...0..411 0.413.1 0.416 0.4,27 0.427 0,4,1.3 3.8.
i 2-Chlorotoluene .. j "..1.J..§1. _1217 1.1611 1.193 1.222 1.261 _.1,",-203 3.2
1.. 1,.~J5-Trimeth'ylbenzene ..~_5Q.992 59.Q19 53.270 1,?~~,ggo 55.974 56.233 5.0
L4-Chlorotoluene * 1.1331 1.205 1.2021 1.247 1.248 1.278 1.219 4.2
li~(;-Butylbenze.ne ._ ..__~_ .84.397 I 77.95:? 75.348'1'-76.039 78.625 79.5821 t8.·~~7 4.1
_1,2.•.4-TrimethylbE?nzene __~5~,302 54.08Q_ 50.973." ..?~ 53.743 54.282..i.. ?:3..146 2.:L
~rt-BuMbenzen.~ ,. ,__*~_~§-7_58 55.229 __.50.988 [j7..~?7 53.447 53.559: 53.725 3.8


...1,.3-Qi~~lorobelJzene __:........~~,.640 28.623 27.011 I 27-490 27.530 27.270 i 27.921 3.6
J;l-I§.Q~oluene ..__*, 62.276 64.254 60.949 .. 62.107 63.597 64.049.-i. 62.870 .u..::
n-Butvlben:zene *i. 3.326 .. ,3.419 3.542 3.656 3.620 .}~,51 3.536 ......lJL
1,4-Dichlorobenzene ~ 1.737 1.670 1.618 1.749 1.700. 1.67.1 1.691.~


-"1',2-0ichlorobenzene --* -'1.574 1.486 1.549 1.539'1.508! 1.498 1.526 __ .......11....
~1,i-Dibromo-~-chloropropa~· 0.2301 _.0.223~49' 0.2_47-1 0.241 .....0.217 0.235 .. 5.7
-..1.,~,1-Trichlorobenzene _ __*_...0.7791 ... 9~9.51 0.994.1, 0.901 _..0.888 0.898 8.1.
Hexachlorobutadiene * 0.389 I 0.378; 0.400 0.402 0.363 0.343 0.379 6.1


.-N-a~thalene _.-__--.-.. f2.2.~i:-0.8-fi.J~g~.l 3.782'-'.).688 2.997 2.858' 22.5
i 1,2,3-Trichlorobenzene * 0.799 0.828 0.914 0.963 0.833 0.833 I 0.862" 7.3
i pibroll'!Q.flu.oromethaIl6(surrL ~84 0.109. 0.101.". 0.095 9·099 oJ 05 0.099. 8.6
i Tolue_ne.=d8(surrJ . J,Q11..f-_1:046 1.03.9 1.022 ". 1.052, 1.068 1.03.8 2.:0_
L~F~(surr) ....__ . , _14.44§ 13.443". 12.189 12.146 12.4~4 I 11.975 12.772 7.6


* Compounds with reqUired minimum RRF and maximum %RSO values.
All other compounds must meet a minimum RRF of 0.010.
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Calibration Date(5): 03106/08 03/06/08._--- -----_. ----


Calibration Times: 19:20 23:14


(mm)


6A
VOLATILE ORGANICS INITIAL CALIBRATION DATA


* Compounds with required minimum RRF and maximum %RSD values.
All other compounds must meet a minimum RRF of 0.010.


FORM VI VOA


Lab Name:~AT_La..~o~tory .. .. ..__.._ Contract: Ll?_ureir?-. ~nginee:~i


Lab Code: Case No.: Centredal SAS No.: SOG No.:


Instrument 10: F4500
.._------ '.__ .,-- .. -


Heated Purge (Y/N): , _~_.


GC Column: RTX-502.2 10: 0.53







BFB


(Chemstation Integrator)


C:\GALWIN98\OATA\0208030B\03100802.D
10 Mar 08 09:28
CCAL 82608003C02


csm


1. 00


Vial: 1
Operator:
Inst
MUltiplr:


Data File
Acq On
Sample
Misc
MS Integration Params: events.e
Method C:\HPCHEM\I\methods\envdef.m
Title


rbundllnce


2000000·


1500000~


----- ... .... TfC:03"10l0~08:01D;>j""2.-nD-----


100000


80000


174
60000


75
40000· I,


20000 I 37 '~o 69 l 87


0._., , _'I]~LI 1__ 5,,7,. ~,2 II .1 ',.,.8, ~, ;/ _10,~,_,_~ 130. ,~~1 157 J,~~ ...1--4-'-r-~~
I~--> '30 ~'50" 6-:O~ f 80 90' 1 o· 110" 120 '130 '140' 150 160 170 180


AutOFind: Scans 599, 600, 601; Background Corrected with Scan 590


I Target I Rel. to I Lower
I Mass I Mass I Limit%


I Opper
I Limit%


ReI.
Abn%


Raw
Abn


Result
Pass/Fail


50 95 15 40 18.6 21521 PASS
75 95 30 60 40.2 46491 PASS
95 95 100 100 100.0 115728 PASS
96 95 5 9 7.0 8157 PASS


173 174 0.00 2 0.7 469 PASS
174 95 50 100 57.5 66493 PASS
175 174 5 9 7.9 5250 PASS
176 174 95 101 97.2 64616 PASS
177 176 5 9 7.1 4566 PASS


03100802.0 envdef.m Tue May 27 10:58:51 2008 FINNIGAN
r . '. " .. 5
U " .


\.; v lJ' t.







using AeqMethod 826009:28


CCAL 82608003C02


C:\GALWI~98\DATA\0208030B\03100802.D


csm
10 Mar '08


File
Operator
Acquired
Instrument
Sample Name:
Mise Info
vial Number: 1


TIC: 03100802.0


650000-


600000·


550000-


500000-


450000 J


400000


350000


300000·


250000 j
I


200000


150000-
1


100000 j
J
I


\
\ I
\ i
\ I


V


j\


/
/
I
I
I
I
I


\


\


/


50000.
I


l;mo-> 0 _... !._~8_4_--'_'_1~_:86~_'14~88 ' 14.9.0 "4~92 ._: 1·4.~~·-1'4~9t1r-r-~14~.9~8~1i{oo' I 15~02







2c..
BFB


(Chemstation Integrator)


C:\GALWIN98\DATA\0208030B\03100814.D
10 Mar 08 19:52
CCAL. 8260B003C03


csm


1. 00


Vial: 1
Operator:
Inst
Multiplr:


Data File
Aeq On
Sample
Mise
MS Integration Params: eventS.e
Method C:\HPCHEM\l\methods\envdef.m
Title


--"T1C:OffOl)814.D


~
'\


1\


~ I \ I V!


13.50 '14:00'" '14:50''- 15;00 15:50 16:00 16:50'
--~, Average of 14.840 to 14.907 min.: 03"'''''..n;;rr-...----.:.::.:.::..:.---'=-=-------i


95


bundance ...---


2000000-


1500000


1000000 ~r! \
5000001i \ i i


1~~
ime-> 13.00
bundance


100000


80000


I


60000! 174


40000. 75


~/z.·>


20000. 50


O· '-3'0-'-.:[.i\,'t~,~~..i;.'1 1 Ii1~:110 "i!O~ :~.,~1 ~ijo 1~ GO '1~o l',lo~ i.__... - -- ..._--=-=-_ ...---_... .... . . -, _.


spectrum Information: Average of 14.840 to 14.907 min.


Target I Rel. to I Lower
Mass I Mass I Limit%


Upper
Limit%


ReI.
Abn%


Raw
Abn


Result
Pass/Fail


50 95 15 40 19.8 19529 PASS
75 95 30 60 39.7 39188 PASS
95 95 100 100 100.0 98750 PASS
96 95 5 9 7.0 6929 PASS


173 174 0.00 2 0.2 131 PASS
174 95 50 100 58.1 57404 PASS
175 174 5 9 8.1 4628 PASS
176 174 95 101 95.2 54674 PASS
177 176 5 9 7.2 3911 PASS


~-~------~---~-------~-------~----~--------~-- --------~---------------


03100814.D envdef .m Tue May 27 11:08:27 2008 FINNIGAN ". .. r '" "'"17
U\}~~l.i'"







using AcqMethod 826019:52


CCAL. 82608003C03


C:\GALWIN98\OATA\0208030B\031008l4.D
csrn
10 Mar 08


File
Operator
Acquired
Instrument
Sample Name:
Mise Info
Vial Number: 1


----- ----- -'---b_6e


620000]


600000:


580000


560000:


540000


, 520000


5000001
1


480000:"


460000


440000


420000


400000


380000


360000


340000:


320000:


300000:


280000 1
;


\260000 i


240000: \
220000 \, \\2°O~1
180000


160000 '


140000·


120000 -


1000001
I


80000


J60000


I


TIc:ll3100814.D '


J
-I


, 400001


I 2000: ~----r-"'-'---'------'---' -.-------,----, I _,~~ ,----r-"' T~ ,-_-,,'-c-r--'"-' ,--.-----.----, -l-----,-----,-' -.---,----.--' -'--r----r-r- -,-----,-----,-c,..--,------,----r T"T----r-'~j
l!!!J~..> 14...~_14.80 14.82" 14 4__~4~__ 14.88,_. 14.90..~2__14.,~~~ _14.98 . 15.00.__,







(Not Reviewed) ~C-


Vial: 1
Operator: csm
Inst
Multiplr: 1. 00


Quantitation Report


Data File C:\GALWIN98\DATA\0208030B\03110804.D
Acq On 11 Mar 08 11:53
Sample 0208030-2 1.0uL
Misc 1316057
MS Integration Pararns: LSCINT.E
Quant Time: May 27 14:27 19108 Quant Results File: 82608003.RES


Quant Method
Title
Last Update
Response via
DataAcq Meth


C:\HPCHEM\1\METHODS\82608003.M
8260
Tue May 27 14:27:16 2008
Initial Calibration
8260


(Chemstation Integrator)


I ,v€>+ ~c.A-J..
I V)-e .,f--I


(j)
Internal Standards R.T. QIon Response Conc Units Dev(Min)


1) Benzene, pentafluoro- (ins
28) 1,2-Difluorobenzene (ins)
43) Chlorobenzene-d5 (ins)
65) 1,4-Dichlorobenzene-d4 (in


6.57
8.03


12.82
16.94


168 10769519
114 22381245
117 404411
152 7446678


200.00 ng
200.00 ng
200.00 ng
200.00 ng


-0.11
-0.06


0.01
0.04


System Monitoring Compounds
23) Dibromofluoromethane(surr)
Spiked Amount 200.000


35) Toluene-d8(surr)
Spiked Amount 200.000


52) BFB(surr)
Spiked Amount 200.000


6.73


10.38


14.88


192 1039956 196.99
Recovery


98 24025022 195.67
Recovery


174 5112192 202.19
Recovery


ng -0.11
98.50%


ng -0.02
97.83%


ng 0.02
101.10%


QvalueTarget Compounds
2) Dichlorodifluoromethane
3) Chloromethane
4) Vinyl chloride
5) Bromomethane
6) Chloroethane
7) Trich1orofluoromethane
8) 1,1-Dichloroethene
9) Acetone


10) Methyl Acetate
11) Carbon disulfide
12) Methyl Tert-butyl ether
13) Methylene Chloride
14) Trans-1,2-dich1oroethene
15) 1,1-Dichloroethane
16) 2-Butanone
17) Propane, 2,2-dichloro-
18) cis-1,2-Dichloroethene
19) Chloroform
20) Methane, bromochloro-
21) Cyclohexane
22) 1,1,1,-Trichloroethane
24) Carbon tetrachloride
25) 1,1-Dichloropropene
26) Benzene
27) 1,2-Dichloroethane
29) Cyc1ohexane, methyl-
30) Trichloroethene


0.00 85
0.00 50
0.00 62
0.00 94
0.00 64
0.00 101
0.00 96
0.00 58
0.00 74
0.00 76
0.00 73
4.47 84 204013
0.00 96
0.00 63
0.00 72
0.00 77
6.21 96 962370
0.00 83
0.00 128
0.00 56
0.00 97
0.00 117
0.00 75
0.00 78
0.00 62
0.00 83
8.52 95 1053996


N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.


-7.01 ng
N.D.
N.D.
N.D.
N.D.


19.30 ng
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.


28.41 ng


96


93


98
---~-~--~---------~--~---------------------------------------------------


(#) = qualifier out of range (m) = manual integration
03110804.0 82608003.M Tue May 27 14:27:56 2008 FINNIGAN Page 1
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Quant Results File: 82608003.R~S


csm


1. 00


Quantitation Report


Data File C:\GALWIN98\DATA\0208030B\03110804.D
Acq On 11 Mar 08 11:53
Sample 0208030-2 1.0uL
Mise 1316057
MS Integration Params: LSCINT.E
Quant Time: May 27 14:27 19108


(Not Reviewed)


Vial: 1
Operator:
Inst
Multiplr:


Quant Method
Title
Last Update
Response via
DataAcq Meth


C:\HPCHEM\1\METHODS\82608003.M
8260
Tue May 27 14:27:16 2008
Initial Calibration
8260


(Chemstation Integrator)


G)


Compound R.T. Qlon Response Cone Unit Qvalue
-----------------------------------~---~------------~---------~----------


31 ) 1,2-Dichloropropane 0.00 63 N.D.
32) Methyl Isobutyl Ketone 0.00 100 N.D.
33) Dibrornomethane 0.00 93 N.D.
34 ) Bromodichloromethane 0.00 83 N.D.
36) 2~Hexanone 0.00 43 N.D.
37) Toluene 0.00 92 N.D.
38 ) 1, 1, 2-Trichloroethane 0.00 83 N.D.
39) Tetrachloroethylene 11. 54 164 3810936 162.78 ng 97
40) 1,3-Dichloropropane 0.00 76 N.D.
41 ) Dibromochloromethane 11. 55 129 3829204 124.38 ng # 9
42) 1,2-Dibrornoethane 0.00 107 N.D.
44) Chlorobenzene 0.00 112 N.D.
45) Ethylbenzene 0.00 91 N.D.
46) 1, 1, 1,2-Tetrachloroethane 0.00 131 N.D.
47) rn/p-Xylene 0.00 106 N.D.
48) o-Xylene 0.00 106 N.D.
49) Styrene 0.00 104 N.D.
50) Bromoform 0.00 173 N.D.
51) Isopropy1benzene 0.00 105 N.D.
53) Bromobenzene 0.00 156 N.D.
54) 1, 1, 2, 2-Tetrachloroethane 0.00 83 N.D.
55) n-Propylbenzene 0.00 91 N.D.
56) 1,2,3-Trichloropropane 0.00 75 N.D.
57) 2-Chlorotoluene 0.00 91 N.D.
58) 1,3,S-Trimethylbenzene 0.00 105 N.D.
59) 4-Chlorotoluene 0.00 91 N.D.
60) sec-Butylbenzene 0.00 105 N.D.
61) 1,2,4-Trimethylbenzene 0.00 105 N.D.
62) tert-Butylbenzene 0.00 119 N.D.
63) 1,3-Dichlorobenzene 0.00 146 N.D.
64) p-Isopropyltoluene 0.00 119 N.D.
66) n-Butylbenzene 0.00 91 N.D.
67) 1,4-Dichlorobenzene 0.00 146 N.D.
68) 1,2-Dichlorobenzene 0.00 146 N.D.
69) 1,2-Dibromo-3-chloropropan 0.00 75 N.D.
70) 1,2,4-Trichlorobenzene 0.00 180 N.D.
71) Hexachlorobutadiene 0.00 225 N.D.
72) Naphthalene 0.00 128 N.D.
73) 1, 2, 3-Trich1orobenzene 0.00 1BO N.D.


(#) = qualifier out of range (m) = manual integration
03110804.D 82608003.M Tue May 27 14:27:56 2008 FINNIGAN Page 2
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Quantitation Report


csm


1. 00


Vial: 1
Operator:
Inst
Multiplr:


I
I t
II f
i I


27 14:27:16 2008
Calibration


-"------,-IC:ll"3"fl0804.D


-
-;-
c:
;...
c:


~..,
E
g
0::
is
N.


-
-;
~


2
!In
'Co':
J!t:


i
eli
~
i
"::I


1 \ I


; I I) I I I


700000


500000-


200000-


800000


1600000


900000


600000


Data File C:\GALWIN98\OATA\0208030B\03110804.D
Acq On 11 Mar 08 11:53
Sample 0208030-2 1.0uL
Mise 1316057
MS Integration Params: LSCINT.E
Quant Time: May 27 14:27 19108 Quant Results File: 82608003.RES


Method C:\HPCHEM\1\METHOOS\82608003.M (Chemstation Integrator) ~)
Title 8260 ~
Last Update Tue May
Response via Initial


bun iinee
1700000


1500000 1


j


1400000 j
I
j


1300000~


1
j


:::::1
j


1000000 i


100000


-- ----- ---=-::.:..::..:.-
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Methylene Chloride
Response Ratio


o 0.5 1 1.5
Amount Ratio


2 2.5


Resp Ratio = 9.20e-00I * Amt + 5.l2e-002
Coef of Det (r A 2) = 1.000 Curve Fit: Linear


----------.--_ ..... --------------_.__._-_ ..


Method Name: C:\HPCHEM\1\METHODS\82608003.M
Calibration Table Last Updated: Tue May 27 14:27:16 2008


,- ' t, _" ')?
U " , .. i;:.


'JVv" ...







Quant Results File: 82608003.RES


csm


1. 00


Quantitation Report


Data File C:\GALWIN98\DATA\0208030B\03110804.D
Acq On 11 Mar 08 11:53
Sample 0208030-2 1.0uL
Mise 1316057
MS Integration Params: LSCINT.E
Quant Time: May 27 14:26 19108


(Not Reviewed)


Vial: 1
Operator:
Inst
Multiplr:


Quant Method
Title
Last Update
Response via
DataAcq Meth


C:\HPCHEM\1\METHODS\82608003.M
8260
Mon Apr 07 10:19:12 2008
Initial Calibration
8260


(Chemstation Integrator)


r U-~
J I '\I\lZ.-I4-.I' ~
I/' (j)


Internal Standards R.T. QIon Response Cone Units Dev(Min)
--------------------------------------------------~----------------------


1) Benzene, pentafluoro- (ins 6.57 168 10769519 200.00 ng -0.11
28) 1,2-Difluorobenzene (ins) 8.03 114 22381245 200.00 ng -0.06
43) Chlorobenzene-d5 (ins) 12.82 117 404411 200.00 ng 0.01
65) 1,4-Dichlorobenzene-d4 (in 16.94 152 7446678 200.00 ng 0.04


System Monitoring Compounds
23) Dibromofluoromethane(surr) 6.73 192 1039956 196.99 ng -0.11
Spiked Amount 200.000 Recovery 98.50%


35) Toluene-d8(surr) 10.38 98 24025022 195.67 ng -0.02
Spiked Amount 200.000 Recovery 97.83%


52) BFB (surr) 14.88 174 5112192 202.19 ng 0.02
Spiked Amount 200.000 Recovery 101.10%


Target Compounds Qvalue
2) Dichlorodifluoromethane 0.00 85 N.D.
3) Chloromethane 0.00 50 N.D.
4 ) Vinyl chloride 0.00 62 N.D.
5) Bromomethane 0.00 94 N.D.
6) Chloroethane 0.00 64 N.D.
7) Trichlorofluoromethane 0.00 101 N.D.
8) 1,1-Dichloroethene 0.00 96 N.D.
9) Acetone 0.00 58 N.D.


10) Methyl Acetate 0.00 74 N.D.
11) Carbon disulfide 0.00 76 N.D.
12) Methyl Tert-butyl ether 0.00 73 N.D.
13) Methylene Chloride 4.47 84 204013 3.98 ng 96
14) Trans-1,2-dichloroethene 0.00 96 N.D.
15) 1,1-Dichloroethane 0.00 63 N.D.
16) 2-Butanone 0.00 72 N.D.
17) Propane, 2,2-dich1oro- 0.00 77 N.D.
18) cis-1,2-Dichloroethene 6.21 96 962370 19.30 ng 93
19) Chloroform 0.00 83 N.D.
20) Methane, bromochloro- 0.00 128 N.D.


21) Cyclohexane 0.00 56 N.D.
22) 1, 1, 1,-Trichloroethane 0.00 97 N.D.
24 ) Carbon tetrachloride 0.00 117 N.D.


25) 1,1-Dichloropropene 0.00 75 N.D.


26) Benzene 0.00 78 N.D.


27) 1,2-Dichloroethane 0.00 62 N.D.


29 ) Cyclohexane, methyl- 0.00 83 N.D.


30) Trichloroethene 8.52 95 1053996 28.41 ng 98


--~--~------~-----~----------~--------------------------------------


(#) = qualifier out of range (m) = manual integration
03110804.D 82608003.M Tue May 27 14:26:57 2008 FINNIGAN
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Quant Results File: 82608003.RES


csm


1. 00


Quantitation Report


Data File C:\GALWIN98\DATA\0208030B\03110804.D
Acq On 11 Mar 08 11:53
Sample 0208030-2 1.0uL
Mise 1316057
MS Integration Params: LSCINT.E
Quant Time: May 27 14:26 19108


(Not Reviewed)


Vial: 1
Operator:
Inst
Multiplr:


Quant Method
Title
Last Update
Response via
DataAcq Meth


C:\HPCHEM\1\METHODS\82608003.M
8260
Man Apr 07 10:19:12 2008
Initial Calibration
8260


(Chemstation Integrator)~


Compound R.T. Qlon Response Cone Unit Qvalue


31 ) 1,2-Dichloropropane 0.00 63 N.D.
32) Methyl Isobutyl Ketone 0.00 100 N.D.
33) Dibromomethane 0.00 93 N.D.
34) Bromodichloromethane 0.00 83 N.D.
36) 2-Hexanone 0.00 43 N.D.
37) Toluene 0.00 92 N.D.
38) 1,1,2-Trichloroethane 0.00 83 N.D.
39) Tetrachloroethylene 11. 54 164 3810936 162.78 ng 97
40 ) 1,3-Dichloropropane 0.00 76 N.D.
41) Dibromochloromethane 11. 55 129 3829204 124.38 ng # 9
42) 1,2-Dibromoethane 0.00 107 N.D.
44) Chlorobenzene 0.00 112 N.D.
45) Ethylbenzene 0.00 91 N.D.
46) 1,1,1,2-Tetrachloroethane 0.00 131 N.D.
47) m/p-Xylene 0.00 106 N.D.
48) o-Xylene 0.00 106 N.D.
49) Styrene 0.00 104 N.D.
50) Bromoform 0.00 173 N.D.
51) Isopropylbenzene 0.00 105 N.D.
53) Bromobenzene 0.00 156 N.D.
54) 1,1,2,2-Tetrachloroethane 0.00 83 N.D.
55) n-Propylbenzene 0.00 91 N.D.
56) 1,2,3-Trichloropropane 0.00 75 N.D.
57) 2-Chlorotoluene 0.00 91 N.D.
58) 1,3,S-Trimethylbenzene 0.00 105 N. D.
59) 4-Chlorotoluene 0.00 91 N.D.
60) sec-Butylbenzene 0.00 105 N.D.
61) 1,2,4-Trimethylbenzene 0.00 105 N.D.
62) tert-Butylbenzene 0.00 119 N.D.
63) 1,3-Dichlorobenzene 0.00 146 N.D.
64) p-Isopropyltoluene 0.00 119 N.D.


66) n-Butylbenzene 0.00 91 N.D.
67) 1,4-Dichlorobenzene 0.00 146 N.D.
68) 1,2-Dichlorobenzene 0.00 146 N.D.
69) 1,2-Dibromo-3-chloropropan 0.00 75 N.D.
70) 1, 2, 4-Trichlorobenzene 0.00 180 N.D.


71) Hexaehlorobutadiene 0.00 225 N.D.


72) Naphthalene 0.00 128 N.D.


73) 1,2,3-Triehlorobenzene 0.00 180 N.D.


----------------------~---------------~---------~-~--~-----------~-----~-


(#) = qualifier out of range (m) = manual integration
03110804.0 82608003.M Tue May 27 14:26:57 2008







Quantitation Report


Quant Results File: 82608003.RES


(Chemstation Integrator) (3)


csm


1. 00


-.-
c:
~


Vial: 1
Operator:
Inst
Multiplr:


nc: 031l011~.D


Data File C:\GALWIN98\DATA\0208030B\03110B04.D
Acq On 11 Mar 08 11:53
Sample 0208030-2 1.OuL
Mise 1316057
MS Integration Params: LSCINT.E
Quant Time: May 27 14:26 19108


1500000


Method C:\HPCHEM\1\METHODS\82608003.M
Title 8260
Last Update Mon Apr 07 10:19:12 2008
Response via : Initial Calibration


rb14,~~~~ge .------


1600000


1400000


1300000


1200000


1100000


1000000 ~
J


900000


800000


700000.:


600000.1


500000


::!!


I
I
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2.51 1.5
Amount Ratio


0.5o


Method Name: C:\HPCHEM\1\METHODS\82608003.M
Calibration Table Last Updated: Mon Apr 07 10:19:12 2008


Methylene Chloride


1-


Response Ratio


1.5


0.5-


Resp Ratio = 9.52e-OOI * Amt ~ J
Coef of Det (r A 2) = 1.000 Curve Fit: Linear/(O/O)


~"-_.. ---...-_.__.-- ..__ .. --- ._----- --- ---_.







Quant Results File: 82608003.RES


cam


1. 00


Quantitation Report


Data File C:\GALWIN98\DATA\0208030B\03110804.D
Aeq On 11 Mar 08 11:53
Sample 0208030-2 I.DuL
Mise 1316057
MS Integration Params: LSClNT.E
Quant Time: May 27 14:29 19108


(Not Reviewed)


Vial: 1
Operator:
lnst
Multiplr:


Quant Method
Title
Last Update
Response via
DataAcq Meth


C:\HPCHEM\1\METHODS\82608003.M
8260
Tue May 27 14:29:29 2008
Initial Calibration
8260


(Chemstation Integrator)


Internal Standards R.T. QIon Response Cone Units Dev(Min)


1) Benzene, pentafluoro- (ins
28) 1,2-oifluorobenzene (ins)
43) Chlorobenzene-d5 (ins)
65) 1,4-oichlorobenzene-d4 (in


6.57
8.03


12.82
16.94


168 10769519
114 22381245
117 404411
152 7446678


200.00 ng
200.00 ng
200.00 ng
200.00 ng


-0.11
-0.06


0.01
0.04


System Monitoring Compounds
23) oibromofluoromethane(surr)


Spiked Amount 200.000
35) Toluene-d8(surr)
Spiked Amount 200.000


52) BFB (surr)
Spiked Amount 200.000


6.73


10.38


14.88


192 1039956 196.99
Recovery


98 24025022 195.67
Recovery


174 5112192 202.19
Recovery


ng -0.11
98.50%


ng -0.02
97.83%


ng 0.02
101.10%


QvalueTarget Compounds
2) Diehlorodifluoromethane
3) Chloromethane
4) Vinyl chloride
5) Bromomethane
6) Chloroethane
7) Trichlorofluoromethane
8) 1,I-Dichloroethene
9) Acetone


10) Methyl Acetate
11) Carbon disulfide
12) Methyl Tert-butyl ether
13) Methylene Chloride
14) Trans-1,2-dichloroethene
15) 1,I-Dichloroethane
16) 2-Butanone
17) Propane, 2,2-dichloro-
18) cis-1,2-Dichloroethene
19) Chloroform
20) Methane, bromochloro-
21) Cyclohexane
22) 1,1,1,-Trichloroethane
24) Carbon tetrachloride
25) 1,1-Dichloropropene
26) Benzene
27) 1,2-Dichloroethane
29) Cyclohexane, methyl-
30) Trichloroethene


0.00 85
0.00 50
0.00 62
0.00 94
0.00 64
0.00 101
0.00 96
0.00 58
0.00 74
0.00 76
0.00 73
4.47 84 204013
0.00 96
0.00 63
0.00 72
0.00 77
6.21 96 962370
0.00 83
0.00 128
0.00 56
0.00 97
0.00 117
0.00 75
0.00 78
0.00 62
0.00 83
8.52 95 1053996


N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N. D.


3.62 ng
N.D.
N.D.
N.D.
N.D.


19.30 ng
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.


28.41 ng


96


93


98
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(Not Reviewed)


Vial: 1
Operator: esm
Inst
Mu1tiplr: 1. 00


Data File C:\GALWIN98\DATA\0208030B\03110804.D
Aeq On 11 Mar 08 11:53
Sample 0208030-2 1.0uL
Mise 1316057
MS Integration Params: LSCINT.E
Quant Time: May 27 14:29 19108 Quant Results File: 82608003.RES


Quantitation Report


Quant Method
Title
Last Update
Response via
DataAcq Meth


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Tue May 27 14: 2 9 : 29 2 008 r )
Initial Calibration ~
8260


Compound R.T. Qlon Response Cone Unit Qvalue


31) 1,2-Diehloropropane
32) Methyl Isobutyl Ketone
33) Dibromomethane
34) Bromodiehloromethane
36) 2-Hexanone
37) Toluene
38) 1,1,2-Trichloroethane
39) Tetrachloroethylene
40) 1,3-Dichloropropane
41) Dibromoch1oromethane
42) 1,2-Dibromoethane
44) Chlorobenzene
45) Ethylbenzene
46) 1,1,1,2-Tetrachloroethane
47) m/p-Xylene
48) o-Xylene
49) Styrene
50) Bromoform
51) Isopropylbenzene
53) Bromobenzene
54) 1,1,2,2-Tetrachloroethane
55) n-Propylbenzene
56) 1,2,3-Trichloropropane
57) 2-Chlorotoluene
58) 1,3,5-Trimethylbenzene
59) 4-Ch1orotoluene
60) sec-Butylbenzene
61) 1,2,4-Trimethylbenzene
62) tert-Butylbenzene
63) 1,3-Dichlorobenzene
64) p-Isopropyltoluene
66) n-Butylbenzene
67) 1,4-Diehlorobenzene
68) 1,2-Dichlorobenzene
69) 1,2-Dibromo-3-chloropropan
70) 1,2,4-Triehlorobenzene
71) Hexachlorobutadiene
72) Naphthalene
73) 1,2,3-Trichlorobenzene


0.00
0.00
0.00
0.00
0.00
0.00
0.00


11. 54
0.00


11. 55
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


63
100


93
83
43
92
83


164
76


129
107
112


91
131
106
106
104
173
105
156


83
91
75
91


105
91


105
105
119
146
119


91
146
146


75
180
225
128
180


3810936


3829204


N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.


162.78 ng
N.D.


124.38 ng
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N. D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N. D.
N.D.
N.D.
N.D.
N.D.
N.D.


#


97


9
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Quantitation Report


Quant Results File: 82608003.RES


esm


1. 00


Data File C:\GALWIN98\DATA\0208030B\03110804.D
Aeq On 11 Mar 08 11:53
Sample 0208030-2 1.0uL
Mise 1316057
MS Integration Params: LSCINT.E
Quant Time: May 27 14:29 19108


Vial: 1
Operator:
lnst
Multiplr:


Method
Title
Last Update
Response via


bundance~-
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r· Response Ratio
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Calibration Table Last Updated: Tue May 27 14:27:16 2008
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Quantitation Report


C:\GALWIN98\DATA\82608003\03060804.D
06 Mar 08 19:20
CSI 20ng_82608003


Data File
Aeq On
Sample
Mise
Quant Time: Mar 7 10:47 19108 Quant


Vial: 1
Operator:
rust
MUltiplr: 1. 00


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 07 10:45:08 2008
Multiple Level Calibration


2.43


... '--.. --""--- '-10il5MOll"g:Jlf"fo ·5l[7lij:lJ3-06lllJll4.D-·---- ---- ,,'--- .. 
Ion 52.00 (51.70 to 52.70): 03060804.0


20000


r",,,..n,,
120001


!
I


1 10000'j


8000'J IV-, ~
600'1 / \
4000j ) f\ I


200·1 . /, /: t\\
oJ~.~I"."L,.;~~~h__, 'h"iJ. r I \ -',;J';(:;'~M"(-~;i'/ >c,,~,,/"""'>'.·'rh"r~;1,::;...,.,.1


ime--> 1.10 1.801.90 2.00 2.10 2.20 2.30 2.40 2.:>0 2.60 2.70 2.110' '2.90' 3.00 3.10 3.20 3.<10 3.40 3.50 3.60 ~i
bun ance can (2.443 min): 03060804.0


I ~
300001


25000- 44 1


I
I .


I


15000 47


10000 . ,i I
I '1 \ 5


1
0


5O':L~~~ldDLLL~~~[JL~~ .,',' ,~.. ,,"l,z--> 30 35 4'0 45 50 55 6065 70 15 80 85 90
."~-'""'I


95


(3) Chloromethane (PJ


2.44min 8.73ng


response 864585


Ion Exp% Act%


50.00 100 100


52.00 35.30 32.91


0.00 0.00 0.00


0.00 0.00 0.00


----_.--_. -_..----_ ...__..__ .__ .._----_.__.__._--_.


03060804.D 82608003.M Fri Mar 07 10:48:14 2008
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Quantitation Report


C:\GALWIN98\DATA\82608003\03060804.D
06 Mar 08 19:20
CS1_20ng_82608003


Data File
Acq On
Sample
Mise
Quant Time: Mar 7 10:48 19108 Quant


Vial: 1
Operator:
Inst
Multiplr: 1. 00


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 07 10:45:08 2008
MUltiple Level Calibration


r
I
I


44


--- ---.-----, ·---'lo=n:-S0JJlf(ll!f.70'to-5U:7D1=030-S0804.D
Ion 52.00 (51.70 to 52.70): 03060804.0


(3) Chloromethane (P)


I '


I 200001


15...


I


I
10000-


l6J)undance
~ I


12000·1


10000.j


80001 'F\ r
6~j / V \


4000'1 j 1\ \


I 2O:L
L


.~. . ,~. / \ k~l V';"\.\:~,__~ ~~. i~-.A. "'~~
[Time--> 1.70 1.80 1.90 2.1'0 2.80 2.90 3.bo 3.10 3. 0 3.303.40 3.~0 3.60"
~ undance


2.42mln 21.66ng m


response 1430299


Ion Exp% Act%


50.00 100 100


52.00 35.30 19.89#


0.00 0.00 0.00


0.00 0.00 0.00


I!-.... .__. -..._-,-------. "--0---
___._J


03060804.D 82608003.M Fri Mar 07 10:48:20 200B
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Quantitation Report


C:\GALWIN98\DATA\82608003\03060804.0
06 Mar 08 19:20
CSl~20ng_8260B003


Data File
Acq On
Sample
Mise
Quant Time: Mar 7 10:48 19108 Quant


Vial: 1
Operator:
Inst
Mul tiplr: 1. 00


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHODS\82608003"M (Chernstation Integrator)
8260
Fri Mar 07 10:45:08 2008
Multiple Level Calibration


~buncran7.ce:---'---""------~ 1Orl9~:-OO(93.70 fo""'94.7U}:03·1I6lf81Jjf.1)-
1 Ion 96.00 (95.70 to 96.70): 03060804.0
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8000·


I
I - '\


4000


~I 200:~~~.I -"~L~~~b~%~~4IJ~~~
ime--> 1.80 2.00 2.20 2.40 2,,60 2. 0 3. 0 3. 0 3.40 ~"- 3.00 ... 4.00
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8000


6000


4000,
j
]


40


(5) Bromomethane


2.95min 27.10ng m


response 173363


Ion Exp% Act"1a
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0.00


0.00


0.00


0.00


0.00


0.00


0.00


96.00
I


I
I_...._-".._-_..._._".~._._ .._._--"-"..._ ..'"-------"


03060804.0 82608003.M Fri Mar 07 10:48:40 2008
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Quantitation Report


C:\GALWIN98\DATA\82608003\03060B04.D
06 Mar 08 19:20
CS1_20ng_82608003


Data File
Aeq On
Sample
Mise
Quant Time: Mar 7 10:48 19108 Quant


Vial: 1
Operator:
Inst
Multiplr: 1. 00


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 07 10:45:08 2008
Multiple Level Calibration


40


Ion 64.00 (GUO to 64.70): 03060804.0
Ion 66.00 (65.70 to 66.70): 03060S04.0


60


49 I 94


Ol~~~~,--,--,.31~,1LJL .. ~JLJ~'--,.-.-~~~~7lSIO' ,._, ,,---r,s--,-,s"'--".,..,·9'O-,-'.....-r-l-'1
9
--'-'5 1 , . 1I O' ,,..,...,--,---


. , '3'0 35 40 45 50 55 60 uIz-->
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I
14000·


12000,


I
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4000


2000 I


oJ ,
1.80irne·->


bU'Mije


1
1,


800'1


6000 j


40001


2000-


(6) Chloroethane


2.9Srnin 3.58ng


response 685008


Ion Exp% Act"1a


64.00 100 100


66.00 43.00 42.82


0.00 0.00 0.00


0.00 0.00 0.00


03060804.D 82608003.M Fri Mar 07 10:48:45 2008







Quantitation Report


C:\GALWIN98\OATA\82608003\03060804.0
06 Mar 08 19:20
CS1_20ng_82608003


Data File
Aeq On
Sample
Mise
Quant Time: Mar 7 10:48 19108 Quant


Vial: 1
Operator:
Inst
Multiplr: 1. 00


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHOOS\82608003.M (Chemstation Integrator)
8260
Fri Mar 07 10:45:08 2008
Multiple Level Calibration


8000·


lAbund'-an-c-e--- -- - .. -·-----------,I~on=-"'64:0b·{6'3;70-to 64.70fl,.,03fl10~60rfl:8....04T....D-----------_···..-·--~
: 1 Ion 66.00 (65.70 to 66.70): 03060804.0
! 14000 j


I 12000 J
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8000 1\
6000 \ I!\
::::l' (\ JIJ/\ /\-l---'~·!I /----'----./'\,. -/\ r'... -J\.\/' '- /1' ,,-- ..- J 'v -" V) I 'v ."\/'-.. /''- ./ I


Irime-> 0 . 1. 0 -,-- 'YOil---,--"r-,~2.-'-20'"-,-,~T4o--"--' 2.60 ,/') 2.Sf' "'-3:00 "r'," 3:~O- ,,/3.~ <', 3.60 ' 3]10"".... ,..·"4])0 ' ,
~bundance Scan 60 (2.932 mm):.D
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36 JIil) I ~2
O~,·-···r·:· ~:'
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I 96


I 7~103 145 155 226II I ,! I I


60 70'°''''-80' 90 '1 o"";lO 120 '130 ~140'150' 160 170'""180' '190 '200' 21""0""220'230'
TIC: .D


(6) Chloroethane


2.93min 20.91ng m


response 1262848


Ion Exp% Act%


64.00 100 100


, 66.00 43.00 23.22#
:,


0.00 0.00 0.00


L
0.00 0.00 0.00


03060804.0 82608003.M


___ . . ..,,__ ,.---J


Fri Mar 07 10:49:02 2008







Quantitation Report


C:\GALWIN98\DATA\82608003\03060804.D
06 Mar 08 19:20
CSI 20ng_82608003


Data File
Aeq On
Sample
Mise
Quant Time: Mar 7 10:48 19108 Quant


Vial: 1
Operator:
lnst
Multiplr: 1.00


Results File: temp. res


Method
Title
Last Update
Response via


r
bU~~~~~~


30000-


i 25000
!


20000 ~
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1


8000l
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4000-


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 07 10:45:08 2008
Multiple Level Calibration


Ion 96.00 (95.70 to 96:70):-030aOS"0"4-:O
Ion 61.00 (60.70 to 61.70): 03060804.0
Ion 63.00 (62.70 to 63.70): 03060804.0


44
96


40


(8) 1,1-Dichloroethene (e)


4.00min 18.17ng


response 713769


Ion Exp% Acto/.


96.00 100 100


61.00 120.10 167.30#


63.00 47.00 54.47


0.00 0.00 0.00


L., ", ..- ---- --------


03060804.D 82608003.M Fri Mar 07 10:49:17 2008
'-, , . ,--j,,, -, -,. Ju-_ .y' t . 'l., '







Quantitation Report


C:\GALWIN98\DATA\82608003\03060804.D
06 Mar 08 19:20
CS1~20ng_82608003


Data File
Acq On
Sample
Mise
Quant Time: Mar 7 10:49 19108 Quant


Vial: 1
Operator:
Inst
Multiplr: 1.00


Results File: temp. res


Method
Title
Last Update
Response via
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35000-1


~
30000 ~


25000 '


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 07 10:45:08 2008
Multiple Level Calibration


·····---i~~ :~:gg l:gg ~:t~gfm-"":g"":""g:T:""g---- ··········---·--------·1
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(8) 1,1·0ichloroethene (e)
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response 852923


Ion Exp% Act%


96.00 100 100
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63.00 47.00 45.58


0.00 0.00 0.00
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Quantitation Report


C:\GALWIN98\DATA\82608003\03060804.D
06 Mar 08 19:20
CS1 20ng_82608003


Data File
Acq On
Sample
Mise
Quant Time: Mar 7 10:49 19108 Quant


Vial: 1
Operator:
Inst
Multiplr: 1. 00


Results File: temp. reS


Method
Title
Last Update
Response via
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C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 07 10:45:08 2008
Multiple Level Calibration


Ion 'IllT.lRf1.....10""On.7"'O"'to=-o'11o""1r".7"'o""):"'o""3or<il6."O"8"04...-..0..-----------------"",,·-·
Ion 103.00 l102.70 to 103.70): 03060804.0
Ion 105.00 (104.70 to 105.70): 03060804.0
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(7) Trichlorofluoromethane


3.26min 21.47ng


response 644511


Ion Exp"lo Act%


101.00 100 100


103.00 41.30 36.23


105.00 0.00 0.00


0.00 0.00 0.00
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Quantitation Report


C:\GALWIN98\OATA\82608003\03060804.D
06 Mar 08 19:20
CS1_20ng_82608003


Data File
Aeq On
Sample
Mise
Quant Time: Mar 7 10:49 19108 Quant


Vial: 1
Operator:
Inst
Multiplr: 1.00


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 07 10:45:08 2008
Multiple Level Calibration
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(7) Trichlorofluoromethane


3.24min 24.32n9 m


response 743525


Ion Exp"lo Act%


101.00 100 100


103.00 41.30 31.41#


105.00 0.00 0.00


0.00 0.00 0.00
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Quantitation Report


C:\GALWIN9S\DATA\82608003\03060804.D
06 Mar OS 19:20
CS1 20ng_82608003


Data File
Acq On
Sample
Mise
Quant Time: Mar 7 10:49 19108 Quant


Vial: 1
Operator:
Inst
Multiplr: 1.00


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 07 10:45:08 2008
MUltiple Level Calibration
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77.00 0.00 0.00


0.00 0.00 0.00


0.00 0.00 0.00
,


L__ .,, ..__~ ~_."-,,__ ..,,_~,,__,,__""_~,, ..__ .---."--..-,, ..~
03060810.D 82608003.M Fri Mar 07 11:17:34 2008







Quantitation Report


C:\GALWIN98\DATA\82608003\03060810.D
06 Mar 08 23:14
CS7~500ng_82608003


Data File
Acq On
Sample
Mise
Quant Time: Mar 7 11:17 19108 Quant


Vial: 1
Operator: csm
Inst
Multiplr: 1.00


Results File: temp. res


Method
Title
Last Update
Response via


V'bliiidimce


1200000·


1000000


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 07 10:45:08 2008
Multiple Level Calibration


Ion 75":OO'l74:m075:iO): 03060810.0
Ion 77.00 (76.70 to 77.70): 03060810.0


fiG: .0


(56) 1,2,3·Trichloropropane


14.96min 516.81ng m


response 20385859


Ion ExpO(" Act%


75.00 100 100


77.00 0.00 0.00


0.00 0.00 0.00


0.00 0.00 0.00


'---- -'----- ----..--_...---


03060810.D 82608003.M Fri Mar 07 11:17:39 2008







Quantitation Report


C:\GALWIN9S\OATA\S260S003\03060810.0
06 Mar 08 23:14
CS7_500ng_S260B003


Data File
Aeq On
Sample
Mise
Quant Time: Mar 7 11:17 19108 Quant


Vial: 1
Operator: csm
Inst
Multiplr: 1. 00


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHOOS\S2608003.M (Chemstation Integrator)
8260
Fri Mar 07 10:45:08 2008
MUltiple Level Calibration


_U_ Ion 91.00 (90:'70109"UOT:-03lf6"D810.D
Ion 126.00 (125.70 to 126.70): 03060810.0


IAbun(la-rice
j
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2500000 1
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1500000:
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500000 .


1200000 J
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,
I
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200000- 3:9 45 51 J63+717~ It,1
I ~58 86 I 99, I 115 Io '-----::r---' , Lr 4- I, ,"II~" . 7~, 11 I", I: ~10 L I ,,.-,, , .. _, ~5~ "


Iz-> 30 ~O 0 6'0 0 8
1


0 90 100 110 1 0 1 0 140 150 1&0


174
170 ' 180


.------_.__..--",..-----_.


03060810.0 82608003.M Fri Mar 07 11:17:43 2008







Quantitation Report


C:\GALWIN98\OATA\82608003\03060810.D
06 Mar 08 23:14
CS7_500ng_82608003


Oata File
Acq On
Sample
Mise
Quant Time: Mar 7 11:17 19108 Quant


Vial: 1
Operator: csm
Inst
Mu1tiplr: 1.00


Results File: temp. res


Method
Title
Last Update
Response via


!Abundance'·


3000000-


2500000 ~


2000000 -


1500000


1000000:


C:\HPCHEM\1\METHOOS\82608003.M (Chemstation Integrator)
8260
Fri Mar 07 10:45:08 2008
MUltiple Level Calibration


-------,Ion 91.00 (90.70'1091.70): 030608''''10......0...------ ----------...----,
Ion 126.00 (125.70 to 126.70): 03060810.D


800000


i ::::1 ·""·i~1 (15.40~~~1n): 03060


; 1200000-j


1000000 j


I 120


600000 .


400000. 126


1 39
200000 ~ , 51 6[3 77


oL ,~lj!I.,-4~J,.,-.~_"~,6Jl!1 9,9: l!",1 ~1~1~~~, .. JFI-l!"'J.""T""T"".,...,...,1'L"O"" , 110' 156,1'.1:
0
"""""'-1' 7'01~~'T1T::O'


Iz-> 30 40 50 60 70 80 90100 110 120 1;,0 4 :> I:i 180
TIC: 03060810.0


(57) 2-Chlorotoluene


15.41min 554.61ng m


response 53693257


Ion Exp% Act%


91.00 100 100


126.00 0.00 0.00


0.00 0.00 0.00


0.00 0.00 0.00I
L , .. . ... .. ._--,----_


I


..__,_,_,J
03060810.0 82608003.M Fri Mar 07 11:17:59 2008


~ -' -' ,..,
U·....:'JJ.'~l.











1~'
Quantitation Report


C:\GALWIN98\DATA\0208030B\03100802.D
10 Mar 08 09:28
CCAL 82608003C02


Data File :
Aeq On
Sample
Mise
Quant Time: Mar 19 13:54 19108 Quant


Vial: 1
Operator: esm
Inst
Multiplr: 1.00


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
MUltiple Level Calibration


r~=1
100000,


1


lon'-94.UOl9UOlo 94.70): 031'0"01102.0
Ion 96.00 (95.70 to 96.70): 03100802.D


80000 .


60000


~bundanc~ Scan 54 (2.799 min): 03100802.0
4!4


1


25000 ;


;


20000


15000


10000~


94


I


(5) Bromomethane


2.79min 31.60ng


response 677901


5000


o· ,r
50


40 I


c~- ,1,11 ~-,-Lr-~;+- '1,7,3,,,'7,, ,~1""",
30 35 40 45 50 55 60 65 0 75 80 85


TIC: 03100802.0


Ion Expo/. Act"/.


r"


94.00 100 100


96.00 0.00 180.02# I
0.00 0.00 0.00


0.00 0.00 0.00 J
I
IL,__.__ .__.•__..__.. ,__..__. .__..


03100802.D 82608003.M Wed Mar 19 13:54:44 2008
~.. ,." . '13
Uvv..l'j;'







Quantitation Report


C:\GALWIN98\DATA\0208030S\03100802.D
10 Mar 08 09:28
CCAL 82608003C02


Data File
Acq On
Sample
Mise
Quant Time: Mar 19 13:54 19108 Quant


Vial: 1
Operator: esm
lnst
Multiplr: 1. 00


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration


bunClance-- ,----.


120000-1


100000·'


-.. -....----.on-90bllJ3-:7o-fo-If4.1O): 031Ob~--'
Ion 96.00 (95.70 to 96.70): 03100802.0


...__ .,


80000-


600001


40000,


20000


oL--,-- ~C"'--'--;----'---;-""--r-T'-r, -;-,-,.,I...-,-----,--,---,--1'
ime--> 1.80 2.00 2.20 2.40


[


bun ancei


25000-


20000·
i


1
15000 1


94


10000 .


50


(5) Bromomethane


2.7Smin 71.94ng m


response 1543220


Ion Exp% Act"/D


94.00 100 100


96.00 0.00 79.0S#


0.00 0.00 0.00


0.00 0.00 0.00


60


I 79 82
'---"-5'5-"~rl610'-·~''''T~.,...,.,. ''''''-~'''-5 ,.-11--0. IshI I ,


-_..__.--- .__.-_...,-_ ..--_ ...-_.__._-.".----------'------


03100802.D 82608003.M Wed Mar 19 13:54:57 2008 '·~;I' /"'t"' '"!,~


11 ''<.: d ~~I'.t







I:


~ ·~(~ir,/tJ( Quantitation Report


C:\GALWIN98\DATA\0208030B\03100802.D
10 Mar 08 09:28
CCAL 8260B003C02


Data File
Aeq On
Sample
Mise
Quant Time: Mar 19 13:54 19108 Quant


Vial: 1
Operator: csm
lnst
Multiplr: 1.00


Results File: temp. res


I
i


"..--'_' -....


",01175:0'0'(1'4.70 to 75.70):ll3l'OOBO'2Jr
Ion 77.00 (76.70 to 77.70): 03100802.0


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration


Method
Title
Last Update
Response via
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~.., --'-


: \ .\
5000: /,,, ..l\«'I\.+,-/.\.. /-~--'-::-'''::;'':-.,=r...=""...,...,,..,......,...,...,.,...,


T""':' I I " I . I iii i ~-I'''"~1:':'''''''' _...., , , -,-( I I I 1 'I I-I~ ·'Ti i, I'" i I I. i \ f I


i ime··> 14.20 14.30 14.40 14.50 14.60 14.70 14.80 14.90 15.00 15.10 15.~ 15.30 15.40 15.50 15.60 15.70 15.80


r
bundance


350000·


300000·


15000
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, I I39 50 61 i 1
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II· J 69 II 83 I ; I


:': I Ii! 56 lLL :ULL:! ~~'II 1?5 120 J
0 .. ~: 1""'1' I. I lLJ, _ .• I, ,, _, I_c ,I, I I.,,' I. .', -1'


'30' 4~50 60' 10 80 90 1 0 110 ' '1io~~,·Uo ' , 1~O'r , 160 ' '170" '180
TIC: 03100802.


(56) 1,2,3·Trichloropropane


14.99min O.OOng d


response 0


Ion Exp% Aet%


75.00 100 0_00


77.00 0.00 0.00


0.00 0.00 0.00


0.00 0.00 0.00


'--,'-- --_...-----._-_..-_._-_._-_.. -----_.--_.... _--.
i


.~


03100802.0 82608003.M wed Mar 19 13:55:16 2008







Quantitation Report


C:\GALWIN98\DATA\0208030B\03100802.D
10 Mar 08 09:28
CCAL 82608003C02


Data File
Acq On
Sample
Mise
Quant Time: Mar 19 13:56 19108 Quant


Vial: 1
Operator: esm
Inst
Multiplr: 1.00


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHODS\82608003_M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration


bun ance
3 000·


Ion 75:00·~74.70 to 75:70}: 03~00802.0·
Ion 77.00 (76.70 to 77.70): 03100802.0


300000
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200000·


150000
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i 100000 ~
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/z-> 30 40 50 60 70 80 Ho 1 0 1:1:0;, I) Ii 81


TIC: 03100802.0


(56) 1,2,3-Trichloropropane


15.06min 101.26ng m


response 103605


Ion Exp% Acto/.


75.00 100 100


71.00 0.00 0.00


0.00 0.00 0.00


0.00 0.00 0.00


I
I


___._.._ ....__ ..__... ._._.".__ . --_._.. 1


03100802.D 82608003.M Fri Mar 21 13:31:04 2008







( <,


(!]6!J/(c(o( Quantitation Report


C:\GALWIN98\OATA\0208030B\03100802.D
10 Mar 08 09:28
CCAL 82608003C02


Data File
Acq On
Sample
Mise
Quant Time: Mar 19 13:55 19108 Quant


Vial: 1
Operator: esm
Inst
Multiplr: 1.00


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration


lIffiundance. I
800000.'


600000


.---... , ·--ron-90lfl9O:7o-loJ'r.r0J:ll:f10"OlI02.0
Ion 126.00 (125.70 to 126.70): 03100802.0
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TIC: D3100802.0


(57) 2-Chlorotoluene


15.41min O.OOng d
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100


0.00


Ion


91.00


126.00 I


I
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L _" __' "__ ' "__" "'__'''-.__. ._,.... ..1


03100802.0 82608003.M Wed Mar 19 13:55:34 2008
r .. ·,· -,:,...


U L"0i~.i.'







Vial: 1
Operator: csm
Inst
Multiplr: 1. 00


Results File: temp. resQuant


Quantitation Report


Mar 19 13:55 19108


~~fI;(f?!tf!d(--'
J.e.


C:\GALWIN98\DATA\0208030B\03100802.D
10 Mar 08 09:28
CCAL 8260B003C02


Data File
Acq On
Sample
Mise
Quant Time:


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration


250000
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105
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. ----,--.. ,.,--- "lon9'l-:mr(9'O.70 to 91.70): 0310080'2:0
Ion 126.00 (125.70 to 126.70): 03100802.0
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03100802.D 82608003.M Wed Mar 19 13:55:40 2008







Quantitation Report


C:\GALWIN9B\DATA\0208030B\03100B02.D
10 Mar 08 09:28
CCAL 8260B003C02


Data File
Aeq On
Sample
Mise
Quant Time: Mar 19 13:55 19108 Quant


Vial: 1
Operator: csm
Inst
Multiplr: 1. 00


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHOOS\8260B003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
MUltiple Level Calibration


[Abundance-- --' .---''-----..ron9;r:00llRf.7lffo-9'1.'1(J}:03101)~·
1 Ion 126.00 (125.70 to 126.70): 03100802.0


800000·
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(59) 4-Chlorotoluene


15.57min 110.06ng m


response 371059


Ion Exp% Act%


91.00 100 100


126.00 0.00 0.00


0.00 0.00 0.00
I


I 0.00 0.00 0.00


L, --' -,--_. '-- --_.--. ._.... -_ .._,.._._. ,._: J


03100B02.0 82608003.M Wed Mar 19 13:55:49 2008







~


'D (('7~/I"'/;' Quantitation Report


C:\GALWIN98\OATA\0208030B\03100802.0
10 Mar 08 09:28
CCAL 82608003C02


Data File
Aeq On
Sample
Mise
Quant Time: Mar 19 13:55 19108 Quant


Vial: 1
Operator: csm
Inst
MUltiplr: 1.00


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
MUltiple Level Calibration


r;:'-::-:~~:::-::~:-=-el--0"----
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4000001
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100000L
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120
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(60) sec-Butylbenzene


16.18min 80.70ng


response 16257n1


Ion Exp% Act%


105.00 100 100


134.00 25.20 22.51


0.00 0.00 0.00


0.00 0.00 0.00


00__00_- . 0__'0__' 0' _


03100802.0 82608003.M Wed Mar 19 13:56:09 2008







Quantitation Report


C:\GALWIN98\DATA\0208030B\03100802.D
10 Mar 08 09:28
CCAL 82608003C02


Data File
Acq On
Sample
Mise
Quant Time: Mar 19 13:56 19108 Quant


Vial: 1
Operator: csm
Inst
Multiplr: 1.00


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration


rundance .--_... '--'--- ·.--------.ofi11J5:DOTf04.70 to 106.70): 03100"'80<><2...,.,.0.----- ---- -----
700000 J Ion 134.00 (133.70 to 134.70): 03100802.0
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L. ,_.-,__ ._. .~._,__. -_l
03100802.0 82608003.M Wed Mar 19 13:56:15 2008 ~ "', .. .,.. ... ~
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Data File
Acq On
Sample
Mise
Quant Time:


fj), 1~-kJ4 Ii
~ {~~~,- Quantitation Report


C;\GALWIN98\DATA\0208030B\03100809.0
10 Mar 08 16:58
0208030-4a 5.0mL
1316063
Mar 19 14;11 19108 Quant


Vial: 1
Operator: CSM
Inst
Multiplr; 1. 00


Results File: temp. res


Method
Title
Last Update
Response via


C;\HPCHEM\1\METHOOS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
MUltiple Level Calibration
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0.00#
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(41) Olbromochloromethane


11.54min 7.33ng
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I
IL __".__.__ . . .__._.---.--.------..------..----..-.-


03100809.0 82608003.M Wed Mar 19 14:12:38 2008







Quantitation Report


Data File
Aeq On
Sample
Mise
Quant Time:


C:\GALWIN98\DATA\0208030B\03100811.D
10 Mar 08 18:09
0208030-20 5.0mL
1316059
Mar 19 14:16 19108 Quant


Vial: 1
Operator: csm
Inst
Multiplr: 1.00


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration


IAbundance ..·--·---·------..·-ron 74.lJDl73:70t07U0f:lJ3'10011ll~----.--- -. --_..--
:j Ion 59.00 (58.70 to 59.70): 03100811.0


I 30000". Ion 43.00 (42.70 to 43.70): 03100811.0
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(10) Methyl Acetate


4.72min 3.51ng


response 70798


Ion Exp% Act%


74.00 100 100


59.00 32.80 0.00#


43.00 477.30 0.00#


0.00 0.00 0.00
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03100811.0 82608003.M Wed Mar 19 14:18:19 2008







Library Searched
Quality
ID


C:\OATABASE\nbs75k.l
53
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(QT Reviewed)


Vial: 1
Operator: csm
Inst
Multiplr: 1. 00


Data File C:\GALWIN98\DATA\0208030B\03100811.D
Acq On 10 Mar 08 18:09
Sample 0208030-20 5.0mL
Misc 1316059
MS Integration Params: LSCINT.E
Quant Time: Mar 19 14:18 19108 Quant Results File: 82608003.RES


Quantitation Report


Quant Method
Title
Last Update
Response via
DataAcq Meth


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Initial Calibration
8260


Internal Standards R.T. Qlon Response Cone units Dev(Min)


1) Benzene, pentaf1uoro- (ins
28) 1,2-Difluorobenzene (ins)
43) Chlorobenzene-d5 (ins)
65) 1,4-Dichlorobenzene-d4 (in


6.64
8.08


12.83
16.94


168 10316404
114 23399837
117 427535
152 7818185


200.00 ng
200.00 ng
200.00 ng
200.00 ng


-0.04
-0.02


0.02
0.04


System Monitoring Compounds
23) Dibromofluoromethane(surr)
Spiked Amount 200.000


35) Toluene-d8(surr)
Spiked Amount 200.000


52) BFB(surr)
Spiked Amount 200.000


6.79


10.40


14.88


192 1000016 197.75
Recovery


98 25489423 198.56
Recovery


174 5488030 205.31
Recovery


ng -0.05
98.88%


ng 0.00
99.28%


ng 0.02
102.66%


QvalueTarget Compounds
2) Dichlorodif1uoromethane
3) Chloromethane
4) Vinyl chloride
5) Bromomethane
6) Chloroethane
7) Trichlorofluoromethane
8) 1,1-Dichloroethene
9) Acetone


10) Methyl Acetate
11) Carbon disulfide
12) Methyl-tert-butyl-ether
13) Methylene Chloride
14) trans-1,2-Dichloroethene
15) 1,1-Dichloroethane
16) 2-Butanone
17) Propane, 2,2-dichloro-
18) cis-1,2-Dichloroethene
19) Chloroform
20) Methane, bromochloro-
21) Cyclohexane
22) 1,1,1,-Trichloroethane
24) Carbon tetrachloride
25) 1,1-Dichloropropene
26) Benzene
27) 1,2-Dichloroethane
29) Cyclohexane, methyl-
30) Trichloroethene


0.00 85
2.26 50
2.36 62
0.00 94
0.00 64
0.00 101
0.00 96
3.74 58
0.00 74
0.00 76
4.72 73
4.48 84
0.00 96
0.00 63
0.00 72
0.00 77
6.27 96
6.50 83
0.00 128
0.00 56
0.00 97
0.00 117
0.00 75
0.00 78
0.00 62
0.00 83
8.56 95


316673
602349


208968


8043363
878520


6171908
671577


4043553


N.D.
5.23 ng


10.85 ng
N.D.
N.D.
N.D.
N.D.


28.50 ng
N.D. d
N.D.


60.09 ng
17.88 ng


N.D.
N.D.
N.D.
N.D.


129.21 ng
10.83 ng


N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.


104.24 ng


# 41
89


96


97
# 80


91
95


96


-------------------~------------------~---------~------------------------


(#) = qualifier out of range (rn) = manual integration
03100811.0 82608003.M Wed Mar 19 14:20:31 2008 Page 1







Quant Results File: 82608003.RES


csrn


1. 00


Quantitation Report


Data File C:\GALWIN98\DATA\0208030B\03100811.D
Aeq On 10 Mar 08 18:09
Sample 0208030-20 5.0mL
Mise 1316059
MS Integration Params: LSCINT.E
Quant Time: Mar 19 14:18 19108


(QT Reviewed)


Vial: 1
Operator:
lnst
Multiplr:


Quant Method
Title
Last Update
Response via
DataAcq Meth


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Initial Calibration
8260


Compound R.T. Qlon Response Cone Unit Qvalue


31) 1,2-Dichloropropane
32) Methyl Isobutyl Ketone
33) Dibrornomethane
34) Bromodichloromethane
36) 2-Hexanone
37) Toluene
38) 1,1,2-Trichloroethane
39) Tetrachloroethylene
40) 1,3-Dichloropropane
41) Dibromochloromethane
42) 1,2-Dibromoethane
44) Chlorobenzene
45) Ethylbenzene
46) 1,1,1,2-Tetrachloroethane
47) m/p-Xylene
4B) o-Xylene
49) Styrene
50) Bromoform
51) Isopropylbenzene
53) Bromobenzene
54) 1,1,2,2-Tetrachloroethane
55) n-Propylbenzene
56) 1,2,3-Trichloropropane
57) 2-Chlorotoluene
5B) 1,3,5-Trimethylbenzene
59) 4-Chlorotoluene
60) sec-Butylbenzene
61) 1,2,4-Trimethylbenzene
62) tert-Butylbenzene
63) 1,3-Dichlorobenzene
64) p-Isopropyltoluene
66) n-Butylbenzene
67) 1,4-Dichlorobenzene
68) 1,2-Dichlorobenzene
69) 1,2-Dibromo-3-chloropropan
70) 1,2,4-Trichlorobenzene
71) Hexachlorobutadiene
72) Naphthalene
73) 1,2,3-Trichlorobenzene


0.00
0.00
0.00
0.00
0.00


10.53
0.00


11. 56
0.00


11. 56
0.00
0.00
0.00
0.00


13.16
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


17.65
0.00
0.00
0.00
0.00
0.00


63
100


93
B3
43
92 546296
83


164 89242491
76


129 89947302
107
112


91
131
106 169532
106
104
173
105
156


83
91
75
91


105
91


105
105
119
146
119


91
146
146 203440


75
180
225
128
180


N.D.
N.D.
N.D.
N.D.
N.D.


4.77 ng
N.D.


3645.97 ng
N.D.


2794.39 ng
N.D.
N.D.
N.D.
N.D.


2.19 ng
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.


3.39 ng
N.D.
N.D.
N.D.
N.D.
N.D.


#


#


89


97


9


89


26


~----------~-------------------~-~-----~------~~------------------------~


(#) = qualifier out of range (m) = manual integration
03100811.0 B2608003.M Wed Mar 19 14:20:33 2008 Page 2
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Quantitation Report


Quant Results File: 82608003.RES


esm


1. 00


Data File C:\GALWlN9B\DATA\020B030B\03100811.D
Acq On 10 Mar 08 18:09
Sample 0208030-20 5.0mL
Mise 1316059
MS Integration Params: LSClNT.E
Quant Time: Mar 19 14:18 19108


Vial: 1
Operator:
lnst
Mu1tiplr:


I
1.4e+07


1.35e+07


1.3e+07


1.25e+07j


1.2e+07.,


1.15e+07,


Method C:\HPCHEM\1\METHODS\8260B003.M (Chemstation Integrator)
Title 8260
Last Update Fri Mar 14 12:34:20 2008
Response via Initial Calibration


rb~:::::i ---..,.----". ··---,.IC:·0'3l1JO'8lT.D--·------


i 1.45e+07:


1.1e+07


8000000


8500000


7500000·


1.05e+07.:


1e+07 ~
9500000i


,
9000000,


II


II
'I
l:.
Ii


7000000 ~ III


6500000· :


6000000, I'
5500000j' I


5000000 I I
45000001 ~


4000000i-'§'
3500000 ; ..uJ i ! j
3000000 " t I ~ i ;D=


CPa5 .8 '- ~


2500000
1


,,; 1~ i,; i rn ~,;
2000000'j u ~ ~ i ~ ! 6 I ~ I
1500000 ~ i ~ ~I ~ j 1 i :f::; I


.':::Jjil : ..._.~\, , ,~~_._J~ t_lJt ~1 ,.II g, /~ ,, ' ,~
[!:i-me-> ..2.00~~. __~ '8.00 __10.:~__ 12:00. 14..0_0__ 16.00 ~0__2l!~_~~


03100811.D 82608003.M Wed Mar 19 14:20:37 2008 Page 3


. '-7UL~.i.\.)







----....._--_.,,


OvG.i.38


I


._...._.._J


Vial: 1
Operator: esm
lnst
Multiplr: eS8!"Q.() /"Off7


Results File: temp. res


"'Ion 63.00162.70 to 63.70):l)"3-1llD~'


Ion 112.00 (111.70 to 112.10): 03100812.0


Wed Mar 19 14:23:00 2008


C:\HPCHEM\1\METHODS\82608003.M (Chernstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration


~~~/~!r Quantitation Report


C:\GALWlN98\DATA\0208030B\03l00812.D
10 Mar 08 18:44
0208030-5 100uL
1316058
Mar 19 14:22 19108 Quant


,~
I i
I \
, \) \


i \
J./ .."..\


7.1;"0-,-,-,-,-'-7T.8~0 ' , 8.00


(31) 1.Z-Dichloropropane (e)


8.47min 4.36n9


response Z09981


Ion Expo;. Act"lo


63.00 100 100


112.00 0.00 0.00


0.00 0.00 0.00


0.00 0.00 0.00


Data File
Aeq On
Sample
Mise
Quant Time:


Method
Title
Last Update
Response via


100000


40000,


BOOOO!


60000


600000


800000,


1200000:


1000000-


bundance


1400000.1


20000 1


01.", , I ' ,
ime-> 7.40


TIC: 03100812.0


,----_.. '-- -- --_..._-""--.~--"---,---


f'JiU"iidance
I 1


120000


03100812.0 82608003.M


60


L:=:1,... .~~,.:~~j_~,,~ 7!.;\~...~t ,",loWs',ID''l.ll"..







Quantitation Report


Data File
Aeq On
Sample
Mise
Quant Time:


C:\GALWIN98\DATA\0208030B\03100812.D
10 Mar 08 18:44
0208030-5 100uL
1316058
Mar 19 14:23 19108 Quant


Vial: 1
Operator: csrn
lnst ./7
Multiplr: ..fMJ9.W/fJd/


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration


Ion f2U1111l2B:7trtO"l2lr.7O):D"3l0-o-812.D
Ion 127.00 (126.70 lo 127.70): 03100812.0


'-j


250000-


129


200000-


150000 i


100000


150000


bundance


j


.i


"':L;, 1'0.'80' ., , 1'1.'00' 1'·1"·.r2~0"""""-+-'-",....,r-r-"""':T-T=;--T--,ime-> 10.40 10.60


I
100000 !


94


I
I I


Ii
I


50000 47


,,~J;Juuo , l+-it-T-T~~
30 40 50 60 ~ 90


35


'--'-'-~1f.LOJ-Li·L,140 I I 150 '


(41) Dibromochloromelhane


11.54min 328.33n9


response 9532291


Ion Exp% Act'Ya


.-"._. ~._,-,,---"_'-_...._ .._._..!
0.00 0.000.00


0.00


129.00 100 100


127.00 80.50 0.00#


0.00 0.00


!


1_... _
03100812.0 82608003.M Wed Mar 19 14:23:40 2008







'!-Ol
j [


c:\OATABASE\nbs75k.1
96
Trichloroethylene


Library Searched
Quality
10rOO3-- ----- ---- ------5...-...-(8.... mm)'1l""8l>.DI
, 6000 1


5000~


I


4000 -1- 60


3000 I


I ' i I


un ancj #65176: TnChloroetliYlene, - -"- 11
0


- I


, 9000 1


8000~ !


7000j


5000


60


I


0~~.i.GO







Quantitation Report


Data File
Aeq On
Sample
Mise
Quant Time:


C:\GALWIN98\DATA\0208030B\03100813.D
10 Mar 08 19:19
0208030-6 100uL
1316061
Mar 19 14:25 19108 Quant


Vial: 1
Operator: csm
Inst
Multiplr: 1. 00


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration


~bunaimce _. 0"-- '--.' n , -·----.oi1S3-.-01Jl82-:70"to 83.70): 03100~--
, ] Ion 55.00 (54.70 to 55.70): 03100813.0! 12000 Ion 98.00 (97.70 to 98.70): 03100813.0


Ion 41.00 (40.70 to 41.70): 03100813.0


10000


"--l


(29) Cyclohexane, methyl-


8.S1min 2.28ng


response 244464


Ion Exp% Act%


83.00 100 100


55.00 92.60 0.00#


98.00 55.70 187.56#


41.00 51.30 0.00#


,__.' . .. . .__'_._._-__...-_0'_-


03100813.D 82608003.M Wed Mar 19 14:27:05 2008 ~ . "', " ,~':Il'"


U ...; <oJ.J. 04.







- .. " . '''''2u·.; .... .1.0


35
3000, 25 I
2~~ I ~


; ! I i


, '~Ltu",~,~jiliL~ T ,81~~jLjr"'b' "" '.' 'I d,1 '1:"1' I~~_._ 5 10 1~. 20 25_~~0 4550_55._.60 65!0 5 80 8,5 90 95 1,p.1 51 0~._51 01 511li151401 5


..__._,
130
! .
! I


i


60


I


C:\DATABASE\nbs75k.l
97
Trichloroethylene


9000 1 T
8000· I


7000·


6000~ 60


5000 .


4000~


Library Searched
Quality
ID


jAbundince------ '---"--- .---.


I 9000]


. 8000j


7000 j


::1
;


400011


3000


2000~ I


1O:t~"",,,,,~,,'2,,L1J~70 ..,',~~I" I.. ,'!'"" "...._,.'J.!.. _. """:'T::
1


5.
f;z-> 5 10 15 20 25 30 35 40 45 50 55 60 65 70 15 80 85 90 9~10 115 1~O 1z5 1;,0 135 1 145
bundance' . . _.... - '1#65116: Trich'loroethylene ...-







Quantitation Report


Data File
Aeq On
Sample
Mise
Quant Time:


C:\GALWIN98\DATA\0208030B\03100813.D
10 Mar 08 19:19
0208030-6 100uL
1316061
Mar 19 14:27 19108 Quant


Vial: 1
Operator: csm
Inst
Mul tiplr: 1. 00


Results File: temp. res


Method
Title


'Last Update
Response via


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
MUltiple Level Calibration


Ion 129.00 (128.70-to 129.70): onCJO"8'f3])-
Ion 127.00 (126.70 to 127.70): 03100813.0


1 6


J~,.",~~1 0 1 0 1 0" 1&0' 1~'~


129


II


94


11.54


60000~


400001


~. 2~L_""ime·-> 10:60 10.80 11.00
bundance


, j


70000·


50000 1


40000·1


30000~
1 47


200001 [


10000 ,. I, 'j
I 01----r:T:'""""'"-,1,~•.~~.., I~~,i
r~ 30 40 '0 .. 70


(41) Oibromochloromethane
!


11.55min 82.71ng


response 3187209


Ion Exp'Yo Act'¥.


129.00 100 100


127.00 80.50 O.OOtl


0.00 0.00 0.00


0.00 0.00 0.00


i I
1,,__.,,__ ,__ . ,, ._. ,,, .,, ,,_,. .-----J


03100813.D 82608003.M Wed Mar 19 14:27:31 2008 , .. ,.. 3
(I v·~.l u-'







l ' (J" §'
Pf{~9!Y Quantitation Report


C:\GALWlN9B\DATA\0208030B\03100814.D
10 Mar 08 19:52
CCAL. 82608003C03


Data File
Aeq On
Sample
Mise
Quant Time: Mar 19 15:06 19108 Quant


Vial: 1
Operator: esm
lnst
Multiplr: 1. 00


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration


(4) Vinyl chloride (e)


2.34min 160.96ng


response 8411734


Ion Exp% Act%


62.00 100 100


64.00 36.30 32.04


0.00 0.00 0.00


0.00 0.00 0.00


I
I


i
I


I,


L .._ ..__._.__. .-.----.,.-.-..-,-,,--.~


03100814.0 82608003.M Wed Mar 19 15:06:59 2008
" ...". ,.,. 4
U~..;.!.U







<IJ"• (~f'QUantitation Report


C:\GALWIN98\DATA\0208030B\03l008l4.D
10 Mar 08 19:52
CCAL. 82608003C03


Data File
Aeq On
Sample
Mise
Quant Time: Mar 19 15:09 19108 Quant


Vial: 1
Operator: esm
Inst
Multiplr: 1. 00


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration


r
1
I


Ion 62.00 161.70 to 62.70): 03100814.0
Ion 64.00 (63.70 to 64.70): 03100814.0


2.33
I
1\
:1
I',, ~


~ I


I \
i \


undance


3500001


3000001


2500001


200000


150000 ~
I


64


100000 I


5000: [,w,o c o~3.~ .,J Y, '! ~ .. ,56 i'~~~Yox~t'N~ '"'''' ""
Iz-> 26 28 30 32 34 36 38 40 42 44 46 48 50 52 56 5 60 62 64 66 68 10 12 4 6 8 80 82 84 86


rlllinaanCj
, ~


I 6000001
! 400000,


1
3000001


200000 j,
j


'GOOOOj


i1"ime-:> 0 'Ho '{lio


(4) Vinyl chloride (e)


2.33min 139.46n9 m


response 7288535


Ion Exp% Act%


62.00 100 100


64.00 36.30 36.98


0.00 0.00 0.00


0.00 0.00 0.00


03100814.D 82608003.M Fri Mar 21 13:50:42 2DDB


---,----







Library Searched
Quality
10


C:\DATABASE\nbs75k.l
40
Butane, 2,3-dichloro-


.._--------_ ..


62
;


75
I


90
I


I
126


111 ~i't
-~ ..~


- •


--------------







Vial: 1
Operator: csm
Inst
Multiplr: 1.00


Results File: temp. resQuant


Quantitation Report


Mar 19 15:09 19108


"'Y!rM4
C:\GALWIN98\DATA\0208030B\03100814.D
10 Mar 08 19:52
CCAL. 82608003C03


Data File
Acq On
Sample
Mise
Quant Time:


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration


105


/i
I I


I


\
I


I,


I,


\


Ion 9-1:0'0-(9-o:7lrto 91.70): om0814.D
Ion 126.00 (125.70 to 126.70): 03100814.0


600000 '


500000


250000 j
I
J


r
'biindance


8000001


700000:


4000001


300000 ~


200000~ /


100000-1 )
1 J


Time-> 0 1~'-:6-0~14-r:~70~'~1~4r:80~''-''~14':9~'0~'"""1r5."'O""'0'''''1~-'5--:-:1~0'''''''r,~---,--;.+=,
Abundance


f


200000-


150000
120


tz->


126


I


(57) 2-Chlorotoluene


15.41min O.OOng d


response 0


Ion Exp% Act%


91.00 100 0.00


126.00 0.00 0.00


0.00 0.00 0.00


0.00 0.00 0.00


i
L ______ ..,


, "


I


_J
03100814.D 8260B003.M Wed Mar 19 15:09:34 2008 - - ,'-, . ':" 'i


Uvv.l.U.







Quantitation Report


C:\GALWIN98\OATA\0208030B\03100814.0
10 Mar 08 19:52
CCAL. 82608003C03


Data File
Acq On
Sample
Mise
Quant Time: Mar 19 15:09 19108 Quant


Vial: 1
Operator: csm
lnst
Multiplr: 1.00


Results File: temp. res


Method
Title
Last Update
Response via


~bundanc;e""'-' '.


800000 _


700000--


600000 '


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration


500000


400000,


300000·


200000-j
-,


1000001


rrime-> 0 14:60' -14~io'
~bundance


3500001


~
300000~


I


j


250000


200000~


150000~


/1
( \


120


(57) 2-Chlorotoluene


15.44min 122.83ng m


response 365864


Ion Exp% Act%


91.00 100 100


126.00 0.00 0.00


0.00 0.00 0.00


0.00 0.00 0.00


I
L.__


03100B14.D 82608003.M Wed Mar 19 15:09:43 2008


_.J







Quantitation Report


C:\GALWIN98\OATA\0208030B\03100814.0
10 Mar 08 19:52
CCAL. 82608003C03


Data File
Acq On
Sample
Mise
Quant Time: Mar 19 15:09 19108 Quant


Vial: 1
Operator: csm
Inst
MUltiplr: 1.00


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHOOS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration


AlJU-rii:lance


I 800000.


100000:


·-lOrl91.D1J190:70 to 91.10); 0310·0814.0
Ion 126.00 (125.10 to 126.10); 03100814.0


I
i


600000·


150000·


TIC: 03100814.0


(59) 4-Chlorotoluene


1S.S3min 123.24ng m


response 3750n


Ion Exp% Act%


91.00 100 100


126.00 0.00 0.00


0.00 0.00 0.00


0.00 0.00 0.00,---, ..__.__..,...__.__.__.... ". ._._..._ .._J
03100814.D 82608003.M Wed Mar 19 15:09:51 2008


~. . .. I • .,:'l
l!;.,., ''''; .L U i;1







Quantitation Report


Data File
Aeq On
Sample
Mise
Quant Time:


C:\GALWlN98\DATA\0208030B\03100816.D
10 Mar 08 21:01
0208030-7 lOuL
1316074
Mar 19 15:12 19108 Quant


Vial: 1
Operator: csm
lnst
Multiplr: 5000.00


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHODS\8260B003.M (Chernstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration


r
b'ft&'35e _.-.


.. 120000


100000 i


80000


IcjiPI"29lf01f28-:70to 129.70): 031"0-0816.0
Ion 127.00 (126.70 to 127.70): 03100816.0


11.52


40000J


60000·


40oo0~


2'oo:L,--..-,--,--,---, -..,--,----r-r-,..-,


ime--> 10.40 10.60 1'0:80 1'1:00
bundance


I
.I
J


100000 I


80000


60000


47


I 59
20000- i i


o--.,.~+i JU.l,_~~ ,70 , .
fz--> 30 40 50 60 fo


129


I


1 6


(41) Olbromochloromethane


11.53min 156.67n9


response 4839661


Ion Expo;. Act%


129.00 100 100


127.00 80.50 0.00#


0.00 0.00 0.00


0.00 0.00 0.00 I


1_.._ ...__.....----..__...._--.--.-_..--..--.. ~-.-_ ..~


03100816.D 82608003.M Wed Mar 19 15:13:30 2008 - .. _)'l' .. " ("., 'r,~ Li- _:1. •







[))~(!~r Quantitation Report


Data File C:\GALWIN98\OATA\0208030B\03100817.D
Acq On 10 Mar 08 21:33
Sample 0208030-18 10uL
Mise 1316060
Quant Time: Mar 19 15:15 19108 Quant


Vial: 1
Operator: csm
Inst
MU1tiplr: 5000.00


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\I\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration


rbUndanCj


I
2500001


::j
1000001


I 50000.1


] 150000 J


Ion 129.00l'l2lf.70to-f29.70): 03100817.0
Ion 127.00 (126.70 to 127.70): 03100817.0


Scan 448 (11.543 min): 03100817.0
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100000 94
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"'O:~~~l~;_~.__ .... .1!~,~_, J}~
m/z-;> 30 40 50 60 70 80 90 100 110 120 130 140


(41) Dibromochloromethane


11.55min 309.84n9


response 9237973


Ion Exp% Aet%


129.00 100 100


127.00 80.50 0.00#


0.00 0.00 0.00


0.00 0.00 0.00


.~------ ._--'".-.''' ,


03100817.0 82608003.M Wed Mar 19 15:16:09 2008







Vial: 1
Operator: csm
Inst
Multiplr: 5000.00


Results File: temp. resQuant


Quantitation ReportvA~t~
C:\GALWIN9S\OATA\0208030B\03100820.D
10 Mar 08 23:06
020S030-5 10uL
131058
Mar 19 15:20 19108


Data File
Acq On
Sample
Mise
Quant Time:


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
MUltiple Level Calibration


"--~I


1 6


129


Ion 1]9.00 (128.70 to 129~7Df"0"3100820JJ


Ion 127.00 (126.70 to 127.70): 03100820.0
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40000


(41) Dibromochloromethane


11.54mln 110.13ng


response 3074054


Ion Exp% Act%


129.00 100 100


127.00 80.50 0.00#


0.00 0.00 0.00


0.00 0.00 0.00


-- ...." - -----


03100820.0 82608003.M Wed Mar 19 15:59:56 2008 .-_·~rl ~ry?


U··,.: ..... ..1- .....
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l 0, -"2. Quantitation Report
(,$/f({4('~


C:\GALWlN98\DATA\0208030B\03110801.D
11 Mar 08 07:45
CCAL 82608003C04


Data File
Aeq On
Sample
Mise
Quant Time: Mar 19 16:01 19108 Quant


Vial: 1
Operator: esm
lnst
Multiplr: 1.00


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration


r&"i:Cbu=n:-::idCan=c=e-------------r-o=n---.......~.-.--... ...-..oo-ono....mr.-:.......""'BlJ1.D--------·" '-"'---'--
1 Ion 77.00 (76.70 to 77.70): 03110801.0
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I
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o,k,,-,-+. c- i ---,------,.------,--~,-,,-----,-,"""T
ime--> 14.20 14.40
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L, :IiI: 4;4 , III 83 91
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I I' i 9'040 50 60 70 80


(56) 1,2,3-Trichloropropane


15.12min 21.00n9


response 19871


Ion Exp% Act%


75.00 100 100


77.00 0.00 37.43#


0.00 0.00 0.00


0.00 0.00 0.00


03110801.D 82608003.M Wed Mar 19 16:01:48 2008
- '_ ..., 3
U ," -


".:J.i.4







L/1;!rffi(d{:t:~ Quantitation Report


C:\GALWIN98\DATA\0208030B\03110801.D
11 Mar 08 07:45
CCAL 82608003C04


Data File
Acq On
Sample
Mise
Quant Time: Mar 19 16:01 19108 Quant


Vial: 1
Operator: esm
Inst
Multip1r: 1.00


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration


iAbundance
• 1


300000.1


Ion 15.00lT4:701075:70):-(J31mstff:D
Ion 77.00 (76.70 to n.70): 03110801.0


250000


200000·


80000:


60000-


40000 110


! 1
I


61
;
j


I 39 49
200001,! 97


r I .


oL-_.,! .. ll,~,Jfl-,I,...." ...,...,-,J-i-l-i11-!~'_lc.81\_,_~ __jl, 105 1~115~"-~T.,_,. L "Tl.' , , '.L I I ~~~:l.--C~
Iz-> 30 4'0 ~O '~Oc70' 'sh' 9'0" 100 1 0 1z0' 1:S0' 140 '100 1110' 170 1uO


TIC: 03110801.0


(56) 1,2,3-Trichloropropane


15.11min 104.94n9 m


response 99292


Ion Exp% Act%


75.00 100 100


77.00 0.00 7.49


I
0.00 0.00 0.00


0.00 0.00 0.00
I,
IL-..._____
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i


I


--- --- ---_.,..~


03110801.0 82608003.M Wed Mar 19 16:01:54 2008 - .- \ • ,., .II
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Quantitation Report


C:\GALWIN98\DATA\0208030B\03110801.D
11 Mar 08 07:45
CCAL 82608003C04


Data File
Acq On
Sample
Mise
Quant Time: Mar 19 16:01 19108 Quant


Vial: 1
Operator: esm
Inst
Multiplr: 1.00


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\I\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration


undance----


800000
··'"10i1D1.00 (90.70 to 91:t0):O"3"-'0801.0


Ion 126.00 (125.70 to 126.70): 03110801.0
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TIC: 03110801.0


(57) 2-Chlorotoluene


15.41min O.OOng d


response 0


Ion Exp% Act"k


91.00 100 0.00


126.00 0.00 0.00


0.00 0.00 0.00


I


L __O'O_o.. 0_.00_0.00_..., ..'_'~ ...,_._.__,__...._.~
03110801.D 82608003.M Wed Mar 19 16:01:58 2008







"I ";{-2
~(.1Ifl~' ~, Quantitation Report


C:\GALWIN98\OATA\0208030B\03110801.D
11 Mar 08 07:45
CCAL 82608003C04


Data File
Aeq On
Sample
Mise
Quant Time: Mar 19 16:02 19108 Quant


Vial: 1
Operator: csm
Inst
Multiplr: 1.00


Results File: temp. res


100000.;


ime--> 0 k6o' '14:70'14:80' '14;90' 1'5:00' '15.1'0


Method
Title
Last Update
Response via


r
b~~~~~~e
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bundance
350000·


C:\HPCHEM\1\METHOOS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration


Ion 9DJOl9·O.70 to 91.7oJ;113"ff080'1":D··"--"
Ion 126.00 (125.70 to 126.70': 03110801.0


300000~


250000i


200000


150000·


100000


39 63
50000~ I 45 51 '


L 0 L'l-n~~J8t~11~.~,.~I'I+I.lI!,
F'Z-> 30 35 40 45 50 55 60 65


(57) 2-Chlorotoluene


15.55min 120.61ng m


response 368006


Ion Exp% Act%


91.00 100 100


126.00 0.00 0.00


0.00 0.00 0.00


0.00 0.00 0.00


..._---


03110801.0 82608003.M Wed Mar 19 16:02:05 2008







Quantitation Report


Vial: 1
Operator: csm
Inst
Multiplr: 1.00


Results File: temp. resQuant


"f/~%(llol
::f.{ ,


C:\GALWIN98\OATA\0208030B\03110801.0
11 Mar 08 07:45
CCAL 82608003C04


Mar 19 16:02 19108


Data File
Aeq On
Sample
Mise
Quant Time:


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration


Ion 9'f.OO-(9lf.70 to 91.70)':Cfff11llfcrr:o-
u


Ion 126.00 (125.70 to 126.70): 03110801.0


f'bundance Scan 632 (15.640 mm): 03110801.0
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TIC: 03110801.0


I


___.."._......__ ._...._._....__.._ ...._._,J


(59) 4-Chlorololuene


15.64min 119.44ng m


respOnse 372352


Ion Expo/. Acto/.


91.00 100 100


126.00 0.00 0.00


0.00 0.00 0.00


0.00 0.00 0.00


'--_ .._--


03110801.0 82608003.M Wed Mar 19 16:02:13 2008







Quantitation Report


Data File
Acq On
Sample
Mise
Quant Time:


C:\GALWIN9B\DATA\020B030B\03110B03.D
11 Mar 08 11:04
0208030-20 100uL
1316059
Mar 19 16:06 19108 Quant


Vial: 1
operator: csm
Inst
MUltiplr: 1.00


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHODS\8260B003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration


rbunaance


40000"


Ton 129.00 (12"8:70 to 129.70); lJ3'1l0a03.0
Ion 127.00 (126.70 to 127.70): 03110803.D


30000


T


I
r12~40 ' , 12~60 -'-12~80 ' , ·ia~oo


129


20000


bundance


20000


25000


30000


1


1
10000]


J


oL,,, j ",-.,~--,-~ ....~--,--+-I-,--T-'-;'
iTime-> 10.80 11:00 "11:20 . 11:40 .


47


15000


10000-'
I
!


5000~ 59


; ol., ,_lUJ~,,_,.l~~._J2! ,,I


~~-> 30 40 50 60 70 80 90


94


I
! I
i i ; 119
. 100 . 110 . , 1


121;--"" 1 0
TIC: 03110803.0


(41) Dibromochloromethane


11.86min O.OOng d


response 0


Ion Exp% Act%


129.00 100 0.00


127.00 80.50 0.00


0.00 0.00 0.00


0.00 0.00 0.00


1 _ --------"'--,-- ---_......_-- ---. ,,---_.---,,--_.. '


03110803.0 82608003.M Fri Mar 21 14:06:42 2008 -, " ,', " "'8Ut,;-"';.l •.







T
I,


Vial: 1
Operator: esm
Inst
Multip1r: 5000.00


Results File: temp.res


i


___.._J


Quant


129


94


Scan 4411 (11.b4;S min): u .... uuu· '.LJ


Ion 1"29:00 (128.70 tof2t:1O}:ll"3"1'fOll04.D
Ion 127.00 (126.70 to 127.70); 03110804.0


Quantitation Report


C:\HPCHEM\1\METHODS\8260B003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
MUltiple Level Calibration


TIC: vu .u..~.D


47


J 1.. j, I 119
n


~15 -.co" ,I.H,~-+-~2~...,._
"4'0 's'o'"'' 60 --i-;10'~ 810'~'-'90' !', 100"'"'1r-1~0~~12"--;O~ 130 140 150 160 170 'I


Dtld<J
{b~/{tfJf


C:\GALWIN98\DATA\0208030B\03110804.D
11 Mar 08 11:53
0208030-2 1.0uL
1316057
Mar 11 12:31 19108


(41) Dibromochloromethane


11.55min 126.69ng


response 3829185


Data File
Acq On
Sample
Mise
Quant Time:


Method
Title
Last Update
Response via
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Ion Exp"lo Act%
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127.00 80.50 0.00#


0.00 0.00 0.00


0.00 0.00 0.00
,


1_.,- .-_ .. .---~, ...


03110804.D 82608003.M Wed Mar 19 16:10:04 2008







Quantitation Report


Data File
Aeq On
Sample
Mise
Quant Time:


C:\GALWIN98\DATA\0208030B\03110806.D
11 Mar 08 13:29
0208030-2 1.0uL MSO
1316057
Mar 11 15:53 19108 Quant


Vial: 1
operator: csm
lnst
Multiplr: 1.00


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHOOS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
MUltiple Level Calibration


Abundance" .----- -------- ·----.on-'7~70t075:7O):03'nOS06.D
i Ion 77.00 (76.70 to 77.70); 03110806.0,
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(56) 1.2,3·Trichloropropane


14.99min O.OOng d
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0.00
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100
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75.00


response 0


I


I


____ '::: :~: ::__. . . ,,__..__J
03110806.0 82608003.M Wed Mar 19 16:14:55 2008







Data File
Acq On
Sample
Mise
Quant Time:


11~~~~~~~ Quantitation Report


C:\GALWIN98\OATA\0208030B\03110806.D
11 Mar 08 13:29
0208030-2 1.0uL MSD
1316057
Mar 19 16:15 19108 Quant


Vial: 1
Operator: esm
rnst
Multiplr: 1.00


Results File: temp. res


Method
Title
Last Update
Response via


[Abundance


300000j
250000~


C:\HPCHEM\I\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration


Ion 75.00 (n.l0 to 15.10): 03110806.0
Ion 77.00 (76.70 to 77.70): 03110806.0


80000


60000-


/Abundance ::Jcan 604 (15.018 min): v 'vv....U


I 7[100000


40000 110


i-'_.


(56) 1,2,3-Trichloropropane


15.02mln 128.29ng m


response 108077


Ion Expo;. Act%


75.00 100 100


77.00 0.00 0.00


0.00 0.00 0.00


0.00 0.00 0.00


--_ ..,,-
03110806.0 82608003.M Fri Mar 21 14:08:57 2008







Quantitation Report


Data File
Acq On
Sample
Mise
Quant Time:


C:\GALWIN98\DATA\0208030B\03110B06.D
11 Mar 08 13:29
0208030-2 1.0uL MSD
1316057
Mar 19 16:14 19108 Quant


Vial: 1
Operator: csm
Inst
Multiplr: 1.00


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration


~Dundance
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(57) 2·Chlorotoluene


15.41min O.OOng d


response 0


Ion Exp% Act%


91.00 100 0.00


126.00 0.00 0.00


0.00 0.00 0.00


0.00 0.00 0.00


03110806.D 82608003.M Wed Mar 19 16:15:02 2008
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Quantitation Report


Data File
Acq On
Sample
Mise
Quant Time:


C:\GALWIN98\DATA\0208030B\03110806.D
11 Mar 08 13:29
0208030-2 1.0uL MSD
1316057
Mar 19 16:15 19108 Quant


Vial: 1
operator: esm
Inst
Multiplr: 1.00


Results File: temp.res


Method
Title
Last Update
Response via


C:\HPCHEM\I\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration


""----'1
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--., --- '·----ron-9l]JUl91l~70t09T.70flJ3ll080T.O---·---.
Ion 126.00 (125.70 to 126.70): 03110806.0
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(57) 2-Chlorotoluene


15.46min 148.40n9 m


response 380096


Ion Exp% Act"10


91.00 100 100


0.000.00126.00I


I 0.00 0.00 0.00 I


_1 -=._.."--..00_,, .._,_,, ----'"-,-1
03110806.D 82608003.M Wed Mar 19 16:15:10 2008 . ',;, . °3
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Vial: 1
Operator: csm
Inst
Multiplr: 1.00


Results File: temp. resQuant


Quantitation Reportl' l!t~frI6(
C:\GALWIN98\DATA\0208030B\03110808.D
11 Mar 08 16:04
0208030-2 1.OuL MS
1316057
Mar 19 16:16 19108


Data File
Aeq On
Sample
Mise
Quant Time:


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration


~bundance,
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Ion 77.00 (76.70 to 77.70): 03110808.0
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(56) 1.2,3-Trichloropropane
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response 0


Ion Exp% Act"A.


75.00 100 0.00
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0.00 0.00 0.00


0.00 0.00 0.00 i
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03110808.D 82608003.M Wed Mar 19 17:12:51 2008
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Data File
Acq On
Sample
Mise
Quant Time:


"~1


!IC~/9fr~~~QUantitationReport


C:\GALWIN98\DATA\0208030B\03110808.D
11 Mar 08 16:04
0208030-2 1.0uL MS
1316057
Mar 19 17:12 19108 Quant


Vial: 1
Operator: csm
Inst
Multiplr: 1. 00


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration
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(56) 1,2,3-Tric:hloropropane


15.08mln 132.05n9 m


response 113040


Ion Exp"lo Act"lo


75.00 100 100


77.00 0.00 0.00


0.00 0.00 0.00


0.00 0.00 0.00
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03110808.0 82608003.M Wed Mar 19 17:13:02 2008







Quantitation Report


Data File
Acq On
Sample
Mise
Quant Time:


C:\GALWIN98\DATA\0208030S\03110808.D
11 Mar 08 16:04
0208030-2 1.0uL MS
1316057
Mar 19 17:12 19108 Quant


Vial: 1
Operator: csm
Inst
Multiplr: 1. 00


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration
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Ion 126.00 (125.70 to 126.70): 03110808.0
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120


I


1000
1 I' I 50 I 158


.L,J!LL,J~, ,~'"' ·ii ,-- ,," ,~r-r+-+-!1!''''-O'"'''"'--,--, 1~i
Iz-> 30 40 50 60 70 80 90 100 110 120 1;,0 140 150 Ii '1fo-~-


TIC: 0311D808.0


(57) 2·Chlorotoluene


15.41min O.OOng d


response 0


Ion Exp% Act%


91.00 100 0.00


, 126.00 0.00 0.00


I 0.00 0.00 0.00
!


I,__.. _o_.o_o_.. _o_.O_O_,~o_.O_O_ ..__.__. .


I
..._ ..__.------,-_. .J


03110808.D 82608003.M Wed Mar 19 17:13:06 2008







Data File
Acq On
Sample
Mise
Quant Time:


.il/;)f{r9p( Quantitation Report


C:\GALWIN98\DATA\0208030B\03110808.D
11 Mar 08 16:04
0208030-2 1.0uL MS
1316057
Mar 19 17:13 19108 Quant


Vial: 1
Operator: esm
Inst
Multiplr: 1.00


Results Fire: temp. res


Method
Title
Last Update
Response via


C;\HPCHEM\I\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
MUltiple Level Calibration


r
bundiiice


800000
I


-------_. ... ------.Ori -91.111fI91J:7o-tOT1.7"0}:0"3"ffOlRfB-:rr--- ._
Ion 126.00 (125.70 to 126.70); 03110808.0 l


I


600000


4000001


200000


bundance


3S0000~
1


300000I
260000·


~


200000·'


15.61


(\ (\
I \J \
! ' \


i
j
I


160000
126


100000 I


l 60000 j 39 46 60 6:3 J J1l
[z--> 0L3iI4,'JL~r,--~~~~~~~I ::0 ,~,! ~'0~:o2?5110 '-'-m ,I, 13~3~, 140 ~-1'"5-,0.....'...,...,1'&0.. ' , 17t~ '110


(59) 4-Chlorotoluene


1S.62min 145.94ng m


response 411669


Ion Exp% Act%


91.00 100 100


126.00 0.00 0.00


0_00 0.00 0.00


I TIC'."'.....


I


I
I


I •.00 ••• •••• I


1 . __,.__.. . __. ..__ .__... .__..,__----l


03110808.D 82608003.M Wed Mar 19 17:13:20 2008 r -.,,, •• ,...,.,


UVv';'V'







l~~Fi;b( Quantitation Report


Data File C:\GALWIN98\DATA\0208030B\03110807.D
Aeq On 11 Mar 08 14:05
Sample 0208030-LS
Mise
Quant Time: Mar 19 17:14 19108 Quant


Vial: '1
Operator: esm
Inst
Multiplr: 1.00


Results File: temp. res


Method
Title
Last Update
Response via


bundance


300000·


250000


C:\HPCHEM\1\METHODS\8260B003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration


Ion' 75.00 (74.70 fo"75:7"lij:lJ3"1l08lfI.0-- ..
Ion 77.00 (76.70 to 77.70): 03110807.0


200000·


150000·


100000
i


1~~ii4:iO ":,,,' ',:':fo~"'· ~14"":7"""0~· ~"""";"',.....J.;-f"
bun ance


i
40000~


35000:


30000


25000


20000i


15000·


10000


5000 .• 174


1"50 ' , 160 '.,.,~-,-


(56) 1,2,3-Trichloropropane


14.99min O.OOng d


response 0


Ion Exp% Act%


75.00 100 0.00


77.00 0.00 0.00


0.00 0.00 0.00


0.00 0.00 0.00


L"._,._. -- --_..,-_..•.__.._-_..--.,,----.--"'--' •.._--
I


._.,,~ .J


03110807.0 82608003.M Wed Mar 19 17:14:55 200B







Quantitation Report


C:\GALWIN98\DATA\0208030B\03110807.D
11 Mar 08 14:05
0208030-LS


Data File
Acq On
Sample
Mise
Quant Time: Mar 19 17:15 19108 Quant


Vial: 1
Operator: csm
Inst
Multiplr: 1. 00


Results File: temp. res


Method
Title
Last Update
Response via


C:\HPCHEM\I\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
MUltiple Level Calibration


50000·


IAbundance
! !


1
300000


250000


200000


150000


100000~


(\\
~:~-d:n:~i~o ' .-14:2"T0-,---,------r1-4;r'4~:,-"''''"0'=14:60 .


, 100000.1 Tf


I 80000


I 60000


40000


ron" 75.00 (14.70 to 75:7D): 03110807:0
Ion 77.00 (76.70 to 77.70): 03110807.0


Scan 605 (15.039 min):


l


(56) 1.2,3-Trlchloropropane


15.04min 115.46ng m


response 102897


Ion Exp% Act%


75.00 100 100


I


77.00 0.00 0.00


0.00 0.00 0.00


I 0.00 0.00 0.00


L. -'--- .__..-- .


110
!


97 i·


"~I.;;'O'1Jc.;!O ',1!' ' ';40 ~4~!. "'60' It:~~'''''-,


I


I


I


___.. .. .... . .,,__J
03110807.D 82608003.M Fri Mar 21 14:12:59 2008 r " , ·,.....9u"v'''; J.. u







Vial: 1
Operator: csm
Inst
Multiplr: 1.00


Results File: temp. resQuant


Quantitation Report


Mar 19 17:14 19108


('3~,/{If
C:\GALWIN98\OATA\0208030B\03110807.D
11 Mar 08 14:05
0208030-1S


Data File
Acq On
Sample
Mise
Quant Time:


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHOOS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration


bundance
800000·1


700000


Ion g-fJJ0190.70 to 9'1".70): 0311080r:o-
Ion 126.00 (125.70 to 126.70): 03110807.0


600000


500000


400000~


300000


200000-


100000 i
i


50000-


40000-


.


1 105


/-~,
'15~g'0' '16':;'0' '1'6~1'0' '16~


,


30000~ 120


20000·
126


10000 39 63 77


44 51 ~ I


,,~ •~inrlH,*kCh75II~ .:~],',~~lO:t ~ ljAlO1!&i4Oi45i!o~"11
(57) 2-Chlorotoluene


I


15.41min O.OOng d


response 0


Ion Expo/. Act%


91.00 100 0.00


126.00 0.00 0.00


0.00 0.00 0.00


0.00 0.00 0.00


I


,_...._.,.-._-, ,,--------_.---.,,-,..- ...__._--


03110807.0 82608003.M Wed Mar 19 17:15:02 2008
" -.-.. ("\ 0U',j ...I~..;'







Quantitation Report


C:\GALWIN98\OATA\0208030B\03110807.0
11 Mar 08 14:05
0208030-L3


Data File
Acq On
Sample
Mise
Quant Time: Mar 19 17:15 19108 Quant


Vial: 1
Operator: csm
rnst
Multiplr: 1. 00


Results File: temp. res


Method
Title
Last Update
Response via


\O.bundance
. 800000.~


1
700000 ~


!
600000


C:\HPCHEM\1\METHOOS\B260B003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
Multiple Level Calibration


··-'on 91.00190:70 to 91.10): 03110807.0
Ion 126.00 (125.70 to 126.70): 03110807.D


500000


400000


300000 J


200000j


1000:1"r;.,,,,..,..,'I.-,~'''''''''''',T,.-,r-,'"""'I,c-r-r""-,"'-1.,--,-,....,.-,''-,-,...~,.........,....,....,:.
ime-> 14.60 14.70 14.80 14.90 15.00
bundance


3000001
250000~


200000-


150000


fz··>


(57) 2-Chlorotoluene


15.46min 121.22ng m


response 348391


Ion Expo/. Acto/.


91.00 100 100


126.00 0.00 0.00


0.00 0.00 0.00


0.00 0.00 0.00


105


120


/
-~


16:00' '16:10' '16~-~


._-- -'--- .._- ..._--_.--_....--_..---- ._----,.--


03110807.0 8260B003.M Wed Mar 19 17:15:07 2008
.. . :, . '! ...
U'v ~J..l.V"';"







Vial: 1
Operator: csm
lnst
Multiplr: 1. 00


Results File: temp. resQuant


Quantitation Report


Mar 19 17:15 19108


•'1/;.~rq {Uf
C:\GALWlN98\DATA\0208030B\03110807.0
11 Mar 08 14:05
0208030-LS


Data File
Acq On
Sample
Mise
Quant Time:


Method
Title
Last Update
Response via


C:\HPCHEM\1\METHODS\82608003.M (Chemstation Integrator)
8260
Fri Mar 14 12:34:20 2008
MUltiple Level Calibration


r
bundance .----..---.-,---- --------ro-n·~'1.00(90.70-to !rf:7lJ}":031108D7.D -


800000.' Ion 126.00 (125.70 to 126.70): 03110807.0


, 700000·


6000001J


500000


400000~


300000


200000


~bundance
3500001


300000


1250000 !


200000J


150000


100000


I, 50000L 39 63
I 45 51 I


I 0 r-,-~l .. 111 . ,581~_!_'_~~' ~~ . 8~Jf
~.> 30 40 50 60 70 80 90


(59) 4-ehlorotoluene


15.55min 124.39ng m


response 365276


Ion Exp% Act%


91.00 100 100


126.00 0.00 0.00


0.00 0.00 0.00


0.00 0.00 0.00


I


I


-----_._---,--,,-_.,,~---,--,-------,---_. ,I


03110807.0 82608003.M Wed Mar 19 17:15:13 2008
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Kyle Clay


From: Ronald K. Mitchum [mailto:rkmitchum@midohio.twcbc.com]
sent: Thursday, June 12, 20083:42 PM
To: Kyle Clay
Subject: Re: VOC Review


I have attached the Form Is with the 20 ng on column reporting limit. I also changed the way dilutions were
reported to make it more straight forward. The factor remained the same. I have also enclosed, check the end of
the PDF document, last 19 pages for the curves associated with positive responses. In addition I have checked
the sample manual integrations and the calibration manual integrations and find that they were performed
consistently.


Ifyou have any further questions please give me a call.


Thank you.


Ronald K. Mitchum, Ph.D.
President----- Original Message -----


From: Kyle Clay
To: Ronald K. Mitchum
Cc: David Blye ; David Scotti; Pat Conlon
Sent: Thursday, June 05, 2008 1:27 PM


7114/2008







Page 2 of2


Subject: RE: VOC Review


Dr. Mitchum,


From our call yesterday, David Scotti from Loureiro Engineering indicated that, OAT, Inc. is authorized to re
report the data using the low calibration standard as the reporting limit.


When will you be able to send us the reprocessed analysis reports? Also, I believe you indicated you would
send the calibration curves for positive results observed in samples and review several of the manual
integrations. Let us know what your timetable is for these items.


I did recieve the Dioxin Package today, Thanks.


Kyle R. Clay
Chemistry Department
Environmental Standards, Inc.
1140 Valley Forge Road· P.O. Box 810 • Valley Forge, PA 19482
610.935.5577 • Fax: 610.935.5583 • ~.eIJY$td.<::Qm • kclay@envstd.com


From: Ronald K. Mitchum [mailto:rkmitchum@midohio.twcbc.com]
sent: Tuesday, May 27, 20084:27 PM
To: Kyle Clay
Cc: David Scotti
Subject: voe Review


I have enclosed the review response. If you have additional questions please contact me.


Thank you.


Ronald Mitchum


7/14/2008







EPA-8260C
NARRATIVE


VOC Analysis for
Samples #1316057, 1316059


April 8,2008


Report Prepared
by
DAT, Inc
7715 Corporate Boulevard
Plain City, Oll 43064
1-800-733-8644


DAT Project # 0208030


NELAP/LELAP Certification 03027
This report shall not be reproduced except in full, with written approval of the laboratory.
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: D~T_~~boratory Contract Loureiro En----=---------
057


Lab Code: Case No.: Centredal SAS No.: SOG No.:
---


Matrix; (soil/water) WATER


Sample wtlvol: 5.0 (g/ml) ML
---


Level: (Iow/med) LOW


% Moisture: not dec.


GC Column: RTX-502 10: 0.53 (mm)


Soil Extract Volume: (uL)


Lab Sample ID: 0208030-2 1.0uL


Lab File ID: 03110804.0


Date Received: 02/28/08


Date Analyzed: 03/11/08


Dilution Factor: 5000.0


Soil Aliquot Volume: (uL)


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) U--,--G/_L__ Q


~~-_._-~._,. '-' ..".' _.....-.-.--.-,.


Trichlorofluoromethane -_ ...... " ..,...,,"'--_. 20000 U
1.1-DichloroethelJ~__._._. 20000 U...~.~_.__ .-


IAcetone I 20000 i U
Methvl Acetate


-_·,,··.... ·-1
20000 U


Carbon disulfide -'-~=.I .. - 20000 U
Methylene Chloride . .~,...... ,~ ~.... '


3600 JD
T.~9n.~=J..kdichloroethene _._..?OOOO i U
1.1-Dichloroethane 20000 ~L~~-.".--.


2-Butanone ......... ._~_. 20000 U
PrQP'!!f).~....g,2-dichloro- 20000 U
cis-1.2-Dichloroethene 19000 JD


~-,." ... ~
Chloroform 20000 U
Bromochloromethane 20000 U-_.,,...,, ....


!Qyclohexane 20000 U.."'~'"",'.


1,1,1 ,-Trichloroethane 20000 U.._- ._, ..- .~ ....._--.,


I


.~,,~ ....
Carbon tetrachloride 20000 U .....
1.1 -Dichloropropene 20000 U ,-
Benzene


..··--r-
20000 U


----~."".,._.- .
i1,2-Dichloroetb.~ne 20000 I U ,


Methylcyclohexane 20000 U :
I.._.... "....~- -011dghloroethene 28000


~.H ._••,


~ --I1,2-Dichl~r0p.!.Q(:!ane 20000
-Methyl-2-pentanone 20000 L.


~,.---


[)ibromomethane 20000 -"..... U
.-


75-09-2


'-;-:~-i-t-~;-----,';~~::~;me~a-ne-=------~-'--ll- -,_ ... ,--~ggg 'II ~ i
,----'-74-'--...::.8.;:;...3-...::.9 .. __.I ~~~m~m~~~:ne ------- _-_.,•.- 20000 U I
'"I5-00-3 -+-chloroethane F 20000 ~i.T---


75-69-4__ ""_r"__"" ",_.,__


75-35-4


,.-&7.::.94.-.1.-.---f
79-20-9----_...... - ._-+-
75-15-0


, 110-82-7


• 540-59-0 I


I
.... 67-66-3 u=L--=:---=-=--=---- I


:. 74-97-5


r-'.....:..1=56=-.-=60=-.--'"..5---IL
75-34-3 I
78-93-3 .. ,J,-
594-20-7


i 71-55-6 I
56-23-5 I


f---=56~3=_5o....:8=-'_6---· l..-
71-43-2 -+,_


I~~-·--·-.......--
!-.J27-18-4
i 78-87-5 i


R2~~~~1·"L~ I E
~§::??~4 -+/_B=.;r...::.o.....:..modichloromethane I ;~~~~ 1 ~_


i- 591-78-6 l ...~~J:iexa;,-one ~!." .._..- ~~~~~ ull+~.";
I 108-88-3 .. 1. T..::::o'-"'Iu.::oen'-'-'e::......- ..... f------===-- _
: 71-55-6 .r-1,1,2-Trichloroethane


! 127-18-4 Tetrachloroethvlene ----- --.... .. 160000 'ff'::D .
f--'-142-28-9 1.3-Dichloroorooane 20009._ U I


..124-48-1 .Qi,t:>romochloromethane 120000 D
._1..Q6-93-4 L?-Dibromoethane I 20000 ... ----.!-L I
.. 108-90-7 Chlorobenzene . I 20000.,j------uI


i 100-41-4 Ethylbenzene =r=__.....20000 J U I


FORM I VOA 000007 3/90
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name:


Lab Code:


r:>~.T Laboratory


Case No.: Centredal


Contract: Loureiro En


SAS No.: SDG No.:
---


057


(uL)


Lab Sample ID: 0208030-2 1.0uL


Lab File ID: 03110804.0


Date Received: 02/28/08


Date Analyzed: 03/11/08
•


Dilution Factor: 5000.0
-----


Soil Aliquot Volume:


(g/ml) ML
---


WATER.. _ .. __._-


5.0


LOW


(mm)


____ (uL}


Matrix: (soil/water)


Sample wtlvol:


Level: (Iow/med)


% Moisture: not dec.


GC Column: RTX-502 ID: 0.53


Soil Extract Volume:


Q


__-=~..=.c~~=-=~-=-~-----j~-~~
20000 U I


-,'.._---.- ~--


ne --1---- ~~5
u
u
U


•


20000 I u
--- 20000 --'E' .._9-
,~ ....-,_........ ,.,..~. 20000 .,_.~.._-


,.".."r_··
20000 i u


ne 20000 U
20000 ".,..- U


,,--.-~


i
...


20000 U
",. ..--. _....---


I ._-~_ .. 20000 U
-~._"' ...... 20000 i U


20000 .-I· u..


--" .. ""~,,'~- _.,.~


20000 U ...•._,.,,, ... -'


-~J~~~~
u ..,.I


I u
__.4.9000 U!


ropE.Q.B. ...,.~ .. I 20000 ~
20000 U---- ... ._~ .. _-


._ .. - ~~~~g. --l ~
... '.... "-,,~ 200~ U I


CONCENTRATION UNITS:


(ug/L or ug/Kg) .~~/~ _COMPOUNDCAS NO.


I" 63Q:-?.Q~~_, --;--,-,1'..c...11...:'1.!.:,2=--T..:...:e""t,--"ra"",cc:...::hl:.::.o:...::ro:.::e..::.th::::a


I
I ~~~~~~3_ --I ~~~::ne _,.,,,,_._..,


--..1 00-42-5 i Styrene, .•.._._


I


, 75-25 2 I Bromoform


"'. 9
1


O~·8·~_·~8·~6·{_~·-1..·----+-I=s=op=r-=-ol~lbenzene
"",B,--"ro""m-,-"o:.=b:.::.e:...::nz==e""n:.::.e _


-.I~.-34-5 1,1,2,2:I~trachloroetha
103-65-1._,. _I. n-Propylbenzene


..96-1 8-4 1)~J3-Trichloropropane
:.._9_5.~~-8 i 2-Chlorotoluen:..=e:.-__


108-67-8 I 1,3,5-Tri!I1J'!!b.ylbenzene
106-43-4 I 4-Chlorotoluene
135-98-8 ..', _ i sec-Butylbenzene
95-63-6 .J 1,2,4-Trimethylbenzene
98-06-6 I_ tert-Butvlbenzene
541-73-1 1,3-Dichlorobenzene
49-87-6 ' I?:'~opropyltoluene


[.:':'105-51-8 I n-Butylbenzene
106-46-7 ['1',4=-DichLo19benzene
95-50-1 r 1,2-Dichlorobenzene
96-12-8 I 1,2-Dibromo-3~chlorop
120-82-1 ._..1,1,4-Trichlorobenzene
87-68-3 Hexachlorobutadiene
91-20-3 Na hthalene
87-61-6 1,2,3-Trichlorobenzene


FORM I VOA 000008
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This
Page
Left


Blank
Intentionally
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY


_D_A_T_L_a_bo_r_at_o--<-ry "_,",,,...__ Contract: Loureiro Engin~.eriLab Name:


Lab Code: Case No.: Centredal SAS No": SDG No.:


Matrix Spike - SAMPLE NO. 057
------


COMPOUND


SPIKE SAMPLE MS MS QC


ADDED I CONCENTRATION,CONCENTRATION % LIMITS


(ug/L) (ug/L) (ug/l) REC # REC.


140000 117


140000 117


130000 108


130000 108
...


130000 L_ 108


250000 i 73
I..
I


-
120000 100


..
120000 3*


120000 100
"."


.. .."~" i -"....,.
ene 120000 I 0.0


,...... ,,-


120000 0.0
dO ..


I
.-~.


ne 120000 0.0...


._-~
..".


120000 28000
-_.. ,... --",-


ane 120000 0.0..". ..~.


120000 0.0.•
thane 120000 0.0


- "'


120000 0.0
. ~,- ,-",


i
.. '


an 000 0


Dichlorodifluoromethane 120000 0.0 160000 133 ., 70 - 80 I


Chloromethane --+--------:1-=-:20000 0.0 L __,_190()"60 158" 70 - 130
Vinyl chloride 1200-00-::--+------=-0-.0-----ji 170000 142" 70 - 130


Bromomethane 120000 -··'0.0 I 160000 133" 70 ---13-0-
------+----


~~.~~!.~ethane 120000 ~.o I 160000 1__1_33_*+--7_0_-_1_30


;I! TriChlorofluoromet.~~ne 120000 0_._0l_r-
1


__•• _ }_4_0_00_0_ 117_+--7--=-0_-_1_30---1
1,1-Dichloroethene 12000<q· 0.0 140000 117 70 - 130


I Methylene Chloride._.+-1'_-_---:1--=-20000l-=-00::-:0:-::0:-+r-_-_-_~-_-_~-_3-,,_6-0~0:_,·+-··----17_0000 -1-4-2-.-+--70---13-0-
1


I Trans-1,2-dichloroethene 1 120000! 0.0 130000 I 108 70 - 130
L1.1·~Dichloroethane -' I ··,"'-'-----0-.-0-1---·"'· ---+--7-0---1·3-0--1


12000~".".+1 +--,_ .., 140000 1_ 117
P~?pane. 2.2.dichloro~ I 120000 0.0 160000 133 * 70 - 130
cis-1 ,2-Dichloroethene r---'_1_2_00_0_0=:====--,-_,,-.~_9-_0-0~0~~-+1-_"" 1,50000 ·'·'--1-0-8--+---=-70-.---:"13=-=0::-1


Chloroform I 120000 0.0 130000 108 70 - 130


Bromochloromethane = 120000 0.0 150000 125 70 - 130
~~~Trichlo~~ethane _. ' ,,120000 r-----O-.O-+-··· 1~0000 ---,-10-8-f-----=7c::-0-- 130


Carbon tetrachloride 120000 1"- 0011---__1_3_00._0-,-0_-+-_--,-10.,---8 70 - 130
1,1-Dichloroprop ~ 140000 117 70 - 130


Benzene "" 130000~' _ 10-8~--=7-0-----13~0
1,2-Dichloroetha I 140000 117 70 - 130
Trichloroethene'-l:---1-S-00-00 -1-00--+-7-0---13-0--1


1,2-Dichloroprop t--- 70 - 130


Dibromomethane ~ 70· 130
f---.---..- - =
I


Bromodichlorome _"_". r-__--+,_70_- 130
. Toluene 70 - 130


1,1,2-Trichloroeth e 120 _-_0_._1__'. 70 - 130
Tetrachloroethylen_"e t" 120000 160000 70 - 130
1,3-DichlorOprOp€me _. ,. I '---+--=7"""'0---130_


Dibromochloromethane 70 - 130
1,2-Dibromoethane ".-----+--- -~+-----,---,----+----:-=-=-=-=-=:---+-- --+-7-0"- 13~


..•.._--_._-'---------'---


# Column to be llsed to flag recovery and RPD values with an asterisk


* Values outside of QC limits


RPD; 2 out of 32 outside limits


Spike Recovery: 11 out of 64 outside limits


COMMENTS:


FORM III VOA-1
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY


Lab Name: DAT Laboratory Contract:' Loureiro Engineeri


Lab Code: Case No.: Centredal SAS No.: SDG No.:


0.0
I


2 0 100 70 w 30.... - - ...


I
_.-


0.0 140000 117 70 - 130
...


I0.0 150000 125 70 .. 130
-,. ." .,,~


0.0 130000 108 70 .. 130
-_.... , , _. --


0.0 140000 117 70 - 130
_._..._---l


0.0 I 130000 108 70 .. 130
,,,,.,. .


1~~
0.0 140000 117 70·..".....
0.0 140000 117 70 .. 130.,..~ ..,.....
0.0 150000


I
125 70 .. 130


-.--.' .. ~".- --
0.0 100000 83 70 - 130


, ,,,-


0.0 I 140000 117 70 - 130
-~"'-


0.0 150000 125 70 .. 130
._.


0.0 150000 125 70 - 130
.,.~ ... - ~ ...


0.0 140000 I 117 70 - 130
~~., .'


1


-",.


0.0 I 130000 108 70 - 130
1 ..,.--C ..
1


117 70 - 1300.0 140000
._ ......_- ..- _.- --


..


I


--
120000 0


-
120000 0


..
120000 a


.. - __ ,_0'


I


120000 0
, ..


120000 01_-•.• _., ....


# Column to be used to flag recovery and RPD values with an asterisk


* Values outside of QC limits


RPD: 2 out of 34 outside limits


Spike Recovery: 3 out of 67 outside limits


COMMENTS:


-----,..---
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3A
WATER VOLATILE MATRIX SPIKElMA"rRIX SPIKE DUPLICATE RECOVERY


Lab Name: OAT La,~oratory Contract: Lo.ureiro Engineerl


Lab Code: Case No.: Centredal SAS No.: SOG No.:


.
I20000 100 70 - 130


...


10000B 70 - 130
-.~ ..... .,-


10000 92 70 - 130


"1 O~_OO I . 92 70 - 130 !I


Matrix Spike - SAMPLE NO. 057---


iMethyICYCIOhexane'~20000L 00.'00-1-11


i' 4-MethYI-2~pentan~e', ~=. 12000.?.L_·"__ ~
i 2-Hexanone ==:J=:. 120000 ..' 0.0 I _. 1


; ,. Methyl Tert~'butyl ether- I ... 120000 0.0 "1_ 1


COMPOUND


,----'~--, ..---- SPIKE l MSO'- I MSO I . I ",
ADDED CONCENTRATIONI % % I QC LIMITS I


(ug/L) (ug/L) I REC # I RPD # RPD REC. 1


I
~~~h'~rodifluo~omethan~ 120000 I 160000 I 133 " 0 30 70 - 80


Ghlorometh~ne .,. '--+--.. "120000 I _.... 19000?~58" 0 20" 70 .. 130


Vinyl chloride 120000 160000 1 133" 7 20 70 - 130
..,--- ... .,,, .._ ._r ....


Bromomethane 120000 140000! 117 13 20 70 - 130
.. Chloroeth~.ne .'-.--_•.. _ 120000 160000 i "1~ 0 20 70-_~1301


Trichlorofluoromethane 120000 140000 I ~ 0 20 70 ~1301
... .. ...----I------f-------.. ' .. .. -_.. ...-


~.~ ,1-Dichloroethene .. 120000 130000 I 108 8 20 70 - 130


I. Methylen.: Chloride. 1 120000 130000 L 108 .. 27 " l. 20 .70 - 13?_


1


.. ~rans-112-?ichloroethene 120000 130000 I 108 0 I. 20 70 - 130


1.1-Dichloroethane 120000 140000 'I 117 i' 0J 20 70 - 130
Hrtlpane: 2,2-<Jichloro- .. 1_" 120000 '1'. ... 160?00-~~. o' ~ 70 - 130


c.is-1,2-0ich!oroethene 120000 150000 =+=108 0 20 70 - 130
, Chloroform . . i 12006-~140000 .... 117 .. 8 20 70 - 130


: Bromochloromethane ,120000r-'-150000 125 0 20 70 - 130


~{"1,-Trichloroethane !. 120000"f 1400001 117 8 20 70 - 130


~,~:~~:;:~:~:~: _,. ~ ... ::~~~' " :~~:-=-r :~~ ,-: ~ ~~: ~ :~
~enzene 120000 1 130000 I 108 0 20 70 - 130


I.


1,2-Dichloro·-e-th-a-~e==--=--,,-. - .....- +----1-2-0000 I. 130000'~, 108 8:' 20 1 70 -_~


Trichloroethene 120000 140000 I 92_1__ 8 20 ~ 130


I 1,2-Dic'hloropropane . i1200~H=.140000 -. 11,!,t-0 20'r
i~omometh.~ne.··::·il 12000~, 140000. I 117~o 20 7? - 13~.
~ro~odiChloro_methan~ 120000 I 130000 i 108 I 0 20 70 - 130


I--,;olue~e ..,__.. ,I,.... 12000~ i 130000 ~'o~ ~! -~70 - 13:~
1_.,1,1,2-Trichloroethane. , .... 120000] 130000 ~8 .,,_1__~_I_~70 - 130


-_.,..--- ._-- ---._-------_..--- ---


# Column to be used to flag recovery and RPD values with an asterisk


" Values outside of QC limits


RPD: 3 out of 4 outside limits


Spike Recovery: 6 out of 7 outside limits


COMMENTS:


---_..'------
FORM III VQA-1
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPI.ICATE RECOVERY


Lab Name: DAT. Lc:lboratory_._~_ Contract: Lou~.i~o Engineeri


Lab Code: Case No.: Centredal SAS No.: SDG No.:


Matrix Spike - SAMPLE NO. 057
------


I


---,---,---,---,.---... --,-----,---,---,


Tetrachloroethylene 120000 290000 108 36" 20 70 - 130


j_ 1,3-Dichloropropane "'r 1200,--=0_0-+ 1_3o_0_0_0_, 108 8 __2_0----1f--7_0_~ ~~
I Dibromochloromethane i 120000 I 130000 8 *i 200 * 20 70 - 130
~~~Dibromoethane --II 120000 1200-0-0--+--1-0-0---' 0 20 "''"1'''-'70 - 1~.o


Chlorobenzene 120000 J 140000 117 0 20 70 - 130


Ethylbe~zene _ 1200001._... 130000 108 0 20 ,7,0 - 130 I
1,1,1,2-Tetrachloroethane 120000 I 140000 117 8 20 70 - 130


----1-- 1-'------,-


m/p-Xylene 240006l 280000 i 117 8 20 70 - 130
1"-'120000o-Xylene 150000 l._ 125 7 .. 20 70 - 130


I Styrene I 120000 140000 117 I 8 I 20 70 - 130


i Bromoform II 1200~0 130000 108 r" 8 I 20 70 - 130


~.~jlbenzene _ 120000 150000 125 I 7 I 20 70 - 130


~
BromObenzene I 120000'- 140000 117 I ::" 20 70 - 130


_!.~~:2,2-Tetrachloro~thane 1__ ' 120000 130000 10BS,. 0 1- 20 70 - 130
n-Propylbenzene 120000 i 140000 117 0 20 70 - 130


,_~1~,2,3-Trichloropropane t'--120000 L __.130000 I ,.. 1OB "'1 0 -- 20 70 - 130


, 2-Chlorotoluene 120000 L 150000 I 125 I 7 20 70 - 130


i-'1".3,5-Trimethylbenzen I-~' 20 70 - 13~
i"'4-Chlorotoluen~ .~. I 0 20 70 - 130 I


: sec-Bu,ylbenzene 3 0 20 _70 - 130 I


1,2,4-Trimethylbenzen 5 7 20 70 - 130


te~t-Butylbenzene' 7 i-I 20 70 - 130


I 1,3-Didilorobenzene 5 0 20 70 - 130


LE:lsopropyltoluene. >T11i 0 20 70 - 130


L~~Butylbenzene: 0 8 20 70 - 130


1,4-Dichlorobenzene 8 8 20 70 - 130


1,2-Dichlorobenzene 8 0 20 70 - 130
.~... ....


1,2-Dibr~~,~-3-Chloropropane I 120000 100000 83 =frj20 70 - 130


.. ,1.2,4-Trichlo!:>.benzene._.-------l.....2.z.0000 130000 108 8 20 70 - 130


Hexachlor~_butadiene -J---.2.__1~~OOOO 130000 108 . 8 2~ 70 - 130


Naphthalene 120000 120000 100 ~d_1 20 1_' 70 - 130
--i,2,3-TrichlorobEmzene 120000 i 120000 100 8, 20 70 - 130


1 Aceto~: 120000' i 98006-=t=i2-r 11 20 L2~ - 130


# Column to be used to flag recovery and RPD values with an asterisk


* Values outside of QC limits


RPD: 2 out of 0 outside limits


Spike Recovery: 1 out of 0 outside limits


COMMENTS:
---.-----
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY


SDG No.:SAS No.:


DAT Lab~El3.t().ry _...•..__. Contract: Loureiro Engineeri


Case No.: Centredal


Lab Name:


Lab Code:


Matrix Spike - SAMPLE NO. 057
------


i Methyl Acetate .__.-.. _."'--- "I" 120000' i
94000 78 1 16 --T-- 20 I 70 - 130


j-!:arbon disulfide
i


I 120000 I 120000
I


100 8 I 20 70 - 130


2-Sutanone .1 120000· 96000 I 80 14 20 70 - 130


Cyclohexane . 120000 110000
--1--"92 ,.-_....".. ·S·__·


20 'l" 70 • 130


Methylcyclohexane I 120000 120000
I


100 0 20 70 - 130


I


-_._-
4-Methyl-2-pentanone 120000 110000 i 92 0 20 70 - 130._-- ..~,-~ ..


i 2-Hexanone
i


120000 110000 I :~ +--_ .. _"~
20 70 - 130


Methyl Tert-butyl ether .____ .. J.. _._.~~~_~~__.I._____.!.~~.~~~__I: _
20 70 - 130,


# Column to be used to flag recovery and RPD values with an asterisk


* Values outside of QC limits


RPD: 0 out of 0 outside limits


Spike Recovery: 0 out of 0 outside limits


COMMENTS: ----_....._-
FORM III VOA-1
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE 1\10.


Lab Name: OAT Laboratory Contract: Loureiro En
057MSD


GC Column: RTX-502 10: 0.53 (mm)


Soil Extract Volume: (uL) (UL)


Lab Code:


Matrix: (soil/water)


Sample wtivol:


Level: (Iow/med)


% Moisture: not dec.


Case No.: Centredal


WATER


5.0 (g/ml) ML
---


LOW


SAS No.: SDG No.: --_..._-
Lab Sample 10: 0208030·2 1.0uL M


Lab File 10: 03110806.0


Date Received: 02/28/08--_.... '--.-


Date Analyzed: 03/11/08


Dilution Factor: 5000.0
-----


Soil Aliquot Volume:


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L
----


Q


3/90


. "., ..~- ..
75-71-8 Djc;blorodifluoromethane 160000 __I~


.. 74-87-3 Chloromethane 190000 .... 0
75-01-4


~,,-


Vinyl chloride--·---'---- 160000 ; P._._- ,~"'~~--


74-83-9 _~.r.Q[Tlomethane 140000 0
_._~" ...


75-00-3 J Chloroethane 160000 0
I


,-_....~,,, ._,~ ......_.-
75-69-4 .. "". Trichlorofluorometl:\~I).~ ._ 140000 .. -..- 0
75-35-4 ." 1,1-Dichloroethene 130000


'-~---1-_ ... •.•• ",n,


67-64-1 Acet9n~
,


98000 i
i ........


79-20-9 i Methvl Acetate 94000 - D I..._.......-.. ..-


75-15-0 C.~!bon disulfide 120000 0
''''''',-...., ,~..


1634-04-4 Methy'IJert-butyl ether 110000 D ..,,,.u ..__ ,


_ .. , ".,,_. - ..~-
.". 563-58-6 u. ~_,1·Dichloropropene


71-43-2 .... . Benzene .__ .
75-34-3 I .1..2-Dichloroethane


! 108-87-2 Methylcyclohexane,
127-18-4 Trichloroethene..--" _.. --
78-87-5 ".-- 1,2-Dichloropropane_._..._....--
108-10-1 '-- 4-Methyl-2-pentanone


75-09-2 Methylene ChIOfl!1~~ -+__-=-13::..:0:-.::::000 D
156-60-5 l Tr~ns-1 ,2-dichloroethene 130000 0.. I


-.l§_~~1~3 --+l_1-,-,-,-=-1--=0:..:.:ichloroethane ,14
9
0
60
o...._o
0
ffi=0DO


78-93-3 I 2-Butaii'on~ .I .• .....,.--------i-------:::=.
594-20-7 _.!". Propane,2,2·dichloro- ---+-- 160000 i 0


, 540'~~:9_ cis-1,2-!?icbloroethene ,--,,-._~ 150000 l'·----o ~i
67-66·3 Chloroform , 1145°0°0°0°0 I 00_.
74-97-5 Bromochloromethane


.110-82-7 '-Cyclohexane 114100000000l.---·'DD I
!_1..1-55-6 1,t,J ,-Trichloroethane
: 56-23-5 Carbon tetrachloride 140000 0


_-+-_1=3:=.00=0=0'----r:~ 0 I


__-+--_---.:1--=.30=-.=0._9.9 I 0
_-+__---'-1--=.30=--.:0:....::0--=---0 0


120000 0--+-----'---,--'....::....::...;;.
__....., 1---'-4--=..09.90 0


___, 1---,-4.0000 0
110000 0


----1-------''---'--''-.,....,..-:-


74-95-3 QL~romomethane 140000 ,--=D~.....,


,-'75-27-4 , --+-'B=-.:r--=-o:..:.:m=oQi~!lloromethane 130000 0
; 591-78-6 2-Hexanone 110000 0
f. 108-88-3 --,T--=-o=lu=en:...:..:e~_____ ___+--_-'1:...=3--=-.0000 D
1-.7.1--55-6 1,1 ,f:Trichloroethane ..... 1 130000 .J:~


: 127-18-4 I Tetrachloroeth lene -----t--=.:2~0000 0
l 142-28-9 1.3-Dichloropropane 130000 D
i 124-48-1 Dibrotylochloromethane 130000 D
rTIS--934 1,2-Dibromoettiane -1'-'" 120000 D
L.1Qf1:~9-:.Z ---OJ Chlorobenze=n---'-e L..__ 140000 '·'-1 0_


FORM I VOA 000004
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(uL)..... ---


SAMPLE NO.


Date Received: 02/28/08


Date Analyzed: 03/11/08


Dilution Factor: 5000.0
-----


Soil Aliquot Volume:


SAS No.: SDG No.:
-'-"--'--


Lab Sample ID: 02Q~Q.30-2 1.0uL M


Lab File ID: 03110806.D(g/ml) _M--'-..L__


WATER


5.0---


LOW


1A
VOLATILE ORGANICS ANALYSIS DATA SHEET I I


057MSD
[)~T Laboratory Contract: Loureiro En _


Case No.: Centredal
------


Lab Name:


Lab Code:


Matrix: (soli/water)


Sample wt/vol:


Level: (Iow/med)


% Moisture: not dec.


GC Column: RTX.::5~~_ 10: 0.53 (mm)


Soil Extract Volume: (uL)---_.•. -


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L Q


F10041-4 ". Ethvlbenzene .__._.. -_"_·--_"··+--1"'_-_---.:1-=:3Q.OOO i D-'1
630-20-6. f---..:.1<..:.'1.L'1...?::,2=....-I~trachloroethane + 1.:...4=0-=-00=.:0~+-~o,-i
106-42-3 ... ! m/p-Xylene__... ...__ .-=2=8.=..00=.=0=0,__+--,0~ ...


__!:l.9-47-6 i.9.:Xylene ....__+---__1.:...:5:..:;0-'-0..:..00"-- ._ ,,----:0=-----1
100-42.~... I Styrene t..... 140000 0 ..._


, 75-25-2 .. I Bromoform .... _ 130000 D-----II
98-82-8 ...... Isopropylbenzene '.,. 15000Q. D


! 108-86-1,_ Bromobenzene ,,! 140000 I 0
79-34-5 _" 1.1,2,2-Tetrachloroethane ._ ' 130000 D I


f__19.~~§?_~1 n-P~QPylbenzene .... __-+-------'--14..:..:0"-=0=_=.0.=..0---1.•.--=00--___1
96-18-4 .... ! 1,2,3-Tri£D.!gropropane ..._-----'-1.=..30=.=°"-=°=_=.0_+-_...0


0
'__ I


95-49-8 .. 2-ChloroJ.Q!uene 150000
I 108-67-8 ..".. 1!3,5-Trimethylbenz~!l~ r--' 140000 : 0 .'
"~"1 06-43-4 4-Chlorotoluene 150000 0='-'=-------.--+-------'-..:::..;:;,.::...;::",,::-. -'I--=-_


135-98-8 .... sec-Butvlbenzel)e.... -t-. ..:.10-=-0::..;:0:..;:;0-'-0_+----.:Q.._
95-63-6 1,2.l1.:Trimethylbenzene _. ..... 150000 0
98-06-6 ,,_'_ I tert-ButY!!>~D..~:-=-e'-'-ne=---- .......+---__1:....:4=_=.00=.:0=.::0'----,,--=D=-------1
541 73 1 I 1,3-Dichloroben.z...e.....ne 150000 D


~.4.9-~7-~ i .JJ-Isopropyltoluene _..... F'......- 1t~2'0000°0°0 DD ....-
...105-51-8 r n-Butylbenzene ."'
106-46-71' 1,1-Dichlorobenzene I 130000 D


i95:::-5()~1' ..... 1,2-0ichlo~9_~enzene ..' ..1.... 130000 D
96-12-8 .. __-j~1,2-Dlgr9mO-3-chloropropane .....: 100000 L...~_D-=--_-I
120-82-1 1,2,4:Trl!::hlorobenzene __.._ I 130000 _.: D I


JZ.~§§-3 Hexachlorobutadiene _.....=3_1 11
2
3°0°0°0.0


0
/1 DO I


91-20-3 I Naphthalene ..
87-61-6 .·:·_..-__'------'-1=.2=,3:.....-T'-'-r!~:=O!1·:..;..:lo"-ro-b-e-nz-e-n-e---- 120000 .'" 0 I


FORM I VOA 000005
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6A
VOLATILE ORGANICS INITIAL CALIBRATION OATA


Lab Name: OAT L~?.~r~t.ory Contract: Loureiro Engineeri


Lab Code: Case No.: Centh~dal SAS No.: SOG No.:
----


Instrument 10: F4500-_.. " ....~--


Heated Purge (Y/N): N


GC Column: RTX-502.2 10: 0.53


Calibration Date(s):


Calibration Times:


(mm)


03/06/08


19:20


03/06/08


23:14---_..__.


r-LA-S-F-IL-E-·10:-----R-R-F-1--=-03-0-6-08-0-4-.0----RR-F-2--=-03-0-6-08-0-5-.0---1 RRF6 =


RRF3 = 03060806.0 RRF4 = 03060807.0 RRF5 = 03060808.0 03060609.0
·,---------I-------,----'----~-,·---r--_____,---,__---


COMPOUND RRF1 RRF2 i RRF3 RRF4 RRF5 RRF6 RRF ;;0


I Dichlorodifluoromethane * 0.503 0.498 I 0.464... 0.479 0.469 0.475 _1--.=..:0."",,48=...1=-+-_:-=3:.:..::.3'-1
'..Ghloromethane " * 1.544 1.31 ° ~ 1.181 1.226 1.036 1.027 1.220 15.8
e-Y!!!~!.£~~lo=r,i-",d:~e *,-t_L.::=.28~61------'..:1.""2,,,-,29"---.!-:-----,-1'--'..1.""-27-'--+----'-1.:....:.1.=.9..:,1+-_.:.1..:..::.0""9.=.9+----'1'-'..:.0""'6""6+--1'-.:-.1-'--'7'-"'0+-__.....§.L
8romomethane * 0.243 0.374 i 0.390 0.377 0.390 0.369 0.357 15.8


--.-------t----':::.:..=..~-=


· Chloroethane ,. 0.966 0.777. 0.811 0.852 0.770 0.791 0.831 9.9
..I~L~lJlorofluoromethane * 0.781 0.771 i-"0.727' 0.7§8 0.735 0.740 0.752 2.8
1,1-0ichlo[.q~t.bene * 0.909 0.880 0.797 0.791.,..... 0.815 0.719 0.818 8.3


I...:.A..=ce=t=o"-'-ne"'--- .... ,--*j-i-=-0'-'c.1~66"+--0~....:...:16=-=5.L."...9_.165 0.168 0.155 __ ~O.153 1 0.162', 3.9
· Mettlyl Acetate .__. * 0.531 0.460 I 0.435",_.._0.456 0.385 0.390' 0.443 12.1
Carbon disulfide .... * 3.231 3.034 I 2.926. 3.238 3.058 3.029 3.086 4.0


..rYIethyl Tert-butyl eth~r * 2.843 2.557 2.464 2.539 2.507 2.566 2.579 5.2
Methylene Chloride.. *: 1.270 1.140 1.027 1.003 0.974 0.969 1.064 11.2


·Irans-1 ,2-dichloroethen,e * 0.950 0.979_._ 0.915 0.910 0.885 0.868 0.918 4.5
J..1-Dichloroethane ... * 1.376 1.551 1.537 1.661 _ 1.614 1.6151.:§?~..9:+-_,-",6:.:..::.5'-1


,'--'2=--=.Su""t=an•.;..;0c..;..n=e -"__,o-+--'0:..:,..1.:....::9:...,:1-+--'0::..:..1.:....::8::..=6'-1-"_.0.176 0.186 0.168 0.163 0.178 ..._---'6=.2"'-1
IPropan~.,.l,2-diChloro- .._-+,o---'0::..:..7.:....:7'-=2'-+1_0=.=-77:...,:7-+-_0.::...:,.819 0.877 0.689 ..-"0'-=-'.7'-"'8=8+--'0:.:...7~8:.:..7-+-_...:..7..:..::.9'-1
I cis-1,2-0ichlor_9..e=th:...:..:e=n=e ~ 1.016 1.007 0.927 ._.0.977 0.945 0.907 0.963 4.6
._Chloroform * 1.173 1.290 1.165 1..,260 1.192 I 1.225'-t-~1.=21-,-,8,--+-__4.:..:...1-'---1
J!~Q!!I0chloromethane * 0.271 Q}02 I 0.333 0.355 _9.298 0.308 0.311 I 9.3
Cyclohexane ,o+__~.415 2.128 2.121. _.. 2.171 2.132 i 2.217 2.197 I 5.1


....1....LL:Trichloroethane * 0.857 OJ95 I 0.735 0.779 0.755 I 0.788 __ 0.785 i 5.3 I


Carbon tetrachloride· * 0.556 0.564 0.554 0.593 0.593 0.573 I 0.572 3.1
! 1,1-0ichloropro.p~.:..:n.::..e *f .•. 1.138 1.143 1.0~L 1.09911 1.079 ---'.1."".1,.".0"""3+--'1..:...:.1'-=0..:,7+_ 2.5
i"I3enzene -1*.----'03.416 3.440 3.274 .. 3.4861 3.483 3.663 3.460 3.6
! 1,2.0ic~loroethane"._----:-,of__~0.=8=92~_+__-0.934 0.826 0.888 I 0.881 0.886 0.884 3.9
; Methylcyc!.QDexane * 0.868 0.744 0.753 0.7451 ----"-'0.'-'-74..:...:7'-+-_0"".'-'-77:....1:....


r
.... .......=0.'-'-7"'-71-'-+-_....:6:.:..:.3=-1


~l.o.~roe:-=-:th=e.:..:..ne=-- .. ,o+---=-0=.3...:..49=_+.__'O'.,350 0.338 0.33? ToO 0.337 0.327 0.339 f.L
f-1-,:-",2:=-:-,=-O.:..::-ic::..:h.:..=:lo:-=ro=pc:....:ro=p=a.:..:..ne=--_ __ * 0.476 0.473 0.445 0.441 0.452 0.453 0.457 3.2
4-Methvl-2-pentanone -:-,of__=0.=0=69"-t--=0.072 0.077 0.079 0.081 0.080 0.076 §.1_
Dibromomethane.~ ..._* 0.238 0.231 0.221 0.231 0.216 0.208.0.224 5.0
Bromodichlorome=th"""a=n=e'--- *... 0.397 0.405 0.405 0.382 0.384 0.385 ,-----"°.=.3=93=-+-_--:2


0
--:.7=-1


~I-:lexanone ....------t*----=:q:348 0.397 0.3~2 I 0.405 0.4.-=.3..::;",3+---'-0_.4--'27--'1_."....,.".0=.3=95"-+-_-=8c:..:...7


f-T~o:.:..:lu=:=e::,:n.::..e--,--,-_----,- ---:+*----,0:.:...8=9§ 0.947 0.919 .,. 0.929 0.941 0.953 0.931 2.3
1,1,2-Trichloroethane *1 0.304 0.306 0.292 0.~~1 0.292 i 0.282 0.294 3.1


I Tetrachlq!gethylene .. _oO===~,o==0:.-=-2=-1:7=\-I_ ~0~.:·2;o..22 0.215 __ 0.218 0.207 0.210 ..0""".=21-,-,5,-+-__2,--.6':-1
11,3-Dichloropropane .. 0.637 0.653 0.628 Q.629 I 0.651 0.652 0.642 1.8
IOibromochloromethane * 0.245 0.277 0.269 Q..,263! 0.273 0.268 0.266 4.2
1-=11'-C":2=-=-,,o.=.:.c.:ib-==-ro=m=o::":'e=th':":a=ne::':'=... -=--_·_-,o+-"'=0:":':.3::':2=S-+- 0.338 0.328 0.320 i 0.337 0.329 0.329 2.1


rchloro.~~~n..z=e:'...'.ne=---_=----"I··-49..:..248 46.368 42.479 42.727 44.618 43.954 44.899 5.7


* Compounds with required minimum RRF and maximum %RSO values.


All other compounds must meet a minimum RRF of 0.010.
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6A
VOLATILE ORGANICS INITIAL CALIBRATION DATA


Lab Name: pAT Laboratory ""_" Contract: Loureiro Engineeri


Lab Code: Case No.: Centredal SAS No.: SDG No.:
----


Instrument ID: F4500
------


Heated Purge (YIN): N


GC Column: RTX-502.2 10: 0.53


Calibration Date{s):


Calibration Times:


(mm)


03/06/08


19:20


03/06/08


23:14


RRF6 =
03060809.D


ILAB FILE ID: RRF1 = 03060804.0 RRF2;: 03060805.0


IRRF3 = 0306~:':'.....~~~_ = 03060807.D RRF5 = 03060808.D


I COMPOUND I RRF1 RRF2 I RRF3 RRF4 I RRF5 I RRF6 RRF ;;D


I Ethylbenzene * 80.479 80.632 70.664 71.635 86.531 83.653 78.932 8.2


I Styrene_...... "53.351 53.106 50.680 51.424 53.811 54.545 I 52.820, 2.8
, Bromoform " 7.899, 8.362 7.382 7.966 8.085 7.881 6]8.-=-.95'"~892--'1'-- 4.0
r Isooroovlbenzene ~ .. .?0.083 70'~~9J" 65.566 66.013 68.587 70.547 3.3
Bromobenzene " 15.808 15.729 14.239 14.~Z§..LJ:1:"886 14.178! 14.869 5.0
11.2.2-Tetrachloroethane * 27.481 I 24.859 24.387~:l?J1_ 24.781 24.136 25.043 4.9


'I n-Propylbenzene " 87.009 88.241 82.364 87.167 87.845 91.119 87.291 3.2
..!,2,.;!-Trichloroorooane * 0.385 0.411 0.413 0.416 0.427 0.427 0.413 3.8


I 2-Chlorotoluen~_ * 1.161 1.217 1.164 1.193 I 1.222 . 1.261 1.203 3.2
1 3,5-Trimethvlbenzen!L. ': 59.992 I 59.019 I 53.270: 53.244 55.900 55.974 _,§§.:..?.~,3::::..-r-_---,5=.0"--l


4-Chlorotoluene ",1.133 1.205 1.202 1.247 1.248 1.278 1.219 4.2
,"sec-Butylbenzene * 84.397 r-77.953-·75-:-34S-" 76.039 78.625 79.582 78.657 4.1
: 1.2,4-Trimethylbenzene * 53.302 I 54.080; 50.973: 52.498 53.743 54.282 53.146 2.3
I tert-Butylbenzene-- .U. .. 56.758 55.229 I 50.988 I 52.367 53.447 53.559 53.725 3.8
I 1,3-Dichlorobenzene ·;..··-29~640 28.623 27.011 I 27.450 27.530 27.270 +,-'2'-=-7-'-'-.9=2=-1-+------'3:::':".6"'--1
j o-lsopropv'itOluene * 62.276 I 64.254 I 60.949-j 62.107 63.597 64.040 62.870 •.-ll
n-Butvlbenzeci~~_ .. 3.326: 3.419 i 3.542 r')_,-656 3.620 3.651 3.536 3.8
1,4-Dichlorob~nzene * 1.737: 1.670 1.618.__..1.,)49 1.700 1.671 1.691 _~


1,2-Dichlorobenzene .. 1.574 1.486 1.549 1.539 1.508 1.498 1.526 2.2
1,2-Djbromo-3-chlorOI?IQr::!ane *1 0.230 0.223 0.249 0.247-".0.241 0.217 0.235 5.7


11,2,4-Trichlorobenzene * 0.779 0.876 0.951 0.994 .~0~.9~0~1-+-~0~.8~8~84---....:0~.~89~8~_~8.1


Hexachlorobutadiene .,.. .. 0.389 0.378! 0.400; 0.402 -." 0,;l63 0.343 0.379 6.1
! Naphthalene .. 2.269 2.086 3.328 3.782 2.688 2.997 2.858 22.5
1,2,3-Trichlorobenzene .. 0.799 0.828 0.914 0.963 1-0.833 1 0.833 i 0.862' 7.3 i


! Dibromofluoromethane(surr) I 0.084 0.109 0.101 0.095 0.099 0.105 '._-=0.=09=9=-1-_---'8::..:-.6"'--1
i Toluene-d8(surrY" . 1.011 I 1.046 1.030' _.J .022 1.052 1.068 1.&3=8,--+-------,2=.0"'--1
IBFB(surr) _,_ 14.445 13.443 12.189 I 12,..1-46 12.434 11.975 12.772..... 7.6


.. Compounds with required minimum RRF and maximum %RSD values.
All other compounds must meet a minimum RRF of 0.01 O.
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


(uL)


1316074
Contract: Loureiro En-----


SAS No.: SOG No.:


Lab Sample 10: 0208030-710uL


Lab File 10: 03100816.D


Date Received: 02/28/08


Date Analyzed: 0~!:!..0!.9.~ _


Dilution Factor: 500.0-----
Soil Aliquot Volume:


WATER


5.0 (g/ml) ML
---


LOW


(mm)


____ (uL)


Lab Name: DAT Lab<:>ratory .


Lab Code: Case No.: Centredal


Matrix: (soil/water)


Sample wtlvol:


Level: (Iow/med)


% Moisture: not dec.


Soil Extract Volume:


GC Column: RTX-502 10: 0.53


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L--- Q
_...~ ......


.~


2000 U
,


2000 U
2000 U
2000 I U


FORM IVOA
Page 18R of 424


.,,-- --1 '-Uithyl Acetate ..,. 2000
rbon disulfide -=i- 2000 U
thvl Tert-butxl ether 2000 U_._
thylene Chloride 45000 D.-- I ..


_f1s-1.2-dichloroethene -1 200<:1.. U
-Oichloroethane 2000 U
utanone I 2000 U
pane, 2,2-dichloro- .. I 2090 U -


-1 ,2-Dichloroethen~_.... ...._'.. I .?..oOO U
loroform 2000 U !-..... -~. _, •. M"''''" ...-
mochloromet~9ne --_ .... 2000 !J__


clohexane ...?..OOO U ..---_.._-
,1 J:'Trichloroethane 2000 U.. ,


rbon tetrachl,9ride 2000 ...,~
-Oichloropro~ ___


T~"~


2000 U I
I ..


nzene
1


2000 U... _..
-Q.i,~hloroethane 2000 U..
thYlcv~!9hexane 2000 U
ch.l.QIpethene 960 JD ..- '.~


-Dic~!oropropane 2000 U_...-
ethvl-2::p-entanone 2000 U..
romomethane ...- 2000 U ".---._.~~


Me
Tri


......
71-43-2 -
75-34-3
108-87-2
127-18-4 ...


75~71-8 rOichlorodifluoromethane ~
74-87-3 I Chloromethane 00__ .
75-01-4 Vin I chloride _~_...._
74-83-9 Bromomethane I
75-00-3 r-=C-'----'hl=....;o--"'roe'----'---'---=thc::.a=ne:.:..:..::...----~-··,·-~-~-=--=~'---=2-=-.;;;000.ffi,
75-69-4 Trichlorofluorometha,,!~_. 1 =-20=00 U


,..75-35-4 ....1,1-0ichloroethene 2000 U
; 67-64-1 Acetone I 2000 U---+------'--'--=


79-20-9 Me
....I5-15-0 Ca


1634-04-4 Me
I.. 75-09-2 Me


156-60-5 Tra
I.~:34-3 J.,1
7JI.·~3-3 2-B


H
5~4-20-7 Pro


. 540-59-0 cis
i"67-66-3 Ch
1_7':-4':--9"---'7:....-~5 ...1. Bro


l~jJ9-82-7 • Cy
71-55-6 1"-1,1


!_5-=-.c6=....;-2=3=....;-S"'--__.-" ~ Ca
I 563-=58=----=6 f-..t,1


1_ Be
I 1,2


78-87-5 1,2
108-10-1 4-M
74-95-3 __--jLQ!Q
75-27-4 ~~.Q9ichlorometh:..:..:a=..:.n.:..=e___ 2000~


! 591-78-6,. I 2-HexaD9,:...:.;ne=-- -+-__---=2:..::.0=OQ ' U
108-88-3! Toluene _ 2600.. D !
71-55-6 I 1,1..~-Trichloroethane 20mouI
127-18-4 Tetr~_chloroethylen__=__e .._ --. 20000 ffi--I


. 142-28-9 1,3-Dichlaro rae..'!I'].E! 2000 .. U
1 12448-1 Dibromochlocomethane 2000 U


102..793-4 .. '51 ,2-0ibromoethane L..-.". 2
2


°0°000 . ~""-'UU,- _
108-90-7 9hlorobenzene ~.. ~
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1A SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET


I I1316074
Lab Name: OAT L~p()~atory Contract: Loureiro En.- ------
Lab Code: Case No.: Centredal SAS No.: SOG No.:, .. --_.. " ....~-


Matrix: (soil/water) WATER Lab Sample 10: 0208030-7 10uL._-


Sample wt/vol: 5.0 (g/ml) ML Lab File 10: 03100816.0-_ ......~,.,- .~ .._-
Level: (Iow/med) LOW Date Received: 02/28/08


_... ,


% Moisture: not dec. Date Analyzed: 03/10/08


GC Column: RTX-502 10: 0.53 (mm) Dilution Factor: 500.0


Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)
---"--_.~~.- ,,-


CONCENTRATION UNITS:


CAS NO. COMPOUND (ug/L or uglKg) UGIL Q


_.,.~ ... ""W',_ "


i 100-41-4 EthYlbenzene 2000 U,--_..""' -, ..... -
i 630-20-6 1.1,1 .2-Tetrachloro~lhE[l~. 2000 U
I' -.-.- ...


106-42-3 mjp__Xylene 2000 U__'-_=c::." .... ---
95-47-6


'~
a-Xylene 2000 U
Styrene


-~, .."
I I100-42-5 2000 U I


''''''0 ...:.,... ""'''-u--I75-25-2 Bromoform 2000,..- _... .. "..- ...~
98-82-8 _.". Iso,l?ropylbenzene -' 2000 L!~_


i 108-86-1 Bromob~nzene 2000 U
-_.~,... -


i 79-;34-5 1,,,1.1,2.2-Tetrachlo~9.ethane 2000 U...
I 103-65-1 _ n-Propylbenzen.!? 2000. U
r6~184 [j2.,3-Trichloropropane ... 2000 - --'".. U....


~2-Chlorotoluene 2000 ..~95-49-8


==F=-5' 108-67:8 1,3,5-Trimethylbenzene U
-""...-"-'


106-43-4 .- I 4-Chlorc>.tpluene


~•.~
i


135-98-8 I sec-Butyj!'.enzene... !


95-63-6 __ !_.1,2,4-Trimethyt~~.nzene 2000_ .......
..~ ..-


98-06-6 j. tert-Butylbenzen~ 2000-----'==-•••_- ...
541-73-1 ... l 1,3-Dichlorobel}zene 2000--,,"- ."~


49·87-6 ~~:I~iOProPYltoluene•._,. 2000 --- U
-"-",.


105-51-8 2000 U.,.... n-Bu,Mbenzene ..,- ' _.. . ..


106-46-7 ±1,4-Dichlorob!?nzene 2000 U_... ., .... ,...
95-50-1 1,2-Dichlorobenzene 2000 U-----"-, ..."." ..


1."1)-Dibromo-3-chloropropane
.,-"


96·12-8 2000 U
~.;,.,. .. "


. ..120-82-1 i 1,2,4-Trict}!grobenzene 2000 U ....._.
87-68-3 I . Hexachlorobutadie,[le 2000.• U1---------'-.....


F-91-20-3 LNaphthalene 430 JBD
I


...
U87-61-6 2000..- .t.2,3-Trichloroben~~!1e
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


1316060


WATER--_.'-


~,_ (g/ml) M_L__


LOW


(uL)


Lab Name: OAT Laboratory, Contract: Loureiro En


Lab Code: Case No.: Centredal SAS No.: SDG No.:-,.--


Lab Sample ID: 0208030-18 10uL


Lab File 10: 03100817.D


Date Received: 02/28/08
---'


Date Analyzed: 03/10/08---
Dilution Factor: 500.0


---


Soil Aliquot Volume:


Matrix: (soil/water)


Sample wUvol:


Level: (Iow/med)


% Moisture: not dec.


GC Column: RTX-002 10: .O~ (mm)


Soil Extract Volume: (uL)


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L _ Q


1 75-71-8 --"--Oichlorodifluo-ro-m-e-t-ha-n-e ---"'l-., .2OO9Iu.~
~?4-87-3 __-+- ,9hlorometh!3::.:..:n=e___ 2OO0~
75-Q~-4 Vinyl chloride ---- '..-,---.'2000m-i'U',"l'


IJ4
-
8


3-975-00-3-
75-69-4
I~~ ~I
r67-64-1 ~u---1
Mg:20~


75-15-0
, 1634-04~_ l.. Methyl Tert-butyl ether I 2000! U'-l


I ~~~~~~~5 ' ~r~~~~~~~d~~~~~~:thene E·_·.. ~~~~ t ~ ~j
:--_7".,5-34~3--'" ' ,.1,1-0ichloroethane ' 2000 '~
LI§-93-3 2~Butanone ---...' 2000'-[' U
1 594-20-7 Propan~, 2,2-dichloro-. I 2000 U,
I" '§40-59-0', L. cis-1,2-Dichloroethene ' . i _. 1800 I JD 1
r67-66-3 i Chloroform ,..$'.. .. 2000' t!u..
I 74-97-5 . =f~;mochloi'9fnethane - . '~~:,-~2~0000000-"'- U~ :
, 110-~2-7 C clohexane


71-55-6 1,1 •..1,-Trichloroethane


56-23-5 i Carb_on tetrachlo!ide .,1 ',2~000000 f~"UU
563-5~-6 ,i 1,1-Richloropr~l;1=en,,--,e~_ l
71-43-2 I Benzene I 2000 U


~j'5-34-3 ---. 1,2-Dichloroethane ." ..-t--. 200q I u .~'
'108-87-2 I Methylcyclohexane 2000±l
127-18-4 .-----+-Trichloroethene ~',.'. 2400 .. ,_ D
78-8?-_5 . I 1,2..:Dichloro~r9pane _ 2000 U,


:,_108-10-1 I, 4-Methy!:-2-pentanon_e - 2000-1


' U 'j
, 74-95-3 I Dlbromomethane -- I .. 2000 i· U l
: 75-27-4 'I BromOdichloromethane r 2000 I.. " U
I 591-78-6 I 2-Hexanone I 20i10. U


i 108-~§-3 Tolue~e. ""F'42200~~000 :,~_'''.. Ug .-.:
: 71-55-6_ 1 1.2~Trichloroejh:-,-"a,,---,-ne-=---- _
,_..127-18-4 Tetra~hloroethylene


L...H2-28-9 .-' __ 1,3-Dichloropropane ! • 26~0I'.u '
~~-48-1 , Djbromoc~l!Jromethal}f:! i 2000 l U .-


,__ J06-93-4 :_ J ,2-Dibror:noethane "'~I[ 2000 U
,.. 108·90-? ,. I Chlorobenzene.. 2000 , U
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1A
VOLATILE ORGANICS ANALYSIS OATA SHEET


SAMPLE NO.


Lab Name: DAT ~13boratory,
--~------


Contract: Loureiro En
1316060


GC Column: R~-502 ID: 2:53 (mm)


Soil Extract Volume: (uL)


Lab Code:


Matrix: (soillwater)


Sample wt/vol:


Level: (low/mad)


% Moisture: not dec.


Case No.: Centredal


WATER


5.0 (g/ml) ML__


LOW


SAS No.: SDG No.:
~--


Lab Sample ID: 02080~0-18 10uL


Lab File ID: 03100817.0


Date Received: 02/28/08
--,----


Oate Analyzed: 03/10/08----
Dilution Factor: 500.0---
Soil Aliquot Volume: (uL)


_. 630-20-
106-4?-
95-47-6
100-42-
75-25-2___


CONCENTRATION UNITS:


CAS NO. COMPOUND (ugiL or ug/Kg) UG/L Q


I 100::4,--'.1_-4'-----__+-1...:::E=th:.Ly~lb._=en=z=e'_"ne=___ 2~~ U 'l


6,-- 1 1..,1,1,2-Tetrachloroethane , 2~ U 1


3,--_,~ mip-Xylene __ 2'000.1 'u-:=J
---' ' o-Xylen~,____ 220°0°00 l.. U~ \


5 !., Styrene ,.. ""-----1


I Bromoform 1 2000 u~
98-82-8 ---,,',1,; Isopropylbe-nz-e-n-e-- "___ -L-.?Qoo U


108-8~~J--- 1 Bromobenzene -. '-'-=~~22009000 'u
u
'~


79-34-5 ~"I,1,1,2,2-Teirachloroethane. :-_
. J03-65-1 " n.:!?ropylbenzer:Je 2000 '- +lU..
96-18-4 .. ' 1.2.3-Irichloropro~ane . =1==" 2000 U
95-49-8 I 2-Chlorotolu8.!"e 2000 U


j" 10~:67-8 _ ..~:Trimethylben.zene I'" 2
2
0
0
0
00
0-f--- 'UU --j


I, 106-43-4 _.±Qhlorotoluene
i 135-98-8 .. I" sec-~utylben=z-'-'en'--e-.---·-----t-I ---2000 i' U I
C95=63-6 .' I 1,2,4-Trimethylbenz.e,.ne ~- 200ej' i U 1


1


198=06-6 .i tert~Butylb.~nzElI)e .. , -, 2
20


°00°0 ' -~U..-
541-73-t. _1_1,3-DichI9Iobenzene... _


i 49-87-6 ..---.lR-lsoprop-yJ!oluene 2000 U
1"'_'''',1,,,05-51-8 I .n-ButYlbenz._e_ne~._~ 2000 -- U
i .106-46-7 I J.,4-0ichlorC?benzene ..+---"2000 .~+'U
1._95-50-1_ ! J ,2-0ichlor.obenzene.. --+---~ 2000 U


I 96-12-8 ... [J_.2-0ibromq.-3-chloroprop~ne ""-+_-.. - ~. 2~~OO~.O~ ,I U~.=l
i120-82-1 1,2,4-T[ichlorobenzene ~ ,


.87-68-3 Hexach,lorobutadiene
9.1-20-3 Naphthalene .., 2000 I U~:


87-61-6 1!2,3-Trichloro~enzene '= 2000 1 Li~
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SAMPLE NO.1A
VOLATILE ORGANICS ANALYSIS DATA SHEET I I


057
Lab Name: DAT-':.aboratory Contract: Loureiro En ~ ~


GC Column: RTX-59~ ID: 0.53 (mm)


Soil Extract Volume: ~ (uL)


-_ .... _--Lab Code:


Matrix: (soil/water)


Sample wtlvol:


Level: (Iow/med)


% Moisture: not dec.


Case No.: Centredal


WATER


5.0 (g/ml) ML---
LOW


SAS No.: SDG No,:-_.....
Lab Sample 10: 0208030-2 10uL


Lab File 10: 03100818.0


Date Received: 02/28/08


Date Analyzed: 03/10/08----
Dilution Factor: 500.0-----
Soil Aliquot Volume: (uL)


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L---- Q


05~----:7=-1~-8---..-.-'- Di··c-h-lo-r-Od-i-f1u-o-ro-m-.e=t=ha=n=e==·~_·"_-_·-_-_-_-_-=-1~_=__=_-•.~.~~2'__"_0~00::_--:-_ -~-"U==--'
Ll.4.-87-3 i GNoromethane __... 200.Q_--+_-"'U'---j


75-01-4 .... I Vinyl chlori~.1.~ .. .I_ .._. 4.:...::8=0_+--....::.J~D


r----7-:-4-.....8---'-3-----::9__ ~__---+--i---,:-B--,---'ro'-m--'-'o"'-m--'-'e::..::th:.c..:a"cn=e I__ ..•____'=2~00::o.:O~+---!,J--
f----'-7-=--5---=.OO-=-.-__=3__... : Chloroethane ..... .f---_.__2=..:0:.:0:.=0_t-----'U=-.,....
1---:::-75=__-~69=__-....:...4_-_.. i TrichJorofJuorome~,-h..•a"",-n=e ~--\-__.___=2~00::o.:O~+I---=U=--_
f---'---7=5--=3=5--'4 -t----....:.1"'----'1---'-D=j.::ch..:.:.:Jo~r=.;oe:.:t'__'__'he::.:.,n:..::e_._ .._... _. +-__ 2=..:0:.:0:..::0~t------'U=-""",


.~I--=-647---:-1 ----I-'~~~tone ._.._~_+-___.:::20=0:..::0-+---'U=--1
I 79-20-9 Methyl Acetate 2000 U
J5-15-0 ' " 1_-"C:"-"a"-'rb"-'o:<:..n:....:d::is~U:''--'--'f.:.:::id~e_=_-=-_=_==~-._-._-~_-_-_-==:-=--=--=--=-~~2~0~0-0=---'1 Uu
1634-04-4 ! Methyl Tert.:~~.:....:1e=th=e~r +-1__--=20~0~O:...._.+_-=-----i


_75_-09~._. 1 Methylene Chloride __... i 2000 U I
~.J56-60-5 Trans-1,2-dichloroethene ~I 2=00-=--0=---+-----'._UIJ:....._------!


~~34:.;3 J ,1-Dichloroethane .. __---I. 2=0--=.00=----I-----'=__--1
78-93-3 ...._. 2-Butanone 2000,-----+---,U"------I


,594-20-7 .__'. ,Propane, 2.2-qj~hloro- ..... :::=; 2000 ..JL.........
i 540-59-0 cis-1,2.-_Qichloroethene .... 21000 0
j 67-66-3 .... Chlgroform' 2000 -f---=U"------I
I 74-97-5'- I Bromochloromethane __ .... n I _....=c2=OO=O"---f-_U~
._11 0082-7 .. _ Cyclohexane _._ 2000 ~§
i.. 71-55-6 .. '" 1 1,1,-Trichlorqethane .. 2000 .."'UU
: 56-23-5 Carbon tetrachIQ-,--,-rid=e~ 1 ---=2:..::000=--=-_1-_
: 563-58-6 __ . 1,1-Dichloroprop=.;enc:..::e~ ..... __ .__--=2=O-=--00=--_ ..---'U"---_
'_ 71-43-2 Benzene 2000 U
! 75-34-3.. .. ..,. 1,2.:Dichloroethane~---_-...~-=--=-_=_-.:::+-··_·-_·-_-_~----'=2=0:0::O~-=":-_-_'Ug ._.~.~.'.
i 108~J-2 I f\.1ethylcyclohexane -....----t---... 2000 .
: 127-1J!.:4 ' TrIchloroethene . -+__J'O"'O==OO"--+---'
.. 78-87-5 .J..1.2-Dichloropropane t-__._----=2=0=00=---+-----'U.-
.w 108-10-1 I'..4-Methyl-2-pentanone .. ....,__ .. _._--=20=0=O----------j..... -----=-U---I


74-95-3 r Dibromomethane 2000 _...!:!-
17·5~27-4.. ~ BromOdichlorom~thane-·--_~~-==_-..+-.I_···.._-_=__=_~--'=2==0=0~O~-"+'I_--,---'U=----I
I 591-78-6 2-Hexanone 2000 U
I 108.88.3 .... -+--::T':-'.Qc.::!!,!~!3""ne.:..:.=.:.:::......_· -·--------I-.. ···-·----::::2=00-=..:0~-+i------'UU'------I.-
:71 :55-6 1,1 2-"'-'T=.!:i-ch-lo-r-oe~t-ha-n-e---·..·-·-..-._-_-_-~L-I--_-_-_-_-;2=..:O:0:..::O-=---_-:;_-~~~'--____j


i 127-18-4:..... Tetract:!.lgfo""e""toh:..:..;y'--'--'le::.:.,n=e +--_-=2=2=O-=-.0-=..:OO=--..~E=D---I
, 142-28-9 ....1,3-Dichloropropane 2000 U
r--124-48-1 i OibrOmO.f:!JJ.=:-or---=o:'-'-m=e.o:.th=a"-'-ne:::.......-~==::::::::=~~:~,~_-_..-_'"~-=2~:::"'O:-:O:O'---~+-+-_-_--=----"U::::_..--I
j 106-93-4 :~·__+-1c.L:,2=--=D=ibc...ro::;.!!Ic.=..oe"-'t"--'-ha=n.:.;:;e .._+-__-=2:..:::0-=-.OO ._._ ____'U'__--I
' ..J08-90-7 ..• Chlorobenzene ...."..... ~__---'._._~-'2=0=0:...=O__..lL-
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Contract: Loureiro EnLab Name:


Lab Code:


DAT Laboratory


Case No.: Centredal SAS No.: SDG No.:


057


(uL)


Lab Sample ID: 0208030-2 10uL


Lab File ID: 03100818.0


Date Received: 02/28/08


Date Analyzed: 03/10/08


Dilution Factor: 500.0---
Soil Aliquot Volume:


(g/ml) ML
---


(mm)


___ (uL)


WATER


5.0
--""--


LOW


Matrix: (soil/water)


Sample wtlvol:


Level: (Iow/med)


% Moisture: not dec.


GC Column: RTX-502 ID: 0.53


Soil Extract Volume:


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L. _
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: OAT Labo_r_at_o~ry _ Contract: Loureiro En
---


1316058


GC Column: RTX·502 10: 0.53 (mm)


Soil Extract Volume: (uL) (uL)


Lab Code:


Matrix: (soilfwater)


Sample wVvol:


Level: (Iow/med)


% Moisture: not dec.


Case No.: Centredal


WATER


~____ (glml) ML _" .. __


LOW


SAS No.: SDG No.:


Lab Sample 10: 0208030-5 10u.~_


Lab File ID: 03100820.0


Date Received: 02/28/08----
Date Analyzed: 03/10/0B


Dilution Factor: 500.0----
Soil Aliquot Volume:


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L Q


U~_.
2000 U


-'"....
2000 U - -
2000


.-
U


2000
'--


U


.. 2000 ,-~
.2.000 U__


2000 U..


..JLJ2000


. --


2000 U


... 2000
.- U


22000 D
2090 U


!tt~I-2-pentaf!one I 2000 i
"." I -- ---


momethane 2000 .. ,
U.. "" _.-


odichl9romethane 2000 U... _...-,-
xanone 2000 .1)-.. ---
I!~ _., 2000 U


". .. ,


-Tri~hloroethane ~OOO U-_ ..- ---
hloroethY,lene 15000 0..,. =t:-,~Ioropropan~_.


'" '.'n
2000 U.._


ochloromethane ,-- .... '.,... 2009_±
ibromoe!.hane I 2000 U,,- --T 2900 '_.~robenzene ....., --. i... ,


75=71~8 Dichlorodiflu-o-ro-m-_e-..th-a-n-e- --.-..'.-1'1--". 2000 r
--14-87-3 Chloromethane" ,.::...._
_.7.§-01-4 Vinvl c_~C".lo_,"-"ri=de,"--___ _ _
_1.4-83-9 Bromo.r.n=eo..=th"-,a",,,n=e___ _ -====
-?~~00-3 Chloroethane 1[_._._---==.::...._


75-69-4 , Trichlorofluororne=t::-:ha=n=e'---__
75-35-4 1,.1-Dichloroethel)e __-jl _
~!-64-1 Aceton~. I


79-20-9 ,MethYl Acetate.. _
75-15-0 Carbon_~=is=u=lfl..::.;de:::........ --=2000 I U ,_
1634-Q~_-:4 !. Methyl Tert~butyl ether 2000 J U
75-09-2 i M.~thYlene ChloriSle 2000 i, ---=U_...,


_1~6-60-5 : Tran~2-djchloro~thene ".2000 i u i
75-34-3 _L 1,1-Dichlor()e=t:.:.::ha=.:-n:.:::e ,.. :.". -=2=000'"---+I_'-'-=u=-- i
~:-3- ?-Butanone _"_ 2000 U -~


594-20-7 Propane,2,2.:dichloro- ," 2000 U j
i 540-59-Q cis-1,2-Dic,hJoroethene 1___ 1500 JD ..
",,_67-66-3 Chloroform L.,_ 2000 .~u .


74:97-5 Brol!!ochlorometh~ne , ~ 2000 __ . U
119-82-7 I Cyclohexane.. ~ 2000 U
71-55-6 !, 1,1,1,-Trichloroethane ' . 2000 U


,.56-23-5 ' .~arbon tetrac~loride '..-._ "_. 20mO~_
!:i63-58-S 1,.t-Dichloropr9pene 2000 U
71-43-2 i Benzene '- --+=- 2000 U


75-34.~_ _ -I 1,2-Dic~loroethane -,==4= I ~""._,:
i 108-~j-2-- I Methylcyclohexal}~ -----t--
~~:~~~: _ ,- '-j~~~~~~~~~~~n~-e-"----...:=r=


108-10-1 i 4-Me ; U-,
I 74-95-3 1 Dibro
I 75-27-4 .- TBrom


IS91-78-li i· 2-He
----1 08"8.~_-3 _J ToJue


71-55-6 I 1,1,2
I" 127-18-4 . Tetrac,..- .-
'~:_?1l-9 1,3-Dic
f 124-4~~..1 ____ Dibro'!)
! 106-93-4 H,2-D
1"1"0-8-90-7 -- Chlo
~_.... . .-
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


SAS No.: SDG No.:
---


Contract: Loureiro En-----
Lab Name:


Lab Code:


pAT Laboratory


Case No.: Centredal


1316058


GC Column: RTX-S02 10: 0.53


Soil Extract Volume: Soil Aliquot Volume:


Matrix: (soil/water)


Sample wUvol:


Level: (Iow/med)


% Moisture: not dec.


WATER


S.O


LOW


(g/ml) ML ..... _


(mm)


(uL)


Lab Sample 10:


Lab File 10:


Date Received:


Date Analyzed:


Dilution Factor:


0208030-5 10uL


03100820.0


02/28/08
----


03/10/08


500.0----
(uL)


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) . _U_G/_L__ Q


-'.- ..._=~ 2000 ·u-,3,S-Trimethylbenzene .. .1=j-Chlorotoluene ......


~~~~~~c-Bl,Jtylbenzene
,2,4-Trimethylbenzelle


~rt-Butylbenzene 2000---
~.- ;~6~!3-Dichlo~obenzene ..~-


)sopropyltolu~ne
." .. U I-


Butylbenzene.. I 2000 U I
.. I


;


100-41-4 Ethylb~nzene ....- ----I 200!l=j U-l
630-20-6 1,1,1,2-Te~rachloroethane T" 2000 U
106-42-3 m.tp-Xylene .... '__1' . 2000 i U ,
9S-47-6 a-Xylene 2000 u-I
100-42-5 Styrene -+1---:2~OOO ul
7S-25-2 Bromoform I 2000 U!


I ~~~~~1 ===r~~=~~~ine d I -~~ i·· -~1
: 79-34-5 '.. -1', t,f,2-TetrachlorQ~thane ",3. ~~~-~
L1Q.~-65-1 ~ n-Pro Y!~E!nzene_.. --+ 2000... ! U I


96-18-4 . 1,2,3-Trichlor~~ropane f-----... 2000. J U I
95-49-8 2-Chlorotoluene I 2000 i u I


I--~'~:~:~~- ~lt
[l~!?-98-8 ... se
I 95-~~-6. 1
i 98-06-6 te
I 541-73-1 1
, 49-87-6 p~


.. 105-51-8 n-
106-46:.7 1,4-Dichlo~.9benzene __---=2=..=OQO U
9S-50-1 1,2-Dichlorobeqz=eo.:..;n"",e___ _--=2::..:::0..=.0.=..0_ ;i'----..:U,,----..,


_J~6-12-8 1,2-Qibromo-3-chIQ!QQropane i 2000 I U I


d~11;f ~=1:F:~Z..:..:.ne",-:_e -:4.·.~.._.. ··· 22~:00:0°:0° ~..=.-.-. UU~~
87:.61-6 1,2,.3-Trichlorobenzene
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY


Lab Name: OAT Laboratory Contract: Loureiro Engineeri


Lab Code: Case No.: Centredal SAS No.: SDG No.:


Matrix Spike - SAMPLE NO. 057
----,


·'---I5PIKE SAMPLE I MS I MS I ac
ADDED CONCENTRATION CONCENTRATION I % I LIMITS


COMPOUND (ug/L) (ug/L) (ug/L) REC # REC.


Dichlorodifluoromethane 120000". 0.0 J 180000 ". 150 * 70 - 80


i Ch!oromethane ,_ 120000 0,0 I 250000 208 * 70 - 130


L:t.inyl chloride i . 120000 ._~80 I "" 180000 150 * 70 - 130
i Bromomethane I 120000 "1 o:oT 140000 117 70 - 130


! Chloroethane" I 12~- 0.0 I 170000 142* 70 - 1"30
i Trich'lorofluoromethane ,. 120000 I'" O.Or-'· 140000 .. 1171 70 - 130


!1;1-DiChloro~thene i"- 120000 T "0.0 I ,. 140000 117 70 - 130 I
I... Methylen~ Ch/o'ride _ I 120000 l' 0.0 I 140000 -r 117 70 - 1m


~S-1,2-dichloroethene. I 1~~ 0.0. I 140000 t- 117 70 - 130


i 1,1-Dichloroethane -r----:t20000 I 0.0I 150000 125 70 - 130 I


"'Propane,2,2-dichloro- i 1200001 0.0 1-' 170000 ." 142 * 70 - 130


I CiS_-,~,2~Dichloroethene i _120000 I 2~000' I, 170000' ~ 117 70 - 130


; Chloroform I 12.0000 0.0 I 150000 ~25 70 - 130


I Bromochloromethane ~OOOO 0.0 I 160000 - I 133 * 70· 130


[-D.1,-Trichloroethane -l- 120000' O,~~ 150000--l---.'.25 70 - 130
~rbon tetrachloride _J 120000 0.0 I 150000 I 125 70 .. 130
! ~,1"~Dichloropropene i 120000 I 0.0 _. 160000~'; 70 - 130


~~nzene __ ' 120000 I o~~150000 .J. 12~ i 70 - 130


i 1,2-Dichloroetha~e _ i .. 120000.,~L. 1500~'T_-=125 70 - 130
Trichloroethene I 120000 10000 I 1600~125 70 - 130


I


1,2-Dichloropropane .. I 120000 - O.o"--r-- 150000' j 125 70 - 130


~omomethane .. L 120000_+--~_' 0.0 J 140000 ~,7 70 ~.~


~~~~:ichIOrOmethane I ~~~~~~ I .- ~}-+- ~:~~~~ ~~~ ~~ ~ ~~~
1_,.,.2-irichloroelhane '~OOOO .. 0,0 1- _ 130000 108 -_ 70 - 130]


~
r Tetrachloroethylene =tj120.?00 .. 220000 640000~50 *1 70 - 130


1,3-Dichloropropane 120000 0.0 130000 108' 70 - 130
..


.


" Dibromochloromethane , _120~ .. 0.0 130?~_ 108 .. 70· 130


".1.2-Dibromoethane. .. J 120000 I 0.0 120~~ 100 .. 70 - 130


# Column to be used to flag recovery and RPD values with an asterisk


* Values outside of QC limits


RPD: 2 out of 32 outside limits


Spike Recovery: 10 out of 64 outside limits


COMMENTS:
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY


057
-----


Q.AT Laboratory Contract: _~oureiro Engineeri


Case No.: Centredal SAS No.: SDG No.: ---


Lab Name:


Lab Code:


Matrix Spike - SAMPLE NO.


- oro 0 uene


1,3,5-Trimethylben


4-Chlorotoluene_.
sec-Butylbenzene


1,2,4-Trimethylben


tert-Butylbenzene..
1,3-Dichlorobenzen.,.
p-Isopropyltoluene


_.,


n-Butylbenzene


1,4-Dichlorobenzen
.-
1,2-Dichlorobenzen


1,2-Dibromo-3-chlo


1,2,4-Trichlorobenz
1--- ,.


Hexachlorobutadie


i Chlorobenzene 120000l 0.0 150000 125 70 - 130.1


i Ethylbenzene ", 120000l 0.0 140000 117 70 - 130


!U1,2-Tetrachloroethane i ·'120000 I 0.0 L _. 140000 )- 117 70 - 130


inlJp:>.<y'ene' I" 240000! 0.0 I 290000 ,~ 121 70 - 130


o-Xylene 1 120000 =iF"0.0 - 150000 125 70 - 130
Styrene ~120000 ,.- 0.0 _. 140000 117 70 - 130


Bromoform 1--'-120000 0.0 120000 100 70 - 130


Isopropylbenzime ·'-~OOO 0.0 'l 150000 125 70 - 130


;, Bromobenzene I 120000 -~ 150000 125 70~


: 1,1,2,2-Tetrachloroethane 120000 _I 0.0 130000 108 70· 130
:--n~PropYlbenzene 120000 I . 0.0 150000 125 70 - 130


1.1,2,3-Trichloropropane 120000 0.0 120000 100 70 - 130


2 Chi t I i ,120000! 0.0 140000 117 70· 130


zene _I~OOO I 0.0 140000 ,~130
_,~o._~o .0.01= 150000 125 70 - 130


~
120000 0.0 140000 117 70 - 130zene . - 12000~ .0.0· ~ .. 150000 125 I .70. 130


__._ 1~06Oo1 . 0.0 _ 150000. 125 1 70· 130
e -----t--i;~ 0.0 150000 125 , 70 - 130
__.._~~-- o.:<Jt..- .140000 117 TiD - 130


1 120000 I 0:10 130000 108 -+--ro - 130
e---r 120000 i 0.0 -. 140000 117 70· 130


e I 120000 i 0.0 140000' 117 70 - 130
ropropane "- 120000 I 0.0 93000 78 70 - 130


ene 120000 i'O.O 130000 108 70 - 130


ne 120000 i ~ 140000 117 70 - 130
I Naphthale~~ I 120000; ., 0.0 I 94000 78 70 - 130


i 1,2,3-Trichlorobenzen.e 1__ 120000 0.0... --I 1~~. 108 70 - 130


'. Acetone.. _ t~.~oooo 0.0 -J ~~~_. 72 70 - 130
i Methyl Acetate 120000 0.0 i 91000--L-76 70 - 130


~:::~stKJe_ .. F~~~: '~:H .. _1:;'~~: ;~: ~:
~ohexane . - ..._120000 ...~, 1400~_~~.! 70 -. 130 I


# Column to be used to flag recovery and RPD values with an asterisk


* Values outside of QC limits


RPD: 2 out of 34 outside limits


Spike Recovery: 2 out of 67 outside limits


COMMENTS: -_...--- -------_.
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY


Lab Name: DAT ~aboratory Contract: Loureiro Engineer~.


Lab Code: Case No.: Centredal SAS No.: SDG No.:


Matrix Spike - SAMPLE NO. 057
----~


-
I


,,-
1200~_ 70· -130 I120000 0.0-, -"'" ,._'


120000 I 0.0 90000 75 70 - 130
!


'I
I


-'
! 120000 0.0 99000 83 70 - 130
i


. , ..
J 120000 I 0.0


I
110000


I
92 70 - 130


I . "-,,'" .. ..


I Methyicyclohexane


[.Methyl.21lentanone
2-Hexanone
... ,,-----
Methyl Tert-butyl ether


-,,- ....._----
~I -"I SPIKE I MSD .... MSD ". I"


ADDED CONCENTRATION % % QC LIMITS


I COMPOUND (ug/L) (ug/L) I REC # RPD # RPD REC.


I Dichlorodifluoromethane 120000 L 160000 _., 133 * 12 30 70.. 80


1 C~loromethane _ "-ll 120000 I 220000 183 * 13 20 70 - 130
IV"inyl chloride 120000 T 170000 142 *~' 20 70 - 130


I Bro~~methane . 'l 120000 l 130000 108 --------a-r---- 20 70 - 130


i Chloroethane __._.~ 120000 -I 150000 125' 13 --- 20 70 .. 130
iT;:ichlorotluoromethane I 120000l 130000 108 8 20 70.. 130


11',1-Dichlor~~thene. J=.120~, 130000 108 I 8 20 70 - 130
i Methx'ene Chloride ...-L120000J 120000. -_.~ '16 20 70 - 130


I Trans'1'2-~.iChloroeth~~~eI ~20000 I .... 140000 ._ 117 I ~20 70 - 130
1,1-Dichloroethane 120000 I 140000 117 I 7 20 70 - 130


p'ropane, 2,2-d'ichloro.- 120~~50000! "125: 13 20 70 - 130


ICiS~1.~-DiChloro·et~ene ._ 120~ .._1~500~? "-1~'5~6' 70 - 130
Chloroform 120000 I 130000 108 I 15 I 20 70 - 130


-BrOmochloromethane 1200001 130000 108 21'-~20 70 - 130
, 1,1,1,-Trichloroethane ..... 120000 i .... 140000 117" 7 ... 20 70 - 130


j~~on tetrachloride -I 12,OOoo'-i 14000o'~7'1 i 20" 70 .. 130


1,1-Dichloropropene 120000 I 140000-I"~7l 13 20 70.. 130
I Benzene ._- 120000l 1300~~~~ 20 70· 130


_1,2-Dichloroethane"- ... 120000 .: 1200??~,O~*~ 20 .. 70· 130


.. Trichloroethene r 120000 l 160000 I 125 i 0 I 20 70 - 130
. 1,2-Dichloropropane.~· _ ", 120000 1_··.. 1300o.?·· I 108'1 15' 20 '.. 70 - 130


Dibromomethane 1200~ 120~~00I tl=6
1


20 70 - 130
Bromodichlor0rt,lethane 120000 I 120~1._ 100 _. 16.. 20 70 - 130


Toluene 120000 I 12000~~00 I 16 I 20 I 70 - 130


~,:1,2.Trichloroethane 1120000 [. 110~?~_92 I ~' 70 - 130


# Column to be used to flag recovery and RPD values with an asterisk


* Values outside of QC limits


RPD: 3 out of 4 outside limits


Spike Recovery: 4 out of 7 outside limits


COMMENTS:
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY


Lab Name: DAT Labo~,a_t_o......ry Contract: Loureiro. Engineeri


Lab Code: Case No.: Centredal SAS No.: SDG No.:
---


Matrix Spike - SAMPLE NO. 057
----


Tetrachloroethylene 'I 120000 I 900000 567" --47" I 20 70 - 1"30
c-1;3-Dichloropropane -'--j120000 I --- 110000 92 -~--'-2-0----ji-7-0 ~ 130


Dibro~och-joromethane -1·'-12000~t~ 110000 9


H
2" --~t+- 20 70 - 130


1,2-Dibromoethane =C@OOO _ 100000 83 19 20 70 - 130


c-9~lorobenzene .~OOO I ... _!~OOOO 117 ! 20 70.. 130


Ethylbenzene _.1.--.!20000r-130000 108 8 20 70 - 130


~..' 1,1,2-;-etrac~!Oroethane~20000-r-- 130000 108 8 20 70 - 130


m/p-Xyl~!le . ~ 3 7 20 70 - 130


o-Xylene -1 7 I 7 20 70 - 130


Styrene.~ 08 ! 8 20 70 - 130 I


.. ~Bromofonn . . __-----L..~20000 L.. 100000. 83:. 19 20 70· - 130 I


i Isopropylbenzene. I .120000H· . 150.?~ 1_.,~25 ,i -1--,O~5.. 220~' 70 - 130
LBromobenzene l 120000 1300~ 108 .~ ..~ 70 - 130
1'1,1,2,2-Tetra'~hloroethane I 120000['" 100000 -/ 83 I 26"1 20 .. 7()~


I n-propyibenzene - 120000 'r-- 15000() 125 0 -I 20 70~


h'-2,3-Trichloropropan~ '120000 1--' 100000 .i 83 I 19 I 20 70.. 130


~~.Iorotoluene . 12~OOO ~40000 ! 11 i --I O! 20 70 - 130


I 1,3,5-Trimethylbenzene 120000 140000 I" 117 ,- 0 20 70 - 130


! 4-Chlorotoluen"8- _I_~OOO I '" 140000 I 117! 7 20 70 - 130


i sec-Butylbenzene ~OOOI 140000 I 117 6 20 70 - 130 I


1,2,4:Trimethylbenzene .- I 1~~-1'40000 I 117 L~_~.. 20 70" 130 I


i tert-Butylbenzene I 12~~_1_140000 I 117 I 7T 20 70 - 130
~_"_DiChlo~obenzene - . .. 12~~_._140006 ,._~ :; , 20 70 - 130


I p-Isopropyltoluene ~O?OO I ,~,~OOOO I,~.. 0 20 70 - 130
n-Butylbenzene ----r--w000 140000 ~117 8 20 70.. 130
1,4-Dichlorobenzene--~.20000 -. 140000 1fi 0 20 70 - 130


1,2-Dichlorobenzene 120000 130000 108 8 20 70 - 130


__~,2-Dibromo-3~chloroprop'~me ~~OOOO 79000-1-sB" 1~·1~ __ . 70 - 130


: 1,2,4-Trichlorobenzene 120000 130000 j108~~ 70 - 130
j·"HexaChlorobutadiene 120000 160000---r-1-33 .. : 13 I 20 70 - 130


I Naphthalene 120000 96000 I 80 i 3 "l 20 70 - 130


1,.2','3-Tr!.chlorob~nzene 120~?0 ,. 120,~00 .... ±_ 100 I ~_,,_20 70 - 130


Acetone ., .. 120000 64000_ _~~~20 70 - 130


# Column to be used to flag recovery and RPD values with an asterisk


• Values outside of QC limits


RPD: 4 out of 0 outside limits


Spike Recovery: 5 out of 0 outside limits


COMMENTS:
---------'-- ._-------,,---
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY


i 120000' I 58 *1
" .....-


e
I


69000 I 27 * 20 70 - 130
...-- , .. ---


Ide 120000 130000 108 --I- 0 20 ! 70 - 130._- I -
120000 57000 48 * 48 * 20 70 - 130


.~ ...---
I


~ .." ..
I I 24 * i·'" 20120000 110000 92 70 - 130


.... ,. ~- _... - !
01-'20xane I 120000


I
120000 100 70 - 130


- . - I ".- , ,


ntanone I" 120000
-1"""·'- ,- _._, 76000 63 * 17 20 70 - 130


._,..,T"'120000
I


77000 64 * 26 * 20 70 - 130
.. . .....~. ," -


tyl ether 120000 98000 82 11 20
I


70 • 130
,. ._-- ...... ..,-'"'~ ."


Lab Name: DAT Laboratory __.'. Contract: Loureiro Engineeri


Lab Code: Case No.: Centredal SAS No.: SDG No.:
----


Matrix Spike - SAMPLE NO. 057
------


~_~~,~!'IAcetal
Carbon disulfi


2-Butanone


Cyclohexane


Methylcyclohe


I 4-Methy.I_-~=p~


I 2-Hexanone


I Methyl Tert-bu


# Column to be used to flag recovery and RPD values with an asterisk


* Values outside of QC limits


RPD: 4 out of 0 outside limits


Spike Recovery: 4 out of 0 outside limits


COMMENTS:
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: DAT LaboratC?ry
.<....-_----


Lab Code: Case No.: Centredal


GC Column: RTX-502 ID: 0.53 (mm)


Soil Extract Volume: (uL) (uL)


Matrix: (soil/water)


Sample wtlvol:


Level: (Iow/med)


% Moisture: not dec.


WATER


5.~...__ (g/ml) M~,__


LOW
---


057MS
Contract: Loureiro En


SAS No.: SDG No.:
---"'.' -_..._-


Lab Sample 10: .2208030-2 ms 1.Ou


Lab File ID: 03100821.D


Date Received: 02/28/08


Date Analyzed: 03/10/08-----
Dilution Factor: 5000.0----
Soil Aliquot Volume:


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L _.__ Q


o... _.".....


2.?0000 ... D
18000Q. D


I"~


I 140000 -- - D
1?9000 D
140000 D


i 140090 0J. ..
86000 0


. ..-
130000 D.. ".,


110000 D ---...
... -140000 D


.-- I 140000 .,~


I.. 150000 D.'-
I 94000 0 __
,-
I 170000 D..... -. I .-


170000 , D..
150000 i D_.


- 160.000 R_
1400QO D.___
150000 D..,,~
150000 D ..'.
160000. 0


:~~- 150000 D
n· ._.,.


1500.00 0 i- -".


120000 0...
I


FORMIVOA
Page 180R of 424


1 75:?1-8 Oichlo-rodi~~9romethane ---1= 180000
I 74-87-3 .., -9;.-'.-h=lo:..:...ro=m-'-'.e=t"-'-ha=n..:..::e:.... ,-~
-,!~-01-4 Vinvl chlQ!"~ ... ' I 1


I 74-83-9 Bromomethane
I 75-00-3Chloroethane _. ..~
f75~69-4 , I,. Trichlorofluoromethane------····l


. 75-35-4.,~. ,1.1-DiChloro.ethene
67-64:.1 Acetone ,. --+__--= ~


79-20-9 ., Methyl A~etate 91~ I


75-15-0 Carbon disulfide i~
1634-04:4 [Methyl Tert-~~':::'tY~I-e-:-:-th-e-r--


_.1.5-09-2 I Methylene Chlorid~
156-60-5 j Trans.1,2-dichloroe---'-th-en-e-
75-i4~3 I 1,1-Dichloroethane .


I. 78-93-3 " r'
u
2-Butanone' . _


1...§.~4-20-7 Pro~ane, 2,2-dichloro-
i 540-59-0 cis-1 ,2·Dichloroethene __
: 67-66-3' Chloroform .'
I .'.'i 74-97-5 . __--+ Bromochlorqmethane
loJ 10-82-7 ..-----r-.cyclohexane. _
~. .?.1-55-6 ht.1 ,1,-Trichlo.[oethane
I 56-23-5 Carbon tetrachloride
tj'63-58-6.·.-----L.1J:Dichloroprop-e-n=e---
~, 71-43-2 ! Benzene
~ ... 75-34-3 i1~2-0ichloroethane
;'108:87-2 h i rviethY:lcyclohex""an-'-"..e'----
: 127-184 I' Trichloroethene ,_. 160000 I 0_1


,.. 78-87-5 h. 1,2-0ich!propropane .____ 150000 I D~


i ~~~;~1 .. ~~~=;gh;:none ·....+-'1_" ..·11~4~0~0~O~0 1'-' ~D·~
Lz~:27-4" ~romodichloromethane'
l§.§!!-78-6. g,-Hexanone _ 99000 BD
I 108-88-3 [ Toluene -: '140000 " D!
[If5S-6.. ... 1,1,2~T~.ichloroethane -I 13QOOO


H
'i . D . I


L127-18-4 Tetrachloroethylene 640000 ED
! 14~:28-9 1..3-Dichloropr9.Qane I 130000 D
• 124-48-1 Dibromochloromethane -~1'2300000000 .' DD '.-
~~93-4 . _ 1!2:DibroITJ9~e=th.:..:-a::..:'n:.=e_. ~ ....j--:j
L!Q~-90-7 Chlorobenzene ·"==t==t50000 l D -J
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


GC Column: RTX~502 ID: ~.53 (mm)


Soil Extract Volume: (uL)


Lab Name: gAT Labo~atory


Lab Code: Case No.: Centredal


(uL)


057MS
Contract: Loureiro En


SAS No.: SDG No.: _ ...--
Lab Sample ID: 0208030-2 ms 1.0u


Lab File ID: 03100821.D


Date Received: 02/28/08--


Date Analyzed: 03/10/08


Dilution Factor: 5000.0


Soil Aliquot Volume:


(g/ml) ML
---


WATER


5.0


LOW


Matrix: (soil/water)


Sample wtlvol:


Level: (Iow/med)


% Moisture: not dec.


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) _U_G_/L _ Q


D'=1
1400qO J D
290000 -- D
150000 D
140000 D
120000 D
150000 ! D


... ".
106-46-7 ; 1,4-Di~Hlorobenzene 140000 D ,- '~-'


~5-50-1 1,2-Dic~lorobenzene 140000


'1
D- ,,- ..-


96-12-8 1,2-DiRromo-3-chloropropa.IJe 93000 0 ..-
I120-82-1 1,2,4-Trichlorobe,flzene 1~OOOO D.. -'
i '-----ell87-68-3 , Hexachlorobutadiene 140000...


i Naohthalene ..
- ,P*=]91-20-3 -,


94000
J 1,2,3-Trichlorobenzene


....
87-61-6 130000 I D I, ". "


11'00-41-4 '~th,;.=Ib'-=-e:..:.:nz=e:.:..:n.=..e --_ ..-=t=-..J40000 .. I
~.~30-20-6 .... ,1 ,1,1,2-Tetrachloro~thane"-


I~~~-3 ±f!~;~~:n. . --r---
10..0-42-5 ,._ Styrene._ _.___ -1-
75-25-2 i Bromoform ""~


.. 98-82-8" .. ' . j Isopro~)~!benzene .,...
! 108-86-1 ~~romobenzene -01
I ;~~~1 -__H-'-'~,~:.;..,~;.;.:,~=~:..;;:.~:~--"=~~:.:..·~=hn-I~-ro-e·-th-a-n.-e--' .~=+=- n-----I~,


I 96-18:,4 ! 1,2,3-Trichloropropane ~
95-49-8 : 2-Chlorotoluene ,"


i 108-67~? ' 1,3,?:Trimethyi.benzene -- , 140000 -+----=D:::... '
, 106-43-4 4-Chlorotoluene .==+==J 50000 . D i


=-P5-98-S" . sec-Butyjbenzene__ -I, 140000 ", gOD I
19),-63-6.. J ,2,4-Trim_ethylbenz~ne _~_ 150000


I


' 98-Q6-6 - I tert-Butylbenzene " I.. 150000
541-73-1 I 1,3-Dichlorobenzene .. , I 150000


:_~. 49-87-6-'--~~'proPYltoluEme --t- 140000 DD"'~'
I. 105-51-8 _-+my.lbenzene 130000 ,-


I,
~


r'-'


1-
l_"
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(uL)Soil Aliquot Volume:


(g/ml) M.....:.L__


Case No.: Centredal


WATER


5.0


LOW


1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


Lab Code:


SAMPLE NO.


I
1316057MSD


Lab Name: DAT ~aboratory . Contract: _Lo_u_re_i~~_E_n_ .


SAS No.:. __._ SDG No.: _


Lab Sample ID: 0208030-2 msd 1.0


Lab File ID: 03100822.0


Date Received: 02/28/08


Date Analyzed: 03/11/08


Dilution Factor: 5000.0---


Matrix: (soil/water)


Sample wtlvol:


Level: (low/med)


% Moisture: not dec.


GC Column: RTX-502 ID:9.53 (mm)


Soil Extract Volume: (uL)


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) U_G_'_L__ Q


==-----


FORMIVOA
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---


~i5-71-8 i Dichlorodifluoromethane I -190000 H.1 D.~
i 74-87-3 __--+---1.Chloromet~ane . _-,--I__--:2=-4'-=0""'0"'-'00::-- D ..r 75-01-4 .--J Vinyl chloride i 180000 D .
.. ,74-83-9 ._ Brom0m.=eth"'-=a""'ne::....- =t--T-1 --1--'7~0~00-"-'R-J
~.0-3 Chloroethane.., .. ._t-_--=-17;..cO""O'-"o-=-O_1 __...,


_J5-69-4 .---. Trichlor9.f1uorometh~ne----"==t=... 130000 ,~
--.Z§~35-4 t 1-Dichloroethene .. 140000 D __


67-64-1. ...! Aceto:.:..:n.=.e______ "-+-1__.62000 D
~795-_21 °5_-90 . . Methvi. Acetate _. ...-_--...,__.....:7-::;3W1--t- D


Carbon disulfide 1 130000 I D
163.4-04-4.. ~ethyl Tert-butyl ether. .=+._--::.9..:..70=.:00 I ~D=-".._-----i
75-09-2 Methylene ~hloride . -+- ..,_.....:1-=2.=.00::;cO"-"0_t--.....:D=---I
156-60-5 Tr~ns-1.2-dichloroethene .__1--_" 130000 ,,_ D


F75-34-3 1,1-Di.chloroetha.ne 140000 D._


78-93-3 2-Butanol1e . 16602°00000 . DD ..'I


1_ 594-20:7 __ Propane. 2,2-dichloro- _.
_.~40-59-Q.__ ._ cis-1.,2-Dichlorgethene .. --+__1.:....;:6:..=:.0"'-'OO=..=Q DD- Ir67-66-3. Chloroform 130000 -+----=::.....1


I 74:97-5 ..!3romochlqrometh~ne 130000" D


g
.--,~_


!


....11Q:,82-7 .. Cyclohexane... I 130000
71-55-6 "~'1..1.1 ,-Trichloroeth~.nc-,-,e,-- __ ~ , 140000


, .. 56-23-5._ Carbgn tetrach!!Jride =E""-1145000000"00 DDn563-58-£ 1.1-Dichloropropene
71.4.3.2~I~Eme . ".__.. , +1.. 140000 D


,J5-34-3 1,2-Dic.hloroethane -+-- 120000q. 0,,,_
\ 198-87-2 __ Methylcyclohexane 13000Q ~


112.7-18-4 Trichloroethene 150000 D


.


1 78·87·5 --LJ·2-Dichloropropane=-----___ - 120000 I .12-.
. 108-10:_1___ I 4-Methyl-2~QentanoD.:::..e_~ .. 75000 I £?_


74-95-3 . Dibromomethane 1.10000 D
75-27-4 . Brom9dichloro[!1ethane 120000 D
591-78-6 1 2-Hexa.none ... .. o~- 80000 SO
108.:§~ __~Toluene . ~.. 130000 D


. 71-55-l? , 1,1,2-Trichloroeth<!n=e'--_.. ...,f---. 110000 D
127-18-4___ Te!rachloroethylene_____ ! 530000 0.L
142-28-9 '__ 0 I 1,3-Qichloropropane + J10000 ! D


!_J~t I Dibromochloromethane +-,11'0100°00000 t DD I
1106-~.3.4 ~DibromoethaDe ±


108-90-7 I Chlorobenzene .,. 1:40000 , ·"D I
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(uL)Soil Aliqupt Volume:


SAMPLE NO.


I
1316057MSD


Contract: Loureiro En .


SAS No.: SDG No.:----
Lab Sample 10: 0208030-2 msd 1.0


Lab File 10: 03100822.0


Date Received: 02/28108


Date Analyzed: 03/11108----
Dilution Factor: 5000.0---


(g/ml) ML .. _


1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


(mm)


__. (uL)


RTX-S02 10: 0.53


QAT Laboratory


Case No.: Centredal


Lab Name:


% Moisture: not dec.


Lab Code:
--"--


Matrix: (soillwater) WAT~


Sample wtlvol: S.O__


Level: (low1med) _LO_W_._


GCColumn:


Soil Extract Volume:


CAS NO. COMPOUND
CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L Q


- .


~ I


..
~-82-8 ___+Isoprop~~enzene .. 150000... -


108-86-1 Bromobenzene ."' .w
1300g0


9:34-S ·-==R~.1.2,2-Tet~achloroethane I . 110000..
103-6S-1 _ I _D-Propylbenzene . I 1509°0 ..~.. -


1-::-100-41-4 Ethylbenzene. w" I.- 1143000000.·.·ffiOo_i-00_]
t()30-20-6 ---f. 1,1,1,2-T_etrachloroe.th=ac..one"---_~


'1'06-42-3 . '_-+--....:.,:m/p-xylene .. ==t= 280000 0I. 95~'47-6 ] o-Xylef}e . ! . 140000 0
L1Q0-42-5 ------l Styrene ---·+-----:.13000~Q--1
~...~5 25 2 ~ Bromoform --------,---+- 100000 0 I


~
196:18-4 ..----l1.2,J..Trlchl!,mpmpan~_ 100000 0 I


95-49-8 ~I2.Chlorotoluene ~
l 108-67~.? .. 1.3._5-Trimeltiy!~enzene ~~
l1.9.6-43-4.. __ 4-Chlorotoluene L-._I


.135-98-8 ... sec-Butylbenzene L.J
95-63-6.~-Trimethylbenzene 1


98-06-6.. : tert':~utylbenzene ~"l.
~1:-73-1---l1.3-Dichlorobenzene
I.. 49-87-6 _ -Iso ro Itoluene
i 105-S1-8. , n-Bu!Y..Ibenzene. i=f
~
I 106-46-7 1 4-Dic!1lorobenzene ~


95-S0-1 1,2-Dichlorobenzene 0 1
, 96-12-8 ~-Dibr?mo.3-chloroprppane --l--..§2000 I D Ii


i 1?0-82-1 ~r2,4-TnChIOrObenZene .- .J--~oooo._~ D"tr",",·3 Hexachl,,",b~tadiene --+ 160000 t 0 ~
91-20-3,_____ Nap~thalene . ... 110000 BD _.,
87-61-6 . 1 1.2,3.~r:!chlorobenzene··-- 120000 I D "I
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: DAT ~aboratory . Contract: Loureiro En
BSPK1


GC Column: RTX-!?02 10: O~ (mm)


Soil Extract Volume: (uL) (uL)


Lab Code:


Matrix: (soil/water)


Sample wtlvol:


Level: (Iow/med)


% Moisture: not dec.


Case No.: Centredal


WATER
-~ ..._-
5.0 (g1ml) ML._--


LOW


SAS No.: SDG No.:--- -_ .. -
Lab Sample 10: 0208030-LS


'---


Lab File 10: 03100824.0


Date Received: 02/28/08


Date Analyzed: 03/11/08


Dilution Factor: 1.0 ---
Soil Aliquot Volume:


CAS NO. COMPOUND
CONCENTRATION UNITS:


(ug/L or uglKg) UG/L Q


:-75-71-8. i' Dichlorodifluoromethane ""--r-' 33 =
i 74-87-3 ~.... Chlorom~thane··~..=-=---- ---r------.45 . I
r-- -------1
I .. 75:.QJ -4 . ViQYI chloride


74-83-9 _ Bromomethane 28 ..RS•QO_-3 ~hlOroethane 33 . _
7.~-69-4 i Trichlorofluoromethane __2_6_ .


I 75-35-4'~" 1,1.Dichloroeth~ne .- 26 ._


167-64-1 =t~A~ce~t--,-on--,-e':......._--- --__.__1.... . 17 ..
79-20-9 Methyl Ac~tate ==t= 16~'


i---l-5-15-O Carbon disulfide .... .' 24
I 1634-04-4 I MethylTert-butyl ether 22
! 75~0..9.. -2 "·-.-.T~M_ethyleneChloride ... ~--~6.
I 156-6,0-5 ", ·----r-Trans-1 ,2-dichloroeth.ene ~ .:'., . 2~'669 --.J


I


75-34·~ ~ ,1-0ichloroeth=a'-'-ne=---_.. ~
78-93-3 _I~utanone


i594.20~7 ,_+~~:~mane, 2,2-dichloro- ,-r ~33~114. .' .~
1.....§~0-59-0 =J' cis-1 ,2:'Oichloro~'-"th~e--'-ne_'____ ..__167-66-3 Ghlorofor.""m-'-- _
.' 74-97-5. -n0..mochloromethane I


H110-82-? _,_~clohexane ---_~.~.";24FF:_ ..
]"1-55-6 ' .__ '.~I.....1.J..J.....~,Trichloroethane
56-23-5 I Carbon tetrachloride


~;~~f-~6 ~-B~~~::",ropropen~ -~:.
75-34-3 --1 1,2-Dichloroethane ==C. 27 ---r--'


, 108-87~._-. 1M.. ethYICyclo.. hexane _. [-25"-r _~


127-18_*_4___ Tri~hiOroethe.ne '~--I~:' ~~ .-f==.~
]8-87-5 . . 1 2-DifhloroprQpane ,..--'-" -*""i- ,
108-10-1 .. I 4-Methyl-~-pentan9ne ! 1~_


1 74-95-3 _I-Pibromomethane 1- ~_+ _
_75.27-_4__----tfromodic~lorometh~ne--r'~~__


. ~~~[~:[~ 'i ~~%e::;one " , ,I ,. ;~=
!71-55-6 '--, I 1,1,2-Trichloroethane ,.. '===J~"'~~
t1~7-18-4_'__. '"I TetrachloroethYlene . It. 270 i E~
I 142~28-9 _.~~,,1,3-0ichloroproQane '-==.... ,~l


1.24-48-1 ._ Dibromochlorometh.ane , ,1,.__ 2248 ..~ ,
1_.1 06-93-4 .--...12:-Dibromoethane -+-_=:j
! 108-90..:l- -.L.Chlorob~nzene ,=r= 28 I - .
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


Lab Name: D~T_L_a_b_or_a_t_o--'ry'----- _


WATER


5.0 (g/ml) M~__


(uL)


SAMPLE NO.


BSPK1


G No: .-
0208C 30-LS


0310( 824.0


02/28 08 ..
I


Date Analyzed: .03/11~08


Dilution Factor: 1.0


Soil Aliquot Volume:


SAS No.: SO


lab Sample 10:


Lab File 10:


Date Received:


Contract: Loureiro En


Case No.: Centredal


lOW


Lab Code:


Matrix: (soil/water)


Sample wtlvo/:


Level: (Iow/med)


% Moisture: not dec.


GC Column: RTX-502 10: 0.53 (mm)


Soil Extract Volume: (uL)


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L---
Q


~-4j-4 .' I Ethy'lbenzene " ~6· I
630-20-6 . I 1,1 ,1,2-Tetrachlqroethane ~1.28
106-42-3 • i m/p-Xylene ! 54


_ 95-47-6" I.o-Xylene" ---- I" 29 t------l-'
t ;~~2f;5 .~~.~~~~~~orm .~'. .,,-- "'. 2~2~~ t::=j=J"


98-8l-B ..' Iso.f::lropylbenzene ..
198-86-1 Bromobenzene
79~34-5'" I "1,1,2,2-Tetrao:..;c=hl-o-ro-e-th-a-ne'---~ 2248 '-1
103-65-1 n-ProQ:!-'yl=be=n.=z=e:..:.:ne:::-- -_I
96-18-4 I 1,2,3-Trichloropro~ane 'I' 4 , U !


! 95::49-8 -U.-Ch1orotoluene --j_. .' 4 JLJ
i 108-67-8 _.------l1,3,5-TrimetOylbenzene "'----1


106-43-4 .J 4-Ch::-=10'-'-ro=..:t=01:.=u=en""e'-- _
_135-98-8 .. 1 sec-Butylbenzene


I 98-06-6 , _ tert-ButYJ!>.~mzene _ ={= 28' ~
r---541-73-1 _ 1,3-Dichlorobenzene " . 28'
1_.,.19-87-6 ._~ropyltoluene .. ,.., .. 2


2
6
6
.... . .•


105-51-8 I p-Butylbel)zene_. _
-.1Q.6.-46-7 i 1,4-Dichlorobenzen~ ,28


I 95-50-1 ==F1,2-DiChlorObenzene . .. - 27 +-i3
r-


.96-12-a ...__.__,,,, 1,2-0ibromo-3-chloropro~ane. 2.~-+-


120.-82-1 ,,~'2,4-TriChlorObenze.!1e I' *7
I 87-6!}-3 . Hexachlo~9butadiene '" 28
~1-20-3, Naphth?lene., 26 B'
I 87-61~6 . 1,?.,3-Trichlor,9benzene u_ I 25 1. I
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


1316058


(uL)


Lab Name: pAT Lab()_ra_to_ry-'------. Contract: Loureiro En


Lab Code: Case No.: Centredal SAS No.: SDG No.:'--- -_..-
Lab Sample ID: 0208030-5 100uL


Lab File ID: 03100812.0


Date Received: 02/28/08
---


Date Analyzed: 03/10/08


Dilution Factor: 50.0 ---
Soil Aliquot Volume:


Matrix: (soil/water) WATER


Sample wtlvol: 5.0 (g/ml) ML---
Level: (Iow/med) _LO_W_._


% Moisture: not dec.


GC Column: RTX·502 ID: 0.53 (mm)


Soil Extract Volume: (uL)


CA$NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) _U_G_/L _ Q


.., ,-_ .


200 U.- ---
200 U... ...,,-_.-


-' 200 ".~
0 ..


200
i 200


~j-1 200


-t-." 200
2_00 U


I
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: pAT Lal?oratory Contract: Loureiro En
1316058


Lab Code: Case No.: Centredal


GC Column: RTX-~02 ID: 0.53 (mm)


Soil Extract Volume: (uL)


Matrix: (soil/water)


Sample wtlvol:


Level: (Iow/med)


% Moisture: not dec.


WATER


S.O.__ (g/ml)~..._


LOW---


SAS No.: SOG No.:_.-
Lab Sample 10: 0208030-S 100uL


Lab File 10: 03100812.0
--".


Date Received: 02/28/08-_.---


Date Analyzed: 03/10t08


Dilution Factor: 50.0---
Soil A1jquot Volume: (uL)


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L Q


1'


10
9:4


1
-
4


" I Et~ylbenzene -_... .'".·.f'·'~ 2~2~8'1- ,J~DD'"
1


---::..63.::..;°=---=2°=--"..::.6_-__.1 1,1,1 ,2-"[etrachloroethane .. .
f---'-1.=..06=--....c42=--..=3 -+-:..:..:mfp-Xylen=.e_
j_,95-47-6"__-1 o-Xylene 56 JD


~~~~25 ----J:rm - 20gr- ~-
98-82-8 ·_--l1~opropylben~ene 0Cl=J.U


r-:-::-::"
i 108-86-1 Brom<;>benzene 0 U
I 79-34-5 1'1'2t?_TetraChlorqethane~O· ~
1103-65-1 .. n-Propylq,enzene .. _ 00 .. UU··.· '.".


96-18-4. 1,2,3-Trichloropropane
I 95-49:Jl 2-Chl<;>lUtoluene U ~l


108-t:!.7.·8 1,3,?-Trimethylb.,enzene U',
106-43-4 4-Chlorotoluene [ ~~


1 ~;~~;~~8 ~~~~~~:t~~j~:nzene .. I 2~0~'0~---,t---DuU~
I


.. 98=(f6-6 . tert-Buj:ylbenzene .- +1.------' eLi
541-73-1 .1,3-Dichlqrobenzene I 2~1 L! I


p49-87-6 I p-Isopropyltoluene 200 ! U
_JOS-51-8 ., I D·Butylben~ene.. 220000 .:~ Uu .


106-46-7 .=4.1 ,4-Dichlorobenzene " ~~~. ".'~_ ~ ._" _i'9S-S0-1.. _ J,2-Dichlq[pbenzene _.. _
l.Jl6-12-8. .1 ,2-Dibromp-3-chloropro~=anc.:..::e,-_ --+__
1..J20-82-1 __ 1!2,4:Trichlorob~nzene.. 1. __----=200 , U :
i 87-68-3 ~I. Hexachlo!obutadiene... ---'I 200! U--I
i-""91-20-3 .Naphthalene -....--- .---i,c----.-----'=23 I JL]


[IF-61-6 I 1,£.3-Trichlorobenzene .===._-----'2=-=0=..=0 I l-L..J
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Contract: Loureiro En---
1316061


Lab Code: Case No.: Centredal-_._-


GC Column: RTX-502 10: 0.53 (mm)


Soil Extract Volume: (uL) (uL)


Matrix: (soil/water)


Sample wt/vol:


Level: (Iow/med)


% Moisture: not dec.


WATER


5.0--
lOW


(g/ml) ~_l__


SAS No.: SDG No.:---
lab Sample ID: .9208030~6 10ul ,


lab File 10: 03100813.0


Date Received: 02/28/08---
Date Analyzed: 03/10/08,----


Dilution Factor: 500.0---
Soil Aliquot Volume;


CAS NO. COMPOLIND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L _ a
,- .. '


I


.. ' .'
romethane 2000 U
e ., I 2000 U


I 2000 U,. ., '=1=-e 2000 U
I 2000 U."


1-75-71-8 ." OichlorodifluQ U I


i_ 74-87-3,. ~oromethan H
75-01-4 =±Vinvi chloride 7---1
74-~~-9. Bromom~than"1
75-00-3 ---+-B:hloroethane
75-69-4,__, ; Tri~hlorofluor_o:=:.:.m.:..:.:e=th:...:.:a::.:..n:.::ce ,.==t= 22


0
0,0000 'I 'uUU ,nI


75-35-4 I 1,1-Dichloroethe::..:..n=e____ 1TI
! 67-64-1' ~I~cetone . 2000 - U '1
r 79-20-9.__,-----LM~thvlAc~tate _.. _ ~._ 2000 Uj


75-15-0 _I Carbon disulfide 2000 U
1634-04-4 __1"MethY).Tert-butv.tether _ " 2009" U I


75-09-2 " Methylene Cbloride 520K=JDl
156-60-5 i Tran~1,2-dichloroethene .. I" 2000 -- ~
7S:?4-3 ',~ 1,1-Dichjoroethane *---20-00 lL-J


. 78-93-3 I 2-Bulanone - . 2000 U I
15~-20-7 _=='," Propane,2,2-dic;:hloro- 2000 U
rs40-59-0 I cis-1,2-0ichloroethene " ---1-900 .10
'''67-66-3,,''--' i Chloroform ' .~' 2000 I'~


74-97-9 B~9mOchlo[omethan~. ~,~, ::-'2~'oOllioO~0j. U~".-·
110-82-7 C c10hexane _


171-5,~-6 '--.,-' t,1.1 ,-Tri~hloroethaf.l=-e__
~ 56-23-5 Carbon tetrachloride -I ""2000" U


563;:-58-6 '., ~ 1,1-Dicl'!loroprope.ne -) -' 20001-- §'
17143-2 I Benzerie 2000~~


75-?~-3 ~1 ,2-Dichloroethane. 2000, U .
108:.~7-2. .Methylcyclohexane _ 2000 ~


127-18-4, Trichloroethene 42000 , 0 ,


78-8]-5 . _---j- 1 2-Dichloropropane 2000 I ~uU~,1
108-10-1 I


~~:;~:~ '~_Ii__
I 591-78-6" ~j1Oa.a8-3 .__.-- .JLJ
I 11-SS:il . C1.2-TrlcI)loroelhane I 2000 I ~


127-18-4.__.-1 Tetrac.hloroethylene - .__' =r='.-~~10000~~O ·+--JLUDU-.jI
,__"142-28.-9__,--.-L1,3-Djchl~ropropane
I 124-48-1 .-+OibromO~hlorom~thane


1


__ 106-934..__. I 1,2-DibromQ,--=-e~th=a,-,-ne=--, '_'~__'---i----2000 U "i


.. 108-90-7 ,.: Chlorobenzene =t== 20~=-U
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


(uL)


1316061


Soil Aliquot Volume:


(g/ml) ML._


,I)AT Laboratory Contract: Loureiro En


Case No.: Centredal 'SAS No.: SDG No.:
--,-,- --_.- ----


Lab Sample ID: 0208030-610uL


Lab File ID: 03100813.D


Date Received: 02/28/08


Date Analyzed: 03/10/08


Dilution Factor: 500.0---


Lab Name:


Lab Code:
--,--


Matrix: (soil/water) W~I~


S,ample wt/vol: 5_.0 _


Level: (Iow/med) LO=---W----=----__


% Moisture: not dec.


GC Column: RTX.-502 10: 0.53 (mm)


Soil Extract Volume: (uL)


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L__ Q


,0'
2000 ·i 8--=2000
240 JD


2000 . U
I


.-
-2000 U,
2000 U ij ".


100-41.~ l. Ethylbenzene ,__..- ,'~_-,§30-20-6 1.,1,1,2-Tetra.~hloroethane_,
106:..~2-3 I m/p-Xylene
95-47-6 1 o-Xylen~_., _
100-42-5 : S~,---"re,-,-,n=e _
75-25-2 I Bromofo=r'--'-.m'--- _


98-82-8 ,--- _Isopropylb~nzene ' '=F=' 2000. I~u
108-86-1 Bromobenzene . 2000 =r=R= .
79-34-5 I 1:1,2,2-Tetrac~loroethane 2000 I U
103-65-1 ,I n-Propylb",enzene ., i 2000 - U
96-18-4 i 1,f,3-Trichlorq.propane ,~'" -., 2


2
°0°0°0" I UU. '~I


I 95~49.8 I 2-Chlorotoluene
~7-8n--~Trimethylbe'n-z-e-l"]e--- 2000 U
;-106-43-4 ~' 4=C'hlorotoluene ?OOO U
1135-98-8 .J sec-Bu Ibenzene 2000 ------=---u------j
I 95-63-6. 1,2,4-Tl[methylbenz~!le 2000 U
__~8-06-6 tert-Butvlbenzene i 2000 UI
~_54.H3-1 1~3-Dichlorgbenzene I 2000 U-j
: 49-87-9 p-Isopropyltolu~ne I 2000 U
i 105-51-8 Q-Butylben~ene ----,.-----l-, 2000 U


106-46-7 1,4-Dic~lorobenzel]e --1" _ 2000 U
95-50-1 , 1,2-Dichlorobenzene I " 2000 U I


96-12-8 1,2-0ibromo-3-chloropropane jL 2000 I" U I
I 120-82-1'---' 1,2,4-Trichlorobe!1zene - 2000 r U
I 87-68~3 ___ HexacQlorobutadiene . ------2=0i=t0=0'----. ,.~
I. 91-20-3, Naphthalene ._, .__-+!,__--'2=00~_~
L87-61-6- I .1 ,2,3-Trich!9robenzene 2000 ....'L-J
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: DAT La~oratory.. _ Contract: .Loureiro En
1316063


Lab Code: Case No.: Centredal-_.,--


GC Column: RTX-S02 ID: 0.53 (mm)


Soil Extract Volume: (uL)


------


(uL)


SAS No.: SDG No.:----
Lab Sample 10: q20803~-4a 5.OmL


Lab File 10: 03100809.0
--


Date Received: 02128/08


Date Analyzed: 03/10/08---
Dilution Factor: 1.0


Soil Aliquot Volume:


(g/ml) _M_L__


WATER


5.0


LOW


Matrix: (soil/water)


Sample wt/vol:


Level: (Iow/med)


% Moisture: not dec.


CAS NO. COMPOUND


CONCENTRATION UNITS:


(ug/L or ug/Kg) UG/L Q


.. -
romodjchloromethane I 4 I UI.,


-Hexanone I 4 U--
oluene 4 U
,1,2-Trichloroethane 4 U.-


2 ! J
I
'"


4 u.._
4 U.,


- 4 U...
II 4 U,_


I 75-71-'8 ~t}lorodifluoIomethane, +-_, 4=__ I U
1.,14 -87-3. I Chloromethane 0~
L1:5-01-4 I. Vinyl chl9ride . 4 I U114-S3-9 I Bromomethane I 'm4U


75-00-3 .__ ,' Chloroethane ~'"_.. . . .". 4
4


".. UU ..
75-6~-4 Trjchlorofluorometh~,,-,-ne-=-- _
75-35-4__. 1,1-Dichlo~oethene .- _" +F4_. U
67-64-1 Acetone .. . _ 16,
79-20-9 M~thyl Acetate ... 1, J
75-15-0 0,__, Carbon disulfide LLu
1634-04:-_4__.. Methyl Tert-butyl ether 4 lu
75-09-2 Methylene Chloride 1 _J.
1§6-60-5 .1 Trans-1 ,2-dichloroethene 4 U
75-34-.3__ ~+Dichloroethane .__ 4 U
78-93-3 _ ..~utanone .. 4 I ~
5~4-20-7 __ 0', Propane, 2,2-dichloro- ---~ - . 4


4
-r'U


u540-.59-0 .' : cis-1,2-Dic.hloroethene -------+f U
67-66-3 =±!hloroform
74-97-5 Bromochloromethane 4 ---u--~:


111.0-82-7 . . gyclohe"-'xa-"-'n--'-e----'--"''O"-"__"-----.-~-_., I. ., 44 'I, U


u
.


1 71-q5-6 Ll,1,1,-Tric.hloroethalJe . 4 K=".
I 56-23-5 : Carbon tetrachloride
I~~~ j ~~~~~~~ciropropen;;'-·_-_-_-_-_-_-_·~_-_-_-_-·I : I" ~ 1
_..75-34-3 __ ,_ 1,2-Dichloroethane=,+=' ° 44 II uu~
~Q8-87 -2 .__ , Methylcyclohexane U
I 127-18.-,_4___ Trichloroeth,ene'--" i 4 I u ...J


I


76-67-5 1.2-Dichloropropane .y. ,4: D. U~ -\1
10?-10-1 . l 4-Metl],yl-2-pentanone _ __


I 74_-95-3.=1 Dibromomethane -- ---
75-27-4 Br--;:-;;-' ,,-


I 591-7_8-6 H2 ~
I 108-88-3 T
05S-6 .. \1
I'JE-18-4 --..iIetrachloro~thYlene _ .,__
I. 142-2~-_9__..~,~-Dichlorqpropane , ,=1=


124-4_8-1 IDibromochloromethane
L_J06-93-4 .' 1,2-Dib,romoethane
l 108-90-7 Chloroben.~=e=n..:::.e _
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: pAT Labo~.atory


Lab Code: Case No.: Centredal


GC Column: RTX·502 10:0.53 (mm)


Soil Extract Volume: (uL)


Contract: Loureiro En


(uL)


1316063


SAS No.: SDG No.:----
Lab Sample 10: 0208030·4a 5.0mL


Lab File 10: 03100809.0


Date Received: 02128/08._--
Date Analyzed: 03/10/08


Dilution Factor: 1.0---
Soil Aliquot Volume:


WATER
--'--


5.0 .._ (g/ml) ML
--~


LOW


Matrix: (soillwater)


Sample wtlvol:


Level: (Iow/med)


% Moisture: not dec.


CAS NO. COMPOUND


CONCENTRATION UNITS:


(uglL or ug/Kg) UG/L Q


Rf°-41-4 ~ Ethylbeozene ------ --r-' fm'U
630-29-6 1,1,1,23etrachloro~JJ1ane . -'I~ 4 -E U ,
106-42-3 rn/p-Xylene ~__ 4 U


I' 95-4]-6 'o-Xylene . _..__.-1._ U ..
: _100-42-5 Styrene -±-~_-.!J I


7,5-25-2 Bromoform ~


98-~2-8 I Isopropylbenz"ene ."=F'.... 4 I u'-:i
108-86-1 I Bromobenzene 4 I U
79-34-5 .. 1_1,1,2.2-Tetr~chloroethan~. ... _ . 4 -l .~
.1.03-65-1 , n,-Propylben~.ene 4 I U I
96-18-4 ! 1,2,~-Trichloropr:.().pane I ,4 ! U I


95-49-8 i 2-ChJorotoluene 4 I U
108-67-8 I 1,3,5-T~!.methylbenze!1e 4,~ U
106-43-1 II 4-Chloq)toluene m4 U.


. 135-98-~ .. sec-ButY..Lbenzene . 4 . U ..
~5-63~6 __ __ 1,2,4-Trimelhylbenzene 4 _. U _
9~-06-6 I tert-Butylbenz~lJe ._4_ .. U
54.1-73-1 I 1.~-Dichlorob~.l1zene ..... i . 4 .., U i
4~-87-6 : p-Isopropyltoluene 4 i.~


1 105: 51-ll I n-Bu)ytbenzene _ .+-i-.U
106-46-7 . I 1.4:DichlorobeI1zene .. 4 U
95-50-1 =rr2-Dichlorobenzene 4I"u-


L96-12-8 =r:L2-DibroriJo-3-chloropropane -~f'.~ru-:I
U20-82-1 ,~_1,2,4-Tricb!orobenzen~ ...~I. 4 .. _! ~_.
I 87-~.8-3 ~ Hex§lchlorobutadiene " 4 I. U


91-20-3 .I Naphthal~.ne _.,,---1--- .~-+-l
1 .•87-61-6 L.1.2.3-Tric~lorobenz~ne ------L- .4---.--L..JL
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


GC Column: RTX-502 ID: 0.53 (mm)


Soil Extract Volume: (uL)


OAT Laboratory


Case No.: Centredal


(uL)


IBLK1


Lab Sample 10: INS. BLANK 3/1010


Lab File 10: 03100808.0


Date Received; -----
Date Analyzed: 03/10/08


Dilution Factor: 1.0-----
Soil Aliquot Volume:


SAS No.: SDG No.:---
WATER- ~-,_.....- .. -.~.-
5.0 (g/ml) ML


---
LOW


Lab Name:


Lab Code:


Matrix: (soil/water)


Sample wtlvol:


Level: (Iow/med)


% Moisture: not dec.


4 U


4 U
--+ 4:- U
-+--__-:-4----1 U


4 U


Q


o J
4 U


CONCENTRATION UNITS:


(ugiL or ug/Kg) _U_G_/L _COMPOUND


bDichlorOdifluoromethane


CAS NO.


i 7571 8- - -_.._-". -,-- --_ ...
74-87-3 G.hloromethane
75-01-4 Vinvl chloridef----'...=.-=..•._ .._ .. ._-
74-83-9 .. _" Bromomethane ..
75-00-3 . ..' Chloroethane


-""-.
..-75-69-4 _Trichlorofluoromethane


75-35-4 1...!:Dichloroethene


3/90


67-64-1 Aceton~ ..". 4 U
_1-9_:2 9 M h I A 4 U
~~1 4 U
163 -·'''l__.,~------,4_t----=:U,-------",!
75-0 I 4 U
156 -J 4 U


I 75-3 4 Ui78=9 1------=-4- U
-


I ~4 4 U
1-",540 4 U
I"
I 67-6 4 U
j'74-9 4 U


110-82-7..". CyclohEt~~ne -+- 4-'-- U ,
71-55-6 1,1,1,-Trichl9!oethane 4 i U I
56-23-5 Carbon tetr~l;:hloride -I---------=4-...J~
563-58-6 1;1-DichlorQPI,,::.J°p=e:..:..;n=e . 1-----4


4
'--1- UuI 1


. 71-43-2 Benzene i ~


1_ 75-34-3 1,2-Dichloroeth§!1..;::e:.-- !==-··· ....:..4_.,. U i
10.8-87-2 __ .,-'-'M"-"e'-"th.!..J.Y~IC~YC~IO~h~e::.:x""an~e:_ __- I--- 4 U "


I 4 U I127-18-4 Trich=lo'--'ro:...=e..::.th.:..::ec:..:.ne-=-- _
78-87-5 1,2-Dichloro~ropane I -' 4 U~
1Q~-1 0-14-Methyl-2-pentanolJ.l~L 1 4,- U I


74-95-3 ~ Dibromomethane I 4 U I
75-27-4 ~odichloromethane 4""~~'
591-78-6 2-Hexanone 4 U


! 108-88-3 Toluene 4 Uu .~.
;-"71-55-6 1,1 ,2-Trichloroethane 4


L127-18-4 Tetrachloro~thylene 4 ....~u~~..,,".__:.,"~_,,:L42-28-9 1,3-Dichloropr0l?ane 4
: 124-48-1 Dibromochloromethane _4-,--+-_
! 106:93-4 _'_1" 1,2-Dibrom.oethane 4
i 108-90-7 •. Chl9robenzene ,,-._ 4
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET


SAMPLE NO.


Lab Name: OAT_Laboratory Contract: Loureiro En
IBLK1


GC Column: RTX-502 ID: 0.53 (mm)


Soil Extract Volume: (uL)


SAS No.: SOG No.:
-'.".-


Lab Sample 10: INS. BLANK 3/10/0


Lab File 10: 03100808.0


Lab Code:


Matrix: (soillwater)


Sample wUvol:


Level: (Iow/med)


% Moisture: not dec.


Case No.: Centredal


WATER-._--
~ .. _ (g/ml)~!-__


LOW Date Received:


Date Analyzed: 03/10/08


Dilution Factor: 1.0--_..._-
Soil Aliquot Volume: (uL)


Q


CONCENTRATION UNITS:


(ug/L or ug/Kg) _U_G_/L _COMPOUNDCAS NO.


1190-41~....:...4__ Ethvl~enzene~ 4 WI
i._.630-20--=--6 __-----+-1, 1,1.2-Tetrachloroethan=e I. 4 I U_!
i 106-42-3 m/p-Xyle.!l!jl 4 U I
i 95-47-6'" o-X,ylene I 4 "----u-l
f1(j'0-42-5 StYr~ne '1" 4 Li-i
: 75-25-2 .. Bror11oform. I 4 U'[
l]~__82.8 u " IISOP.JOPYlbenZen~ L_ 4 U i
I 108-86-1 Bromobenzene : 4 U'~
I 79-34-5._ I 1,1,2,2-Tetrachlproethane I" 4 U


103-~5-1 ._1 n-Pro~ylbenzene ,. 1._ 4 U
96-18-4 i 1,2,3-Trichloropropan.e.---i--_ 44 U


u95-4~~8 -ffihlorotoluene _~_


I :~~~ •• F~~~==:ze~.e -:-. m1' ~ .
I
95-63~6 - 1,2,~-Trimethy.lbenzene 4' U .
98-06-6 .. I tert-ButylbenzE:!.n.e '.' 4


4
',-~u I.


I 541-73-1 ,~-Dichlorobenzene UI
~.:'§7-6 -----+-J?-~~sopropylto.luene ~4U I
: 105-51-8 . - I n.-.Sutylbenzene "=t= 4 U·
1106-46-7 ~,4-Rjchloroben.:z:::=e..:...:ne-=----__ '-. 4


4
" Uu-.


I 95-50~1. 1.2-Dighlorobenzene
I 96-11-8 1,2-DibromO-3-Chloropropane. '''. .. 444 .1 u~ _j
: 120-82-1 ~,2,4-Trichlqrobenzene § ~
i 87-68-3 Hexachlorobutadiene
[91-=20~3 , Naphthalene. ,,- .. ". 4 ~
L..87-61-6 L 1,2,3-Trict)lorobenze!l~ , , 4 ~__,
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6A
VOLATILE ORGANICS INITIAL CALIBRATION DATA


03/06/08--_.:....


23:14


(mm)10: 0.53


N


Lab Name: OAT L~boratory Contract: Loureiro Engineer;


Lab Code: Case No.: Centredal SAS No.: SDG No.:----- -,--


Calibration Date(s): 03/06/08


Calibration Times: 19:20


Instrument 10: F4500


Heated Purge (Y/N):


GC Column: RTX-502.2


'LAB FILE 10: - R'RF1 = 03060804.0 R'RF2 = 03060805.0 RRF6 =
RRF3 = 03060806.0 RRF4 = 03060807.0 RRF5 = 03060808.0 03060809.0


~~POUND- i RRF1 - RRF2 -=r=rRRFS!- RRF6 RRF '-;-;0---'
---9ichlorodifl.uoromethane .. 0.503 0.498 0.464 I 0.479 0.469: 0.475 0A81 ~
1_~hIOrOme!hane, .. 1.544 1.310 1.181 i 1,226' 1.0361 1.027 1~220 15.8
LY!Oyl chloride .. 1.286 I 1.229 1.127 1.191 I 1.099 1.088 1.170g
!BrolJ1omethane' .. 0.24:~! 0.374 i 0.390., 0.377-.1 0.390." 0.369 0.357 15.8
! Chloroethane _ ~I" 0.988! 0.777 '" 0.811' 0.852 0.770 0.791 0.831 9.9
ITrichlorq,~uoromethane .... 0.781 I .. 0.771 0.727 I 0.758 0.735 0.740 0.752_~
1,1-:.[)ichloroet~ene *, 0.9091 0.880 0.79"710.791 0.815 0.719 I 0.8181 8.3
Acetone l 0.166J_, ..QJMU.. 165; 0.168 ." 0.155 I 0.153 . 0.162 i 3.91
Methyl Acet~te ,. * 0.531 1 .M§Ql_.Jl.43~,i 0.456 1 0:385! 0.390 0.443 12.1
~C?!l disulfide._.__,,, *. 3.231 3.034'1 2.926: 3.2381 3.058 i 3.029 3.086 4.0
I-ryJethyl Tert-butyl et~er * 2.843 I' 2.557 2.464 ! 2.539 I 2.507 i 2.566 2.579 5.2
1 Me!hylene Chloride __. ".. 1.270 1.14(t~ __ ! 1.003: 0.9741 0.969 1.064 11,.f...
! Trans-1.2-dichloroethene .. 0.950 0.9791 0.915! 0.910 I 0.885T0:868 0.918 4:.§..
; 1,1-pichloroe~hane . * 1.376 1.551"/ 1.537' 1.6611 1.614T1'J31S 1.559 6.5
12-Butanone : 0.191_1' 0.186,1,. 0.176 1 0.186l .0.16~1 0.163 0.178 6.2
.propane, 2,2-dichloro- ! 0.772 0.777 hO.819 i 0.877 0.689 0.788 0.787 7.9
cis-1 ,2-Dichloroethene.. *! -"1.,016 1.007 0.927! '0.977~ 0,945 F0.,907 0.963' _,~
Chloroform • 1.173 J290 I 1.165! 1.260 1.192 1.225 1218 4.1


'J!romochloromethane__ 1 0;; 0.271'. q.302' 0,,,333'1 9.355 1 0.298 I .0.308 0.311 i 9.3
~C;lohexane * 2.4151 2.128! 2.121! 2.171 I 2.132 2.217 ~:197 5.1
. 1,1.1,-Trichlorqethane ..__-. * 0.~571 0.7~~51 0-?.79 0.7.55 0)88 0.785 5.3
: Carbon tetrachloride *1 0.556 Eml 0.564 0.554 0.593 0.593 0.573 0.572 3.1
!~ch.loroprope~-e--';i 1.138-:,.1 1.143 _.~ 1.081~. 1.099 '~~ 1.079[' 1.103 i 1.107 2.5
I. ,Benzene *; 3.416 ~3.440 3.274 3.486 3.483 3.663: 3.460 3.6


I


'. 1.2-Dlcbloroethar:le--'-- * 0 892_'1"-- a934'0826 I .. 0.888
0
,,, 0.881 f. 0.886 '1 0.884.J 3 9 I


Methylcyclohexane ~":i0.868 0.744 0.753 i.. 0.7451., 0.7471 0.771


L
O,.771 6.3


I Trichloroethene . ' * 0.?49; 0.350 0.338 0.332 I 0__~0.327 9,,339 2.7
J.,~-Oichloropropane,.. * 0,~73 0.445 0.441 E0~9.453' 0.457 3.2
~iMethYI-2.pentanone :1 0.069 f---.O·072 0.077 9·079 .O~~ 0.080 0.076. 6.2
~bromomethane i 0.238 1 0.231 0.221 0.231 0.216 0.208 0.224 5.0
I BromodichiorQmethan~ * 0.3971 0.405 i 0.405 I 0.382 0.384 - 0.385 0.393 2.7
2-He~~:mone " 0.348 I 0.397 '. O.36i I. 0.405 0.433 0.427 0.395 8.7


i Toluene '. .. *' 0.896 I 0.947" 0.919 0.929 0.941. 0.953, 0.931 2.3
U,,1.2-Tric~,roroetha.!1e ' .__"!~ 0.304 ·~O.306 ""'0.292 .. 0.291 _ 0.292 0.282 I 0.294 3.1
:-l,~trachloro~!hylene .. *1 0.~17 0.222 0.215 '0.218 0.207 '. 0.210 ',r 0.2151 2.6
: 1,3-Dichloropropane,__.. *1 0.637 0.653 Q.628 0.629 0.651 0.652 0.642 ,~.8
JOi'bromochloromethane *1 0.,245 0.277 0.269 0.263 0.273!· 0.268 [ 0.266 '1 4.2
~2-Dibromoethane. -----.:L~5 0.338 Q:328 I 0.3M_,.Q·337I. -D.329I. 0.329 1 2.1
!-Chlqrobenzene _~~, 46.398/ 42.479 1 42..z~__618 43.954 1 44.899 t 5.7


* Compounds with required minimum RRF and maximum %RSD values.
All other compounds must meet a minimum RRF of 0.010.
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6A
VOLATILE ORGANICS INITIAL CALIBRATION OATA


03/06/08


23:14----


SAS No.: SOG No.:


03/06/08


19:20
---.._-


Calibration Oate(s):


Calibration Times:


(mm)


F4S00


.OAT Labor~.t_o---,ry,-----__, Contract: Lo~reiro Engine~..'1


Case No.: Centredal


Instrument 10:


Lab Name:


Lab Code:


Heated Purge (Y/N): N


GC Column: RTX-502.2 10: 0.S3


ILAB--FI-LE-I0-: ...----. -R-R-F-1-·_....-=-0-3-0-6-08-0-4:0---R-R-F2·--=-0-30-60-8-0-S.-0--- RRF6 =


I


RRF3 ,= 030608~6_.D__R_RF4 = 03060807.0 RRFS = 03060808.0 03060B09.0


: I I"'l -I-I"
COMPOUND i RRF1 RRF2 RRF3 I RRF4 I RRF5 I RRF6 RRF


cE!hylbenzene, *1 B0.479 80.632 70.664 i 71.635 I 86.531 ! 83.653 78.932
r-1J",1,2-Tetrachloroethan~ {-13.740 13.140 12.199! 12.063 I 12.059: 12.102 1--=2-=.5=50=-+-----=-:.:=--1
m/D-Xvlene *! 35.058 32.752 31.717 I 32.105" 33.490 i' 34.216 3~.223


~
-XYlene , *j 32:260 32.147 2B:20i1 2B.830, 29.4~ 29.101 30'-'=.0=0=4+------'=-=--1


Styrene * .. 53.351 53.106 50.680 I 51.424 53.811 I 54.545 52.820 I
Bromoform ------------j* 7.899 8.362 7.3821 7.966 8.085 I 7.881 7.929


IJsopropylbenzene . * 70.083 70.696 ~.155.5661-6E?013 68.587 i 70.547 68.S82
I~!.omobenzen.~ .. * 15.808 I ,:15.729 I 14.?39 i 14.376 i 14:886 I 14.178.. 14.869
~.1.2,2-Tetra~,hloroethan_e * 27.481 1 24.8591 24.387! 24.614 i 24.781 I 24.136 25.043
~~:,Propylbenzene. * 87.009 i 88:241' 82.364 i 87.167-[ 87.845 91.119 _8=7c...::.2~9~1-+-_-,='--I
L1,~,3-Trichlor()propane_. <, 0.3851 ).411 0.:4;131 0.416 0.427 0.427'" 0.413
; 2-Chlorotoluene * 1.161 I 1.217 1.1641 1.193 1.222 1.261 1.203
;US-Trimethylbenzene * 5~.992 1 59,019 53.27~1_ 53.244- ,55.900 55.974 i ~:..::.6=.2.:::.:33,,-+-1_--=-==----j


: 4-Chlorotoluene * 1.1331 1.20S 1.202 I 1.247 1~,278 i 1.2.191
'sec-8uMbOnzene. . • 84.397 77.953 75.348.Th,Q39t78.8251 79.582 IJ8.65'-"-7+!------'=
• 1,2,4-Trimethylbenzene *i 53.302 5j.080 50.9731 52.498 53.7,~31 54.282 53.1461 2.3
i tert-ButY,lbenzene", *1 56}58 55.229 50.988 52.367, 53.447 53.559 53.725 3.8
[ij-OichlorobeI)Zene * ,. 29.640 ?!l..,623 27.011 I' 27.450 i '"27.530 27.270 27.921 3.l!


-Iso r()p-yltoluene . * 62.276 64.254 60.949! 62.1-07 I _63.597 64.040 62.870 2.1
n-8u'l'lben~ene. • 3.326 3.419 3.542 I ~.1 3,820 3.851 3.536 3.8
1..,4-0ichloro~enzene _' .. 1.7371 1.670 1.~181 1.7~9 1.7QO 1.671 1.691 2.9


1


1,2-0ichlorobenzene * 1.574 I 1.486 I 1.549 1:.?39 1.508 1.498 1.526 2.2
J,2-Dibrom~~3-chloropropane * 0.230 0.223 0.249 0.247 0.241 0.217 0.23~
~t?,4-Trichlorobenzene_ * 0.779! 0.876 0.951 0.Q94 0.991 .0.888 I 0.89~~J
I Hexachlorobutadiene * 0.389 i 0.378 0.400 QA02 0.363 0.~43 i 0.379 I 6.rl
~~·ap-hthalen~~ .. ~ * 2.269'1 2.086 3.328 3.782 2,,688 2,997: 2.8@ 22.S]
I 1,2.3-Trichlorobenzene * 0.799 0.828 0.914 0.963 0.B33 0.833' 0.862 I 7.3 1
; Dibrom~fluoromethane(surrL_ 0.084 0.109 0.101 0.095 0.099 i 0.105 0.099 8.6
I_Ipluene-d8{surr) 1.011 1.046 1.030 1.022'1 1.052' 1.068 1.038 2.0
I BFB(~urr) 14.445 . 13.443, 12.1891 1?14s'''1 12,434" 11.975 12.772 7.6


* Compounds with required minimum RRF and maximum %RSD values.
All other compounds must meet a minimum RRF of 0.01 O.
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Compound List for Environmental Reporting Method: 0208030.ERM
ERM Path: C:\HPCHEM\ENVFORMS\


Water Soil Max RSD


LowlHi9h RPD Low IHi9h RPD Max Dev


Name


Method


name is


di1fefent


I


Fraction


Abbreviation
Type


CAS #


Surrogate
Amount


Limits


Water Water Soil


Soil Low High Low High


Matrix Spike


Amount Water Amount Soil


limits


Response


Factor
Minimum


MOL


On
Column


324-Methyl-2-pentanone • V, M 10B-l0-' ; 120 701130 20 120 i. 0.' 20 20 20i


33 Dibromomethane V1 M 74-95-3 ! ._. -120 70\ 130 20 120 - 50i 150 __ ~_~ __O_.~ _. 20 20 20
--3-4lB-romodichloromethane IV'·- -.. ---M 75-27-4 ----+--+---+ 120 70 130 20 120 50 150 20 0.2 20 20 20


.----.-- --=--I-----+::-::-::-I--=--=-=+--+--+--f·- ,
35 Toluene-d8(surrl VI 5 200 200 i 0 0 0 0


-- - ---- :-=--==--=--+--f-----J--. -- '--
362-Hexanone VI M 591-78-6 120 70 1301 20 '20; 0.1 20 20 20


f------- --=-=:-::--+--+---1-···--I-_+---+---I-:--=-=+-=-!---=-=c-::-l-----=--:+-,-~!- ---------,--+--:=i---=-=il-----::--=-'
37 Toluene VI M 10B-B8-3! 1 i...--I----!---I '20 70 130 20'20' 50 _1_5_0 __20 0.1 20 20 20


i 381,',2-Trichloroethane VI M 7'-55-6 ' !__L -+-_+-'_2_0
1
_7_0 130 20'20 0.1 20 20 20


39 Tetrachloroethylene VI M '27-'B-4 l 120 70130 20120 50150 20 0.2 20 20 20
------+~+_-_+-+---c-c-::-~----f----c--+--I- -·-1--+--,-- f------ --f--+-----jl-- -I-----I-----:~t_---=-=+______,_-I-----l


40' ,3-Dichloropropane V1 M 142-2B-9 1 '20 70 130 20 120 0.1 20 20 20
--.-._--- --,-I-=--::--c-:-=--,-----+--+-----II-- '·-1---+--+--1 -- .--


41,Dibromochloromethane V, M 124·4B-1 120 70'30 20 120 _ 0.1 20 20 20
42'1,2-Dibromoethane V1 M 106-93-4 120 70 130 20: 120 0.1 20 20 20--=-,,-----.,-------':-:-:+---+--+--_..
43 Chlorobenzene-d5 (insl V1 I ~:: I 0 0 "0 0


1--44,..+C:c:h--=-lo-r-o,-be-n-z-e-ne--------+.V--=-1+--+M,..,---I-::-'-=0-=B--=-9=-=0-:-7=--+---1---+--+--;-1--- '20 70 130· 20 120--r--! ----- ---:::0--=.5:+-----=-20=+-------=2:-:::0.1------:2:-::-10
1
1
,--4:-::5+E::-:t,-hy---:l,-be-n-z-e-ne----------l:-V-:c'+---l:-M-=-+-=-'0:;:-,0:;:-,_-=4-=-1---:-4,----+--- i- -- - -- --- --- --- -- '20 70'30 20 120 i .. - 0.1 20 20[-20


:~~4~6~1~,~1',-,=-:'~,___:2:;:-,-~T~~e-t-r~a-c--=-h~lo~r~0~et~h~a~n-e-_-_-_--+.+V~-=-l'-+-1-_-_-_-_-+-/:M~=:f6~3_::·0=~--=2~0;-6;=-+-~------;-I--_-~I~.-~--f------~- -\--'20 70 -'-3-oi26 120---1- =~ --2-0-
1
_-...-2-0:'-;----2--10


47 mfp-Xylene VIM 106-42-3 I ~ 240l 70 130; 20 240! 0.1 20 20 20
1----::-::+--c-:-=-'----.--------II--+------I-+_-----c---1--+-+--~-I


4B/o-Xylene V, M 95-47-6 ! '20 70 130 20 120: I 0.3 20 20 20
~Styrene V1 M , 00-42-5 120 70 130 20' 20' 0.3 20 20 20


50lBromoform V1 M 75-25-2 120 70 130 20'20 0.' 20 20 "20
I---=cic------::--------+-=-+----t;-;-+::=-::;-::-~____I'----_+-__+.. ·- ·---1---+--+--1 -


51 Isopropylbenzene V1 M 98-82-B ;120 70'30 20 120 O. , 20 20 20


52 BFBlsurrl VI 5 200 200 11 i 0 0 0 0t


53 Bromobenzene ....___+V-l.I----+M,.-,----t::'-=0-B=--B-6---1----1--... ~. --I-----!---+--+-- ." 20 701130 20 120 -. .. 0.1 20 20 20i
541,1,2,2-Tetrachloroethane VI M 79-34-5 [ i '20 70130 20 120 0.3 20 20 201
55jn-Propylbenzene ·-~fV1- -_.. - M 103-65-1 ~ - 120 10 130 20 120 -. 0.1 20 20 20


I---+--..:....:...------~---------- ---....--- ---11-=-::----,--::-----=--+--1- ----1---+,--+-+--·
56 , ,2,3-Trichloropropane V1 M 96-18-4 ,; 120: 70 130; 20 120 i 0.1 20 20 20


!---.E3.=--<::~o~~tolLJ':.n~ V1 M 95-49-8 1 1 '20 70 130 20 120 ! _I 0.1 20 20 --~
581 ,3,5.Trimethylb-e-n·-ze-n-e---+V----=-1+----+M,.-,----t-:1-=0-=B---:-6=-=7=--Sc:-·-· 120 70 130 20 120 0.1 20 20 20


594-Chlorotoluene VI M 106-43-4 1120 70 130 20'20, 0.1 20 20 20
60 sec-Butylbenzene VI M '35-98-8 .... j 120 70 130 20 1201 0_1 20 20 -.""26
611,2,4-Trimethylbenzene VI M 95-63-6! '20 70: 130 20,120 0.1 20 20 _ 20
62 tert-Butylbenzene V1 M 9B-06-6 I 120 70 130 20i 120 0.1 20 20 20
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Vinyl chloride
Response Ratio


o


I Resp Ratio = 1.08e+000 * Amt
~__~~_.~~~,,"(~A2) = 0.999 Curve Fit: Linear/(O,O)


Method Name: C:\HPCHEM\1\METHODS\S2608003.M
Calibration Table Last Updated: Mon Apr 07 10:19:12 2008
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Trans-1,2-dichloroethe~e


Response Ratio


I


1
2~


-,


1.5.....


I
l


o


/
II


!


O.5~


j
o 0.5


r·"--I·I-·"'r~· I


1 1.5
Amount Ratio


I
2 2.5


Resp Ratio = 8.96e-00I * Amt
Coef of Det (rA 2) = 0.999 Curve Fit: Linear/(O,O)


Method Name: C:\HPCHEM\1\METHODS\82608003.M
Calibration Table Last Updated: Mon Apr 07 10:19:12 2008







CiS-l,2-Dichloroethene
Response Ratio


1
-I


I


- 1


i


21
j
!


,


1.5l
~


j /lJ
I
! JY


..., //


...! ,/,


o.sJ
i


-i
I


I


o-l: i l I i'--'-r r-" I I i l'
I


0 0.5 1 1.5 2 2.5
Amount Ratio


Resp Ratio = 9.26e-001 * Amt I
Coef of Det (r A 2) = 1.000 Curve Fit: Linear/(O,O) ..~


Method Name: C:\HPCHEM\1\METHODS\8260B003.M
Calibration Table Last Updated: Mon Apr 07 10:19:12 2008







Ethylbenzene
Response Ratio


'I


200~


150_,


100


2.52


D


0.5o


50~


~ ~/o


O ~~--t"-IL:--.----,-,---,---,-,--,--,--,..--,...----.-------,--,----,---,----r-' r-I---.,----,----,----,-,----,----,------,--- ,.'····-1..........


1 1.5
Amount Ratio


Resp Ratio = 8.41e+001 * Amt
Coef of Det (r A 2) = 0.998 Curve Fit: Linear/(OtO)


Method Name: C:\HPCHEM\1\METHODS\B260B003.M
Calibration Table Last Updated: Mon Apr 07 10:19:12 2008
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Response Ratio


180J


m/p-Xylene


n


160


140


iJ


/
C


D


1


o


o


~
1 //


! fl'
o v, ,----,--,-1"·"1--'-r-----.-----,I------,-----,'-.---,-----I-----,-----,,----,.-,----,-1---'-----'------'-------'-----'-1-----,--


234 5
Amount Ratio


20-,


120-,


I


100J


80~
60~
40~


1


Resp Ratio = 3.61e+00l * Amt
Coef of Det (rA 2) = 0.996 Curve Fit: Linear/(O,O)


Method Name: C:\HPCHEM\1\METHODS\S2608003.M
Calibration Table Last Updated: Mon Apr 07 10:19:12 2008
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o-Xylene
Response Ratio


D


I


SO-J
I


D


0.5o
I -"'i'- 'I---,-----,-----,-----,-r-I-,----,-----.----,-----;-----,-----,----,,-----.-----,--,.--...,--,..-•..,-1'


1 1.5 2 2.5
Amount Ratio


Reap Ratio = 3.07e+001 * Amt
Coef of Det (rA 2) = 0.997 Curve Fit: Linear/(O,O)


Method Name: C:\HPCHEM\1\METHODS\82608003.M
Calibration Table Last Updated: Mon Apr 07 10:19:12 2008
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Methyl Tert-butyl ether
Response Ratio


5


I..,
,


o 0.5 1 1.5
Amount Ratio


2
I


2.5


Resp Ratio = 2.60e+OOO * Amt
Coef of Det (rA 2) ; 0.999 Curve Fit: Linearj(O,O)


Method Name: C:\HPCHEM\1\METHODS\82608003.M
Calibration Table Last Updated: Mon Apr 07 10:19:12 2008
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Vinyl chloride
Response Ratio


j
2.5--.J


l
I-,
!
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I
-.J


/
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i
j
I


~O.5....!


o


2.5o 0.5


-, u/
j /


O-k---ri--,-.----.----,--..,--,-r--.-.-,.-~'-,.-.~i~I~~~~-T-.. -'- .-r----r--,----,-~
1 1. 5 2
Amount Ratio


Resp Ratio = 1.08e+OOO * Amt
Coef of Det (r~2) = 0.999 Curve Fit; Linear/(O,O)


_..__...._-.-._------


Method Name: C:\HPCHEM\1\METHODS\S2608003.M
Calibration Table Last Updated: Mon Apr 07 10:19:12 2008
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r-----, ..
Chloroform


Response Ratio


3j /
1


2.51
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1~ /
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I [']


ok: r-·...."'·-~---.-. I i"'''''-I I
0 0.5 1 1.5 2 2.5


Amount Ratio


Resp Ratio = 1.20e+000 * Amt
Coef of Det (rA 2) = 0.999 Curve Fit: Linear/(O,O)


'---------------,.._..-..,.".,---_.,,------------------------


Method Name: C:\HPCHEM\1\METHODS\82608003.M
Calibration Table Last Updated: Mon Apr 07 10:19:12 2008







Dibromochloromethane
Response Ratio
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/
0


0


'-//


0_( ","""' ""--"------;-'1--.---,---,---,-,--,----,-----,-----" '·'r-"-'''---,----,-----,-,-I---,----,----.----,-


0.5 1 1.5 2
Amount Ratio


Resp Ratio = 2.75e-001 * Amt
Coef of Det (rA 2) = 0.999 Curve Fit: Linear/(O,O)


Method Name: C:\HPCHEM\1\METHODS\S2608003.M
Calibration Table Last Updated: Mon Apr 07 10:19:12 2008
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1,2-Dichlorobenzene
Response Ratio


I


I ~ ~Re~p Ratio = 1.53e+000 * Amt
~__Det (r~2) :: 1.000 _~~~ve Fit: Linear/(O,O)


Method Name: C:\HPCHEM\1\METHODS\82608003.M
Calibration Table Last Updated: Mon Apr 07 10:19:12 2008
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O.35
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l
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Acetone
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O.lS~ D
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0.1 -I
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~
o. os._j n


=1l .
o_~_;" -. ----,-------,-----rl-----,-,---,-----,-------,------,-------,----,----',-""-'-----r'-----,-,-----,------rl----r---,--,---"T---.-----,-


o 0.5 1 1.5 2
Amount Ratio


Resp Ratio = 1.42e-001 * Amt
Coef of Det (rA 2) = 0.991 Curve Fit: Linear/(o.o) ..._~
Method Name: C:\HPCHEM\1\METHODS\S260B003.M
Calibration Table Last Updated: Mon Apr 07 10:19:12 2008
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Trichloroethene
Response Ratio
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1 1.5
Amount Ratio


2 2.5


I Resp Ratio = 3.32e-001 * Amt
~~. of Det.(r"'2) = 1.0.~0 Curve !'it: Linear/(o,_o_) .


Method Name: C:\HPCHEM\1\METHODS\82608003.M
Calibration Table Last Updated: Mon Apr 07 10:19:12 2008
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1 1.5
Amount Ratio


,------._--- ---_.-----
1


Tetrachloroethylene
Response Ratio
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a .2,-1
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o (, I" ',1----'-----'-1- --'---'---'--1 ---,-----,,----,-----,-


o 0.5
1


2


1 -or


2.5


Resp Ratio ~ 2.0ge-001 * Amt
Coef of Det (rA 2) 1.000 Curve Fit: Linear/(O,O)


Method Name: C:\HPCHEM\1\METHODS\B2608003.M
Calibration Table Last Updated: Mon Apr 07 10:19:12 2008
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Methylene Chloride
Response Ratio
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Resp Ratio = 9.52e-00l * Amt _
Coef of Det (rA 2) = 1.000 Curve Fit: Linear/(O,O)


---- ,-----~------------_.


Method Name: C:\HPCHEM\1\METHODS\82608003.M
Calibration Table Last Updated: Man Apr 07 10:19:12 2008







I:·~onse Ratio
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Naphthalene
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o 0.5 1 1.5 2 2.5
Amount Ratio


R = -S.96e-002 A*A + 3.06e+000 A + O.OOe+OOO
Curve Fit: Quad/(O,O)


Method Name: C:\HPCHEM\1\METHODS\82608003.M
Calibration Table Last Updated: Mon Apr 07 10:19:12 2008







cis-1,2-Dichloroethene
Response Ratio
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Resp Ratio = 9.26e-001 * Amt
Coef of Det (r A 2) = 1.000 Curve Fit: Linear/(O,O)


Method Name: C:\HPCHEM\1\METHODS\82608003.M
Calibration Table Last Updated: Mon Apr 07 10:19:12 2008
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I:~onse Ratio
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1,1,2-Trichloroethane
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Amount Ratio


Resp Ratio ~ 2.88e-00l * Amt
Coef of Det (r A 2) = 1.000 Curve Fit: Linear/(O,O)___. . J


Method Name: C:\HPCHEM\1\METHODS\82608003.M
Calibration Table Last Updated: Mon Apr 07 10:19:12 2008
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June 23, 2008 
 
 
 
 
Mr. David N. Scotti, P.G. 
Loureiro Engineering Associates, Inc. 
100 Northwest Drive 
Plainville, CT  06062 
 
Dear Mr. Scotti: 
 
Enclosed is the quality assurance review for the aqueous samples collected on 
February 25, 2008, for the Centredale Manor Restoration Project Site in North Providence, Rhode 
Island.  These samples were analyzed for polychlorinated dibenzodioxin/polychlorinated 
dibenzofuran (PCDD/PCDF) compounds. 
 
The data quality for PCDD/PCDF compounds in all samples was generally acceptable; however, 
the following qualifications were made. 
 
• The results for a few PCDDs/PCDFs in several unfiltered samples were qualified due to 


blank contamination. 
 
• The results for 2,3,7,8-TCDF in all filtered samples were qualified as estimated due to low 


recoveries in the laboratory control sample and matrix spike/matrix spike duplicate 
analyses. 


 
• The results for 2,3,7,8-TCDD in all unfiltered samples were qualified as estimated due to a 


high performance evaluation sample result.  
 
• The results for 2,3,7,8-TCDD in the filtered and unfiltered field duplicate pair were qualified 


as estimated due to field duplicate imprecision.  
 
• The results for several PCDD/PCDFs in several samples were qualified as estimated due to 


high continuing calibration percent differences coupled with decreasing instrument 
sensitivity.  


 
• All positive results reported with concentrations less than the concentration of the lowest 


level calibration standard were qualified as estimated. 
 







Mr. David N. Scotti, P.G. 
Loureiro Engineering Associates, Inc. 


June 23, 2008 
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If you have any questions or comments, please do not hesitate to call. 
 
Sincerely,       Sincerely, 


     
Patrick A. Conlon      David R. Blye, CEAC 
Senior Quality Assurance Chemist    Quality Assurance Specialist/ 
        Principal 
 
 
PAC/DRB:hm 
Enc.
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Executive Summary 
 
An analytical quality assurance (QA) review was performed on data generated from the analyses of 
six unfiltered and filtered aqueous samples and eight associated quality control (QC) samples 
collected in association with the Centredale Manor Restoration Project Site on February 25, 2008, 
by Loureiro Engineering Associates Inc.  All organic analyses were performed by US EPA 
Method 8290A.  Two comprehensive Contract Laboratory Program (CLP)-like raw data packages 
were prepared by the laboratory and were reviewed by Environmental Standards, Inc. 
 
The data quality for polychlorinated dibenzodioxin/polychlorinated dibenzofuran (PCDD/PCDF) 
compounds in all samples was generally acceptable; however, the following qualifications were 
made. 
 
• The results for a few PCDDs/PCDFs in several unfiltered samples were qualified due to 


blank contamination. 
 
• The results for 2,3,7,8-TCDF in all filtered samples were qualified as estimated due to low 


recoveries in the laboratory control sample and matrix spike/matrix spike duplicate samples. 
 
• The results for 2,3,7,8-TCDD in all unfiltered samples were qualified as estimated due to a 


high performance evaluation sample result.  
 
• The results for 2,3,7,8-TCDD in the filtered and unfiltered field duplicate pair were qualified 


as estimated due to field duplicate imprecision.  
 
• The results for several PCDD/PCDFs in several samples were qualified as estimated due to 


high continuing calibration percent differences coupled with decreasing instrument 
sensitivity.  


 
• All positive results reported with concentrations less than the concentration of the lowest 


level calibration standard were qualified as estimated. 
 







 


 


 
Introduction 
 
 
This quality assurance (QA) review is based upon a rigorous examination of data generated from 
the analyses of seven unfiltered and filtered aqueous samples and associated quality control (QC) 
samples collected in association with the Centredale Manor Restoration Project Site in North 
Providence, Rhode Island, on February 25, 2008, by Loureiro Engineering Associates, Inc.  The 
samples that have undergone a QA review are listed on Table 1.  Table 1 presents the field sample 
number, laboratory sample number, sample delivery group (SDG), matrix, collection date, and 
parameter analyzed and reviewed for each sample. 
 
This review has been performed with guidance from the “National Functional Guidelines for 
Chlorinated Dioxin and Furan Data Review” (US EPA, September 2005).  
 
The reported analytical results are presented on the data tables included in Section 2, “Target 
Analyte Summary.”  These data tables were generated from the electronic data deliverables 
(EDDs) provided by the laboratory and include all final data validation qualifiers and results.  Data 
were examined to determine the usability of the analytical results and compliance relative to 
requirements specified in SW-846 Method 8290A.  In addition, the deliverables prepared according 
to a Contract Laboratory Program (CLP)-like data package were evaluated.  Qualifier codes have 
been placed in the “Validation Qualifier” field on the data tables where necessary to enable the data 
user to quickly assess the qualitative and/or quantitative reliability of any result based on the criteria 
evaluated.  Details of this QA review are presented in Section 1 of this report. 
 
This critical QA review identifies data quality issues for specific samples and specific evaluation 
criteria.  The data qualifications allow the data end-user to best understand the usability of the 
analysis results.  Data not qualified in this report should be considered valid based on the QC 
criteria that have been reviewed. 
 







TABLE 1 
 


SUMMARY OF SAMPLE DATA REVIEWED 
 


CENTERDALE MANOR SITE RESTORATION PROJECT SITE 
 


Loureiro Engineering 
Associates, Inc. Sample 


Identification 


Laboratory 
Sample 
Number 


Sample 
Delivery 
Group 


 
 


Matrix 


 
Date of Sample 


Collection 


Parameter 
Analyzed and


Reviewed 


1316057 0208030-1 1316057 Aq 2/25/08 D/F 


1316057_MS 
(Matrix Spike) 


0208030-1_MS 1316057 Aq 
2/25/08 


D/F 


1316057_MSD 
(Matrix Spike Duplicate) 


0208030-1_MSD 1316057 Aq 
2/25/08 


D/F 


1316058 0208030-10 1316057 Aq 2/25/08 D/F 


1316059 0208030-21 1316057 Aq 2/25/08 D/F 


1316060 0208030-17 1316057 Aq 2/25/08 D/F 


1316061 
(Field Duplicate of 1316058) 


0208030-12 1316057 Aq 
2/25/08 


D/F 


1316062 
(Performance Evaluation) 


0208030-8 1316057 Aq 
2/25/08 


D/F 


1316074 0208030-14 1316057 Aq 2/25/08 D/F 


1316057_uf 0208030-3 1316057 Aq 2/25/08 D/F 


1316057_uf_MS 
(Matrix Spike) 


0208030-3_MS 1316057 Aq 
2/25/08 D/F 


1316057_uf_MSD 
(Matrix Spike Duplicate) 


0208030-3_MSD 1316057 Aq 
2/25/08 D/F 


1316058_uf 0208030-11 1316057 Aq 2/25/08 D/F 


1316059_uf 0208030-22 1316057 Aq 2/25/08 D/F 


1316060_uf 0208030-19 1316057 Aq 2/25/08 D/F 


1316061_uf 
(Field Duplicate of 1316058uf) 


0208030-13 1316057 Aq 
2/25/08 D/F 


1316062_uf 
(Performance Evaluation) 


0208030-9 1316057 Aq 
2/25/08 D/F 


1316074_uf 0208030-15 1316057 Aq 2/25/08 D/F 


 







TABLE 1 (Cont.) 
 


 


NOTES: 
D/F - Polychlorinated Dibenzo-p-dioxins and Polychlorinated Dibenzofurans by US EPA 


Method 8290A.  (18 analyses) 
Aq - Aqueous. 
 







Section 1 Quality Assurance Review 
 
 
A.   Organic Data 
 
The organic analyses of 18 filtered and unfiltered aqueous samples (including QC samples) 
collected as part of the Centredale Manor Restoration Project Site in North Providence, Rhode 
Island, were performed by Data/Analytical Technologies Inc. (DAT) of Plain City, Ohio.  All samples 
were analyzed for polychlorinated dibenzodioxins (PCDDs) and polychlorinated dibenzofurans 
(PCDFs) according to SW-846 Method 8290A.  The samples and analyses reviewed for all samples 
are identified on Table 1.  The data were presented in two Contract Laboratory Program (CLP)-like 
data packages.  
 
The findings offered in this report are based upon a rigorous review of the following: 
 
• sample holding times • sample condition upon laboratory receipt 


• blank analysis results • initial calibration and continuing calibration 
verifications (CCVs) 


• analytical sequence • quantitation of results 


• laboratory control sample (LCS) recoveries • gas chromatogram/mass spectral 
(GC/MS) tuning and system performance 


• matrix spike (MS) and matrix spike 
duplicate (MSD) accuracy and precision 


• performance evaluation accuracy 


• qualitative identification • labeled standard recoveries 


• ion abundance ratios • signal-to-noise (S/N) ratios 


• retention times (RTs) • field duplicate precision 


• filtered vs. unfiltered result comparison  
 
The qualified analytical results for the organic compounds are provided as a summary of the data in 
Section 2 of this report. 
 
Several issues were identified as detailed below.  Issues are presented in two categories – 
reporting issues and procedural issues.  Reporting issues are data deliverable issues that can 
easily be corrected and that may or may not impact the usability of the reported results.  Procedural 
issues are issues that cannot be corrected and address method compliance issues; these issues 
may or may not impact the usability of the reported results.  One comment is presented.  
Comments address issues for which the data reviewer has provided information in order to clarify 
issues relating to the data.  The data reviewer has included copies of relevant raw data, QC forms, 
and other documentation needed to support any changes made to the data package in the Organic 
Data Support Documentation (Section 3) of this review.  The following issues and comment do not 
necessarily affect data usability (viz., items necessitating data qualification).   
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Reporting Issues 
 
1. The result and estimated detection limit (EDL)/estimated maximum potential concentration 


(EMPC) values reported in the laboratory electronic data deliverable (EDD), which was 
utilized to produce the data tables in Section 2, were not rounded to the correct number of 
significant figures.  The result and EDL/EMPC values reported on the CDD/CDF Sample 
Data Summary High Resolution forms (Forms 1 DFA-Form I-HR CDD-1) and CDD/CDF 
Total Homologue Concentration Summary High Resolution forms (Forms 2DF-Form II 
HRCDD) were reported to the correct number of significant figures and have been included 
in Section 3.  The laboratory did not include the “U” qualifier for “not-detected” results for 
total homologues in the EDD.  The data reviewer added the ‘U” qualifier in the “Validator 
Qualifier” field in the data tables in Section 2.   


 
2. The laboratory did not include the Form 2DF-Form II HR CDD for sample 1316061uf in the 


data package provided for the unfiltered samples.  The total homologue results were 
included in the laboratory EDD, which was utilized to produce the data tables in Section 2.   


 
 
Procedural Issues 
 
1. The Chain-of-Custody documentation for SDG 1316057 indicates that the samples were 


received at temperature of “6.9°C.”  Aqueous samples collected for PCDDs/PCDFs 
analyses are required to be preserved at a temperature of < 6°C as indicated in 
Method SW-846 8290A.  In the data reviewer’s opinion, data qualification of the 
PCDD/PCDF compound results due to elevated sample temperature was not warranted 
because of the minor exceedance at the time of receipt and due to the known stability of 
the PCDD/PCDF compounds.  


 
2. High percent differences (%Ds > 20%) were obtained between the relative response factors 


(RRFs) for 1,2,3,4,7,8,9-HpCDF and 1,2,3,4,7,8-HpCDD in the CCV standard analyzed at 
the end of the analytical sequence for the filtered samples and the mean RRFs in the 
associated initial calibration.  In addition, more than 12 hours elapsed between the analysis 
of CCV standards.  According to SW-846 Method 8290A (Sections 7.7.3 and 7.7.4), a CCV 
standard is required at the end of each 12-hour shift and the measured RRFs must be 
within ± 20% of the mean value established during the initial calibration.  Qualification of 
data due to the high %Ds is addressed in the subsequent Organic Data Qualifiers section.  


 
3. A low recovery (< 75%) was obtained for 2,3,7,8-TCDF in the LCS (and MS/MSD) 


associated with the filtered samples.  Qualification of data due to the low LCS (and 
MS/MSD) recovery is addressed in the subsequent Organic Data Qualifiers section.   
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Comment 
 
- In order to be reported as a positive PCDD/PCDF concentration, the two quantitation ions 


must be present with signal-to-noise (S/N) ratios of at least 2.5 to 1 at the correct retention 
time; these ions must maximize simultaneously (within ± 2 seconds); the ion abundance 
ratio for the two quantitation ions must fall within the SW-846 Method 8290A acceptance 
limits (Table 8); the GC peaks must appear within the retention time window for a given 
homologous series (class of isomers; e.g., penta dioxins) established prior to the analysis.  
If a peak meets all of these criteria, the result is reported as positive; if a peak meets none 
of the criteria, the result is reported “ND” at the calculated EDL (Section 7.9.5).  According to 
SW-846 Method 8290A (Section 7.9.5.2), when all qualitative criteria are met except the ion 
abundance ratio criteria or when a peak representing a polychlorinated diphenyl ether 
(PCDPE) has been detected, an estimated maximum possible concentration (EMPC) is 
reported.  The laboratory reported several results as EMPC results.  For the  
2,3,7,8-PCDD/PCDFs, the laboratory reported the EMPC values (calculated in the same 
manner as positive results) in the detection limit field in the EDD without the “U” qualifier in 
the qualifier field associated with the “ND” result.  The laboratory did not include EMPC 
results in the reported total CDD/CDF homologue results.  Qualification of data due to ion 
abundance ratios outside of acceptance criteria is addressed in the subsequent Organic 
Data Qualifiers section.  


 
 
With respect to data usability, the principal areas of concern are blank contamination, quantitation 
below the concentration of the lowest calibration standard, low LCS and MS/MSD recoveries, high 
CCV %Ds, and a high PE result.  Based on a rigorous review of the data provided, the following 
organic data qualifiers are offered.  The following data usability issues represent an interpretation of 
the QC results obtained for the project samples.  Similarly, the data validation guidelines routinely 
specify areas of the data that require qualification, yet the methods used for analysis may not 
require corrective action by the laboratory.  Accordingly, the following data usability issues should 
not be construed as an indication of laboratory performance. 
 
 
Organic Data Qualifiers 
 
- Due to the trace-level presence of the following compounds in the associated method 


blank, the reported positive and “EMPC” results for these compounds in the samples 
listed below should be considered “not-detected” and have been flagged “U” on the data 
tables.  Sample volumes were taken into consideration when evaluating blank 
contamination. 


 
Compound(s) SDG Number Sample(s) 


1,2,3,4,6,7,8-HpCDF 1316057 1316057_uf, 1316059_uf, and 
1316061_uf 


OCDF 1316057 1316057_uf 


1,2,3,4,6,7,8-HpCDD 1316057 1316057_uf and 1316058_uf 
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Compound(s) SDG Number Sample(s) 


OCDD 1316057 1316057_uf 


1,2,3,4,7,8,9-HpCDF 1316057 1316074_uf 
 
- Although there is no direct reason to question the reported positive result for OCDD in 


sample 1316061_uf, a similar concentration of OCDD was observed in an associated 
laboratory blank and the blank result was an EMPC (see Comment).  The blank result 
that is an “EMPC” was not used to qualify this sample result; however, caution should be 
exercised when using this result in a decision-making process, such as risk assessment.  


 
- Results reported as “EMPC” by the laboratory due to out-of-criteria ion abundance ratios 


(see Comment) have been flagged “EMPC” (unless previously flagged “U” due to blank 
contamination) on the data tables.  For this data set, all results reported by the 
laboratory as “EMPC” were flagged “U” due to blank contamination.  


 
- The detection limits for 2,3,7,8-TCDF in all filtered samples may be higher than reported, 


and the “not-detected” results have been flagged “UJ” on the data tables.  Low 
recoveries (< 75%) were obtained for 2,3,7,8-TCDF in the associated LCS and MS/MSD 
analyses of sample 1316057.   


 
- The positive results for 2,3,7,8-TCDD in all unfiltered samples should be considered 


estimated and have been flagged “J” on the data tables.  The result for 2,3,7,8-TCDD in 
the associated PE sample 1316062_uf (5101 pg/L) was above the upper control limit 
(> 3460 pg/L).   


 
- The detection limits for 1,2,3,4,7,8,9-HpCDF and 1,2,3,4,7,8-HxCDD in samples 


1316061, 1316074, 1316060, and 1316059 may be higher than reported, and the “not-
detected” results have been flagged “UJ” on the data tables.  High %Ds (> 20%), 
coupled with a decrease in instrument sensitivity, were observed for these compounds in 
the associated CCV standard.  


 
- One field duplicate pair (sample 1316058 and its field duplicate, sample 1316061 and 


sample 1316058_uf and its field duplicate, sample 1316061_uf) was collected and analyzed 
for PCDDs/PCDFs with this data set.  Unacceptable precision (i.e., both results were ≥ 5× 
the lowest calibration standard concentration and the relative percent difference [RPD] was 
> 20%) was observed between the results for 2,3,7,8-TCDD in the filtered and unfiltered 
field duplicate pairs.  The positive results for 2,3,7,8-TCDD in the field duplicate pairs should 
be considered estimated and have been flagged “J” on the data tables.   


 
- Reported positive total homologue results summed from qualified PCDD/PCDF isomer 


concentrations qualified as estimated (“J”) should be considered estimated and have been 
flagged “J” on the data tables.  
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- Reported positive and “EMPC” results less than the concentration of the lowest calibration 
standard should be considered estimated and have been flagged “J” (unless flagged “U” 
due to blank contamination) on the data tables. 


 
 
A complete support documentation of this organic QA review is provided in Section 3 of this report. 
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B.   Conclusions 
 
This QA review has identified several aspects of the data that required qualification.  Overall, the 
majority of the analytical data is acceptable for use as reported by the laboratory.  A portion of the 
results was qualified for reasons that include blank contamination, low LCS and MS/MSD 
recoveries, high CCV %Ds, a high PE result, and quantitation below the concentration of the lowest 
calibration standard.  In order to use any of the data, the data user should understand the 
qualifications and limitations as specified in this QA review.  The Project Chain-of-Custody Records 
are presented in Section 4 of this report.   
 
 
Report prepared by:      Report reviewed and approved by: 


     
Patrick A. Conlon      Kyle R. Clay 
Senior Quality Assurance Chemist    Senior Quality Assurance Chemist 
 
 
 
Report reviewed and approved by:    Report reviewed and approved by: 


      
Meg A. Michell       David R. Blye, CEAC 
Senior Quality Assurance Chemist    Quality Assurance Specialist/ 
        Principal 
 
 
 
ENVIRONMENTAL STANDARDS, INC.   Date:  6/23/08 
1140 Valley Forge Road 
P.O. Box 810 
Valley Forge, PA  19482-0810 
 
(610) 935-5577 







SECTION 2


TARGET ANALYTE SUMMARY







 
ORGANIC DATA QUALIFIERS 


 
 
ND The compound was not detected at or above the associated numerical value. 
 
U This compound should be considered “not-detected” because it was detected in a blank at a 


similar level. 
 
R Unusable result; compound may or may not be present in the sample. 
 
J Quantitation is approximate due to limitations identified during the quality assurance review 


(data validation).   
 
UJ This compound was analyzed for but was not detected.  The associated detection limit is 


probably higher due to a low bias identified during the quality assurance review. 
 
MPC Chromatographic peaks are present in the expected retention time window; however, 


chlorinated diphenyl interferences were noted.  The reported result represents the estimated 
maximum possible concentration if PCDF were present. 







Sample Lab Laboratory Validation Validation
Identification Parameter CAS No. Lab Result Qualifier Units Identification EDUEMPC Result Qualifier
1316057 2,3,7,8-TCDF 51207-31-9 U pg/L 0208030-1 12.260000 UJ
1316057 1,2,3,7,8-PeCDF 57117-41-6 U pg/L 0208030-1 13.760000 U
1316057 2,3,4,7,8-PeCDF 57117-31-4 U pg/L 0208030-1 13.040000 U
1316057 1,2,3,4,7,8-HxCDF 70648-26-9 U pg/L 0208030-1 23.540000 U
1316057 1,2,3,6,7,8-HxCDF 57117-44-9 U polL 0208030-1 19.610000 U
1316057 2,3,4,6,7,8-HxCDF 60851-34-5 U pg/L 0208030-1 24.570000 U
1316057 1,2,3,7,8,9-HxCDF 72918-21-9 U pg/L 0208030-1 27.080000 U
1316057 1,2,3,4,6,7,8-HpCDF 67562-39-4 U pg/L 0208030-1 20.340000 U
1316057 1,2,3,4,7,8,9-HpCDF 55673-89-7 U pg/L 0208030-1 25.590000 U
1316057 OCDF 39001-02-0 U pg/L 0208030-1 35.390000 U
1316057 2,3,7,8-TCDD 1746-01-6 U polL 0208030-1 14.920000 U
1316057 1,2,3,7,8-PeCDD 40321-76-4 U pg/L 0208030-1 17.150000 U
1316057 1,2,3,4,7,8-HxCDD 39227-28-6 U pg/L 0208030-1 28.330000 U
1316057 1,2,3,6,7,8-HxCDD 57653-85-7 U pg/L 0208030-1 24.150000 U
1316057 1,2,3,7,8,9-HxCDD 19408-74-3 U pg/L 0208030-1 23.960000 U
1316057 1,2,3,4,6,7,8-HpCDD 35822-46-9 U polL 0208030-1 29.290000 U
1316057 OCDD 3268-87-9 U pg/L 0208030-1 41.400000 U
1316057 Total TCDD 41903-57-5 pg/L 0208030-1 14.920000 U
1316057 Total PeCDD 36088-22-9 114.295000 pg/L 0208030-1 17.130000 114.295000
1316057 Total HxCDD 34465-46-8 pg/L 0208030-1 16.800000 U
1316057 Total HpCDD 37871-00-4 pg/L 0208030-1 28.900000 U
1316057 Total TCDF 55722-27-5 pg/L 0208030-1 12.220000 U
1316057 Total PeCDF 30402-15-4 220.272000 pg/L 0208030-1 13.270000 220.272000
1316057 Total HxCDF 55684-94-1 pg/L 0208030-1 23.340000 U
1316057 Total HpCDF 38998-75-3 pg/L 0208030-1 22.510000 U
1316058 2,3,7,8-TCDF 51207-31-9 U pg/L 0208030-10 5.028000 UJ
1316058 1,2,3,7,8-PeCDF 57117-41-6 U pg/L 0208030-10 8.613000 U
1316058 2,3,4,7,8-PeCDF 57117-31-4 U pg/L 0208030-10 8.162000 U
1316058 1,2,3,4,7,8-HxCDF 70648-26-9 U pg/L 0208030-10 17.620000 U
1316058 1,2,3,6,7,8-HxCDF 57117-44-9 U pg/L 0208030-10 14.680000 U
1316058 2,3,4,6,7,8-HxCDF 60851-34-5 U pg/L 0208030-10 18.400000 U
1316058 1,2,3,7,8,9-HxCDF 72918-21-9 U pg/L 0208030-10 20.280000 U
1316058 1,2,3,4,6,7,8-HpCDF 67562-39-4 U pg/L 0208030-10 13.250000 U
1316058 1,2,3,4,7,8,9-HpCDF 55673-89-7 U pg/L 0208030-10 16.670000 U
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Sample Lab Laboratory Validation Validation
Identification Parameter CAS No. Lab Result Qualifier Units Identification EDUEMPC Result Qualifier
1316058 OCDF 39001-02-0 U pg/L 0208030-10 22.500000 U
1316058 2,3,7,8-TCDD 1746-01-6 726.823000 pg/L 0208030-10 9.602000 726.823000 J
1316058 1,2,3,7,8-PeCDD 40321-76-4 U pg/L 0208030-10 16.180000 U
1316058 1,2,3,4,7,8-HxCDD 39227-28-6 U pg/L 0208030-10 18.560000 U
1316058 1,2,3,6,7,8-HxCDD 57653-85-7 U pg/L 0208030-10 15.820000 U
1316058 1,2,3,7,8,9-HxCDD 19408-74-3 U pg/L 0208030-10 15.700000 U
1316058 1,2,3,4,6,7,8-HpCDD 35822-46-9 U pg/L 0208030-10 17.100000 U
1316058 OCDD 3268-87-9 U pg/L 0208030-10 25.070000 U
1316058 Total TCDD 41903-57-5 726.823000 pg/L 0208030-10 9.602000 726.823000 J
1316058 Total PeCDD 36088-22-9 pg/L 0208030-10 16.160000 U
1316058 Total HxCDD 34465-46-8 pg/L 0208030-10 11.010000 U
1316058 Total HpCDD 37871-00-4 pg/L 0208030-10 16.870000 U
1316058 Total TCDF 55722-27-5 pg/L 0208030-10 5.011000 U
1316058 Total PeCDF 30402-15-4 pg/L 0208030-10 8.310000 U
1316058 Total HxCDF 55684-94-1 pg/L 0208030-10 17.480000 U
1316058 Total HpCDF 38998-75-3 pg/L 0208030-10 14.670000 U
1316061 2,3,7,8-TCDF 51207-31-9 U pg/L 0208030-12 3.247000 UJ
1316061 1,2,3,7,8-PeCDF 57117-41-6 U pg/L 0208030-12 3.062000 U
1316061 2,3,4,7,8-PeCDF 57117-31-4 U pg/L 0208030-12 2.901000 U
1316061 1,2,3,4,7,8-HxCDF 70648-26-9 U pg/L 0208030-12 9.158000 U
1316061 1,2,3,6,7,8-HxCDF 57117-44-9 U pg/L 0208030-12 7.629000 U
1316061 2,3,4,6,7,8-HxCDF 60851-34-5 U pg/L 0208030-12 9.561000 U
1316061 1,2,3,7,8,9-HxCDF 72918-21-9 U pg/L 0208030-12 10.530000 U
1316061 1,2,3,4,6,7,8-HpCDF 67562-39-4 U pg/L 0208030-12 4.901000 U
1316061 1,2,3,4,7,8,9-HpCDF 55673-89-7 U pg/L 0208030-12 6.165000 UJ
1316061 OCDF 39001-02-0 U pg/L 0208030-12 9.910000 U
1316061 2,3,7,8-TCDD 1746-01-6 288.775000 pg/L 0208030-12 2.867000 288.775000 J
1316061 1,2,3,7,8-PeCDD 40321-76-4 U pg/L 0208030-12 4.360000 U
1316061 1,2,3,4,7,8-HxCDD 39227-28-6 U pg/L 0208030-12 7.700000 UJ
1316061 1,2,3,6,7,8-HxCDD 57653-85-7 U pg/L 0208030-12 6.565000 U
1316061 1,2,3,7,8,9-HxCDD 19408-74-3 U pg/L 0208030-12 6.514000 U
1316061 1,2,3,4,6,7,8-HpCDD 35822-46-9 U pg/L 0208030-12 7.331000 U
1316061 OCDD 3268-87-9 U pg/L 0208030-12 10.420000 U
1316061 Total TCDD 41903-57-5 288.775000 pg/L 0208030-12 2.867000 288.775000 J
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Sample Lab Laboratory Validation Validation
Identification Parameter CAS No. Lab Result Qualifier Units Identification EDUEMPC Result Qualifier
1316061 Total PeCDD 36088-22-9 pg/L 0208030-12 4.355000 U
1316061 Total HxCDD 34465-46-8 pg/L 0208030-12 4.568000 U
1316061 Total HpCDD 37871-00-4 paIL 0208030-12 7.233000 U
1316061 Total TCDF 55722-27-5 pg/L 0208030-12 3.236000 U
1316061 Total PeCDF 30402-15-4 pg/L 0208030-12 2.954000 U
1316061 Total HxCDF 55684-94-1 pg/L 0208030-12 9.082000 U
1316061 Total HpCDF 38998-75-3 pg/L 0208030-12 5.425000 U
1316074 2,3,7,8-TCDF 51207-31-9 U pg/L 0208030-14 1.984000 UJ
1316074 1,2,3,7,8-PeCDF 57117-41-6 U pg/L 0208030-14 2.832000 U
1316074 2,3,4,7,8-PeCDF 57117-31-4 U pg/L 0208030-14 2.684000 U
1316074 1,2,3,4,7,8-HxCDF 70648-26-9 U pg/L 0208030-14 6.712000 U
1316074 1,2,3,6,7,8-HxCDF 57117-44-9 U pg/L 0208030-14 5.591000 U
1316074 2,3,4,6,7,8-HxCDF 60851-34-5 U pg/L 0208030-14 7.008000 U
1316074 1,2,3,7,8,9-HxCDF 72918-21-9 U pg/L 0208030-14 7.723000 U
1316074 1,2,3,4,6,7,8-HpCDF 67562-39-4 U pg/L 0208030-14 3.968000 U
1316074 1,2,3,4,7,8,9-HpCDF 55673-89-7 U pg/L 0208030-14 4.991000 UJ
1316074 OCDF 39001-02-0 U pg/L 0208030-14 6.826000 U
1316074 2,3,7,8-TCDD 1746-01-6 U pg/L 0208030-14 2.328000 U
1316074 1,2,3,7,8-PeCDD 40321-76-4 U pg/L 0208030-14 4.270000 U
1316074 1,2,3,4,7,8-HxCDD 39227-28-6 U pg/L 0208030-14 5.213000 UJ
1316074 1,2,3,6,7,8-HxCDD 57653-85-7 U pg/L 0208030-14 4.445000 U
1316074 1,2,3,7,8,9-HxCDD 19408-74-3 U pg/L 0208030-14 4.410000 U
1316074 1,2,3,4,6,7,8-HpCDD 35822-46-9 U pg/L 0208030-14 6.052000 U
1316074 OCDD 3268-87-9 U pg/L 0208030-14 6.849000 U
1316074 Total TCDD 41903-57-5 pg/L 0208030-14 2.328000 U
1316074 Total PeCDD 36088-22-9 pg/L 0208030-14 4.265000 U
1316074 Total HxCDD 34465-46-8 pg/L 0208030-14 3.093000 U
1316074 Total HpCDD 37871-00-4 pg/L 0208030-14 5.971000 U
1316074 Total TCDF 55722-27-5 pg/L 0208030-14 1.977000 U
1316074 Total PeCDF 30402-15-4 pg/L 0208030-14 2.732000 U
1316074 Total HxCDF 55684-94-1 pg/L 0208030-14 6.657000 U
1316074 Total HpCDF 38998-75-3 pg/L 0208030-14 4.391000 U
1316060 2,3,7,8-TCDF 51207-31-9 U paIL 0208030-17 1.949000 UJ
1316060 1,2,3,7,8-PeCDF 57117-41-6 U pg/L 0208030-17 2.769000 U
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Sample Lab Laboratory Validation Validation
Identification Parameter CAS No. Lab Result Qualifier Units Identification EDLI EMPC Result Qualifier
1316060 2,3,4,7,8-PeCDF 57117-31-4 U pg/l 0208030-17 2.624000 U
1316060 1,2,3,4,7,8-HxCDF 70648-26-9 U pg/l 0208030-17 5.467000 U
1316060 1,2,3,6,7,8-HxCDF 57117-44-9 U pg/l 0208030-17 4.554000 U
1316060 2,3,4,6,7,8-HxCDF 60851-34-5 U pg/l 0208030-17 5.708000 U
1316060 1,2,3,7,8,9-HxCDF 72918-21-9 U pg/l 0208030-17 6.291000 U
1316060 1,2,3,4,6,7,8-HpCDF 67562-39-4 U pg/l 0208030-17 3.457000 U
1316060 1,2,3,4,7,8,9-HpCDF 55673-89-7 U pg/l 0208030-17 4.348000 UJ
1316060 OCDF 39001-02-0 U pg/l 0208030-17 4.866000 U
1316060 2,3,7,8-TCDD 1746-01-6 U pg/l 0208030-17 2.604000 U
1316060 1,2,3,7,8-PeCDD 40321-76-4 U pg/l 0208030-17 3.625000 U
1316060 1,2,3,4,7,8-HxCDD 39227-28-6 U pall 0208030-17 5.734000 UJ
1316060 1,2,3,6,7,8-HxCDD 57653-85-7 U pg/l 0208030-17 4.889000 U
1316060 1,2,3,7,8,9-HxCDD 19408-74-3 U pg/l 0208030-17 4.851000 U
1316060 1,2,3,4,6,7,8-HpCDD 35822-46-9 U pg/l 0208030-17 4.253000 U
1316060 OCDD 3268-87-9 U pg/l 0208030-17 4.465000 U
1316060 Total TCDD 41903-57-5 pg/l 0208030-17 2.604000 U
1316060 Total PeCDD 36088-22-9 pg/l 0208030-17 3.621000 U
1316060 Total HxCDD 34465-46-8 pg/l 0208030-17 3.402000 U
1316060 Total HpCDD 37871-00-4 pg/l 0208030-17 4.196000 U
1316060 Total TCDF 55722-27-5 pg/l 0208030-17 1.943000 U
1316060 Total PeCDF 30402-15-4 pg/l 0208030-17 2.671000 U
1316060 Total HxCDF 55684-94-1 pg/l 0208030-17 5.422000 U
1316060 Total HpCDF 38998-75-3 pg/l 0208030-17 3.826000 U
1316059 2,3,7,8-TCDF 51207-31-9 U pg/l 0208030-21 2.135000 UJ
1316059 1,2,3,7,8-PeCDF 57117-41-6 U pg/l 0208030-21 1.953000 U
1316059 2,3,4,7,8-PeCDF 57117-31-4 U pg/l 0208030-21 1.851000 U
1316059 1,2,3,4,7,8-HxCDF 70648-26-9 U pg/l 0208030-21 4.717000 U
1316059 1,2,3,6,7,8-HxCDF 57117-44-9 U pg/l 0208030-21 3.929000 U
1316059 2,3,4,6,7,8-HxCDF 60851-34-5 U pall 0208030-21 4.924000 U
1316059 1,2,3,7,8,9-HxCDF 72918-21-9 U pg/l 0208030-21 5.427000 U
1316059 1,2,3,4,6,7,8-HpCDF 67562-39-4 U pall 0208030-21 2.469000 U
1316059 1,2,3,4,7,8,9-HpCDF 55673-89-7 U pg/l 0208030-21 3.105000 UJ
1316059 OCDF 39001-02-0 U pall 0208030-21 2.700000 U
1316059 2,3,7,8-TCDD 1746-01-6 U pg/l 0208030-21 1.899000 U
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Sample Lab Laboratory Validation Validation
Identification Parameter CAS No. Lab Result Qualifier Units Identification EDUEMPC Result Qualifier
1316059 1,2,3,7,8-PeCDD 40321-76-4 U pg/L 0208030-21 2.443000 U
1316059 1,2,3,4,7,8-HxCDD 39227-28-6 U pg/L 0208030-21 3.283000 UJ
1316059 1,2,3,6,7,8-HxCDD 57653-85-7 U pg/L 0208030-21 2.799000 U
1316059 1,2,3,7,8,9-HxCDD 19408-74-3 U pg/L 0208030-21 2.778000 U
1316059 1,2,3,4,6,7,8-HpCDD 35822-46-9 U pg/L 0208030-21 2.270000 U
1316059 OCDD 3268-87-9 U pg/L 0208030-21 2.814000 U
1316059 Total TCDD 41903-57-5 pg/L 0208030-21 1.899000 U
1316059 Total PeCDD 36088-22-9 pg/L 0208030-21 2.440000 U
1316059 Total HxCDD 34465-46-8 pg/L 0208030-21 1.948000 U
1316059 Total HpCDD 37871-00-4 pg/L 0208030-21 2.240000 U
1316059 Total TCDF 55722-27-5 pg/L 0208030-21 2.128000 U
1316059 Total PeCDF 30402-15-4 pg/L 0208030-21 1.884000 U
1316059 Total HxCDF 55684-94-1 pg/L 0208030-21 4.678000 U
1316059 Total HpCDF 38998-75-3 pg/L 0208030-21 2.732000 U
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0208030EDD with final results_2b.xls


Sample Lab Laboratory EDU Validation Validation
Identification Parameter CAS No. Lab Result Qualifier Units Identification EMPC Result Qualifier
1316057 uf 2,3,7,8-TCDF 51207-31-9 U pg/L 0208030-3 0.336000 U
1316057 uf 1,2,3,7,8-PeCDF 57117-41-6 U pg/L 0208030-3 2.740000 U
1316057 uf 2,3,4,7,8-PeCDF 57117-31-4 U pg/L 0208030-3 2.687000 U
1316057 uf 1,2,3,4,7,8-HxCDF 70648-26-9 U pg/L 0208030-3 21.920000 U
1316057 uf 1,2,3,6,7,8-HxCDF 57117-44-9 U pg/L 0208030-3 19.760000 U
1316057 uf 2,3,4,6,7,8-HxCDF 60851-34-5 U pg/L 0208030-3 23.260000 U
1316057 uf 1,2,3,7,8,9-HxCDF 72918-21-9 U pg/L 0208030-3 26.440000 U
1316057 uf 1,2,3,4,6,7,8-HpCDF 67562-39-4 B pg/L 0208030-3 11.148000 U
1316057 uf 1,2,3,4,7,8,9-HpCDF 55673-89-7 U pg/L 0208030-3 0.472000 U
1316057 uf OCDF 39001-02-0 20.836000 B pg/L 0208030-3 0.603000 20.836000 U
1316057 uf 2,3,7,8-TCDD 1746-01-6 68.043000 pg/L 0208030-3 0.369000 68.043000 J
1316057 uf 1,2,3,7,8-PeCDD 40321-76-4 U pg/L 0208030-3 3.641000 U
1316057 uf 1,2,3,4,7,8-HxCDD 39227-28-6 U pg/L 0208030-3 18.110000 U
1316057 uf 1,2,3,6,7,8-HxCDD 57653-85-7 U pg/L 0208030-3 17.290000 U
1316057 uf 1,2,3,7,8,9-HxCDD 19408-74-3 U pg/L 0208030-3 17.210000 U
1316057 uf 1,2,3,4,6,7,8-HpCDD 35822-46-9 B pg/L 0208030-3 9.020000 U
1316057 uf OCDD 3268-87-9 B pg/L 0208030-3 21.823000 U
1316057 uf Total TCDD 41903-57-5 142.463000 pg/L 0208030-3 0.369000 142.463000 J
1316057 uf Total PeCDD 36088-22-9 9786.429000 pg/L 0208030-3 3.641000 9786.429000
1316057 uf Total HxCDD 34465-46-8 pg/L 0208030-3 11.680000 U
1316057 uf Total HpCDD 37871-00-4 pg/L 0208030-3 9.020000 U
1316057 uf Total TCDF 55722-27-5 199.032000 pg/L 0208030-3 0.336000 199.032000
1316057 uf Total PeCDF 30402-15-4 1026.516000 pg/L 0208030-3 2.702000 1026.516000
1316057 uf Total HxCDF 55684-94-1 60.022000 pg/L 0208030-3 22.590000 60.022000
1316057 uf Total HpCDF 38998-75-3 pg/L 0208030-3 11.148000 U
1316058 uf 2,3,7,8-TCDF 51207-31-9 U pg/L 0208030-11 0.747000 U
1316058 uf 1,2,3,7,8-PeCDF 57117-41-6 U pg/L 0208030-11 0.950000 U
1316058 uf 2,3,4,7,8-PeCDF 57117-31-4 U pg/L 0208030-11 0.931000 U
1316058 uf 1,2,3,4,7,8-HxCDF 70648-26-9 U pg/L 0208030-11 1.586000 U
1316058 uf 1,2,3,6,7,8-HxCDF 57117-44-9 U pg/L 0208030-11 1.429000 U
1316058 uf 2,3,4,6,7,8-HxCDF 60851-34-5 U pg/L 0208030-11 1.682000 U
1316058 uf 1,2,3,7,8,9-HxCDF 72918-21-9 U pg/L 0208030-11 1.912000 U
1316058 uf 1,2,3,4,6,7,8-HpCDF 67562-39-4 U pg/L 0208030-11 0.182000 U
1316058 uf 1,2,3,4,7,8,9-HpCDF 55673-89-7 U pg/L 0208030-11 0.212000 U
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0208030EDD with final results_2b.xls


Sample Lab Laboratory EDU Validation Validation
Identification Parameter CAS No. Lab Result Qualifier Units Identification EMPC Result Qualifier
1316058 uf OCDF 39001-02-0 U pg/L 0208030-11 0.309000 U
1316058 uf 2,3,7,8-TCDD 1746-01-6 2742.723000 pg/L 0208030-11 0.983000 2742.723000 J
1316058 uf 1,2,3,7,8-PeCDD 40321-76-4 U pg/L 0208030-11 0.973000 U
1316058 uf 1,2,3,4,7,8-HxCDD 39227-28-6 U pg/L 0208030-11 0.481000 U
1316058 uf 1,2,3,6,7,8-HxCDD 57653-85-7 U pg/L 0208030-11 0.459000 U
1316058 uf 1,2,3,7,8,9-HxCDD 19408-74-3 U pg/L 0208030-11 0.457000 U
1316058 uf 1,2,3,4,6,7,8-HpCDD 35822-46-9 B pg/L 0208030-11 2.237000 U
1316058 uf OCDD 3268-87-9 U pg/L 0208030-11 0.365000 U
1316058 uf Total TCDD 41903-57-5 2742.723000 pg/L 0208030-11 0.983000 2742.723000 J
1316058 uf Total PeCDD 36088-22-9 pg/L 0208030-11 0.973000 U
1316058 uf Total HxCDD 34465-46-8 pg/L 0208030-11 0.310000 U
1316058 uf Total HpCDD 37871-00-4 7.214000 pg/L 0208030-11 2.237000 7.214000 J
1316058 uf Total TCDF 55722-27-5 pg/L 0208030-11 0.747000 U
1316058 uf Total PeCDF 30402-15-4 pg/L 0208030-11 0.937000 U
1316058 uf Total HxCDF 55684-94-1 pg/L 0208030-11 1.634000 U
1316058 uf Total HpCDF 38998-75-3 pg/L 0208030-11 0.196000 U
1316061 uf 2,3,7,8-TCDF 51207-31-9 U pg/L 0208030-13 1.060000 U
1316061 uf 1,2,3,7,8-PeCDF 57117-41-6 U pg/L 0208030-13 0.664000 U
1316061 uf 2,3,4,7,8-PeCDF 57117-31-4 U pg/L 0208030-13 0.651000 U
1316061 uf 1,2,3,4,7,8-HxCDF 70648-26-9 U pg/L 0208030-13 0.771000 U
1316061 uf 1,2,3,6,7,8-HxCDF 57117-44-9 U pg/L 0208030-13 0.694000 U
1316061 uf 2,3,4,6,7,8-HxCDF 60851-34-5 U pg/L 0208030-13 0.817000 U
1316061 uf 1,2,3,7,8,9-HxCDF 72918-21-9 U pg/L 0208030-13 0.929000 U
1316061 uf 1,2,3,4,6,7,8-HpCDF 67562-39-4 B pg/L 0208030-13 3.214000 U
1316061 uf 1,2,3,4,7,8,9-HpCDF 55673-89-7 U pg/L 0208030-13 0.457000 U
1316061 uf OCDF 39001-02-0 U pg/L 0208030-13 0.636000 U
1316061 uf 2,3,7,8-TCDD 1746-01-6 6154.176000 pg/L 0208030-13 1.203000 6154.176000 J
1316061 uf 1,2,3,7,8-PeCDD 40321-76-4 U pg/L 0208030-13 1.065000 U
1316061 uf 1,2,3,4,7,8-HxCDD 39227-28-6 U pg/L 0208030-13 0.446000 U
1316061 uf 1,2,3,6,7,8-HxCDD 57653-85-7 U pg/L 0208030-13 0.426000 U
1316061 uf 1,2,3,7,8,9-HxCDD 19408-74-3 U paiL 0208030-13 0.424000 U
1316061 uf 1,2,3,4,6,7,8-HpCDD 35822-46-9 U pg/L 0208030-13 0.436000 U
1316061 uf OCDD 3268-87-9 9.510000 B pg/L 0208030-13 0.515000 9.510000 J
1316061 uf Total TCDD 41903-57-5 6334.076000 paiL 0208030-13 1.203000 6334.076000 J
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0208030EDD with final results_2b.xls


Sample Lab Laboratory EDU Validation Validation
Identification Parameter CAS No. Lab Result Qualifier Units Identification EMPC Result Qualifier
1316061 uf Total PeCDD 36088-22-9 pg/L 0208030-13 1.065000 U
1316061 uf Total HxCDD 34465-46-8 pg/L 0208030-13 0.288000 U
1316061 uf Total HpCDD 37871-00-4 pg/L 0208030-13 0.436000 U
1316061 uf Total TCDF 55722-27-5 pg/L 0208030-13 1.060000 U
1316061 uf Total PeCDF 30402-15-4 52.994000 pg/L 0208030-13 0.655000 52.994000
1316061 uf Total HxCDF 55684-94-1 66.015000 pg/L 0208030-13 0.794000 66.015000
1316061 uf Total HpCDF 38998-75-3 pg/L 0208030-13 3.214000 U
1316074 uf 2,3,7,8-TCDF 51207-31-9 U pg/L 0208030-15 0.742000 U
1316074 uf 1,2,3,7,8-PeCDF 57117-41-6 U pg/L 0208030-15 0.663000 U
1316074 uf 2,3,4,7,8-PeCDF 57117-31-4 U pg/L 0208030-15 0.651000 U
1316074 uf 1,2,3,4,7,8-HxCDF 70648-26-9 U pg/L 0208030-15 0.675000 U
1316074 uf 1,2,3,6,7,8-HxCDF 57117-44-9 U pg/L 0208030-15 0.609000 U
1316074 uf 2,3,4,6,7,8-HxCDF 60851-34-5 U pg/L 0208030-15 0.716000 U
1316074 uf 1,2,3,7,8,9-HxCDF 72918-21-9 U pg/L 0208030-15 0.814000 U
1316074 uf 1,2,3,4,6,7,8-HpCDF 67562-39-4 U pg/L 0208030-15 0.495000 U
1316074 uf 1,2,3,4,7,8,9-HpCDF 55673-89-7 B pg/L 0208030-15 1.397000 U
1316074 uf OCDF 39001-02-0 U pg/L 0208030-15 0.715000 U
1316074 uf 2,3,7,8-TCDD 1746-01-6 9.993000 pg/L 0208030-15 1.323000 9.993000 J
1316074 uf 1,2,3,7,8-PeCDD 40321-76-4 U pg/L 0208030-15 0.563000 U
1316074 uf 1,2,3,4,7,8-HxCDD 39227-28-6 U pg/L 0208030-15 0.754000 U
1316074 uf 1,2,3,6,7,8-HxCDD 57653-85-7 U pg/L 0208030-15 0.719000 U
1316074 uf 1,2,3,7,8,9-HxCDD 19408-74-3 U pg/L 0208030-15 0.716000 U
1316074 uf 1,2,3,4,6,7,8-HpCDD 35822-46-9 U pg/L 0208030-15 0.596000 U
1316074 uf OCDD 3268-87-9 U pg/L 0208030-15 0.767000 U
1316074 uf Total TCDD 41903-57-5 9.993000 pg/L 0208030-15 1.323000 9.993000 J
1316074 uf Total PeCDD 36088-22-9 pg/L 0208030-15 0.563000 U
1316074 uf Total HxCDD 34465-46-8 pg/L 0208030-15 0.486000 U
1316074 uf Total HpCDD 37871-00-4 pg/L 0208030-15 0.596000 U
1316074 uf Total TCDF 55722-27-5 pg/L 0208030-15 0.742000 U
1316074 uf Total PeCDF 30402-15-4 pg/L 0208030-15 0.654000 U
1316074 uf Total HxCDF 55684-94-1 pg/L 0208030-15 0.696000 U
1316074 uf Total HpCDF 38998-75-3 pg/L 0208030-15 1.397000 U
1316060 uf 2,3,7,8-TCDF 51207-31-9 U pg/L 0208030-19 0.441000 U
1316060 uf 1,2,3,7,8-PeCDF 57117-41-6 U pg/L 0208030-19 2.053000 U
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0208030EDD with final results_2b.xls


Sample Lab Laboratory EDLI Validation Validation
Identification Parameter CAS No. Lab Result Qualifier Units Identification EMPC Result Qualifier
1316060 uf 2,3,4,7,8-PeCDF 57117-31-4 U pg/L 0208030-19 2.013000 U
1316060 uf 1,2,3,4,7,8-HxCDF 70648-26-9 U pg/L 0208030-19 11.240000 U
1316060 uf 1,2,3,6,7,8-HxCDF 57117-44-9 U pg/L 0208030-19 10.130000 U
1316060 uf 2,3,4,6,7,8-HxCDF 60851-34-5 U pg/L 0208030-19 11.920000 U
1316060 uf 1,2,3,7,8,9-HxCDF 72918-21-9 U pg/L 0208030-19 13.560000 U
1316060 uf 1,2,3,4,6,7,8-HpCDF 67562-39-4 U pg/L 0208030-19 0.607000 U
1316060 uf 1,2,3,4,7,8,9-HpCDF 55673-89-7 U pg/L 0208030-19 0.709000 U
1316060 uf OCDF 39001-02-0 U pg/L 0208030-19 0.995000 U
1316060 uf 2,3,7,8-TCDD 1746-01-6 338.874000 pg/L 0208030-19 0.868000 338.874000 J
1316060 uf 1,2,3,7,8-PeCDD 40321-76-4 424.418000 pg/L 0208030-19 2.679000 424.418000
1316060 uf 1,2,3,4,7,8-HxCDD 39227-28-6 U pg/L 0208030-19 5.474000 U
1316060 uf 1,2,3,6,7,8-HxCDD 57653-85-7 U pg/L 0208030-19 5.223000 U
1316060 uf 1,2,3,7,8,9-HxCDD 19408-74-3 U pg/L 0208030-19 5.200000 U
1316060 uf 1,2,3,4,6,7,8-HpCDD 35822-46-9 U pg/L 0208030-19 0.803000 U
1316060 uf OCDD 3268-87-9 U pg/L 0208030-19 0.902000 U
1316060 uf Total TCDD 41903-57-5 338.874000 pg/L 0208030-19 0.868000 338.874000 J
1316060 uf Total PeCDD 36088-22-9 1979.688000 pg/L 0208030-19 2.679000 1979.688000
1316060 uf Total HxCDD 34465-46-8 pg/L 0208030-19 3.531000 U
1316060 uf Total HpCDD 37871-00-4 pg/L 0208030-19 0.803000 U
1316060 uf Total TCDF 55722-27-5 541.784000 pg/L 0208030-19 0.441000 541.784000
1316060 uf Total PeCDF 30402-15-4 556.593000 pg/L 0208030-19 2.025000 556.593000
1316060 uf Total HxCDF 55684-94-1 188.874000 pg/L 0208030-19 11.580000 188.874000
1316060 uf Total HpCDF 38998-75-3 pg/L 0208030-19 0.654000 U
1316059 uf 2,3,7,8-TCDF 51207-31-9 U pg/L 0208030-22 0.372000 U
1316059 uf 1,2,3,7,8-PeCDF 57117-41-6 U pg/L 0208030-22 1.520000 U
1316059 uf 2,3,4,7,8-PeCDF 57117-31-4 U pg/L 0208030-22 1.490000 U
1316059 uf 1,2,3,4,7,8-HxCDF 70648-26-9 U pg/L 0208030-22 5.454000 U
1316059 uf 1,2,3,6,7,8-HxCDF 57117-44-9 U pg/L 0208030-22 4.915000 U
1316059 uf 2,3,4,6,7,8-HxCDF 60851-34-5 U pg/L 0208030-22 5.785000 U
1316059 uf 1,2,3,7,8,9-HxCDF 72918-21-9 U pg/L 0208030-22 6.577000 U
1316059 uf 1,2,3,4,6,7,8-HpCDF 67562-39-4 B pg/L 0208030-22 4.021000 U
1316059 uf 1,2,3,4,7,8,9-HpCDF 55673-89-7 U pg/L 0208030-22 0.696000 U
1316059 uf OCDF 39001-02-0 U pg/L 0208030-22 0.953000 U
1316059 uf 2,3,7,8-TCDD 1746-01-6 233.874000 pg/L 0208030-22 2.133000 233.874000 J
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0208030EDD with final results_2b.xls


Sample Lab Laboratory EDU Validation Validation
Identification Parameter CAS No. Lab Result Qualifier Units Identification EMPC Result Qualifier
1316059 uf 1,2,3,7,8-PeCDD 40321-76-4 102.306000 pg/L 0208030-22 3.937000 102.306000
1316059 uf 1,2,3,4,7,8-HxCDD 39227-28-6 U pg/L 0208030-22 0.743000 U
1316059 uf 1,2,3,6,7,8-HxCDD 57653-85-7 U pg/L 0208030-22 0.709000 U
1316059 uf 1,2,3,7,8,9-HxCDD 19408-74-3 U pQ/L 0208030-22 0.706000 U
1316059 uf 1,2,3,4,6,7,8-HpCDD 35822-46-9 U pg/L 0208030-22 0.641000 U
1316059 uf OCDD 3268-87-9 U pg/L 0208030-22 0.660000 U
1316059 uf Total TCDD 41903-57-5 233.874000 pg/L 0208030-22 2.133000 233.874000 J
1316059 uf Total PeCDD 36088-22-9 436.273000 pg/L 0208030-22 3.937000 436.273000
1316059 uf Total HxCDD 34465-46-8 pg/L 0208030-22 0.480000 U
1316059 uf Total HpCDD 37871-00-4 pg/L 0208030-22 0.641000 U
1316059 uf Total TCDF 55722-27-5 38.679000 pg/L 0208030-22 0.372000 38.679000
1316059 uf Total PeCDF 30402-15-4 473.756000 pg/L 0208030-22 1.499000 473.756000
1316059 uf Total HxCDF 55684-94-1 81.812000 pg/L 0208030-22 5.620000 81.812000
1316059 uf Total HpCDF 38998-75-3 pg/L 0208030-22 4.021000 U
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SECTION 3


ORGANIC DATA SUPPORT DOCUMENTATION







A. FILTERED SAMPLES







Reviewed by: .w.-:-r~'L\'V\-\"'W\~ _
Approved by: m.m...!


Completion Date: :~:4~·M::t;():e=.===========
Applicable Sample No's (~r to Table 1 in the


Quality Assurance Review


ORGANIC ANALYSIS SUPPORT DOCUMENTATION


loQ(€-~rQ
ESI project name: telY'k&\.e ~ClM<


Sample Collection Dates: A---i '7-sJOq
Job Number: ·ZCo'¥f;O"Jb


Project 11anager: ~~~
L~ormory:~~~&~t-~\~··-=~l~------


Deliverable: CLP ()C)
Tier I ( )


Tier II ( )


Limited ( )


Other:


Sample No.


\?,iIDos 7


t~1 (eo58


13rOO~1


Criteria Examined in
Detail


Lab Control No. -+ ~
+(""¥tt&D) Dlreo30~ I C~<,. !M{;,f))


O}Ll <cso 3D .- \0


O'loB'D 3D - \-,
(D.080~-I'2...


Problems Identified Support Documentation
Attachments


The following table indicates criteria that
were examined, the identified problems,
and support documentation attachments


Comments:


Check (-..J) ifYes or Footnote
Letter for Comments Below


Check C..J) if Yes or Footnote
Letter for Comments Below







BLANK ANALYSIS RESULTS FOR ORGANIC PARAMETERS


.. ····Jt:4t~~,"':J,i,H~E.
l. .C-DgBd·


.......................................... +'t:it~r:Jt;rl(:Q>£;
I, rt?)/~tt3;::J:~~E


.................................................,::......•.•.•.•.......•...•...•.•.•.•.•.•.•.•.•.•.......••..••.•.•....•.•.•.•.•.•.•.•.•.•.•.•.•.•.!.HI/~@~ !L y;. .


1 - V = Volatile; S = Semivolatile; P = PesticidelPCB; a = Other:


...........!


...........( Ern'Pc..
1: .9') /Ett\PC


. e~
.. ) tMA:'-
... wi ww •••••••• £tr\ft-


2 - MB = Method Blank; TB = Trip Blank; EB = Equipment Blank; FB = Field Blank; IB = Instrument Blank; SB = Storage Blank


Notes:







EVALAUTION OF ORGANIC DUPLICATE ANALYSIS PRECISION


* Enter the project-specifIc or default acceptance cntena


PRECISION OBJECTIVES*
Units pg/L Analyte > or = 5 X RL I RPD < or = 20


Analyte < 5 X RL I Difference < or =RL Times 1
..


1316058 1316061
Analyte Analyte


ANALYTE Concentration Qual RL Concentration Qual RL Difference RPD Notes
2,3,7,8-TCDD 726.82 10 288.78 10 NA 86.26% 1


NA #DIV/Ol #DIV/Ol
NA #DIV/O! #DIV/Ol
NA #DIV/O! #DIV/O!
NA #DIV/O! #DIV/OI
NA #DIV/O! #DIV/O!
NA #DIV/O! #DIV/O!
NA #DIV/O! #DIV/O!
NA #DIV/O! #DIV/O!
NA #DIV/O! #DIV/O!
NA #DIV/O! #DIV/O!
NA #DIV/O! #DIV/O!
NA #DIV/O! #DIV/O!
NA #DIV/O! #DIV/O!
NA #DIV/O! #DIV/OI
NA #DIV/OI #DIV/OI
NA #DIV/OI #DIV/Ol


NOTES:
Qual) Column to enter J, U, U*, or B
RPD) Relative Percent Difference
RL) Reporting Limit
J) The analyte concentration should be considered estimated.
U) The analyte was not-detected in the sample. The half of the numerical value will be used for comparison purposes.
U* or B) The result was blank qualified. The numerical value will be used for comparison purposes.
NA) The RPD or Difference is not applicable.
1) Both results are> or = 5 X RL and RPD over acceptance limit, flag positive results "J".
2) At least one of the results is < 5 X RL and difference is over acceptance limit, flag positive results "J" and "not-detected" results "UJ".
Comments:







US EPA - Method 8290A


Matrix: (SOIIJWATERIASI-VTISSUElOIL) _Wc..;a,;.;.te::.:.r _


Lab Code: ..=O"-H..=0.;;12::..;4c:..l -:Case No.: Centredale Manor


Lab Name: DATA/ANALYSIS TECHNOLOGIES


__-,,1.-=.0 g f L --'L _


I
Sample No.


1316057


SDGNo.: 1316057


Lab Sample 10: 0208030-1


QCCode: N
Lab File 10: 8290005S:10


Date Received: 26.Q2-OO


Date Extracted: 270208


Date Analyzed: lS.Q4-OO 7:57


Dilution Factor:


NATO No.:


Loureio EngineeringContract:


% SolidsILipids 0.0%


10: 0.25 (mm)


20.00 (ul)


(SEPFfSPE)


1DFA - Form \-HR CDD-l


CDDfCDF SAMPLE DATA SUMMARY
HIGH RESOLUTiON


SEPF


JWS-DB-5


....:....-__(UL)


Water Samp'le Prep:


Sample wtlvol:


GCColumn:


Concentrated Extract Volume:


Injection Volume:


CONCENTRATION UNITS: (pgfI.., ngfKg, pg) pg/L


TARGET PEAK ION
ANALYTE RT RATIO # CONCENTRATION Q EMPCfEDL


2,3,7,8-TCDF U 12.26
l,2,3,7,8-PeCDF U 13.76
2,3,4,7,8-PeCDF U 13.04
l,2,3,4,7,8-HxCDF U 23.54
l,2,3,6,7,8-HxCDF U 19.61
2,3,4,6,7,8-HxCDF U 24.57
l,2,3,7,8,9-HxCDF U 27.08
l,2,3,4,6,7,8-HoCDF U 20.34
1,2,3,4,7,8,9-HoCDF U 25.59
OCDF U 35.39


2,3,7,8-TCDD U 14.92
1,2,3,7,8-PeCDD U 17.15
1,2,3,4,7,8-HxCDD U 28.33
1,2,3,6,7 8-HxCDO U 24.15
l,2,3,7,8,9-HxCDD U 23.96
l,2,3,4,67,8-HpCDD U 29.29
OCOD U 41.40
NOTE. Concentrations, Estimated Maximum Possible Concentrations (EMPCs), and Estimated Detection levels (EOLs)
for soUd samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis with % lipids).


LABELED PEAK ION ION RATIO LIMITS RECOVERY LIMITS
COMPOUNDS Tvoe AT RATIO f lOW HIGH %REC f lOW HIGH


13e-2,37,8-TCDF IS 27:31 0.84 0.65 0.89 82 40 135


13C-1 2,37,8-PeCDF IS 31:53 1.58 1.32 1.78 72 40 135


13C-l,2 3 67,8-HxCDF IS 36:53 0.50 0.43 0.59 79 40 135


13C-l 2,3,4,6,78-HpCDF IS 40:41 0.47 0.37 0.51 79 40 135


13e-2,3,7,8-TeDO IS 28:18 0.83 0.65 0.89 79 40 135


13e-1.2,3,7,8-PeCDD IS 33:08 1.59 1.32 1.78 75 40 135


13C-1,2,3,6,7 8-HxCOD IS 38:02 1.27 1.05 1.43 81 40 135


13e-l.2,3 4 6 7 8-HpCDD IS 41:41 1.15 0.88 1.2 80 40 135


13e-oCDO IS 44:24 0.90 0.76 1.02 70 40 135


37C12-23,7,8-TCDD SUIT 28:20 1.00 1 1 107 40 135


13e-2 3 4,7 8-PeCDF Surr 32:43 1.48 1.32 1.78 99 40 135


13e-l 2,347 8-HxCDF Surr 36:53 0.50 0.43 0.59 118 40 135


13e-l.2,3.47,8-HxCDO Surr 37:55 1.35 1.05 1.43 92 40 135


13e-l.2,3.47 8 9-HpCOF Surr 42:04 0.44 0.37 0.51 96 40 135


13C12-1,2 3 7 8 9-HxCOF Alt 38:46 0.50 0.43 0.59 IC 158 . 40 135


13e-l.2,34-TCOD RS 28:07 0.82 0.65 0.89 NA - NA NA


13e-l 23 7,8,9-HxCOO RS 38:27 1.37 1.05 1.43 NA NA NA


• Column to be used to flag values outside QC limits.


1mI1ll2llOArev2
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US EPA· Method 8290A


1DFB • Form I-HR CDD·2


CDD/CDF TOXICITY EQUIVALENCE SUMMARY
HIGH RESOLUTiON


Lab Name: DATNANALYSIS TECHNOLOGIES Contract: Loureio Engineering


,"""P. N.


1316057


Matrix: (SOILlWATERlASHlTISSUElOIL) ..:W..:..:a~te::::r _


Lab Code: -,O,,-,H..:.:0:..:l.::2c.:.4.:...1 ----.::Case No.: Centredale Manor


Concentrated Extract Volume:


__...:.1.:.::;OO:=... gIL .::L'-- _


SDGNo.: 1316057


Lab Sample 10: 0208030·1


Lab File 10: 829OOO5S:10


Date Received: 26~2~8


Date Extracted: 27 02 08


Date Analyzed: 15~~


Dilution Factor:


NA


0.0%


TO No.:


(mm)


% Solids:


% Lipids


10: 0.25


__..::20:=...(ul)


SEPF (SEPF/SPE)


JWS-DB-5


...:.....__(UI)


Sample wtlvol:


Water Sample Prep:


Injection Volume:


GCColumn:


CONCENTRATION UNITS: (pg/L or ngIKg) pg/L


TARGET ANALYTE CONCENTRATION TEP
TEF-ADJUSTED


CONCENTRATIONS


2,3,7,8-TCDF x 0.10 =
1,2,3,7,8-PecDF x 0.05 =
2,3,4,7,8·PeCDF x 0.50 =
1,2,3,4,7,8-HxCDF x 0.10 =
1,2,3,6,7,8-HxCOF x 0.10 =
2,3,4,6,7,8-HxCOF x 0.10 =
1,2,3,7,8,9-HxCOF x 0.10 =
1,2,3,4,6,7,8-HoCDF x 0.01 =
1,2,3,4,7,8,9-HpCDF x 0.01 =
OCDF x 0.001 =
2,3,7,8-TCDD x 1.00 =
1,2,3,7,8-PeCDD x 0.50 =
1,2,3,4,7,8-HxCDO x 0.10 =
l,2,3,6,7,8-HxCDD x 0.10 =
1,2,3,7,8,9-HxCDO x 0.10 =
l,2,3.4,6,7,8-HoCDD x 0.01 =
OCOO x 0.001 =


Total = 0.00


TEP • Toxicity Equivalent Factors from EPN62513-89/016 March 1989 - Interim Procedures for Estimating Risks Associated with
Exposures to Mixtures of Chlorinated Dibenzo-p·Dioxins and Chlorinated Dibenzofurans (COOs and COFs) and 1989 Update.


hm182llOAnlv2
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US EPA - Method 8290A


Matrix: (SOILlWATERlASHlTISSUElOIL) -'W.:.;a:.:te:.:r _


2DF - Form II HR COD
CDD/CDF TOTAL HOMOLOGUE CONCENTRATION SUMMARY


HIGH RESOLUTION


Lab Code: ..::O:.:.H.:.;:0:.:.1.::24..:.1:..- -=Case No.: Centredale Manor


Lab Name: Data/Analysis Technologies
I


Sample No.


1316057


SDG No.: 1316057


Lab Sample 10: 0208030-1


Lab File 10: 82900055:10


Date Received: 26-02-00


Date Extracted: 270208


Date Analyzed: 15-Q4-<l8


Dilution Factor:


NA


0%


TO No.:


(mm)


Contract:


% Solids:


% Lipids


10: 0.25


(SEPF/SPE)


_--=2:.:::,.0 (ul)


SEPF


JWS-DB-5


-'--__(ul)


_-----=1..:.::.00:.:::,. gIL ..;;L _


Water Sample Prep:


Concentrated Extract Volume:


Sample wtlvol:


GCColumn:


Injection Volume:


CONCENTRATION UNITS: (pg/L or nglKg) pgIl


HOMOLOGUE PEAKS CONCENTRATION Q EMPClEDL


DIOXINS


Total TCDD ° U 14.92


Total PeCDD 1 114.30 17.13


Total HXCDD ° U 16.80


Total HpCDD ° U 28.90


FURANS


Total TCDF ° U 12.22


Total PeCDF 1 220.27 13.27


Total HXCDF ° U 23.34


Total HpCDF ° U 22.51


Note: Concentrations, Estimated Maxlnwm Possible Concentrations (EMPCs). and Estimated Detection Limits (EDLs)
for solid samples are calculated on a dry weight basis (except tissues. which are reported on a wet weight basis
with % Lipids). The total homologue concentrations do not affect the TEF (Toxicity Equivalent Factor) calculations.
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US EPA - Method 8290A


1DFA - Form l-HR CDD-1
CDD/CDF SAMPLE DATA SUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


1316062


Matrix: (SOILlWATERlASI-VTISSUElOIL) Water
--''------------


Lab Code: ...::O:.:.H.:.:O""12:..4:.:.1 ......::Case No.: Centredale Manor


Concentrated Extract Volume:


CONCENTRATION UNITS: (pgfL, ng/Kg, pg)


SDG No.: 1316057


Lab Sample 10: 0208030-8


aCCode: N
Lab File 10: 829OOO5S:11


Date Received: 26-<l2-G8


Date Extracted: 270208


Date Analyzed: 15-<l4-08 8:47


Dilution Factor:


NATO No.:


% SolidslLipids 0.0%


10: 0.25 (mm)


pgIL


SEPF


JWS-DB-5


__..:.:1..::,.0 gIL .;:L'-- _


(SEPFISPE)


20.00 (ul)


-'--__Cull


Sample wtIvol:


Water Sample Prep:


Injection Volume:


GCColumn:


TARGET PEAK ION
ANALYTE RT RATIO # CONCENTRATION a EMPClEDL


2,3,7,8-TCDF U 11.98
l,2,3,7,8-PeCDF U 14.69
2,3,4,7,8-PeCDF U 13.92
1,2,3,4,7,8-HxCDF U 36.38
l,2,3,6,7,8-HxCDF U 30.31
2,3,4,6,7,8-HxCDF U 37.98
1,2,3,7,8,9-HxCDF U 41.86
1,2,3,4,6,7,8-HpCDF U 22.02
1,2,3,4,7,8,9-HpCDF U 27.69
OCDF U 49.27


2,3,7,8-TCDD 28:20 0.81 2850.55 17.15
1,2,3,7,8-PeCDD U 21.79
1,2,34,7,8-HxCDD U 35.13
1,2,3,6,7,8-HxCDD U 29.95
1,2,3,7,8,9-HxCDD U 29.71
1,2,3,4,6,7,8-HpCDD U 35.51
OCDD U 54.59
NOTE: Concentrations, EsUrnated Maximum Possible Concentrations (EMPCs). and Estimated Detection Levels (EOLs)
lor solid samples are calculated on a dry weight basis (except tissues, which are reponed on a wet weight basis with % LIpids).


LABELED PEAK ION ION RATIO LIMITS RECOVERY LIMITS
COMPOUNDS Tvoe RT RATIO • LOW HIGH %REC # LOW HIGH


13e-2,3,7,8-TCDF IS 27:31 0.81 0.65 0.89 81 40 135


13e-l 2,37,8-PeCDF IS 31:53 1.56 1.32 1.78 75 40 135


13e-l,23 67 8-HxCDF IS 36:52 0.54 0.43 0.59 71 40 135


13C-l,2,3,4,6 78-HDCDF IS 40:41 0.41 0.37 0.51 79 40 135


13e-2,3,78-TCDD IS 28:19 0.80 0.65 0.89 79 40 135


13e-1 237 8-PeCDO IS 33:08 1.63 1.32 1.78 74 40 135


13e-1,2 3,6,7 8-HxCOO IS 38:02 1.42 1.05 1.43 72 40 135


13e-1 2,3,4,6,78-HpCOO IS 41:41 1.02 0.88 1.2 63 40 135


13e-oCDD IS 44:24 0.87 0.76 1.02 57 40 135


37C12-2,3,78-TCOO Surr 28:20 1.00 1 1 102 40 135


13e-2 3 4,7,8-PeCOF Surr 32:43 1.60 1.32 1.78 89 40 135


13e-l 2347 8-HxCOF Surr 36:52 0.54 0.43 0.59 118 40 ~


13e-1,2.3 47 8-HxCOO Surr 37:54 1.33 1.05 1.43 91 40./ 135 ~
13e-l 234,7,8 9-HDCOF Surr 42:03 0.44 0.37 0.51 109 .A 135


13C12-1,2 3 7,8 9-HxCOF All 38:45 0.50 0.43 0.59 1<::i41 • I., 40 135


13e-l.2.34-TCDD RS 28:07 0.81 0.65 0.89 NA NA NA


13e-1,2 3 7 8 9-HxCOO RS 38:27 1.36 1.05 1.43 NA NA NA


\
O~


30\0
1# Column to be used to flag values outside ac limits.







US EPA - Method 8290A


10FB - Form I-HR COO·2


COO/COF TOXICITY EQUIVALENCE SUMMARY
HIGH RESOLUTION


Lab Name: OATAlANALYSIS TECHNOLOGIES Contract: Loureio Engineering


ISome
•


No


'
1316062


Matrix: (SOll.JWATERlASHlTISSUElOIL) -'W..:..;a::.:t=.:er _


Lab Code: -,O:..;H",,0,-,1-=24..:.1~ ---=Case No.: Centredale Manor


Concentrated Extract Volume:


__-,-1.:..;;.00..:.. g / L -=L'-- _


SDG No.: 1316057


Lab Sample 10: 0208030-8


Lab File 10: 82900058:11


Date Received: 26-02-00


Date Extracted: 270208


Date Analyzed: 15-04-00


Dilution Factor:


NA


0.0%


TO No.:


(mm)


% SOlids:


% Lipids


10: 0.25


__-=20..:..: (ul)


SEPF (SEPFISPE)


JWS-DB-5


'--__(ul)


Sample wVvol:


Water sample Prep:


Injection Volume:


GCColumn:


CONCENTRATION UNITS: (pgIL or ng/Kg)


TARGET ANALYTE CONCENTRATION TEP
TEF·ADJUSTEO


CONCENTRATIONS


2,3,7,8-TCDF x 0.10 =
1,2,3,7,8-PeCDF x 0.05 =
2,3.4,7,8-PeCDF x 0.50 =
1,2,3,4,7,8-HxCDF x 0.10 =
1,2,3,6,7,8-HxCDF x 0.10 =
23,4,6,7,8-HxCDF x 0.10 =
1,2,3,7,8,9-HxCDF x 0.10 =
1,2,3,4,6,7,8-HpCDF x 0.01 =
1,2,3,4,7,8,9-HpCDF x 0.01 =
OCDF x 0.001 =
2,3,7,8-TCDD 2850.55 x 1.00 = 2850.55


1,2,3,7,8-PeCDD x 0.50 =
1,2,3.4,7,8-HxCDD x 0.10 =
1,2,3,6,7,8-HxCDD x 0.10 =
l,2,3,7,8,9-HxCDD x 0.10 =
l,2,3,4,6,7,8-HpCOD x 0.01 =
OCOD x 0.001 =


Total = 2850.55


TEP - Toxicity Equivalent Factors from EPAl62513-89/016 March 1989 - Interim Procedures for Estimating Risks Associated with
Exposures to Mixtures of Chlorinated Dibenzo-p-Dioxins and Chlorinated Dibenzofurans (CDDs and CDFs) and 1989 Update.
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US EPA - Methocl8290A


2DF - Form II HR COD
CDD/CDF TOTAL HOMOLOGUE CONCENTRATION SUMMARY


HIGH RESOLUTION


Lab Code: ..:O:.,:.H.:.,:0:...;1,::24..:..1'-- ...::Case No.: Cenlredale Manor


Matrix: (SOILIWATERIASHlTISSUElOIL)


Lab Name: Data/Analysis Technologies
I
Sample No.


1316062


SDGNo.: 1316057


Lab Sample 10: 0208030-8


Lab File 10: 829OOO5S:11


Date Received: 26{)2-D8


Date Extracted: 270208


Date Analyzed: 15-Q4{)8


Dilution Factor:


NA


0%


TO No.:


(mm)


Contract:


% Solids:


% Lipids


10: 0.25


Water


_--=2.::..0 (ul)


SEPF (SEPF/SPE)


JWS-DB-5


_----'1.:.::.00.::.. gIL .;::L _


-'----__(ul)


Sample wtlvol:


Water Sample Prep:


Concentrated Extract Volume:


Injection Volume:


GCColumn:


CONCENTRATION UNITS: (pg/L or ng/Kg) pglL


HOMOLOGUE PEAKS CONCENTRATION a EMPClEDL


DIOXINS


Total TCDD 1 2850.55 17.15


Total PeCDD 0 U 21.76


Total HxCDD 0 U 20.84


Total HpCDD 0 U 35.03


FURANS


Total TCDF 0 U 11.94


Total PeCDF 0 U 14.17


Total HxCDF 0 U 36.08


Total HpCDF 0 U 24.37


Note: Concentrations, Estimated Maximum Possible Concentrations (EMPCs). and Estimated Detection limits (EDls)
lor solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis
with % Lipids). The total homologue concentrations do not affect the TEF (Toxicity EqUivalent Factor) calculations.
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US EPA - Method 8290A


Matrix: (SOllJWATERIASHITISSUEIOIL) Water------------


Lab Code: ..:O::.:.H.:.:0::.:.1=24..:..1'---- ~Case No.: Centredale Manor


Lab Name: DATAlANALYSIS TECHNOLOGIES


Concentrated Extract Volume:


I


Sample No.


1316058


SDG No.: 1316057


Lab Sample 10: 0208030-10


aCCode: N
Lab File 10: 82900055:12


Date Received: 26-02-08


Date Extracted: 270208


Date Analyzed: 15-Q4-Q8 9:37


Dilution Factor:


NATO No.:


Loureio EngineeringContract:


% SolidslLipids 0.0%


10: 0.25 (mm)


1DFA - Form I-HR CDD-1
CDD/CDF SAMPLE DATA SUMMARY


HIGH RESOLUTION


SEPF


JWS-DB-5


__..;,;1.;::..0 giL .=L'-- _


(SEPFISPE)


20.00 (ul)


-'---__Cull


Water Sample Prep:


Sample wVvol:


Injection Volume:


GCColumn:


CONCENTRATION UNITS: (pgIL, nglKg, pg) pgIl


TARGET PEAK ION
ANALYTE RT RATIO # CONCENTRATION a EMPClEDL


2,3,7,B-TCDF U 5.03
1,2,3,7,B-PeCDF U 8.61
2,3,4,7,B-PeCDF U 8.16
1,2,3,4,7,B-HxCDF U 17.62
1,2,3,6,7,B-HxCDF U 14.68
2,3,4,6,7,8-HxCDF U 18.40
1,2,3,7,8,9-HxCDF U 20.28
1,2,3,4,6,7,B-HpCDF U 13.25
1,2,3,4,7,8,9-HoCn F U 16.67
OCDF U 22.50


2,3,7,B-TCDD 28:20 0.73 726.82 9.60
1,2,3,7,B-PeCDD U 16.18
1,2,3,4,7,B-HxCDD U 18.56
1,2,3,6,7,B-HxCDD U 15.82
1,2,3,7,B,9-HxCDD U 15.70
1,2,3,4,6,7,8-HpCDD U 17.10
OCDD U 25.07
NOTE: Concentrations, Estimated Maximum Possible Concentrations (EMPCs), and Estimated Detection Levels (EDLs)
for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis with %Lipids).


LABELED PEAK ION ION RATIO LIMITS RECOVERY LIMITS
COMPOUNDS Type RT RATIO # LOW HIGH %REC # LOW HIGH


13C-2,3,78-TCDF IS 27:31 0.78 0.65 0.89 78 40 135


13C-12,3,7,8-PeCDF IS 31:53 1.60 1.32 1.78 70 40 135


13C-1.2,3,6,7,8-HxCDF IS 36:53 0.53 0.43 0.59 70 40 135


13C-1 2,3,4,6,78-HpCDF IS 40:42 0.41 0.37 0.51 75 40 135


13C-2,3 7 8-TCDD IS 28:19 0.78 0.65 0.89 75 40 135


13C-l,2 3,7 8-PeCDD IS 33:08 1.63 1.32 1.78 71 40 135


13C-1,2,3,6,7,8-HxCDD IS 38:02 1.34 1.05 1.43 75 40 135


13C-l,2,3,4,6 7 8-HpCDD IS 41:41 1.10 0.88 1.2 73 40 135


13C-OCDD IS 44:24 0.86 0.76 1.02 71 40 135


37C12-23,7,8-TCDD Surr 28:20 1.00 1 1 102 40 135


13C-2 3,4,7 8-PeCDF Surr 32:43 1.54 1.32 1.78 97 40 135


13C-l,2 3,4 7 B-HxCDF Surr 36:53 0.53 0.43 0.59 118 40 135


13C-1.2,3.4 7.8-HxCDD Surr 37:54 1.29 1.05 1.43 90 40 135


13C-1,2,3 4 7.8,9-HpCDF Surr 42:04 0.46 0.37 0.51 96 40 135


13C12-1.2.37 8,9-HxCDF Alt 38:45 0.53 0.43 0.59 97 40 135


13C-l.2,34-TCDD RS 28:07 0.81 0.65 0.89 NA NA NA


13C-1,2.3,7.8,9-HxCDD RS 38:27 1.22 1.05 1.43 NA NA NA


# Column to be used to flag values outside ac limIts.
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US EPA - Method 8290A


1DFB - Form I-HR CDD-2


CDD/CDF TOXICITY EQUIVALENCE SUMMARY
HIGH RESOLUTION


Lab Code: -'Oo.;H.;,;Oo.;l.::2.,:.41.:.- -=Case No.: Centredale Manor


Matrix: (SOILlWATERlASI-VTISSUE/OIL)


Lab Name: DATA/ANALYSIS TECHNOLOGIES
I
Sample No.


1316058


SDGNo.: 1316057


Lab Sample 10: 0208030-10


Lab File 10: 82900058:12


Date Received: 26-02-08


Date Extracted: 2702_08


Date Analyzed: 15-04-08


Dilution Factor:


NA


0.0%


TO No.:


Loureio Engineering


(mm)


Contract:


% SOlids:


% Lipids


10: 0.25


Water


__-=20=. (ul)


SEPF (SEPFISPE)


JWS-DB-5


__....:1"-=.00..:.. gIL .::L:...- _


....:......__(ul)


Sample wtlvol:


Water Sample Prep:


Concentrated Extract Volume:


Injection Volume:


GCColumn:


CONCENTRATION UNITS: (pgIL or nglKg)


TARGET ANALYTE CONCENTRATION TEP
TEF-ADJUSTED


CONCENTRATIONS


2,3,7,8-TCDF x 0.10 =
l,2,3,7,8·PeCDF x 0.05 =
2,3.4,7,8-PeCDF x 0.50 =
l,2,3.4,7,8-HxCDF x 0.10 =
l,2,3,6,7,8-HxCDF x 0.10 =
2,3.4,6,7,8-HxCDF x 0.10 =
l,2,3,7,8,9-HxCOF x 0.10 =
l,2,3,4,6,7,8-HoCOF x 0.01 =
l,2,3.4,7,8,9-HoCOF x 0.01 =
aeOF x 0.001 =
2,3,7,8-TCDD 726.82 x 1.00 = 726.82


l,2,3,7,8·PeCOO x 0.50 =
l,2,3.4,7,8-HxCDO x 0.10 =
1,2,3,6,7,8-HxCDO x 0.10 =
l,2,3,7,8,9-HxCOD x 0.10 =
l,2,3.4,6,7,8·HpCOO x 0.01 =
aeDO x 0.001 -


Total = 726.82


TEF*· Toxicity Equivalent Factors lrom EPA/62513-89/016 March 1989 • Interim Procedures lor Estimating Risks Associated with
Exposures to Mixtures 01 Chlorinated Oibenzo-p-Dioxins and Chlorinated Dibenzofurans (CDDs and CDFs) and 1989 Update.
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US EPA- Method 8290A


Matrix: (SOILJWATERlASHlTISSUElOIL) ...:W..:.;a"'te;::.:r _


2DF - Form II HR COD
CDD/CDF TOTAL HOMOLOGUE CONCENTRATION SUMMARY


HIGH RESOLUTION


Lab Code: ..::O:::H~O:..:1.::24:.:.1.:........ -:::Case No.: Centredale Manor


Lab Name: Data/Analysis Technologies


Sample No.


I
1316058


SDGNo.: 1316057


Lab Sample 10: 0208030-10


Lab RleJD: 82900058:12


Date Received: 26-02-<>8


Date Extracted: 27 02_08


Date Analyzed: 15-Q4-<>8


Dilution Factor:


NA


0%


TO No.:


(mm)


Contract:


% Solids:


%Upids


10: 0.25


(SEPFISPE)


_--=20c::..(ul)


SEPF


JWS-DB-5


-'----__(ul)


_---:1c:.::.OOc::.. gIL .=L'-- _


Water Sample Prep:


Sample wtlvol:


Concentrated Extract Volume:


Injection Volume:


GCColumn:


CONCENTRATION UNITS: (pgIL or nglKg)


HOMOLOGUE PEAKS CONCENTRAT10N a EMPCIEDL


DIOXINS


Total TCDD 1 726.82 9.60


Total PeCDD 0 U 16.16


Total HxCDD 0 U 11.01


Total HpCDD 0 U 16.87


FURANS


Total TCDF 0 U 5.01


Total PeCDF 0 U 8.31


Total HxCDF 0 U 17.48


Total HpCDF 0 U 14.67


Note: Concentrations, Estimated Maximum Possible Concentrations (EMPCs), and Estimated Detection Limits (EDLs)
for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basIs
with % Lipids). The total homologue concentratIons do not affect the TEF (Toxicity Equivalent Factor) calculations.
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US EPA - Method 8290A


1DFA - Form I·HR CDD·l
CDD/CDF SAMPLE DATA SUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


I",",pi' N.


1316061


Lab Code: ...:O::..:.H.:.:0:...:1.::.24..:..1:....- ~Case No.: Cenlredale Manor TO No.: NA SDG No.: 1316057


Matrix: (SOIL.JWATERlASHlTISSUElOIL)


Sample wtlvol: 1.0


Water


gIL ..=L'-- _


Lab Sample 10:


aCCode:
Lab File 10:


0208030-12


N
8290005ES:4


Concentrated Extract Volume:


SEPFWater Sample Prep:


Injection Volume:


(SEPF/SPE)


20.00 (ul)


-'--__Cull % SolidsILlpids -'-'O...:;.O'Y..;..:..o


Date Received:


Date Extracted:


Date Analyzed:


26-<l2-<l8


27 02 08


15-{)4-<l8 17:04


GCColumn: JWS-DB-5 10: 0.25 (mm) Dilution Factor:


CONCENTRATION UNITS: (pg/L, nglKg, pg)


TARGET PEAK ION
ANALYTE RT RATIO # CONCENTRATION Q EMPClEDL


2,3,7,8-TCDF U 3.25
l,2,3,7,8-PeCDF U 3.06
2,3,4,7,8-PeCDF U 2.90
l,2,3,4,7,8-HxCDF U 9.16
1,2,3,6,7,8-HxCDF U 7.63
2,3,4,6,7,8-HxCDF U 9.56
l,2,3,7,8,9-HxCDF U 10.53
1,2,3,4,6,7,8-HpCDF U 4.90
1,2,3,4,7,8,9-HoCDF U 6.17
OCDF U 9.91


2,3,7,8-TCDD 28:20 0.74 288.78 2.87
1,2,3,7,8-PeCDD U 4.36
l,2,3,4,7,8-HxCDD U 7.70
1,2,3,6,7,8-HxCDD U 6.57
l,2,3,7,8,9-HxCDD U 6.51
l,2,3,4,6,7,8-HoCDD U 7.33
OCDD U 10.42
NOTE. Concentrations, Estimated Maximum Possible Concentrations (EMPCs), and EstImated Detection Levels (EOLs)
for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis with % Lipids).


LABELED PEAK ION ION RATIO LIMITS RECOVERY LIMITS
COMPOUNDS TYPe RT RATIO # LOW HIGH %REC # LOW HIGH


13e-2,3,7,8-TCDF IS 27:32 0.74 0.65 0.89 68 40 135


13C·l,2,3.7,8-PeCDF IS 31:54 1.56 1.32 1.78 65 40 135·


13e-1,2,3,678-HxCDF IS 36:54 0.55 0.43 0.59 69 40 135


13e-l,2,3 46,7,8-HpCDF IS 40:42 0.45 0.37 0.51 79 40 135


13e-2,3,7,8-TCDD IS 28:19 0.85 0.65 0.89 81 40 135


13G-l,2,3,78-PeCDD IS 33:09 1.61 1.32 1.78 73 40 135


13G-1.2,3 67,8-HxCDD IS 38:02 1.35 1.05 1.43 92 40 135


13e-1,2 3,4.6 78-HpCDD IS 41:42 0.98 0.88 1.2 82 40 135


13e-oCDD IS 44:25 0.90 0.76 1.02 71 40 135


37C12-23,7,8-TCDD Surr 28:21 1.00 1 1 93 40 135


13G-2,3,47,8-PeCDF Surr 32:43 1.59 1.32 1.78 92 40 135


13G-l 2347 8-HxCDF Surr 36:54 0.55 0.43 0.59 118 40 135


13e-1.2.3 47 8-HxCDD Surr 37:55 1.30 1.05 1.43 79 40 135


13G-1.2.3 478 9-HpCDF Surr 42:05 0.44 0.37 0.51 83 40 135


13C12-1.2.3 78 9-HxCDF Aft 38:45 0.57 0.43 0.59 100 40 135


13G-1.2.34-TCDD RS 28:07 0.84 0.65 0.89 NA NA NA


13G-1.2.3 7 8 9-HxCDD RS 38:28 1.39 1.05 1.43 NA NA NA


• Column to be used to flag values outside QC limits.
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US EPA· Method 8290A


1DFB - Form I-HR CDD-2


CDD/CDF TOXICITY EQUIVALENCE SUMMARY
HIGH RESOLUTION


Lab Name: DATNANALYSIS TECHNOLOGIES Contract: Loureio Engineering


1316061


Lab Code: ..:O:::H..::0~1~2::::4.:...1 ---.::Case No.: Centredale Manor TO No.: NA SDG No.: 1316057


Matrix: (SO/l.JWATEAlASHITISSUEIOIL) Water Lab Sample ID: 0208030-12


Sample wVvol: __-,"12:_00-,,- giL .=L'---- _ Lab File ID: 8290005ES:4


Water Sample Prep: SEPF (SEPFISPE) Date Received: 26-02-08


Concentrated Extract Volume: __..:::2.::..0 (ul) Date Extracted: 27 02 08


Injection Volume:


GCColumn:


-,-__(UI)


JWS-DB-5


% Solids:


% Lipids


ID: 0.25


0.0"11.


(mm)


Date Analyzed:


Dilution Factor:


15-04-08


CONCENTRATION UNITS: (pgIL or ng/Kg) pgIL


TARGET ANALYTE CONCENTRATION TEF'
TEF·ADJUSTED


CONCENTRATIONS


2,3,7,8-TCDF x 0.10 =
1,2,3,7,8-PeCDF x 0.05 =
2,3,4,7,8-PeCDF x 0.50 =
1,2,3,4,7,8-HxCDF j( "." =V.IV


1,2,3,6,7,8-HxCDF x 0_10 =
2,3,4,6,7,8-HxCDF x 0.10 =
1,2,3,7,8,9-HxCDF x 0.10 =
1,2,3,4,6,7,8-HDCDF x 0.01 =
1,2,3,4,7,8,9-HDCDF x 0.01 =
OCDF x 0.001 =
2,3,7,8-TCDD 288.78 x 1.00 = 288.78


1,2,3,7,8-PeCDD x 0.50 =
1,2,3,4,7,8-HxCDD x 0.10 =
1,2,3,6,7,8-HxCDD x 0.10 =
1,2,3,7,8,9-HxCDD x 0.10 =
1,2,3,4,6,7,8-HpCDD x 0.01 =
OCDD x 0.001 =


Total = 288.78


TEP· Toxicity Equivalent Factors from EPN62513-891016 March 1989 - Interim Procedures for Estimating Risks Associated with
Exposures to Mixtures of Chlorinated Dibenzo-p-Dioxins and Chlorinated Dibenzofurans (CDDs and CDFs) and 1989 Update.
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US EPA - Method 8290A


Matrix: (SOIUWATERlASHlTISSUElOIL) ..:W..:.;a:::t:::.:er~ _


2DF - Form II HR COD
CDD/CDF TOTAL HOMOLOGUE CONCENTRATION SUMMARY


HIGH RESOLUTION


Lab Code: ..::O:.:.H.:.:0:..:1.=2..:.41'-- ~Case No.: Centredale Manor


Lab Name: Data/Analysis Technologies


Sample No.


I
1316061


SDGNo.: 1316057


Lab Sample 10: 0208030-12


Lab File 10: 8290005ES:4


Date Received: 26-Q2-Q8


Date Extracted: 270208


Date Analyzed: 15-Q4-Q8


Dilution Factor:


NA


0%


TO No.:


(mm)


Contract:


% Solids:


% Lipids


10: 0.25


(SEPF/SPE)


-,----=2:::..0 (ul)


SEPF


JWS-DB-5


_----'1..:..::.00:;::. gIL ..::L:.- _


....:....-__{ul)


Water Sample Prep:


Sample wVvol:


Concentrated Extract Volume:


Injection Volume:


GCColumn:


CONCENTRATION UNITS: (pgIL or ng/Kg) pgIL


HOMOLOGUE PEAKS CONCENTRATION Q EMPClEDL


DIOXINS


Total TCDD 1 288.78 2.87


Total PeCDD 0 U 4.36


Total HxCDO 0 U 4.57


Total HpCDO 0 U 7.23


FURANS


Total TCOF 0 U 3.24


Total PeCDF 0 U 2.95


Total HxCDF 0 U 9.08


Total HpCDF 0 U 5.43


Note: Concentrations, Estimated Maximum Possible Concentrations (EMPCs), and Estimated Detection Limits (EDLs)
for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis
with % Lipids). The total homologue concentrations do not affect the TEF (ToxiCity Equivalent Factor) calculations.
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US EPA - Method 8290A


1DFA - Form I-HR CDD-1
CDD/CDF SAMPLE DATA SUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Is.mP~NO'
1315074


Lab Code: ..:O::.:.H..:::O:..:1=.24..:.;1:....- ...:Case No.: Centredale Manor TO No.: NA SDGNo.: 1316057


Matrix: (SOILIWATERIASHITISSUEIOIL) _W_a_te_r _


Sample wtlvol: __...:..1.;.:.0 giL .=L'-- _


Lab Sample 10:


aCCode:
Lab Ale 10:


0208030-14


N
8290005ES:5


Concentrated Extract VOlume:


SEPFWater Sample Prep:


Injection Volume:


(SEPF/SPE)


20.00 (ul)


-'--__(uL) % SOlidsILipids O.:.;.'O.:.;."!<_o


Date Received:


Date Extracted:


Date Analyzed:


26-02-08


270208


15-04-08 17:54


GCColumn: JWS-DB-5 10: 0.25 (mm) Dilution Factor:


CONCENTRATION UNITS: (pg/l, ng/Kg, pg) pgIL


TARGET PEAK ION
ANALYTE RT RATIO # CONCENTRATION a EMPCIEDL


2,3,7,8-TCDF U 1.98
1,2,3,7,8-PeCDF U 2.83
2,3,4,7,8-PeCDF U 2.68
1,2,3,4,7,8-HxCDF U 6.71
1,2,3,6,7,8-HxCDF U 5.59
2,3,4,6,7,8-HxCDF U 7.01
1,2,3,7,8,9-HxCDF U 7.72
1,2,3,4,6,7,8-HoCDF U 3.97
1.2,3,4,7,8,9-HoCDF U 4.99
OCDF U 6.83


2,3,7,8-TCDD U 2.33
1,2,3,7,8-PeCDD U 4.27
1,2,3,4,7,8-HxCDD U 5.21
1,2,3,6,7,8-HxCDD U 4.45
1,2,3,7,8,9-HxCDD U 4.41
1,2,3,4,6,7,8-HoCDD U 6.05
OCDD U 6.85
NOTE: Concentrations, Estimated Maximum Possible Concentrations (EMPCs), and Estimated Detection Levels (EDLs)
lor solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis with % Upldsl-


LABELED PEAK ION ION RATIO LIMITS RECOVERY LIMITS
COMPOUNDS Type RT RATIO # LOW HIGH %REC # LOW HIGH


13G-2,3,7,8-TCDF IS 27:32 0.71 0.65 0.89 63 40 135


13C-1,2,37,8-PeCDF IS 31:54 1.58 1.32 1.78 64 40 135


13C-12,3,6,7,8-HxCDF IS 36:53 0.55 0.43 0.59 56 40 135


13C-1,2,3,4,67,8-HoCDF IS 40:42 0.43 0.37 0.51 68 40 135


13C-2,3,7,8-TCDD IS 28:20 0.86 0.65 0.89 n 40 135


13G-1,2,3.7,8-PeCDD IS 33:09 1.62 1.32 1.78 71 40 135


13G-1,2,3,6,78-HxCDD IS 38:02 1.32 1.05 1.43 78 40 135


13G-1,2,3,46,7,8-HoCDD IS 41:41 0.97 0.88 1.2 75 40 135


13C-OCDD IS 44:24 0.88 0.76 1.02 70 40 135


37C12-23,7,8-TCDD Surr 28:21 1.00 1 1 98 40 135


13G-2.3 4 7 8-PeCDF Surr 32:44 1.62 1.32 1.78 96 40 135


13G-1.2.3 47 8-HxCDF Surr 36:53 0.55 0.43 0.59 118 40 135


13C-1 2,3 4 7 8-HxCDD Surr 37:55 1.31 1.05 1.43 eo 40 135


13G-1.2.3 47 8 9-HoCDF Surr 42:04 0.45 0.37 0.51 79 40 135


13C12-1 2378 9-HxCDF Alt 38:45 0.55 0.43 0.59 112 40 135


13G-1.2.34-TCDD RS 28:08 0.82 0.65 0.89 NA NA NA


13G-1 2 3 7 8,9-HxCDD RS 38:28 1.26 1.05 1.43 NA NA NA


, Column lObe used to flag values outside ac limits.
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US EPA - Method 8290A


1OFB - Form I-HR COO·2


COO/COFTOXICIn' EQUIVALENCE SUMMARY
HIGH RESOLUTION


ISom~'NO.
1316074


Lab Name: DATA/ANALYSIS TECHNOLOGIES Conlract: Loureio Engineering


Matrix: (SOILlWATERlASHlTISSUElOIL) -:W.;.;a::.;te::.;r _


Lab Code: -=O:..:.H.:..:0:...:1.::24-'-1'- ~Case No.: Centredale Manor


Concentrated Extract Volume:


_----.:1~.00~ gIL -=L'-- _


SOG No.: 1316057


Lab Sample 10: 0208030-14


Lab File 10: 8290005ES:5


Date Received: 26-02-08


Date Extracted: 27 02 08


Date Analyzed: 15-04-08


Dilution Factor:


NA


0.0%


TO No.:


(mm)


% Solids:


% Lipids


10: 0.25


(SEPF/SPE)


__.::20=..(ul)


SEPF


JWS-DB-5


-=---__ (ul)


Water Sample Prep:


Sample wtlvol:


Injection Volume:


GC Column:


CONCENTRATION UNITS: (pgIL or ng/Kg)


TARGETANALYTE CONCENTRATION TEF*
TEF-AOJUSTEO


CONCENTRATIONS


2,3,7,8-TCDF x 0.10 =
1,2,3,7,8-PeCDF x 0.05 =
2,3,4,7,8-PeCDF x 0.50 =
1,2,3,4.7,8-HxCDF x 0.10 =
l,2,3,6,7,8-HXCDF x 0.10 =
2,3,4,6,7,8-HXCDF x 0.10 =
1,2,3.7,8,9-HxCDF x 0.10 =
l,2.3,4,6,7,8-HoCDF x 0.01 =
l,2,3,4,7.8,9-HoCDF x 0.01 =
OCDF x 0.001 =
2,3,7.8-TCDD x 1.00 =
l,2.3,7,8-PeCDD x 0.50 =
1,2,3,4,7,8-HXCDD x 0.10 =
l,2,3,6,7,8-HxCDO x 0.10 =
l,2,3,7,8,9-HxCOO x 0.10 =
l,2,3,4,6.7,8-HoCDD x 0.01 =
OCOD x 0.001 =


Total = 0.00


TEF* - Toxicity Equivalenl Factors from EPA/625/3-89/016 March 1989 - Interim Procedures for Estimating Risks Associated with
Exposures to Mixtures of Chlorinated Dibenzo-p-Oioxins and Chlorinated Dibenzofurans (CODs and CDFs) and 1989 Update.
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US EPA - Method 8290A


Matrix: (SOIL.JWATERlASHlTISSUElOIL) ....:W....:a;;,;;te;;,;;r _


2DF • Form II HR CDD
CDD/CDF TOTAL HOMOLOGUE CONCENTRATION SUMMARY


HIGH RESOLUTION


Lab Code: ....;O:..:H....:O:..:1..::2c.;.41.:...- -=Case No.: Centredale Manor


Lab Name: Data/Analysis Technologies


Sample No.


I
1316074


SDG No.: 1316057


Lab Sample ID: 0208030-14


Lab File ID: 8290005ES:5


Date Received: 26-{)2-08


Date Extracted: 270208


Date Analyzed: 15-Q4-{)8


Dilution Factor:


NA


0%


TO No.:


(mm)


Contract:


% Solids:


%Upids


ID: 0.25


(SEPF/SPE)


_---=2::;..0 (ul)


SEPF


JWS-DB-5


_----'1.:.,:.00;;:... gIL ..::L'-- _


-'----__(Ul)


Water Sample Prep:


Concentrated Extract Volume:


Sample wtlvol:


Injection Volume:


GCColumn:


CONCENTRATION UNITS: (pg/L or ng/Kg) pg/L


HOMOLOGUE PEAKS CONCENTRATION Q EMPClEDL


DIOXINS


Total TCDD ° U 2.33


Total PeCDD ° U 4.27


Total HxCDD ° U 3.09


Total HpCDD ° U 5.97


FURANS


Total TCDF ° U 1.98


Tolal PeCDF ° U 2.73


Total HxCDF ° U 6.66


Total HpCDF ° U 4.39


Note: Concentrations, Estimated Maximum Possible Concentrations (EMPCs), and Estimated Detection Limits (EDLs)
for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis
with % Lipids). The total homologue concentrations do not affect the TEF (Toxicity Equivalent Factor) calculations.
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US EPA - Method 8290A


1DFA - Form I·HR CDD-l
CDD/CDF SAMPLE DATA SUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


1316060


Lab Code: ~O::..H:.::0.;.:12::..;4::..1 ~Case No.: Centredale Manor TO No.: NA SDG No.: 1316057


Matrix: (SOILIWATERIASHfTISSUElOIL)


Sample wtlvol: 1.0


Water


gIL .=L _


Lab Sample 10:


QC Code:
Lab File 10:


0208030·17


N
8290005ES:6


Concentrated Extract Volume:


SEPFWater Sample Prep:


Injection Volume:


(SEPFISPE)


20.00 (ul)


--=---__(uL) % SolidsILipjds O::;..O::..;o;.~o


Date Received:


Date Extracted:


Date Analyzed:


26-Q2.Q8


270208


15-Q4.Q8 18:44


GCColumn: JWS-DB-5 10: 0.25 (mm) Dilution Factor:


CONCENTRATION UNITS: (pgIL, nglKg, pg) pgIL


TARGET PEAK ION
ANALYTE RT RATIO # CONCENTRATION Q EMPClEDL


2,3,7,8-TCDF U 1.95
1,2,3,7,8-PeCDF U 2.77
2,3,4,78-PeCDF U 2.62
1,2,3,4,7,8-HxCOF U 5.47
1,2,3,6,7,8-HxCOF U 4.55
2,3,4,6,7,8-HxCOF U 5.71
1,2,3,7,8,9-HxCOF U 6.29
1,2,3,4,6,7,8-HDCOF U 3.46
1,2,3,4,7,8,9-HnCDF U 4.35
OCDF U 4.87


2,3,7,8-TCOO U 2.60
1,2,3,7,8-PeCOD U 3.63
l,2,3,4,7,8-HxCOD U 5.73
1,2,3,6,7,8-HxCDD U 4.89
1,2,3,7,8,9-HxCOD U 4.85
1,2,3,4,6,7,8-HpCDO U 4.25
OCDO U 4.47
NOTE: Concentrations, Estimated Maximum Possible Concentrations (EMPCs), and Estimated Detection Levels (EDLs)
for solid samples are calculated on a dry wel9ht basis (except tissues, which are reported on a wet weight basis with % Lipids).


LABELED PEAK ION ION RATIO LIMITS RECOVERY LIMITS
COMPOUNDS Type RT RATIO # LOW HIGH %REC # LOW HIGH


13G-2,3 78-TCDF IS 27:32 0.73 0.65 0.89 63 40 135


13G-l,2,3,7,8-PeCDF IS 31:54 1.54 1.32 1.78 70 40 135


13G-l,2 3,6,7 8-HxCDF IS 36:54 0.54 0.43 0.59 52 40 135


13C-l,2,3,4,6,7.8-HpCDF IS 40:41 0.43 0.37 0.51 64 40 135


13G-2,3,7,8-TCDD IS 28:19 0.80 0.65 0.89 76 40 135


13G-l,2.3,7,8-PeCOD IS 33:09 1.62 1.32 1.78 84 40 135


13G-l,2,3,6,78-HxCDD IS 38:03 1.28 1.05 1.43 76 40 135


13C-l,2,3,4,6,78-HDCOD IS 41:41 1.19 0.88 1.2 74 40 135


13G-OCDD IS 44:24 0.88 0.76 1.02 69 40 135


37C12-2,3,7,8-TCDD Surr 28:21 1.00 1 1 99 40 135


13G-2,3,4 7,8-PeCDF Surr 32:43 1.56 1.32 1.78 93 40 135


13G-l,2 3,4 7 8-HxCDF Surr 36:54 0.54 0.43 0.59 118 40 135


13G-l.2,3 4 7 8-HxCDD Surr 37:55 1.26 1.05 1.43 102 40 135


13G-l 2347 8.9-HpCDF Surr 42:04 0.43 0.37 0.51 78 40 135


13C12-1 2,3 7.8.9-HxCDF Alt 38:46 0.55 0.43 0.59 101 40 135


13G-12.3,4-TCDD RS 28:07 0.81 0.65 0.89 NA NA NA


13G-1.2.37 89-HxCDD RS 38:28 1.28 1.05 1.43 NA NA NA


# Column to be used to flag values outside QC limits.
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US EPA - Method B290A


Matrix: (SOIUWATERlASHlTISSUElOIL) W-'-a"'te.:..;r _


1DFB - Form I-HR CDD-2


CDD/CDFTOXICITY EQUIVALENCE SUMMARY
HIGH RESOLUTION


Lab Code: ..::O:.:H..:.:O:..:1.=2c.:.41.:....- ....;:Case No.: Centredale Manor


Lab Name: DATNANALYSIS TECHNOLOGIES


,Sam,10 No.
1316060


SDG No.: 1316057


Lab Sample 10: 0208030-17


Lab File 10: B290005ES:6


Date Received: 26-02-0B


Date Extracted: 27 02 OB


Date Analyzed: 15-{)4-0B


Dilution Factor:


NA


O.O"k


TO No.:


Loureio Engineering


(mm)


Contract:


% Solids:


% Lipids


10: 0.25


_---=20:::..(ul)


JWS-DB-5


__...:.1.:..:;00=.. gIL .=L _


______ (ul)


..::S:..:E:;,.P..:..F__ (SEPFISPE)Water Sample Prep:


sample wtlvol:


Concentrated Extract VOlume:


Injection Volume:


GCColumn:


CONCENTRATION UNITS: (pgIL or nglKg)


TARGET ANALYTE CONCENTRATION TEF*
TEF-ADJUSTED


CONCENTRATIONS


2,3,7,8-TCDF x 0.10 =
1,2,3,7,B-PeCDF x 0.05 =
2,3,4,7,B-PeCDF x 0.50 =
1,2,3,4,7,B-HxCDF x 0.10 =
1,2,3,6,7,B-HxCDF x 0.10 =
2,3,4,6,7,8-HxCDF x 0.10 =
1,2,3,7,B,9-HxCDF x 0.10 =
1,2,3,4,6,7,B-HoCDF x 0.01 =
1,2,3,4,7,B,9-HoCDF x 0.01 =
OCDF x 0.001 =
2,3,7,B-TCDD x 1.00 =
1,2,3,7,B-PecDD x 0.50 =
1,2,3,4,7,B-HxCDD x 0.10 =
1,2,3,6,7,8-HxCDD x 0.10 =
1,2,3,7,8,9-HxCDD x 0.10 =
1,2,3,4,6,7,8-HoCDD x 0.01 =
OCDD x 0.001 =


Total = 0.00


TEP - Toxicity Equivalent Factors from EPN62513-891016 March 19B9 - Interim Procedures for Estimating Risks Associated with
Exposures to Mixtures of Chlorinated Dibenzo-p-Dioxins and Chlorinated Dibenzofurans (CDDs and CDFs) and 19B9 Update.
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US EPA - Method 8290A


Matrix: (SOllJWATERlASI-VTISSUElOIL) -'-W.:..:a:::te::.:r _


2DF - Form II HR COD
CDD/CDF TOTAL HOMOLOGUE CONCENTRATION SUMMARY


HIGH RESOLUTION


Lab Code: ...::O:..:.H.:,:0:..:.1.::;24..:..1:.- -=Case No.: Gentredale Manor


Concentrated Extract Volume:


Sample No.


[ 1316060


SDG No.: 1316057


Lab Sample 10: 0208030-17


Lab File 10: 8290005ES:6


Date Received: 26-Q2-Q8


Date Extracted: 270208


Date Analyzed: 15-Q4-08


Dilution Factor:


NA


0%


TO No.:


(mm)


Contract:


% Solids:


% Lipids


10: 0.25


SEPF (SEPFISPE)


JWS-DB-5


_----'lc:.::.OO"'- gIL .=L'---- _


__2O_(ul)


...:.-__(ul)


Lab Name: Data/Analysis Technologies


Sample wtIvol:


Water Sample Prep:


GCColumn:


Injection Volume:


CONCENTRATION UNITS: (pgIL or ngIKg) pg/l


HOMOLOGUE PEAKS CONCENTRATION Q EMPClEDL


DIOXINS


Total TCDD ° U 2.60


Total PeCDD ° U 3.62


Total HxCDD ° U 3.40


Total HpCDD ° U 4.20


FURANS


Total TCDF ° U 1.94


Total PeCDF ° U 2.67


Total HxCDF ° U 5.42


Total HpCDF ° U 3.83


Note: Concentrations, Estimated Maximum Possible Concentrations (EMPCs), and Estimated Detection limits (EDLs)
for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis
with % LIpids). The totai homologue concentrations do not affect the TEF (Toxicity EqUivalent Factor) calculations.
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US EPA - Method 8290A


Matrix: (SOILlWATERlASHlTISSUElOIL) ...:.W.:..:a:.cte:.cr _


Lab Code: --=O;,:,.H:.:;0.:.:12::.;4:.:..1 ~Case No.: Centredale Manor


Lab Name: OATNANALYSIS TECHNOLOGIES


Concentrated Extract Volume:


I
Sample No.


1316059


SDGNo.: 1316057


Lab Sample 10: 0208030-21


aCCode: N
Lab File 10: 8290005ES:7


Date Received: 26-02-08


Date Extracted: 27 02 08


Date Analyzed: 15-04-08 19:34


Dilution Factor:


NATO No.:


Loureio EngineeringContract:


% SolidsILipids 0.0%


10: 0.25 (mm)


1DFA - Form I-HR CDD-l
CDD/CDF SAMPLE DATA SUMMARY


HIGH RESOLUTION


SEPF (SEPF/SPE)


JWS-OB-5


20.00 (ul)


-,-__(uL)


__.......;.;1...:,.0 gIL ..=L'-- _


Water Sample Prep:


Sample wVvol:


GCColumn:


Injection Volume:


CONCENTRATION UNITS: (pgIL, nglKg, pg)


TARGET PEAK ION
ANALYTE RT RATIO # CONCENTRATION a EMPClEDL


2,3,7,8-TCDF U 2.14
1,2,3,7,8-PeCDF U 1.95
2,3,4,7,8-PeCDF U 1.85
1,2,3,4,7,8-HxCDF U 4.72
1,2,3,6,7,8-HxCDF U 3.93
2,3,4,6,7,8-HxCDF U 4.92
1 2,3,78,9-HxCDF U 5.43
l,2,3,4,6,7,8-HoCDF U 2.47
1,2,3,4,7,8,9..HpCDF U 3.11
OCDF U 2.70


2,3,7,8-TCDD U 1.90
l,2,3,7,8-PeCDD U 2.44
1,2,3,4,7,8-HxCDD U 3.28
1,2,3,6,7,8-HxCDO U 2.80
l,2,3,7,8,9-HxCDD U 2.78
1,2,3,4,6,7,8-HoCDD U 2.27
OCDD U 2.81
NOTE: Concentrations, Estimated Maximum Possible Concentrations (EMPCs), and Estimated Detection Levels (EDLs)
for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis wilh % LIpids).


LABELED PEAK ION ION RATIO LIMITS RECOVERY LIMITS
COMPOUNDS Type RT RATIO # LOW HIGH %REC # LOW HIGH


13e-2,3,7,8-TCDF IS 27:32 0.74 0.65 0.89 59 40 135


13e-12,3,7,8-PeCDF IS 31:54 1.59 1.32 1.78 67 40 135


13e-l,23 67 8-HxCDF IS 36:54 0.55 0.43 0.59 49 40 135


13e-l,2 3,4,6,7 8-HoCDF IS 40:42 0.44 0.37 0.51 83 40 135


13e-2,3,7,8-TCDD IS 28:19 0.81 0.65 0.89 72 40 135


13C-l,2,3,7,8-PeCDD IS 33:09 1.58 1.32 1.78 79 40 135


13e-l,2,3,6,7,8-HxCDD IS 38:02 1.23 1.05 1.43 73 40 135


13e-l,2,3,4,6,78-HpCDD IS 41:42 1.06 0.88 1.2 96 40 135


13C-oCDD IS 44:25 0.88 0.76 1.02 102 40 135


37C12-2,3,7,8-TCDD Surr 28:20 1.00 1 1 99 40 135


13e-23 4 7 8-PeCDF Surr 32:43 1.61 1.32 1.78 102 40 135


13e-l 2,347 8-HxCDF Surr 36:54 0.55 0.43 0.59 118 40 135


13e-l 2347 8-HxCDD Surr 37:55 1.37 1.05 1.43 90 40 135


13e-l,2,3 478 9-HoCDF Surr 42:05 0.42 0.37 0.51 77 40 135


13C12-1 23,7 8,9-HxCDF Alt 38:46 0.56 0.43 0.59 71 40 135


13e-l,2,34-TCDO RS 28:08 0.84 0.65 0.89 NA NA NA


13e-l,2 3 7 8,9-HxCOD RS 38:28 1.28 1.05 1.43 NA NA NA


# Column to be used to flag values outside ac limits.
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US EPA· Method 8290A


1DFB • Form I·HR CDD·2


CDD/CDFTOXICITY EQUIVALENCE SUMMARY
HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


1316059


Matrix: (SOILlWATERlASHlT1SSUElOIL) ~W..:.;a:::t",er,----- _


Lab Code: ...:O:.:.H.:.:0..:.;12=-4;.;.1 ~Case No.: Centredale Manor


Concentrated Extract Volume:


_----:1..:.::.00~ gIL ..=L'-- _


SDGNo.: 13160S7


Lab Sample 10: 0208030-21


Lab File 10: 829000SES:7


Date Received: 26-02-08


Date Extracted: 270208


Date Analyzed: lS-Q4-08


Dilution Factor:


NA


0.0%


TO No.:


(mm)


% Solids:


% Lipids


10: 0.2S


_--=2:::,.0 (ul)


SEPF (SEP~SPE)


JWS-DB-S


...:.-__(ul)


Water Sample Prep:


Sample wtlvol:


Injection Volume:


GCColumn:


CONCENTRATION UNITS: (pgIL or ng/Kg)


TARGET ANALYTE CONCENTRATION TEP
TEF-ADJUSTED


CONCENTRATIONS


2.3.7,8-TCDF x 0.10 =
1.2.3.7,8-PeCOF x O.OS =
2.3.4.7.8-PeCDF x 0.50 =
1.2.3.4.7,8-HxCDF x 0.10 =
l,2,3.6.7,8-HxCDF x 0.10 =
2,3,4,6.7,8-HxCDF x 0.10 =
1.2.3,7.8.9-HxCDF x 0.10 =
l,2,3.4.6,7,8-HoCDF x 0.01 =
1.2,3,4.7.8.9-HoCDF x 0.01 =
OCDF x 0.001 =
2.3.7.8-TCDD x 1.00 =
l,2,3.7.8-PeCDD x O.SO =
1.2.3.4,7.8-HxCDD x 0.10 =
l,2.3.6.7,8-HxCDD x 0.10 =
1.2,3,7.8.9-HxCDD x 0.10 =
1.2,3.4.6.7.8-HoCDD x 0.01 =
OCDD x 0.001 =


Total = 0.00


TEF' - Toxicity Equivalent Factors from EPAI62513-891016 March 1989 - Interim Procedures for Estimating Risks Associated with
Exposures to Mixtures of Chlorinated Dibenzo-p-Dioxins and Chlorinated DibenZofurans (COOs and CDFs) and 1989 Update.
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US EPA - Method 8290A


Matrix: (SOIUWATERlASHlTISSUElOIL) ..:..W.:..:a;:.:.te;:.:.r _


2DF - Form II HR COD
CDD/CDFTOTAL HOMOLOGUE CONCENTRATION SUMMARY


HIGH RESOLUTION


Lab Code: ...::O:.:.H.:..:0:..:1.:24..:..1'-- ~Case No.: Centredale Manor


Lab Name: Data/Analysis Technologies


[


Sample No.


1316059


SDGNo.: 1316057


Lab Sample 10: 0208030-21


Lab File 10: 8290005ES:7


Date Received: 26-02-08


Date Extracted: 270208


Date Analyzed: 15-04-08


Dilution Factor:


NA


0%


TO No.:


(mm)


Contract:


% Solids:


% Lipids


10: 0.25


_-----=2"'-0 (ul)


SEPF (SEPFISPE)


JWS-DB-5


_-----=1.:..:;.00:;. gIL ..=L'---- _


--=----__(ul)


Water Sample Prep:


Concentrated Extract Volume:


Injection Volume:


Sample wtIvol:


GCColumn:


CONCENTRATION UNITS: (pg/L or nglKg)


HOMOLOGUE PEAKS CONCENTRATlON a EMPClEDL


DIOXINS


Total TCDD 0 U 1.90


Total PeCDD 0 U 2.44


Total HxCDD 0 U 1.95


Total HpCDD 0 U 2.24


FURANS


Total TCDF 0 U 2.13


Total PeCDF 0 U 1.88


Total HxCDF 0 U 4.68


Total HpCDF 0 U 2.73


Note: Concentrations, Estimated Maximum Possible Concentrations (EMPCs). and Estimated Detection Limits (EDLs)
lor solid samples are calculated on a dry weight basis (except tissues. which are reported on a wet weight basis
with % Lipids). The total homologue concentrations do not allectlhe TEF (Toxicity Equivalent Factor) calculations.
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USEPA


40F • Form IV • HR COO


COO/COF METHOD BLANK SUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: ..:O:.:.H.:;:0:.:.1=.24.:.:1'-- ...;:Case No.: Centredale Manor TO No.: NA SOGNo.: 1316057


Matrix: (SOIUWATERlASHlTISSUElOIL) Water Lab Sample 10: 0208030-MB


Water Sample Prep:


GCColumn:


Instrument 10:


SEPF


JWS-DB-5


:Autospec


(SEPF/SPE)


10: 0.25 (mm)


lab File 10:


Date Extracted:


Date Analyzed:


8290005S:9


270208


411512008


THIS METHOD BLANK APPLIES TO LABORATORY CONTROL SAMPLES (LCSs)


EPA Sample 10 LAB SAMPLE 10 LAB FILE 10 DATE ANALYZED


1316057 0208030-1 82900058:10 411512008


1316062 0208030-8 8290005 S:11 411512008


1316058 0208030-10 8290005 S:12 411512008


1316061 0208030-12 290005E S:4 411512008


1316074 0208030-14 29OO05E S:5 411512008


1316060 0208030-17 290oo5E S:6 411512008


1316059 0208030-21 290005E S:7 411512008


1316057 MS 0208030-1 ms 290005E S:8 411512008


1316057 MSD 0208030-1 msd 290005E S:9 411512008


LAB SPIKE 0208030-LS 29oo05E S:10 411512008
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US EPA - Method 8290A


1DFA - Form I-HR CDD-1
CDD/CDF SAMPLE DATA SUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Matrix: (SOllJWATERlASHlTISSUEIOIL) -'W.:...a::..:te::..:r _


Lab Code: ..::O:.:..H:.::0..:.;12=-4:..:.1 ~Case No.: Gentredale Manor


Concentrated Extract Volume:


__--....:.;1...:.;0 giL ..::L _


SEPF (SEPF/SPE)


SDG No.: 1316057


Lab Sample 10: 0208030-MB


aCCode: MB
Lab File 10: 8290005S:9


Date Received: 26-02-08


Date Extracted: 27 02 08


Date Analyzed: 15-04-08 7:07


Dilution Factor:


NATO No.:


% Solidsllipids 0.0%


10: 0.25 (mm)JWS-DB-5


20.00 (ul)


--=----__ (uLl


Sample wUvol:


Water Sample Prep:


Injection Volume:


GCColumn:


CONCENTRATION UNITS: (pg/L, nglKg, pg) pgIL


TARGET PEAK ION
ANALYTE RT RATIO 1# CONCENTRATION a EMPCIEDL


2,3,7,8-TCDF U 7.12
1,2,3,7,8-PeCDF U 8.69
2,3,4,7,8-PeCDF U 8.24
1,2,3,4,7,8-HxCDF U 12.83
1,2,3,6,7,8-HxCDF U 10.69
2,3,4,6,7,8-HxCDF U 13.40
1,2,3,7,8,9-HxCDF U 14.77
1,2,3,4,6,7,8-HpCDF U 9.38
1,2,3,4,7,8,9..HpCDF U 11.80
OCDF U 16.48


2,3,7,8-TCDD U 11.23
1,2,3,7,8-PeCDD U 13.47
1,2,3,4,7,8-HxCDD U 15.72
1,2,3,6,7,8-HxCDD U 13.40
1,2,3,7,8,9-HxCDD U 13.29
1,2,3,4,6,7,8-HoCDD U 14.44
OCDD U 18.37
NOTE. Concentrations, Estimated Maximum Possible Concentrations (EMPCs), and Estimated Detection Levels (EDLs)
for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis with % Uplds).


LABELED PEAK ION ION RATIO LIMITS RECOVERY LIMITS
COMPOUNDS Type RT RATIO 1# LOW HIGH %REC 1# LOW HIGH


13G-2,3.78-TCDF IS 27:32 0.77 0.65 0.89 80 40 135


13C-1,2,37,8-PeCDF IS 31:54 1.58 1.32 1.78 85 40 135


13G-1 236,7 8-HxCDF IS 36:54 0.52 0.43 0.59 76 40 135


13G-l 2,3467 8-HpCDF IS 40:43 0.44 0.37 0.51 76 40 135


13G-2,3,7,8-TCDD IS 28:20 0.78 0.65 0.89 82 40 135


13G-l,2 37 8-PeCDD IS 33:10 1.59 1.32 1.78 87 40 135


13C-1 2,367 8-HxCDD IS 38:03 1.27 1.05 1.43 85 40 135


13G-l 234,67 8-HoCDD IS 41:41 1.02 0.88 1.2 78 40 135


13G-OCDD IS 44:25 0.85 0.76 1.02 71 40 135


37C12-2,37,8-TCDD Surr 28:21 1.00 1 1 101 40 135


13G-2,3 47 8-PeCDF Surr 32:44 1.57 1.32 1.78 96 40 135


13G-1.2.3 4 78-HxCDF Surr 36:54 0.52 0.43 0.59 118 40 135


13G-1.2.34.7.8-HxCDD Surr 37:55 1.26 1.05 1.43 85 40 135


13G-1,2,34.7,8.9-HpCDF Surr 42:06 0.43 0.37 0.51 95 40 135


13C12-1.2.3,7,8,9-HxCDF Alt 38:46 0.49 0.43 0.59 81 40 135


13G-1.2.34-TCDD RS 28:08 0.81 0.65 0.89 NA NA NA


13G-1 .2,3 7 8 9-HxCDD RS 38:28 1.37 1.05 1.43 NA NA NA


, Column to be used to flag values outside ac limits.
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USEPA - Method 8290A


1DFB • Form I-HR CDD·2


CDD/CDFTOXICITY EQUIVALENCE SUMMARY
HIGH RESOLUTION


Lab Name: DATNANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Matrix: (SOILlWATERlASHlTISSUEIOIL) ..:W.:..:a".,te:;o:r _


Lab Code: ..:O:.:.H.:.:0:..:.1=-24..:..;1'-- ~Case No.: Centredale Manor


Concentrated Extract Volume:


__..:.1",.00.=.. g IL -=L'---- _


SDGNo.: 1316057


Lab Sample 10: 0208030-MB


Lab File 10: 82900055:9


Date Received: 26-02-08


Date Extracted: 270208


Date Analyzed: 15-04-08


Dilution Factor:


NA


0.0%


TO No.:


(mm)


% Solids:


% Lipids


10: 0.25


(SEPF/SPE)


__2_0 (ul)


SEPF


JWS-DB-5


-,-__(UI)


sample wVvol:


Water Sample Prep:


Injection Volume:


GCColumn:


CONCENTRATION UNITS: (pgIL or ng/Kg)


TARGET ANALYTE CONCENTRATION TEF"
TEF-ADJUSTED


CONCENTRATIONS


2,3,7,8-TCDF x 0.10 =
l,2,3,7,8-PeCDF x 0.05 =
2,3,4,7,8-PeCDF x 0.50 =
1,2,3,4,7,8-HxCDF x 0.10 =
l,2,3,6,7,8-HxCDF x 0.10 =
2,3,4,6,7,8-HxCDF x 0.10 =
1,2,3,7,8,9-HxCDF x 0.10 =
1,2,3,4,6,7,8-HoCDF x 0.01 =
1,2,3,4,7,8,9-HOCDF x 0.01 =
OCDF x 0.001 =
2,3,7,8-TCDD x 1.00 =
1,2,3,7,8-PeCDD x 0.50 =
l,2,3,4,7,8-HxCDD x 0.10 =
1,2,3,6,7,8-HxCDO x 0.10 =
1,2,3,7,8,9-HxCOO x 0.10 =
1,2,3,4,6,7,8-HoCDD x 0.01 =
OCDD x 0.001 =


Total = 0.00


TEP - Toxicity Equivalent Factors from EPN62513-891016 March 1989 - Interim Procedures for Estimating Risks Associated with
Exposures to Mixtures of Chlorinated Dibenzo-p-Dioxins and Chlorinated Dibenzofurans (COOs and CDFs) and 1989 Update.


lrmlB2llOArev2


Page 262 of 626







USEPA - Method 8290A


2DF - Form II HR COD
CDD/CDF TOTAl HOMOLOGUE CONCENTRATION SUMMARY


HIGH RESOLUTION


Lab Name: Data/Analysis Technologies Contract:


Matrix: (SOlllWATERIASHITISSUEIOIL) ..:.W~a:.::te:::.r _


Lab Code: ..;:O:;,;.H.:.,:0:..:1=24..:..1'-- --"Case No.: Gentredale Manor


Concentrated Extract Volume:


__..:..1",.00..;;. giL ..=L _


SDGNo.: 1316057


Lab Sample 10: 0208030-MB


Lab FllelD: 82900055:9


Date Received: 26-02-00


Date Extracted: 270208


Date Analyzed: 15-Q4-Q8


Dilution Factor:


NA


0%


TO No.:


(mm)


% Solids:


% Lipids


10: 0.25


(SEPFISPE)


_--=20:=..(ul)


JWS-DB-5


SEPF


-,--__(ul)


GCColumn:


Water Sample Prep:


Injection Volume:


Sample wVvol:


CONCENTRATION UNITS: (pgIL or ngIKg)


HOMOLOGUE PEAKS CONCENTRATION a EMPClEDL


DIOXINS


Total TCDD ° U 11.23


Total PeCDD ° U 13.46


Total HxCDD ° U 9.33


Total HpCDD ° U 14.24


FURANS


Total TCDF ° U 7.09


Total PeCDF ° U 8.39


Total HxCDF ° U 12.73


Total HpCDF ° U 10.38


Note: Concentrations, Ea1lmated Maximum Possible Concentrations (EMPCs), and Estimated Detection Limits (EOLa)
lor solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis
with % Lipids). The total homologue concentrations do not affect the TEF (Toxicity EqUivalent Factor) calculations.
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USEPA


3dfa-Form Ill-HR CDD
CDD/CDF LAB CONTROL SAMPLE SUMMARY


HIGH RESOLUTION


Lab Name: DATNANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Matrix: (SOILlWATERlASH!TISSUElOIL) -'-W.:....a::..;te.:....r _


Lab Code: --=O:..,:H.;.:0:..,:1.::;2..:..41'-- C=ase No.: Cenlredale Manor


Concentrated Extract Volume:


gIL -=L=--- _


SDG No.: 1316057


Lab Sample ID: 0208030-LS


Lab File ID: 8290005ES:10


Date Received:


Date Extracted: 27 02 08


Date Analyzed: 0411512008


Dilution Factor:


NATO No.:


(mm)ID: 0.25


0/0 SolidslLipids _


(ul)


(SEPF/SPE)


20


SEPF


JWS-DB-5


..::2 (uL)


Water Sample Prep:


Sample wtIvol:


Injection Volume:


GCColumn:


CONCENTRATION UNITS: (pg/L or nglKg) pglL


ISPIKE SPIKE AMOUNT PERCENT QC LIMITS
ANALYTE ADDED RECOVERED RECQVERY # LOW HIGH


2,3,7,8-TCDF 4000 2705 (68 ) . 75 158
1,2,3,7,8-PeCDF 10000 8379 1Pf 80 134
2,3,4,7,8-PeCDF 10000 8238 82 68 160
1,2,3,4,7,8-HxCDF 10000 10097 101 72 134
1,2,3,6,7,8-HxCDF 10000 8732 87 84 130
2,3,4,6,7,8-HxCDF 10000 11926 119 70 156
1,2,3,7,8,9-HxCDF 10000 9160 92 78 130
1,2,3,4,6,7,8-HDCDF 10000 8844 88 82 132
1,2,3,4,7,8,9-HpCDF 10000 9355 94 78 138
OCDF 20000 17690 88 63 170
2,3,7,8-TCDD 4000 3459 86 67 158
1,2,3,7,8-PeCDD 10000 9621 96 70 142
1,2,3,4,7,8-HxCDD 10000 10236 102 70 184
1,2,3,6,7,8-HxCDD 10000 8837 88 76 134
1,2,3,7,8,9-HxCDD ooסס1 9107 91 84 162
1,2,3,4,6,7,8-HpCDD 10000 8646 86 70 140
OCDD 20000 19259 96 78 144


# Column to be used to flag values outside Quality Control (QC) Limits.


Laboratory Control Sample Recovery: __=---_Outside limits out of 17 total.
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US EPA - Method 8290A


1DFA • Form I-HR CDD-1
CDD/CDF SAMPLE DATA SUMMARY


HIGH RESOLUTION


Lab Name: OATNANALYSIS TECHNOLOGIES Contract: Loureio Engineering


l..mp.N~


Lab Code: --=O"-H;.:.O..:..:12::..;4;.:.1 ---"Case No.: Centredale Manor TO No.: NA SDG No.: 1316057


Matrix: (SOIUWATERIASHITISSUEIOIL)


Sample wVvol:


Water Sample Prep: SEPF


1.0


Water


giL .=L'-- _


(SEPF/SPE)


Lab Sample 10:


aCCode:
Lab File 10:


Date Received:


020803O-LS


LCS
8290005ES:10


26-02-00


Concentrated Extract Volume: 20.00 (ul) Date Extracted: 270208


Injection Volume: -'-__(uL) % SolidslLipids --'O..:..:.O:...;.o/.-'-o Date Analyzed: 15-04-00 22:04


GCColumn: JWS-DB-5 10: 0.25 (mm) Dilution Factor:


CONCENTRATION UNITS: (pg/L, nglKg, pg) pg/L


TARGET PEAK ION
ANALYTE RT RATIO # CONCENTRATION a EMPClEDL


2,3,7,8-TCDF 27:33 0.62 . 2705.38
1,2,3,7,8-PeCDF 31:55 1.68 8378.76 3.22
2,3,4,7,8-PeCDF 32:44 1.69 8237.56 3.05
1,2,3,4,7,8-HxCDF 36:44 1.18 10096.50 10.10
1,2,3,6,7,8-HxCDF 36:55 1.20 8731.57 8.42
2,3,4,6,7,8-HxCDF 37:44 1.17 11925.52 10.55
1,2,3,7,8,9-HxCDF 38:47 1.16 9160.25 11.63
1,2,3,4,6,7,8-HpCDF 40:43 1.01 8843.55 6.62
1,2,3,4,7,8,9-HoCDF 42:06 1.00 9354.58 8.32
OCDF 44:32 0.89 17689.59 2.75


2,3,7,8-TCDD 28:21 0.79 3459.13 4.28
1,2,3,7,8-PeCDD 33:10 1.59 9620.76 6.88
1,2,3,4,7,8-HxCDD 37:56 1.31 10236.12 7.30
1,2,3,6,7,8-HxCDD 38:04 1.33 8837.26 6.23
1,2,3,7,8,9-HxCDD 38:29 1.31 9106.97 6.18
1,2,3,4,6,7,8-HpCDD 41:42 1.04 8645.86 3.08
OCDD 44:25 0.84 19258.83 2.95
NOTE. Concentrations, Estimated Maximum Possible Concentrallons (EMPCs), and Estimated Detection Levels (EDLs)
for solid samples are calculated on a dry weight basis (exceptllssues, which are reported on a wet weight basis with % Lipids).


LABELED PEAK ION ION RATIO LIMITS RECOVERY LIMITS
COMPOUNDS Type AT RATIO # LOW HIGH %REC # LOW HIGH


13G-23,7,8-TCDF IS 27:32 0.69 0.65 0.89 55 40 135


13G-1,2,378-PeCDF IS 31:54 1.57 1.32 1.78 68 40 135


13G-1 2,36,7,8-HxCDF IS 36:54 0.55 0.43 0.59 43 40 135


13C-1,2,3 4 6,7,8-HpCDF IS 40:42 0.42 0.37 0.51 64 40 135


13C·2 3,7 8-TCDD IS 28:19 0.82 0.65 0.89 68 40 135


13G-1 2,3,78-PeCDD IS 33:09 1.61 1.32 1.78 81 40 135


13G-1,2,3,6,78-HxCDD IS 38:02 1.33 1.05 1.43 67 40 135


13C·1.2,3,4,6,78-HpCDD IS 41:42 1.05 0.88 1.2 76 40 135


13C-oCDD IS 44:25 0.88 0.76 1.02 n 40 135


37C12-2,37,8-TCDD Surr 28:21 1.00 1 1 100 40 135


13G-2,3,4,78-PeCDF Surr 32:43 1.57 1.32 1.78 95 40 135


13G-1,2,3,478-HxCDF Surr 36:54 0.55 0.43 0.59 118 40 135


13G-1,2,3,4,78-HxCDD Surr 37:55 1.30 1.05 1.43 119 40 135


13G-1,2,3,4789-HpCDF Surr 42:05 0.44 0.37 0.51 83 40 135


13C12-1.2.3 7.8.9-HxCDF Aft 38:46 0.55 0.43 0.59 61 40 135


13G-1,2,34-TCDD RS 28:07 0.82 0.65 0.89 NA NA NA


13G-1 2,378 9-HxCDD RS 38:28 1.31 1.05 1.43 NA NA NA


# Column to be used to flag values outside ac limits.
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US EPA· Method 8290A


1DFB - Form I-HR CDD-2


CDO/CDF TOXICITY EQUIVALENCE SUMMARY
HIGH RESOLUTION


I",m,.N~ LAlUP'KE


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: -=O:..:.H.:..:0..:.:12::..c4:...:.1 ~Case No.: Centredale Manor TO No.: NA SOG No.: 1316057


Matrix: (SOILJWATERIASHffISSUEIOIL) Water Lab Sample 10: 0208030-LS


Sample wVvol:


Water Sample Prep:


__...;.1.-=00~ gIL -=L'- _


SEPF (SEPF/SPE)


Lab File 10: 8290005ES:10


Date Received: -=2:::;,6{)-=2=.{)8.:=.. _


Concentrated Extract Volume: __20_(ul) Date Extracted: 27 02 08


Injection Volume:


GC Column:


-,-__(ul)


JWS-DB-5


% Solids:


% Lipids


10: 0.25


0.00/.


(mm)


Date Analyzed:


Dilution Factor:


15-04-08


CONCENTRATION UNITS: (pg/L or ng/Kg)


TARGET ANALYTE CONCENTRATION TEF*
TEF-ADJUSTED


CONCENTRATIONS


2,3,7,8-TCDF x 0.10 =
1,2,3,7,8-PeCDF 8378.76 x 0.05 = 418.94


2,3,4,7,8-PeCDF 8237.56 x 0.50 = 4118.78


1,2,3,4,7,8-HxCDF 10096.50 x 0.10 = 1009.65


1,2,3,6,7,8-HxCDF 8731.57 x 0.10 = 873.16


2,3,4,6,7,8-HxCDF 11925.52 x 0.10 = 1192.55


1,2,3,7,8,9-HxCDF 9160.25 x 0.10 = 916.02


1,2,3,4,6,7,8-HDCDF 8843.55 x 0.01 = 88.44
1,2,3,4,7,8.9-HpCDF 9354.58 x 0.01 = 93.55


acDF 17689.59 x 0.001 = 17.69


2,3,7,6-TCDD 3459.13 x 1.00 = 3459.13


1,2,3,7,8-PeCDD 9620.76 x 0.50 = 4810.38


1,2,3,4,7,8-HxCDD 10236.12 x 0.10 = 1023.61


1,2,3,6.7,8-HxCDD 6837.26 x 0.10 = 683.73


1,2,3,7,8,9-HxCDD 9106.97 x 0.10 = 910.70


1,2,3,4,6,7,8-HpCDD 8645.66 x 0.01 = 66.46


acDD 19258.83 x 0.001 = 19.26


Total = 19922.03


TEP - Toxicity Equivalent Factors from EPA/62513-89/016 March 1989 - Interim Procedures for Estimating Risks Associated with
Exposures to Mixtures of Chlorinated Dibenzo-p-Dioxins and Chlorinated Dibenzofurans (CDDs and CDFs) and 1989 Update.
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USEPA


3dfa-Form III-HR COD
CDD/CDF LAB CONTROL SAMPLE SUMMARY


HIGH RESOLUTION


Lab Name: OATNANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Matrix: (SOIUWATERlASHfTISSUElOIL) ...:W.:..:a:;::te::.,:r _


Lab Code: ....:;O:..;.H..:.;0....:;1.:::;24.:..1'-__--...:C;:.:;ase No.: Centredale Manor


Concentrated Extract Volume:


% SolidsiLipids _


SDG No.: 1316057


Lab Sample 10: 0208030-1 ms


Lab File ID: 829OO05ES:8


Date Received:


Date Extracted: 27 02 08


Date Analyzed: 04/1512008


Dilution Factor:


NATO No.:


(mm)10: 0.25


gIL ..::L'- _


SEPF


JWS-DB-5


(SEPF/SPE)


~(ul)


..::2 (uL)


Water Sample Prep:


Sample wtlvol:


Injection Volume:


GCColumn:


CONCENTRATION UNITS: (pglL or nglKg) pg/L


ISPIKE SPIKE AMOUNT PERCENT QCLIMITS
ANALYTE ADDED RECOVERED RECOVERY # LOW HIGH


2,3,7,8-TCDF 4000 2709 (68 ) . 75 158
1,2,3,7,8-PeCDF 10000 8648 "etr 80 134
2,3,4,7,8-PeCDF 10000 8461 85 68 160
l,2,3,4,7,8-HxCDF 10000 9128 91 72 134
l,2,3,6,7,8-HxCDF 10000 8721 87 84 130
2,3,4,6,7,8-HxCDF ooסס1 10269 103 70 156
1,2,3,7,8,9-HxCDF 10000 10735 107 78 130
1,2,3.4,6,7,8-HoCDF '1 ""nn 8701 87 82 132IVVVV


1,2,3,4,7,8,9-HoCDF 10000 9649 96 78 138
OCDF 20000 16866 84 63 170
2,3,7,8-TCDD 4000 3310 83 67 158
l,2,3,7,8-PeCDD 10000 9346 93 70 142
l,2,3,4,7,8-HxCDD 10000 7549 75 70 164
l,2,3,6,7,8-HxCDD 10000 9246 92 76 134
l,2,3,7,8,9-HxCDD 10000 9547 95 64 162
l,2,3,4,6,7,8-HoCDD 10000 8789 88 70 140
OCDO 20000 18174 91 78 144


# Column to be used to flag values outside Quality Control (QC) Limits.


Laboratory Control Sample Recovery: __,--_Outside Ibnits out of 17 total.
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US EPA· Method 8290A


1DFA· Form I-HR CDD·1
CDD/CDF SAMPLE DATA SUMMARY


HIGH RESOLUTION


Lab Name: DATNANALYSIS TECHNOLOGIES Contract: Loureio Engineering


(lom~"'" "".,,-'"
Lab Code: ~O::..H::::0..:.;12==4:.:.1 ~CaseNo.: Centredale Manor TO No.: NA SDGNo.: 1316057


Matrix: (SOILlWATERlASHlTISSUElOIL)


Sample wVvol: __--"1.;.;;.0 gIL


Water


L


Lab sample 10:


QCCode:
Lab File 10:


0208030-1 ms


MS
8290005ES:8


Concentrated Extract Volume:


SEPFWater sample Prep:


Injection Volume:


(SEPF/SPE)


20.00 (ul)


...:.-__(uL) % Solids/l.ipids O~.O%.o=.


Date Received:


Date Extracted:


Date Analyzed:


26-02-00


27 02 08


15-04-00 20:24


GCColumn: JWS-DB-5 10: 0.25 (mm) Dilution Factor:


CONCENTRATION UNITS: (pgIL, ng/Kg, pg)


TARGET PEAK ION
ANALYTE RT RATIO , CONCENTRATION Q EMPClEDL


2,3,7,B-TCDF 27:33 0.64 . 2708.75
1.2,3,7,B-PeCDF 31:54 1.68 8647.75 3.27
2,3,4 7,8-PeCDF 32:44 1.73 8461.02 3.10
1 2,3,4,7 8-HxCDF 36:44 1.17 9128.17 6.98
1,2,3,6,7 B-HxCDF 36:54 1.19 8720.92 5.82
2,3,4,67,B-HxCDF 37:43 1.15 10269.14 7.29
1,2,3,7,8 9-HxCDF 38:46 1.16 10735.45 8.04
1,2,3,4,67,B-HoCDF 40:42 0.98 8701.22 8.14
1,2,3,4,78,9-HDCOF 42:04 1.01 9648.87 10.23
OCDF 44:32 0.88 16865.68 5.11


2,3,7,B-TCDD 28:20 0.80 3309.56 2.91
1,2,3,7,8-PeCDD 33:10 1.59 9345.58 3.65
1,2,3,4,7 B-HxCDD 37:55 1.30 7549.06 4.78
1,2,3,6,78-HxCDD 38:03 1.34 9245.83 4.08
12,3,7,8,9-HxCDD 38:28 1.32 9547.26 4.04
1,2,3,4,6,78-HDCDD 41:42 1.05 8788.86 2.92
OCDD 44:24 0.84 18173.55 4.73
NOTE: ConcentraUons, Estimated Maximum Possible Concentrations (EMPes), and estimated Detection Levels (EOLs)
for solid samples are calculated on a dry weight basis (except tissues. which are reported on a wet weight basis with % Lipids).


LABELED PEAK ION ION RATIO LIMITS RECOVERY UMITS
COMPOUNDS Type RT RATIO , LOW HIGH %REC , LOW HIGH


13e-2,37.B-TCDF IS 27:31 0.70 0.65 0.89 61 40 135


13e-1 23.7 8-PeCDF IS 31:53 1.57 1.32 1.78 64 40 135


13e-1 2,367 8-HxCDF IS 36:53 0.56 0.43 0.59 33 . 40 135


13e-1.2,3,4 6,7 9-HoCDF IS 40:42 0.44 0.37 0.51 51 40 135


13e-2,3,7 B-TCDD IS 28:19 0.84 0.65 0.89 74 40 135


13e-1 237 B-PeCDD IS 33:09 1.57 1.32 1.78 81 40 135


13e-1 2,3,67 8-HxCDD IS 38:02 1.31 1.05 1.43 67 40 135


13e-1234678-HoCDD IS 41:41 1.06 0.88 1.2 60 40 135


13e-oCDD IS 44:24 0.88 0.76 1.02 59 40 135


37C12·2 3 7 B-TCDD Surr 28:20 1.00 1 1 100 40 135


13e-2.3 4 7 B-PeCDF Surr 32:43 1.60 1.32 1.78 98 40 135


13e-1 23 47.8-HxCDF Surr 36:53 0.56 0.43 0.59 118 40 135


13e-1.2.3.478-HxCDD Surr 37:54 1.33 1.05 1.43 87 40 135


13e-1.2,3.4.7,89-HoCDF Surr 42:04 0.43 0.37 0.51 84 40 135


13C12·1.2.3 7 8 9-HxCDF Alt 38:45 0.56 0.43 0.59 51 40 135


13e-1.2.34-TCDD RS 28:07 0.83 0.65 0.89 NA NA NA


13e-1.2.3 7 8 9-HxCDD RS 38:28 1.29 1.05 1.43 NA NA NA


, Column to be used to flag values outside QC Umlts.
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US EPA - Method 8290A


lDFB • Form I-HR CDD-2


CDD/CDF TOXICITY EaUIVALENCE SUMMARY
HIGH RESOLUTION


,Som
p
• N~ 1316057-.OS


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: ..o:0::..H"'0.:..:12::.;4'-'-1 ~Case No.: Centredale Manor TO No.: NA SDG No.: 1316057


Matrix: (SOILlWATEAlASHITISSUEIOIL) Water Lab Sample 10: 0208030-1 ms


Sample wtlvol:


Water Sample Prep:


_---:1.:..:.00c:. giL .=L'-- _


SEPF (SEPF/SPE)


Lab RIeID:


Date Received:


8290005ES:8


26-G2.()8


Concentrated Extract Volume: __2_0 (ul) Date Extracted: 2702 08


Injection Volume:


GCColumn:


-'--__(ul)


JWS-DB-5


% Solids:


%Upids


10: 0.25


0.0%


(mm)


Date Analyzed:


Dilution Factor:


15-04-08


CONCENTRATION UNITS: (pgIL or nglKg) pg/L


TARGET ANALYTE CONCENTRATION TEF'
TEF-ADJUSTED


CONCENTRATIONS


2,3,7,8-TCDF x 0.10 =
1,2,3,7,8-PeCDF 8647.75 x 0.05 = 432.39


2,3,4,7,8-PeCDF 8461.02 x 0.50 = 4230.51


l,2,3,4,7,8-HxCDF 9128.17 x 0.10 = 912.82


1,2,3,6,7,8-HxCDF 8720.92 x 0.10 = 872.09


2,3,4,6,7,8-HxCDF 10269.14 x 0.10 = 1026.91


1,2,3,7,8,9-HxCDF 10735.45 x 0.10 = 1073.54


l,2,3,4,6,7,8-HpCDF 8701.22 x 0.01 = 87.01


1,2,3,4,7,8,9-HpCDF 9648.87 x 0.01 = 96.49


OCDF 16865.68 x 0.001 = 16.87


2,3,7,8-TCDD 3309.56 x 1.00 = 3309.56


l,2,3,7,8-PeCDD 9345.58 x 0.50 = 4672.79


l,2,3,4,7,8-HxCDD 7549.06 x 0.10 = 754.91


l,2,3,6,7,8-HxCDD 9245.83 x 0.10 = 924.58


1,2,3,7,8,9-HxCDD 9547.26 x 0.10 = 954.73


1,2,3,4,6,7,8-HDCDD 8788.86 x 0.01 = 87.89


OCDD 18173.55 x 0.001 = 18.17


Total = 19471.25


TEF' - Toxicity Equivalent Factors from EPA/62513-891016 March 1989 - Interim Procedures for Estimating Risks Associated with
Exposures to Mixtures of Chlorinated Dibenzo-p-Dioxins and Chlorinated Dibenzofurans (COOs and CDFs) and 1989 Update.
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USEPA


3dfa-Form III-HR CDD
CDD/CDF LAB CONTROL SAMPLE SUMMARY


HIGH RESOLUTiON


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Matrix: (SOllJWATERlASHlTISSUElOIL) ...:.W;.:a::.:le::..:r _


Lab Code: ...;O:.;.H..:..:O:...:1=24.:..1:...-__--.,,;C=ase No.: Cenlredale Manor


Concentrated Extract Volume:


% SolidslLipids _


SDG No.: 1316057


Lab Sample ID: 0208030-1 msd


Lab File ID: 8290005ES:9


Date Received:


Date Extracted: 27 02 08


Date Analyzed: 0411512008


Dilution Factor:


NATO No.:


(mm)ID: 0.25


gIL .=L _


SEPF


JWS-DB-5


(SEPF/SPE)


~(ul)


.=2 (uL)


Water Sample Prep:


Sample wtlvol:


GCColumn:


Injection Volume:


CONCENTRATION UNITS: (pglL or nglKg) pglL


'~PIKE SPIKE AMOUNT PERCENT QC LIMITS
ANALYTE ADDED RECOVERED RE~Y # LOW HIGH


2,3,7,8-TCDF 4000 2635 ~ 66/ . 75 158
1,2,3,7,8-PeCDF 10000 8454 85 80 134
2,3,4,7,8-PeCDF ooסס1 8812 88 68 160
1,2,3,4,7,8-HxCDF 10000 9271 93 72 134
1,2,3,6,7,8-HxCDF 10000 8897 89 84 130
2,3,4,6,7,8-HxCDF 10000 9397 94 70 156
1,2,3,7,8,9-HxCDF 10000 8509 85 78 130
1,2,3.4,6,7,8-HoCDF ooסס1 8742 87 82 132
1,2,3,4,7,8,9-HoCDF 10000 9456 95 78 138
OCDF 20000 17121 86 63 170
2,3,7,8-TCDD 4000 3392 85 67 158
1,2,3,7,8·PeCDD ooסס1 9801 98 70 142
1,2,3.4,7,8-HxCDD 10000 8781 88 70 164
1,2,3,6,7,8-HxCDD ooסס1 8872 89 76 134
1,2,3,7,8,9-HxCDD ooסס1 8436 84 64 162
1,2,3,4,6,7,8-HoCDD 10000 8650 86 70 140
OCDD 20000 18591 93 78 144


# Column to be used to flag values outside Quality Control (QC) Limits.


Laboratory Control Sample Recovery: __,--_Outside limits out of 17 total.
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US EPA· Method 8290A


1DFA - Form I-HR CDD·l
CDD/CDF SAMPLE DATA SUMMARY


HIGH RESOLUTION


Lab Name: OATAlANALYSIS TECHNOLOGIES Contract: Loureio Engineering


I..mp


• No."''''''-''SO


Lab Code: ...::O..:...H;.:;.o...::12:..;4..:..1 ~Case No.: Centredale Manor TO No.: NA SDG No.: 1316057


Matrix: (SOlllWATERIASI-UTISSUEIOIL) _W_a_te_r _


Sample wVvol: __..:..;1.",-0 gl L _L _


Lab sample 10:


aCCode:
Lab File 10:


MSD
8290005ES:9


Water Sample Prep: SEPF (SEPF/SPE) Date Received: 26-02-08


Concentrated Extract Volume: 20.00 (ul) Date Extracted: 27 02 08


Injection Volume: -'--__cull % Solidsllipids__--.-,;O~.O::.;"!<~o Date Analyzed: 15-Q4-08 21:14


GCColumn: JWS-OB-5 10: 0.25 (mm) Dilution Factor:


CONCENTRATION UNITS: (pg/L, nglKg, pg) pgIL


TARGET PEAK ION
ANALYTE RT RATIO # CONCENTRATION a EMPClEDL


2,3,7,8-TCDF 27:32 0.62 . 2634.76
1.2,3,7,8-PeCDF 31:54 1.69 6454.01 4.43
2,3,4,7,8-PeCDF 32:44 1.70 6612.14 4.20
l,2,3,4,7,8-HxCDF 36:43 1.16 9271.35 16.24
l,2,3,6,7,8-HxCDF 36:55 1.19 6697.41 15.20
2,3,4,6,78-HxCDF 37:43 1.21 9396.74 19.04
l,2,3,7,6,9-HxCDF 36:46 1.16 6509.20 20.99
l,2,3,4,6,7,8-HpCDF 40:42 0.99 8741.85 9.34
1,2,3,4,7,8,9-Hn CDF 42:05 1.01 9455.72 11.75
OCDF 44:33 0.90 17120.96 2.90


2,3,7,8-TCDD 26:21 0.77 3391.99 2.99
l,2,3,7,8-PeCDD 33:10 1.62 9801.42 5.59
l,2,3,47,8-HxCDD 37:56 1.32 6781.43 6.97
l,2,3,6,7,8-HxCDD 36:02 1.36 6672.01 5.94
l,2,3,7,8,9-HxCDD 36:29 1.39 8436.39 5.90
l,2,3,4,6,7,8-HpCDD 41:42 1.04 8649.63 3.81
OCDD 44:25 0.83 18591.15 3.26
NOTE: Concentrations, Estimated Maximum Possible Concentrations (EMPCs). and Estimated Detection Levels (EDLs)
for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis with % Lipids).


LABELED PEAK ION ION RATIO LIMITS RECOVERY LIMITS
COMPOUNDS Type RT RATIO # LOW HIGH %REC # LOW HIGH


13C-2,37,8-TCDF IS 27:31 0.70 0.65 0.89 54 40 135


13C-1.2.3 7 8-PeCDF IS 31:53 1.56 1.32 1.78 69 40 135


13C-12.3,6 7 8-HxCDF IS 36:53 0.54 0.43 0.59 4B 40 135


13C-l,2 3.4,6 7 8-HpCDF IS 40:41 0.42 0.37 0.51 76 40 135


13C-2,3,7,8-TCDD IS 28:20 0.84 0.65 0.89 71 40 135


13C-12,3,78-PeCDD IS 33:09 1.60 1.32 1.78 82 40 135


13C-1,2 3 6,7 8-HxCDD IS 36:02 1.27 1.05 1.43 71 40 135


13C-1.2,3 4 6 7 B-HpCDD IS 41:41 1.06 0.66 1.2 B9 40 135


13G-OCDD IS 44:24 0.66 0.76 1.02 92 40 135


37C12·2 3 7 B-TCDD Surr 28:21 1.00 1 1 102 40 135


13C-2,3 4 7 8-PeCDF Surr 32:44 1.61 1.32 1.78 98 40 135


13C-l.2.3 47 B-HxCDF Surr 36:53 0.54 0.43 0.59 118 40 135


13C-1.2,3 47 B-HxCDD Surr 37:55 1.31 1.05 1.43 105 40 135


13C-1,2,3 478 9-HpCDF Surr 42:04 0.41 0.37 0.51 66 40 135


13C12·1 237,s,9-HxCDF Alt 36:46 0.57 0.43 0.59 62 40 135


13C-l.2.34-TCDD RS 28:07 0.82 0.65 0.89 NA NA NA


13C-l.2.3 7 8 9-HxCDD RS 36:28 1.32 1.05 1.43 NA NA NA


• Column to be used to flag values outside ac limits.
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US EPA - Method 8290A


lDFB • Form I-HR CDD-2


CDD/CDF TOXICITY EQUIVALENCE SUMMARY
HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: ....;O;;,;.H.;.:0;;,;.1=24..:.;1'-- -=Case No.: Centredale Manor TO No.: NA SDG No.: 1316057


Matrix: (SOILlWATERlASHITISSUEIOIL) Water Lab Sample 10: 0208030-1 msd


Sample wtlvol:


Water Sample Prep:


__..;..1.-,-00.:... giL ..;;:Le- _


SEPF (SEPFISPE)


Lab File 10: 8290005ES:9


Date Received: .:2:::.6-0..::;2=--08:::.::.. _


Concentrated Extract Volume: _----:2O~(ul) Date Extracted: 270208


Injection Volume:


GC Column:


-'--__(ul)


JWS-DB·5


% Solids:


% Lipids


10: 0.25


0.0%


(mm)


Date Analyzed:


Dilution Factor:


15-04-Q8


CONCENTRATION UNITS: (pg/L or ng/Kg) pglL


TARGET ANALYTE CONCENTRATION TEF*
TEF·ADJUSTED


CONCENTRATIONS


2,3,7,8-TCDF x 0.10 =
1.2,3.7,8-PeCDF 8454.01 x 0.05 = 422.70


2,3.4,7,8-PeCDF 8812.14 x 0.50 = 4406.07


l,2,3.4,7,8-HxCDF 9271.35 x 0.10 = 927.13


l,2,3,6,7,8-HxCDF 8897.41 x 0.10 = 889.74


2.3,4,6,7.8-HxCDF 9396.74 x 0.10 = 939.67


l,2,3,7,8,9-HxCDF 8509.20 x 0.10 = 850.92


l,2,3.4,6.7,8-HoCDF 8741.85 x 0.01 = 87.42


l,2,3.4,7,8,9-HDCDF 9455.72 x 0.01 = 94.56


OCDF 17120.98 x 0.001 = 17.12


2.3,7,8-TCDD 3391.99 x 1.00 = 3391.99


l,2,3.7.8-PeCDD 9801.42 x 0.50 = 4900.71


l,2,3.4,7,8-HxCDD 8781.43 x 0.10 = 878.14


l,2,3,6,7,8-HxCDD 8872.01 x 0.10 = 887.20


l,2.3,7,8.9-HxCDD 8436.39 x 0.10 = 843.64


l,2,3.4,6,7,8-HoCDD 8649.83 x 0.01 = 86.50


acDD 18591.15 x 0.001 = 18.59


Total = 19642.11


TEF* - Toxicity Equivalent Factors from EPA/62513-891016 March 1989 - Interim Procedures for Estimating Risks Associated with
Exposures to Mixtures of Chlorinated Dibenzo-p-Dioxins and Chlorinated Dibenzolurans (CDDs and CDFs) and 1989 Update.
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USEPA


SDFA-Form V-HR-CDD-1


CDD/CDF WINDOW DEFINING MIX (WDM) SUMMARY


HIGH RESOLUTION


Lab Name: DATNANALYSIS TECHNOLOGIES Contract: -=L:::::ou~r~ei~o=E:.:Jng~in..:::e::::e~rin.!.ljg,--- _


Lab Code: OH01241 Case No.: Centredale Manor TO NO.:.:..N::...A:.....- _ SDG No.:


Lab File 10:


1316057


8290005 S:1


GCColumn:


Instrument 10:


JWS-DB-5


:AutoSpec


10: 0.25 (mm)


Date Analyzed:


Time Analyzed:


04/1512008


0:27


CDD/CDF
RTFIRST RTLAST
ELUTING ELUTING


TCDD 25.65 29.45


TCDF 24.20 29.45


PeCDD 31.12 33.78


PeCDF 29.72 33.97


HxCDD 36.00 38.45


HxCDF 35.22 38.90


HpCDD 41.03 41.73


HpCDF 40.72 42.10
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USEPA


SDFB-Form V·HR-CDD-2


CDD/CDF WINDOW DEFINING MIX (WDM) SUMMARY


HIGH RESOLUTION


Lab Name: OATNANALYSIS TECHNOLOGIES Contract: .:.L:::o::;ur..::.e:.::io...::E:::.;n:ll.Qi::.:n::;ee::;.r.::.;in:ll.Q _


Lab Code: OH01241 Case No.: Centredale Manor TO No.: SDGNo.: 1316057


Lab File 10: 8290005 S:1


GCColumn: JWS-DB-5 10: 0.25 (mm)


Instrument 10: :AutoSpec


Date Analyzed:


Time Analyzed:


04/1512008


0:27


Percent Valley determination for DB-5 (or eqUivalent) column -


For the column performance solution beginning the 12·hour period:


101238-TCDD /2378-TCDD:--------'----


OUALITY CONTROL (OC) LIMITS:


Percent Valley between the TCDD isomers must be less than or equal to 25%.


Percent Valley Determination for DB-225 (or eqUivalent) column 


For the column Performance Solution beginning the 12-hour period:


2347·TCDF I 2378-TCDF: ..:..:N:.:..A:.....- _


OC LIMITS:


Percent Valley between the TCDD I TCDF isomers must be less than or equal to 25%.


lnn5dolc040505
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USEPA


5DFA-Form V-HR-CDD-1
CDD/CDF WINDOW DEFINING MIX (WDM) SUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: ..:L:::o:::..:ur.:::ei:::o-=E""ng;z:.in:..:.:e:..::e~rin~gL..- _


Lab Code: OH01241 Case No.: Centredale Manor TO No.:..:.N~A~ _ SDGNo.: 1316057


GCColumn: JWS-DB-5 10: 0.25 (mm)


Lab File 10: 8290005E S:2


Date Analyzed: ~04~/:.!..151~200~8 _


Instrument 10: :AutoSpec Time Analyzed:


CDD/CDF
RT FIRST RTLAST
ELUTING ELUTING


TCDD 25.62 29.43


TCDF 24.17 29.43


PeCDD 31.10 33.77


PeCDF 29.70 33.95


HxCDD 35.98 38.43


HxCDF 35.20 38.88


HpCDD 41.02 41.72


HpCDF 40.70 42.08
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USEPA


5DFB-Form V-HR-CDD-2


CDD/CDF WINDOW DEFINING MIX (WDM) SUMMARY


HIGH RESOLUTION


Lab Name: OATNANALYSIS TECHNOLOGIES Contract: -=L~o::.:ur.:::ei~o..::E::..:ngll:i.:..:.ne::.:e~ri::.-'nlt.g _


Lab Code: OH01241 Case No.: CenlredaJe Manor TO No.: SDG No.:


Lab File 10:


1316057


8290005E S:2


GCColumn:


Instrument 10:


JWS-oB-5


:AuloSpec


10: 0.25 (mm)


Date Analyzed:


Time Analyzed:


04/1512008


15:24


Percent Valley determination for D8-5 (or equivalent) column -


For the column performance solution beginning the 12-hour period:


1238-TCDD /2378-TCDD: 2...:.0 _


aUALlTY CONTROL (aC) LIMITS:


Percent Valley between the TCDD isomers must be less than or equal to 25%.


Percent Valley Determination for D8-225 (or equivalent) column 
For the column Performance Solution beginning the 12-hour period:


2347-TCDF /2378-TCDF: __----:N:..::A...:...- _


aCLlMITS:


Percent Valley between the TCDD / TCDF isomers must be less than or equal to 25%.
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USEPA


5DFC-Form V-HR CDD-3


CDD/CDF ANALYTICAL SEQUENCE SUMMARY
HIGH RESOLUTION


Lab Name: DATNANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: ..::O:..:..H.:..::0..:..:12==4~1 _ Case No.: Cenlredale Manor "TO No.:..:.N.:;..A.:....- ---'SDG No.: 1316057


GC Column: ..:::J..:.;W:...:S:...;-D:::.;B:::.,-.::,5 _ 10: 0.25 (mm) Instrument 10: AUloSpec


Initial Calib. Date(s): _31:::..:.;19:::.;/2::.;00=8 ---..:31::....:..:19::.,:If2:=O.::,08::....-__


Initial Calib. Times: __-=1.:::8.:..:::5:::.2 -=22::::..:..:13::....-__


THE ANALYTICAL SEQUENCE OF STANDARDS, SAMPLES, BLANKS, AND LABORATORY CONTROL
SAMPLES (LCSs) IS AS FOLLOWS:


LAB SAMPLE \0 EPA SAMPLE NO. LAB FILE 10 DATE ANALYZED TIME ANALYZED


CS1 A829005 CAL. A829005 8290005 S:2 4/1512008 1:17


CS2 A829005 CAL. A829oo5 8290005 S:3 411512008 2:07


CS3 A829OO5 CAL. A829005 8290005 S:4 4/1512008 2:57


CS4 A829005 CAL. A829005 8290005 S:5 4/1512008 3:47


C55 A829005 CAL. A829005 8290005 S:6 4/1 l'<l7 -f-


CCAL. A829005C01 CCAL. A829005C01 829OOO5E S: 1 ( 4/1512008 14:34 \h -~
~


CCAL. A829005C02 CCAL. A829005C02 8290005EE S:l ("'411612008 8:~ ,J ... '7


INS. BLANK INS, BLANK 8290005 S:8 4/1512008 6:17 ~


( 0208030-MB METHOD BLANK 8290005 S:9 4/15/2008 7:07 \
0208030-1 1316057 8290005 S:10 4/1512008 7:57 \
0208030-8 1316062 8290005 5:11 411512008 8:47 \
0208030-10 • 1316058 82900055:12 4/1512008 9:3V \
0208030·12 1316061 8290005E 5:4 4/1512008 17:04'


0208030-14 1316074 8290oo5E S:5 4/1512008 17:54


0208030-17 1316060 8290005E S:6 4/1512008 18:44


0208030·21 1316059 8290005E S:7 411512008 19:34


0208030·1 ms 1316057 MS 8290005E S:8 4/1512008 20:24


l 0208030-1 msd 1316057 MSD 8290oo5E S:9 411512008 21:14


~0208030-LS LAB SPIKE 8290005E S:10 411512008 22:04


s::-" J
• -....-
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9.0E5


8.1E5


7.2E5


6.3E5


5.4E5


4.5E5


3.6E5


3.5E5


3.1E5


2.SE5


2.4E5


2.1E5


2.7E5


1.8E5


9.0E4


J O.OEO
Tillie


1.lE6


1.0E6


8.9E5


7.8E5


6.7E5


29:00


28:32


28: 3


28:22


28:15


28:00


27: 6


27: 6


27:00


25:39


24:12


50


40


30


20


10


O-'-....__--,----,.L.,-~\..,...-..,.-'T"""--,----,...,.........,...---r----r----r---,;--r-.-.,...--r--.-,....=r-...,...._+__,_:=_r__,---,r-r-'-J,...,.....-....--_,_.....,--=r"-


50


60


40


30


File:8290005 #1-370 Acq:15-APR-2008 00:27:22 GC E1+ Voltage SIR AutoSpec
Sample#l File Text:ANALYST:CSM Text:WDM_04130801 Exp:8290
303.9016 BSUB(128,15,-3.0) PKD(7,5,5,0.04%,620.0,0.00%,F,F)
100 ~


90


80


70


60


UN nN ~N


305.8987 BSUB(128,15,-3.0) PKD(7, 5, 5, 0.04%,620.0, O.OO%,F,F)
100


90


80


70


24:12


~ 1 ~=
1\ I 1\ 1\ ~3lli


;:Jl.-r-""'2-4."T'h~)'...,,_l~r-, .....,...---r---'2-5-:r-ho"""""---r---,-r-"""2-6':h-0-,,-,..--r-"""--"2~7-:'ho""'-""" ---'---1!;.-lr="-'2-S':h-0"""-'--,.-,...J.)..,......,l""'-"'r-"29-:'00--r,--'.bm~;'"c ~:;m
319.8965 BSUB(12S,15,-3.0) PKD(7,5,4, 0.04%,620.0, O.OO%,F,F)
100 £p


1.7E5


29:00


28: 2


2S:00


27:00


17:0016:0025:0024:00


4.3E5


90 25:39 3.9E5


SO 28:22 3.5E5


ro ~~


H 1~


50 2.2E5


~ J.~


30 1.3E5


D ~~


10 4.3E4


O~'"F'".....,....-r-"""",-",,,,,,,,,,--"---,-.--r-...-~~.......,.......,....-,-.....,..--.--,,,-~r="--"'--r-"....,.....--.--+--+-J.,.~==;=-,r--r--.'=T=LO.OEO
Time


24:00 25:00 26:00
321.8936 BSUB(12S,15,-3.0) PKD(7, 5, 4, 0.04%,620.0, O.OO%,F,F)
100~
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4.7E5


4.5E5


4.2E5


4.0E5


3.8E5


3.5E5


3.3E5


3.1E5


2.8E5


2.6E5


2.4E5


2.1E5


1.9E5


1.6E5


1.4E5


1.2E5


9.4E4


7.1E4


4.7E4


2.4E4


O.OEO
29:30 Time


6.1E5


5.8E5


5.5E5


5.2E5


4.9E5


4.6E5


4.3E5


4.0E5


3.7E5


3.4E5


3.0E5


2.7E5


2.4E5


2.1E5


1.8E5


1.5E5


1.2E5


9.1E4


6.1E4


3.0E4


O.OEO
Time29: 229:0629:0028:54


15


10


5


01l,...::=;==;==;"'=;=T=T=r==r==T===;==;==r="l""-'==-...-=F"""F"""'F'"T'==r="--"-=;-"'F""i==;==;==;==;:o:~:;:::=;==r=:;=;:=;:::::;=;:===;::~;:::E


75


70


65


60


55


50


45


20


40


10


5


011,..."'f"'==r==;==~==r=T=i==,--r=;==r=r=;=-"""'F""F-'-'==;==""""'~"f==r''=T=T=''F~r=r=:::;=;r=;::::::;::::::;=;=~~:;=l


15


35


30


25


30


25


20


80


80


75


70


65


60


55


50


45


40


35


85


File:8290005 #1-370 Acq:15-APR-2008 00:27:22 GC E1+ Voltage SIR AUloSpec
Sample#l File Text:ANALYST:CSM Text:WDM_04130801 Exp:8290
303.9016 BSUB(128,15,-3.0) PKD(7,5,5,0.04%,620.0,0.00%,F,F)
100


95


90


28:54 29:00 29:06 29: 2
305.8987 BSUB(l28,15, -3. 0) PKD(7, 5, 5, O. 04%,620.0, O. OO%,F,F)
100


95


90


85
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2.3E5


].OE5


8.7£4


7.3£4


5.8£4


4.4£4


3.5£5


3.3E5


3.1E5


2.9E5


2.8E5


2.6E5


.4E5


2.2£5


2. DES


1.9E5


1.7E5


1.6E5


1.5E5


1.3£5


1.2E5


(.9E5


[2.8E5


2.6E5


2.5E5


.lE5


1.9E5


1.7E5


1.6E5


1.4E5


1.2E5


1.0E5


8.6£4


6.9£4


5.2£4


3.5£4


1.7£4


'+-=r='r===;==r==='~==T==;====;==r===~~==r==;::=;:=:::;:::::::;::==::;:::==;::==;::::=~~=:::;==-J.O.OEO
Time


80


75


70


65


60


55


45


50


45


40


25


40


35


30


35


30


25


20


15


10


5


File:8290005 #1-370 Acq:15-APR-2008 00:27:22 GC E1+ Voltage SIR AutoSpec
Sample#l File Text:ANALYST:CSM Text:WDM_04130801 Exp:8290
319.8965 BSUB(l28,15,-3.0) PKD(7,5,4,O.04%,620.0,0.00%,F,F)
100


95


90


85


20


15


10 2.9£4


5 ~ 1.5£4


OI+-~r====r=='T===r~=r=="""'T="'T"'===;r===""T'==~~==r====;===r===;==;==;===;==~:=:;::=::::r=~===Ir=---+-O.OEO
29: 2 29:14 29:16 29:18 29:20 29: 2 29:28 29:30 29:32 29: 4 Time


321.8936 BSUB(l28,15,-3.0) PKD(7,5,4,O.04%,620.0,0.00%,F,F)
100


95


90


85


80


75


70


65


60


55


50
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3.5E5


3.3E5


3.1E5


3.0E5


2.8E5


2.6E5


2.4E5


2.3E5


2.1E5


1.9E5


1.7E5


1.6E5


I.4E5


1.2E5


1.0E5


8.7E4


7.0E4


5.2E4


_._E4


1.7E4


O.OEO
28:36 28:42 Time


4.3E5


4.1E5


3.9E5


3.7E5


3.5E5


3.3E5


3.0E5


2.8E5


2.6E5


2.4E5


2.2E5


2.0E5


.7E5


1.5E5


1.3E5


1.1E5


8.7E4


6.5E4


4.3E4


2.2E4


O.OEO
28: 6 28:42 Time


28:22


95


90


85 28:22


80
28:15


75


70


65


60


55


50


45


40


35


30


25


20


15


85


80 28:15


75


70


65


60


55


50


45


40


35


30


25


20


IS


10


5


0
28: 2 28: 8


If}


5


OI~=p===r===r==;==T~~~d.=~=p===r===r==;==T===T===r'.1r===;===;==~r==p==;==r==;===r=~~=r=;~F~Cd:-
28:12 28: 8 28:24


321.8936 BSUB(l28,IS,-3.0) PKD(7,5,4, 0.04%,620.0, O.OO%,F,F)
100


95


90


File:8290005 #1-370 Acq:IS-APR-2008 00:27:22 GC E1+ Voltage SIR AutoSpec
SaJllple#1 File Text:ANALYST:CSM Text:WDM_04130801 Exp:8290
319.8965 BSUB(128,15,-3.0) PKD(7,5,4,0.04%,620.0,0.00%,F,F)
100
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33:00 34:00


90


80


70


60 33:58


50


~40


30


20


10


0


3.3E5


3.0E5


2.6E5


2.3E5


2.0E5


1.6E5


1.3E5


9.9E4


30:00 31:00 32:00
357.8516 F:2 BSUB(l28,1S,-3.0) PKD(7,5,4, 0. 04%, 552. 0, O.OO%,F,F)
100 ~ 31: ~7


33:00


33:00


33:47


34:00


34:00


31:00 32:00
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33:00 34:00







39:00


38:54


38:00


3.0ES


2.7ES


2.4ES


2.1ES


1.8ES


1.SES


1.2ES


9.1E4


6.0E4


3.0E4


'~....,..._--.-~---.:;;::c:,;=="'F""'~=;=--.-........=--r-"':::::::'''F''''''''r---r-''''"'F''-=r~'=""'l-,..=-..,.-....-....,....,=-r-~~'''''::::~'~"""'Fd:.0. OEO
Time


90


80


70


60


50


40


30


20


10


0 '---~ /'-


File:829000S #1-306 Acq:1S-APR-2008 00:27:22 GC EI+ Voltage SIR AutoSpec
Sample#l File Text:ANALYST:CSM Text:WDM 04130801 Exp:8290
373.8208 F:3 BSUB(128,15,-3. 0) PKD(S, 5,4, 0.04%,420.0, O. 00%, F, F)
100 'I> 35: 3


39:00


39:00


38:27


38:00


38:00


35:00 36:00 37:00
389.8156 F:3 BSUB(128,15,-3.0) PKD(S, 5,4, O. 04%,420. 0, O. 00%, F, F)
100' 36:00 2.3ES


" 1~


80 I.8ES


70 I.6ES


H L~


50 1.lES


~ ~~


30 6.8E4


20 4.SE4


10 2.3E4


O~9=""'=r="""F'"'~....,...,,=-.-.....,..-.....!..-,_l*"'?-''''"F'-''-''''-;='''''''':::::::::;=--F~--,.--=r'""'''''''f===;~F-'-~-9~=r=--;,-=r...LO.OEO
Time35:00 36:00 37:00


391.8127 F:3 BSUB(I28,IS,-3.0) PKD(S, 5, 4, 0.04%,420.0, O.OO%,F,F)
100 P 36: 0


38:27


36:00
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42:06


42:00 42:12


File:829000S #1-160 Acq:15-APR-2008 00:27:22 GC E1+ Voltage SIR AutoSpec
Sample#l File Text:ANALYST:CSM Text:WDM 04130801 Exp:8290
407.7818 F:4 BSUB(128,15,-3.0) PKD(7,S,4,0.04%,210.0, O. OO%,F,F)
100 40: 3 2.3ES


90 2.1ES


80 1.9ES


70 1.6ES


60 1.4ES


50 J.2ES


fi ~~


30 7.0E4


~ ~~


10 2.3E4


0'--ir~'T'T=?f9"'i'9=r=r9""'-;F1"";F'F";:""'FF""';;;:;:;;;~rFF'F~?T"?i=T"T"rFrFT'4"'FFTTT'"FT"F=;='="T"'f..,.,..£,...,....,.-r...."";:::;:::r,C'F"..,....,...40. OEO
42: 4 42: 6 Time


41:48 42:00 42:12


42:00 42:12


40:48 42:00
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Mod?


Page 2 of 2


S: 2 I: 1 Acquired: 15-APR-OB 15:24:26 Processed: 16-APR-OB 12:36:23
Cal: Results: Version: V3.6 19-0CT-2005 15:45:13


Analyst: ANALYST:CSM Instrument : AutoSpec
0.000


Name #Hom Resp RA RT Conc ( pg) Tox#l DL Rec


Filename B290005E
Analyte: WDM


WDM 04150B02
20


Run #2
Run:
Sample text:


Comments:
Typ


0 Unk l,3,6,B-TCDF 1 7.434e+06 0.75 y 24:10 * * *
2 Unk 1,2,B,9-TCDF 1 5.576e+06 0.75 y 29:26 * * *
3 Unk 1,3,6,S-TCDD 1 4.73ge+06 O.SO y 25:37 * * *
4 Unk 1,2,B,9-TCDD 1 3.623e+06 O.Sl y 29:26 * * *
5 Unk 1,3,4,6,S-PeCDF 1 4.303e+06 1. 53 Y 29:42 * * *
6 Unk 1,2,3,B,9-PeCDF 1 2.451e+06 1. 6S Y 33: 57 * * *
7 Unk 1,2,4,7,9-PeCDD 1 3.143e+06 1. 64 Y 31:06 * * *
8 Unk 1,2,3,B,9-PeCDD 1 2.574e+06 1. 55 Y 33:46 * * *
9 Unk 1,2,3,4,6,S-HxCDF 1 3.220e+06 1. 23 Y 35:12 * * *


10 Unk 1,2,3,7,S,9-HxCDF 1 1.927e+06 1. 25 Y 3S:53 * * *
11 Unk 1,2,4,6,7,9-HxCDD 1 2.B14e+06 1. 20 Y 35:59 * * *
12 Unk 1,2,3,7,B,9-HxCDD 1 2.1BOe+06 1. 21 Y 3S:26 * * *
13 Unk l,2,3,4,6,7,9-HpCDF 1 2.207e+06 1. 04 Y 40:42 * * *
14 Unk 1,2,3,4,7,S,9-HpCDF 1 1.64Se+06 1. 01 Y 42:05 * * *
15 Unk 1,2,3,4,6,7,9-HpCDD 1 1.S66e+06 1. 06 Y 41:01 * * *
16 Unk 1,2,3,4,6,7,S-HpCDD 1 1.677e+06 0.99 y 41:43 * * *
17 IS 13C-2,3,7,S-TCDF 1 7.014e+06 0.7S y 27:32 * * *
1B IS 13C-2,3,7,S-TCDD 1 4.121e+06 O.Sl y 2S:20 * * *"'ti


:.:l
Q'Cl
n>
~
~
\C
e
10+1.
Q'\


·N
Q'\


n
n
n
n
y
n
n
n
n
n
n
n
n
n
n
n
n
n







24:10


File:829000SE #1-370 Acq:15-APR-2008 15:24:26 GC EI+ VolJage SIR AutoSpec
Sample#2 File Text:ANALYST:CSM Text:WDM 04150802 Exp:8290
303.9016 S:2 BSUB(128,15,-3.0) PKD(7, 5, 5, 0.04%,620.0, O.OO%,F,F)
100 %


90


80


70


60


27:00


24:10


27:00


25:37


27:00


27: 4


27: 4


28:00


28: 2


28:21


28:14


28:00


28: 1


28:21


28:14


29:00


29:00


S.4ES


4.8ES


4.3ES


3.8ES


3.2ES


2.7ES


24:00 25:00 26:00 27:00 28:00
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_8.3ES
t
~7.9ES
~


'r-. 7. SES
t
lUEs
l6.7ES
~
~6.2ES


~ S.8ES


5


S.4ES


S.OES


4.6ES


4.2ES


3.7ES


3.3ES


2.9ES


2.SES


2.1ES


1.7ES


1.2ES


8.3E4


4.2E4


o,-=l------..._-,.-_.-----,.-_.----~_,..--..--"";:::::==-==~=T==;===;==:;:::==;::=:;::::::=;:::=:;=:::::::;::::=:;=~=-J-O.OEO
29: 2 29:28 Time


70


25


20


65


60


55


50


45


40


35


30


10


15


File:829000SE #1-370 Acq:15-APR-2008 15:24:26 GC E1+ Voltage SIR AuwSpec
Sampk#2 File Text:ANALYST:CSM Text:WDM 04150802 Exp:8290


i~I9016 5,1 85U8(128,15, .3.0) P!W17, 5,5, 0."%, 620. 0, o. 00%, F,FJ (::;;;


~ ~~
80~ ~4.9ES
75 ~ tA.6ES


-=I ~
701 EA.3ES


65-:1 ~4.0ES
60i V7ES


n~ ~~


~ ~:
~] ~~


~ t
3S~ t..2.2ES


30 ~1.9ES
t


2S~ p.SES


20~ ~1.2ES


15~ ~9.3E4
10j l6.2E4


S~ ~ ~3.1E4
014==f===r='=:;::==r=::;:==T=::::;:::=r=;z;=~:;===;::==::;:===;:==::::;==:;==::::;===:;:==;:::=:::;::==;=:::;:::~;=-J.~O.OEO


29:12 29:14 29:16 29:18 29: 0 29: 2 29:24 29: 6 29:28 29:30 29:32 29:34 Time
305.8987 S:2 BSUB(128,15,-3.0) PKD(7, 5, 5, 0. 04%,620.0, 0. 00%, F, F)
100 !'lp


951
:;j~
80


75
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4.4ES


4.1ES


3.9ES


3.7ES


3.SES


3.3ES


3.0ES


2.8ES


2.6ES


2.4ES


2.2ES


2.0ES


I.7ES


1.SES


1.3ES


1.lES


8.7E4


6.SE4


4.4E4


2.2E4


O.OEO
29:34 Time


S.lES


4.9ES


4.6ES


4.3ES


4.1ES


3.8ES


3.6ES


3.3ES


3.1ES


2.8ES


2.6ES


2.3ES


2.0ES


1.8ES


1.SES


1.3ES


I.OES


7.7E4


S.lE4


2.6E4


O.OEO
Time


29:3229: °29:2829: 6


29:24


55


50


45


40


35


30


25


20


15


10


5


OI~=;===r=;:::::::=:;====;:::::::=;:::::::::;:::==;=~=S==;::=::::;==::;::::=::;=::::::;;:::::=;:=:::::;:==;==::::::;==;=~~--l
29:12


File:829000SE #1-370 Acq:15-APR-2008 15:24:26 GC EI+ Voltage SIR AutoSpec
Sample#2 File Text:ANALYST:CSM Text:WDM 04150802 Exp:8290
319.8965 S:2 BSUB(128,15,-3.0) PKD(7,S,4,0.04%,620.0,0.00%,F,F)
100


95


90


85


60


75


70


65


60


55


50


45


40


80


35


30


25


20


15


lO_


S


O+-----'i'=~-----,--,.--~---,------,-------r~~~==e====r=====;=====ic=:;===;===;:::::==;::===;===:;==::::;::=:~=--J.
29:12 29:14 29: 6 29:18 29: ° 29:22 29:24


321.8936 S:2 BSUB(128,15,-3.0) PKD(7, 5, 4, 0. 04%, 620.0, 0. 00%, F, F)
100


95


90


85


80


75


70


65
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3.0E5


5.4E5


5.3E5


5.2E5


5.1E5


5.0E5


4.9E5


4.7E5


4.6E5


4.5E5


4.4E5


4.3E5


4.2E5


4.1E5


4.0E5


3.9E5


3.8E5


3.7E5


3.6E5


3.5E5


3.3E5


3.2E5


3.1E5


28:4228:3628: 028: 428: 8


96


94


92


90


88


86


84
28:21


82


80


78


76
28:14


74


72


70


68


66


64


62~60


58


56


54


52


50


48


46


44


42


40


38


36


34


32


30


28


26


24


22


20


18


14


12


10


8


6


4


2


0


File:8290005E #1-370 Acq:15-APR-2008 15:24:26 GC El+ VolJage SIR AutoSpec
Sample#2 File Text:ANALYST:CSM Text:WDM_04150802 Exp:8290
319.8965 S:2
100 28: 2


98
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4.6E5


4.1E5


3.6E5


3.2E5


2.7E5


2.3E5


J.8E5


1.4E5


('"IE'
4.6E4


O.OEO
Time


34:00


33:57


~
,L~


33:46


33:00


33:00


i 33:ho


4.5E5


4.1E5


3.6E5


3.2E5


2.7E5


2.3E5


1.8E5


1.4E5


9.0E4


\ \ 4.5E4


O·-l,--,-----,---,----,--.,....---,--.---r'----,--=\...::::;:::o=-r~..,....--,---.--..,.--r----r---r---r--.-___,__-f>-......- ......j'--,...-~?...,..-'-O.OEO
Time


File:8290005E #1-289 Acq:15-APR-2008 15:24:26 GC EI+ Voltage SIR AutoSpec
Sample#2 File Text:ANALYST:CSM Text:WDM 04150802 Exp:8290
339.8597 S:2 F:2 BSUB(128, 15,-3. 0) PKD(7,5J",0.04%,552.0,0.00%,F,F)
100 :42 7.1E5


~ ~~


80 5.7E5


m ~~


~ ~3~


50 33:57 3.6E5


fi 1~


30 2.1E5


20 1.4E5


10 ~lE4


O--'r--';:=:=,~,-----r-",---,----,~"""'----,--r---,---.----r~T-___,__--r-___,__-.,.....==-,--..-......-.,....---,--,..-_'--.------'-'=T--LO. OEO
34:'00 Time30:00 31:00 32:00


341.8567 S:2 F:2 BSUB(128,15,-3.0) PKD(7,5,4,0.04%,552.0,0.00%,F,F)
100 :42


90


80


70


60


50


40


30


::j l, ' ,,
30:00 31:00 32:00


355.8546 S:2 F:2 BSUB(128,15,-3.0) PKD(7,5,4, 0.04%,552.0, 0. 00%, F, F)
100'~ ~~


90


80


70


60


50


40


30


20


10


30:00 31:00 32:00
357.8516 S:2 F:2 BSUB(128, 15,-3. 0) PKD(7,5,4,0.04%,552.0,0.00%,F,F)
100'1' 31:',)6


90


33:46
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File:829000SE #1-306 Acq:15-APR-2008 15:24:26 GC EJ+ Voltage SJR AutoSpec
Sample#2 File Text:ANALYST:CSM Text:WDM 04150802 Exp:8290
373.8208 S:2 F:3 BSUB(128,lS,-3.0) PKD(S, 5, 4,0. 04%,420. 0, O.OO%,F,F)
100 3x 2


90


80


70


60


50


40


30


20


10


~0 J rA


38:53


38:00 39:00


90


80_
38:26


70


60


50


40


30


20


10


~0
39:00


38:26


38:00


2.SES


2.2ES


2.0ES


J.7ES


1.SES


J.2ES


9.9E4


7.4E4


4.9E4


\ \ :.2.SE4


'..i-......,.-~--,---,r--...,......---r~..---.-,-L...,J----.~.:::~:::::r=T"""''''I''-'''''"T-"'"F''''~~..--........---r-.,......-,-~.----;L-)""T-~~~=r-=..,....--,....LO.OEO
36:00 37:00 38:00 ' 39:00 Time


35:00 36:00 37:00
391.8127 S:2 F:3 BSUB(128,lS,-3.0) PKD(S, 5, 4, 0.04%,420.0, O.OO%,F,F)
100 ~ 35: 9
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2.2E5


2.0E5


1.8E5


1.5E5


1.3E5


1.1E5


8.8E4


6.6E4


4.4E4


2.2E4


41:43


File:8290005E #1-161 Acq:15-APR-2008 15:24:26 GC EI+ Voltage SIR AlItoSpec
Sample#2 File Text:ANALYST:CSM Text:WDM_04150802 Exp:8290
407.7818 S:2 F:4 BSUB(128,15,-3.0) PKD(7,5,4,0.04%,210.0, 0. 00%, F,F)
100 Gp 40: 2 2.4E5


M 1111i


80 1.9E5
42:p5m ~ L~


60 1.4E5


50 1.2E5


~ ~~


30 ~lE4


20 ~~ 4.7E4
M 1~


0~=pr~"T'T"T'T~=rT=rT"""..,4...,....,....,...-;....,...,....,...,:::;~'::;:::;;:::;:::;:::;::;::::r;~FT"ii'=Fi=n=r";=r=;=r=if=i=r-rr--r-""""r--r-1-.-1'--"'-T"T"..-r-:;::;::;.f;:::;=T-r-.-,l-0. OEO
40:12 40:'24 40:36 40:48 41:00 41:12 41:24 41:36 41:48 42:00 42:12 42:24 42:36 Time


409.7788 S:2 F:4 BSUB(128,15,-3.0) PKD(7, 5,4, 0. 04%,210.0, O.OO%,F,F)
100 40: 2 2.4E5


90 2.2E5


80 _2.0E5
42:05


70 1.7E5


60 1.5E5


50 1.2E5


40 9.8E4


30 ~3E4


20 A.9E4


10 2.4E4


O~"Ff'TT=r=r=r=;="'Ff.........,...,...,..,...,4...,....,....,....,....,.,...,.,"';:;=;:::;::t;:=;=:;::;::::;:>''''T=i=r''i''''Fi.....,=r-,''=;''T=;-AFF''i=F"rf'''r+r-r-'--'-'-'--~:;:::;:::;=;=''<'-r''T, ,.,L0. 0EO
40:12 40: 4 40: 6 40:48 41:00 41:12 41: 4 41:48 42:00 42: 2 42:24 42:36 Time


423.7767 S:2 F:4 BSUB(128,15,-3.0) PKD(7,5,4, 0.04%,210.0, 0. 00%, F, F)
100 41: 1


90


80


70


60


50


40


30


20


10


0~i=ri'Tr=r=rT=r=rr=r=r=;=;=FT'9"""F'Fi""'FT..,..,...,4.,.""f'""F'FFf~;:;::':~~~F4""T'""'r"''''''''''''"''T'""'r"'~~:;:::;=:r'TT=T=?T"''i''T'''''''''''''''f''''r"J:-


41:42


40: 2 40: 4 40: 6 40:48 41:00 41:12 41:24 41:36 41:48 42:00 42:12
425.7737 S:2 F:4 BSUB(128,15,-3.0) PKD(7,5,4, 0.04%,210.0, O.OO%,F,F)
100 41: 1


90


80


70


60


50


40


30


20


10


O-.:kn=;=;==r=r=';=;=;==r;=r=FT=r=r'r=r=r=r=r'T"'F'T=;=;=~""""'FFf~~~FT'T""""FFr""T'""'r"''''''''''''"''T'""'r"';:;:'';::::;:::;:::r4=;:=rr:?i'''T:::r=r?T=;''''i=i=~


2.2E5


2.0E5


1.8E5


1.5E5


1.3E5


1.lE5


8.8E4


6.6E4


4.4E4


2.2E4


40:48
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~,


Sequence Acquisition Parameters Page 1 of 1
Run: 0208030


c/q Data file S I File text Sample Text Expt file Bot O/w Inlet meth Inlet file Done?


1 c 8290005 1 1 ANALYST:CSM WDM 04130801 8290 1 n GC 8290GC n
2 c 8290005 2 1 ANALYST:CSM CS1-A829005 8290 1 n GC 8290GC n
3 c 8290005 3 1 ANALYST:CSM CS2-A829005 8290 1 n GC 8290GC n
4 c 8290005 4 1 ANALYST:CSM CS3-A829005 8290 1 n GC 8290GC n
5 c 8290005 5 1 ANALYST:CSM CS4-A829005 8290 1 n GC 8290GC n
6 c 8290005 6 1 ANALYST:CSM CS5-A829005 8290 1 n GC 8290GC n
7 q 8290005 7 1 ANALYST:CSM CINS-:-_BLANK] 8290 1 n GC 8290GC n
8 q 8290005 8 1 ANALYST:CSM INS. BLANK 8290 1 n GC 8290GC n
9 q 8290005 9 1 ANALYST:CSM 0208030-MB 8290 1 n GC 8290GC n


10 q 8290005 10 1 ANALYST:CSM 0208030-1 8290 1 n GC 8290GC n
11 q 8290005 11 1 ANALYST:CSM 0208030-8 8290 1 n GC 8290GC n
12 q 8290005 12 1 ANALYST:CSM ~ 0208030-10 8290 1 n GC 8290GC n
13 q 8290005E 1 1 ANALYST:CSM CCAL. A829005C01 8290 1 n GC 8290GC n
14 q 8290005E 2 1 ANALYST:CSM WDM. 04150801 8290 1 n GC 8290GC n
15 q 8290005E 3 1 ANALYST:CSM INS . -BLANK t- ;oS 8290 1 n GC 8290GC n
16 q 8290005E 4 1 ANALYST:CSM 0208030-'23 \J 8290 1 n GC 8290GC n
17 q 8290005E 5 1 ANALYST:CSM 0208030-14 '5 8290 1 n GC 8290GC n
18 q 8290005E 6 1 ANALYST:CSM 0208030-17 8290 1 n GC 8290GC n
19 q 8290005E 7 1 ANALYST:CSM 0208030-21 8290 1 n GC 8290GC n
20 q 8290005E 8 1 ANALYST:CSM 0208030-1 MS 8290 1 n GC 8290GC n


a; q 8290005E 9 1 ANALYST:CSM 0208030-1-MSD 8290 1 n GC 8290GC n
q 8290005E 10 1 ANALYST:CSM ~ 0208030-L8 8290 1 n GC 8290GC n


CDZl3 q 8290005EE 1 1 ANALYST:CSM CCALO_A82900SCO
o
':! 8290 1 n GC 8290GC n


~


Q'\
0
0
0


~"'""l \'d.. 31..\:'~ - ~ pC-'D 'FQ'\
N
Q'\


\0--.3 L\:"1% __ \-l J(.CDb







Sequence Acquisition Parameters Page 1 of 1
Run: a829005


c/q Data file S I File text Sample Text Expt file Bot O/w Inlet meth Inlet file Done?


1 c 8290005 2 1 ANALYST:CSM CS1 A829005 default 1 n GC default y
2 c 8290005 3 1 ANALYST:CSM CS2-A829005 default 1 n GC default y
3 c 8290005 4 1 ANALYST:CSM CS3-A829005 default 1 n GC default y
4 c 8290005 5 1 ANALYST:CSM CS4-A829005 default 1 n GC default y
5 c 8290005 6 1 ANALYST:CSM CS5-A829005 default 1 n GC default y
6 q 8290005E 1 1 ANALYST:CSM CCAL. A829005C01 default 1 n GC default y
7 q 8290005EE 1 1 ANALYST:CSM CCAL.-A829005C02 default 1 n GC default y
8 q 8290005 8 1 ANALYST:CSM INS. BLANK default 1 n GC default y
9 q 8290005 9 1 ANALYST:CSM 0208030-MB default 1 n GC default y


10 q 8290005 10 1 ANALYST:CSM 0208030-1 default 1 n GC default y
11 q 8290005 11 1 ANALYST:CSM 0208030-8 default 1 n GC default y
12 q 8290005 12 1 ANALYST:CSM 0208030-10 default 1 n GC default y
13 q 8290005E 4 1 ANALYST:CSM 0208030-12 default 1 n GC default y
14 q 8290005E 5 1 ANALYST:CSM 0208030-14 default 1 n GC default y
15 q 8290005E 6 1 ANALYST:CSM 0208030-17 default 1 n GC default y
16 q 8290005E 7 1 ANALYST:CSM 0208030-21 default 1 n GC default y
17 q 8290005E 8 1 ANALYST:CSM 0208030-1 ms default 1 n GC default y
18 q 8290005E 9 1 ANALYST:CSM 0208030-1-msd default 1 n GC default y
19 q 8290005E 10 1 ANALYST:CSM 0208030-LS default 1 n GC default y


~
~


(JCl
(l>
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~
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Sequence Summary Table Page 1 of 1
Run: a829005


c/q Data Area Data File S I AnalyteTable Factr #1 Factr #2 Size MP DLFac HC Sample Text Done


1 c 0208030 8290005 2 1 a829005 1.000 1.000 1. 00 n 1. 00 Y CS1 A829005 Y
2 c 0208030 8290005 3 1 A829005 2.000 1.000 1. 00 n 1. 00 Y CS2-A829005 Y
3 c 0208030 8290005 4 1 A829005 10.000 1.000 1. 00 n 1. 00 Y CS3-A829005 Y
4 c 0208030 8290005 5 1 A829005 100.000 1.000 1. 00 n 1. 00 Y CS4-A829005 Y
5 c 0208030 8290005 6 1 A829005 200.000 1.000 1. 00 n 1. 00 Y CS5-A829005 Y
6 q 0208030 8290005E 1 1 A829005 10.000 1.000 1. 00 n 1. 00 Y CCAL. A829005C01 Y
7 q 0208030 8290005EE 1 1 A829005 10.000 1.000 1. 00 n 1. 00 Y CCAL. -A829005C02 Y
8 q 0208030 8290005 8 1 A829005 1.000 1.000 1. 00 n 1. 00 Y INS. BLANK Y
9 q 0208030 8290005 9 1 0208030 1.000 1.000 1. 00 n 1. 00 Y 0208030-MB Y


10 q 0208030 8290005 10 1 0208030 1. 000 1.000 1. 00 n 1. 00 Y 0208030-1 Y
11 q 0208030 8290005 11 1 0208030 1.000 1.000 1. 00 n 1. 00 Y 0208030-8 Y
12 q 0208030 8290005 12 1 0208030 1.000 1.000 1. 00 n 1. 00 Y 0208030-10 Y
13 q 0208030 8290005E 4 1 0208030 1.000 1.000 1. 00 n 1. 00 Y 0208030-12 Y
14 q 0208030 8290005E 5 1 0208030 1.000 1. 000 1. 00 n 1. 00 Y 0208030-14 Y
15 q 0208030 8290005E 6 1 0208030 1.000 1.000 1. 00 n 1. 00 Y 0208030-17 Y
16 q 0208030 8290005E 7 1 0208030 1.000 1.000 1. 00 n 1. 00 Y 0208030-21 Y
17 q 0208030 8290005E 8 1 0208030 1.000 1.000 1. 00 n 1. 00 Y 0208030-1 ms y
18 q 0208030 8290005E 9 1 0208030 1.000 1.000 1. 00 n 1. 00 Y 0208030-1-msd y
19 q 0208030 8290005E 10 1 0208030 1.000 1.000 1. 00 n 1. 00 Y 0208030-LS Y


~=(JCl
~
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PCDD/PCDF ANALYTICAL SEQUENCE SUMMARY HIGH RESOLUTION


LAB Sample ID


CS1 A829005
CS2-A829005
CS3-A829005
CS4-A829005
CS5-A829005
CCAL. A829005C01
CCAL.-A829005C02
INS. BLANK
0208030-MB
0208030-1
0208030-8
0208030-10
0208030-12
0208030-14
0208030-17
0208030-21
0208030-1 ms
0208030-1-msd
0208030-LS


CLIENT SAMPLE ID


CAL. A829005
CAL.-A829005
CAL.-A829005
CAL.-A829005
CAL.-A829005
CCAL~ A829005C01
CCAL.-A829005C02
INS. BLANK
METHOD BLANK
1316057
1316062
1316058
1316061
1316074
1316060
1316059
1316057 MS
1316057-M8D
LAB 8PIKE


LAB FILE ID


8290005
8290005
8290005
8290005
8290005
8290005E
8290005EE
8290005
8290005
8290005
8290005
8290005
8290005E
8290005E
8290005E
8290005E
8290005E
8290005E
8290005E


8:2
8:3
S:4
8:5
8:6
8:1
8:1
S:8
8:9
S:10
8:11
8:12
8:4
8:5
8:6
8:7
S:8
8:9
S:10


DATE ANALYZED


15-APR-08
15-APR-08
15-APR- 08
15-APR-08
15-APR-08
15-APR-08
16-APR-08
15-APR-08
15-APR-08
15-APR-08
15-APR-08
15-APR-08
15-APR-08
15-APR-08
15-APR-08
15-APR-08
15-APR-08
15-APR-08
15-APR-08


TIME A1


01: 17:;
02: 07::
02: 57::
03: 47::
04: 37::
14: 34::
08: 06: (
06: 17::
07: 07::
07: 57:'
08:47:~


09:37:~


17: 04::
17: 54::
18: 44::
19: 34::
20: 24::
21: 14::
22: 04::
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USEPA-8290


6DFA - Form VI_HR CDD-l
CDDlCDF INITIAL CALIBRATION RESPONSE FACTOR SUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: OH01241 Case No.: Cenlredale Manor TO No.: ..:.N.:.:.A.:.- _ SDG No.: 1316057


GC Column: JWS·DB·5 10: 0.25 (mm) Instrument 10: Aulospee


Initial Calib. Date(s): ..:0'-'4:...;/1..:;51:.:2:.::0-"'08=-- _


Initial Calib. Times: ...:1..:..:1:..:7 _


04/1512008


4:37


File RRF CAL. A829005


File RSD 208030


RRlRRF MEAN
TARGET ANALYTES CSU829005 CS2j.B29005 CS3_A829005 CS4_AB29005 CSSj.B29005 RRlRRF %RSD aCLIMITS


2,3,7,8-TCDF 1.099 1.014 1.051 0.989 0.996 1.030 4.421 ±20%
1,2,3,7,8-PeCDF 0.867 0.854 0.905 0.894 0.894 0.883 2.418 ±20%
2,3,4,1,8-PeCDF 0.906 0.867 0.905 0.975 1.006 0.932 6.093 ±20%
1,2,3,4,7,8-HxCDF 0.94 0.964 0.976 0.932 0.875 0.937 4.149 ±20%
1,2,3,6,7,8-HxCDF 1.17 1.223 1.240 1.046 0.946 1.125 11.166 ±20%
2,3,4,6,7,8-HxCDF 1 0.954 0.924 0.840 0.770 0.898 10.257 ±20%
1,2,3,7,8,9-HxCDF 0.784 0.844 0.844 0.830 0.771 0.815 4.255 ±20%
1,2,3,4,6,7,8-HoCDF 1.42 1.402 1.428 1.414 1.424 1.417 0.719 ±20%
1,2,3,4,7,8,9-HoCDF 0.86 1.114 1.091 1.260 1.309 1.127 15.579 ±20%
OCDF 1.043 1.054 1.160 1.195 1.224 1.135 7.258 ±20%
2,3,7,8-TCDD 1.237 1.149 1.116 1.184 1.146 1.167 3.967 ± 20%
1,2,3,7,8-PeCDD 0.937 1.061 1.082 1.091 1.104 1.055 6.446 ± 20%
1,2,3,4,7,8-HxCDD 0.907 0.843 0.874 0.875 0.850 0.870 2.923 ±20%
1,2,3,6,7,8·HxCDD 1.04 1.151 1.110 0.923 0.878 1.020 11.527 ±20%
1,2,3,7,8,9-HxCDD 1.127 1.182 1.065 0.914 0.853 1.028 13.636 ±20%
1,2,3,4,6,7,8-HoCDD 1.016 0.920 0.949 0.937 0.926 0.950 4.07 ±20%
OCDD 1.009 0.975 0.995 1.005 1.016 1.000 1.603 ±20%


LABELED COMPOUNDS
13C-2,3,7,8-TCDF 1.575 1.664 1.630 1.670 1.721 1.652 3.275 ± 35%
13C-l ,2,3,7,8-PeCDF 1.169 1.266 1.255 1.371 1.443 1.301 8.213 ± 35%
13C·l,2,3,6,7,8·HxCDF 1.237 1.214 1.280 1.484 1.628 1.369 13.146 ±35%
13C-l,2,3,4,6,7,8·HoCDF 0.913 0.877 0.868 0.870 0.870 0.880 2.147 ±35%
13C-2,3,7,8-TCDD 1.011 1.051 1.034 1.092 1.128 1.063 4.391 ± 35%
13G-l ,2,3,7,8-PeCDD 0.728 0.767 0.757 0.822 0.858 0.786 6.677 ± 35%
13C-l ,2,3,6 7,8-HxCDD 0.951 0.920 0.986 1.163 1.205 1.045 12.423 ± 35%
13G-1,2,3,46,7,8-HoCDD 0.939 0.913 0.897 0.954 0.957 0.932 2.827 ±35"10
13C-oCDD 0.774 0.782 0.785 0.847 0.861 0.810 5.049 ±35"10
37C12-2,3,7,8-TCDD 2.658 2.025 2.094 2.125 2.103 2.201 11.737 ±35%
13C-2,3,4,7,8-PeCDF 1.161 0.936 0.983 0.981 1.010 1.014 8.509 ±35%
13G-1,2,3,4,7,8-HxCDF 0.988 0.928 0.816 0.766 0.736 0.847 12.694 ±35%
13G-l ,2,3,4,7,8-HxCDD 0.907 0.741 0.802 0.761 0.761 0.794 8.404 ± 35%
13C-l,2,34,7,8,9-HpCDF 0.847 0.789 0.846 0.852 0.871 0.841 3.671 ± 35%
13C12-1 ,2,3,7,8,9-HxCDF 0.989 0.885 1.000 1.072 1.100 1.009 8.294 ± 35%


/


/
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USEPA


6DFA - Form VLHR CDD-2
CDD/CDF INITIAL CALIBRATION ION ABUNDANCE RATIO SUMMARY


HIGH RESOLUTION


Lab Name: OATAlANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: OH01241 Case No.: Centredale Manor TO No.: .,:.N.::,A.:...- SDG No.: 1316057


TARGET ANALYTES
aCLIMITS


IONS CSl_AB29005 CS2_AB20005 CS3_All2OOO5 CS4_All2OOO5 CSS_All2OOO5 FLAG Low High
2,3,7,8-TCDF 3201322 0.87 0.76 0.78 0.8 0.79 0.65 0.89
l,2,3,7,8-PeCDF 304/306 1.64 1.5 1.49 1.53 1.54 1.32 1.78
2,3,4,7,8-PeCDF 340/342 1.62 1.61 1.48 1.52 1.51 1.32 1.78
1,2,3,4,7,8-HxCDF 3561358 1.05 1.14 1.27 1.22 1.21 1.05 1.43
1,2,3,6,7,8-HxCDF 340/342 1.24 1.28 1.18 1.2 1.22 1.05 1.43
2,3,4,6,7,8-HxCDF 374/376 1.24 1.19 1.19 1.22 1.2 1.05 1.43
1,2,3,7,8,9-HxCDF 374/376 1.1 1.11 1.3 1.21 1.2 1.05 1.43
1,2,3,4,6,7,8-HoCDF 3901392 1.06 0.89 1.06 1.04 1.03 0.88 1.20
1,2,3,4,7,8,9-H oCDF 390/392 1.06 0.94 1.05 1.06 1.04 0.88 1.20
OCDF 390/392 0.89 0.87 0.93 0.94 0.92 0.76 1.02
2,3,7,8-TCDD 374/376 0.68 0.69 0.74 0.79 0.8 0.65 0.89
1,2,3,7,8-PeCDD 374/376 1.47 1.64 1.61 1.6 1.62 1.32 1.78
1,2,3,4,7,8-HxCDD 4061410 1.4 1.11 1.15 1.22 1.21 1.05 1.43
1,2,3,6,7,8-HxCDD 424/426 1.31 1.25 1.36 1.23 1.21 1.05 1.43
l,2,3,7,8,9-HxCDD 4061410 1.27 1.35 1.29 1.21 1.23 1.05 1.43
l,2,3,4,6,7,8-HoCDD 458/460 1.17 1.14 1.07 1.03 1.04 0.88 1.20
OCDD 4421444 0.9 0.84 0.87 0.86 0.87 0.76 1.02


LABELED COMPOUNDS


13C-2,3,7,8-TCDF 3161318 0.81 0.79 0.8 0.81 0.81 0.65 0.89
13C-l,2,3,7,8-PeCDF 3521354 1.6 1.55 1.56 1.55 1.6 1.32 1.78
13C-l,2,3,6,7,8-HxCDF 384/386 0.51 0.51 0.52 0.52 0.51 0.43 0.59
13C-l,2,3,4,6,7,8-HoCDF 4181420 0.43 0.44 0.43 0.44 0.44 0.37 0.51
13C-2,3,7,8-TCDD 3321334 0.79 0.8 0.8 0.8 0.8 0.65 0.89
13C-l,2,3,7,8-PeCDD 3681370 1.61 1.62 1.59 1.6 1.61 1.32 1.78
13C-l,2,3,6,7,8-HxCDD 4021404 1.27 1.31 1.34 1.3 1.29 1.05 1.43
13C-l ,2,3,4,6,7,8-HoCDD 4361438 1.12 1.09 1.08 1.11 1.09 0.88 1.20
13C-oCDD 470/472 0.88 0.86 0.9 0.88 0.89 0.76 1.02
37C12-2,3,7,8-TCDD 328/NA NA NA NA NA
13C-2,3,4,7,8-PeCDF 3521354 1.49 1.64 1.58 1.58 · 1.32 1.78
13C-l,2,3,4,7,8-HxCDF 364/386 0.53 0.50 0.51 0.53 · 0.43 0.59
13C-l,2,3,4,7,8-HxCDD 4021404 1.21 1.15 1.32 1.32 · 1.05 1.43
13C-l,2,3,4,7,89-HpCDF 4181420 0.49 0.42 0.41 0.43 · 0.37 0.51
13C12-1,2,3,7,89-HxCDF 384/386 0.54 0.54 0.53 0.52 · 0.43 0.59
13C-l,2,34-TCDD 332/334 0.82 0.80 0.82 0.83 · 0.65 0.89
13C-l,2,3,7,8,9-HxCDD 4021404 1.31 1.29 1.31 1.29 · 1.05 1.43


Quality Control (QC) limits represent ± 15% window around the theoretical ion abundance ratio.


The laboratory must flag any analyle in any calibration soution which does not meet the ion abundance
ratio QC limit by placing an asterisk in the flag column.
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USEPA-8290A


7DFA - Form VlI_HR CDD-1
CDD/CDF CONTINUING CALIBRATION SUMMARY


HIGH RESOLUTION


Lab Name: DATNANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: OH01241 Case No.: Cenlredale TO No.: .;.N::...A=---- SDG No.: 1316057


GCColumn: JWS-DB-5 ID: 0.25 (mm) Instrument ID: :Autospec


Lab File ID: 8290005ES:1


Initial Calib. Times: 18:52 22:13


Date Analyzed: 4/15/2008 Time Analyzed:....:.1....:.4:c::.3...:..4 _


Initial Calib. Dates: 3119/2008 10 3119/2008


SELECTED RRt MEAN :1:20% ION ION ION RATIO


IONS RRF RRt %D %D RATIO RATIO ac LIMITS
TARGET ANALYTES RRF FLAG FLAG LOW HIGH


2,3,7,8-TCDF 320/322 0.870 1.030 -15.569 0.76 0.65 0.89


1,2,3,7,8-PeCDF 304/306 0.820 0.883 -7.134 1.6 1.32 1.78


2,3,4,7,S-PeCDF 340/342 0.800 0.932 -14.151 1.6 1.32 1.78


1,2,3,4,7,8-HxCDF 356/358 0.854 0.937 -8.823 1.13 1.05 1.43


1,2,3,6,7,S-HxCDF 340/342 1.223 1.125 8.704 1.29 1.05 1.43


2,3,4,6,7,8-HxCDF 374/376 0.830 0.898 -7.597 1.19 1.05 1.43


1,2,3,7,8,9-HxCDF 374/376 0.734 0.815 -9.902 1.22 1.05 1.43
1,2,3,4,6,7,S-HpCDF 390/392 1.294 1.417 -8.707 1.01 0.88 1.20
1,2,3,4,7,S,9-HpCDF 390/392 0.951 1.127 -15.661 1.02 0.88 1.20
OCDF 390/392 0.973 1.135 -14.288 0.85 0.76 1.02


2,3,7,S-TCDD 374/376 1.105 1.167 -5.354 0.8 0.65 0.89


1,2,3,7,S-PeCDD 374/376 1.001 1.055 -5.140 1.61 1.32 1.78


1,2,3,4,7,8-HxCDD 408/410 0.748 0.870 -14.013 1.32 1.05 1.43


1,2,3,6,7,8-HxCDD 424/426 ..... "',... .. ,,"'''' on "'7nn • nn 1.05 • An
I.I~U I.VC.U ~.JOO 1."::'0 ••<tV


1,2,3,7,8,9-HxCDD 408/410 0.995 1.028 -3.182 1.31 1.05 1.43


1,2,3,4,6,7,S-HpCDD 458/460 0.842 0.950 -11.366 0.92 0.88 1.20


OCDD 4421444 0.921 1.000 -7.914 0.83 0.76 1.02


LABELED COMPOUNDS (~30%\
13C-2,3,7,a-TCDF 316/318 1.458 1.652 -11.758 ./ 0.79 0.65 0.89


13C-1 ,2,3,7,a·PeCDF 3521354 1.058 1.301 -18.664 1.65 1.32 1.78


13C-1 ,2,3,6,7,8-HxCDF 384/386 1.123 1.369 -17.999 0.52 0.43 0.59


13C-1 ,2,3,4,6,7,S-HpCDF 418/420 0.755 0.880 -14.168 0.43 0.37 0.51


13G-2,3,7,a-TCDD 3321334 1.054 1.063 -0.831 0.79 0.65 0.89


13C-1,2,3,7,a-PeCDD 368/370 0.725 0.786 -7.819 1.53 1.32 1.78


13C-1,2,3,6,7,S-HxCDD 4021404 0.968 1.045 -7.360 1.29 1.05 1.43


13G-1 ,2,3,4,6,7,8-HpCDD 436/438 0.863 0.932 -7.380 1.14 0.88 1.20


13C-OCDD 470/472 0.815 0.810 0.598 0.86 0.76 1.02


37C12-2,3,7,S-TCDD 328/NA 2.144 2.201 -2.569 NA NA NA NA


13C·2,3,4,7,S-PeCDF 3521354 0.949 1.014 -6.452 1.6 1.32 1.78


13C-1,2,3,4,7 S-HxCDF 384/386 0.777 0.847 -8.234 0.52 0.43 0.59


13C-1,2,3,4,7,8-HxCDD 4021404 0.665 0.794 -16.248 1.31 1.05 1.43


13G-1 ,2,3,4,7,S,9-HpCDF 418/420 0.683 0.841 -18.748 0.43 0.37 0.51


13C12-1,2,37,8,9-HxCDF 384/386 0.794 1.009 r -21.3561') \ 0.52 0.43 0.59


'-0\'1'


Recovery Standards


13C12-1234-TCDD 332/334 NA NA NA NA 0.8 0.65 0.89


13G-1237S9-HxCDD 4021404 NA NA NA NA 1.29 1.05 1.43


The laboratory must flag any analyte which does net meet criteria fer Percent Difference (%D) or


ion abundance ratio by placing an asterisk in the appropriate flag column.


frm7di0x8290Rev1
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USEPA-8290A


7DFA - Form VII_HR CDD-2
CDD/CDF CONTINUING CALIBRATION SUMMARY


HIGH RESOLUTION


Lab Name: OATNANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: OH01241 Case No.: Centredale TO No.: ~N:;..A,-- SDG No.: 1316057


GCColumn:


Lab File 10:


JWS-OB-5


8290005ES:1


10: 0.25


Date Analyzed: 4/15/2008


(mm) Instrument 10:


Time Analyzed:


:Autospec


14:34


Initial Calib. Times: 18:52 22:13 Initial Calib. Dates: ..=31:...;1-=9;.:/2:..:;0=.;08::..- _ 3/19/2008


TARGET ANALYTES RRT RT


2,3,7,8-TCDF 1.001 27.57
1,2,3,7,8-PeCDF 1.001 31.92
2,3,4,7,8-PeCDF 1.027 32.75
1,2,3,4,7,8-HxCDF 0.996 36.75
1,2,3,6,7,8-HxCDF 1.000 36.92


2,3,4,6,7,8-HxCDF 1.023 37.75
1,2,3,7,8,9-HxCDF 1.051 38.77
1,2,3,4,6,7,8-HpCDF 1.000 40.72


1,2,3,4,7,8,9-HpCDF 1.034 42.10


OCDF 1.003 44.53
2,3,7,8-TCDD 1.000 28.35
1,2,3,7,8-PeCDD 1.001 33.18
1,2,3,4,7,8-HxCDD 0.997 37.93
1,2,3,6,7,8-HxCDD 1.000 38.07
1,2,3,7,8,9-HxCDD 1.011 38.48
1,2,3,4,6,7,8-HpCDD 1.000 41.70
OCDD 1.000 44.42


LABELED COMPOUNDS


13C-2,3,7,8-TCDF 0.979 27.55
13C-1,2,3,7,8-PeCDF 1.134 31.90
13C-1 ,2,3,6,7,8-HxCDF 0.959 36.90
13C-1,2,3,4,6,7,8-HpCDF 1.058 40.70


13C-2,3,7,8-TCDD 1.007 28.33
13e-1,2,3,7,8-PeCDD 1.179 33.17
13e-1,2,3,6,7,8-HxCDD 0.989 38.05
13C·1,2,3,4,6,7,8-HpCDD 1.084 41.68


13C-OCDD 1.155 44.42


37C12-2,3,7,8-TCDD 1.001 28.35
13C-2,3,4,7,8-PeCDF 1.026 32.73


13e-1 ,2,3,4,7,8-HxCDF 0.995 36.73
13e-1,2,3,4,7,8-HxCDD 0.996 37.92
13C-1 ,2,3,4,7,8,9-HpCDF 1.010 42.08
13C12-1,2,3,78,9-HxCDF 1.008 38.77


Recovery Standard


13e-12,3,4-TCDD NA 28.13


13e-1,2,37,8,9-HxCDD NA 38.47
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USEPA-8290A


7DFA - Form VII_HR CDD-1
CDDfCDF CONTINUING CALIBRATION SUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: OH01241 Case No.: Centredale TO No.:_N_A SDG No.: 1316057


GCColumn: JWS·OB-5 10: 0.25 (mm) Instrument 10: :Autospec


Initial Calib. Dates: ..:::3:....:/1..:::9/:.;:2:.::0.::;08=--- to 3119/2008


Lab File 10:


Initial Calib. Times:


8290005EES:1


18:52 22:13


Date Analyzed: ....:4:....:/1-=6/~2=.00::.:8:..-. _ Time Analyzed:..:;8..:.;:0:.;:6 _


SELECTED RRI MEAN ±20% ION ION ION RATIO


IONS RRF RRI %0 %0 RATIO RATIO ac LIMITS
TARGET ANALYTES RRF FLAG FLAG LOW HIGH


2,3,7,8-TCDF 320/322 0.864 1.030 -16.154 0.69 0.65 0.89
1,2,3,7,8-PeCDF 304/306 0.781 0.883 -11.583 1.74 1.32 1.78
2,3,4,7,8-PeCDF 340/342 0.769 0.932 -17.524 1.64 1.32 1.78
1,2,3,4,7,8-HxCDF 356/358 0.791 0.937 -15.634 1.14 1.05 1.43
1,2,3,6,7,8-HxCDF 340/342 1.191 1.125 5.858 1.18 1.05 1.43
2,3,4,6,7,8-HxCDF 374/376 0.777 0.898 -13.517 1.07 1.05 1.43
1,2,3,7,8,9-HxCDF 374/376 0.769 0.815 -5.698 1.15 1.05 1.43
1,2,3,4,6,7,8-HoCDF 390/392 1.279 1.417 -9.773 - I 1.06 0.88 1.20
1,2,3,4,7,8,9-HpCDF 390/392 0.890 1.127 c:'21.031 .')~ 0.97 0.88 1.20
OCDF 390/392 0.946 1.135 -16.624 0.9 0.76 1.02
2,3,7,8-TCDD 374/376 1.054 1.167 -9.724 0.86 0.65 0.89
1,2,3,7,8-PeCDD 374/376 1.003 1.055 -4~6 \ 1.71 1.32 1.78
1,2,3,4,7,8-HxCDD 4081410 0.669 0.870 e-23.093 .~ ~ 1.23 1.05 1.43
i ,2,3,o,7,8..HxCDD 424;426 1.142 1.020 11.923 1.22 1.05 1.43


1,2,3,7,8,9-HxCDD 408/410 1.089 1.028 5.965 1.27 1.05 1.43
1,2,3,4,6,7,8-HpCDD 458/460 0.870 0.950 -8.463 0.98 0.88 1.20
OCDD 442/444 0.906 1.000 -9.420 0.88 0.76 1.02


LABELED COMPOUNDS ±30%
13C-2,3,7,8-TCDF 316/318 1.463 1.652 -11.468 0.75 0.65 0.89
13G-1 ,2,3,7,8-PeCDF 352/354 1.170 1.301 -10.066 1.56 1.32 1.78


13C·1 ,2,3,6,7,8-HxCDF 384f386 0.982 1.369 -28.279 0.52 0.43 0.59


13C-1,2,3,4,6,7,8-HpCDF 418/420 1.024 0.880 16.397 0.43 0.37 0.51


13C-2,3,7,8-TCDD 332/334 1.090 1.063 2.528 0.82 0.65 0.89
13C-1,2,3,7,8-PeCDD 368f370 0.813 0.786 3.407 1.46 1.32 1.78
13C-1 ,2,3,6,7,8-HxCDD 402/404 0.908 1.045 -13.080 1.29 1.05 1.43


13C-1,2,3,4,6,7,8-HpCDD 436/438 0.968 0.932 3.852 1.04 0.88 1.20
13C-OCDD 470f472 0.977 0.810 20.593 0.87 0.76 1.02


37C12-2,3,7,8-TCDD 328/NA 2.045 2.201 -7.075 NA NA NA NA


13C·2,3,4,7,8-PeCDF 352/354 0.956 1.014 -5.718 1.56 1.32 1.78


13C·1,2,3,4,7,8-HxCDF 384f386 0.754 0.847 -10.953 0.49 0.43 0.59


13C-1,2,3,47,8-HxCDD 402/404 0.599 0.794 -24.573 1.27 1.05 1.43


13C-1,2,3,4,7,8,9-HpCDF 418/420 0.690 0.841 -17.938 0.45 0.37 0.51


13C12-1 ,2,3,7,8,9-HxCDF 384f386 0.738 1.009 -26.824 0.54 0.43 0.59


Recovery Standards


13C12-1234-TCDD 332/334 NA NA NA NA 0.83 0.65 0.89


13C-123789-HxCDD 402/404 NA NA NA NA 1.28 1.05 1.43


The laboratory must flag any ana!yte which does not meet criteria for Percent Difference (%0) or


ion abundance ratio by placing an asterisk in the appropriate flag column.


fnn7diDx1l29ORevl


Page 523 of 626







USEPA-8290A


7DFA - Form VICHR CDD-2
CDD/CDF CONTINUING CALIBRATION SUMMARY


HIGH RESOLUTION


Lab Name: DATNANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: OH01241 Case No.: Centredale TO NO.:..:..N.:;..A'--- SDG No.: 1316057


GC Column:


Lab File ID:


JWS-DB-5


8290005 EES:1


ID: 0.25


Date Analyzed: 4/16/2008


(mm) Instrument 10:


Time Analyzed:


:Autospec


8:06


Initial Calib. Times: 18:52 22:13 Initial Calib. Dates: _31_1_9_/2_0_08 _ 3119/2008


TARGET ANALYTES RRT RT


2,3,7,8-TCDF 1.000 27.57
1,2,3,7,8-PeCDF 1.000 31.92
2,3,4,7,8-PeCDF 1.027 32.77
l,2,3,4,7,8-HxCDF 0.996 36.75
1,2,3,6,7,8-HxCDF 1.001 36.93
2,3,4,6,7,8-HxCDF 1.023 37.75
1,2,3,7,8,9-HxCDF 1.051 38.80
1,2,3,4,6,7,8-HpCDF 1.000 40.72
1,2,3,4,7,8,9-HoCDF 1.034 42.10
OCDF 1.003 44.57
2,3,7,8-TCDD 1.001 28.38
1,2,3,7,8-PeCDD 1.001 33.20
1,2,3,4,7,8·HxCDD 0.997 37.95
l,2,3,6,7,8-HxCDD 1.000 38.08
1,2,3,7,8,9-HxCDD 1.011 38.50
1,2,3,4,6,7,8-H pCDD 1.000 41.72
OCDD 1.000 44.43


LABELED COMPOUNDS


13C-2,3,7,8-TCDF 0.979 27.57
13C-1,2,3,7,8-PeCDF 1.134 31.92
13e-1,2,3,6,7,8-HxCDF 0.959 36.90
13C·1,2,3,4,6,7,8-HpCDF 1.058 40.70
13C-2,3,7,8-TCDD 1.007 28.35
13C·1 ,2,3,7,8-PeCDD 1.178 33.17
13e-1,2,3,6,7,8-HxCDD 0.989 38.07
13C-1,2,3,4,6,7,8-HpCDD 1.084 41.70
13C-OCDD 1.154 44.42
37C12·2,3,7,8-TCDD 1.001 28.37
13e-2,3,4,7,8·PeCDF 1.026 32.75
13c-1,23,4,7,8-HxCDF 0.996 36.75
13C·1 ,2,3,4,7,8-HxCDD 0.996 37.93
13e-1 ,2,3,4,7,8,9-HoCDF 1.009 42.08
13C12-12,3,7,8,9-HxCDF 1.008 38.78


Recovery Standard
-- -- --- ---


13c-1 2,3 4-TCDD NA 28.15
13C-1,23,7,8,9-HxCDD NA 38.48
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B. UNFILTERED SAMPLES







EVALAUTION OF ORGANIC DUPLICATE ANALYSIS PRECISION


PRECISION OBJECTIVES·
Units pg/kg Analyte > or = 5 X RL I RPD < or= 20


Analyte < 5 X RL I Difference < or = RL Times 1
• Enter the project-specific or default acceptance cntena


1316057_UF 1316061_UF
Analyte Analyte


ANALYTE Concentration Qual RL Concentration Qual RL Difference RPD Notes
2,3,7,8-TCDD 2742.72 10 6154.18 10 NA 76.69% 1


OCDD 0.37 U 50 9.51 50 15.49 NA IN
NA #DIV/O! #DIV/O!
NA #DIV/O! #DIV/O!
NA #DIVlO! #DIV/OI
NA #DIV/O! #DIV/OI
NA #DIV/OI #DIV/OI
NA #DIV/OI #DIV/O!
NA #DIV/OI #DIV/O!
NA #DIV/OI #DIV/O!
NA #DIV/O! #DIV/O!
NA #DIV/O! #DIV/OI
NA #DIV/O! #DIV/OI
NA #DIV/O! #DIV/OI
NA #DIV/OI #DIV/O!
NA #DIV/O! #DIV/O!
NA #DIV/OI #DIV/O!


NOTES:
Qual) Column to enter J, U, U·, or B
RPD) Relative Percent Difference
RL) Reporting Limit
J) The analyte concentration should be considered estimated.
U) The analyte was not-detected in the sample. The half of the numerical value will be used for comparison purposes.
U· or B) The result was blank qualified. The numerical value will be used for comparison purposes.
NA) The RPD or Difference is not applicable.
1) Both results are> or = 5 X RL and RPD over acceptance limit, flag positive results "J".
2) At least one of the results is < 5 X RL and difference is over acceptance limit, flag positive results "J" and "not-detected" results "UJ".
Comments:







US EPA - Method 8290A


1DF~ - Form I-HR CDD-1
CDD~DFSAM~lEDATASUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


lab Code: --'O"-H.:..;0.:..:1""24.:..:1'-- ....:::Case No.: Centredale Manor TO No.: NA SDGNo.: 1316057


Matrix: (SOILIWATERJASHfTlSSUEIOIl)


Sample wtlvol: 1.0 gIL


Water


L


Lab Sample ID:


ac Code:
Lab File ID:


0208030-3


N
A829004BS:10


Concentrated Extract Volume:


SEPFWater Sample Prep:


Injection Volume:


(SEPF/SPE)


20.00 (ul)


--'--__(ul) % SolidslLipids --'O"'.O:..;%c:..0


Date Received:


Date Extracted:


Date Analyzed:


26-02-08


27 02 08


20-03-08 1:33


GCColumn: JWS-DB-5 ID: 0.25 (mm) Dilution Factor:


CONCENTRATION UNITS: (pglL, ng/Kg, pg) pg/L


TARGET PEAK ION
ANALYTE RT RATIO # CONCENTRATION a EMPC/EDl


2,3,7,8-TCDF U 0.34
1,2,3,7,8-PeCDF U 2.74
2,3,4,7,8-PeCDF U 2.69
1,2,3,4,78-HxCDF U 21.92
1,2,3,6,78-HxCDF U 19.76
2,3,4,6,7,8-HxCDF U 23.26
1,2,3,7,8,94ixCDF U 26.44
1,2,3,4,6,7,8-HoCDF 39:20 0.46 · B 11.15
1,2,3,4,7,8,9-HpCDF U 0.47
OCOF 43:16 0.81 20.84 B 0.60


2,3,7,a-TCDD 26:37 0.87 68.04 - 0.37
1,2,3,7,8-PeCDD U 3.64
1,2,3,4,7,8-HxCDD U 18.11
1,2,3,6,7,8-HxCDD U 17.29
1,2,3,7,89-HxCDD U 17.21
1,2,3.4,6,78-HpCDD 40:26 1.78 · B 9.02
OCOD 43:11 0.67 · B 21.82
NOTE. ConcentratIOns, Estimated MaxImum PossIble ConcentratIons (EMPCs), and EstImated DetectIon Levels (EDLs).... £)


for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis with % Lipids). .... ~ I::M,C


LABELED PEAK ION ION RATIO liMITS RECOVERY UMITS
COMPOUNDS Tvoe RT RATIO # LOW HIGH %REC # LOW HIGH


13C-2,3,78-TCDF IS 25:45 0.78 0.65 0.89 80 40 135


13C-1,2,3,7,8-PeCDF IS 30:20 1.53 1.32 1.78 80 40 135


13C-1,2,3,6,7,8-HxCDF 15 34:57 0.52 0.43 0.59 83 40 135


13C-1.2,3,46,7,8-HpCDF 15 39:20 0.43 0.37 0.51 95 40 135


13C-23,7,8-TCDD 15 26:35 0.78 0.65 0.89 85 40 135


13C-1,2,3,7,8-PeCDD 15 31:35 1.61 1.32 1.78 80 40 135


13C-1,2 3,6,7 8-HxCDD 15 36:06 1.31 1.05 1.43 87 40 135


13C-1 ,2,3,4 6,7,8-HpCDO 15 40:25 1.08 0.88 1.2 101 40 135


13C-oCDD 15 43:09 0.85 0.76 1.02 76 40 135


37C12-2,3,7,8-TCDD Surr 26:37 1.00 1 1 95 40 135


13C-2,3 4,7 8-PeCDF SUIT 31:11 1.55 1.32 1.78 97 40 135


13C-1,2,3,4 7.8-HxCDF SUIT 34:48 0.53 0.43 0.59 98 40 135


13C-1,2 3.4.7 8-HxCDD Surr 35:58 1.33 1.05 1.43 99 40 135


13C-1.2,3.4,7.8,9-HoCDF SUIT 40:50 0.44 0.37 0.51 97 40 135


13C12-1,2,3,7,8,9-HxCDF Alt 36:58 0.52 0.43 0.59 97 40 135


13C-1,2.3,4-TCDD RS 26:21 0.78 0.65 0.89 NA NA NA


13C-1,2,378,9-HxCDO RS 36:37 1.28 1.05 1.43 NA NA NA


# Column to be used to flag values outside QC limits.
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US EPA - Method 8290A


1DFB - Form I-HR CDD·2


CDD/CDF TOXICITY EQUIVALENCE SUMMARY
HIGH RESOLUTION


Lab Name: OATAlANAlYSIS TECHNOLOGIES Contract: Loureio Engineering


Matrix: (SOILIWATERIASHITISSUEIOIL) --'W..:.:a::..:t"'er'-- _


Lab Code: --'O"-H'-'0-'1"'24"-1'-- ~Case No.: Centredale Manor


Concentrated Extract Volume:


_----.:1.:;;.0.::,.0 giL ..:::L _


SDG No.: 1316057


Lab Sample 10: 0208030-3


Lab File 10: A829004BS:10


Date Received: 26-{)2-{)8


Date Extracted: 27 02 08


Date Analyzed: 20-{)3-{)8


Dilution Factor:


NA


0.0%


TO No.:


(mm)


% Solids:


% Lipids


10: 0.25


(SEPF/SPE)


__-=20.::,. (ul)


JWS-DB-5


SEPF


--'----__(ul)


Sample wtlvol:


Water Sample Prep:


GCColumn:


Injection Volume:


CONCENTRATION UNITS: (pg/L or ng/Kg) pg/L


TARGET ANALYTE CONCENTRATION TEP
TEF-ADJUSTED


CONCENTRATIONS


2,3,7,8-TCDF x 0.10 =
1,2,3,7,8-PeCDF x 0.05 =
2,3,4,7,8-PeCDF x 0.50 =
1,2,3,4,7,8-HxCDF x 0.10 =
1,2,3,6,7,8-HxCDF x 0.10 =
2,3,4,6,7,8-HxCDF x 0.10 =
1,2,3,7,8,9-HxCDF x 0.10 =
1,2,3,4,6,7,8-HoCDF x 0.01 =
1,2,3,4,7,8,9-HpCDF x 0.01 =
OCDF 20.84 x 0.001 = 0.02


2,3,7,8-TCDD 68.04 x 1.00 = 68.04


1,2,3,7,8-PeCDD x 0.50 =
1,2,3,4,7,8-HxCDD x 0.10 =
1,2,3,6,7,8-HxCDD x 0.10 =
1,2,3,7,8,9-HxCDD x 0.10 =
1,2,3,4,6,7,8-HpCDD x 0.01 =
OCDO x 0.001 =


Total = 68.06


TEF' - Toxicity Equivalent Fadors from EPAl625/3-89/016 March 1989 - Interim Procedures for Estimating Risks Associated with
Exposures to Mixtures of Chlorinated Dibenzo-p-Dioxins and Chlorinated Dibenzofurans (COOs and CDFs) and 1989 Update.
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US EPA· Method 8290A


Matrix: (SOIUWATERlASHITISSUElOIL) ...:.W.:..:a:..:le::;r _


2DF - Fonn II HR COD


CDD/CDF TOTAL HOMOLOGUE CONCENTRATION SUMMARY
HIGH RESOLUTION


Lab Code: --'O"-H--'0"-1"'24"-1'-- ....:Case No.: Cenlredale Manor


Lab Name: Data/Analysis Techhologies
I
Sample No.


1316057_uf


SDGNo.: 1316057


Lab Sample 10: 0208030-3


Lab File 10: A829004BS:10


Date Received: 26-02-08


Date Extracted: 27 02 08


Date Analyzed: 20-03-08


Dilution Factor:


NA


0%


TO No.:


(mm)


Contract:


% Solids:


% Lipids


10: 0.25


__=20.:.. (ul)


JWS-DB-5


__..:.;1.:.::.00.:.. gIL .=Lc-- _


-'--__(ul)


..=S:..=E::..P.:-F__(SEPF/SPE)


Sample wtlvol:


Water Sample Prep:


Injection Volume:


Concentrated Extract Volume:


GC Column:


CONCENTRATION UNITS: (pg/L or nglKg) pglL


HOMOLOGUE PEAKS CONCENTRATION Q EMPCIEOL


DIOXINS


Total TCDD 4 . 142.46 0.37


Total PeCDD 3 9786.43 3.64


Total HxCDD ° U 11.68


Total HpCDD ° U 9.02


FURANS


Total TCDF 4 199.03 0.34


Total PeCDF 4 1026.52 2.70


Total HxCDF 1 60.02 22.59


Total HpCDF ° U 11.15


Note: Concentrations. Estimated Maximum Possible Concentrations (EMPCs). and Estimated Detection Limits (EDLs)
for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis
with % Lipids). The total homologue concentrations do not affect the TEF (Toxicity Equivalent Factor) calculations.
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US EPA - Method 8290A


Lab Code: ..::O:.:.H.:.:0'-".::2..:.4'.:...... ~Case No.: Centredale Manor


Lab Name: DATA/ANALYSIS TECHNOLOGIES


Matrix: (SOILlWATERJASHITISSUEIOIL)


__---.:..;1..=..0 9 / L ..::L _


I


Sample No.


1318062_uf


SDG No.: 1316057


Lab Sample ID: 0208030-9


QC Code: N
Lab File ID: A829004BS:11


Date Received: 26-02-08


Date Extracted: 27 02 08


Date Analyzed: 20-03-08 2:23


Dilution Factor:


NATO No.:


Loureio EngineeringContract:


% Solids/Lipids 0.0%


ID: 0.25 (mm)


Water


(SEPF/SPE)


1DFA - Form I-HR CDD-1
CDD/CDF SAMPLE DATA SUMMARY


HIGH RESOLUTION


SEPF


JWS-DB-5


20.00 (ul)


-'--__(uL)


Sample wtlvol:


Water Sample Prep:


Concentrated Extract Volume:


GC Column:


Injection Volume:


CONCENTRATION UNITS: (pg/L, ng/Kg, pg) pgIL


TARGET PEAK ION
ANALYTE RT RATIO # CONCENTRATION Q EMPC/EDL


2,3,7,8-TCDF U 1.60
1,2,3,7,8-PeCDF U 1.94
2,3,4,7,S-PeCDF U 1.90
1,2,3,4,7,S-HxCDF U 4.79
1,2,3,6,7,8-HxCDF U 4.32
2,3,4,6,7,8-HxCDF U 5.09
1,2,3,7,S,9-HxCDF U 5.78
1,2,3,4,6,7,S-HpCDF U 0.27
1,2,3,4,7,8,9-HpCDF U 0.32
OCDF 43:16 1.29 . B 8.78


2,3,7,8-TCDD 26:36 0.80 5101.11 1.31
1,2,3,7,S-PeCDD U 2.13
1,2,3,4,7,S-HxCDD U 1.78
1,2,3,6,7,S-HxCDD U 1.70
1,2,3,7,8,9-HxCDD U 1.69
1,2,3,4,6,7,8-HpCDD U 0.75
OCDD 43:10 0.85 16.10 B 0.53
NOTE. Concentrations, Estimated Malumum POSSIble ConcentratIons (EMPCs), and Estimated Detection Levels (EOLs)
for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis with % Lipids).


LABELED PEAK ION ION RATIO LIMITS RECOVERY LIMITS
COMPOUNDS Type RT RATIO # LOW HIGH %REC # LOW HIGH


13C-2,3,7,8-TCDF IS 25:44 0.79 0.65 0.89 86 40 135


13C-1,2,3,7,8-PeCDF IS 30:20 1.54 1.32 1.78 86 40 135


13C-1,2,3,6,7,8-HxCDF IS 34:56 0.54 0.43 0.59 78 40 135


13C-1,2,3,4,6,7,8-HDCDF IS 39:19 0.44 0.37 0.51 93 40 135


13C-2,3,7,8-TCDD IS 26:36 0.78 0.65 0.89 88 40 135


13C-1,2,3,7,8-PeCDD IS 31:35 1.59 1.32 1.78 85 40 135


13C-1,2,3,6,7,8-HxCDD IS 36:07 1.30 1.05 1.43 82 40 135


13C-1,2,3,4,6,78-HDCDD IS 40:26 1.05 0.88 1.2 88 40 135


13C-oCDD IS 43:10 0.88 0.76 1.02 77 40 135


37C12-2,3,7,8-TCDD Surr 26:36 1.00 1 1 99 40 135


13C-2,3,4.7,S-PeCDF Surr 31:11 1Ji5- 1.32 1.78 95 40 135


13C-1,2,3,47,8-HxCDF Surr 34:48 <..: 0.61 . l 0.43 0.59 57 40 135


13C-1,2,3,4,78-HxCDD Surr 35:58 1.40 1.05 1.43 102 40 135


13C-1,2,3,4,789-HDCDF Surr 40:50 0.43 0.37 0.51 98 40 135


13C12-1,2 3,7 8,9-HxCDF Alt 36:58 0.52 0.43 0.59 105 40 135


13C-1,2,3,4-TCDD RS 26:22 0.76 0.65 0.89 NA NA NA


13C-1.2,3 7,8 9-HxCDD RS 36:37 1.32 1.05 1.43 NA NA NA







US EPA - Method 8290A


1DFB - Form I-HR CDD-2


CDD/CDF TOXICITY EQUIVALENCE SUMMARY
HIGH RESOLUnON


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Matrix: (SOIUWATERIASHITISSUEIOIL) -'W.:..:a:.:.te""r _


Lab Code: -'O:.;.H..:;0:..;1.:2..:.41.:....- .....::Case No.: Centredale Manor


Concentrated Extract Volume:


__..:.1.:.::0.::..0 giL ..::L'-- _


SDG No.: 1316057


Lab Sample 10: 0208030-9


Lab File 10: A829004BS:11


Date Received: 26-02-08


Date Extracted: 27 02 08


Date Analyzed: 20-03-08


Dilution Factor:


NA


0.0%


TO No.:


(mm)


% Solids:


% Lipids


10: 0.25


_---=20:::.. (ul)


JWS-DB-5


-,-__(ul)


..::S;..::E;.;..P-,-F__(SEPF/SPE)Water Sample Prep:


Sample wtlvol:


Injection Volume:


GCColumn:


CONCENTRAnON UNITS: (pg/L or nglKg)


TARGET ANALYTE CONCENTRATION TEP
TEF-ADJUSTED


CONCENTRATIONS


2,3,7,8-TCDF x 0.10 =
l,2,3,7,8-PeCDF x 0.05 =
2,3,4,7,8-PeCDF x 0.50 =
1,2,3A,7,8-HxCDF x 0.10 =
l,2,3,6,7,8-HxCDF x 0.10 =
2,3,4,6,7,8-HxCDF x 0.10 =
l,2,3,7,8,9-HxCDF x 0.10 =
l,2,3,4,6,7,8-HoCDF x 0.01 =
l,2,3,4,7,8,9-HoCDF x 0.01 =
OCDF x 0.001 =
2,3,7,8-TCDD 5101.11 x 1.00 = 5101.11


1,2,3,7,8-PeCDD x 0.50 =
1,2,3,4,7,8-HxCDD x 0.10 =
l,2,3,6,7,8-HxCDD x 0.10 =
1,2,3,7,8,9-HxCDD x 0.10 =
l,2,3,4,6,7,8-HoCDD x 0.01 -
OCOD 16.10 x 0.001 = 0.02


Total = 5101.13


TEP - Toxicity Equivalent Factors from EPA/62513-a9/016 March 1989 - Interim Procedures for Estimating Risks Associated with
Exposures to Mixtures of Chlorinated Dibenzo-p-Dioxins and Chlorinated Dibenzofurans (CDDs and CDFs) and 1989 Update.
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US EPA· Method 8290A


20F • Form \I HR COO
CDD/CDF TOTAL HOMOLOGUE CONCENTRATION SUMMARY


HIGH RESOLUTION


Lab Code: -'O:..:H..::0::..:1:.::2:...:4.:.1 ~Case No.: Centredale Manor


Matrix: (SOILIWATERIASHITISSUEIOIL)


Lab Name: Data/Analysis Technologies
I
Sample No.


1316062_uf


SDG No.: 1316057


Lab Sample 10: 0208030-9


Lab File 10: A829004BS:11


Date Received: 26-D2-<l8


Date Extracted: 27 02 08


Date Analyzed: 2O-D3-D8


NA


0%


TO No.:


Contract:


"I. Solids:


"I. Lipids


Water


(SEPF/SPE)


_---=200:.. (ul)


SEPF


_---'1"".0:=-0 giL -=Lc-- _


-'--__(ul)


Sample wtivol:


Water Sample Prep:


Concentrated Ex1ract Volume:


Injection Volume:


GCColumn: JWS-DB-5 10: 0.25 (mm) Dilution Factor:


CONCENTRATION UNITS: (pg/L or ng/Kg) pglL


HOMOLOGUE PEAKS CONCENTRATION Q EMPCIEDL


DIOXINS


Total TCDD 4 5271.02 1.31


Total PeCDD 2 440.58 2.13


Total HxCDD 0 U 1.15


Total HpCDD 0 U 0.75


FURANS


Total TCDF 0 U L60


Total PeCDF 0 U 1.91


Total HxCDF 2 53.74 4.94


Total HpCDF 0 U 0.29


Note: Concentrations, Estimated Maximum Possible Concentrations (EMPCs). and Estimated Detection Limits (EDLs)
for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis
with % Lipids). The total homologue concentrations do not affect the TEF (Toxicity Equivalent Factor) calculations.
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US EPA - Method 8290A


Matrix: (SOILIWATERlASHITISSUElOIL) Water-'-'--=='-----------


Lab Code: ....:O:.;.H....:0;..:1..;;;24..;..1.:- ~Case No.: Centredale Manor


Lab Name: OATAlANALYSIS TECHNOLOGIES


CONCENTRATION UNITS: (pg/L, ng/Kg, pg)


I


Sample No.


1316058_ut


SDG No.: 1316057


Lab Sample 10: 0208030-11


QC Code: N
Lab File 10: A829004BS: 12


Date Received: 26-02-08


Date Extracted: 27 02 08


Date Analyzed: 20-03-08 3:13


Dilution Factor:


NATO No.:


Loureio EngineeringContract:


% Solids/Lipids 0.0%


10: 0.25 (mm)


pg/L


(SEPF/SPE)


20.00 (ul)


1DFA· Form I-HR CDD-1
CDD/CDF SAMPLE DATA SUMMARY


HIGH RESOLUTION


SEPF


JWS-OB-5


--'--__(uL)


__......;.;1..;;...0 9 / L .=L'-- _Sample wtlvol:


Water Sample Prep:


Concentrated Extract Volume:


Injection Volume:


GCColumn:


TARGET PEAK ION
ANALYTE RT RATIO # CONCENTRATION Q EMPC/EDL


2,3,7,8-TCDF U 0.75
1,2,3,7,8-PeCDF U 0.95
2,3,4,7,8-PeCDF U 0.93
1,2,3,4,7,8-HxCDF U 1.59
1,2,3,6,7,8-HxCDF U 1.43
2,3,4,6,7,8-HxCDF U 1.68
1,2,3,7,8,9-HxCDF U 1.91
1,2,3,4,6,7,8-HDCDF U 0.18
1,2,3,4,7,8,9-HDCDF U 0.21
OCDF U 0.31


2,3,7,8-TCDD 26:37 0.79 2742.72 0.98
1,2,3,7,8-PeCDD U 0.97
1,2,3,4,78-HxCDD U 0.48
1,2,3,6,7,8-HxCDD U 0.46
1,2,3,7,8,9-HxCDD U 0.46
1,2,3,4,6,7,8-HpCDD 40:25 1.35 . B ("2~4 ;;>
OCDD U lrn'T


\J


NOTE. ConcentratIons, Estimated MaxImum POSSible Concentrations (EMPCs), and estImated Detection Levels (EDLs)
tor solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis with % Lipids).


LABELED PEAK ION ION RATIO LIMITS RECOVERY LIMITS
COMPOUNDS Type RT RATIO # lOW HIGH "I. REC # lOW HIGH


13C·2,3,7.8-TCDF IS 25:45 0.78 0.65 0.89 83 40 135


13C·1,2,37,8-PeCDF IS 30:20 1.55 1.32 1.78 86 40 135


13C-1,2,3,6,78-HxCDF IS 34:57 0.53 0.43 0.59 76 40 135


13C-1.2,3,4 6 7 8-HpCDF IS 39:18 0.42 0.37 0.51 86 40 135


13C-2,3.7,8-TCDO IS 26:35 0.75 0.65 0.89 85 40 135


13C·1,2,3,7,8-PeCDD IS 31:35 1.57 1.32 1.78 87 40 135


13C-1,2 3,6 7,8-HxCDD IS 36:07 1.34 1.05 1.43 81 40 135


13C-1,2,3,4 67,8-HpCDD IS 40:25 1.03 0.88 1.2 101 40 135


13C-oCDD IS 43:09 0.87 0.76 1.02 73 40 135


37C12-2,37,8·TCDD Surr 26:37 1.00 1 1 99 40 135


13C-2,3 47,8-PeCDF Surr 31:11 1.55 1.32 1.78 97 40 135


13C-1.2,3,4,78-HxCDF Surr 34:48 0.52 0.43 0.59 99 40 135


13C-1.2,34 7 8-HxCDD Surr 35:58 1.35 1.05 1.43 99 40 135


13C·1.2,3,4,7.a,9-HpCDF Surr 40:50 ... -0.43 0.37 0.51 86 40 135


13C12-1.2,3,78,9-HxCDF Alt 36:58 0.52 0.43 0.59 84 40 135


13C-1.2,34-TCDO RS 26:22 0.79 0.65 0.89 NA NA NA


13C-1.2,3,78 B-HxCDD RS 36:36 1.32 1.05 1.43 NA NA NA


, Column to be used to flag values outside QC limits.
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US EPA - Method 8290A


lDFB - Form I-HR CDD·2


CDD/CDF TOXICITY EQUIVALENCE SUMMARY
HIGH RESOLUTION


[SamPI. No. 1316058_01


Lab Name: DATNANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: ..:;O::.:.H.,::O:..;l.=24;:.1:.....- .....::Case No.: Centredale Manor


Matrix: ISOll.JWATERlASHITISSUElOIL)


Concentrated Extract Volume:


__...;.1:.::.00.:,. gIL ..:L=---- _


SDGNo.: 1316057


Lab Sample 10: 0208030-11


Lab File 10: A829004BS:12


Date Received: 26-02-08


Date Extracted: 27 02 08


Date Analyzed: 20-03-08


Dilution Factor:


NA


0.0%


TO No.:


(mm)


% Solids:


% Lipids


10: 0.25


Water


__.=2~0 lui)


SEPF ISEPF/SPE)


JWS-DB-5


--,-__lui)


Sample wtlvol:


Water Sample Prep:


GCColumn:


Injection Volume:


CONCENTRATION UNITS: (pglL or ng/Kg) pg/L


TARGET ANALYTE CONCENTRATION TEF"
TEF-ADJUSTED


CONCENTRATIONS


2,3,7,8-TCDF x 0.10 =
1,2,3,7,8-PeCDF x 0.05 =
2,3,4,7,8-PeCDF x 0.50 =.. ,.. ... ........ ,._-,...-,-


)( 0.10 -I IL.oJ ....., , ,o-nx.....ur


l,2,3,6,7,8-HxCDF x 0.10 =
2,3,4,6,7,8-HxCDF x 0.10 =
1,2,3,7,8,9-HxCOF x 0.10 =
l,2,3,4,6,7,8-HoCDF x 0.01 =
l,2,3,4,7,8,9-HoCDF x 0.01 =
OCOF x 0.001 =
2,3,7,8-TCDD 2742.72 x 1.00 = 2742.72


1,2,3,7,8-PeCDD x 0.50 =
1,2,3,4,7,8-HxCDD x 0.10 =
1,2,3,6,7,8-HxCDD x 0.10 =
l,2,3,7,8,9-HxCDD x 0.10 =
l,2,3,4,6,7,8-HoCDD x 0.01 =
OCDO x 0.001 -


Total = 2742.72


TEP - Toxicity Equivalent Factors from EPN62513-89/016 March 1989 • Interim Procedures for Estimating Risks Associated with
Exposures to Mixtures of Chlorinated Dibenzo-p-Dioxins and Chlorinated Dibenzofurans (CDDs and CDFs) and 1989 Update.
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US EPA - Method 8290A


Matrix: (SOlllWATERIASHITISSUEIOIL) ..:.W.:.:a::.:te:..:r _


2DF • Form II HR COD
CDD/CDF TOTAL HOMOLOGUE CONCENTRATION SUMMARY


HIGH RESOLUTION


Lab Code: --,O",H..:;0:..;1c:2c:.4.:..1 .::Case No.: Centredale Manor


Lab Name: Data/Analysis Technologies
I
Sample No.


1316058_uf


SDG No.: 1316057


Lab Sample 10: 0208030-11


Lab File 10: A829004BS: 12


Date Received: 26-02-08


Date Extracted: 270208


Date Analyzed: 2O-{)3-08


NA


0%


TO No.:


Contract:


% Solids:


% Lipids


(SEPF/SPE)


__=20::.. (ul)


SEPF


__..:;1...:.00.;.. giL .=L'-- _


-'--__(ul)


Sample wtlvol:


Water Sample Prep:


Concentrated Extract Volume:


Injection Volume:


GCColumn: JWS-DB-5 10: 0.25 (mm) Dilution Factor:


CONCENTRATION UNITS: (pg/L or ng/Kg) pglL


HOMOLOGUE PEAKS CONCENTRATION Q EMPC/EDL


DIOXINS


Total TCDD 1 2742.72 0.98


Total PeCDD 0 U 0.97


Total HxCDD 0 ,~ U 0.31


Total HpCDD 1 ( 7.21 ) (2.29


FURANS '-..../
Total TCDF 0 U 0.75


Total PeCDF 0 U 0.94


Total HxCDF 0 U 1.63


Total HpCDF 0 U 0.20


Note: Concentrations. Estimated Maximum Possible COncentrations (EMPCs). and Estimated Detection Umits (EDLs)
for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis
with % Upids). The total homologue concentrations do not affect the TEF (Toxicity Equivalent Factor) calculations.
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US EPA - Method 8290A


Matrix: (SOILlWATERIASHITISSUEIOIL) _W.:.:a:..;.te:..;.r _


Lab Code: ....:O:..;.H.;.:0....:.1=.24.:..;1=--- ..::Case No.: Centredale Manor


Lab Name: DATA/ANALYSIS TECHNOLOGIES


Concentrated Extract Volume:


I


Sample No.


1316061_01


SDG No.: 1316057


Lab Sample 10: 0208030-13


QCCode: N
Lab File 10: A829004BS:13


Date Received: 26-02-08


Date Extracted: 2702 08


Date Analyzed: 20-03-08 4:03


Dilution Factor:


NATO No.:


Loureio EngineeringContract:


% Solids/Lipids 0.0%


10: 0.25 (mm)


20.00 (ul)


1DFA - Form I-HR CDD-1
CDD/CDF SAMPLE DATA SUMMARY


HIGH RESOLUTION


SEPF (SEPF/SPE)


JWS-DB-5


-'--__(uL)


__.-....:.;1..:;,..0 giL .=L=--- _Sample wtlvol:


Water Sample Prep:


Injection Volume:


GC Column:


CONCENTRATION UNITS: (pg/L, ng/Kg, pg) pg/L


TARGET PEAK ION
ANALYTE RT RATIO # CONCENTRATION Q EMPCIEDL


2,3,7,8-TCDF U 1.06
1,2,3,7,8.peCDF U 0.66
2,3,4,7,8.peCDF U 0.65
1,2,3,4,7,8-HxCDF U 0.77
1,2,3,6,7,8-HxCDF U 0.69
2,3,4,6,7,8-HxCDF U 0.82
1,2,3,7,8,9-HxCDF U 0.93
1,2 34,6,7,8-HoCDF 39:15 1.33 . B 3.21
1,2,3,4,7,8,9-HoCDF U 0.46
OCDF U 0.64


2,3,7,8-TCDD 26:35 0.77 6154.18 1.20
1,2,3,7,8.peCDD U 1.07
1,2,3,4,7,8-HxCDD U 0.45
1,2,3,6,78-HxCDD U 0.43
1,2,3,7,8,9-HxCDD U 0.42
1,2,3,4,6,78-HpCDD U 0.44
OCDD 43:09 0.92 9.51 B 0.52


uJ


NOTE. Concentrations, estimated Maximum Possible Concentrations (EMPCs), and Estimated Detection Levels (EOLs)
for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis with % Lipids).


LABELED PEAK ION ION RATIO LIMITS RECOVERY LIMITS
COMPOUNDS Type RT RATIO # LOW HIGH 0/0 REC # LOW HIGH


13C-2,37,8·TCDF IS 25:43 0.83 0.65 0.89 66 40 135


13C·1 ,2,3,7,8.peCDF IS 30:20 1.56 1.32 1.78 71 40 135


13C·1,2,36,7,8-HxCDF IS 34:56 0.52 0.43 0.59 73 40 135


13C·1,2,3,467,8-HoCDF IS 39:17 0.43 0.37 0.51 73 40 135


13C-2 3 7 8-TCDD IS 26:35 0.79 0.65 0.89 74 40 135


13C·1.2,3,78.peCDD IS 31:35 1.59 1.32 1.78 71 40 135


13C·1,2,3,6,78-HxCDD IS 36:06 1.34 1.05 1.43 73 40 135


13C·1,2 3,4,6,7,8-HoCDD IS 40:25 1.03 0.68 1.2 70 40 135


13C-<>CDD IS 43:09 0.86 0.76 1.02 61 40 135


37C12·2,3,7,8·TCDD Surr 26:35 1.00 1 1 101 40 135


13C-2,3.4.78.peCDF Surr 31:10 1.58 1.32 1.78 94 40 135


13C·1,2,3.4,7,8-HxCDF Surr 34:48 0.52 0.43 0.59 93 40 135


13C·1.2,3,4,7.8-HxCDD Surr 35:57 1.38 1.05 1.43 100 40 135


13C·1,2,3 4 78 9-HPCDF Surr 40:50 0.44 0.37 0.51 94 40 135


13C12·1,2,3,789-HxCDF Alt 36:57 0.53 0.43 0.59 83 40 135


13C·1,2,3,4-TCDD RS 26:21 0.79 0.65 0.89 NA NA NA


13C-1,2,3 7 8 9-HxCDD RS 36:36 1.33 1.05 1.43 NA NA NA


# Column to be used to flag values outside QC limits.
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US EPA - Method 8290A


1DFB - Form I~R CDD-2


CDD/CDF TOXICITY EQUIVALENCE SUMMARY
HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: ...::O:..:.H..:.:0:..:1.=.24..:..1'--- ~Case No.: Centredale Manor TO No.: NA SOG No.: 1316057


Matrix: (SOIUWATERIASHITISSUElOILj Water Lab Sample ID: 0208030-13


Sample wtlvol: __..:.1.:.:::0,,-0 gIL ..::L _ Lab File 10: A829004BS:13


Water Sample Prep: SEPF (SEPF/SPE) Date Received: 26-02-08


Concentrated Extract Volume: __.:::.20=..(ul) Date Extracted: 27 02 08


Injection Volume:


GCColumn:


___(ul)


JWS-DB-5


% Solids:


% Lipids


ID: 0.25


0.0%


(mm)


Date Analyzed:


Dilution Factor:


20-03-08


CONCENTRATION UNITS: (pg/L or ng/Kg) pglL


TARGET ANALYTE CONCENTRATION TEF*
TEF-ADJUSTED


CONCENTRATIONS


2,3,7,8-TCDF x 0.10 =
1,2,3,7,8-PeCDF x 0.05 =
2,3,4,7,8-PeCDF x 0.50 =
i ,2,3,4.7.8-HxCOF x 0.10 =
1,2,3,6,7,8-HxCDF x 0.10 =
2.3.4,6,7,8-HxCDF x 0.10 =
1,2,3,7,8,9-HxCDF x 0.10 =
1.2.3.4.6.7,8-HpCDF x 0.Q1 =
1,2,3,4,7,8,9-HpCDF x 0.01 =
OCDF x 0.001 =
2,3,7,8-TCDD 6154.18 x 1.00 = 6154.18


1,2.3,7,8-PeCDD x 0.50 =
1,2,3,4.7.8-HxCDD x 0.10 =
1,2,3,6,7,8-HxCDD x 0.10 =
1.2.3,7,8,9-HxCDD x 0.10 =
1,2,3.4,6,7,8-HpCDD x 0.01 =
OCDD 9.51 x 0.001 = 0.01


Total = 6154.19


TEF* - Toxicity Equivalent Factors from EPA/62513-89/016 March 1989 - Interim Procedures for Estimating Risks Associated with
Exposures to Mixtures of Chlorinated Dibenzo-p-Oioxins and Chlorinated Dibenzofurans (CDDs and CDFs) and 1989 Update.
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US EPA - Method 8290A


1DFA - Form I-HR CDD-1
CDD/CDF SAMPLE DATA SUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: ...:O:::HO..:::.:1.::22.41.:- ....::Case No.: Centredale Manor TO No.: NA SDG No.: 1316057


Matrix: (SOIUWATERIASHfTlSSUElOIL)


Sample wtlvol: 1.0 gIL


Water


L


Lab Sample 10:


QCCode:
Lab File 10:


0208030-15


N
A829004BS:14


Water Sample Prep: SEPF (SEPF/SPE) Date Received: 26-02-08


Concentrated Extract Volume: 20.00 (ul) Date Extracted: 27 02 08


Injection Volume: ...:...-__(uL) % Solids/Lipids 0:..:c.O=-o~~ Date Analyzed: 20-03-08 4:53


GCColumn: JWS-DB-5 10: 0.25 (mm) Dilution Factor:


CONCENTRATION UNITS: (pg/L, ng/Kg, pg) pgJL


TARGET PEAK 'ON
ANALYTE RT RATIO # CONCENTRATION Q EMPCIEDL


2,3,7,8-TCDF U 0.74
1,2,3,7,8-PeCDF U 0.66
2,3,4,7,8-PeCDF U 0.65
1,2,3,4,7,8-HxCDF U 0.68
1,2,3,6,7,8-HxCDF U 0.61
2,3,4,6,7,8-HxCDF U 0.72
1,2,3,7,8,9-HxCDF U 0.81
1,2,3,4,6,7,8-HoCDF U 0.50
1,2,3,4,7,8,9-HoCDF 40:51 0.73 . B 1.40
OCOF U 0.72


2,3,7,8-TCOD 26:36 0.78 9.99 1.32
1,2,3,7,8-PeCDD U 0.56
1,2,3,4,7,8-HxCDD U 0.75
1,2,3,6,7,8-HxCDD U 0.72
1,2,3,7,8,9-HxCDD U 0.72
1,2,3,4,6,7,8-HDCDD U 0.60
OCDD U 0.77
NOTE: Concentralions, Esllmated Maximum POSSible Concentrations (EMPCs), and Estimated Detection Levels (EDLs)
for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis with 'Yo Lipids).


LABELED PEAK ION ION RATIO LIMITS RECOVERY LIMITS
COMPOUNDS TYDe RT RATIO # LOW HIGH %REC # LOW HIGH


13C·2,3,7,8-TCDF IS 25:44 0.80 0.65 0.89 78 40 135


13C'1,2,37,8-PeCOF IS 30:20 1.55 1.32 1.78 83 40 135


13C-1,2,36,7,8-HxCDF IS 34:56 0.51 0.43 0.59 80 40 135


13C-1,2 3.4,6,7,8-HDCOF 'S 39:16 0.43 0.37 0.51 80 40 135


13C-2,37,8-TCDD IS 26:34 0.75 0.65 0.89 79 40 135


13C-1,2,3 7 8-PeCDD IS 31:35 1.59 1.32 1.78 81 40 135


13C-1,2,3,678-HxCDO IS 36:06 1.31 1.05 1.43 83 40 135


13C-1,2 3,4,67,8-HDCDD IS 40:25 1.04 0.88 1.2 75 40 135


13C.QCDD IS 43:09 0.86 0.76 1.02 63 40 135


37C12-2 3,7 8-TCDD Surr 26:35 1.00 1 1 96 40 135


13C-2,347,8-pecOF Surr 31:10 1.55 1.32 1.78 96 40 135


13C·1.2,3,4,7.8-HxCDF Surr 34:47 0.54 0.43 0.59 95 40 135


13C-1.2,3.4.78-HxCDO Surr 35:57 1.37 1.05 1.43 100 40 135


13C·1.2.3 4,7 8,9-HDCDF Surr 40:50 0.41 0.37 0.51 98 40 135


13C12·1.2,3 7 8 9-HxCOF Alt 36:57 0.53 0.43 0.59 83 40 135


13C-1.2,3.4-TCDD RS 26:21 0.78 0.65 0.89 NA NA NA


13G-1.2.3,7,89-HxCDD RS 36:36 1.32 1.05 1.43 NA NA NA


# Column to be used to flag values outside QC limits.
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US EPA - Method 8290A


lDFB - Form I-HR CDD·2


CDD/CDF TOXICITY EQUIVALENCE SUMMARY
HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Matrix: (SOILlWATERJASHITISSUEIOIL) -,W..:.a::;t:::e;...r _


Lab Code: -'O::.:H..:.:0:...:1c:2..:.:41-=--- ~Case No.: Centredale Manor


Concentrated Extract Volume:


__...:.1:::.00.::.. giL .=L-=--- _


SDG No.: 1316057


Lab Sample 10: 0208030-15


Lab File 10: A829004BS:14


Date Received: 26-D2-D8


Date Extracted: 27 02 08


Date Analyzed: 2O-D3-D8


Dilution Factor:


NA


0.0%


TO No.:


(mm)


% Solids:


"I. Lipids


10: 0.25


(SEPF/SPE)


__2_0 (ul)


SEPF


JWS-DB-5


-'--__(ul)


Sample wtlvol:


Water Sample Prep:


Injection Volume:


GC Column:


CONCENTRAnON UNITS: (pg/L or ng/Kg)


TARGET ANALYTE CONCENTRATION TEF·
TEF-ADJUSTED


CONCENTRATIONS


2,3,7,8-TCDF x 0.10 =
1,2,3,7,8-PeCDF x 0.05 =
2,3,4,7,8-PeCDF x 0.50 =
.of 'l ") A ., Q U",f'r"IC


X 0.10 =I ,L.u,~" ,V-I ll\'-'\.J'I


1,2,3,6,7,8-HxCDF x 0.10 =
2,3,4,6,7,8-HxCDF x 0.10 =
1,2,3,7,8,9-HxCDF x 0.10 =
1,2,3,4,6,7,8-HoCDF x 0.01 =
1,2,3.4,7,8,9-HoCDF x 0.01 =
OCDF x 0.001 =
2,3.7,8-TCDD 9.99 x 1.00 = 9.99


1,2,3.7,8-PeCDD x 0.50 =
1,2,3.4,7,8-HxCDD x 0.10 =
1,2,3,6,7,8-HxCDD x 0.10 =
1,2,3,7,8,9-HxCDD x 0.10 =
1,2,3,4,6,7,8-HoCDD x 0.01 =
OCDD x 0.001 =


Total = 9.99


TEF· - Toxicity Equivalent Factors from EPA/62~9/016 March 1989 - Interim Procedures for Estimating Risks Associated with
Exposures to Mixtures of Chlorinated Dibenzo-p-Dioxins and Chlorinated Dibenzofurans (CDDs and CDFs) and 1989 Update.
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US EPA· Method 8290A


2DF • Form II HR COD
CDD/CDF TOTAL HOMOLOGUE CONCENTRATION SUMMARY


HIGH RESOLUTION


Lab Code: -'O:;.;H...;.0;;..1""2:;.;4...;.1 -.::Case No.: Centredale Manor


Matrix: (SOIUWATERIASHITISSUEIOIL)


Lab Name: Data/Analysis Technologies
I


Sample No.


1316074_uf


SDG No.: 1316057


Lab Sample 10: 0208030-15


Lab File 10: A829004BS:14


Date Received: 26-02-08


Date Extracted: 27 02 08


Date Analyzed: 20-03-08


NA


0%


TO No.:


Contract:


% Solids:


% Lipids


Water


__=20;;.. (ul)


--'--__(ul)


-"S.::::EPc..:.F__ (SEPF/SPE)


__..:.1.:.::0.::..0 giL ..=L:...- _


Water Sample Prep:


Sample wtlvol:


Concentrated Extract Volume:


Injection Volume:


GC Column: JW5-DB-5 10: 0.25 (mm) Dilution Factor:


CONCENTRATION UNITS: (pglL or ng/Kg) pg/l


HOMOLOGUE PEAKS CONCENTRATION Q EMPCIEDL


DIOXINS


Total TCDD 1 9.99 1.32


Total PeCDD 0 U 0.56


Total HxCDD 0 U 0.49


Total HpCDD 0 U 0.60


FURANS


ToiaiTCDF 0 U 0.74


Total PeCDF 0 U 0.65


Total HxCDF 0 U 0.70


Total HpCDF 0 U 1.40


Note: Concentrations. Estimated Maximum Possible Concentrations (EMPCsl. and Estimated Detection Limits (EDLs)
for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis
with % lipids). The total homologue concentrations do not affect the TEF (Toxicity Equivalent Factor) calculations.


frml8290Arev2


Page 151 of 705







US EPA - Method 8290A


1DFA· Form I-HR CDD-1
CDD/CDF SAMPLE DATA SUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Matrix: (SOIUWATERJASHITISSUEIOIL) ....:W..:.:a=t::::er~ _


Lab Code: ..::O:.:..H.:.::0-,,12=..;4~1 ~CaseNo.: Centredale Manor


Concentrated Extract Volume:


__~1.:::..0 9 / L -=L'-- _


SDG No.: 1316057


Lab Sample 10: 0208030-19


QC Code: N
Lab File 10: 020803OfS:4


Date Received: 26-D2-D8


Date Extracted: 27 02 08


Date Analyzed: 20-D3-D8 10:56


Dilution Factor:


NATO No.:


"I. Solids/Lipids 0.0%


10: 0.25 (mm)


20.00 (ul)


SEPF (SEPF/SPE)


JWS-OB-5


-,-__lull


Sample wtIvol:


Water Sample Prep:


Injection Volume:


GCColumn:


CONCENTRATION UNITS: (pg/L, nglKg, pg) pglL


TARGET PEAK ION
ANALYTE RT RATIO # CONCENTRATION Q EMPC/EDL


2,3,7,8-TCDF U 0.44
1,2,3,7,8-PeCDF U 2.05
2,3,4,7,8-PeCDF U 2.01
1,2,3,4,7,8-HxCDF U 11.24
1,2,3,6,7,8-HxCDF U 10.13
2,3,4,6,7,8-HxCDF U 11.92
1,2,37,8,9-HxCDF U 13.56
1,2,3,4,6,7,8-HoCDF U 0.61
1,2,3,4,7,8,9-HoCDF U 0.71
OCDF U 1.00


2,3,7,8-TCDD 26:35 0.82 338.87 0.87
1,2,3,7,8-PeCDD 31:35 1.60 424.42 2.68
1,2,3,4,7,8-HxCDD U 5.47
1,2,3,6,7,8-HxCDD U 5.22
1,2,3,7,8,9-HxCDD U 5.20
1,2,3,4,6,7,8-HDCDD U 0.80
OCDD U 0.90
NOTE. Concentrations, Estimated Maximum POSSible Concentrations (EMPCs), and Estimated Detection Levels (EDLs)
for. solid samples are calculated on a dry weight basis (excepltissues, which are reported on a wet weight basis with % Upids).


LABELED PEAK ION ION RATIO UMITS RECOVERY UMITS
COMPOUNDS TYDe RT RATIO # LOW HIGH %REC # LOW HIGH


13C-2,3,7,8·TCDF IS 25:43 0.79 0.65 0.89 53 40 135


13C-1.2,3,78-pecDF IS 30:19 1.57 1.32 1.78 50 40 135


13C-1,2,3 6,7 8-HxCDF IS 34:55 0.51 0.43 0.59 59 40 135


13C-1,2,3 4,6,7 8-HDCDF IS 39:16 0.44 0.37 0.51 56 40 135


13C·2,3,7,8·TCDD IS 26:34 0.82 0.65 0.89 57 40 135


13C-1,2 3,7,8-pecDD IS 31:34 1.66 1.32 1.78 50 40 135


13C-1,2,36,7,8-HxCDD IS 36:05 1.26 1.05 1.43 59 40 135


13C-1,2,3 4 6,7 8-HDCDD IS 40:24 1.04 0.88 1.2 54 40 135


13C-oCDD IS 43:08 0.88 0.76 1.02 43 40 135


37C12-2,378-TCDD Surr 26:35 1.00 1 1 97 40 135


13C-2,3,4 7 8-PeCDF Surr 31:10 1.55 1.32 1.78 92 40 135


13C-1.2,3,478-HxCDF Surr 34:46 0.51 0.43 0.59 93 40 135


13C-1,2 3.4.7.8-HxCDD Surr 35:56 1.37 1.05 1.43 95 40 135


13C·1.2.3,4,7.8.9-HoCDF Surr 40:49 0.43 0.37 0.51 93 40 135


13C12-1.2.3 7 8 9-HxCDF Alt 36:56 0.51 0.43 0.59 63 40 135


13C·1,2,3.4-TCDD RS 26:20 0.78 0.65 0.89 NA NA NA


13C-1,2,3 7.8. 9-HxCDD RS 36:35 1.29 1.05 1.43 NA NA NA


# Column to be used to flag values outside QC limits.
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US EPA· Method 8290A


Matrix: (SOILlWATERIASHITISSUElOIL) --'W-=-a::.:t.::;er'--- _


1DFB - Form I-HR CDD·2


CDD/CDF TOXICITY EQUIVALENCE SUMMARY
HIGH RESOLUTION


Lab Code: ~O::..:H-,,0::..;1c=2,",-4.:....-1 ....::Case No.: Centredale Manor


Lab Name: DATA/ANALYSIS TECHNOLOGIES
I
Sample No.


1316060_uf


SDGNo.: 1316057


Lab Sample 10: 0208030-19


Lab File 10: 0208030fS:4


Date Received: 26-D2-D8


Date Extracted: 27 02 08


Date Analyzed: 20-D3-D8


Dilution Factor:


NA


0.0%


TO No.:


Loureio Engineering


(mm)


Contract:


% Solids:


"/0 Lipids


10: 0.25


(SEPF/SPE)


__=20=.(ul)


SEPF


JWS-DB-5


__--'-1:..:.0~0 giL -=L'-- _


--=---__ (ul)


Sample wtlvol:


Water Sample Prep:


Concentrated Extract Volume:


GCColumn:


Injection Volume:


CONCENTRATION UNITS: (pg/L or ng/Kg) pglL


TARGET ANALYTE CONCENTRATION TEF*
TEF-ADJUSTED


CONCENTRATIONS


2,3,7,8-TCDF x 0.10 =
1,2,3,7,8-PeCDF x 0.05 =
2,3,4,7,8-PeCDF x 0.50 =
1,2.3,4,7,8-HxCDF x 0.10 =
1,2,3,6,7,8-HxCDF x 0.10 =
2,3.4,6,7,8-HxCDF x 0.10 =
1,2,3,7,8,9-HxCDF x 0.10 =
1,2,3.4,6,7,8-HoCDF x 0.01 =
1,2,3,4,7,8,9-HoCDF x 0.01 =
OCDF x 0.001 =
2,3,7,8-TCDD 338.87 x 1.00 = 338.87


1,2,3,7,8-PeCDD 424.42 x 0.50 = 212.21


1,2,3.4,7,8-HxCDD x 0.10 =
1,2,3,6,7,8-HxCDD x 0.10 =
1,2,3,7,8,9-HxCDD x 0.10 =
1,2,3.4,6,7,8-HoCDD x 0.01 =
OCOD x 0.001 =


Total = 551.08


TEP - Toxicity Equivalent Factors from EPA/62513-89/016 March 1989 - Interim Procedures for Estimating Risks Associated with
Exposures to Mixtures of Chlorinated Dibenzo-p-Dioxins and Chlorinated Dibenzofurans (COOs and CDFs) and 1989 Update.
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Sample No.


I 1316060_uf I
NA SDG No.: 1316057


Lab Sample 10: 0208030-19


Lab File 10: 020803OfS:4


Date Received: 2lHl2-o8


Date Extracted: 27 02 08


Date Analyzed: 20-03-08


Dilution Factor: 1


Q EMPC/EDL


0.87


2.68


U 3.53


U 0.80


0.44


2.03


11.58


U 0.65


ated Detection Limits (EDLs)
on a wet weight basis


alent Factor) calculations.


1rm18290Arev2


338.87


0%


TO No.:


188.87


541.78


556.59


1979.69


(mm)


CONCENTRATION


Contract:


% Solids:


% Lipids


pgIL


10: 0.25


o
2


3


4


o


o


PEAKS


Water


__-=20.:.. (ul)


JWS-DB-5


__.:.;1.c::::00:::.. giL ..=Lc-- _


--'--__(ul)


~S:.:::EP:....:F__(SEPF/SPEI


HOMOLOGUE


Total PeCDD


DIOXINS


Total TCDD


Total HpCDD


Total HxCDD


Tota/TeDF


Total HxCDF


FURANS


Total PeCDF


Total HpCDF


US EPA - Method 8290A
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2DF • Form II HR COD


CDD/CDF TOTAL HOMOLOGUE CONCENTRATION SUMMARY
HIGH RESOLUTION


Note: Concentrations. Estimated Maximum Possible Concentrations (EMPCs). and Eslim
for solid samples are calculated on a dry weight basis (except tissues, which are reported
with % Lipids). The total homologue concentrations do not affect the TEF (Toxicity Equiv


Lab Name: Data/Analysis Technologies


Lab Code: ....:O:.;H..;;0:.;1",2",,4.:...1 .::Case No.: Centredale Manor


Sample wtlvol:


Matrix: (SOIl..JWATERIASHITISSUEIOIL)


Water Sample Prep:


Concentrated Extract Volume:


Injection Volume:


GCColumn:


CONCENTRATION UNITS: (pg/L or nglKg)







US EPA· Method 8290A


Lab Code: -,O::..:H..::0::..:l",2c:.4.:...1 ::Case No.: Centredale Manor


1DFA - Form I-HR CDD-1
CDD/CDF SAMPLE DATA SUMMARY


HIGH RESOLUTION


Matrix: (SOILIWATERIASHITISSUEIOIL)


Lab Name: DATNANALYSIS TECHNOLOGIES
I


Sample No.


1316059_uf


SDG No.: 1316057


Lab Sample 10: 0208030-22


QCCode: N
Lab File to: 020803015:5


Date Received: 26-D2-D8


Date Extracted: 27 02 08


Date Analyzed: 2O-D3-D8 11:47


Dilution Factor:


NATO No.:


Loureio EngineeringContract:


% Solids/Lipids 0.0%


10: 0.25 (mm)


Water


(SEPF/SPE)


20.00 (ul)


SEPF


JWS-OB-5


__----=-:1..::,.0 g / L ..:;:L _


-'--__lull


Sample wtlvol:


Water Sample Prep:


Concentrated Extract Volume:


Injection Volume:


GC Column:


CONCENTRATION UNITS: (pglL, ng/Kg, pg) pglL


TARGET PEAK ION
ANALYTE RT RATIO # CONCENTRATION Q EMPC/EDL


2,3,7,8-TCDF U 0.37
1,2,3,7,8-PeCDF U 1.52
2,3,4,7,8-PeCDF U 1.49
1,2,3,4,7,8-HxCDF U 5.45
1,2,3,6,7,8-HxCDF U 4.92
2,3,4,6,7,8-HxCDF U 5.79
1,2,3,7,8,9-HxCDF U 6.58
1,2,3,4,6,7,8-HpCDF 39:18 0.80 . B 4.02
1,2,3,4,7,8,9-HpCOF U 0.70
OCDF U 0.95


2,3,7,8-TCDD 26:36 0.75 233.87 2.13
1,2,3,7,8-PeCDO 31:36 1.65 102.31 3.94
1,2,3,4,7,8-HxCDD U 0.74
1,2,3,6,7,8-HxCDD U 0.71
1,2,3,7,8,9-HxCDO U 0.71
1,2,3,4,6,7,8-HpCOD U 0.64
OCDD U 0.66


v


NOTE. Concentrations, estImated Mm<lmum POSSIble ConcentratIons (EMPCs), and estimated Detection Levels (EDLs)
for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis with % Upids).


LABELED PEAK ION ION RATIO LIMITS RECOVERY LIMITS
COMPOUNDS Tvpe RT RATIO # LOW HIGH %REC # LOW HIGH


13C-2,3,7,8·rCDF IS 25:44 0.79 0.65 0.89 64 40 135


13C-1,2,3,7,8-PeCDF IS 30:19 1.58 1.32 1.78 58 40 135


13C-1,2,3,6,7,8-HxCOF IS 34:55 0.49 0.43 0.59 69 40 135


13C·1,2,3 4,6 7,8-HpCDF IS 39:16 0.41 0.37 0.51 68 40 135


13C-2,3,7,8-rCDO IS 26:34 0.76 0.65 0.89 67 40 135


13C-1,2,37,8-PeCDD IS 31:34 1.61 1.32 1.78 59 40 135


13C-1,2,3,67,8-HxCDD IS 36:04 1.31 1.05 1.43 70 40 135


13C·1,2,3,4,6,78-HpCDD IS 40:24 1.08 0.88 1.2 63 40 135


13C.oCDD IS 43:08 0.87 0.76 1.02 54 40 135


37C12·2 3,7 8·TCDD Surr 26:35 1.00 1 1 97 40 135


13C-2,34,7,8-PeCDF Surr 31:09 1.55 1.32 1.78 95 40 135


13C·1.2.3.4.7,8-HxCDF Surr 34:46 0.50 0.43 0.59 94 40 135


13C·1,2.3,47.8-HxCDD Surr 35:57 1.31 1.05 1.43 94 40 135


13C·1,2,3,4 7.a,9-HpCDF Surr 40:49 0.39 0.37 0.51 95 40 135


13C12·1.2.3 7 8 9-HxCDF Alt 36:55 0.50 0.43 0.59 79 40 135


13C·1,2.3,4-rcoo RS 26:20 0.80 0.65 0.89 NA NA NA


13C·1,2,3 7 8 9-HxCOD RS 36:34 1.31 1.05 1.43 NA NA NA


# Column to be used to flag values outside QC limits.
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US EPA - Method 8290A


Matrix: (SOIUWATERIASHfTlSSUElOIL) -'W.:...a::.:te.:::r _


1DFB - Form I-HR CDD-2


CDDICDF TOXICITY EQUIVAlENCE SUMMARY
HIGH RESOLUTION


Lab Code: -,O:..:H.:..:0:....:l.=2c;.4.:...1 .::Case No.: Centredale Manor


Lab Name: DATA/ANALYSIS TECHNOLOGIES
I
Sample No.


1316059_uf


SDG No.: 1316057


Lab Sample 10: 0208030-22


Lab File 10: 020803OfS:5


Date Received: 26-02-08


Date Extracted: 27 02 08


Date Analyzed: 20-03-08


Dilution Factor:


NA


0.0%


TO No.:


Loureio Engineering


(mm)


Contract:


% Solids:


'Y. Lipids


10: 0.25


(SEPF/SPE)


__=20::.. (ul)


SEPF


JWS-DB-5


-'----__(ul)


__...:.1;.:.0",-0 gIL .=Lc- _Sample wtlvol:


Water Sample Prep:


Concentrated Extract Volume:


Injection Volume:


GCColumn:


CONCENTRATION UNITS: (pg/L or ng/Kg)


TARGET ANAlYTE CONCENTRATION TEF*
TEF-ADJUSTED


CONCENTRATIONS


2,3,7,8-TCDF x 0.10 =
l,2,3,7,8-PeCDF x 0.05 =
2,3,4,7,8-PeCDF x 0.50 =
i ,2,3,4, (,8-HxCuF x O.iO =
1,2,3,6,7,8-HxCDF x 0.10 =
2,3,4,6,7,8-HxCDF x 0.10 =
1,2,3,7,8,9-HxCDF x 0.10 =
1,2,3,4,6,7,8-HpCDF x 0.01 =
1,2,3,4,7,8,9-HoCDF x 0.01 =
OCDF x 0.001 =
2,3,7,8-TCDD 233.87 x 1.00 = 233.87


1,2,3,7,8-PeCDD 102.31 x 0.50 = 51.15


1,2,3,4,7,8-HxCDD x 0.10 =
l,2,3,6,7,8-HxCDD x 0.10 =
l,2,3,7,8,9-HxCDD x 0.10 =
1,2,3,4,6,7,8-HpCDD x 0.01 =
OCDD x 0.001 =


Total = 285.03


TEF* - Toxicity Equivalent Factors from EPA/62513-89/016 March 1989 - Interim Procedures for Estimating Risks Associated with
Exposures to Mixtures of Chlorinated Dibenzo-p-[)ioxins and Chlorinated Dibenzofurans (COOs and CDFs) and 1989 Update.
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US EPA - Method 8290A


Matrix: (SOILlWATERlASHITISSUElOIL) ...:W:..;a::.,:t::::er _


2DF - Form II HR COD
CDD/CDF TOTAL HOMOLOGUE CONCENTRATION SUMMARY


HIGH RESOLUTION


Lab Code: ..::O:.:H..::0'-'1-=2..:.41.:....- ~Case No.: Centredale Manor


Lab Name: Data/AnalYSis Technologies
I
Sample No.


1316059_uf


SDG No.: 1316057


Lab Sample 10: 0208030-22


Lab File 10: 020803OfS:5


Date Received: 26-02-08


Date Extracted: 27 02 08


Date Analyzed: 20-03-08


Dilution Factor:


NA


0%


TO No.:


(mm)


Contract:


or. Solids:


% Lipids


10: 0.25


(SEPF/SPE)


__..:::2~0 (ul)


SEPF


JWS-DB-5


__...:.1:.:.0~0 gIL ..:::L _


...:...-__(ul)


Water Sample Prep:


Sample wtlvol:


Concentrated Extract Volume:


GC Column:


Injection Volume:


CONCENTRATION UNITS: (pg/L or nglKg) pglL


HOMOLOGUE PEAKS CONCENTRATION Q EMPC/EDL


DIOXINS


Total TCDD 1 233.87 2.13


Total PeCDD 2 436.27 3.94


Total HxCDD 0 U 0.48


Total HpCDD 0 U 0.64


FURANS


Total TCDF 1 38.68 0.37


Total PeCDF 1 473.76 1.50


Total HxCDF 2 81.81 5.62


Total HpCDF 0 U 4.02


Note: Concentrations, Estimated Maximum Possible Concentrations (EMPCs), and Estimated Detection Limits (EDLs)
for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis
with % Lipids). The total homologue concentrations do not affect the TEF (Toxicity EqUivalent Factor) calculations.
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USEPA


3dfa-Form III-HR CDD
CDD/CDF LAB CONTROL SAMPLE SUMMARY


HIGH RESOLUTiON


Lab Name: DATNANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Matrix: (SOIUWATERlASHITISSUElOIL) -'W_a;;.;..t-"..er _


Lab Code: ..::O~H:..:::0:...:.1::.24.:...:1:....-__---=C=ase No.: Centredale Manor


Concentrated Extract Volume:


% Solids/Lipids _


SDG No.: 1316057


Lab Sample ID: 020803Q-LS


Lab File ID: 020803OfS:8


Date Received:


Date Extracted: 27 02 08


Date Analyzed: 03/20/2008


Dilution Factor:


NATO No.:


(mm)iD: 0.25


giL ..=L:....- _


SEPF


JWS-DB-5


(SEPF/SPE)


~(ul)


.=2 (uL)


Sample wtlvol:


Water Sample Prep:


GC Column:


Injection Volume:


CONCENTRATION UNITS: (pg/L or ng/Kg) pg/L


ISPIKE SPIKE AMOUNT PERCENT QC LIMITS
ANALYTE ADDED RECOVERED RECOVERY # LOW HIGH


2,3,7,8-TCDF 4000 4270 107 75 158
1,2,3,7,8-PeCDF 10000 10395 104 80 134
2,3,4,7,8-PeCDF 10000 10294 103 68 160
1,2,3,4,7,8-HxCDF 10000 11167 112 72 134
1,2,3,6,7,8-HxCDF 10000 10559 106 84 130
2,3,4,6,7,8-HxCDF 10000 10587 106 70 156
1,2,3,7,8,9-HxCDF 10000 10329 103 78 130
1,2,3,4,6,7,6-HpCDF 10000 10372 104 0'" ..,...


O£ ,.,'"
1,2,3,4,7.8.9-HoCDF 10000 9231 92 78 138
OCDF 20000 22731 114 63 170
2,3,7,8-TCDD 4000 3929 98 67 158
1,2,3,7,8-PeCDD 10000 10325 103 70 142
1,2,3,4,7,8-HxCDD 10000 9767 98 70 164
1,2,3,6,7,8-HxCDD 10000 10349 103 76 134
1,2,3,7,8,9-HxCDD 10000 9938 99 64 162
1,2.3,4,6,7,8-HoCDD 10000 9783 98 70 140
OCDD 20000 21496 107 78 144


# Column to be used to flag values outside Quality Control (QC) Limits.


Laboratory Control Sample Recovery: _----'O"---_Outside limits out of 17 total.
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US EPA - Method 8290A


Matrix: (SOILIWATERJASHmSSUEIOIL) ....:W.:..:a:.:te::;r _


Lab Code: ...::O:.:..H:..::0..:.;12::.;4c:.1 ---:Case No.: Centredale Manor


Lab Name: DATA/ANALYSIS TECHNOLOGIES


__--...:.;1.c::..0 g / L ..=L _


I
Sample No.


Lab_Spike


SDG No.: 1316057


Lab Sample 10: 020803O-LS


QCCode: LS
Lab File 10: 020803OfS:8


Date Received: 26-D2-D8


Date Extracted: 27 02 08


Date Analyzed: 2O-D3-08 14:30


Dilution Factor:


NATO No.:


Loureio EngineeringContract:


% Solids/Lipids 0.0%


10: 0.25 (mm)


20.00 (ul)


(SEPF/SPE)


1DFA - Form I4iR CDD-1
CDDICDF SAMPLE DATA SUMMARY


HIGH RESOLUTION


SEPF


JWS-DB-5


....:...-__{uL)


Water Sample Prep:


Sample wttvol:


Concentrated Extract Volume:


Injection Volume:


GCColumn:


CONCENTRATION UNITS: (pg/L, ng/Kg, pg) pgll


TARGET PEAK ION
ANALYTE RT RATIO # CONCENTRATION Q EMPCIEDL


2,3,7,8-TCDF 25:44 0.77 4270.17 1.87
1,2,3,7,8-PeCDF 30:19 1.54 10395.48 B 2.70
2,3,4,7,8-PeCDF 31:10 1.51 10293.64 2.65
1,2,3,4,7,84ixCDF 34:47 1.21 11167.02 B 6.11
1,2,3,67,84ixCDF 34:56 1.19 10559.22 5.50
2,3,4,6,7,84ixCDF 35:44 1.21 10587.24 6.48
1,2,3,7,8,94ixCDF 36:56 1.19 10329.19 7.36
1,2,3,4,6,7,84ioCDF 39:17 1.06 10371.68 B 3.09
1,2,3,4,7,8,94ioCDF 40:49 1.05 9230.70 B 3.61
OCOF 43:14 0.93 22731.13 B 0.66


2,3,7,8-TCDD 26:35 0.79 3929.21 2.31
1,23,7,8-PeCDD 31:34 1.56 10324.98 4.98
1,2,3,4,7,84ixCDD 35:57 1.28 9766.66 3.14
1,2,3,6,7,84ixCDD 36:05 1.27 10348.52 3.00
1,2,3,7,8,94ixCDD 36:35 1.27 9938.42 2.98
1,2,3,4,6,784ioCDD 40:24 1.04 9783.26 B 0.61
OCOD 43:08 0.86 21495.69 B 0.67
NOTE. Concentrations, Estimated Maximum Possible Concentrations (EMPCs), and Estimated Detection Levels (EOLs)
for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis with % Upids).


LABELED PEAK ION ION RATIO LIMITS RECOVERY LIMITS
COMPOUNDS TVDe RT RATIO # LOW HIGH "I. REC # LOW HIGH


f 3C·2,3,7,8·TCDF IS 25:42 0.80 0.65 0.89 64 40 135


13C-1,2 3,7,8-PeCDF IS 30:18 1.54 1.32 1.78 59 40 135


13C·1,2.3,6,7.B4ixCDF IS 34:55 0.53 0.43 0.59 68 40 135


13C·1,2 3,4 6,7,84ipCDF IS 39:16 0.42 0.37 0.51 73 40 135


13C-2,3,7,8-TCDD IS 26:34 0.76 0.65 0.89 68 40 135


13C·1,2,3,78.f>eCDD IS 31:33 1.55 1.32 1.78 60 40 135


13C·1.2,3 6,7 84ixCDD IS 36:04 1.31 1.05 1.43 68 40 135


13C-1,2 3,4,6,7.84iDCDD IS 40:24 1.09 0.88 1.2 67 40 135


13C..QCDD IS 43:07 0.89 0.76 1.02 55 40 135


37C12-2,3 7 8·TCDD Surr 26:36 1.00 1 1 101 40 135


13C-2 3,4,7.8.f>eCDF Surr 31:09 1.59 1.32 1.78 94 40 135


13C·1.2.3.4,7.84ixCDF Surr 34:46 0.51 0.43 0.59 99 40 135


13C·1,2.3,4 7.B4ixCDD Surr 35:56 1.28 1.05 1.43 97 40 135


13C-1.2.3.4.7 8 94iDCDF Surr 40:48 0.43 0.37 0.51 96 40 135


13C12·1.2.3.78,94ixCDF Alt 36:55 0.51 0.43 0.59 80 40 135


13C-1,2 3.4-TCDD RS 26:20 0.78 0.65 0.89 NA NA NA


13C·1.2.3.7.8.94ixCDD RS 36:34 1.30 1.05 1.43 NA NA NA


, Column to be used to flag values outside QC limits.
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US EPA - Method 8290A


Matrix: (SOIUWATERIASHITISSUEIOIL) ...:W-'-a:::.;t=erc- _


1DFB - Form I~R COO-2


COO/COF TOXICITY EQUIVALENCE SUMMARY
HIGH RESOLUTION


Lab Code: ...::O:;.H"'0'-'1.=24-'-1'---- ...:::Case No.: Centredale Manor


Lab Name: DATNANALYSIS TECHNOLOGIES
I
Sample No.


Lab_Spike


SOG No.: 1316057


Lab Sample ID: 0208030-LS


Lab File ID: 020803OfS:8


Date Received: 26~2~8


Date Extracted: 27 02 08


Date Analyzed: 2O~~8


Dilution Factor:


NA


0.0%


TO No.:


Loureio Engineering


(mm)


Contract:


"I. Solids:


"I. Lipids


10: 0.25


(SEPF/SPE)


__2_0 (ul)


SEPF


JWS-DB-5


--'--__(ul)


__-,,1.c:;.00.=.. g / L .=L'-- _Sample wtivol:


Water Sample Prep:


Concentrated Extract Volume:


GCColumn:


Injection Volume:


CONCENTRATION UNITS: (pglL or ng/Kg) pg/L


TARGETANALYTE CONCENTRATION TEP
TEF-ADJUSTED


CONCENTRATIONS


2,3,7,8-TCDF 4270.17 x 0.10 = 427


1,2,3,7,8-PeCDF 10395.48 x 0.05 = 519.77


2,3,4,7,8-PeCDF 10293.64 x 0.50 = 5146.82


1,2,3,4,7,8-HxCUI- 11167.02 x 0.10 = 1116.70


l,2,3,6,7,8-HxCDF 10559.22 x 0.10 = 1055.92


2,3,4,6,7,B-HxCDF 10587.24 x 0.10 = 1058.72


l,2,3,7,8,9-HxCDF 10329.19 x 0.10 = 1032.92


1,2,3,4,6,7,8-HoCDF 10371.68 x 0.01 = 103.72


1,2,3,4,7,8,9-HpCDF 9230.70 x 0.01 = 92.31


OCDF 22731.13 x 0.001 = 22.73


2,3,7,8-TCDD 3929.21 x 1.00 = 3929.21


1,2,3,7,8-PeCDD 10324.98 x 0.50 = 5162.49


l,2,3,4,7,8-HxCDD 9766.66 x 0.10 = 976.67


1,2,3,6,7,8-HxCDD 10348.52 x 0.10 = 1034.85


1,2,3,7,8,9-HxCDD 9938.42 x 0.10 = 993.84


1,2,3,4,6,7,8-HPCDD 9783.26 x 0.01 = 97.83


OCDD 21495.69 x 0.001 = 21.50


Total = 22793.01


TEP - Toxicity Equivalent Factors from EPN625/3-89/016 March 1989 - Interim Procedures for Estimating Risks Associated with
Exposures to Mixtures of Chlorinated Dibenzo..p-Dioxins and Chlorinated Dibenzofurans (CDDs and CDFs) and 1989 Update.
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US EPA· Method 8290A


2DF • Form II HR COD
CDD/CDF TOTAL HOMOLOGUE CONCENTRATION SUMMARY


HIGH RESOLUTION


Lab Code: _O_H_0_1_2..c4_1 ....;Case No.: Centredale Manor


Concentrated Extract Volume:


Matrix: (SOILlWATERlASHITISSUElOIL)


I
Sample No.


lab_Spike


SDG No.: 1316057


Lab Sample 10: 020803O-lS


Lab File 10: 0208030fS:8


Date Received: 26-D2-D8


Date Extracted: 27 02 08


Date Analyzed: 2O-D3-D8


Dilution Factor:


NA


0%


TO No.:


(mm)


Contract:


% Solids:


eh Lipids


10: 0.25


Water


JWS-DB-5


__..:..1.;.:;OO~ 9 / L .=L'-- _


--'--__(ul)


..::S-=E:.....;PF__ (SEPF/SPE)


__.::.20~(ul)


Lab Name: Data/Analysis Technologies


Sample wtlvol:


Water Sample Prep:


Injection Volume:


GC Column:


CONCENTRATION UNITS: (pg/L or ng/Kg) pg/L


HOMOLOGUE PEAKS CONCENTRATION Q EMPCIEDL


DIOXINS


Total TCDD 1 3929.21 2.31


Total PeCDD 1 10324.98 4.98


Total HxCDD 3 30053.60 2.03


Total HpCDD 2 9807.71 0.61


FURANS


Total TCDF 2 4341.71 1.87


Total PeCDF 3 20737.42 2.66


Total HxCDF 4 42642.66 6.29


Total HpCDF 2 19602.37 3.33


Note: Concentrations, Estimated Maximum Possible Concentrations (EMPCsl, and Estimated Detection Umits (EDLs)
for solid samples are calculated on a dry weight basis (except tissues. which are reported on a wet weight basis
with % Upids). The total homologue concentrations do not affect the TEF (Toxicity Equivalent Factor) calculations.
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USEPA


3dfa-Form Ill-HR COD
CDD/CDF LAB CONTROL SAMPLE SUMMARY


HIGH RESOLUTION


Sample No.


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Matrix: (SOIUWATERlASHITISSUElOIL) ....:W.:..:a::..;te=.:r----.,; _


Lab Code: -.::O:.:.H.:..:0:..:1..:24..:..1.:.-__----.,;C=ase No.: Centredale Manor


Concentrated Extract Volume:


9 / L ..::L=-- _


SDG No.: 1316057


Lab Sample 10: 0208030-3MS


Lab File 10: 020803OfS:6


Date Received:


Date Extracted: 27 02 08


Date Analyzed: 03/2012008


Dilution Factor:


NATO No.:


(mm)10: 0.25


% Solids/Lipids _


(ul)20


(SEPF/SPE)SEPF


JWS-DB-5


.::2 (uL)


Sample wtIvol:


Water Sample Prep:


Injection Volume:


GC Coiumn:


CONCENTRATION UNITS: (pg/L or ng/Kg) pg/L


ISPIKE SPIKE AMOUNT PERCENT QC LIMITS
ANALYTE ADDED RECOVERED RECOVERY # LOW HIGH


2,3,7,8-TCDF 4000 4219 105 75 158
1,2,3,7,8-PeCDF 10000 9937 99 80 134
2,3,4,7,8-PeCDF 10000 10119 101 68 160
1,2,3,4,7,8-HxCDF 10000 10992 110 72 134
1,2,3,6,7,8-HxCDF 10000 10312 103 84 130
2,3,4,6,7,8-HxCDF 10000 10679 107 70 156
1,2,3,7,8,9-HxCDF 10000 10751 108 78 130
1,2,3,4,6,7,8-HoCuF 10000 9932 99 82 132
1,2,3,4,7,8,9-HoCDF 10000 9349 93 78 138
OCDF 20000 20606 103 63 170
2,3,7,8-TCDD 4000 4062 102 67 158
1.2.3,7,8-PeCDD 10000 10075 101 70 142
1,2,3,4,7,8-HxCDD 10000 9871 99 70 164
1.2,3,6,7,8-HxCDD 10000 10176 102 76 134
1.2,3,7,8,9-HxCDD 10000 9787 98 64 162
1,2,3,4,6,7,8-HpCDD 10000 9473 95 70 140
OCDD 20000 20141 101 78 144


# Column to be used to flag values outside Quality Control (QC) Limits.


Laboratory Control Sample Recovery: _----:O::..-_Outside limits out of __.:..:17__ total.
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US EPA· Method 8290A


1DFA. Form I4iR CDD·1
CDWCDFSAMPLEDATASUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: ....:O;.:.H-'-'0;.:.12;;;.4....:1 --=Case No.: Centredale Manor TO No.: NA SDG No.: 1316057


Matrix: (SOIUWATERJASHfTlSSUEIOIL)


Sample wtlvol:


Water Sample Prep: SEPF


1.0


Water


gIL .=L=-- _


(SEPF/SPE)


Lab Sample 10:


QCCode:
Lab File 10:


Date Received:


020803O-3MS


MS
020803015:6


26-02-08


Concentrated Extract Volume: 20.00 (ul) Date Extracted: 27 02 08


Injection Volume: ....:....-__(uL) % SolidslLipids ""O.:;:..oo:..::..x, Date Analyzed: 20-03-08 12:37


GCColumn: JWS-DB-5 10: 0.25 (mm) Dilution Factor:


CONCENTRATION UNITS: (pglL, nglKg, pg) pWL


TARGET PEAK ION
ANALYTE RT RATIO # CONCENTRATION Q EMPC/EDL


2,3,7,8-TCDF 25:43 0.76 4218.95 0.18
1,2,3,7,8-PeCDF 30:19 1.52 9937.28 B 4.22
2,3.4,7,8-PeCDF 31:10 1.51 10118.98 4.14
12,3,4,7 84ixCDF 34:47 1.18 10991.53 B 12.70
1,2,3,6,7.84ixCDF 34:56 1.20 10311.89 11.45
2,3,4,6,7,84ixCDF 35:44 1.19 10679.05 13.47
1,2,3,7,894ixCDF 36:56 1.21 10751.36 15.32
1,2,3,46,7.84iDCDF 39:18 1.05 9931.98 B 2.14
1,2,3,4,7,894iDCDF 40:49 1.04 9348.69 B 2.50
OCDF 43:14 0.93 20605.87 l:l 0.26


2,3,7,8-TCDD 26:35 0.78 4062.13 0.70
l,2,3,7,8-PeCDD 31:34 1.57 10074.80 2.57
1,2,3,4,7,84ixCDD 35:57 1.27 9870.83 7.36
1,2,3,6,7,8-HxCDD 36:06 1.28 10175.65 7.02
1,2,3,7,89-HxCDD 36:35 1.27 9786.70 6.99
1,2,3,4,67,84ipCDD 40:25 1.02 9473.12 B 2.55
OCDD 43:08 0.87 20141.11 B 1.11
NOTE: ConcentratIOns, Estimated Maximum POSSible Concentrations (EMPCs), and Estimated Detection Levels (EDls)
for solid samples are calculated on a dry wei9ht basis (except tissues, which are reported on a wet weight basis with % Upids).


LABELED PEAK ION ION RATIO LIMITS RECOVERY LIMITS
COMPOUNDS Type RT RATIO # LOW HIGH %REC # LOW HIGH


13C-2,37,8-TCDF IS 25:42 0.80 0.65 0.89 73 40 135


13C-1.2,3,7,8-PeCDF IS 30:18 1.56 1.32 1.78 70 40 135


13C-1.2,3 6,7 8-HxCDF IS 34:55 0.50 0.43 0.59 72 40 135


13C-1,2.3 4 6,7,8-HpCDF IS 39:17 0.41 0.37 0.51 78 40 135


13C-2,3,78-TCDD IS 26:34 0.78 0.65 0.89 74 40 135


13C-1,2,3.7,8-PeCDD IS 31:33 1.60 1.32 1.78 69 40 135


13C-1.2,3.6.7.8-HxCDD IS 36:04 1.31 1.05 1.43 75 40 135


13C-1.2.3 46,7,8-HoCDD IS 40:24 1.09 0.88 1.2 75 40 135


13C-OCDD IS 43:07 0.87 0.76 1.02 62 40 135


37C12-2 3,7 8-TCDD Surr 26:35 1.00 1 1 103 40 135


13C-2 3 4 7.8-PeCDF Surr 31:09 1.51 1.32 1.78 93 40 135


13C-1.2..3A.7.8-HxCDF Surr 34:46 0.49 0-43 0.59 100 40 135


13C·1.2.3.4.7.8-HxCDD Surr 35:56 1.27 1.05 1.43 100 40 135


13C-1.2.3.4.7.8.9-HDCDF Surr 40:48 0.42 0.37 0.51 95 40 135


13C12~.2.3.7.8.9-HxCDF Aft 36:55 0.51 0-43 0.59 90 40 135


13C·1.2.3A-TCDD RS 26:20 0.79 0.65 0.89 NA NA NA


13C·1.2.3.78.9-HxCDD RS 36:34 1.26 1.05 1.43 NA NA NA


# Column to be used to flag values outside QC limits.
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US EPA - Method 8290A


1DFB - Form I-HR CDD-2


CDD/CDF TOXICITY EQUIVALENCE SUMMARY
HIGH RESOLUTION


Lab Name: DATAlANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Matrix: (SOIl./WATERlASHITISSUElOIL) ....:W.::a::.:te~r _


Lab Code: ..::O:..:.H.:;:0:...:1:::24..:..1'---- .....::Case No.: Centredale Manor


Concentrated Extract Volume:


__..:..1.",0-,,-0 gIL -=L'-- _


SDG No.: 1316057


Lab Sample 10: 0208030-3MS


Lab File 10: 020803OfS:6


Date Received: 26-{)2-{)8


Date Extracted: 27 02 08


Date Analyzed: 2O-{)3-{)8


Dilution Factor:


NA


0.0%


TO No.:


(mm)


% Solids:


0/0 Lipids


10: 0.25


(SEPF/SPE)


__-=2.;;...0 (ul)


JWS-DB-5


SEPF


-,-__(ul)


Sample wtlvol:


GCColumn:


Water Sample Prep:


Injection Volume:


CONCENTRATION UNITS: (pglL or ng/Kg)


TARGET ANALYTE CONCENTRATION TEF*
TEF-ADJUSTED


CONCENTRATIONS


2.3.7.8-TCDF 4218.95 x 0.10 = 422


1.2.3.7,8-PeCDF 9937.28 x 0.05 = 496.86


2,3,4.7.8-PeCDF 10118.98 x 0.50 = 5059.49


1.2,3,4,I,8-HxCDF 10991.53 x 0.10 = 1099.15


1.2.3.6,7.8-HxCDF 10311.89 x 0.10 = 1031.19


2.3.4,6.7.8-HxCDF 10679.05 x 0.10 = 1067.90


1,2.3.7.8.9-HxCDF 10751.36 x 0.10 = 1075.14


1.2.3.4.6.7.8-HoCDF 9931.98 x 0.01 = 99.32


1,2.3.4.7.8.9-HoCDF 9348.69 x 0.01 = 93.49


OCDF 20605.87 x 0.001 = 20.61


2.3.7.8-TCDD 4062.13 x 1.00 = 4062.13


1.2.3.7,8-PeCDD 10074.80 x 0.50 = 5037.40


1.2.3.4.7.8-HxCDD 9870.83 x 0.10 = 987.08


1.2,3.6.7.8-HxCDD 10175.65 x 0.10 = 1017.57


1.2.3.7,8.9-HxCDD 9786.70 x 0.10 = 978.67


1.2.3.4.6.7,8-HoCDD 9473.12 x 0.01 = 94.73


OCDD 20141.11 x 0.001 = 20.14


Total = 22662.77


TEP - Toxicity Equivalent Factors from EPAl62513-89/016 March 1989 - Interim Procedures for Estimating Risks Associated with
Exposures to Mixtures of Chlorinated Dibenzo.p-Oioxins and Chlorinated Dibenzofurans (CDDs and CDFs) and 1989 Update.
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US EPA - Method 8290A


2DF • Form II HR COD
CDD/CDF TOTAL HOMOLOGUE CONCENTRATION SUMMARY


HIGH RESOLUTION


Lab Name: Data/Analysis Technologies Contract:


Lab Code: ~O::.:H~0~1~2~41-=-- .....::Case No.: Centredale Manor


Matrix: (SOIUWATERIASHITISSUEIOIL)


__...:.1~.OO.::.. g / L .=L'-- _


Concentrated Extract Volume:


SDG No.: 1316057


Lab Sample 10: 0208030-3MS


Lab File 10: 020803OfS:6


Date Received: 26-02-08


Date Extracted: 27 02 08


Date Analyzed: 20-03-08


NA


0%


TO No.:


"10 Solids:


"I. Lipids


Water


(SEPF/SPE)


__.:::c20=..(ul)


SEPF


--,-__(ul)


Sample wtlvol:


Water Sample Prep:


Injection Volume:


GC Column: JWS-OB-5 10: 0.25 (mm) Dilution Factor:


CONCENTRATION UNITS: (pglL or ng/Kg)


HOMOLOGUE PEAKS CONCENTRATION Q EMPCIEDL


DIOXINS


Total TCOO 1 4062.13 0.70


Total PecDO 4 13740.62 2.57


Total HxCOD 3 29833.19 4.75


Total HpCOO 1 9473.12 2.55


FURANS


TotaiTCDF 7 457B.ii O.ill


Total PeCDF 5 20723.21 4.16


Total HxCOF 4 42733.83 13.09


Total HpCOF 2 19280.67 2.31


Note: Concentrations, Estimated Maximum Possible Concentrations (EMPCs), and Estimated Detection Limits (EDLs)
for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis
with % Lipids). The total homologue concentrations do not affect the TEF (Toxicity Equivalent Factor) calculations.
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USEPA


3c1fa-Form III-HR CDD
CDD/CDF LAB CONTROL SAMPLE SUMMARY


HIGH RESOLUTION


Sample No.


Lab Name: DATNANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: -::O:.:.H..:.:0:....:1.::.24..:..1:....-__----:C=ase No.: Centredale Manor TO No.: NA SDG No.: 1316057


Matrix: (SOIUWATERlASHITISSUEJOI L) ..;.W..:..a::.,:t::::er'-- _ Lab Sample ID: 0208030-3MSD


Sample wtIvol: g / L -=L'--- _ Lab File ID: 020803OfS:7


Concentrated Extract Volume:


SEPFWater Sample Prep:


Injection Volume:


(SEPF/SPE)


20 (ul)


..=2 (uL) % Solids/Lipids _


Date Received:


Date Extracted:


Date Analyzed:


27 02 08


03/20/2008


GC Column: JWS-DB-5 ID: 0.25 (mm) Dilution Factor:


CONCENTRATION UNITS: (pg/L or ng/Kg) pg/L


!SPIKE SPIKE AMOUNT PERCENT QC LIMITS
ANALYTE ADDED RECOVERED RECOVERY # LOW HIGH


2,3,7,8-TCOF 4000 4042 101 75 158
1,2,3,7,8-PeCOF 10000 9788 98 80 134
2,3,4,7,8-PeCOF 10000 9614 96 68 160
1,2,3,4,7,8-HxCDF 10000 10435 104 72 134
1,2,3,6,7,8-HxCOF 10000 10030 100 84 130
2,3,4,6,7,8-HxCDF 10000 10134 101 70 156
1,2,3,7,8,9-HxCDF 10000 10445 104 78 130
1,2,3,4,6,7,8-HpCOF 10000 9686 97 0'" ..,...


0'" ,....'"
1,2,3,4,7,8,9-HoCOF 10000 9383 94 78 138
OCDF 20000 20841 104 63 170
2,3,7,8-TCDD 4000 3959 99 67 158
1,2,3,7,8-PeCDO 10000 9428 94 70 142
1,2,3,4,7,8-HxCOD 10000 10021 100 70 164
1,2,3,6,7,8-HxCOD 10000 10227 102 76 134
1,2,3,7,8,9-HxCOO 10000 10059 101 64 162
1,2,3,4,6,7,8-HpCDD 10000 9608 96 70 140
OCDO 20000 19959 100 78 144


# Column to be used to flag values outside Quality Control (QC) Limits.


Laboratory Control Sample Recovery: _----'O"--_Outside limits out of __1..:..7__ totaI.
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US EPA - Method 8290A


1DFA - Form I-HR CDD-1
CDD/CDF SAMPLE DATA SUMMARY


HIGH RESOLUTION


Lab Name: DATNANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: ....:O:..;H....:O;.,;1.:;;24.:..1:- -::Case No.: Centredale Manor TO No.: NA SDG No.: 1316057


Matrix: (SOIUWATERIASHfTlSSUEIOILI


Sample wtlvol: 1.0 giL


Water


L


Lab Sample 10:


QCCode:
Lab File 10:


0208030-3MSD


MSD
020803OfS:7


Water Sample Prep: SEPF (SEPF/SPEI Date Received: 26'{)2-D8


Concentrated Extract Volume: 20.00 (ull Date Extracted: 2702 08


Injection Volume: -,-__lull OJ. Solids/Lipids --'0:..;.0.:..0/<:..:... Date Analyzed: 20.03-08 13:27


GCColumn: JWS-DB-5 10: 0.25 (mml Dilution Factor:


CONCENTRATION UNITS: (pglL, ng/Kg, pgl pglL


TARGET PEAK ION
ANALYTE RT RATIO # CONCENTRATION Q EMPCIEDL


2,3,7,8-TCDF 25:43 0.77 4041.81 2.54
1,2,3,7,8-PeCDF 30:19 1.52 9788.35 B 3.38
2,3,4,7,8-PeCDF 31:10 1.52 9613.98 3.32
1,2,3,4,7,8-HxCDF 34:47 1.20 10434.54 B 9.53
1,2,3,6,7,8-HxCDF 34:56 1.21 10030.29 8.58
2,3,4,6,7,8-HxCDF 35:45 1.19 10134.23 10.10
1,2,3,7,8,9-HxCDF 36:57 1.18 10444.89 11.48
1,2,3,4,6,7,8-HnCDF 39:17 1.06 9686.33 B 3.02
1,2,3,4,7,8,9-HDCDF 40:49 1.04 9382.67 B 3.53
OCDF 43:15 0.91 20840.61 B 0.62


2,3,7,8-TCDD 26:35 0.77 3959.45 2.58
1,2,3,7,8-PeCDD 31:35 1.56 9427.63 5.94
1,2,3,4,78-HxCDD 35:57 1.23 10021.36 8.75
1,2,3,6,7,8-HxCDD 36:06 1.30 10227.23 8.35
1,2,3,7,8,9-HxCDD 36:35 1.28 10059.05 8.31
1,2,3,4,67,8-HDCDD 40:25 1.03 9608.49 B 3.24
OCDD 43:09 0.86 19958.70 B 0.41
NOTE. Concentrations, estimated Maximum POSSible Concentrations (EMPCs), and estimated Detection Levels (EDLs)
for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis with % Upids).


LABELED PEAK ION ION RATIO LIMITS RECOVERY LIMITS
COMPOUNDS Tvoe RT RATIO # LOW HIGH %REC # LOW HIGH


13C-2,3,7,8-TCDF IS 25:42 0.78 0.65 0.89 76 40 135


13C·1,2 3,7,8-PeCDF IS 30:19 1.54 1.32 1.78 70 40 135


13C-1,2 3,6,7 8-HxCDF IS 34:54 0.49 0.43 0.59 76 40 135


13C-1,2,34,6,7,8-HDCDF IS 39:17 0.43 0.37 0.51 84 40 135


13C·2,3,7,8·TCDD IS 26:33 0.79 0.65 0.89 76 40 135


13C·1,2,3,78-PeCDD IS 31:34 1.56 1.32 1.78 71 40 135


13C-1.2,3,6,7,8-HxCDD IS 36:04 1.29 1.05 1.43 73 40 135


13C-1,23,4,6,7,8-HpCDD IS 40:24 1.09 0.88 1.2 79 40 135


13C..()CDD IS 43:08 0.88 0.76 1.02 69 40 135


37C12.23,7,8-TCDD Surr 26:34 1.00 1 1 102 40 135


13C-2,34,7,8-PeCDF Surr 31:09 1.56 1.32 1.78 93 40 135


13C-1.2.347,8-HxCDF Surr 34:46 0.51 0.43 0.59 97 40 135


13C·1.2.3,4,78-HxCOD Surr 35:56 1.34 1.05 1.43 104 40 135


13C.1.2.3,4,7,s,9-HDCOF Surr 40:49 0.43 0.37 0.51 99 40 135


13C12·1.2,3 7 8 9-HxCOF All 36:56 0.51 0.43 0.59 89 40 135


13C·1,2.3.4-TCOD RS 26:20 0.81 0.65 0.89 NA NA NA


13C·1,2 3 7 8,9-HxCDO RS 36:34 1.32 1.05 1.43 NA NA NA


# Column to be used to flag values outside QC limits.
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US EPA - Method 8290A


1DFB - Form I4iR CDD-2


CDDfCDF TOXICITY EQUIVALENCE SUMMARY
HIGH RESOLUTION


Sample No.


Lab Name: OATAlANAlYSIS TECHNOLOGIES Contract: loureio Engineering


Matrix: (SOlllWATERJASHfTlSSUEIOIL) --'W..:..:a::.:te:..:r _


Lab Code: --'O:..:H..::0:...;1c=2:..:.4.:..1 ----=Case No.: Centredale Manor


Concentrated Extract Volume:


__...:.1~.0.::..0 gIL ~l,- _


SDGNo.: 1316057


Lab Sample 10: 0208030-3MSD


Lab File 10: 0208030fS:7


Date Received: 26-02-08


Date Extracted: 27 02 08


Date Analyzed: 20-03-08


Dilution Factor:


NA


0.0%


TO No.:


(mm)


% Solids:


". Lipids


10: 0.25


(SEPF/SPE)


__-=2.::..0 (ul)


SEPF


JWS-DB-5


--=---__(ul)


Water Sample Prep:


Sample wtIvol:


Injection Volume:


GC Column:


CONCENTRATION UNITS: (pg/L or ng/Kg)


TARGET ANALYTE CONCENTRATION TEP
TEF-ADJUSTED


CONCENTRATIONS


2,3,7,8-TCDF 4041.81 x 0.10 = 404


1,2,3,7,8-PeCDF 9788.35 x 0.05 = 489.42


2,3,4,7,8-PeCDF 9613.98 x 0.50 = 4806.99
.......... ".., ............."'"' .... 10434.54 x CliO = i043.45r,,,",->,£10, I ,o-nx\"ur


1,2,3,6,7,8-HxCDF 10030.29 x 0.10 = 1003.03


2,3,4,6,7,8-HxCDF 10134.23 x 0.10 = 1013.42


1,2,3,7,8,9-HxCDF 10444.89 x 0.10 = 1044.49


1,2,3,4,6,7,8-HoCDF 9686.33 x 0.01 = 96.86


1,2,3,4,7,8,9-HoCDF 9382.67 x 0.01 = 93.83


OCDF 20840.61 x 0.001 = 20.84


2,3,7,8-TCDD 3959.45 x 1.00 = 3959.45


1,2,3,7,8-PeCDD 9427.63 x 0.50 = 4713.81


1,2,3,4,7,8-HxCDD 10021.36 x 0.10 = 1002.14


1,2,3,6,7,8-HxCDD 10227.23 x 0.10 = 1022.72


1,2,3,7,8,9-HxCDD 10059.05 x 0.10 = 1005.91


1,2,3,4,6,7,8-HoCDD 9608.49 x 0.01 = 96.08


OCDD 19958.70 x 0.001 = 19.96


Total = 21836.58


TEF* - Toxicity Equivalent Factors from EPAl62513-89/016 March 1989 - Interim Procedures for Estimating Risks Associated with
Exposures to Mixtures of Chlorinated Dibenzo-p-Dioxins and Chlorinated Dibenzofurans (CDDs and CDFs) and 1989 Update.
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US EPA· Method 8290A


2DF • Form II HR COD
CDD/CDF TOTAl HOMOLOGUE CONCENTRATION SUMMARY


HIGH RESOLUTION


Lab Name: Data/Analysis Technologies Contract:


Matrix: (SOlllWATERIASHITISSUEJ01L) ....:W..:..;a=..;te=..;r _


Lab Code: .;:O:.:.H~O:..:.1.:::24::..1:..- ~Case No.: Centredale Manor


Concentrated Extract Volume:


__..:.1:.::.00.;;:.. giL ..::Le.- _


SDG No.: 1316057


Lab Sample 10: 020803O-3MSD


Lab File 10: 020803OfS:7


Date Received: 26~2~8


Date Extracted: 27 02 08


Date Analyzed: 20~3~8


Dilution Factor:


NA


0%


TO No.:


(mm)


% Solids:


% Lipids


10: 0.25


SEPF (SEPF/SPE)


JWS-DB-5


__20_{ul)


-'--__(ul)


Sample wtlvol:


Water Sample Prep:


GC Column:


Injection Volume:


CONCENTRATION UNITS: (pg/L or ng/Kg) pglL


HOMOLOGUE PEAKS CONCENTRATION Q EMPC/EDL


DIOXINS


Total TCDD 1 3959.45 2.58


TotalPeCDD 4 10981.07 5.94


Total HxCDD 4 30338.95 5.64


Total HpCDD 1 9608.49 3.24


FURANS


Total TCDF 4 4213.08 2.54


Total PeCDF 5 20073.18 3.34


Total HxCDF 5 42040.13 9.82


Total HpCDF 3 19119.06 3.26


Note: Concentrations, Estimated Maximum Possible Concentrations (EMPCs). and Estimated Detection Limits (EDls)
for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis
with % lipids). The total homologue concentrations do not affect the TEF (Toxicity Equivalent Factor) calculations.
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USEPA


40F - Form IV - HR COO


COOICOF METHOD BLANK SUMMARY


HIGH RESOLUTION


Lab Name: DATNANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: --'O'-'-H--'O'-'-1-'C24--'l'-- ~Case No.: Centredale Manor TO No.: NA SOG No.: 1316057


Matrix: (SOIUWATERIASHITISSUE/OIL) Water Lab Sample 10: 0208030-MB


10: 0.25


Water Sample Prep:


GC Column:


Instrument 10:


-,S:.;:E::...P.:...F__ (SEPF/SPE)


JWS-DB-5


:Autospec


(mm)
----


Lab File 10:


Date Extracted:


Date Analyzed:


A829004BS:9


27 02 08


3/20/2008


THIS METHOD BLANK APPLIES TO LABORATORY CONTROL SAMPLES (LCSs)


EPA Sample 10 LAB SAMPLE 10 LAB FILE 10 DATE ANALYZED


1316057 uf 0208030-3 829004B S:10 3/20/2008


1316062 uf 0208030-9 829004B S:ll 3/20/2008


1316058 uf 0208030-11 829004B S:12 3/20/2008


1316061 uf 0208030-13 829004B S:13 3/20/2008


1316074 uf 0208030-15 829004B S:14 3/20/2008


1316060 uf 0208030-19 0208030f S:4 3/20/2008


1316059_uf 0208030-22 0208030f S:5 3/20/2008


1316057 uf MS 0208030-3MS 0208030f S:6 3/20/2008


1316057 uf M8D 0208030-3M8D 0208030f 8:7 3/20/2008


Lab Spike 0208030-LS 0208030f 8:8 3/20/2008
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US EPA - Method 8290A


1DFA - Form I-HR CDD-1
CDlliCDFSAMPLEDATASUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: ....:O:..;.H....:0:....;1.=24..;.1'-- ----=Case No.: Centredale Manor TO No.: NA SDG No.: 1316057


Matrix: (SOILlWATERlASHfTlSSUEIOIL)


Sample wtlvol: 1.0 gil


Water


L


Lab Sample 10:


QC Code:
Lab File 10:


0208030-MB


MB
A829004BS:9


Water Sample Prep: SEPF (SEPF/SPE) Date Received: 26-02-08


Concentrated Extract Volume: 20.00 (ul) Date Extracted: 27 02 08


Injection Volume: -,-__(uL) "10 Solids/Lipids O:..;..O....:o:..:..x, Date Analyzed: 20-03-08 0:43


GC Column: JWS-DB-5 10: 0.25 (mm) Dilution Factor:


CONCENTRATION UNITS: (pg/L, ng/Kg, pg) pglL


TARGET PEAK ION
ANALYTE RT RATIO # CONCENTRATION Q EMPCIEDL


2,3,7,8-TCDF U 0.29
1,2,3,7,8-PeCDF 30:20 1.16 · 4.37
2,3,4,7,8-PeCDF U 0.25
1,2,3,4,7,8-HxCDF 34:47 1.70 · 4.48
1,2,3,6,7,8-HxCDF U 0.32
2,3,4,6,7,8-HxCDF U 0.37
1,2,3,7,8,9-HxCDF U 0.43
1,2,3,4,6,7,8-HpCDF 39:18 0.98 6.39 0.32
1,2,3,4,7,8,9-HpCDF 40:52 1.27 · 2.94
OCDF 43:16 0.78 13.09 0.41


2,3,7,8-TCDD U 0.32
1,2,3,7,8-PeCDD U 0.25
1,2,3,4,7,8-HxCDD U 0.45
1,2,3,6,7,8-HxCDD U 0.43
1,2,3,7,8,9-HxCDD U 0.42
1,2,3,4,6,7,8-HDCDD 40:26 1.28 · 644 •. .r


OCDD 43:10 1.14 · 17.36
NOTE. Concentrations, estimated Maximum POSSIble ConcentratIons (EMPCs), and Estrmated DetectIon Levels (EDLs)
for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis with % Lipids).


LABELED PEAK ION ION RATIO LIMITS RECOVERY LIMITS
COMPOUNDS Type RT RATIO # lOW HIGH "IoREC # LOW HIGH


13C-2,3,78-TCDF IS 25:45 0.79 0.65 0.89 80 40 135


13C-1,2,3,78-PeCDF IS 30:20 1.54 1.32 1.78 80 40 135


13C-1.2,3,6,78-HxCDF IS 34:57 0.53 0.43 0.59 79 40 135


13C-1,2,3,4,6 7 8-HpCDF IS 39:17 0.44 0.37 0.51 75 40 135


13C-2,3,7,8-TCDD IS 26:36 0.78 0.65 0.89 80 40 135


13C-1,2,3,7,8-PeCDD IS 31:35 1.58 1.32 1.78 79 40 135


13C-1,2,36 7 8-HxCDD IS 36:06 1.31 1.05 1.43 83 40 135


13C-1,2,3,4,67,8-HpCDD IS 40:25 1.05 0.88 1.2 75 40 135


13C.QCDD IS 43:09 0.86 0.76 1.02 65 40 135


37C12-2 3 78-TCDD Surr 26:36 1.00 1 1 98 40 135


13C-2 347 8-PeCDF Surr 31:11 1.56 1.32 1.78 99 40 135


13C-1,2,34 7,8-HxCDF Surr 34:48 0.52 0.43 0.59 93 40 135


13C-1.2.3.4.78-HxCDD Surr 35:58 1.34 1.05 1.43 95 40 135


13C-1,2,3.4.7,8 9-HpCDF Surr 40:50 0.43 0.37 0.51 99 40 135


13C12-1.2.37,8,9-HxCDF Alt 36:58 0.53 0.43 0.59 90 40 135


13C-1.2.3.4-TCDD RS 26:21 0.76 0.65 0.89 NA NA NA


13C-1,2,3 7 8 9-HxCDD RS 36:36 1.30 1.05 1.43 NA NA NA


# Column to be used to flag values outside QC limits.
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USEPA· Method 8290A


2DF - Form II HR COD
CDD/CDF TOTAL HOMOLOGUE CONCENTRATION SUMMARY


HIGH RESOLUTION


Lab Name: Data/Analysis Technologies Contract:


Lab Code: ....:O:.;H..:.;0:.;1,-=2,-,-4.:...1 .;::Case No.: Centredale Manor


Matrix: (SOILIWATERlASHITISSUElOIL)


Concentrated Extract Volume:


__....:.l'-".OO~ gIL -=L'-- _


SDGNo.: 1316057


Lab Sample 10: 0208030-MB


Lab File 10: A829004BS:9


Date Received: 26-02-08


Date Extracted: 27 02 08


Date Analyzed: 20-03-08


Dilution Factor:


NA


0%


TO No.:


(mm)


% Solids:


% Lipids


10: 0.25


Water


__.::.20=-(ul)


JWS-DB-5


-=----__(ul)


...::S..::;EP,-,F__ (SEPF/SPE)


Sample wtlvol:


Water Sample Prep:


Injection Volume:


GC Column:


CONCENTRATION UNITS: (pg/L or ng/Kg)


Note. Concentrations. Estimated Maximum POSSIble Concentrahons (EMPCs), and EstImated DetectIon Um.ts (EDLs)
for solid samples are calculated on a dry weight basis (except tissues, which are reported on a wet weight basis
with % Upids). The total homologue concentrations do not affect the TEF (Toxicity Equivalent Factor) calculations.


HOMOLOGUE PEAKS CONCENTRATION Q EMPC/EDL


DIOXINS


Total TCDD 0 U 0.32


Total PeCDD 0 U 0.25


Total HxCDD 0 U 0.29
.


Total HpCDD 0 U 5.44


FURANS


Total TCDF 0 U 0.29


Total PeCDF 0 U 4.37 'H
Total HxCDF 0 U 4.48 ~


Total HpCDF 1 6.39 2.94 ')
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USEPA· Method 8290A


1DFB. Form I-HR CDD·2


CDD/CDF TOXICITY EQUIVALENCE SUMMARY
HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Matrix: (SOILlWATERIASHITISSUEIOIL) -'W-=.;a::..:t::::er _


Lab Code: ...::O:..:.H.;.:0;..;1.=24..;.1'--- ~Case No.: Centredale Manor


Concentrated Extract Volume:


__....:.1."'0"-0 giL -=Lc- _


SDG No.: 1316057


Lab Sample 10: 0208030-MB


LabFlIe 10: A829004BS:9


Date Received: 26-02-08


Date Extracted: 27 02 08


Date Analyzed: 20-03-08


Dilution Factor:


NA


0.0%


TO No.:


(mm)


"I. Solids:


% Lipids


10: 0.25


__2_0 (ul)


SEPF (SEPF/SPE)


JWS-DB-5


-'-__(ul)


Sample wtlvol:


Water Sample Prep:


GCColumn:


Injection Volume:


CONCENTRATION UNITS: (pg/L or ng/Kg) pg!L


TARGET ANALYTE CONCENTRATION TEF*
TEF-ADJUSTED


CONCENTRATIONS


2,3,7,8-TCDF x 0.10 =
1,2.3.7,8-PeCDF x 0.05 =
2,3,4,7.8-PeCDF x 0.50 =
1,2,3,4,7,8-HxCDF x 0.10 =
1.2,3.6.7,8-HxCDF x 0.10 =
2.3.4,6,7,8-HxCDF x 0.10 =
1,2,3,7.8,9-HxCDF x 0.10 =
1.2,3,4.6,7,8-HoCDF 6.39 x 0.01 = 0.06


1,2,3,4.7,8,9-HoCDF x 0.01 =
OCDF 13.09 x 0.001 = 0.Q1


2,3,7.8-TCDD x 1.00 =
1.2,3,7,8-PeCDD x 0.50 =
1.2.3,4.7.8-HxCDD x 0.10 =
1.2,3,6.7,8-HxCDD x 0.10 =
1,2.3,7.8.9-HxCDD x 0.10 =
1.2,3,4,6,7,8-HoCDD x 0.01 -
OCDD x 0.001 =


Total .. 0.08


TEF* - Toxicity Equivalent Factors from EPA/625f3-89/016 March 1989 - Interim Procedures for Estimating Risks Associated with
Exposures to Mixtures of Chlorinated Dibenzo-p-Dioxins and Chlorinated Dibenzofurans (CDOs and COFs) and 1989 Update.
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USEPA


SDFA-Form V-HR-CDD-1


CDD/CDF WINDOW DEFINING MIX (WDM) SUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: -=L-=ou=c[-=e·-=lo--=E::..:n""9i.:.:.ne=ce:..:.r'::..:ln....9 _


Lab Code: OH01241 Case No.: Centredale Manor TO No.:-'-N-"-A-'----- _ SDG No.:


Lab File ID:


1316057


A829004B S:1


GC Column:


Instrument fD:


JWS-DB-5


:AutoSpec


10: 0.25 (mm)


Date Analyzed:


Time Analyzed:


03/19/2008


18:02


CDD/CDF
RTFIRST RT LAST
ELUTING ELUTING


TCDD 23.75 27.80


TCDF 22.10 27.80


PeCDD 29.58 32.20


PeCDF 28.12 32.35


HxCDD 34.20 36.62


HxCDF 33.50 37.17


HpCDD 39.70 40.50


HpCDF 39.35 40.90
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USEPA


SDFB-Form V-HR-CDD-2


CDD/CDF WINDOW DEFINING MIX (WDM) SUMMARY
HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: ~L;:::o::::ur;:::e",i0c..:E:::.n",g,,-in:.::e::::erc::.in.:.;;g,---- _


Lab Code: OH01241 Case No.: Centredale Manor TO No.: SDG No.:


Lab File 10:


1316057


A8290048 S:1


GCColumn:


Instrument 10:


JWS-DB-5


:AutoSp-'-ec-'----- _


10: ~2_5__(mm)


Date Analyzed:


Time Analyzed:


03/19/2008


18:02


Percent Valley determination for DB-5 (or equivalent) column -


For the column performance solution beginning the 12-hour period:


1238-TCDD I 2378-TCDD: -..:1-=.8 _


QUALITY CONTROL (QC) LIMITS:


Percent Valley between the TCDD isomers must be less than or equal to 25%.


Percent Valley Determination for DB-225 (or equivalent) column 


For the column Performance Solution beginning the 12-hour period:


2347-TCDF /2378-TCDF: .:..:N.:..:A~ _


QC LIMITS:


Percent Valley between the TCDD I TCDF isomers must be less than or equal to 25%.
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USEPA


SDFA-Form V-HR-CDD-1


CDDICDF WINDOW DEFINING MIX (WDM) SUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: -=L:=o.:::ur-=e:..:::io-..:E:::.n"'9,..in:..:::e.:::er..i,n'-'Q'--- _


Lab Code: OH01241 Case No.: Centredale Manor TO No.: .:-N,..A-'----- _ SDG No.:


Lab File ID:


1316057


0208030F S:1


GC Column:


Instrument 10:


JWS-DB-5


:AutoSpec


10: 0.25 (mm)


Date Analyzed:


Time Analyzed:


0312012008


8:26


CDD/CDF
RT FIRST RT LAST
ELUTING ELUTING


TCDD 23.67 27.73


TCDF 22.05 27.72


PeCDD 29.52 32.15


PeCDF 28.03 32.28


HxCDD 34.13 36.55


HxCDF 33.43 37.10


HpCDD 39.65 40.43


HpCDF 39.30 40.83
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USEPA


5DFB-Form V-HR-CDD-2


CDD/CDF WINDOW DEFINING MIX (WDM) SUMMARY


HIGH RESOLUTION


Sample No.


I WDM_03200801


Lab Name: OATAIANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: OH01241 Case No.: Centredale Manor TO No.: SDG No.:


Lab File ID:


1316057


0208030F S: 1


GC Column:


Instrument 10:


JWS-OB-5


:AuloSpec


ID: 0.25 (mm)


Date Analyzed:


Time Analyzed:


03/20/2008


8:26


Percent Valley determination for 08-5 (or equivalent) column -


For the column performance solution beginning the 12-hour period:


1238-TCDD I 2378-TCDD: 1_8 _


QUALITY CONTROL (QC) LIMITS:


Percent Valley between the TCDD isomers must be less than or equal to 25%.


Percent Valley Determination for 08-225 (or equivalent) column 
For the column Performance Solution beginning the 12-hour period:


2347-TCDF /2378-TCDF: NA-----------


QC LIMITS:


Percent Valley between the TCDD / TCDF isomers must be less than or equal to 25%.
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File:A829004B #1-485 Acq:19-MAR-200818:02:56 GC m+ Voltage SIR AutoSpec
Sample#1 File Text:ANALYST:CSM Text:WDM 03190801 Exp:8290
319.8965 -
100


1
911


96


94


26:41


26:48
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26:54 27:00







f6.9E5


~6.2E5


l5.5E5


4.8E5


4.1E5


3.4E5


2.7E5


l
f~:;;:


8.1E5


7.1E5


~6.1E5


~ -lEf:-.). ,.)


l4.0E5


~3.0E5
L2.0E5


L.O£5


to.OEO
Tblle


32:21


32: 2


32:00


, 32:~0 .


32:00


31:00


[ I i


31:00


31:00


30:~0


30:0029:00


2.1E5


1.4E5


6.9E4


.i--.,-----,---,---,-,---,--,..--r--l'-,.2=:"r=...,-----.------,---,r_~-,-...,-=-r-,.--.-----,-..-,=--,---Lr_'"'-~=;__.........___+O.OEO
Time


I/O


70


60


50


40 .


30


90


80


70


60


50


40


30


20


10


0 J \


File:A829004B #1-300 Acq:19-MAR-2008 18:02:56 GC EI+ Voltage SIR AlItoSpec
Sample#l File Text:ANALYST:CSM Text:WDM 03190801 Exp:8290
339.8597 F:2 BSUB(128,15,-3.0) -
100 8:07


90


f7.0E5


~6.3E5


~ 5.6£5


~4.9E5
32:21 ~4.2E5


I~
~3.5E5
~2.8E5


I \ [2.1E5


::~L-..l="""'''-'''''''''-''''''-29-:''~0-r-~'''-,_-.---~, -30-:"~0-~--,-"c>'~'-~--'--31-:"OO-"----'-~--'---~-32-:"~0-r-, ----'--}.-l..c:;:=o=-"--+-f::i,,
355.8546 F:2 BSUB(128, 15,-3. 0) PKD(7,5,4,0.04%,552.0,0.00CJc,F,F)
100' 29: 5


, 29:~0
341.8567 F:2 BSUB(128,15,-3.0)l::rrJ7


I/oj I


70


29:00 30:00
357.8516 F:2 BSUB(128,15,-3.0) PKD(7,5,4, 0.04%,552.0,0.00%,F,F)
100 ~ 29:35 32: 2 4.5E5


H ~~


U ~~


ro ~~


60 2.7E5


50 2.2E5


~ L~


30 1.3E5


20 8.9£4


10 4.5£4


0.L...-.-.......-~-,-----,-----,--.---,,.----4-...='"'-"f=>---,----.---,----,-----,-----,-r--..---.---.....,...--,-""""'T-----r--',---r==~==-,=-.......,..--+-0.OEO
Time
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37:10


37:00


37:00


36:00


36:0035:0034:00


so


80.


70


60


40


20


30


File:A829004B #1-308 Acq:19-MAR-2008 18:02:56 GC EI+ Voltage SIR AutoSpec
Samp1e#1 File Text:ANALYST:CSM Text:WDM 03190801 Exp:8290
373.8208 F:3 BSUB(128,15,-3.0) PKD(5, 5, 4, 0.04%,420.0, O. 00%, F,F)
100% 33: 0


90


[7.2E5


l6.5E5
t
~S.8E5


t5
.
OE5


~4.3E5


t3.6E5


~2.9E5


\


l2.2E5


l
~1.4E5


10 ~7.2E4


O-l--.----r-.L.-,-:~~~.,-=""T---r-,----,--__;~_r=_,____,c___;___r-'r""""..,..__r-~_,___r-_._____,__L...,c__..::;==.,_-....__.__+~O.OEO
34:00 35:00 36:00 37:'00 38:'00 Time


375.8178 F:3 BSUB(I28,15,-3.0) PKD(5,5,4,0.04%,420.0,0.00%,F,F)
100 33: 9


90


80


70


60


50


40


30


F::
t-4.7E5
i:
[4.1E5


37:10 t3
.
5E5


~
~2.9E5


~2.4E5


~1.8E5


;:1 I I ' \ l~::-'--r--...-L)-.-~-=r::r==r--r=..,-.-....,----.---,.~?'~=-r--r--r-,.---r-,-.--,--,---..-,---,--.,....--..,-,-'-1-L...,-l-~r==,,=-,-r--r-,---/1 O.OEO
, , 34:'00 35:00 ' 36:00 37:00 38:00 Time


389.8156 F:3 BSUB(128,15,-3.0) PKD(5,5,4, 0.04%,420.0, O.OO%,F,F)
100 34: 2 66E5


;: 3637 IF;::
M ~~


50 3.3£5


~ ~~


30j 2.0E5


20 1.3E5


10 6.6E4


O.l...-.----.---,c__-.----r~r-L,---;:=-,-=-....,....--r--,-_~-..,---,--r--.--.--,....--,-L--r--'='?_'_r--==,;--~---.----.-_+O.OEO
38:00 Time34:00 35:00


391.8127 F:3 BSUB(128,15,-3.0) PKD(5,5,4,0.04%,420.0,0.00%,F,F)
100 34: 2 5.2E5


H ~~


U ~~


m ~n ~~


60 3.1E5


~ ~~


40 2.1E5


30 1.6E5


W L~


10 ~2E4


O.l-.,--,--,--,--'--r--l,---:;>=-;=--r---..-r--;=~--r---,----,-.--,--c,--r'---.---"r=~---,.--r--,.--r--.--+-O.OEO
38:00 Time
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5.0£5


2.5E5


2.0E5


4.5E5


4.0E5


3.5E5


3.0E5


1.5E5


1. liES


40:54


File:A829004B #1-192 Acq:19-MAR-2008 18:02:56 GC EI+ Voltage SIR AlltoSpec
Sample#l File Text:ANALYST:CSM Text:WDM 03190801 Exp:8290
407.7818 F:4 BSUB(128, 15,-3. 0) PKD(7, 5,4,0. 04%, 210. 0, O.OO%,F,F)
100 39: 1


90


80


70


60


50


40


30


20 -


10 - 5.OE-I


O---L,-,.,..".-,~~-,-r...--rrrr-",,....,---r-...,....,....-..-r''r.-,,,'''::;''i=f''ft''FF'FF;-F~'''''''''''''""T"T-rr''''--'''rT""''''''''''"TT""T"T-rrrr-r+rT""',,,,,,,TT'T"F''l-F?F.,L- II. 0£ 0
38:24 38:36 38:48 39:00 39:12 39:24 39: 6 39:48 40:00 40: 2 40:24' 40:36 Time


409.7788 F:4 B8UB(128,15,-3.0) PKD(7, 5,4, O. 04%,210.0, O. OO%,F, F)
4.9E5


4.4E5


3.9£5


3.5E5


3.0£5


2.5£5


2.0£5


1.5£5


4.4£5


3.9£5


3.5£5


3.1£5


2.6E5


2.2£5


1.7£5


1.3£5


8.7£4


4.4E4


40:54


40:30


40:30


39: 1


60


50


l
4.6£5


4.1£5


3.7£5


3.2£5


2.8£5


2.3£5


40 1.8£5


30 1.4£5


20 9.2£4


10 -4.6£4


O·-L,-rr,......,--rr...,...,..-rrrr-T--rT-,--,-.,-,-rr-T-,-,....,..,-,-,....,....,--rT...-.,-,-,..,..,L"-rr-rnr?-r..,.,.T"F,..,.,"'--.r-rr-r+-cn-r--.--;';=?Ti=rrr...,...,...,..,..-",....,....,,,....,.+O. O£0
41:12 Time


l::r
::J


~~J
~:O..::lj-rr,.,..-rr-,......,,,--.r...-,..,rr-'-'-rT""'-'-'--'--;"""-.lr-rr-"";'::::;:'=i=T'TT'T'F,,....,...,n-r-,-r"""""""''''''''rT""''',-rT--.r"TT..,......-rrT"Th-,--rr..,,..::rrTT''FT'~;:;;;j -0.0£0


38: 4 38:36 38:48 39:00 39:12 39: 4 39:36 39:48 411:00 40:12 40:24 40:36 40:48 41:00 41:12 Time


i::·7767 F:4 BSUB(128,15,-3.0) PKD(7'5'4'0'04%'210'0'0'00%j~~F~


80


70


\


38:24 38:36 38:48 39:00 39:12 39:24 39:36 39:48 40:00 40: 2
425.7737 F:4 BSUB(128,15,-3.0) PKD(7, 5,4,0.04%,210.0, O.OO%,F,F)
100 39:42


90


80


70


60


50


40


30


20


10


0--'-r-.,-,-........,.,.-,--,-"r-rT"TT-rrrr-"'-.-r-rrT'""nr-rT"TT-rr,..,--rrt'o---r-rr,--;:;~=rr"...,..rr-T,,-rr,-,-,.+-,-,-,"TT=rr'j"i='jFf""""Fr,-,-T"T"'r-rT.,..,.-,--,-+-O.OEO
40:00 40:12 40:24 40:36 40:48 41:00 41: 2 Time
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Page 2 of 2


Mod?


S: 1 I: 1 Acquired: 20-MAR-08 08:26:38 Processed: 21-MAR-08 11:46:20
Cal: Results: 0208030FW Version: V3.6 19-0CT-2005 15:45:13


Analyst: ANALYST:CSM Instrument : AutoSpec
0.000


Name #Hom Resp RA RT Conc ( pg Tox #1 DL Rec


Filename 0208030F
Analyte: WDM


WDM 03200801
18


Run #2
Run:
sample text:


Comments:
Typ


0 Unk l,3,6,8-TCDF 1 8.328e+06 0.77 y 22:03 * * *
2 Unk l,2,8,9-TCDF 1 6.025e+06 0.77 y 27:43 * * *
3 Unk l,3,6,8-TCDD 1 5.12ge+06 0.81 y 23:40 * * *
4 Unk l,2,8,9-TCDD 1 4.13ge+06 0.79 y 27:44 * * *
5 Unk l,3,4,6,8-PeCDF 1 3.550e+06 1. 54 Y 28:02 * * *
6 Unk l,2,3,8,9-PeCDF 1 2.87ge+06 1. 49 Y 32:17 * * *
7 Unk l,2,4,7,9-PeCDD 1 3.50ge+06 1. 50 Y 29: 31 * * *
8 Unk l,2,3,8,9-PeCDD 1 3.106e+06 1. 51 Y 32:09 * * *
9 Unk l,2,3,4,6,8-HxCDF 1 3.668e+06 1.16 y 33:26 * * *


10 unk l,2,3,7,8,9-HxCDF 1 2.372e+06 1.15 y 37:06 * * *
11 Unk l,2,4,6,7,9-HxCDD 1 3.46ge+06 1. 28 Y 34:08 * * *
12 Unk l,2,3,7,8,9-HxCDD 1 2.746e+06 1. 24 Y 36:33 * * *
13 Unk l,2,3,4,6,7,9-HpCDF 1 2.442e+06 1. 08 Y 39:18 * * *
14 Unk l,2,3,4,7,8,9-HpCDF 1 2.11ge+06 1. 05 Y 40:50 * * *
15 Unk l,2,3,4,6,7,9-HpCDD 1 2.087e+06 0.98 y 39:39 * * *
16 Unk l,2,3,4,6,7,8-HpCDD 1 1.846e+06 1. 00 Y 40:26 * * *
17 IS 13C-2,3,7,8-TCDF 1 7.572e+06 0.78 y 25:44 * * *
18 IS 13C-2,3,7,8-TCDD 1 4.532e+06 0.76 y 26:35 * * *""C


~
(J'Cl
~


,J;Io.
\0
VI
0...,
-..l
Q
VI


n
n
n
n
y
n
n
n
n
n
n
n
n
n
n
n
n
n







27:0026:0025:0024:0023:00


22:03


22:0021:00


File: 02 0803OF #1-484 Acq:20-MAR-2008 08:26:38 GC E1+ Voltage SIR AlltoSpec
Sample#l File Text:ANALYST:CSM Text:WDM 03200801 Exp:8290
303.9016 -
100 'k


~


j
90j


j
80.:!


~
70-'1


::]
1


403
j


::1


305.8987
100 -"f
90~


,
80~


70J
J


1.4E6


1.3£6


1.lE6


1.0E6


8.6£5


319.8965
100 !k 26:47


21:00 22:00 23:00 24:00 25:00


21:00 22:00 23:00 24:00 25:00 26:00
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4.8E5


4.5E5


1.5E5


1.2E5


6.0E5
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5.7E5


5.4E5
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4.2E5
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3.0E5
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3.3E555
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File: 020803OF #1-484 Acq:2o-MAR-2008 08:26:311 GC EI+ Voltage SIR AutoSpec
Sample#l File Text:ANALYST:CSM Text:WDM 03200801 Exp:8290


;~ilI6 85U8(128,15, -3.0) PKD(7, 5,5, O. 04%,7>10. 0, 0.00%, F,P) n\
80


75


15


7;1 ~
27:14 ' '27:~0 27:36 27:~2


305.8987 BSUB(128,15,-3.0) PKD(7,5,5,0. 04%,620.0,0. OO%,F,F)
100 0 27:44


I I j


27:48 27:'s4


. 9.0E4


rO~
3.0E4


O.OEO
Time


7.8E5
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90


7.4E5


7.0E5
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6.6E5


6.2E5


5.8E5


5.5E5


2.3E5


5.1E5


4.7E5


4.3E5


3.9E5


3.5E5


3.1E5


2.7E5


\


1.9E5


.6E5


1.2E5


7.8E4


3.9E4


O+---=c=~---r---r----.-,---.---r---.-.....,...---r---.--.----r~~=r===T==r==r=:::;::=o=;==;====r====;:==;==;;:=:;=:;=::;=:::;:::~~-J:-O.OEO
27:24 27:30 '27:~2 27:48 27:54 Time
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40
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70


30
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3.3£5


2.9£5


2.7£5


3.4£5


2.5E5


3.8£5


3.6£5


2.3E5


2.1£5


3.1£5


4.8E5


4.5£5


5.0£4


3.3E5


4.3£5


1.7£5


1.9£5


1.5£5


4.0E5


3.8E5


3.5E5


1.3£5


1.1£5


5.0£5


2.8E5


2.5E5


2.3E5


2.0E5


1.8E5


1.5E5


1.3E5


1.0E5


7.6£4


-3.0E5


5 2.5£4


OI-t----,----,--F"=;=--,.----.-----.-----.-----.--~---r--.----,-....,....____.__~_r__r_--r=-...,._~_,__=;==""'F=;==;===t==;==:;;~~~=;=--tO.OEO
27:24 27:30 27: 6 27:42 27:48 27:54 Time


95


70


90


85


80


75


45


55


50


65


60


30


25.


20


40


35


10


15


75


7(}


: \\\
~ I


55~


:j I '\
35 j I


15


1
5.7E4


1:,1i -,-----,---.,.---,---.----,-----,---.-----r--,-----,------,----r----,-----,---<~I)~~~~~=c===r=~~~E:;:
2~14 ' '27:30 ' 27:36 ' ~7:~2 27:48 '27.'54 ' Time


321.8936 BSUB(128,15,-3.0) PKD(7, 5,4, 0.04%,620.0, O.OO%,F,FJ
100 v


File:0208030F #1-484 Acq:20-MAR-2008 08:26:38 GC £1+ Voltage SIR AlitoSpec
Sample#l File Text:ANALYST:CSM Text:WDM 03200801 Exp:8290
%~'18965 8SU8(128, IS, -3. 0) PKD(7, 5,4, 0.04%,620.0, O. OO%,F,FJ


95


9(}


851
80
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e


50E5


File: 020803OF #1-484 Acq:20-MAR-2008 08:26:38 GC £1+ Voltage SIR AutoSpec
Sample#l File Text:ANALYST:CSM Text:WDM 03200801 Exp:8290
319.8965 -
100 26-47 -


98 4.9E5


96. 4.8E5


94_ 4.7E5


92 4.6E5


90 4.5E5


88 4.4E5


86 26:36
4.3E5


84


r
4.2E5


82 4.1E5


80 4.0E5


78 3.9E5


76 3.8E5


74 26:30 3.7E5


72 ~ 3.6E5


70 3.5E5


68 3.4E5


66 3.3E5


64 3.2E5


62 3.1E5


60 3.0E5


58 I 2.9E5


56J I
2.8E5


54 I
2.7E5


52 2.6E5


50 2.5E5


48 2.4E5


46 2.3E5


44_ 2.2E5


42 2.1E5


40 2.0E5


38 1.9E5


36 1.8E5


34 1.7E5


32 1.6E5


30 1.5E5


28 1.4E5


26 1.3E5


24 1.2E5


22 1.1E5


20 1.0E5


lf1
. 0 (11;'1/


16


V
8.0£4


14_ 7.0£4


12 6.0£4


10 5.0£4


8 4.0£4


6 3.0£4


4 2.0£4


2 ) 1.0£4
~ ~


0
~ O.OEO


26:12 26:~8 26:24 26:30 26:!i6 26:42 26:48 26:~T , 27:00' , 27:h6' , 27:12 I , 27:18 ' , 27:54 ' 27: 0 Tim
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4.0E5


3.6E5


3.2E5


2.8E5


2.4E5


2.0E5


1.6E5


1.2E5


[:6.3E5


l5.7E5


32:17


90


I/O


70


60


50


40


30


File: 02 0803OF #1-300 Acq:20-MAR-2008 08:26:38 GC E1+ Voltage SIR AutoSpec
Smnple#l File Text:ANALYST:CSM Text:WDM 03200801 Exp:8290
339.8597 F:2 BSUB(128,15,-3.0) PKD(7,5,4,0.04%,552.0,0.OO%,F,F)
100 8:02


90~
80~ 5.0E5


701 4.4E5;;] "f :::
40 I 2.5E5


~ L~


20 J 1.3E5


10 ~38~


O'--'-------;O~'F""'...,---,,.........-.----,--.----~--,--.-----,--r--,-----;<='----~.,..,- -~~-=i=_,._--+-O. OEO
29:~0 "';= I , 30:~0 ---,--"3-1-:r~0-r-----,-~---,---c-3-2.--'-·ho Time


341.8567 F:2 BSUB(128, 15,-3. 0) PKD(7,5,4, 0.04%,552.0, O.OO%,F,F)
100 8:02


'T'" -;=~


f 29:bo' , 30:'00
355.8546 F:2 BSUB(128,15,-3.0) PKD(7,5,4, 0.04%,552.0, O.OO%,F,F)
100 29:31


90


80


70


60


32:(J9 4.I/E5


4.3E5


50·


32:09


32:00


29:00


2.9E5


2.6E5


2.3E5


2.0E5


1.7E5


1.4E5


LIES


8.6E4


5.7E4


W ~~


O-'---,---r--,_-,--~-.-----..-_r-L-,------r""¥=-;_.,--...,......~--r---'''''--'--'-''''''''''''---''''_T"'"'''_--rL..,_\'':::;=''="'r-,----+-O.OEO
30:00 31:00 32:00 Time


29:00 30:00
357.8516 F:2 BSUB(128,15,-3.0) PKD(7,5,4,0. 04%,552. 0, O.OO%,F,F)
100 29: 1


90


80


70


60


50


40


30


20
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37:00


36:33


36:00


4.5E5


H ~~


M ~~


70 36:33 3.1E5


60 n 2.7E5


50 1\1 2.2E5
~ L~


30 1.3E5


20 9.0£4


10 4.5E4


O.:L-.---.------,r-..,----,--,...L-.-....:::;='T--,--...--,-"=9-,-.--r-____.-..,.--r---,r-..,--'-r-,..==r-''"'9~..,........,...-.___r______.-+O.OEO
38:00 Time


50


~3.4E5


1-3.1E5


2.8E5


2.4E5


2.1E5


1.7E5


~ L~


30 1.0E5


20 6.9E4


10 3.4£4


o'-L.,--.---.---.---.---r-L..,..~"''''==F-"",---.----r-.e:r-......,....-..--r-.-,..,.....,--...,.....4-)-\.r='''i'---r--'''"-T---r-'--r----e-,.--+--0. OEO
34:00 35:00 36:00 37:00 38:00 Time


File:020803 OF #1-308 Acq:20-MAR-2008 08:26:38 GC EI+ Voltage SIR ArttoSpec
Sampled1 File Text:ANALYST:CSM Text:WDM 03200801 Exp:8290
373.8208 F:3 BSUB(l28,15,-3.0) PKD(5, 5,4, 0. 04%,420. 0,0. 00%, F,F)
100 33: 6 A.7E5


H ~3lli


M ~~


W ~3lli


H 1~


37:06 ~: (:
~;l ,jl t~:;:~
10~ [4.7E4


o~!...-.~+-----.-~~r=~---.------,--r--"'-'~~~-r-----;---r-----,-~..------r---r----;--""-~--'----"f----'-::""r=-T"""""" , rO.OEO •
34:bo ' 35:00 36:00 37:00 ~) Time


375.8178 F:3 BSUB(128,15,-3.0) PKD(5.5.4,0.04%,420.0,0.00%,F,F)


10


89


:


o


f
1


33:1


6


;:~:;
3.3E5


70 I 2.9E5


:;1 37A :::
301 II 12E5


;:1 jl F:.---.------+----.--~__=,~r==-r_--,--.------,-~~""l~~.---r-..,-..,...-..,.----r-----;.--,-----.----..,...--r, -----r.lL--,\,......:::=r=,=='---r---r'--+I O.OEO
, , , '34:00' , 35:00' , 36:00 37:00 38:00 Time


389.8156 E'3 BSUB(128,15,-3.0) PKD(5, 5, 4, 0. 04%,420. 0, 0. 00%, F,F)
100 34: 8


34:00 35:00
391.8127 F:3 BSUB(128,15,-3.0) PKD(5,5,4, 0.04%,420.0, 0. OO%,F,F)
100 ~ 34: 8


90


80


70


60
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(


2.9E5


2.6E5


2.3E5


~
'OE5


1.7E5


1.5E5


1.2E5


8.7£4


5.8£4


2.9£4


",3.1E5


l2.8E5


t~::~:
r1.9E5


ll.6E5


I:::
6.3£4


L.1E4


[O.OEO
Time


40:50


40:26


40:26


80


70


60


50


40


Fi1e:0208030F #1-192 Acq:20-MAR-2008 08:26:38 GC E1+ Voltage SIR AlltoSpec
Samp1e#1 File Text:ANALYST:CSM Text:WDM 03200801 Exp:8290
407.7818 F:4 BSUB(128,15,-3.0) PKD(7,5,4,0.04%,210.0,0.00%,F,F)


10


9


0


0


§,j 39:~8 f3.5E5


r
3.1E5


i8°i i I 40:50 2.8E5


70 l i I bAE5


J I ' ~
60 I I d.1E5


j I 1 ~
50~ ! \ 1.7E5, ,
40 1 I i PAE5


30~ I I 1.0E5
20 I i


r \ 7.0E4


10l I \ .3.5E4


o~j....--c.....-,-,.,.,.-rT""l-,--,..."....--c......,.-r-."-,..,.-.--.+).....~d;=;=;'TT=rT"j-f-.,..,..~,..,...,..,....,....-fT-. ......-r,--,-,..,...,--,-,-....--c"T"T-r-;-,4-,...,...,,..,...,....;::;:~"F¥"i"'TT4-0.OEO
, .id4 ' .38..16' '38:~8 39:00 39:12' 39:24 39:36 39:'48' 40:00 40:12 40:24 . 40:36 40:48 41:00 41:12 Tillie


409.7788 F:4 BSUB(128, 15, -3. 0) PKD(7, 5,4, O. 04%, 21 O. 0, O. 00%, F, F)
100 OJ; 39:{8


~~ ~, ,I
803 1'\


~ I


7°i !r


~~ III
3 I


~:j I \
30J I \


] I i
20j ; \


l:L", "'" ,,,,,,,, .. J ,\c, ""', "'''''''''',. ,."L\;, .,'
38:24 38:36 38:48 39:00 39:12 39:24 39:36 39:48 40:00 40:12 40:24 40:36 40:48 41:00 41:12


423.7767 F:4 BSUB(l28,15,-3.0) PKD(7,5,4,0.04%,210.0,0.00%,F,F)
100~ 39: 9


90j


2.9E5


2.6E5


2.3E5


2.0E5


1.7E5


1AE5


1.2E5


30 8.7E4


20 5.8E4


10 2.9£4


0..L,...-f''r-,,..,..,...,...,-r.,..,-,...,...,-r-r......,.,...,...,..-.-,.,.-rT""''''..-r.,.4-,...,...,...,.:::;=;:=r=;=;'''TT=r-r,...,...,.,,,..,...,-.-+,,.'''....;::;:::rr'FFf'T'l"'"T"'T=r-r,,.-rT""'r-r-r-.--r+O.0EO
38:24 38: 6 38:48 39:00 39:12 39:24 39:36 39:'48 40:00 40:12 40: 4 40:36 40:48 41:00 41:12 Time


425.7737 F:4 BSUB(128,15, -3. 0) PKD(7, 5,4, O. 04%,210.0, O.OO%,F,F)
100 39: 9


90


80


70


60


50


40


30


20


10


o O.OEO
38: 4 38:36 38:48 39:00 39:12 39:24 39:36 39:48 40:00 40:12 40:24 40:36 40:48 41:00 41: 2 Time
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Mod?


Page 1 of 1


8: 1 I: 1 Acquired: 19-MAR-OS lS:02:56 Processed: 21-MAR-OS 11:38:29
Cal: Results: 020S030FW Version: V3.6 19-0CT-2005 15:45:13


Analyst: ANALYST:CSM Instrument : AutoSpec
0.000


Name #Hom Resp RA RT Conc pg) Tox #1 DL Rec


Filename AS29004B
Analyte: WDM


WDM 03190S01
.a:-& ~-?
.:uJ ('/-J,bd~r


Run #1
Run;
Sample text:


Comments:
Typ


DUnk
2 Unk
3 Unk
4 Unk
5 Unk
6 Unk
7 Unk
SUnk
9 Unk


10 Unk
11 Unk
12 Unk
13 Unk
14 Unk
15 Unk
16 Unk
17 IS
IS IS


1,3,6,S-TCDF 1
l,2,S,9-TCDF 1
l,3,6,S-TCDD 1
l,2,S,9-TCDD 1


l,3,4,6,S-PeCDF 1
l,2,3,8,9-PeCDF 1
l,2,4,7,9-PeCDD 1
l,2,3,S,9-PeCDD 1


l,2,3,4,6,S-HxCDF 1
1,2,3,7,8,9-HxCDF 1
l,2,4,6,7,9-HxCDD 1
l,2,3,7,S,9-HxCDD 1


l,2,3,4,6,7,9-HpCDF 1
l,2,3,4,7,8,9-HpCDF 1
l,2,3,4,6,7,9-HpCDD 1
l,2,3,4,6,7,S-HpCDD 1


13C-2,3,7,S-TCDF 1
13C-2,3,7,S-TCDD 1


1.060e+07 0.76 Y 22:06 * * *
7.570e+06 0.73 y 27:48 * * *
6.61ge+06 0.7S y 23:45 * * *
5.512e+06 0.74 y 27:4S * * *
6.672e+06 1. 47 Y 2S:07 * * *
4.123e+06 1. 44 Y 32:21 * * *
4.993e+06 1.52 y 29:35 * * *
4.333e+06 1.53 y 32:12 * * *
5.444e+06 1. 24 Y 33:30 * * *
3.53Se+06 1. 21 Y 37:10 * * *
4.723e+06 1. 28 Y 34:12 * * *
3.962e+06 1. 29 Y 36: 37 * * *
3.747e+06 1. 04 Y 39:21 * * *
3.075e+06 1. 03 Y 40:54 * * *
3.120e+06 1. 03 Y 39:42 * * *
2.752e+06 1. 03 Y 40:30 * *
9.635e+06 O.SO y 25:49 * * *
5.74ge+06 O.SO y 26:39 * * *


n
n
n
n
y
n
n
n
n
n
n
n
n
n
n
n
n
n







File:A829004B #1-485 Acq:19-MAR-2008 18:02:56 GC E1+ Voltage SIR AutoSpec
Salllple#1 File Text:ANALYST:CSM Text:WDM 03190801 Exp:8290
303.9016 BSUB(128,15,-3.0) PKD(7,5,5, 0.04%,620.0, O. 00%, F,F)
100 P


90


80


70


60


50 22:06


40


~30


20


~10


0


25: 0


26:49


"'- \
, ,


27:0025:00 26:00


25:r


,I
II
I
!


21:00 22:00 23:00
321.8936 BSUB(128,15,-3.0) PKD(7,5,4, O. 04%, 620. O,O.OO%,F,F)
100 P


90


90


8(}


70


60


50


40


30


20


21:00 22:00 23:00


23:45


24:00 25:00


26:f1


26:41
~


26:33


I I I


! I '"26:00 27:00


26: 1


26:41


26:31
I


II),
)


I


i \..


26:00 27:00
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2.2E5


7.1E5


6.7E5


6.3E5


5.9E5


5.6E5


5.2E5


4.8E5


4.5E5


4.1E5


7.4E5


3.7E5


3.3E5


3.(JE5


2.6E5


1.9E5


1.5E5


1.lE5


1.0E6


9.9E5


9.4E5


8.8£5


. 8.3£5


7.8E5


7.3£5


6.8£5


6.2E5


5.7E5


5.2E5


4.7E5


4.2E5


3.6E5


3.1E5


2.6E5


2.1E5


1.6E5


1.0E5


5.2E4


O.OEO
27:54 Time


~~[:::
fJ.OEO


27:54 Time


27:48


27:48 '


I


)
~


::1
85i


80


75


70


65


60


50


45


40


35


I iIi I
27:24 27:30 27:36


305.8987 BSUB(J28,15,-3.0) PKD(7,5,5,0.04%,620.0,0.00%,F,F)
100%


30


25


10


5


O'+----.---.-.---,---r---r---r----,---r----,-----,~~,..-.,..-,.--,.--..,...-.---+~~=r==r==-.-----
27: 4 27: 0 27:36 27:42 27:48


55


File:A829004B #1-485 Acq:19-MAR-2008 18:02:56 GC E1+ Voltage SIR AutoSpec
Sample#l File Text:ANALYST:CSM Text:WDM 03190801 K<p:8290
303.9016 BSUB(128,15,-3.0) PKD(7,5,5, 0.04%,620.0,0.00%, F,F)


'=1
85i


80~


7sJ
70~
651
601
55~


::~
40-j


r:J


3:1
25~
20115--j


j
j()J


j
5-=1


~
O~
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7.6E5


7.2E5


6.8E5


6.4E5


5.6E5


5.4E5


5.1E5


4. liES


4.5£5


4.2E5


2.0E5


6.0£5


5.7E5


5.3E5


4.9E5


4.5E5


4.2E5


3.8E5


3.4E5


2.8E5


2.5E5


2.3E5


3.9E5


1.7E5


3.7E5


3.0E5


3.1E5


3.4E5


1.4E5


1.1E5


_8.4E4


90


liS


75


50


95


55


60


65


40


80


45


70


35


2.6E5


2.3E5


1.9E5


1.5E5


1.1E5


7.6£4


3.8£4


::)
151
1:11~--==r===;==r===;===r==r==j==r==;===i==r==:~::;::::::=.-_,---..,------r_,-~_,----,------r_--r,_~--,--,-~,-'I-,-. :::


27:32 ' 27:14 ' 27:16 ' 27:38 ' 27:40 ' 27:42 ' 27:44 ' 27:46 ' 27:48 ' 27:50 ' 27:52 27:54 27:56


321.8936
100


File:A829004B #1-485 Acq:19-MAR-2008 18:02:56 GC EI+ Voltage SIR AutoSpec
Sample#l File Text:ANALYST:CSM Text:WDM 03/90801 Exp:8290
319.8965 -
100


1
95


90


liS


27:36 27:38 27:40 27:42 27:44 27:46 27:48 27:50 27:52 27:54 27:56
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USEPA


50FC-Form V-HR COO·J


COO/COF ANALYTICAL SEQUENCE SUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: OH01241-------,---- Case No.: Centredale Manor TO No.: .::N::...A:..-- ---.:SOG No.: 1316057


GC Colu mn: -=J-'-W:...:S~-D=-B=--_=_5 _ 10: 0.25 (mm) Instrument 10: AuloSpec


Initial Calib. Date(s): _=-3/-'-19=-1=-20:...:0:...::8 -=3=-/1:...::9:..::/2:...::0.:..08=--__


Initial Calib. Times: 1:...::8.:...::5:.::2'- -=22=.::.:...:13=--__


THE ANALYTICAL SEQUENCE OF STANDARDS, SAMPLES, BLANKS, AND LABORATORY CONTROL


SAMPLES (LCSs) IS AS FOLLOWS:


LAB SAMPLE 10 EPA SAMPLE NO. LAB FILE ID DATE ANALYZED TIME ANALYZED


CS1 A929004 A829004 A829004B S:2 3/19/2008 18:52


CS2 A829004 A829004 A829004B S:3 3/19/2008 19:43


CS3 A829004 A829004 A829004B S:4 3/19/2008 20:33


CS4 A829004 A829004 A829004B S:5 3/19/2008 21:23


CS5 A829004 A829004 A829004B S:6 3/19/2008 22:13 •


CCAL. 829004C01 CCAL. A829004C01 A829004B S:15 3/20/2008 5:43~


C-~NS. BLANK INS. BLANK A829004B S:7 3/19/2008 23:03


( IJ.NS. BLANK INS. BLANK A829004B S:8 3/19/2008 23:53


0208030-MB METHOD BLANK A829004B S:9 3/20/2008 0:43


0208030-3 1316057 uf A829004B S:10 3/20/2008 1:33


0208030-9 1316062 uf A829004B S:11 3/20/2008 2:23


0208030-11 1316058 uf A829004B S:12 3/20/2008 3:13


0208030-13 1316061 uf A829004B S:13 3/20/2008 4:03


0208030-15 1316074 uf A829004B S:14 3/20/2008 4:53i!---


CCAL. A829004C02 CCAL. A829004C02 0208030f S:2 3/20/2008 9:16


CCAL. A829004C03 CCAL. A829004C03 0208030f S:9 3/20/2008 15:20'--'


INS. BLANK INS. BLANK 0208030f S:3 3/20/2008 10:06


0208030-19 1316060 uf 0208030f S:4 3/20/2008 10:56


0208030-22 1316059 uf 0208030f S:5 3/20/2008 11:47


0208030-3MS 1316057 uf MS 0208030f S:6 3/20/2008 12:37


0208030-3MSD 1316057 uf MSD 0208030f S:7 3/20/2008 13:27


0208030-LS Lab Spike 0208030f S:8 3/20/2008 14:30/ \
" ....


frm5cdiox040505
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Sequence Acquisition Parameters Page 1 of 1
Run: 0208030f


c/q Data file S I File text Sample Text Expt file Bot o/w Inlet meth Inlet file Done?


1 q A829004 1 1 ANALYST:CSM WDM 0319801 8290 1 n GC 8290GC n
2 c A829004 2 1 ANALYST:CSM CS1-A829004 8290 1 n GC 8290GC n
3 c A829004 3 1 ANALYST:CSM CS2-A829004 8290 1 n GC 8290GC n
4 c A829004 4 1 ANALYST:CSM CS3-A829004 8290 1 n GC 8290GC n
5 c A829004 5 1 ANALYST:CSM CS4-A829004 8290 1 n GC 8290GC n
6 c A829004 6 1 ANALYST:CSM CS5-A829004 8290 1 n GC 8290GC n
7 q A829004 7 1 ANALYST:CSM INS-:- BLANK 8290 1 n GC 8290GC n
8 A829004 8 1 ANALYST:CSM INS. - BLANK 8290 1 GC 8290GCq n n
9. q A829004 9 1 ANALYST:CSM 0208030-MB 8290 1 n GC 8290GC n


10 q A829004 10 1 ANALYST:CSM 0208030-3 8290 1 n GC 8290GC n
11 q A829004 11 1 ANALYST:CSM 0208030-9 8290 1 n GC 8290GC n
12 q A829004 12 1 ANALYST:CSM 0208030-11 8290 1 n GC 8290GC n
13 q A829004 13 1 ANALYST:CSM 0208030-13 8290 1 n GC 8290GC n
14 q A829004 14 1 ANALYST:CSM 0208030-15 8290 1 n GC 8290GC n
15 q A829004 15 1 ANALYST:CSM CCAL. A829004C01 8290 1 n GC 8290GC n
16 q 0208030F 1 1 ANALYST:CSM WDM 03200801 8290 1 n GC 8290GC n
17 q 0208030F 2 1 ANALYST:CSM CCAL. A829004C02 8290 1 n GC 8290GC n
18 q 0208030F 3 1 ANALYST:CSM INS. BLANK 8290 1 n GC 8290GC n
19 q 0208030F 4 1 ANALYST:CSM 0208030-19 8290 1 n GC 8290GC n
20 q 0208030F 5 1 ANALYST:CSM 0208030-22 8290 1 n GC 8290GC n


~
q 0208030F 6 1 ANALYST CSM 0208030-3MS 8290 1 n GC 8290GC n
q 0208030F 7 1 ANALYST CSM 0208030-3MSD 8290 1 n GC 8290GC n


~
q 0208030F 8 1 ANALYST CSM 0208030-LS 8290 1 n GC 8290GC n
q 0208030F 9 1 ANALYST CSM CCAL. A829004C03 8290 1 n GC 8290GC n


u-.
~


=~
~
Q
u-.







Sequence Acquisition Parameters Page 1 of 1
Run: A829004


c/q Data file S I File text Sample Text Expt file Bot o/w Inlet meth Inlet file Done?


1 c A829004B 2 1 ANALYST:CSM CS1 A929004 default 1 n GC default y
2 c A829004B 3 1 ANALYST:CSM CS2-A829004 default 1 n GC default y3 c A829004B 4 1 ANALYST:CSM CS3-A829004 default 1 n GC default y
4 c A829004B 5 1 ANALYST:CSM CS4-A829004 default 1 n GC default y
5 c A829004B 6 1 ANALYST:CSM CS5-A829004 default 1 n GC default y
6 q A829004B 15 1 ANALYST:CSM CCAL. 829004C01 default 1 n GC default y
7 q A829004B 7 1 ANALYST:CSM INS. BLANK default 1 n GC default y-8 q A829004B 8 1 ANALYST:CSM INS. BLANK default 1 n GC default y
9 q A829004B 9 1 ANALYST:CSM 0208030-MB default 1 n GC default y


10 q A829004B 10 1 ANALYST:CSM 0208030-3 default 1 n GC default y
11 q A829004B 11 1 ANALYST:CSM 0208030-9 default 1 n GC default y
12 q A829004B 12 1 ANALYST:CSM 0208030-11 default 1 n GC default y
13 q A829004B 13 1 ANALYST:CSM 0208030-13 default 1 n GC default y
14 q A829004B 14 1 ANALYST:CSM 0208030-15 default 1 n GC default y
15 q 0208030f 2 1 ANALYST:CSM CCAL. A829004C02 default 1 n GC default y
16 q 0208030f 9 1 ANALYST:CSM CCAL. -A829004C03 default 1 n GC default y
17 q 0208030f 3 1 ANALYST:CSM INS. BLANK default 1 n GC default y18 q 0208030f 4 1 ANALYST:CSM 0208030-19 default 1 n GC default y
19 q 0208030f 5 1 ANALYST:CSM 0208030-22 default 1 n GC default y20 q 0208030f 6 1 ANALYST:CSM 0208030-3MS default 1 n GC default y


j q 0208030f 7 1 ANALYST:CSM 0208030-3MSD default 1 n GC default y
q 0208030f 8 1 ANALYST:CSM 0208030-LS default 1 n GC default y


CJCl
~


Q\
!Jl
!Jl
0
'""'l
-J
0
!Jl







Sequence 3ur:,mary Table .:'20.::;"2 1. O:L 1
Run: ]\.829004


c/q Data Area Data File S I AnalyteTable FC3.ctr #1 Factr #2 Size lViP DLFac He Sample Text Done


1 c 0208030 A829004B 2 1 A829004 1.000 1.000 1.00 n 1. 00 Y CS1 A929004 Y2 c 0208030 A829004B 3 1 A829004 2.000 1. 000 1. 00 n 1. 00 Y CS2-A829004 Y3 c 0208030 A829004B 4 1 A829004 10.000 1.000 1. 00 n 1. 00 Y CS3-A829004 Y4 c 0208030 A829004B 5 1 A829004 100.000 1.000 1. 00 n 1. 00 Y CS4-A829004 Y5 c 0208030 A829004B 6 1 A829004 200.000 1.000 1. 00 n 1. 00 Y CS5-A829004 Y6 q 0208030 A829004B 15 1 A829004 10.000 1.000 1. 00 n 1. 00 Y CCAL. 829004C01 Y7 q 0208030 A829004B 7 1 0208030f 1.000 1.000 1. 00 n 1. 00 Y INS. BLANK y-8 q 0208030 A829004B 8 1 0208030F 1.000 1.000 1. 00 n 1. 00 Y INS. BLANK Y9 q 0208030 A829004B 9 1 0208030F 1.000 1.000 1. 00 n 1.00 y 0208030-MB Y10 q 0208030 A829004B 10 1 0208030F 1.000 1.000 1. 00 n 1. 00 Y 0208030-3 Y11 q 0208030 A829004B 11 1 0208030F 1.000 1.000 1. 00 n 1. 00 Y 0208030-9 Y12 q 0208030 A829004B 12 1 0208030f 1.000 1.000 1. 00 n 1. 00 Y 0208030-11 Y13 q 0208030 A829004B 13 1 0208030f 1.000 1.000 1. 00 n 1. 00 Y 0208030-13 Y14 q 0208030 A829004B 14 1 0208030f 1.000 1.000 1. 00 n 1. 00 Y 0208030-15 Y15 q 0208030 0208030f 2 1 A829004 10.000 1.000 1. 00 n 1. 00 Y CCAL. A829004C02 Y-16 q 0208030 0208030f 9 1 A829004 10.000 1.000 1. 00 n 1. 00 Y CCAL. A829004C03 Y17 q 0208030 0208030f 3 1 0208030f 1.000 1.000 1. 00 n 1. 00 Y INS. BLANK Y18 q 0208030 0208030f 4 1 0208030f 1.000 1.000 1. 00 n 1. 00 Y 0208030-19 Y19 q 0208030 0208030f 5 1 0208030f 1.000 1.000 1. 00 n 1. 00 Y 0208030-22 Y20 q 0208030 0208030f 6 1 0208030f 1.000 1.000 1. 00 n 1. 00 Y 0208030-3MS Y


~
q 0208030 0208030f 7 1 0208030f 1.000 1.000 1. 00 n 1. 00 Y 0208030-3MSD Yq 0208030 0208030f 8 1 0208030f 1.000 1.000 1. 00 n 1. 00 Y 0208030-LS Y(JCl


~


0'\
til
0'\
0
'""'l
~=til







PCDD!PCDF ANALYTICAL SEQUENCE SUMMARY HIGH RESOLUTION


C;J A929004
: ::3~; -A829004
:_ ',';~;-A8 29 0 04
:..:::;'-1--A8 29 0 04
CS5-A829004
CCl\L. 829004C01
[NS. BLANK
TNS . --BLANK
(J;20B030-MB
u208030-3
0208030-9
0:208030-11
u:?OB030-13
U:J.OB030-15
; :'.:]\L. A82') 004C02
(-Cl\L. --A829004C03
: N,':. BLA.NK
0209-cJ30-19
U208030-22
0208030-3MS
0208030-3MSD
0208030-LS


CLIENT SAMPLE ID


A829004
A829004
A829004
A829004
A829004
CCAL. A829004C01
INS. BLANK
INS.-BLANK
METHOD BLANK
1316057 uf
1316062-uf
1316058-uf
1316061-uf
1316074-uf
CCAL. A829004C02
CCAL.-A829004C03
INS. BLANK
1316060 uf
1316059-uf
1316057-uf MS
1316057-uf-M8D
Lab_Spike -


LAB FILE ID DATE ANALYZED TIME


A829004B 8:2 19-MAR-08 18:52
A829004B 8:3 19-MAR-08 19:43
A829004B S:4 19-MAR-08 20:33
A829004B 8:5 19-MAR-08 21:23
A829004B S:6 19-MAR-08 22: 13
A829004B S:15 20-MAR-08 05:43
A829004B S:7 19-MAR-08 23:03
A829004B S:8 19-MAR-08 23:53
A829004B S:9 20-MAR-08 00:43
A829004B S:10 20-MAR-08 01:33
A829004B 8:11 20-MAR-08 02:23
A829004B S:12 20-MAR-08 03:13
A829004B 8:13 20-MAR-08 04:03
A829004B 8:14 20-MAR-08 04:53
0208030f 8:2 20-MAR-08 09:16
0208030f 8:9 20-MAR-08 15:20
0208030f S:3 20-MAR-08 10:06
0208030f 8:4 20-MAR-08 10:56
0208030£ 8:5 20-MAR-08 11:47
0208030f S:6 20-MAR-08 12: 37
0208030£ S:7 20-MAR-08 13:27
0208030f S:8 20-MAR-08 14:30
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USEPA-8290


6DFA - Form VI_HR CDD-1
CDD/CDF INITIAL CAliBRATION RESPONSE FACTOR SUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: OH01241 Case No.: Centredale Manor TO No.: ..'-N=-A'---- _ SOG No.: 1316057


GC Column: JWS-DB-5 10: 0.25 (mm) Instrument 10: Autospec


Initial Calib. Oate(s): .::0:.:::3/:....:1:.:::9/~2~00:;::8~ _


Initial Calib. Times: ...:1.::.8:.:::5:::.2 _


03/19/2008


22:13


File RRF A829004


File RSD 0208030f


RRlRRF MEAN
TARGET ANALYTES CS1_A929004 Ip2_A929004 CS3_A929004 CS4_A929004 CS5_A929004 RRlRRF /" %RSO QC LIMITS


2,3,7,8-TCOF 0.902 0.824 I" 0.850 0.854 0.871 0.866 3.32 ±20%
1,2,37,8-PeCDF 0.813 0.799 0.844 0.848 0.832 0.827 2.57 ±20%
2,3,4,7,8-PeCDF 0.794 0.796 0.859 0.882 0.887 0.844 5.399 ±20%
1,2,3,4,7,8.HxCOF 0.935 0.924 1.000 1.004 0.957 0.964 3.794 ±20%
1,2,3,6,78.HxCDF 1.086 1.099 1.139 1.053 0.973 1.0701/ 5.823 ±20%
23,4,6,7,8-HxCDF 0.91 0.919 0.960 0.899 0.857 0.909 4.071 ±20%
1,2,3,7,89·HxCDF 0.749 0.772 0.821 0.845 0.811 0.800 4.819 ±20%
1,2,3,46,7,8-HoCDF 1.279 1.299 1.295 1.347 1.379 1.320 3.162 ±20%
1,2,3,47,89-HoCOF 0.97 1.014 1.075 1.270 1.318 1.129 13.794 ±20%
OCDF 0.816 0.870 0.940 1.013 1.040 0.936 10.07 ±20%
2,3,7,8-TCOO 1.125 1.030 1.077 1.054 1.077 1.0731/ 3.264 ±20%
1 2,3 7,8-PeCDD 1.003 0.959 0.985 1.010 1.009 0.99~ 2.186 ±20%
1 2,3,4 7,8-HxCDD 0.893 0.939 0.959 0.984 1.016 0.958 4.825 ±20%
1 2,3,6,7 8-HxCDD 1.054 1.010 1.030 0.958 0.968 1.004 4.051 ±20%
1,2,3,7,8,9-HxCDD 1.021 1.013 1.047 0.967 0.995 1.008 2.948 ±20%
1 2,3,4 6,7,8-HoCDD 0.871 0.887 0.930 0.923 0.908 0.904 2.713 ±20%
OCDD 0.926 0.866 0.\iJ5 0.940 0.941 0.922 3.462 ±20%


lABELED COMPOUNDS


13C-2,3,78-TCOF 1.371 1.358 1.411 1.444 1.507 1.418 4.231 ±35%
13C-1,2 3,7 8-PeCOF 1.114 1.104 1.158 1.287 1.348 1.202 9.084 ±35%
13C-1,2,3 6,7 8-HxCDF 1.146 1.211 1.177 1.322 1.407 1.253 8.693 ±35%
13C-1,2 346,7 8-HoCDF 0.761 0.763 0.797 0.782 0.786 0.77S 1.961 ±35%
13C-2,3 78-TCDO 1.011 1.020 1.028 1.100 1.109 1.054 4.451 ±35%
13C-1 237 8-PeCDD 0.774 0.781 0.826 0.897 0.918 0.8401/ 7.85 ±35%
13C-1 2,3.6,7,8-HxCDD 0.942 0.986 0.973 1.061 1.041 1.001 4.906 ±35%
13C·1 234,67 8-HoCOO 0.878 0.858 0.905 0.928 0.944 0.903 3.916 ±35%
13C-oCDD 0.835 0.806 0.891 0.940 0.947 0.884 7.086 ±35%
37C12-23.7.8-TCDD 2.075 2.113 2.043 2.038 2.060 2.066 1/ 1.457 ±35%
13C-2 3 4,7 8-PeCDF 1.093 0.910 0.957 0.965 0.967 0.978 6.977 ±35%
13C-1,2 3,4,7 8-HxCDF 0.993 0.930 0.932 0.880 0.845 0.916 6.17 ±35%
13C-1 2.347 8-HxCDD 0.883 0.836 0.863 0.905 0.958 0.889 5.208 ±35%
13C-1.2 3 4 78 9-HoCDF 0.655 0.723 0.745 0.818 0.843 0.757 9.997 ±35%
13C12-1 2,378 9-HxCDF 0.779 0.837 0.912 1.012 1.052 0.918 12.492 ±35%


fnn6diox8290Revl


Page 322 of 705







USEPA


6DFA - Fonn VI HR CDD-2
CDD/CDF INITIAL CALIBRATION ION-ABUNDANCE RATIO SUMMARY


HIGH RESOLUTION


Lab Name: OATAJANALYSIS TECHNOLOGIES Contract: Loureio Engineering


lab Code: OH01241 Case No.: Centredale Manor TO No.: ..:.N.::..A:..- SDG No.: 1316057


TARGET ANALYTES IONS FLAG
QC LIMITS


CS'.A929004 CS2J.821lOO4 CS3_A82llOO4 CS4_A82llOO4 CSS...AB2llOO4 Low High


2,3,78-TCDF 320/322 0.79 0.75 0.78 0.76 0.76 0.65 0.89
1 2,3 7 8-PeCDF 304/306 1.43 1.52 1.53 1.52 1.51 1.32 1.78
2,3,4,1,8-PeCDF 340/342 1.47 1.45 1.52 1.51 1.49 1.32 1.78
1,2,34,78·HxCDF 356/358 1.2 1.23 1.2 1.22 1.22 1.05 1.43
1,2,3,6,7 8·HxCDF 340/342 1.18 1.25 1.2 1.22 1.22 1.05 1.43
2,3,4,67,8-HxCDF 374/376 1.12 1.19 1.19 1.23 1.2 1.05 1.43
1,23,7,8,9·HxCDF 374/376 1.23 1.21 1.22 1.21 1.21 1.05 1.43
1,2,3,46,7,8-HpCDF 390/392 1.1 1.05 1.01 1.04 1.05 0.88 1.20
1,2,3,4,78,9-HpCDF 390/392 0.96 0.99 1.04 1.05 1.04 0.88 1.20
OCDF 3901392 0,93 0.93 0.92 0.93 0.93 0.76 1.02
2,3,7,8-TCDD 3741376 0.83 0.76 0.77 0.78 0.78 0.65 0.89
1,2,3,7,8-PeCDD 3741376 1.56 1.51 1.58 1.57 1.55 1.32 1.78
1,2,3,47,8-HxCDD 4081410 1.26 1.2 1.25 1.29 1.27 1.05 1.43
1,2,36,78·HxCDD 424/426 1.28 1.2 1.27 1.28 1.28 1.05 1.43
1 2,3,78,9-HxCDD 408/410 1.24 1.21 1.27 1.3 1.27 1.05 1.43
1,2,3,467,8-HpCOD 4581460 1 0.98 0.99 1.02 1.01 0.88 1.20
OCDO 4421444 0.88 0.85 0.86 0.87 0.86 0.76 1.02


LABELED COMPOUNDS


13C-2,3,78·TCDF 316/318 0.78 0.81 0.79 0.79 0.79 0.65 0.89
13C-1 23,7 8-PeCDF 3521354 1.57 1.55 1.54 1.56 1.57 1.32 1.78
13C·1,236,18·HxCDF 384/386 0.51 0.51 0.52 0.5 0.53 0.43 0.59
13C-1 23,4,6,7 8-HpCDF 418/420 0.44 0.43 0.43 0.43 0.43 0.37 0.51
13C-23,18-TCDD 3321334 0.76 0.76 0.77 0.77 0.77 0.65 0.89
13C-1,2 3 7,8-PeCDD 3681370 1.6 1.61 1.59 1.57 1.56 1.32 1.78
13C-1,2367,8-HxCDD 4021404 1.27 1.31 1.31 1.31 1.34 1.05 1.43
13C·1,2 3,4,6,7 8-HpCDD 436/438 1.06 1.04 1.05 1.05 1.03 0.88 1.20
13C-oCDD 470/472 0.87 0.86 0.86 0.86 0.87 0.76 1.02
37C12-237,8-TCDD 328/NA NA NA NA NA
13C-2 3,4,7 8-PeCDF 3521354 1.56 1.49 1.55 1.54 1.54 1.32 1.78
13C-1 234 7,8-HxCDF 384/386 0.50 0.50 0.51 0.52 0.52 0.43 0.59
13C-1 2,34,7,8-HxCDD 4021404 1.19 1.14 1.31 1.33 1.32 1.05 1.43
13C-1,2 3,4 7,8,9-HpCDF 4181420 0.50 0.43 0.43 0.43 0.43 0.37 0.51
13C12-1 23,7,8 9-HxCDF 3841386 0.55 0.54 0.51 0.52 0.52 0.43 0.59
13C-1.2.34-TCDD 3321334 0.77 0.78 0.78 0.78 0.78 0.65 0.89
13C-1 23,7,8,9-HxCDD 4021404 1.29 1.34 1.35 1.33 1.35 1.05 1.43


Quality Control (QC) limits represent ± 15% window around the theoretical ion abundance ratio.


The laboratory must flag any analyte in any calibration soution which does not meet the ion abundance
ratio QC limit by placing an asterisk in the flag column.
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USEPA-8290A


7DFA - Form VII_HR CDD-1
CDD/CDF CONTINUING CALIBRATION SUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: OH01241 Case No.: Centredale TO No.: .'-N.c...A SDG No.: 1316057


GCColumn:


Lab File 10:


Initial Calib. Times:


JW&-DB-5


A829004BS:15


18:52 22:13


10: 0.25 (mm) Instrument ID(;'_ Autos2'"


Date Analyzed: _3_/2_0_/2-'-0_08____ Time Analyze :~,,) _


Initial Calib. Dates: 3/19/2008 311912008


SELECTED RRl MEAN ±lO% ION ION ION RATIO
IONS RRF RRI %D %D RATIO RATIO QC LIMITS


TARGET ANALYTES RRF FLAG FLAG LOW HIGH
2,3,7,8-TCDF 320/322 0.760 0.860 -11.595 0.73 0.65 0.89
1,2,3,7,8-PeCDF 304/306 0.847 0.827 2.476 1.54 1.32 1.78
2,3,4,7,8-PeCDF 340/342 0.841 0.844 -0.328 1.49 1.32 1.78
1,2,3,4,7,8-HxCDF 356/358 1.016 0.964 5.351 1.19 1.05 1.43
1,2,3,6,7,8-HxCDF 340/342 1.147 1.070 7.193 1.23 1.05 1.43
2,3,4,6,7,8-HxCDF 374/376 0.952 0.909 4.742 1.2 1.05 1.43
1,2,3,7,8,9-HxCDF 374/376 0.824 0.800 2.958 1.21 1.05 1.43
1,2,3,4,6,7,8-HpCOF 390/392 1.336 1.320 1.175 1.03 0.88 1.20
1,2,3,4,7,8,9-HpCOF 390/392 1.073 1.129 -4.922 1.05 0.88 1.20
OCOF 390/392 0.961 0.936 2.693 0.91 0.76 1.02
2,3,7,8-TCDD 374/376 0.974 1.073 -9.227 0.78 0.65 0.89
1,2,3,7,8·PeCDD 374/376 0.988 0.993 -0.503 1.56 1.32 1.78
1,2,3,4,7,8-HxCDD 408/410 0.974 0.958 1.695 1.28 1.05 1.43
1,2,3,6,7,8-HxCDO 424/4?6 0.992 1.004 -1.240 1.29 1.05 1.43
1,2,3,7,8,9-HxCDO 408/410 1.029 1.008 2.098 1.27 1.05 1.43
1,2,3,4,6,7,8-HpCDD 458/460 0.910 0.904 0.709 1.02 0.88 1.20
OCDO 4421444 0.922 0.922 0.025 0.83 0.76 1.02


LABELED COMPOUNDS ±30%
13C-2,3,7,8-TCDF 316/318 1.271 1.418 -10.387 0.79 0.65 0.89
13C-1,2,3,7,8-PeCOF 3521354 1.122 1.202 -6.678 1.56 1.32 1.78
13C-1,2,3,6,7,8-HxCDF 384/386 1.216 1.253 -2.971 0.53 0.43 0.59
13C-1,2,3,4,6,7,8-HpCDF 418/420 0.821 0.778 5.582 0.43 0.37 0.51
13C-2,3,7,8-TCDD 3321334 1.015 1.054 -3.673 0.75 0.65 0.89
13C-1,2,3,7,8-PeCDD 3681370 0.779 0.840 -7.290 1.58 1.32 1.78
13C-1 23,6,7,8-HxCDD 4021404 0.939 1.001 -6.145 1.37 1.05 1.43
13C-1,2,3,4,6,7,8-HpCDD 436/438 0.915 0.903 1.294 1.07 0.88 1.20
13C-OCDO 470/472 0.840 0.884 -4.974 0.86 0.76 1.02
37C12-2,37,8-TCDD 3281NA 1.915 2.066 -7.302 NA NA NA NA
13C·2,3,4,7,8-PeCDF 3521354 0.920 0.978 -5.949 1.49 1.32 1.78
13C-1,2,3,4,7,8-HxCDF 384/386 0.935 0.916 2.053 0.53 0.43 0.59
13C-1,2,3,4,7,8·HxCDD 4021404 0.935 0.889 5.121 1.32 1.05 1.43
13C·1.2,3,4,7,8,9.HpCDF 4181420 0.767 0.757 1.353 0.44 0.37 0.51
13C12-1,2,3,l,8,9-HxCDF 384/386 0.925 0.918 0.806 0.54 0.43 0.59


Recovery Standards


13C12-1234-TCDD 3321334 NA NA NA NA 0.78 0.65 0.89


13C-123189-HxCDD 4021404 NA NA NA NA 1.36 1.05 1.43


The laboratory must flag anyanalyte which does not meet aiteria for Percent Difference (%0) or


ion abundance ratio by placing an asterisk in the appropriate flag column.
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USEPA-8290A


7DFA • Form VII_HR CDD-2
CDD/CDF CONTINUING CALIBRATION SUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: OH01241 Case No.: Centredale TO No.:.:..N;:.A=-- SDG No.: 1316057


GC Column:


Lab File 10:


JW5-DB-5


A829004BS:15


10: 0.25


Date Analyzed: 3/20/2008


(mm) Instrument 10:


Time Analyzed:


:Autospec


5:43


Initial Calib. Times: 18:52 22:13 Initial Calib. Dates: -,=3_/1,-,9.;,;;/2.;,;;0..;;,.08~ _ 3/19/2008


TARGET ANALYTES RRT RT


2,3,7,S·TCDF 1.001 25.75
1,2,3,7,S-PeCDF 1.001 30.35
2,3,4,7,S·PeCDF 1.029 31.20
1.2,3,4.7,S-HxCOF 0.996 34.82
1,2,3,6,7,S-HxCOF 1.000 34.97
2,3,4,6,7,S-HxCOF 1.023 35.77
1.2.3,7,8,9-HxCDF 1.058 36.97
1,2,3,4.6,7,8·HpCDF 1.000 39.30
1,2,3,4,7,S,9-HpCOF 1.039 40.83
OCDF 1.003 43.27
2,3.7.8-TCOD 1.001 26.62
1,2,3.7,8-PaCOD 1.001 31.60
....... .,. ..... ft ••___ .... _


n t"\l"\"" 35.98I ,..c..~,...,' ,o-nx\.ruu V."'~I


1,2,3.6.7,8·HxCDO 1.000 36.12
1,2.3,7.S,9-HxCOD 1.014 36.62
1,2.3.4,6,7,a-HoCDD 1.000 40.43
OCoO 1.000 43.17


LABELED COMPOUNDS


13C.2,3,7,8-TCPF 0.977 25.73
13C-1,2,3,7,S-PeCDF 1.151 30.33
13C-1,2,3,6,7.S·HxCDF 0.955 34.95
13C-1.23,4,6,7.8-HoCDF 1.073 39.28
13C-2,3,7.S·TCoO 1.009 26.58
13C-1,2,3.7.S-PeCDD 1.199 31.58
13C·1,2.3.6,7,8-HxCDD 0.986 36.10
13C-1,2,3,4,6.7,8-HpCDD 1.104 40.42
13C-oCDD 1.179 43.15
37C12·2.3,7.S-TCDD 1.001 26.60
13C-2,3,4.7,a-PeCDF 1.028 31.18
13C-1.2,3,4,7,8-HxCDF 0.996 34.80
13C-1.2.3.4,7.8-HxCDD 0.996 35.97
13C-1.2,3,4,7,8.9-HpCDF 1.010 40.83
13C12·1.2.3,7,8.9·HxCDF 1.010 36.95


Recovery standard


13C-1.2.3,4-TCDo NA 26.35
13C-1.2,3.7,8,9-HxCDD NA 36.60
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USEPA-8290A


7DFA - Form V1LHR CDD·1
CDD/CDF CONTINUING CALIBRATION SUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: OH01241 Case No.: Cenlredale TO No.: _N_A'"- SDG No.: 1316057


GC Column:


Lab File 10:


Initial Calib. Times:


JWS-DB-5


0208030fS:2


18:52 22:13


ID: 0.25 .1I~mm) InstrumentI~D.~lwtospe,


Date Analyzed: -,3--,/2_0--,/2~0-,-08,,--:-.;....-__ Time Analyze :~


Initial Callb. Dates: 3/19/2008 3/19/2008


SELECTED RRI MEAN ±200/0 ION ION ION RATIO
IONS RRF RRI %D %D RATIO RATIO QC LIMITS


TARGET ANALYTES RRF FLAG FLAG LOW HIGH
2,3,7,8-TCDF 320/322 0.891 0.860 3.651 0.74 0.65 0.89
1,2,3,7,8-PeCDF 304/306 0.793 0.827 -4.157 1.56 1.32 1.78
2,3,4,7,8-PeCDF 340/342 0.808 0.844 -4.265 1.49 1.32 1.78
1,2,3,4,7,8-HxCDF 356/358 0.963 0.964 -0.055 1.18 1.05 1.43
1,2,3,6,7,8-HxCDF 340/342 1.106 1.070 3.410 1.2 1.05 1.43
2,3,4 6,7.8-HxCDF 374/376 0.889 0.909 -2.206 1.2 1.05 1.43
1,2,3,7,8.9-HxCDF 374/376 0.801 0.800 0.160 1.21 1.05 1.43
1,2,3,4,6.7,8-H pCDF 390/392 1.327 1.320 0.506 1.05 0.88 1.20
1,2,3,47.8,9-HpCDF 390/392 1.121 1.129 -0.734 1.09 0.88 1.20
OCDF 390/392 0.944 0.936 0.905 0.93 0.76 1.02
2,3,7,S-TCDD 374/376 1.047 1.073 -2.434 0.74 0.65 0.89
1,2,3,7,8-PeCDD 374/376 0.976 0.993 -1.755 1.55 1.32 1.78
1,2,3,4,7,8·HxCDD 4081410 0.934 0.958 -2.491 1.29 1.05 1.43
1,2.3,67,8-HxCDD 424/426 1.0?4 1.004 1.948 1.3 1.05 1.43
1.2,3,7,8,9-HxCDD 408/410 1.027 1.008 1.913 1.26 1.05 1.43
1,2,3,46,7,8-HoCDD 4581460 0.913 0.904 1.006 1.04 0.88 1.20
OCDD 4421444 0.927 0.922 0.495 0.87 0.76 1.02
LABELED COMPOUNDS ±30%
13C-2,3,7,8-TCDF 316/318 1.421 1.418 0.189 0.78 0.65 0.89
13C·1.2,3,7,8-PeCDF 3521354 1.071 1.202 -10.930 1.56 1.32 1.78
13C-1,2,3,6,7,8-HxCDF 384/386 1.151 1.253 -8.155 0.49 0.43 0.59
13C-1,2,3,4,6,7,8-HpCDF 418/420 0.705 0.778 -9.357 0.41 0.37 0.51
13C-2,3,7,8-TCDD 3321334 1.035 1.054 -1.789 0.77 0.65 0.89
13C-1 ,2,3,7,8-PeCDD 3681370 0.770 0.840 -8.324 1.59 1.32 1.78
13C-1,2,3,6,7,8-HxCDD 4021404 0.959 1.001 -4.195 1.27 1.05 1.43
13C-1,2,3,4,6,7,8-HpCDD 436/438 0.807 0.903 -10.673 1.04 0.88 1.20
13C-OCDD 470/472 0.746 0.884 -15.649 0.87 0.76 1.02
37C12-2,3,7,8-TCDD 3281NA 2.047 2.066 -0.910 NA NA NA NA
13C·2,3,4,7,S-PeCDF 3521354 0.942 0.978 -3.702 1.57 1.32 1.78
13C·1 ,2,3,4,7,8-HxCDF 384/386 0.892 0.916 -2.574 0.5 0.43 0.59
13C-1,2,3,4,7,8-HxCDD 4021404 0.861 0.889 -3.133 1.27 1.05 1.43
13C-1,2,3,4,7,8,9-HpCDF 4181420 0.763 0.757 0.792 0.4 0.37 0.51
13C12-1,2,37,8,9-HxCDF 384/386 0.899 0.918 -2.047 0.5 0.43 0.59


Recovery Standards


13C12-1234-TCDD 3321334 NA NA NA NA 0.78 0.65 0.89


13C-123789-HxCDD 4021404 NA NA NA NA 1.28 1.05 1.43


The Iaboratoly must flag any analyte which does not meet criteria for Percent Difference (%0) or


ion abundance ratio by placing an asterisk in the appropriate flag column.
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USEPA-8290A


7DFA - Form V11_HR CDD-2
CDD/CDF CONTINUING CALIBRATION SUMMARY


HIGH RESOLUTION


Lab Name: DATNANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: OH01241 Case No.: Centredale TO No.: ..;;.N_A-'-- SDG No.: 1316057


GC Column:


Lab File 10:


JWS-DB-5


0208030fS:2


ID: 0.25


Date Analyzed: 3/20/2008


(mm) Instrument ID:


Time Analyzed:


:Autospec


9:16


Initial Calib. Times: 18:52 22:13 Initial Calib. Dates: ..;;.3....;/1..;;.9/..;;;:2~00;;.;;8'-- _ 3/19/2008


TARGET ANALYTES RRT RT


2,3,7,8-TCDF 1.001 25.75
1,2,3,7,8-PeCDF 1.001 30.33
2,3,4,7,8-PeCDF 1.029 31.18
1,2,3,4,7,8-HxCDF 0.996 34.80
1,2,3,6,7,8·HxCDF 1.000 34.95
2,3,4,6,7,8-HxCDF 1.024 35.77
1,2,3,7,8,9-HxCDF 1.058 36.95
1,2,3,4,67,8-HpCDF 1.000 39.28
1,2,3,4,7,8,9-HpCDF 1.040 40.85
OCDF 1.003 43.25
2,3,7,8-TCDD 1.000 26.60
1,2,3,7,8-PeCDD 1.001 31.58
i ,2,3,4,7,8-HxCuO 0.997 35.98
1,2,3,6,7,8-HxCDD 1.000 36.10
1,2,3,7,8,9-HxCDD 1.014 36.60
1,2,3.4,6,7,8-HpCDD 1.000 40.42
OeDD 1.000 43.15


LABELED COMPOUNDS


13C-2,3,7,8-TCDF 0.977 25.73
13C-1,2,3,7,8-PeCDF 1.151 30.32
13C-1 2,3,6,7,8-HxCDF 0.955 34.93
13C-1,2,3,4,6,7,8-HpCDF 1.073 39.27
13C-2,3,7,8-TCDD 1.009 26.58
13C-1,2,3,7,8-PeCDD 1.198 31.57
13C-1,2,3,6,7,8-HxCDD 0.986 36.08
13C-1,23,4,6,7,8-HpCDD 1.105 40.42
13C-OCDD 1.179 43.13
37C12-2,3,7,8-TCDD 1.001 26.60
13C-2,3,4,7,8-PeCDF 1.028 31.17
13C-1,2,3,4,7,8-HxCDF 0.996 34.78
13C-1,2,3,4,7,8-HxCDD 0.997 35.97
13C-1,2,3,4,7,8,9-HpCDF 1.010 40.83
13C12-1,2,3,7,8,9-HxCDF 1.010 36.93


Recovery Standard


13C-1,2,3,4-TCDD NA 26.35
13C·12,3,7,8,9-HxCDD NA r 36.58
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USEPA-8290A


7DFA - Fonn VII_HR CDD-1
CDD/CDF CONTINUING CAUBRATION SUMMARY


HIGH RESOLUTION


Lab Name: DATA/ANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: OH01241 Case No.: Centredale TO No.: ..:..N..:..A'-- SDG No.: 1316057


Lab File 10: 0208030fS:9


Initial Calib. Times: 18:52 22:13


Instrument 10:(mm)10: 0.25


Date Analyzed: 3/20/2008 Time Analyzed\....:..:='--I-- _


Initial Calib. Dates: ..:..3_/1_9_/2_00'-'8'-- ._--=:::...:.:19:;;.;/2:.;:0:..::0::..8__


JWS-DB-5GCColumn:


SELECTED RRI MEAN 120% ION ION ION RATIO
IONS RRF RRI %0 %0 RATIO RATIO QC LIMITS


TARGET ANALYTES RRF FLAG FLAG LOW HIGH
2,3,7,8-TCDF 320/322 0.854 0.860 -0.732 0.77 0.65 0.89
1,2,3,7,8-PeCDF 304/306 0.818 0.827 -1.124 1.54 1.32 1.78
2,3,4,7,8-PeCDF 340/342 0.820 0.844 -2.786 1.53 1.32 1.78
1,2,3,4,7,8-HxCDF 356/358 0.988 0.964 2.503 1.18 1.05 1.43
1,2,3,6,7,8-HxCDF 340/342 1.145 1.070 6.999 1.21 1.05 1.43
2,3,4,6,7,8-HxCDF 374/376 0.939 0.909 3.262 1.23 1.05 1.43
1,2,3,7,8,9-HxCDF 374/376 0.822 0.800 2.799 1.22 1.05 1.43
1,2,3,4,6,7,8-HoCDF 390/392 1.338 1.320 1.332 1.06 0.88 1.20
1,2,3,4,7,8,9-HpCDF 390/392 1.071 1.129 -5.151 1.06 0.88 1.20
OCDF 390/392 0.986 0.936 5.370 0.93 0.76 1.02
2,3,7,8-TCDD 374/376 1.021 1.073 -4.807 0.78 0.65 0.89
1,2,3,7,8-PeCDD 374/376 0.995 0.993 0.204 1.56 1.32 1.78
1,2,3,4,7,8-HxCDD 4081410 0.939 0.958 -1.984 1.3 1.05 1.43
1,2,3,6,7,8-HxCDD .. ""'AIA ....~ 1.002 ... nnA (\ "lAA 1.28 1.05 1.43...£ ....I ...£Q I.VV"'t -V.L""'r'"'f


1,2,3,7,8,9-HxCDD 408/410 1.029 1.008 2.082 1.26 1.05 1.43
1,2,3,4,6,7,8-HoCDD 4581460 0.907 0.904 0.381 1.00 0.88 1.20
OCDD 4421444 0.955 0.922 3.540 0.88 0.76 1.02
LABELED COMPOUNDS ±30%
13C-2,3,7,8-TCDF 316/318 1.385 1.418 -2.349 0.8 0.65 0.89
13C-1,2,3,7,8-PeCDF 3521354 1.058 1.202 -11.959 1.56 1.32 1.78
13C-1,2,3,6,7,8-HxCDF 384/386 1.144 1.253 -8.681 0.5 0.43 0.59
13C-1,2,34,6,7,8-HpCDF 418/420 0.746 0.778 -4.104 0.44 0.37 0.51
13C-2,3,7,8-TCDD 3321334 1.032 1.054 -2.078 0.78 0.65 0.89
13C-1,2,3,7,8-PeCDD 368/370 0.745 0.840 -11.295 1.59 1.32 1.78
13C-1,2,3,6,7,8-HxCDD 4021404 0.939 1.001 -6.154 1.31 1.05 1.43
13C-1,2,3,4,6,7,8-HpCDO 436/438 0.830 0.903 -8.119 1.07 0.88 1.20
13C-oCDD 470/472 0.718 0.884 -18.792 0.87 0.76 1.02
37C12-2,3,7,8-TCDO 328/NA 2.019 2.066 -2.280 NA NA NA NA
13C-2,3,47,8-PeCDF 3521354 0.960 0.978 -1.863 1.62 1.32 1.78
13C-1,2,34,7,8-HxCDF 384/386 0.934 0.916 1.946 0.52 0.43 0.59
13C-1,2,3,4,7,8-HxCDD 4021404 0.864 0.889 -2.772 1.3 1.05 1.43
13C-1,2,3,4,7,8,9-HpCDF 418/420 0.737 0.757 -2.626 0.43 0.37 0.51
13C12-1,2,3,7,8,9-HxCDF 384/386 0.894 0.918 -2.659 0.51 0.43 0.59


Recovery Standards


13C12-1234-TCOD 3321334 NA NA NA NA 0.78 0.65 0.89


13C-123789-HxCDD 4021404 NA NA NA NA 1.31 1.05 1.43


The IaboratOlY must flag any analyte which does not meet criteria for Percent Difference (%0) or


ion abundance ratio by placing an asterisk in the appropriate flag column.
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USEPA-8290A


7DFA - Form VII_HR CDD-2
CDD/CDF CONTINUING CALIBRATION SUMMARY


HIGH RESOLUTION


Lab Name: OATNANALYSIS TECHNOLOGIES Contract: Loureio Engineering


Lab Code: OH01241 Case No.: Centredale TO No.: ..:..N..:..A'-- SDG No.: 1316057


GC Column:


Lab File ID:


JWS-DB-5


0208030fS:9


ID: 0.25


Date Analyzed: 3/20/2008


(mm) Instrument ID:


Time Analyzed:


:Autospec


15:20


Initial Calib. Times: 18:52 22:13 Initial Calib. Dates: -=3.:..../1-=9.;.:/2:..::0..:..08=-- _ 3/19/2008


TARGET ANALYTES RRT RT


2,3,7,S-TCDF 1.001 25.72
1,2,3,7,8-PeCDF 1.001 30.32
2,3,4,7,8-PeCDF 1.029 31.17
1,2,3,4,7,S-HxCDF 0.996 34.77
1,2,3,6,7,8-HxCDF 1.000 34.93
2,3,4,6,7,8-HxCDF 1.023 35.73
1,2,3,7,S,9-HxCDF 1.058 36.93
1,2,3,4,6,7,8-HDCDF 1.000 39.27
1,2,3,4,7,S,9-HpCDF 1.040 40.83
OCDF 1.003 43.23
2,3,7,S-TCDD 1.001 26.58
1,2,3,7,8-PeCDD 1.001 31.57
1,2,3,4,7,S-HxCDD 0.997 35.97
1,2,3,6,7,S-HxCDD 1.000 36.08
1,2,3,7,8,9-HxCDD 1.014 36.58
1,2,3,4,6,7,S-HDCDD 1.000 40.40
OCDD 1.000 43.13


LABELED COMPOUNDS


13C-2,3,7,8-TCDF 0.977 25.70
13C-1,2,3,7,8-PeCDF 1.151 30.30
13C-1,2,3,6,7,S-HxCDF 0.955 34.92
13C-1,2,3,4,6,7,S-HDCDF 1.074 39.25
13C-2,3,7,S·TCDD 1.009 26.55
13C-1,2,3,7,8-PeCDD 1.199 31.55
13C-1,2,3,6,7,8-HxCDD 0.987 36.07
13C-1,2,34,6,7,S-HDCDD 1.105 40.38
13C-oCDD 1.180 43.12
37C12-2,3,7,S-TCOO 1.001 26.57
13C-2,3,4,7,S·PeCDF 1.028 31.13
13C-1,2,3,4,7,S-HxCDF 0.995 34.75
13C-1,2,3.4,7,S-HxCDD 0.996 35.93
13C-1,2,3,4,7,S,9-HDCDF 1.011 40.82
13C12-1,2,3,7,S,9-HxCDF 1.010 36.92


Recovery Standard


13C-1,2,3,4-TCDO NA 26.32
13C-1,2,3,7,S,9-HxCDO NA 36.55
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Page#: _


AUTO SPEC APPLICATION SHEET


LCilVtfOJ bl),


project:__())ogv__----'("-~_3=___c_I__~ _


Ana,ySis: ~6;lV(.L.2..~U-', _


Archived: _ Deletion Date:--,---- _


Experimen t:__'>Llrl.L--=-9,,--,Y0:::-J _


Analyte Table/fEme;, OJofll20F
I


Quant Results: C()(){;oJOf


GC Method: QCroce
calibrationAS2<-Cl0C


l 1


Run Conditions
Carrier gas 7-k Injection Temp ('C;;1160Z lnj. Vol.


flow em/sec------=::.=---=---
lV"


J Injection Speed:t§Y / Slow _,-


Column Type------,---,-H9"'-.-;-----'-')___ Serial #: CJ5&2~) C/71!
Temp Ramp:


TXT Files:


Run Log: _ Continuing Calibration:


Calibration:


% RSD: 11t:2C(OOI02.~O.7XT; /


RRF 5 points:Ut:290ov!<{)..f. ~J: /.,-


Cal Stats: AfJ-900vSf .1jJ; I


/iJ1C1~I.c.J 5c!t: C!JO?o:?oFSEQ,Vr/
I


% Dev sheets:L220Ro'?t7f"O. {XT; I


Sample Raw Data:


Raw Data: C??ZOfCJ?{) F( J)cJ; /


Analyte Responses: @oWOFAlc7/lj/


AnaIYst:,_-----'~'-c._V~ _


Date:,_~~~.iOL...J"~~/):...::-~__
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DATA/ANALYSIS TECHNOLOGIES
ANALYSIS CORRECTIVE ACTION FORM


Project Number:


Client:


Samples Affected:


L{JI/f'e,'rd E'f'
-c-P/


Analysis Date:


Method:


Please check the jaild QC parameter.


Initial Calibration


Continuing Calibration


End Calibration


Tune Failure


Veri fications


Instrument Contamination


Run Time Failure


. Internal Standard Recovery


Retention Time Discrepance


I


/'


Method Blank Contamination


SUiTogate Recoveries


Laboratory Spike Recoveries


Matrix Spike Recoveries


Duplicate Analysis RPDs


Holding Time


Other


Pleas/! dt?scri/w the corrective measures taken.


Analyst Initials


Release Data?


Basis:


Yes No


Signature


DAT Internal Document
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SECTION 4


PROJECT CASE NARRATIVES AND CHAIN-OF-CUSTODY RECORDS







NARRATIVE


EPA - 8290A


PCDD/PCDF Analysis for
Sampies


Sample #1316057uf, 1316062uf, 1316058uf, 1316061uf,.1316074uf, 1316060uf,
1316059uf


March 31, 2008


Report Prepared
by
DAT, Inc
7715 Corporate Boulevard
Plain City, OR 43064
1-800-733-8644


DAT Project # 0208030


NELAPILELAP Certification 03027
This report shall not be reproduced except in full, with written approval of the laboratory.
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SDG Narrative
Laboratory name:


Case Number:


DatalAnalysis Technologies, Inc.


Centredale Manor


Sample Numbers: #1316057uf, l3l6062uf, l3l6058ut~


1316061 uf,.1316074uf, 1316060uf, 1316059uf


SDG#


Contract Number


Task Order Number
Cooler Temperature:


1316057


Loureio Engineering


The following GC columns were used for this analysis:


Name: Agilent
10 (mm): 0.25
Coating material:95% Methyl/5% Phenyl


Quality Control:


CRQL: The EDL was reported


Column: DB-5
Length (m): 60
Film thickness:0.25 11m


Laboratory Control spikes: The control limits were not exceeded. See Form 3dfa.
Matrix spikes: A matrix spike and matrix spike duplicate were performed on 1316057
and the results are reported on Form 3dfa.


Internal Standard Recoveries: The internal standard met the QC guidelines in EPA
8290A.


Internal Standard Ion Ratios: The internal standard ion ratios met the QC guidelines in
EPA 8290A.


Confirmations: 2,3,7,8-TCDF was not detected in the primary column analysis.


Report reviewed and prepared by


J
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•Loureiro Engineering Associates, Inc.
An Employee Owned Company


TRANSMITTAL SHEET


TO:
COMPANY:


FROM:


RE:


DEB JOHNSON
OAT, Inc. ',-


\',- '.. .---'"


David N. Scotti·\.",~'J _


CLARIFICATIO~REQUESTED
ANALSES


FAX NUMBER:
DATE:
NO. OF PAGES (including
cover):


LEA REFERENCE
NUMBER:


614.873.0810
02/26/2008


4


15RP6.01


[K] URGENT D FOR REVIEW [K] FOR YOUR USE D PLEASE COMMENT D PLEASE REPLY


On Monday, February 25, 2008 LEA collected samples from the Centredale Manor Restoration
Project Superfund Site located in North Providence, Rhode Island. The samples were received
by you on Tuesday, February 26, 2008, under Chain-of-Custody (COC) documentation (COC
Nos. 27723, 27724, and 27725). Copies of the COC forms are attached for clarification of the
analyses that we are requesting for the samples received.


As "highlighted" on the attached copy of COC forms 27723, 27724, and 27725, please
"HOLD" the following 7 samples for potential, future analysis for dioxins/furans by USEPA
Method 8290:


1316057 1316062 1316058 1316061 1316074 1316060 1316059


With regard to Sample ID 1316057, please analyze the samples (fieldlMS&1SD) for VOCs by
8260B (see VOC list provided on 02/25/08); these samples have not been filtered.


Also, as discussed this morning and as noted on the attached copy of COC 27724, no amber
liter containers were submitted for sample IDs 1316060 and 1316060uf in the cooler associated
with this COC form. The amber liter containers for sample IDs 1316060 and 1316060uf were
submitted in the cooler associated with COC 27725, as noted.


Subsequent to analysis, please hold all parts of samples for potential, future re-analysis. Please
let me know if you have any questions. I can be reached at 860.410.2976. Thank you.


TIre inlornuuion contained In thislacsimJ/e message moy~ inlormotion protected by attomey-cJlent alUl/or the attomeylwork product privilege.
It is Intended onlylor the use olthe Individual named abo~ and the privileges tire not waived by Ml1IIe 01this having~ sent bylaaimile. q
the penon actllaJIy recdvilf8thisltu:SimJu or any othu muiu olthelaaimile is not the named recipient or the employee or ogent resporuJble to
de//vu It to the IfJlIIted ndplent. any flU, dissemination, distribution, or copying 01 the collUtlllnJeJllion is strlctiy prohibited. IIyou h~
nc~dthis contJfUlnJeation In oror.P'- imnrediatdy notify lIS by telqholle ad Mum the origllUll mnsoge to lIS at the below flI1dress via
U.s. PO$lal Service.


100 Northwest Drive, Plainville, CT 06062 860-747-6181 Fax 860-747-8822


A n Z. P 1 0 ~:ge s>o(7t)g C 0 ap any







Data/Analysis Technologies, Inc.


"Analytical LaboratorIes and Consultants"


SERIAL N~ .. 27723
ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD


7715 CORPORATE BLVD.
PLAIN CITY, OHIO 43064


614-873-071 0 800-733-8644
FAX 614-873-0810


TIME


TIMEDATE


D EXPEDITED
REPORT
DELIVERY
(SURCHARGE)


TIME RECEIVED BV (SIGNATURE)


TIME RELINQUISHED BV (SIGNATURE)


DATE


DATE


PO. NUMBER


TIME RECEIVED BV (SIGNATURE)


TIME RELINQUISHED BV (SIGNATURE)


jl.{'j


CLIENT PROJ CT MANAGER


'1:>~~ S\<iV'-~


SAMPLE IDENTIFICATION


iJJ'oSl


IJI '0(.1
/31' c1 '1


~~~UIS'6ED BV (SIGNAT


7"~V .......~ ~~"'1


PROJECT REfERENCE PROJECT NO.


CClAk~J ..~ t'Vte.....,. i'5Rf"" 1
PROJECT LOC. SAMPLER(S) NAME "'J jfi' "" PHONE'~ (, fI- 1"t1. (, ( ~ J


(SIate~I Mcv-k \.--J,.~""""'*-J PI.' rJ FAX ~E.c)o'1 '1.1. ~ ~.l.)..


RECEIVED BY (SIGNATURE)


CLIENT NAME


Lt."""~ ':)


LABORATORY USE ONLY
OAT LOG NO, LABORATORY REMARKS:


~J'o \1b ~. 9 0 C.







"


ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD


7715 CORPORATE BLVD,
PLAIN CITY, OHIO 43064


614-873-0710 800-733-8644
FAX 614-873-0810


Data/AnalysIs Technologies, Inc.


"Analytical Laboratories and Consultants"


SERIAL N~ 27724


CUENT ADDRESS (CITY, STATE, ZIP)


\0" N.~\- 1);.) p\ "",-,;\~ C:"T ~ <; ~ G;).


TIME


TIMEDATE


O EXPEDITED
REPORT
DELIVERY
(SURCHARGE)


LABORATORY REMARKS:


6; 9 tic::.. /'3/~O~?,po,f


I CM~h./ p.f ,6c71'(:JIt"


TIME RECEIVED BY (SIGNATURE)


TIME RELINOUISHED BY (SIGNATURE)


DATLOG NO,


ot2()dO~O


DATE


DATE


'1__-L__i __-'-_---''---_....L-_---J.__..L._--'-__.L-_-{ DATE DUE _


REMARKS


LABORATORY USE ONLY
CUSTODY. INTACT CUSTODY SEAL NO.


DYES DNo


PO NUMBER


TIME RECEIVED BY (SIGNATURE)


PHONE b' G\). 1'1.'. (, I ~ I


TIME RELINOUISHED BY (SIGNATURE)


C<POC


CLIENT PROJECT MANAGER


J){..v\ J r~ ,.U;.


SAMPLE IDENTIFICATION


13 I , ,,1 S


13\' (,)., "'f


SAMPLER(S) NAME


(\1\ ..."U~",'~O"""~


11't 0


SAMPLE


DATE TIME


'i: .,1 IJ't 0


CUENTNAME


~... t,lr () ~"J~ ~\ 'lL.,


PROJECT LOC,


~)~l


PROU~REFERENCE


\.:. fI\~1 ,.~ t"Y) '- ....







Data/Analysis Technologies, Inc.


"Analytical Laboratories and Consultants"


SERIAL N~ ,2 7725


ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD


7715 CORPORATE BLVD,
PLAIN CITY, OHIO 43064


614-873-0710 800-733-8644
FAX 614-873-0810


TIME


TIME


OF


O EXPEDITED
REPORT
DELIVERY
(SURCHARGE)


/~ /',,$"''' yo","


/ C/~,/~ ,.6?!#a;t


DATE


LABORATORY REMARKS:


TIME RECEIVED BY (SIGNATURE)


TIME RELINQUISHED BY (SIGNATURE)


OAT LOG NO.


t::+)O?O~O


DATE


DATE


.-


'I-_-'-__/.__-'-_--..I~_ _'__ ___I.__..L__ __L__.L__ _{ DATE DUE _


REMARKS


RELINOUISHED BY (SIGNATURE)


.......·---__•__A. ... -


TIME RECEIVED BY (SIGNATURE)


PROJECT NO.


1'5('"rG" ,


CLIENT ROJECT MANAGER


'1:>~ S'~.. \-t.;


SAMPLE IDENTIFICATION


PROJECT LOC, SAMPLER(Sj NAME


(State) Y"\~
~\" W~~--


CUENTNAME


.L~t\ro







TIME


TIME


1.71?J


DATE


DATE


O EXPEDITED
REPORT
DELIVERY
(SURCHARGE)


SERIAL


RECEIVED BY (SIGNATURE)


RELINQUISHED BY (SIGNATURE)


, i, .


TIME


TIME


DATE


DATE


ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD


7715 CORPORATE BLVD.
PLAIN CITY, OHIO 43064


614-873-0710 800-733-8644
FAX 614-873-0810


;.,. ".,


, . \ i


LABORATORY USE ONLY


RECEIVED BY (SIGNAnJAE)


RELINOUISHED BY (SIGNATURE)


TIME
.'


TIME


PO. NUMBER


PHONE ~,


FAX


• • I . ~


DATE


DATE


/ ~.


PROJECT NO,


CLIENT PROJECT MANAGER


SAMPLE IDENTIFICATION


...._. I


'iOI----------------+-~H_----'~.l..L-~~~I__--__If_______I,_______i--+_~---L...~""'----....J-':l~...........t


SAMPLER{Sl NAME


. ,


, ,


( ,


SAMPLE


, .
.; , ~


DAT®
Data/Analysis Technologies, Inc.


DATE TIME


"AnalytIcal Laboratories and Consultants·


PROJ!CT REFERENCE


PROJl!CT LOC.
(S-l


CUENTNAME


ClIENT ADDRESS (CITY, STATE. ZlP.)


RECEIVED BY (SIGNAnJAEj







TIME


TIME


-. .:.\


27124


DATE


DATE


O EXPEDITED
REPORT
DELIVERY
(SURCHARGE)


.,


DATE DUE _


REMARKS


SERIAL 1",_


RECEIVED~ (SIGNATURE)


RELINQUISHED BY (SIGNATURE)


/'''''~'


~\ \ ' ..... ,!


TIME


TIMEDATE


DATE


ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD


7715 CORPORATE BLVD.
PLAIN CITY, OHIO 43064


614-873-0710 800·733-8644
FI\X 614-873-0810


>, r


'.
\"


LABORATORY US,E ONLY


'.. "I


RECEIVED BY (SIGNATURE)


RELINQUISHED ~ (SIGNATURE)


PO. NUMBER


PHONE ", r


FAX


TIME


TIME


lVJJO


r. ~ ..


DATE


DATE
;; . ,j .. )


I}


PROJECT NO.


l ; ~ ',' ': ~


ClIENT'PROJECT MANAGER


'J,. I


SAMPLE IDENTIFICATION


. /, 0


j I


, ,.


f ) , r~ ~., \ ~


I .s I " - ~ ); " \.


I ~ \ '.•~ .... \... ,


SAMPLER(S) NAME


Data/AnalysIs TechnologIes, Inc.


"Analytical Laboratories and Consultants·


PROJECT LOC.
ea-) , _


"


. j'" )


DATE TIME


SAMPLE


PRO~REF~RE~C~
\.. .... ,•• ' ...~ 1\·\" .••••.


CLIENT NAME


CLIENT ADDRESS (CITY, STATE, ZIP)


.- '. \. ••.• 1~ . )


i1";i~\'.'C'.. :... :... J .'


,'5







27725SERIAL


ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD


7715 CORPORATE BLVD.
PLAIN CITY, OHIO 43064


614-873-0710 800-733-8644
FAX 614-873-0810


Data/Analysis Technologies, Inc.


"Analytical Laboratories and Consultants·


TIME


TIME


STANDARD
REPORT
DELIVERY


EXPEDITED
REPORT
DELIVERY
(SURCHARGE)


DATE


DATE


D


. .~ .


.... '.. C;;'.!~~j.~;:~~~~¥~~~";;~(;*:
, ~~O~~\OAY REMARKS:


".j;'~;~:~~{i:;.i:,;:;:{· ,';


TIME RECEIVED BY (SIGNATURE)


TIME RELINQUISHED BY (SIGNATURE)DATE


DATE


l I I
• I


LABORATORY USE ONLY


" \


PO NUMBER


TIME RELINOUISHED BY (SIGNATURE)


DATE TIME RECEIVED BY (SIGNATURE)


DATE


, i. .i \ i', :r <">


PHONE


FAX


PROJECT NO,


CLIENT PROJECT MANAGER


'. \ .~.


SAMPLE IDENTIFICATION


, .. , ,.1.


, " ,""\


" r, ., I~


SAMPLER(S) NAME


.' \,.~


J. ... , , ..,


."
SAMPLE


DATE TIME


PROJECT REFERENCE


PROJECT LOC.
(SIale)


RECEIVED BY (SIGNATURE)


CliENT NAME


CLIENT ADDRESS (CITY, STATE. ZIP)
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DAT Labs Inc.
Sample Receipt JReport


Client: . C ~f"~ Qf Q:<:;;'~-tf. _\~(J.( l' c ., kwlOt.n_c) t>\'\t'< ' The client has been contacted,


Custodian Initial: ~ Date: ~/-9ralo g rue d .c6 Yes No


Secondary Review: Initials: Date: (7..' ()l9


Upon receipt of samples, check if any of the following discrepancie3 have been noted.


Discrepancy Type
cac and samples do not match


No unique sample identifications


Specify applicable client ID or "all"


Samples received outside of the required temp criteria, Receipt TeI1l1:J:IP:.::_~S-;~•.~{)....~_C::::"-_+-~~ ---1


No preservation type was noted Correction Factor: I .. '1 C


No date of collection stated Corrected Temp: to ~ 9 C


No time of collection stated


The sample collector was not named


Sample containers were not appropriate


Sample labels were destroyed or unreadable


Samples were received outside of holding time


There was not enough sample to perform the requested analysis.


Samples showed sign of damage or contamination.


Aqueous samples for volatile analysis: Headspace? Y


Sample pH acidic basic (' neutral )


"
Details:


N If Yes, list sample ID(s) in details:


Check pH of aqueous samples if no preservation is noted on cae.


Sample pH for nonvolatile aqueous samples and presence or absence of headspace (Y or N) for YOA aqueous samplcs shall be recorded at timc of samplc log-in.
Under no circumstances shall YOA vials be opened at time of sample receipt.


Other Discrepancies:
Sample ID
/:J&IJ ,.J"7 j/c4


Discrepancy
/!tJl-! ttdtlLe... Cf24ci:.eo o..J bo-rf()YYJ _


Effective 01/29/08


I Upon receipt, the samples met all ofDA T's acceptance criteria. DA T Project #


DATFRM 1049 Revision 2







DAT SAMPLE RECEIVING
7715 Corporate Blvd. Plain City,OH 43064.


Project Number: 0208030


. _l:!at~Re_c;_ei"ecf: 2/26/2008


.~__ Client N~JT1e:. JQl.l!eiro.Eng. As?oc. _


Tracking number: 8580 3269 9634
---_._.~--


Custody Seals?: Yes
--~_ .._---_.__._-------_...-.------_ .. -


Sample Information


Carrier:


....... _f\.-.!1~y_~s~


Package TertlP:


COC: 'l/
---_._.------- .._-----------


Fed Ex


voc,dioxins, furans


6.9C.


check if COC from client


Client 10: Laboratory 10 I Date Matrix: I Container: 1 Comment: I


1316057 0208030-1 AlBIC 12/25/2008 aq !amber bottle !samples archived I
1316057 0208030- 2/25/2008 aq voa vial one voa vial


2A1B/C/0/E/F/G/H cracked
/I


1316057 uf 0208030-3A1B/C 2/25/2008 aq amber bottle


1316063 0208030-4 2/25/2008 aq voa vial


1316058 0208030-5A1B/C 2/25/2008 aq voa vial


1316061 0208030-6A1B/C 2/25/2008 aq voa vial


1316074 0208030-7AlBIC 2/25/2008 aq voa vial


1316062 0208030-8 2/25/2008 aq amber bottle sample archieved


Laboraloty Receiving Inflials


Page 16 of 705


0208030


212612006 1:1048 PM







DAT SAMPLE RECEIVING
7715 Corporate Blvd. Plain Cily,OH 43064.


Project Number: 0208030


Client 10: Laboratory 10 Date Matrix: Container: Comment:
1316062 uf 0208030-9 2/25/2008 aq amber bottle


1316058 0208030-10 12/25/2008 aq amber bottle sample archieved


1316058 uf 0208030-11 2/25/2008 aq amber bottle


1316061 0208030-12 2/25/2008 aq amber bottle sample archieved


1316061 uf 0208030-13 .2/25/2008 aq amber bottle ,


1316074 0208030-14 2/25/2008 aq amber bottle sample archived


1316074 uf 0208030-15 12/25/2008 aq amber bottle


1316075 0208030-16 2/25/2008 aq voa vial


1316060 0208030-17 2/25/2008 aq amber bottle sample archived


1316060 0208030-18NB/C 2/25/2008 aq voa vial


1316060 uf 0208030-19 12/25/2008 aq amber bottle


1316059 0208030-20NB/C 12/25/2008 aq voa vial
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DAT SAMPLE RECEIVING
7715 Corporate Blvd. Plain City,OH 43064.


Project Number: 0208030


Client ID: Laboratory ID Date Matrix: Container: Comment:
1316059 0208030-21 2/25/2008 aq amber bottle sample archived


1316059 uf 0208030-22 2/25/2008 aq am ber bottle


0208030


2126120081:10:48 PM
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NARRATIVE


PCDDIPCDF Analysis for
Samples


.... --
~- ----;..- ...


EPA -8290A


Sample #
131605713160621316058131606113160741316060 1316059 1316057_MS 1316057_MSD


April!7,2008


Report Prepared
by
DAT, Inc
7715 Corporate Boulevard
Plain City, OH 43064
1-800-733-8644


DAT Project # 0208030


NELAPILELAP Certification 03027
This report shall not be reproduced except in full, with written approval of the Iabotatory.


Page 1 of626







SDO Narrative
Laboratory name: Data/Analysis Technologies, Inc.


Case Number: Centredale Manor


Sample Numbers:
1316057 1316062 1316058 1316061 1316074 1316060 1316059 1316057_MS 1316057_MSD


All samples were designated as filtered.


SDO# 1316057


Contract Number Loureio Engineering


Task Order Number
Cooler Temperature:


The following OC columns were used for this analysis:


Narne: Agilent
ID (mm): 0.25
Coating material:9S% Methyl/5% Phenyl


Column: DB-5
Length (m): 60
Film thickness:0.25 JLm


Quality Control:


CRQL: The EDL was reported


Laboratory Control spikes: The control limits were exceeded for one analyte. See Form
3dfa.
Matrix spikes: A matrix spike and matrix spike duplicate were performed on 1316057
and the results are reported on Form 3dfa.


Internal Standard Recoveries: The internal standard met the QC guidelines in EPA
8290A.


Internal Standard Ion Ratios: The internal standard ion ratios met the QC guidelines in
EPA 8290A.


Confirmations: 2,3,7,8-TCDF was not detected in the primary column analysis.


R.K. 'tchum, PhD.


Report reviewed and prepared by


~~
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rage 1 UL


Deb Johnson


From:
To:
Cc:
Sent:
Attach:
Subject:


"Mark A. Winbourne" <mawinbourne@loureiro.com>
<deborahjohnson@core.com>; "'Ronald Mitchum'" <ronaldmitchum@core.com>
"David Scotti" <dnscotti@loureiro.com>
Thursday, March 20, 2008 2:12 PM
filtered_sample_dioxin_analysis_request.pdf
15RP601: Request for Additional Dioxin Analyses


Dear Ron and Deborah,


Relative to groundwater samples you have for LEA's Centredale Manor project in North Providence, Rhode Island, please refer to
the attached request to remove samples from "Hold" and analyze them for dioxins / furans by EPA Method 8290.


Please call me or Dave Scotti at 860.747.6181 if you have any questions.


Thank you,


Mark Winbourne, P.G.
Senior Geologist
Loureiro Engineering Associates, Inc.
860.747.6181
860.747.8822 Fax
mawinbourne@loureiro.com
Visit us on the web: www.loureiroengineering.com


The information contained in this electronic file or files is for convenience of use Q!1/x. Loureiro Engineering Associates, Inc. (LEA) is not responsible for the data contained
herein or for any computational programming contained herein. LEA's responsibility extends solely to onginal"Hard Copy" mapping and documents prepared by LEA. LEA is
,iOt responsible tor ll~e use or manipulation of information contained irl this electronic file or files by others, or the use of this information in conjunction with other software
programs. It is the responsibility of the user of this electronic file or files and any future users of this informaiion to verify its accuracy.
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•Loureiro Engineering Associates, Inc.
An Employee Owned Company


TRANSMITTAL SHEET


TO:
COMPANY:


FROM:


RE:


Ron Mitchum
OAT, Inc.


David N. Scotti


REQUEST for ADDITIONAL
ANALYSES


FAX NUMBER:
DATE:
NO. OF PAGES (including
cover):


LEA REFERENCE
NUMBER:


614.873.0810
3/20/2008


4


15RP6.01


m URGENT D FOR REVIEW m FOR YOUR USE D PLEASE COMMENT D PLEASE REPLY


On Monday, February 25, 2008 LEA collected samples from the Centredale Manor Restoration
Project Superfund Site located in North Providence, Rhode Island. The samples were received
by you on Tuesday, February 26, 2008, under Chain-of-Custody (CaC) documentation (CaC
Nos. 27723, 27724, and 27725). Copies of the cac forms are attached for clarification of the
analyses that we are requesting for the samples.


Please release from "HOLD" and analyze the following 7 samples for dioxins/furans by
USEPA Method 8290:


1316057 1316062 1316058 1316061 1316074 1316060 1316059


Subsequent to analysis, please hold all parts of samples for potential, future re-analysis. Please
let me know if you have any questions. I can be reached at 860.410.2976. Thank you.


The information contained in this facsimile message may be illfonnation protected by attorney-client and/or the attorneylwork produd privilege.
It is intended only for the use ofthe individual named above and the privileges are not waived by virtue ofthis /wving been sent by facsimile. If
the person actually receiving thisfacsimile or any other rwder ofthe facsimile is not the named recipie,rt or the employee or agent responsible IQ


deliver it to the named recipient, any use, dissemination, distributibn, or copying of the communication is strictly prohibited. If you /wve
received this communication in error, please immediately notify rtS by telephone and return the original message IQ rtS al the below address via
U.s. Postal Service.


100 Northwest Drive, Plainville, CT 06062 860-747-6181 Fax 860-747-8822


An Employee owned Coapany
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Seenoll \ will


Address bll billf!r1


To "qUOlf' ,oe'". b. h'ld " ••,oeifl' "dEx '''If'oo, ,'inl F,,,x ,dd"" ,,,'_ •


l""c:.:z.ity__P_l_G_i_n_i-'--i...:.t..<-y --::s:.=tat"'-e_O_1_1_....:z=",P__4_3_0_6_4 1 . Total :r:-;e~---


3 To
Recipienfs
Name


2 Your Internal Billing Reference


E
o
Co)


~
"C
~


en


I
/""I


-----..-.-.,,--.. ----:"L-:::C:-::-:lr


NS-CMHA 43064


I I \1'111


.,;,.


." ,


Date Collected


~~~~~SEAL sa~:~'leNo,
Person Collecting Sample ----.:::...=::~:::::~(s=lon=atu="'I\------


__..;;..a.......(_01.,~10 ~ TIme Collecte ;;-------
. ;


-f


rUE - 26 FEB A2
PRIORITY OVERNIGHT


~
~ 8580 3269 9634


Emp# 621898 25FEB08 PVDA







DAT Labs Inc.
Sample Receipt Report


Client: ' /" ,- :::l """" e'er>" ."" I.<_('JQ -- :~.I'H., n /)j' rLP) (A"'d- . The client has been contacted.


Custodian Initial: ~ Date: {;)k;)Jolog (tJc .C~ L_---======----_Y:....:e:..::.s --======--N~o _ ____.J------eF I ~ . ()l9
Secondary Review: Initials: Date: (J"


Upon receipt of samples, check if any of the following discrepancies have been noted.


~~·::~.·::\;~~=.=}'i..=<:p~~~~~···~!f··:·~·"'~'~(jjjjf2"=.:=D.. :
COC and samples do not match


No unique sample identifications


Samples received outside of the required temp criteria.


No preservation type was noted


No date of collection stated


No time of collection stated


Receipt Temp:


Correction Factor:


Corrected Temp:


i .. '1
C


C


C


The sample collector was not named


Sample containers were not appropriate


Sample labels were destroyed or unreadable


Samples were received outside of holding time


There was not enough sample to perform the requested analysis.


Samples showed sign of damage or contamination.


Aqueous samples for volatile analysis: Headspace? Y N If Yes, list sample ID(s) in details:
1-----1r--"---------"--------....:...------,,,;---...._------
'----__'-S_a_m_p_le_p_H a_c_id_ic b_as_i_c__\-(_n_e_u_tr_a.",I...)"'--- C_h_e_c_k--"-p:!1 of aqueous samples if no preservation is noted on COCo


"" -
Details:


Sample pH for nonvolatile aqueous samples and presence or absence of headspace (Y or N) for VOA aqueous samples shall be recorded at time of sample log-in.
Under no circumstances shall VOA vials be opened at time of sample receipt.


Other Discrepancies:


Sample ID


1:3!YtJ ..r? I/p4
Discrepancy


/!CJf.I ItdlLe- CtZljcteo O,J fxrtf(JYY1


---------------------------------------------


--------------------------------------------


1,-__1 Upon receipt, the samples met all ofDAT's acceptance criteria, DAT Project # 0 QOfG :30
II....-_-----------~---_.,-~==:.:.:...._~==~~============~


Effective 01129/08 DATFRMI049 Revision 2







OAT SAMPLE RECEIVING
7715 Corporate Blvd. Plain City,OH 43064.


Project Number: 0208030


Dat~)Received: 2/26/2008


OlieiltName: Loureiro Eng.:Assoc___


TrackiQg\n9rolj~r: 8580 3269 9634


~~~---------_.. -_...._-----


Sample Information


Analysis: . yo~..Q.i.(:)Xi_I1.§.,fur~!l~. _
-----'~~=~


____f.ackC!!l~_:Jern.P_:~ __~~. . ... _


000: "--_~hect..~._g_QG_tr.()I1l..f.lienL


Client ID: I Laboratory 1D I Date I Matrix: Container: Comment: I
1316057 10208030-1A1B/C 12/25/2008 laq amber bottle samples archived I


I I I I


1316057 0208030- 2/25/2008 aq voa vial one voa vial
2A1B/C/D/EiF/G/H cracked
I


1316057 uf 0208030-3A1B/C 2/25/2008 aq amber bottle


1316063 0208030-4 2/25/2008 aq voa vial


1316058 0208030-5A1B/C 12/25/2008 aq voa vial


1316061 0208030-6A1B/C 12/25/2008 aq voa vial


1316074 0208030-7AlB/C 2/25/2008 aq voa vial


1316062 0208030-8 c2/25/2008 aq amber bottle sample archieved


Laboraloty Receiving Initials


0208030


2126/2008 1:10:48 PM
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DAT SAMPLE RECEIVING
7715 Corporate Blvd. Plain City,OH 43064.


Project Number: 0208030


Client 10: Laboratorv 10 Date Matrix: Container: Comment:
1316062 uf 0208030-9 2/25/2008 aq amber bottle


1316058 0208030-10 2/25/2008 aq amber bottle sample archieved


1316058 uf 0208030-11 2/25/2008 aq amber bottle


1316061 0208030-12 2/25/2008 aq amber bottle sample archieved


,1316061 uf 0208030-13 2/25/2008 aa amber bottle
I I I


1316074 0208030-14 2/25/2008 aq amber bottle sample archived


1316074 uf 0208030-15 2/25/2008 aq amber bottle


1316075 0208030-16 2/25/2008 aq voa vial


1316060 0208030-17 2/25/2008 aq amber bottle sample archived


1316060 0208030-18NB/C 2/25/2008 aq voa vial


1316060 uf 0208030-19 2/25/2008 aq amber bottle


1316059 0208030-20NB/C 2/25/2008 aq . voa vial


---~--_.
0208030


212612008 1:10:48 PM
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OAT SAMPLE RECEIVING
7715 Corporate Blvd. Plain City,OH 43064.


Project Number: 0208030


; Client 10: Laboratory 10 Date Matrix: Container: Comment:
1316059 0208030-21 2/25/2008 aq amber bottle sample archived


1316059 uf 0208030-22 2/25/2008 aq amber bottle


0208030


212612008 1:10:46 PM
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Environmental Resource Associates@
Performance Evaluation Sample Certification Documentation







~"~ ENVIRONMENTAL
~ RESOURCE ASSOCIATES:,r


The Industry Standard"


...."


Ji'ebruary 21, 2008


Mark Winboume
Loureiro Engineering Associates
100 Northwest Drive
Plainville, err 06062


Dear Mark:


gncloscd please find the c.:ertification documentation for the whole volume performance evaluation


sample you recently ordered. The sample was shipped on February 21, 2008 to your attention via


UPS Red over-night service. The ERA project number corresponding to this sample is
0211-08-01.


Thank you for choosing ERA for this project. Ifyou have any questions or if we can be of any further
assistance, please do not hesitate to call me.


Sincerely,


1£~i~'17.~{/~
Heidi M. Senft '/~ _. Ii·


Chemist


enclosures


hms


6000 West 54th Ave., Arvada. CO 80002 800-372-0122 fax (303) 421..Q159 www.eraqc.com



http://plea.se

http://vtfww.eraqc.com





~/'~ ENVIRONMENTAL
~ RESOlJKE ASSOCIATES~~


The Industry Standard'" .


Loureiro Engineering Associates


Catalog No. 093 Custom Standard


Certified
Parameter Value (pgIL)


2.3,7.8-tetrachlorodibenzo-p-dioxin 3.010
(2,3,7,8-TCOO)


Sample 10 # 0211-08-01.1


Performance Acceptance
Limlts'hl (pg/L)1


2,290 - 3,460


Standard Preparation Instructions: None required. This sample is ready for preparation and analysis as
received.


Preservative: None


Storage: 4±2°C


The Certified Val:.lilC <;lre 9ql:ai te. ~IJO% n! tl-.<: "made to" values as dclerminEY.: by vo:umelric and/or g"'av~metrlc m6asuremenl:i
used during the manufacture of this product.


The Performance Acceptance Limits (PAlsno ) are listed as guidelines for ac<:eplable analytical results given the Hmitallons of
the USEPA methodologies commonly used to determine these parameters and doselyapproxlmate the 95% confidence interval.
The PAlsTIl ate bi'lsed on the regulated acceptance limits as published by the EPA in the Federal Reglstet, data generated by your
peer laboratories in ERA's InterLaB TN program using the same samples you are analyzing, data from USEPA methods and WS
lnt8f1abotatory studies. The PALs.... lisled tor this project may not be applicable since the analyte concentrations are outside of
ERA's normal manufacturing ranges and a linear relationship to the concentratlon listed has not been established. If your result
fans outside of the PAls"'. ERA teCOIT1mends that you investigate potential sources of error in your preparation and/or analytical
procedures. For ti.lrthet technical assistance. call ERA at 1-800-372-0122.


Prepared by: t'f'J1s
Oate:-2../l.l JoB


Reviewed by:,__h..l.....;;.:J_'--__


Date:,__2f..:....2....;."I_k....;.,,~_


6000 West 54th Ave., Arvada, CO 80002 800-372-0122 fax (303) 421-0159 www.eraqc.com



http://www.eraqc.com



		appendix g.pdf

		Validation Loureiro Centradale Report 2 8290A

		COVER LETTER

		TITLE PAGE

		TABLE OF CONTENTS

		EXECUTIVE SUMMARY

		INTRODUCTION

		TABLE 1

		SECTION 1

		SECTION 2 TARGET ANALYTE SUMMARY

		SECTION 3 ORGANIC DATA SUPPORT DOCUMENTATION

		SECTION 4 PROJECT CASE NARRATIVE AND CHAIN-OF-CUSTODY RECORD



		Validation Loureiro Centradale Report 8260C KRC

		COVER LETTER

		TITLE PAGE

		TABLE OF CONTENTS

		EXECUTIVE SUMMARY

		INTRODUCTION

		TABLE 1

		SECTION 1

		SECTION 2 TARGET ANALYTE SUMMARY

		SECTION 3 ORGANIC DATA SUPPORT DOCUMENTATION

		SECTION 4 PROJECT CASE NARRATIVE AND CHAIN-OF-CUSTODY RECORD

		SECTION 5 PROJECT CORRESPONDENCE



		Validation Loureiro Centradale Report 8290C

		COVER LETTER

		TITLE PAGE

		TABLE OF CONTENTS

		EXECUTIVE SUMMARY

		INTRODUCTION

		TABLE 1

		SECTION 1

		SECTION 2 TARGET ANALYTE SUMMARY

		SECTION 3 ORGANIC DATA SUPPORT DOCUMENTATION

		A. FILTERED SAMPLES

		B. UNFILTERED SAMPLES



		SECTION 4 PROJECT CASE NARRATIVES AND CHAIN-OF-CUSTODY RECORDS














  


In The Matter Of:   


EMHART INDUSTRIES, INC.,v.
NEW ENGLAND CONTAINER CO., INC., et al.,    


MURIEL ROBINETTE, P.G.


September 11, 2009    


MERRILL CORPORATION
101 Arch Street, 3rd Floor


Boston, MA 02110
PH: 617-542-0300 I FAX: 617-338-6075


ROBINETTE, P.G., MURIEL - Vol. 1       







MURIEL ROBINETTE, P.G.


Page 1


	VOLUME I
	


Pages 1 - 223


UNITED STATES DISTRICT COURT


DISTRICT OF RHODE ISLAND


x


EMHART INDUSTRIES, INC., .


Plaintiff,	 Case No.:


	


vs.	 06-219-S


NEW ENGLAND CONTAINER CO., INC.,


et al.,


Defendants.


x


DEPOSITION OF MURIEL ROBINETTE, P.G.


11 September 2009


10:05 a.m.


Law Offices of Foley Hoag, LLP


155 Seaport Boulevard


Boston, Massachusetts


Jane M. Borrowman, RPR


d5953210-4789-48da-a52f-0f6379a56971


MERRILL LEGAL SOLUTIONS
(617) 542-0039







1
	


APPEARANCES:


2 ON BEHALF OF THE PLAINTIFF:


3 JOHN F.X. PELOSO, ESQ.


4
	


Robinson & Cole, LLP
5
	


885 Third Avenue - Suite 2800
6
	


New York, New York 10022-4834


7
	


203.462.7503


8	 jpelosocgrc.com
9


10 ON BEHALF. OF THE DEFENDANT:
11 JACK W. PIROZZOLO, ESQ.
12
	


Foley Hoag, LLP


13
	


155 Seaport Boulevard


14
	


Boston, Massachusetts 02210
15
	


617.832.1000
16
	


jpirozzolo@foleyhoag.com
17


18 ON BEHALF OF PROVIDENCE WASHINGTON INSURANCE CO
19 KATY A. HYNES, ESQ. (Present a.m. portion.)


20
	


Adler Pollock & Sheehan, PC
21
	


One Citizens Plaza - 8th Floor


22
	


Providence, Rhode Island 02903-1345
23
	


401.274.7200
24
	


khyttes@apslaw.com


Page


1	 INDEX
2 WITNESS: MURIEL ROBINETTE, P.G.
3 Examination by Mr. Pirozzolo 	  5
4


EXHIBITS
6 NO. DESCRIPTION


	
PAGE


7 1 Technical Opinion of Muriel Robinette	 23
8 2 September 2009 3D Representation of


PCBs in Soil (revised)	 23


3 List of Chemicals Identified on
10
	


Centred ale Site from Battelle Report 	 142
11
12
13
14
15
16
17
18
19
20
21
22
23
24


Page 3


1 ALSO PRESENT:
2 John R. Kastrinos, P.G., LSP
3 Jerome C. Muys, Jr., Esq.
4
5
6
7
8
9


10
11
12
13
14
15
16
17
18
19
20
21
22
23
24


Page


1	 PROCEEDINGS
2	 MR. PIROZZOLO: We will stipulate
3	 that objections except as to the form of the
4	 questions and motions to strike will be saved
5	 until the time of trial.
6	 We would like the deposition to be
7	 read and signed when the transcript is ready.
8	 And while we're at it, if I could
9	 get a rough draft as soon as it's done, and I


10	 would like an e-transcript and then a regular.
11	 MURIEL ROBINETTE, P.G.,
12	 having been satisfactorily identified by the
13	 production of her driver's license, and duly
14	 sworn by the Notary Public, was examined and
15	 testified as follows:
16	 EXAMINATION
17 BY MR. PIROZZOLO:
18 Q. Please give your name and address.
19 A. My name is Muriel Robinette and my address is
20	 P.O. Box 180, Gilmanton Iron Works,
21	 New Hampshire 03837.
22 Q. Do you have a street address?
23 A. 81 Tibbetts Road.
2 4 Q. And do you currently have a professional or 
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	1	 business affiliation?
2 A. Yes.
3 Q. And with what company do you have such an


	


4	 affiliation?
5 A. New England EnviroStrategies.
6 Q. And what is the nature of your affiliation


	7	 with that company?
8 A. I'm the owner and president of it.
9 Q. Could you describe the company, briefly?


10 A. It's an environmental consulting company which


	


11	 is located in Concord, New Hampshire, and


	


12	 focuses on environmental consulting matters


	


13	 including remediation and permitting,


	


14	 investigation, transaction, ground fields


	


15	 work.
16 Q. And could you give us an idea as to the size


	


17	 of the company?
18 A. We have ten employees.
19 Q. And would you give us some picture of the


	2 0	 professional expertise that the employees or


	


21	 persons associated with the company have?
22 A. Okay. We have individuals with degrees in


	23	 geology and engineering and environmental
	24	 hydrogeology and -- I'm not sure  if we've got


Page


	1	 biology or not. I can't remember if we have a


	


2	 masters in biology. Hydrogeology, geology,


	


3	 civil engineering. I think that's it.
4 Q. And do you consider that the company has


	


5	 certain professional expertise?
6 A. Yes.
7 Q. Could you tell us what that is, as you


	


8	 understand it?
9 A. The company is comprised of environmental


	


10	 consultants who have expertise in


	


11	 investigation work, in remediation work, in


	


12	 environmental compliance work.
13 Q. What does the investigation work of the


	


14	 company consist of?
15 A. We do investigations on clean properties as


	


16	 well as contaminated properties. We do work


	


17	 on investigation for water supply, clean water


	


18	 supply. We do forensic investigation work for


	


19	 contamination. We'll do investigation work


	


20	 related to information needed for permits.
21 Q. What is forensic investigation?
22 A. Forensic investigation is collecting


	


23	 information to try to determine something that
	24	 happened in the past.   


Page


1 Q. Could you give us an example of that type of
2	 investigation?
3 A. An example of that would be collecting --
4	 doing borings and collecting water samples
5	 and, then, having chemical fingerprinting and
6	 analyses done on it.
7 Q. And does that type of work enable you to
8	 determine what past activities have been at a
9	 particular location?


10 A. That's one of the techniques, yes.
11 Q. Could you explain how that type of
12	 investigation helps you to determine such
13	 matter?
14 A. In the case of collecting information or to
15	 get fingerprinting data, you're able to then
16	 make comparisons of the results to known
17	 standards or known conditions at the site and
18	 able to evaluate backwards what may have
19	 caused the problem.
20 Q. I'm going to come back to that, but in the
21	 meantime, prior to your affiliation or
22	 association with your own company, did you
23	 have any professional affiliations?
24 A. Yes.               


7 Page


1 Q. And were they with companies or otherwise?
2 A. Yes.
3 Q. What companies?
4 A. I was with Haley & Aldrich for approximately,
5	 I think it was 11 years, or maybe it was 13
6	 years. I can't remember. Prior to that, I
7	 was at GEI Consultants.
8 Q. You were part of what? I'm sorry.
9 A. GE! Consultants.


10 Q. GEI?
11	 MR. PELOSO: Try to speak up a
12	 little more, it'll be easier.
13 BY MR. PIROZZOLO:
19 Q. I have Haley & Aldrich and GET.
15 A. Yes, for nine years. Prior to that, I was
16	 with the Department of Environmental Services
17	 with the State of New Hampshire and I was
18	 there almost five years.
19 Q. And prior to that, did you have professional
20	 work or were you in school?
21 A. Yes. I was assistant professor of geological
22	 engineering out at the University of Idaho.
23 Q. For how long?
24 A. Four years.             


3 (Pages 6 to 9)
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1 Q. Have you had any other formal education?
2 A. I've taken short courses at a number of
3	 locations, I don't know if you consider that
4	 formal.
5 Q. Are you able to characterize those courses in
6	 a general way without listing each one?
7 A. Courses in modeling through the University of
8	 Waterloo, courses with ASTM in regards to some
9	 of their soil gas methodology, courses in


10	 health and safety through OSHA.
11 Q. Any others come to mind?
12 A. That's what comes to mind.
13 Q. And I take it those courses would have been in
14	 connection with employment or professional
15	 work?
16 A. Correct.
17 Q. And those would be seminars or week courses or
18	 something like that?
19 A. They would be week long, yes, courses.
20 Q. Let's go to your formal education. What did
21	 the course of study leading to a BA in geology
22	 at the University of New Hampshire consist of?
23 A. It consisted of courses that was required for
24	 the degree, obviously, as well as electives. 


It included courses in physics, chemistry,
mathematics, meteorology, surface hydrology,
mineralogy, geomorphology, glacial geology.


Q. Is it correct that you received a BA rather
than a BS?


A. Correct.
Q. Did the University of New Hampshire offer a


bachelor of science at that time?
A. Not at that time. It came in right after I


graduated.
Q. I see. And you graduated in what year?
A. '74.
Q. Could you describe the chemistry courses you


took?
A. I took physical chemistry and an organic


chemistry, I'm not sure those are the correct
names for it, but there were three semesters
of chemistry. I also took two geochemistry
courses which were not in the chemistry
department, they were in the earth sciences
department, as related to the interactions of
ground water and the minerals and rocks that
the water travels through.


Q. I was going to askyou what geochemistry  was 
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as you studied it, but is that the
2	 explanation?
3 A. Yes.
4 Q. Now, at Washington State University, in what
5	 engineering field did you get your degree?
6 A. At Washington State, they had a degree just
7	 called engineering science, and then you
8	 specialized depending upon what department you
9	 were working with. I was working in the


10	 hydraulic engineering department which was
11	 partnered with the ground water section of the
12	 geology department.
13 Q. Could you tell me what hydraulic engineering
14	 would be?
15 A. The hydraulic engineering department focused
16	 substantially on the hydraulics of surface
17	 water flow, river engineering, a lot of
18	 irrigation water engineering, partially
19	 because out there in the west, that was a big
20	 important aspect of the hydrology.
21 Q. And did you get a degree?
22 A. Yes.
23 Q. And was that a masters degree?
24 A. Yes.


Page 10


1 Q. And prior to that, where were you?
2 A. I was a graduate student.
3 Q. Where?
4 A. I was a graduate student at Washington State
5	 University.
6 Q. Okay. Prior to the time you completed
7	 whatever you did at Washington State, did you
8	 have any professional work for compensation?
9 A. Yes. I worked in the summers for the well,


10	 it was a water investigation bureau, it was
11	 associated with the University of
12	 New Hampshire, we were looking at lake
13	 eutification (phonetic) studies. I can't
14	 remember the name of the organization.
15 Q. Any other that comes to mind?
16 A. No.
17 Q. Okay. Then, I would like you to describe your
18	 education, starting with college.
19 A. I have a bachelors degree in geology from the
20	 University of New Hampshire, a masters degree
21	 in engineering from Washington State
22	 University, and I have postgraduate courses in
23	 mining engineering from the University of
24	 Idaho.


2
3
4
5
6
7
8
9


10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
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1 Q. In engineering?
2 A. Correct.
3 Q. And what year did you get that degree?
4 A. I think it was either '80 or '81.
5 Q. And can you describe the postgraduate work you
6	 did in mining engineering?
7 A. Yes. I moved over to be an instructor of
8	 hydrogeology at the University of Idaho and
9	 simultaneously started taking some of their


10	 classes in mining engineering at the time and
11	 the -- I'm trying to think of the classes. It
12	 was surveying and -- underground surveying and
13	 mine economics and resource evaluation. There
19	 was probably about ten courses that I took.
15 Q. Could you tell us in a brief statement what
16	 mining engineering is?
17 A. It is the science of opening up and managing
18	 mineral extraction, so it has to do with both
19	 open pit mining as well as room-and-pillar
20	 mining, it has to do with how ore bodies are
21	 extracted, how the ore is actually taken out.
22	 There's a metallurgical and process
23	 engineering piece to the mining engineering
24	 degree and it basically relates to any ty i e of
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1 Q. What are the requirements for a license in
2	 professional geology or a professional
3	 geologist license in Maine and Massachusetts?
4 A. It's in New Hampshire, not Massachusetts.
5 Q. Maine and New Hampshire, I meant to say.
6 A. Maine, correct.
7 Q. Thank you for correcting that.
8 A. The license requirements are education,
9	 experience, references and exam.


10 Q. And what are the subject matters on the exam,
11	 in a general way?
12 A. The exam has both general national
13	 requirements for the exam as well state
14	 specific requirements, and the state specific
15	 requirements always relate to those geological
16	 aspects that are specific to the state,
17	 whether it's special kind of settling clays or
18	 something about rock slides that are issues in
19	 a particular state.
20	 And as to the general topics that
21	 are in the examination, they include all of
22	 the typical geology subject matters related to
23	 types of rocks and the history in the specific
24	 geology areas of structural geology and 
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1	 usable material that can be taken out of the
2	 ground and how you would engineer that safely
3	 and effectively.


Q. Do you hold any professional certifications or
5	 licenses?
6 A. Yes.
7 Q. Could you tell us what professional
8	 certifications or licenses you hold?
9 A. I have a professional geologist license with


10	 the state of Maine.
11 Q. A professional geologist?
12 A. Correct, with the state of Maine, and also one
13	 with New Hampshire.
14 Q. Is that --
15 A. That's it.
16 Q. Are you a member of any professional
17	 organizations in which you have a
18	 certification or some kind of professional
19	 recognition?
20 A. No. I have not done that.
21 Q. What are the requirements to attain the
22	 position or a license -- is it a license in
23	 professional geology?
24 A. Yes.
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1	 mineralogy and some -- all aspects of geology,
2	 I guess you'd call it.
3 Q. Would it be fair to describe the profession
4	 that's licensed as a professional geologist is
5	 one that 'is concerned with or requires an
6	 understanding of the subsurface
7	 characteristics, in your case, of Maine and
8	 New Hampshire?
9 A. The expectations of a licensee of a geology --


10	 with a geologist license is that you uphold
11	 the profession and its human health and safety
12	 of any aspect of work that is related to
13	 geological or hydrogeological environments.
19 Q. It's under the ground, though, is that right?
15 A. Under the ground --
16 Q. Under the surface, I should say.
17 A. It may not be because --
18  Q. Okay.
19 A. -- it also may tie into slides and fractured
20	 rock surfaces and so it may be landslides, it
21	 may be surface slumps, it may be more than
22	 just under the ground.
23 Q. So you would be concerned with mountains, for
24	 example?
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1 A. Sometimes.
2 Q. Features of that kind?
3 A. Yes.
4 Q. Drumlins?
5 A. Can be.
6 Q. Are there drumlins in New Hampshire?
7 A. Yes. There are.
8 Q. Can you describe in a little more detail your
9	 formal education in chemistry?


10 A. The chemistry work that I did was both as an
11	 undergraduate and a graduate. As an
12	 undergraduate, it was the initial freshman
13	 physical kind of chemistry classes taken in
14	 which there's a laboratory required.
15	 The organic chemistry classes,
16	 again, undergraduate laboratory required.
17	 Geochemistry classes were also at
18	 the University of New Hampshire and they were
19	 -- I can't remember if there was a lab
20	 associated with the geochemistry classes,
21	 there may have been with one of them, I can't
22	 remember about the other one. We're going
23	 back more than 30 years.
24 Q. Okay. And in attaining your masters degree or 
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1	 your postgraduate work, could you describe in
2	 more detail the chemistry, formal chemistry
3	 study you had?
4 A. Yes. In my graduate work, the chemistry
5	 classes were related to ground water hydrology
6	 chemistry concerns. I was involved with some
7	 water supply work and taking classes related
8	 to water supply, so water -- ground water
9	 chemistry, hydrochemistry. And I can't


10	 remember what the name of the class was
11	 called, it may have been water resources
12	 engineering, and that tied into the whole
13	 chemistry side of water.
14 Q. Now, I think you mentioned hydrogeology or
15	 something to that effect; what is
16	 hydrogeology?
17 A. Hydrogeology is a terminology that describes
18	 the study or the understanding of the
19	 interaction of ground water and soil or
20	 fractured rock, so it's the water that is
21	 entrained within the earth.
22 Q. Would it be correct to understand that
23	 hydrogeology is concerned with subsurface
24	 waters as opposed to rivers and streams?
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1 A. Hydrogeology, in general, is a term related to
2	 the ground water, not necessarily a river
3	 environment.
4 Q. River, stream or ocean?
5 A. Correct.
6 Q. Now, have you had any fonhal study with
7	 respect to the characteristics of carbon?
8 A. Yes. The work -- in my graduate work, I took
9	 some environmental engineering classes, and at


10	 that time the state of art in environmental
11	 engineering related to waste water treatment
12	 and the use of carbon as part of the waste
13	 water treatment process, so process
14	 engineering was part of that study.
15	 In addition, the postgraduate
16	 classes that I took at the University of Idaho
17	 related to the -- basically, it's called a
18	 leachate, it's the chemical materials that
19	 came off it when you processed ore, and there
20	 was a whole piece of the study that related to
21	 the treatment of the contaminated water when
22	 you process ore, and carbon is one of those
23	 aspects that was part of that analysis.
24	 And in that connection, were your studies with 
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1	 carbon concerned with the use of carbon as a
2	 kind of filtering or agent?
3 A. Yes. It was the use of it for its treatment
4	 purposes.
5	 And did you study the way in which carbon as a
6	 material behaves in doing whatever it does in
7	 connection with filtering matter?
8 A. No, I don't think specifically. It was a --
9	 it was material that could be specified as


10	 part of treatment process, but how the carbon
11	 itself chemically or physically reacted with
12	 the materials and whatever, that was not
13	 something that I studied.
14	 And did you in connection with that formal
15	 study turn your attention in any way to carbon
16	 particles and how carbon particles behave
17	 chemically or physically?
18 A. I'm trying to think back to the masters
19	 classes in environmental engineering and
20	 whether or not we had fluidized bed carbon
21	 that was part of some of the work that I was
22	 studying, but I -- it was not broken down to
23	 the point of a particular particle, it was
24	 more a treatment process and not the specifics


Q.


Q.


Q.
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1	 of a carbon itself.
2 Q. I understand. Subsequent to your formal
3	 education, have you had the occasion to study
4	 the properties, the chemical and physical
5	 properties, of carbon?
6 A. No. I don't study it. I rely upon other
7	 people. When I'm going to do a remediation
8	 project and need to decide the types of carbon
9	 or systems that I would use, I would rely upon


10	 others to help specify what I would need.
11 Q. So it would be fair to say you don't consider
12	 yourself having expertise in the chemical or
13	 physical behavior of carbon in relation to
14	 other molecules or atoms?
15 A. I don't consider myself a chemist and I would
16	 consider that to be a chemistry question.
17 Q. You would consider that to be chemistry?
18 A. I do.
19 Q. And that's a field of chemistry you do not
20	 consider yourself expert in?
21 A. Correct.
22 Q. Okay. In your -- why don't we start with may
23	 the report that Miss Robinette presented us
24	 with be marked as Exhibit 1. 
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1	 inadvertently limited the concentration range
2	 and so we left off, I believe, four data
3	 points, and so the figure 19 in Exhibit 1 is
4	 lacking four data points and, now, it's
5	 reflected on --
6	 It has all the data points yoii intended to be
7	 included, correct?
8	 Correct.
9	 Now, in preparing the report that's been


10	 marked Exhibit I and amended with Exhibit 2,
11	 is all of the work in that report your own?
12 A. It is my opinion. I used other people to
13	 assist me with preparing it.
14 Q. Can you tell us who assisted you?
15 A. My staff assisted me.
16 Q. And do they have names?
17 A. Yes. Jim Griswold, Shelley Frost.
18 Q. Shelley?
19 A. S-H-E-L-L-E-Y, Frost, F-R-O-S-T, and Jamie
20	 Gaynor.
21 Q. D-A-N-E-R?
22 A. G-A-Y-N-O-R.
23 Q. Gaynor?
24 A.  Gaynor. 


Q.


A.
Q.
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1. Q. Okay.
2 A. And then I had my admin. assist.
3 Q. What's an admin.?
4 A. Administration assistant to help put it
5	 together'physically.
6 Q. Binding it and --
7 A. Yes.
8 Q. -- copying it?
9 A. Yes.


10 Q. They didn't do any professional work on it?
11 A. No. She did no professional work.
12 Q. What work did Mr. Griswold do?
13 A. Jim Griswold assisted with the overall
14	 management of the team with respect to what we
15	 were accomplishing. He focused primarily on
16	 the hydrodynamic work that related to the
17	 raceway and the transport of sediments.
18 Q. And what does his education consist of?
19 A. Jim Griswold is a hydrogeologist.
20 Q. Does he have a college degree?
21 A. Correct.
22 Q. From what institution?
23 A. He has an undergraduate degree from Pomona
24	 University, which is somewhere in California,
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(Whereupon, Robinette Exhibit No. 1
2	 was marked for identification.)
3
	


MR. PIROZZOLO: And then 1 have a
4
	


single sheet that was given to us this
3
	


morning, may that be marked as Exhibit 2.
6
	


(Whereupon, Robinette Exhibit No. 2
7
	


was marked for identification.)
8 BY MR. PIROZZOLO:
9 Q. Is Exhibit I an expert report or a report of


10
	


your anticipated expert testimony that was
11	 provided to your counsel and then to us in
12
	


this case?
13 A. Yes.
14 Q. And Exhibit 2, a corrected copy of page 19 of
15
	


that report?
16 A. It's figure 19. Yes.
17
	


Figure 19. I'm sorry.
18 A. It's revised figure 19.
19
	


And that was given to us this morning?
20 A. Correct.
21 Q. Just for the record, what is the correction on
22
	


figure 19?
23 A. The correction is that when the database was
24
	


queried to plot the PCBs at the site, we
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1	 and Colorado State University.
2 Q. Graduate degree?
3 A. Correct.
4 Q. Both degrees in hydrogeology, as far as you
5	 know?
6 A. He has a degree in history and he has a degree
7	 in geology and he has a degree in
8	 hydrogeology. I believe he has three degrees.
9 Q. Okay. And has he been an employee of your


10	 firm for some time?
11 A. Pretty much since I started the firm.
12 Q. Does he have any professional certifications
13	 or licenses?
14 A. He's a registered geologist, I believe.
15 Q. The same as you?
16 A. Correct.
17 Q. What did Shelley Frost contribute?
18 A. Shelley Frost is an engineer and she focused
19	 on the depositions that we received in regards
20	 to coming up with summaries of the various
21	 observations about processes, waste handling,
22	 et cetera.
23 Q. Would it be correct that she read the
24	 depositions and wrote either digests or 
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1	 summaries of them?
2 A. Correct.
3 Q. And highlighted particular points of interest?
4 A. Yes.
5 Q. Did she do anything else in connection with
6	 the report?
7 A. The primary thing was all that for the report.
8 Q. And does she have any post high school --
9 A. Yes.


10 Q. -- education?
11	 What does that consist of?
12 A. She has a bachelors and a masters in --
13 Q. Bachelors in what?
14 A. I'm trying to think what her masters is in.
15 Q. Oh, bachelors and masters?
16 A. Bachelors and masters. She's a registered
17	 geologist as well as a registered professional
18	 engineer. I'm not sure if her degree is
19	 environmental engineering or civil
20	 engineering, I can't remember.
21 Q. So as a geologist, she has the same status you
22	 have?
23 A. Yes.
24 Q. Okay. And but in addition to that, she is a


Page 28


1	 registered professional engineer?
2 A. Correct.
3 Q. Is that in New Hampshire?
4 A. Yes. I also believe she has a couple other
5	 state registrations for engineering, also.
6 Q. Is she a registered professiohal engineer in
7	 Rhode Island?
8 A. I don't recall that. I think it's like
9	 Louisiana and Vermont.


10 Q. Okay.
11 A. I'm not sure.
12 Q. Okay. And what work did James Gaynor do in
13	 connection with your report?
14 A. Jamie produced all my figures.
15 Q. Now, when you say produced the figures, did he
16	 compile the information that went into the 	 -
17	 figures or did he simply produce a document
18	 pursuant to your direction as to what was to
19	 go into it?
20 A. I directed what I wanted on my figures. He
21	 has the GIS expertise. He received the
22	 database from Battelle and he was the one who
23	 pulled those together into the documents that
24	 I was looking for, the  figures that I was 
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1	 looking for.
2 Q. So it would be fair to say you structured in a
3	 general way the figures you wanted and he,
4	 using the Battelle database, was able to fill
5	 in the detail?
6 A. Correct.
7 Q. And was he responsible for all of the figures
8	 that appear in the report in the way that you
9	 just explained?


10 A. Yes, with the exception of figure 2A, B, C, D,
11	 which is the timeline which --
12 Q. Timeline, okay. And who did the timeline?
13 A. Shelley Frost.
14 Q. So those are the names of everyone who
15	 contributed to the report, save the
16	 administrative people, and the type of work
17	 they did in contributing to it?
18 A. Correct.
19 Q. Now, in your report, have you provided us with
20	 opinions that you have formulated?
21 A. Yes.
22 Q. Are they written in the report?
23 A. Yes. I have summarized my opinions in the
24	 report.
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1 Q. Okay. Can you with the report in front of you
2	 point us to each opinion that you have
3	 formulated, ultimate opinion? Can you point
4	 to each ultimate opinion that you have
5	 formulated as written in the report?
6	 MR. PELOSO: I'm going to object.
7	 That's a little vague, but you can answer the
8	 question.
9 BY MR. PIROZZOLO:


10 Q. Well, l can do it this way, I could ask her
11	 just to state her opinions. We'll do it that
12	 way.
13	 If it's easier for you to point to
14	 them in the report, please do so, but what I'd
15	 like you to do is tell us what opinions you
16	 have formulated in connection with the
17	 engagements that you have done that has
18	 materialized in the report.
19 A. Well, obviously, the report is my entire
20	 opinion, but I certainly have an overarching
21	 opinion that --
22 Q. Let me interrupt you a minute because what I'm
23	 asking for is the opinions as opposed to the
24	 basis for the o inion.
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1 Q. You mean Metro-Atlantic?
2 A. Metro-Atlantic, Crown Chemical, there's a lot
3	 of different names for it.
4 Q. And do you have subordinate opinions that lead
5	 you to that ultimate conclusion?
6 A. Yes.
7 Q. And what are those?
8 A. Subordinate opinions relate to the fact that
9	 the actions that bring us here resulted from


10	 the discovery and the investigation and the
11	 responses to the 2,3,7,8-TCDD, which is
12	 measured as a TEQ value greater than one part
13	 per billion.
14 Q. Any other subordinate opinions?
15 A. Additional subordinate opinions relate to the
16	 fact that how this 2,3,7,8-TCDD got to the
17	 site to cause the environmental harm that the
18	 regulatory agency and others are responding to
19	 and the fact that how it got to the site was
20	 via the actions of Metro-Atlantic.
21 Q. Are there any other subordinate opinions to
22	 your ultimate opinion?
23 A. Another subordinate opinion relates to how the
24	 2,3,7,8-TCDD was released into the environment


1 A. Okay.
2 Q. What is your ultimate opinion or opinions?
3 A. Okay.
4 Q. I'll go back to --
5 A. All right.
6 Q. -- how that opinion or those opinions evolved.
7
	


So if you could just tell us what opinions
8	 you've formulated.
9
	


MR. PELOSO: Just an opinion
10	 concerning what?
11
	


MR. PIROZZOLO: Of anything, you
12
	


know, that she's prepared to deliver in this
13	 case.
14 BY MR. PIROZZOLO:
15 Q. Let me to clarify my question. I want you to
16
	


state the ultimate opinions that you are
17	 prepared to deliver in this litigation.
18 A. Okay. There's several sections in the report
19
	


that culminate up to an overarching opinion,
20	 and the overarching opinion is that the
21	 congener 2,3,7,8-TCDD is driving the risk and,
22
	


therefore, the actions and, therefore, the
23	 remedies at this site and that, ultimately,
24
	


Metro-Chemical is responsible for that.


1	 and that was via the storage handling and
2	 disposal of materials by Metro-Atlantic.
3 Q. Do you have any other subordinate or --
4	 subordinate opinions to your ultimate opinion?
5 A. I think they wrap up as far as what else will
6	 be done at the site. There's a future tense
7	 that's associated with my opinion, which is
8	 there will be additional response action which
9	 is yet to be defined, and that additional


10	 response action is being driven by the
11	 2,3,7,8-TCDD and, therefore, that additional
12	 response action, whatever that is going to end
13	 up being, is going to be the responsibility of
14	 Metro-Atlantic.
15 Q. Does that complete your answer?
16 A. I believe so.
17 Q. Okay. Thank you.
18	 Can you point to the section of your
19	 report that deals with item 4 that you've just
20	 given me, which is how 2,3,7,8-TCDD was
21	 released to the environment?
22 A. Okay. It's possibly Section 3 and that's
23	 called site operations.
24 Q. Site operations? 
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1 A. "Impacts from Site Operations," yes.
2 Q. What page is it?
3 A. Fourteen.
4 Q. Does it continue beyond page 14?
5 A. Correct. Yes. It does. It goes through page
6	 19.
7 Q. Page 19. Okay. And on page 19, there is a
8	 Section 3.4 entitled "Summary"?
9 A. Correct.


10 Q. And is that summary your opinion, a summary of
11	 your opinion regarding the subject?
12 A. For this particular section, this is a summary
13	 of my opinion for this section, yes.
14 Q. All right. Is there any other portion of the
15	 report that is concerned with the opinion
16	 regarding how 2,3,7,8-TCDD was released to the
17	 environment?
18 A. This is a section that focuses on
19	 Metro-Atlantic's actions that released it to
20	 the environment. There's other portions of
21	 the report that talk about fate and transport
22	 of sediment which was contaminated with the
23	 2,3,7,8-TCDD, but Section 3 is specific to
24	 Metro-Atlantic.


Page 35


1 Q. Maybe we can clarify that. The sections that
2	 deal with fate and transport begin with, if
3	 understand correctly, and tell me if this is
4	 correct -- I'll rephrase the question.
5	 Do the sections that deal with fate
6	 and transport deal with the subject matter of
7	 what occurred with TCDD that somehow got onto
8	 the site without reference to who put it on
9	 the site or caused it to be on the site?


10 A. I'm not following your question. I'm sorry.
11 Q. Do the fate and transport sections begin with
12	 the proposition that there was at some point
13	 TCDD discharged to the site, and following the
14	 discharge of TCDD to the site, then other
15	 things happened?
16 A. The fate and transport discusses the basic
17	 geomorphology and hydrogeology of the area and
18	 how contaminants would migrate and be disposed
19	 and they are not specific to necessarily who
20	 introduced the 2,3,7,8-TCDD.
21 Q. That's the thrust of my question.
22 A. Okay.
23 Q. So that analysis and those opinions begin with
24	 the proposition that at some point


2,3,7,8-TCDD ended up on the site and you,
2	 then, offer your opinion as to what movement
3	 there may have been or what may have happened
4	 to that TCDD subsequently?
5 A. There is an analysis of how it actually got to
6	 the site, and then there's an analysis as to
7	 how it was put into the environment, and then
8	 there's an analysis with respect to how it
9	 moved after it got put into the environment.


10	 So that fate and transport assessment covers
11	 the entire gamut, it's through different
12	 sections.
13 Q. Okay. Is it only Section 3 from pages 14 to
14	 page 19 that concerns itself with your opinion
15	 regarding whether or not Metro-Atlantic caused
16	 the 2,3,7,8 to get onto the site?
17 A. Section 3 is specific to Metro-Atlantic's
18	 handling of materials, it's they are handling
19	 the 2,4,5-TCP, and so Section 3 is specific to
20	 that.
21 Q. That's what I understood.
22 A. Okay.
23 Q. And just to be sure I understand, is there any
24	 other part of your report that concerns itself 
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with Metro-Atlantic causing 2,3,7,8-TCDD to be
2
	


discharged to the site as opposed to TCDD
3
	


being discharged by a party and then moving
4
	


somehow on the site, or not moving, as the
5
	


case may be?
6
	


MR. PELOSO: Before you answer that
question, I'm going to object to the question


8
	


because, obviously, the report is the report
9
	


and it states what it states, and I think this
10
	


type of question can be answered simply by
11
	


reading the report, but certainly you can
12
	


answer the question.
13
	


THE WITNESS: I feel that -- I want
14
	


to answer your question broadly because I feel
15
	


Section 2 is specific to the 2,3,7,8-TCDD
16
	


coming to the site.
17 BY MR. PIROZZOLO:
18 Q. Section 2?
19 A. Section 2.
20 Q. Okay.
21 A. Because that's part of the transport, it had
22	 to have been brought to the site somehow,
23	 whether it comes in by air or by water, by
24	 rail by people by trucks, by tanker trucks,
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1
2
3
4
5
6
7


Page


that is part of its fate and transport.
Q. Okay.
A.	 But I don't want to --
Q.	 But would it be correct that Section 2,


however, does not contain an opinion that
Metro-Atlantic caused it to be on the site?


MR. PELOSO: Same objection.


38


1
2
3
4
5
6
7


8 BY MR. PIROZZOLO: 8
9 Q.	 It either does or not. I'm not trying to -- 9


10 A.	 I think it specifically does just that. It 10
11 has been -- 11
12 Q.	 Okay. Then, please, show me where. 12
13 A.	 On page 13. 13
14 Q.	 Page 13. I've got page 13. 14
15 A.	 Yes. 15
16 Q.	 And what is there on page 13 that tells how 16
17 Metro-Atlantic caused it to be on the site? 17
18 A.	 On the very last paragraph, there's a summary 18
19 statement that is summarizing my opinion that 19
20 Metro-Atlantic caused the 2,4,5-TCP to be 20
21 brought to the site in order to do its 21
22 manufacturing process. 22
23 Q.	 Okay. So Section 2 and Section 4, so far, 23
24 deal with Metro-Atlantic having caused the 24
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1 2,3,7,8-TCDD to be discharged or placed on the 1
2 site. 2
3 Is there any other section that 3
4 deals with Metro-Atlantic having caused 4
5 2,3,7,8-TCDD to be deposited on the site? 5
6 A.	 I would correct your statement in that it was 6
7 Section 3 that we were just talking about 7
8 previously, where we were talking about how 8
9 that was Metro-Atlantic causing -- 9


10 Q.	 I'm sorry. You're right. Yes. I'm sorry. I 10
11 misspoke. Let me just make sure the record is 11
12 right. 12
13 Section 3 deals with the subject 13
14 matter of Metro-Atlantic having discharged 14
15 2,3,7,8 to the site, in your opinion, and 15
16 Section 2 does, as well? 16
17 A.	 Yes. 17
18 Q.	 Okay. Is there any other section that deals 18
19 with that subject matter? 19
20 A.	 Well, I think the entire opinion obviously 20
21 does because the entire opinion, I'm talking 21
22 about what information we see, whether it's 22
23 from aerial photographs and the different 23
24 figures, it brings -- it's additive. 24
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The opinion is an additive document
starting very broadly with what is the
regulatory response, and then going through
with more and more and more detail as to the
specifics of the regulatory response and how
that ties into the operators atThe site.


So I'm uncomfortable with having you
try to say that my opinions are tied to just
Sections 2 and 3 related to Metro-Atlantic.
It is an additive opinion.


Q. Okay. I understand that qualification.
Would it be -- can you point to


anything subsequent to Section 3 or page 19 in
which you offer an opinion that
Metro-Atlantic, as opposed to some other
party, discharged 2,3,7,8 to the site, TCDD to
the site, 2,3,7,8-TCDD to the site?


A. The --
Q. To help you, does -- or does everything


subsequent to Section 3 assume that
Metro-Atlantic discharged 2,3,7,8-TCDD to the
site and you describe what happened to it on
the site after the discharge?


A. I think that is a fair statement that after --
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after I established that Metro-Atlantic
brought in material, and then in its process
released it, then the remaining part of the
opinion deals with what we see and how it's
going to'be dealt with and, therefore, that
was originally Metro-Atlantic's contribution
of contaminants.


Q. That would be a fair understanding of the
sections of your report?


A. Yes, that it's additive and builds on it.
Q. Now, would the concept of an initial discharge


of 2,3,7,8-TCDD be pertinent to your opinion?
MR. PELOSO: Objection. Opinion as


to what? My objection is noted. You can
answer the question.


THE WITNESS: No. I don't think it
matters if it's something initial or if it's
something that happened over a period of time.


BY MR. PIROZZOLO:
Q. I just want to find the vocabulary so we can


discuss this. It's your opinion that
Metro-Atlantic discharged 2,3,7,8 to the site?


A. It discharged TCP, 2,4,5-TCP.
Q. TCP?    
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1 A. Yes. That is the raw material that brought
2	 it --
3 Q. Okay. Why don't I back up, then. What do you
4	 say in your opinion that Metro-Atlantic
5	 discharged to the site that in your opinion
6	 caused 2,3,7,8-TCDD to be on the site?
7 A. In my opinion, it talks about the
8	 hexachlorophene process and that in order to
9	 initiate and execute that hexachlorophene


1 0	 manufacturing process, they brought in the
11	 2,4,5-TCP into the site and then did its
12	 process through their heating and acid
13	 extraction and filtration, et cetera, and that
14	 process is what released the 2,4,5-TCP and
15	 that was contaminated with the 2,3,7,8-TCDD.
16 Q. So would it be your opinion that between the
17	 time that 2,4,5-TCP was delivered to
18	 Metro-Atlantic and the time Metro-Atlantic's
19	 finished product was delivered from the site
20	 to its customer, that 2,4,5-TCP was released
21	 to the site?
22 A. That was the time frame over the period of
23	 months that they actively brought in the
24	 material and manufactured there. Obviously,
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1	 your opinion that whatever 2,4,5-TCP was
2	 released to site by Metro-Atlantic was
3	 released during that less than a year period?
4 A. Correct.
5 Q. Okay. Now, do you have an opinion as to how
6	 that release occurred?
7 A. Yes.
8 Q. Or those releases occurred?
9 A. Yes.


1 0 Q.	 rephrase the question. Do you have an
11	 opinion as to how the release or releases
12	 occurred?
13 A. Yes.
14 Q. Okay. Would you state in full detail your
15	 opinion on that subject?
16 A. Okay. Based upon the information I've looked -
17	 at, I feel that the raw TCP that was brought
18	 to the vicinity of the property was spilled in
19	 its delivery process on-site and I also feel
20	 that TCP and/or additional waste streams as
21	 part of the manufacturing process was released
22	 to the site, both in terms of liquid waste as


well as filtrate or solid waste.
24 Q. I'm sorry. Liquid waste and? 
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1	 continuous releases occur because remediation
2	 hasn't been completed out there, there's
3	 still --
4 Q. Do you have an opinion that 2,4,5-TCP was
5	 released to the site at any other time or in
6	 any other way?
7 A. I have an opinion about that.
8 Q. And what is that opinion?
9 A. That there's no evidence of 2,4,5-TCP being


10	 released anywhere else on the site other than
1 1	 in the vicinity of the hexachlorophene
12	 manufacturing building and by Metro-Atlantic.
13 Q. Okay. So 1 can understand, is it your
14	 understanding that the hexachlorophene
15	 manufacturing operated for about nine or 10
16	 months in 1964 and 1965?
17 A. My understanding is, yes, it was less than a
18	 year in that time frame.
1 9 Q. Less than a year?
2 0 A. Correct.
21 Q. So that we can communicate, let's refer to the
22	 period of operation of the hexachlorophene
2 3	 plant as being less than a year in 1964 and
2 4	 1965.1 want to make sure 1 understand - is it
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1 A. Solid.
2 Q. 1 don't want to interrupt your answer. Let me
3	 just state for the record 1, at no point, want
4	 to interrupt your answer by asking a question
5	 before you're finished, so if I do that
6	 inadvertently, let me know. So if you're
7	 finished with your answer, I'll ask the next.
8 A. I'm finished.
9 Q. Okay. Thank you.


10	 Can you give in as full detail as
11	 you need to the basis for your opinion that
12	 raw TCP was spilled in the delivery process?
13 A. The site data shows TCP at depth in the
14	 vicinity of the former hexachlorophene
15	 building, as also it shows the 2,3,7,8-TCDD at
16	 depth in the same vicinity, and that signature
17	 of contamination of those types of materials
18	 at depth says to me that that's a source area
19	 of more than just drips, but it actually
20	 likely was the raw TCP that, whether they were
21	 filling the outside storage tank or the hoses
22	 that they would use to connect, that they
23	 would have released the free product TCP on
24	 the site.
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1 Q. Does that complete your answer to that
2	 question?
3 A. For the delivery portion of it, yes.
4 Q. If I understood correctly, you said there is
5	 TCPP (sic) somewhere on the site at depth, you
6	 said?
7 A. 2,4,5-TCP, yes, is at depth.
8 Q. Could you tell us where that is?
9 A. Ifs in the vicinity of the hexachlorophene


10	 building.
11 Q. is it within the footprint of the
12	 hexachlorophene building?
13 A. The borings and monitoring wells that have
14	 been installed aren't right in the footprint,
15	 it's adjacent, it's in the vicinity.
16 Q. It's adjacent?
17 A. Yes.
18 Q. How far from the footprint are the ones that
19	 you're relying on?
2 0 A. I can't give you exact numbers, but it's
21	 close.
22 Q. Maybe a better way to get at it is are there
23	 certain monitoring wells that inform your
24	 opinion?
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1	 2,3,7,8-TCDD.
2 Q. You used the phrase "contaminants collocated,"
3	 what does that mean --
4 A. Correct.
5 Q. -- as you use that term?
6 A. One of the ways that you look at a site and
7	 try to interpret source material versus
8	 something that was maybe transported somewhere
9	 is the synergy of the chemicals or materials


10	 that you see, whether it's in the boring, on
11	 the surface of the soil, in the ground water
12	 or in the sediments, and so when you see a
13	 number of marker chemicals line up, then that
14	 starts being a substantial amount of evidence
15	 to be able to rely upon as to source material.
16 Q. What do you mean by synergy, as you use that
17	 word?
18 A. Chemicals that you would expect to see
19	 together.
20 Q. And what do you mean by marker chemicals?
21 A. In the case of when one -- for this case,
22	 specifically, we know that TCP, 2,4,5-TCP was
23	 the carrier, was the host material for the
24 	2,3,7,8-TCDD. And so when you have those 
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1 A. Yes.
2 Q. Can you identify those monitoring wells?
3 A. The monitoring well series MW-05.
4 Q. MW-05?
5 A. Correct. And I believe MW-13 and the recent
6	 wells that LEA installed, and I can't remember
7	 what -- LEA 1 and 2 and 3 I think is what
8	 they're called.
9 Q. One, two and three?


10 A. I believe so.
11 Q. Can you explain to us what there is about
12	 those wells that informs your opinion?
13 A. Those wells are located in what I would
14	 consider to be close proximity to the
15	 hexachlorophene building, they sampled for
16	 both in soil and ground water a number of
17	 contaminants that are collocated, that show
18	 collocation of the 2,3,7,8-TCDD with the
19	 chemicals that were consistently used with the
20	 hexachlorophene manufacture, so there are the
21	 TCP in these wells. I'm not sure LEA tested
22	 for TCP, but I know they tested for the PCE,
23	 which is tetrachloroethylene, which was used
24	 in the manufacture, along with the
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1	 together, and particularly when you have them
2	 together in the area where you know the
3	 material was stored and handled, and when you
4	 also have it together with the chlorinated
5	 solvent tetrachloroethylene, which was part of
6	 the process that this material was -- was
7	 purified with, it adds up to the fact that
8	 that's the source for those -- for what you're
9	 observing in that area.


10 Q. Is that all the bases for your opinion that
11	 raw TCP was spilled in the delivery process?
12 A. There's certainly basis of opinion related to
13	 eyewitness accounts, people who participated
14	 in the operations that talked about the
15	 above-ground storage tank, that talked about
16	 the handling, the movement of material and
17	 chemicals in the manufacturing process of
18	 Metro-Atlantic.
19 Q. Are you aware of any eyewitness account of TCP
20	 being spilled during the delivery process?
21 A. No.
22 Q. So, therefore, such eyewitness account would
23	 not be a factor in your opinion?
24 A. No. It doesn't factor into my opinion.
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1 Q. Now, give me all of the information that you
2	 have that is the basis of your opinion as to
3	 the first point, TCP delivered -- spilled
4	 during the delivery process. Let me do a
5	 better question.
6	 Have you now given us all the
7	 reasons for your opinion that TCP was spilled
8	 during the delivery process?
9 A. There's secondary information that I would


10	 rely upon just based upon the typical
11	 movement, handling, storage of chemicals in
12	 that time frame, but it's not necessarily
13	 specific, such as the eyewitness accounts that
19	 you're talking about.
15 Q. What is the secondary evidence?
16 A. Secondary information relates to the
17	 statements by the owner of this facility as
18	 well as some of the workers for the
19	 hexachlorophene that talk about the location
20	 of the above-ground storage tank, the outside
21	 tanks, the transfer of liquids into process
22	 vats. Some of those deposition statements do
23	 tie into the main Metro-Atlantic processing
24 	facility, they're not specific to the 


Page 52


1	 delivery of TCP to Metro-Atlantic and the time
2	 that Metro-Atlantic delivered its finished
3	 product to the customer, could you tell us


what the basis is for that part of your
5	 opinion?
6 A. Okay. And that isn't necessarily bounded by
7	 the active manufacturing time frame, the nine
8	 months to 12 months that we're talking about.
9	 The liquid waste, we know that there


10	 was several waste streams that were created as
11	 a result of the hexachlorophene manufacturing,
12	 which is a purification of the 2,4,5-TCP, and
13	 there are accounts of piping that exited from
14	 the hexachlorophene building to the river that
15	 was observed to carry liquids, liquid waste
16	 out of that facility. So that's my basis of
17	 opinion for the liquid waste portion of it.
18 Q. Okay. Why don't we -- if I could ask you some
19	 questions about the liquid waste portion
20	 because I think you have an opinion about
21	 solid waste, as well.
22 A. I do.
23 Q. Could you tell us what are the waste streams
24	 that you are referring to? 
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1 A. The waste streams, I'm relying upon
2	 Mr. Menoutis and his evaluation of
3	 Mr. Cleary's patents and his other work that


he did in identifying three basic waste
5	 streams from the TCP purification process to
6	 come up with hexachlorophene.
7 Q. It may save us a lot of time, would it be
8	 correct that you do not have an independent
9	 opinion that there was either TCP or


10	 2,3,7,8-TCDD in any of what you call waste
11	 streams coming from the hexachlorophene
12	 manufacturing?
13 A. I have no independent opinion, correct.
14 Q. So your opinion -- thank you.
15	 With respect to the piping exiting
16	 to the river, what is the basis for your
17	 opinion that 2,3,7,8-TCDD or TCP would have
18	 been transported in that pipe?
19 A. Yes. The pipe was described by an operator
20	 for Metro-Atlantic and described to the point
21	 of observing liquids coming out of it,
22	 described that it was replaced regularly,
23	 periodically, because of corrosion, and his
24	 descriptions were of the time frame that the
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hexachlorophene manufacture location, but I
2
	


feel that there is some validity to their
3
	


observations as to how chemicals were moved
4	 within the processes.
5
	


Okay. I want to make sure I understand
6
	


correctly because you've used the word
7
	


"eyewitness" again.
8
	


Do you know of any person who has
9
	


testified or given a statement or provided an
10	 affidavit or given information orally who says
11
	


"I saw TCP spilled during the delivery
12
	


process"?
13 A. I don't think I used the term "eyewitness," I
19
	


think I said employees of Metro-Atlantic, but
15	 no
16 Q. The answer to my question, though, is you
17
	


don't know of any such person?
18 A. Correct. I don't know of any eyewitnesses.
19 Q. Okay. Now, I'd like to ask you about the
20
	


second part of your opinion which is, as I
21	 understand it, that TCP was released in liquid
22	 waste and solid waste --
23 A. Correct.
24	 -- during the period of time between the
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1	 hexachlorophene manufacturing was occurring.
2 Q. You don't have any further information on
3	 that?
4 A. That was what I relied upon.
5 Q. Who was this operator?
6 A. Turcone.
7 Q. Mr. Turcone. And do you know what Mr. Turcone
8	 did for Metro-Atlantic?
9 A. It sounds like he did quite a few things for


10	 Metro-Atlantic, but he worked in both the
11	 so-called auxiliary buildings as well as the
12	 main Metro-Atlantic --
13 Q. What do you mean by --
14 A. -- processing plant.
15 Q. -- the auxiliary building?
16 A. He talked about being in the hexachlorophene
17	 facility as well as the maintenance facility,
18	 where the reserve salt was dried, as well as
19	 being in the main Metro-Atlantic facility.
20 Q. And to your understanding, did he give any
21	 time frame of his observation of this pipe?
22 A. I don't remember any weeks or months of time
23	 frame other than he saw it several times is
24	 what he talked about.
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1	 corrosive.
2 Q. Do you have an opinion as to what the
3	 corrosive material was --
4 A. I don't.
5 Q. -- if there was such a corrosive material?
6 A. I would rely upon Mr. MenOutis.
7 Q. So that, again, you have no independent
8	 opinion regarding whether TCP -- you have no
9	 independent opinion as to whether 2,4,5-TCP or


10	 2,3,7,8-TCDD was discharged through this pipe
11	 that Mr. Turcone allegedly speaks about?
12 A. Well, I do have an independent opinion in that
13	 I look at other evidence about the site and
14	 what I observe for the contamination in the
15	 river and down at Allendale Pond, that all
16	 suggests to me that there needed to have been
17	 a surface discharge somewhere for this
18	 2,3,7,8-TCDD.
19 Q. Is there any other independent basis for that
20	 conclusion?
21 A. Other than, again, going back to what we're
22	 observing in the ground in this area and the
23	 consistency of the information, the chemical
24	 information that's been tested, which all
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1 Q. Did he -- to your understanding, did he give
2	 any bracket of the time between which he may
3
	


have first seen it and the time within which
4
	


he may have last seen that?
5 A. Not that I can recall, no.
6 Q. Did he give any description of where that pipe
7	 went to?
8 A. What he described was a black pipe that exited
9
	


the building towards the river, I don't think
10
	


he was specific saying it went all the way to
11
	


the river, I think he just said it exited out
12	 onto the ground, and he talked about observing
13	 multiple times liquids coming out of that
14	 pipe.
15 Q. Okay. Do you have any opinion as to what was
16
	


in the liquid, if there was such liquid?
17 A. Well, I would go back and rely upon
18
	


Mr. Menoutis as to what the waste streams
19	 were.
20
	


The description by Mr. Turcone of
21
	


the fact that the pipe appeared to corrode and
22	 need to be replaced so often would suggest
23
	


that, certainly, it was a corrosive material,
24	 whether it was an acid or whatever, it was
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1	 leads to some sort of surficial discharge in
2	 this area, no, nothing else.
3 Q. And I want to be very clear, you have no


information of the chemical structure or the
5	 chemical materials that would be in this
6	 liquid that Mr. Turcone thinks he saw, on your
7	 own, other than what Mr. Menoutis talks about?
8 A. Correct.
9 Q. Now, you have an opinion that solid waste from


10	 the hexachlorophene manufacturing process
11	 contributed to the presence of 2,3,7,8-TCDD on
12	 the site?
13 A. Yes. I do.
14 Q. Could you explain in full detail the basis for
15	 that opinion?
16 A. Okay. The waste streams, again described by
17	 Mr. Menoutis, talks about the production of
18	 filtrate and still bottoms, which would be
19	 waste that would not necessarily be discharged
20	 out a pipe directly.
21	 The description by Metro-Atlantic
22	 employees about handling of filter solids in
23	 other portions of the Metro-Atlantic
24	 operations suggests that they commonly either 
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1	 washed solids out the door or into drains, if
2	 they could, or they would drum the solids.
3 Q. Sorry. Wash solids or?
4 A. Or drum solids.
5 Q. Put it in drums, you mean?
6 A. Yes. Yes. They would scoop it up, scrape it
7


	


	 out, put it in drums, and it would be disposed
of.


9	 There are eyewitness accounts as to
10	 drummed waste taken by Metro-Atlantic down to
11	 the so-called dump down at the end of the
12	 peninsula and this solid waste containing any
13	 residuals of the 2,3,7,8-TCDD would then be
19	 transported in this mechanical fashion or by
15	 people down to the end of the peninsula.
16	 That's the end of the opinion.
17 Q. I have some follow-up questions. Do you have
18	 an independent opinion; by that, I mean an
19	 opinion of your own as opposed to where you
20	 would rely on another person, as to what was
21	 in what you call the filtrate?
22 A. No. The filtrate is a described item by
23	 employees, and what was chemically in the
24	 filtratej wou ld 	ttis for.
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1 Q. And you mentioned still bottoms, do you have
2	 an independent opinion of what was in the
3	 still bottoms?


A. No.
5 Q. And are you referring to filtrate and still
6	 bottoms from the hexachlorophene production in
7	 the approximate year that that production went
8	 on?
9 A. Yes.


10 Q. You mentioned eyewitness accounts, what are
11	 the eyewitness accounts regarding the filtrate
12	 and still bottoms regarding the
13	 hexachlorophene production that you're
14	 referring to?
15 A. The individuals I was talking about were
16	 talking about Metro-Atlantic standard
17	 procedures in handling filtered waste material
18	 and other residual materials from their
19	 chemical manufacturing processes, not specific
20	 to the hexachlorophene facility.
21 Q. Do you know of any eyewitness account as to
22	 how Metro-Atlantic handled filtrate or still
23	 bottoms in connection with the hexachlorophene
24	 operation, if there were such thin. s at all? 
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1 A. Not specific to the hexachlorophene facility.
2 Q. So it would be fair to say your opinion is
3	 based on the Metro-Atlantic employees
4	 description of the handling of filtrate and
5	 still bottoms in its main operating plant?
6 A. It could be from their main operating plant
7	 and the hexachlorophene facility because these
8	 employees weren't being specific and didn't
9	 know what was in the still bottoms or the


10	 filtrate that was being disposed of.
11 Q. Okay. Now I'm confused. Do you know of any
12	 Metro-Atlantic employee -- withdrawn.
13	 Do you know of anyone who has
14	 described in either deposition, in an
15	 affidavit, a statement or orally, how filtrate
16	 was handled in connection with the
17	 hexachlorophene manufacturing operation?
18 A. The descriptions that exist in depositions and
19	 statements are, in general, how filtrate was
20	 handled in the Metro-Atlantic operation, they
21	 were not specific to hexachlorophene.
22 Q. More specifically, are there any descriptions
23	 you know of that in any way describe how
24 	filtrates were handled in the specific 


Page 6


1	 hexachlorophene manufacturing building?
2 A. The patent, Cleary, certainly describes the
3	 processes of the need to wash various steps of
4	 the manufacturing processes and that you would
5	 create these various materials, but his
6	 descriptions are not necessarily specific to
7	 what Metro-Atlantic did, but he does describe
8	 those specifically for the hexachlorophene
9	 process.


10 Q. And you say he describes them in a patent?
11 A. And he, also, was deposed and there were
12	 several documents.
13 Q. And with respect to still bottoms, do you have
14	 any information of an eyewitness, either
15	 deposition testimony, affidavit, statement or
16	 oral, who has described whether there were
17	 still bottoms in connection with the
18	 hexachlorophene operation, and if there were,
19	 how that was handled specifically with respect
20	 to the hexachlorophene operation?
21 A. Again, still bottoms, I think, were described
22	 by Cleary in his operation -- in the way he
23	 envisioned hexachlorophene to be manufactured.


Menoutis is the one who described
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1
	


them specifically based upon his analysis and
2	 also his work. He looked at the EPA
3
	


information about hexachlorophene manufacture.
4
	


The employees in their depositions
5	 were talking about in general what they did as
6	 employees dealing with waste, and when they
7	 changed over chemical processes working for
8
	


Metro-Atlantic, they were not specific to
9
	


hexachlorophene manufacture.
10 Q. Did you read those deposition --
11 A. I did.
12	 -- depositions yourself?
13 A. I did.
14
	


Did you find that those descriptions pertained
15
	


to the main Metro-Atlantic plant and not the
16
	


hexachlorophene plant?
17
	


MR. PELOSO: I'm going to object. I
18
	


think the question's already been answered,
19
	


but you can answer.
20
	


THE WITNESS: 1 did read all those
21
	


depositions. And I think that in some cases,
22	 yes, they were trying to be very specific
23	 about the main plant. Some of those employees
29	 also, as I've indicated, did work in other
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MR. PIROZZOLO: Would you like a
recess or do you want to keep going?


THE WITNESS: I could use some more
water, so maybe a five minute --


MR. PIROZZOLO: Why don't we take a
five minute recess.


(Brief pause.)
BY MR. PIROZZOLO:
Q. With respect to the still bottoms and


filtrate, do you have an opinion as to how
they caused 2,3,7,8-TCDD to be deposited on
the site?


A. Yes.
Q. And what is that opinion?
A. That the filtrate and/or still bottoms were


treated as a solid waste by Metro-Atlantic and .
that some amount, a portion, of those which
would be contaminated with the 2,3,7,8-TCDD
was taken down to the dump at the end of the
peninsula and that solid waste then would have
been released and exposed to the elements
and/or bulldozers and/or flooding that would
have allowed the dispersion of the
2,3,7,8-TCDD into the environment.


2
3
4
5
6
7
8
9


10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
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1	 areas on the facility and whether or not they
2	 were describing just something in the main
3	 plant or anywhere in general where they did
4	 their job is not specific in their deposition.
5 BY MR. PIROZZOLO:
6 Q. Can you identify any Metro-Atlantic employee
7	 that worked -- withdrawn.
8	 Based on depositions, affidavits,
9	 statements or any other information you have,


10	 can you identify any Metro-Atlantic employee
11	 who actually physically worked in the
12	 hexachlorophene plant?
13 A. I think Turcone is the one who said worked
14	 down there in that building.
15 Q. Can you identify any employee other than
16	 Mr. Turcone?
17 A. I can't think of another name right now, no.
18 Q. Did Mr. Turcone describe filtrate and still
19	 bottoms with respect to the hexachlorophene
2 0	 manufacturing operation?
21 A. He did not describe it specifically. He was
22	 not, I think, part of the actual mixing and
23	 the vat aspect of the hexachlorophene
24	 manufacturing.
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1 Q. And what is the basis for that opinion?
2 A. The basis of that is the standard operating
3	 procedures that were described by
4	 Metro-Atlantic employees as well as
5	 observations of Metro-Atlantic procedures of
6	 taking waste to the dump, so-called end of the
7	 peninsula, and disposing of waste down there.
8	 And, also, the opinion is based upon
9	 the observations of distribution of


1 0	 contaminants that are observed down at the end
11	 of the facility, down the end of the
12	 peninsula, in the context of how the site has
13	 been redeveloped, in the context of the
14	 release from dams, et cetera.
15 Q. You used the word "contaminants," are you
16	 referring to 2,3,7,8-TCDD or something else?
17 A. Excuse me. Your question was specific to --
18 Q. It was.
19 A. -- the 2,3,7,8 and I'm specifically answering
20	 2,3,7,8-TCDD as part of a waste byproduct from
2 1	 the hexachlorophene process.
22 Q. Would you explain what there was about
2 3	 Metro-Atlantic's standard operating procedures
24	 that leads you to the opinion that 
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1	 2,3,7,8-TCDD was deposited in the dump area?
2 A. The processes that were described by
3	 Metro-Atlantic employees was the handling of
4	 filtrate in their standard jobs, as to what
5	 they did as far as shoveling up, separating,
6	 washing down, hosing, putting in drums
7	 filtrate and solid materials, they called it
8	 sometimes debris, that that was the standard
9	 procedure that a Metro-Atlantic person would


10	 do when they were faced with those types of
11	 byproducts from their manufacturing
12	 operations.
13 Q. Are the descriptions that you are referring to
14	 descriptions given by Metro-Atlantic employees
15	 in depositions, affidavits, statements, and
16	 the like?
17 A. Yes.
18 Q. Do you have any information given orally
19	 regarding what you would consider standard
20	 operating procedures?
21	 MR. PELOSO: I'm going to object. A
22	 deposition is oral by nature, so I don't know
23	 what you mean by that.
24 BY MR. PIROZZOLO:
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in how they handled the byproducts of the
2	 materials that are produced by Metro-Atlantic.
3 Q. Produced in the main manufacturing operation,
4	 isn't that right?
5 A. They were not always specific as to where they
6	 were talking about.
7 Q. And regarding the taking of waste to the dump,
8	 what information do you have of the taking of
9	 waste to the dump?


10 A. Again, the depositions, affidavits and
11	 statements describe Metro-Atlantic trucks and
12	 personnel going to the dump and dumping out
13	 waste, and that the waste was described as
14	 black sludgy by people in their depositions.
15 Q. Do you have any information that that waste
16	 came from the hexachlorophene manufacturing -
17	 operation?
18 A. Not specifically, no.
19 Q. Did you read those depositions?
20 A. Yes. I read them.
21 Q. Yourself?
22 A. Yes. I did.
23 Q. So you're not relying on someone else?
24 A. No. I did not.


Page


1 Q. Well, I mean not recorded in the -- do you
2	 rely on any interview you've had with a
3	 Metro-Atlantic employee? Do you rely on any
4	 interviews persons working for you have had
5	 with Metro-Atlantic employees --
6 A. No.
7 Q. -- that is not embodied in depositions,
8	 affidavits or statements?
9 A. No. The information that I rely upon is


10	 embodied in the information that you've just
11	 listed and it was not based upon any
12	 interviews of anyone.
13 Q. Okay. And is that information that is in
14	 depositions, statements and affidavits
15	 regarding Metro-Atlantic operations,
16	 information that pertained specifically to the
17	 hexachlorophene building?
18 A. It does not pertain specifically to the
19	 hexachlorophene building.
20 Q. Does that information, in fact, pertain to the
21	 main manufacturing operation of
22	 Metro-Atlantic?
23 A. It pertained to the standard operating
24	 procedures of these emylovees of the compan
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Q. And are all of the depositions, statements and
affidavits that you're relying on listed in
the references in your report?


A. Yes. They are listed either in the table or
they're listed in Appendix B.


Q. Are they in both places or...
A. In some cases, they're in both places, yes.


Which is the more complete list?
A. B.


Appendix B?
A. Correct.


Can I ask you to look at Appendix B and tell
me what matter listed in Appendix B that you
rely on for your opinion regarding
Metro-Atlantic's handling of filtrates, still
bottoms and other solid waste which you
believe was generated in the hexachlorophene
operating process?


A. Yes. And the waste products developed in the
hexachlorophene process, I'm relying on
Mr. Menoutis to describe what those processes
are.


There's four pages --
Q. I think my question -- let me rephrase it. I
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1	 thought my question was, maybe I misspoke,
2	 what matter listed in Appendix B do you rely
3	 on regarding your opinion as to what


Metro-Atlantic did with filtrates, still
5	 bottoms and any other solid waste that you
6	 think was generated in connection with the
7	 hexachlorophene operation?
8 A. Again, the listing in Appendix B is a list of
9	 all of the information that was specific to


10	 this site, and in it are many affidavits,
11	 depositions and statements by different
12	 individuals that talked about their roles in
13	 Metro-Atlantic manufacturing processes where
14	 they either did or observed solids, filtrate
15	 material being washed, shoveled up, put down
16	 drains with hoses and or put into drums and
17	 taken off --
18	 MR. PIROZZOLO: Could you read my
19	 question, please.
20	 (Whereupon, the record was read back
21	 by the court reporter as requested.)
22 BY MR. PIROZZOLO:
23 Q. So if you could just run down Appendix B and
24	 just tell us what it is that informs that
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1	 opinion.
2 A. Okay. The deposition by Ken Neri, deposition
3	 by John Turcone, deposition by Larry Bello,
4	 believe the statement by David Carbone, I
5	 believe the statement by Joe Nadeau, an
6	 affidavit by Charlotte Knot, statement by John
7	 Joyal.
8 Q. John Joyal?
9 A. Joyal.
10 Q. J-O-Y-A-L?
11 A. Correct.
12 Q. Thank you.
1 3 A. A deposition by Charlotte Knot, deposition by
14	 Ray Nadeau, deposition by --
15 Q. I'm sorry. Raymond Nadeau?
16 A. Correct. Deposition by John Turcone.
17 Q. Excuse me. Let me find that. Turcone. I'm
18	 sorry. I don't see that. Where is that?
19	 MR. PELOSO: It's right after
20	 Nadeau.
21	 MR. PIROZZOLO: Oh, yeah. Okay.
22	 Thank you.
23	 THE WITNESS: Affidavit by Tom
24	 Cleary, deposition b Tom Cleary, deposition
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1	 exhibits by Cleary, a deposition by Charlotte
2	 Knot.
3	 I'm on page 2, now. Two thirds the
4	 way down, testimony by Joe Nadeau, Ray Nadeau.
5	 I'm on page 3.
6	 MR. PIROZZOLO: PIA sorry? I didn't
7	 hear. I'm sorry.
8	 MR. PELOSO: She's on page 3.
9	 MR. PIROZZOLO: Page 3. Okay.


10	 Thank you.
11	 THE WITNESS: A statement by David
12	 Carbone, and right above it, deposition
13	 Raymond Nadeau, deposition Joe Nadeau,
19	 affidavit Ray Nadeau.
15	 I'm on page 4. I think that's the
16	 list.
17 BY MR. PIROZZOLO:
18 Q. That's it. Okay.
19	 And while we're at that, in all of
20	 the opinions that you are prepared to give
21	 with respect to this matter listed in your
22	 report, you are relying on other expert
23	 testimony or expert opinions?
24 A. On some elements of it, yes.
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1 Q. And you've already told us you rely on
2	 Mr. Menoutis?
3 A. Correct.
4 Q. And what do you rely on Mr. Menoutis for?
5 A. His analysis of the hexachlorophene process
6	 and the likely waste streams and
7	 concentrations of 2,3,7,8-TCDD in those waste
8	 streams.
9 Q. And is there any other expert opinion that you


10	 rely on?
11 A. Barbara Taylor.
12 Q. Barbara Taylor. And what do you rely on
13	 Barbara Taylor for?
14 A. Barbara Taylor evaluated the dioxins and
15	 furans at the site specifically with respect
16	 to the congeners that drove the excess risk
17	 and, therefore, the cleanup for the site.
18 Q. Do you rely or any other expert opinions?
19 A. Well, David Morrow had rendered an opinion as
20	 far as a principal component analysis with
21	 respect to the dioxin material.
22 Q. And do you rely on him?
23 A. Yes.
24 Q. Is there any other expert opinion that you 
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1	 rely upon?
2 A. There was a lot of other work by others,
3	 whether it's Army Corps of Engineers and
4	 Battelle and all others that performed
5	 technical work that I'm relying upon, but I
6	 don't know if you would classify that as
7	 so-called expert work, it's site information
8	 that I rely upon.
9 Q. Well, let me ask this, you describe in your


10	 report in great detail the various work done
11	 by or for EPA in connection with this site;
12	 did you draw anything from that information in
13	 connection with your opinion?
14 A. Yes.
15 Q. And does that include a matter that the EPA,
16	 itself, authored or a matter authored by EPA
17	 contractors?
18 A. It can be authored by EPA contractors, also.
19 Q. Which are the contractors that you relied on?
20 A. Work by Tetra Tech, work by LEA, work by
21	 QEA --
22 Q. By whom?
23 A. QEA.
2 4 Q. QEA. Thank you.
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1 A. Work by -- I think Weston had some work, work
2	 -- well, Battelle, obviously.
3 Q. Battelle?
4 A. Yeah. Battelle is a major one. There's US
5	 Army Corps of Engineers did some work out
6	 here. The risk assessment consultant, Mack
7	 Tech, performed work as part of that RI and I
8	 was, relying upon that. Those are the names of
9	 contractors that I can think of right off the


10	 top of my head.
11 Q. Is all -- are all the documents that are
12	 either authored by the EPA or by these
13	 contractors that you relied on listed in your
14	 report?
15 A. Yes. They would be listed in Appendix B.
16 Q. So there's no undisclosed information in that
17	 regard?
18 A. No, not that I'm aware of.
19 Q. With respect to your opinion regarding the
20	 spilling of TCP when delivered to the
21	 hexachlorophene manufacturing, with respect to
22	 your opinion regarding the liquid discharge
23	 through the pipe that you have described and
24	 with res ect to our opinion re ardin still
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bottoms and filtrate, what did you draw from
2	 the information you looked at authored by the
3	 EPA and by the contractors that helped inform
4	 your opinion?
5 A. You said EPA and contractors, you also want
6	 the other experts' opinions that I listed,
7	 too, or --
8 Q. Well, you've already told us about the other
9	 experts, so I'm asking now about the EPA --


10 A. Okay.
11 Q. -- EPA authored material and material that
12	 you've just told us about, which were,
13	 apparently, contractors to EPA.
14 A. Okay. The information that was collected
15	 about the site, both from the standpoint of
16	 soil sampling, monitoring well installation,
17	 survey work that was done, evaluation of river
18	 hydrodynamics, the ability of movement of
19	 contaminants in water as well as movement in
20	 ground water, all of the studies that have
21	 been done by others out at this site all
22	 inform my opinion in regards to the presence
23	 and the likelihood of the spillage of the TCP
24	 as a  result of delivery as well as the release 
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of waste as part of the hexachlorophene
2	 process.
3 Q. Let's break it down, if you will. Is there
4	 anything at all in that material that
5	 describes a spill of TCP?
6 A. Yes. From the standpoint of in the RI, the
7	 installation and testing and evaluation and
8	 the posting maps by Battelle, all are looking
9	 at the concentrations of TCP in specific


10	 locations at the site and with depth, and
11	 observations are made as far as source
12	 movement of that contaminant.
13 Q. I don't mean to quibble, but those reports say
14	 there is TCP in a certain location.
15 A. Correct.
16 Q. Is there anywhere in the material that the EPA
17	 generated or that its contractors generated
18	 that says someone saw a spill, someone
19	 reported a spill, that there was a practice of
20	 spilling, there's a record of a spill,
21	 anything like that that specifically says
22	 there was a spill?
23 A. These contractors are responsible for
2 4	 collectin data and not ins to subscribe
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1	 operations to it. I think NewFields probably
2	 came as close as possible in the RI.
3 Q. And what did NewFields say?
4 A. NewFields was an evaluation of the dioxin
5	 materials and did congener evaluation and,
6	 with some statistical analysis, rendered
7	 opinions about the source of dioxin -- or
8	 2,3,7,8-TCDD directly into the river versus
9	 what was placed on land.


10 Q. Is there any other that, in your opinion or in
11	 connection with your opinion, provides
12	 information that there was a spill as you've
13	 previously described at the hexachlorophene
14	 operation?
15 A. I don't know that it's classified as a spill.
16	 They may classify it as a release or an
17	 introduction of contaminants to the
18	 environment.
19 Q. And do they say how it was introduced?
20 A. There are descriptions in the RI that were
21	 specific to the hexachlorophene manufacturing
22	 process where they, in effect, say this was a
23	 manufacturing process which received the
24 	2,4,5-TCP as a raw product and this -- and  we
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1	 found 2,4,5-TCP in that same collocated area.
2 Q. So it's correct they never connected the dots,
3	 they said there was an operation that used TCP
4	 and TCP was found in the vicinity of the
5	 operation?
6 A. Correct.
7 Q. I just want to be clear, there's nothing in
8	 there that says they have a report of a spill
9	 or a witness said there's a spill or there's a


10	 person who said they were regularly spilling
11	 or anything like that?
12 A. The EPA was -- or their contractors were not
13	 focused on that, though, they certainly were
14	 part of -- the EPA was part of the initial
15	 round of depositions and statements and
16	 affidavits and looking at site operations and
17	 had that information, it wasn't written up
18	 specifically that way in their investigation
19	 reports.
20 Q. Now, is there anything in the EPA data, EPA
21	 authored data, and the contractors data that
22	 describes what was in the filtrate or the
23	 solid waste that we've talked about?
24 A. The contractors, none of them specifically 
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1	 indicated they were sampling filtrate or solid
2	 waste other than when they did their boring
3	 logs when they were taking their samples, they
4	 would describe if material was black and
5	 sludgy, if it was -- contained fill, bricks,
6	 other material, whether or nol they observed
7	 what they thought was free product, NAPL
8	 material, which they said they observed in the
9	 hexachlorophene manufacturing area. So the


10	 reports are describing the physicalness of
11	 what they saw and sampled and did not make the
12	 connection back.
13 Q. I want to make sure we're clear on that. I
14	 think I understand you. There's nothing in
15	 those reports that says something or other
16	 TCP, 2,3,7,8 is in the filtrate or
17	 2,3,7,8-TCDD is in the still bottoms?
18	 MR. PELOSO: Let me object. I mean,
19	 obviously, the reports are the reports. It's
20	 not a memory contest here.
21 BY MR. PIROZZOLO:
22 Q. I'll rephrase the question. In the EPA
23	 authored material that we've been talking
24	 about and the contractor material we've been
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1	 talking about, is there anything that you know
2	 of which describes what was in filtrate or
3	 still bottoms in connection with the
4	 hexachlorophene manufacturing operation?
5 A. I think the NewFields work is about the
6	 closest that comes to that because they're
7	 making a correlation specific from the
8	 hexachlorophene manufacturing operations and
9	 directly to releases to the environment,


10	 whether they used the term "still bottoms" or
11	 "filtrate," I can't recall specifically, but
12	 think their work is probably some of the most
13	 specific that said it.
14 Q. And is there anything in that material, EPA
15	 authored material or the EPA contractors that
16	 you've described, that discusses in any way
17	 the pipe that we've talked about this morning
18	 that Mr. Turcone allegedly saw?
19 A. I just really can't remember if that was
2 0	 specifically mentioned in that manner.
21 Q. Now, in connection with your work in
22	 formulating your opinions, did you study
23	 anything about the history of various things
24	 that went on on the site?
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1	 MR. PELOSO: Object.
2	 THE WITNESS: I guess you need to be
3	 more specific. I don't understand.
4 BY MR. PIROZZOLO:
5 Q. I'm being very general. Did you study
6	 whatever happened on that site over the course
7	 of time from the Ice Age to the present?
8	 MR. PELOSO: Object to the form.
9	 MR. PIROZZOLO: You want to put a


10	 time frame around it?
11	 MR. PELOSO: That might be nice.
12	 THE WITNESS: In developing a site
13	 conceptual model for this Superfund site, it
14	 is -- I definitely looked at information that
13	 would help me understand its broader
16	 geological setting, which does go back,
17	 obviously, tens of thousands of years, in the
18	 context of the site's ability to either
19	 transport or retain contaminants.
20	 We looked at the history with
21	 respect to how man has changed the property,
22	 both in terms of the river, the movement of
23	 the river with time, the damming of the river,
24	 so I evaluated --
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1 BY MR. PIROZZOLO:
2 Q. The answer to my question is, yes, you did?
3 A. -- I evaluated a lot of information in looking
4	 at this and it does go back in time.
5 Q. Okay. Let's focus on the peninsula portion of
6	 the site. Okay. What did you learn about the
7	 history of human activity on there, on the
8	 peninsula?
9 A. Well, that it's been an area of industry for


10	 quite a few years, since in the 1800s, the
11	 fact that it is an -- well, you said human
12	 effects -- that they changed the river course
13	 in order to create hydropower for mills at the
14	 site, at this particular reach of the river
15	 adjacent to the peninsula, that the peninsula
16	 after experiencing industrial activity right
17	 up until the early '70s then ended up being
18	 completely bulldozed and they ended up
19	 redeveloping it with the two high-rise
20	 buildings and the parking lots associated with
21	 it.
22 Q. What business or industrial activity did you
23	 learn had been conducted on the site?
24 A. The industries of interest obviously are 
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1	 manufacturing industries that tied into the
2	 fabric treatment process, the woolen mill
3	 going into the chemical facility, and then the
4	 chemical facility needing to have refurbishing
5	 of its drums, and so then the drum restoration
6	 facility. Those are the two phmary of
7	 interest on the property, from my perspective.
8 Q. Are you referring there to the Metro-Atlantic
9	 operation and its predecessor Atlantic


10	 Chemical and the New England Container
11	 operation?
12 A. Correct.
13 Q. Are you aware of any other human activity on
14	 the peninsula?
15 A. Well, I understood from the history
16	 discussions that the facility, particularly
17	 Metro-Atlantic's facility, at some time had
18	 other tenants, a construction company that
19	 they mentioned, but the two primary were those
20	 two manufacturing -- or industrial facilities,
21	 and then the incredible amount of change to
22	 the -- to the whole peninsula as a result of
23	 redevelopment.
24 Q. Now, did you consider any human activity
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I	 upstream of the site, of the EPA designated
2	 site?
3 A. Yes. From the standpoint --
4 Q. What did you learn when you considered that?
5 A. Yes. In' looking at the -- basically, the
6	 river dynamics with time, because there's a
7	 dammed area upstream --
8 Q. There's what?
9 A. There's a dam upstream, there was information


10	 about different other industries that were
11	 upstream that in that time frame were likely
12	 discharging to the river also, and then,
13	 obviously, what was happening on the peninsula
19	 itself.
15 Q. And did you consider any human activity
16	 downstream of the peninsula?
17 A. Only from the perspective of the lower dams
18	 because of their maintenance of the pond and
19	 then the loss of it when the Allendale Dam
20	 failed.
21	 Did you consider whether or not there was any
22	 industrial activity or business activity to
23	 the south of the peninsula?
24 A. I did not.


Q-
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I Q. Do you know whether there was any?
2 A. Not specifically, but I certainly would expect
3	 there was because there was a mill at the
4	 Allendale Dam, so I'm sure that there was
5	 other activities, but I didn't specifically
6	 try to identify them.
7 Q. Now, was it your undertaking to determine what
8	 caused the presence of 2,3,7,8-TCDD on the
9	 site?


10 A. My charge was to look at all information
11	 possible and come up with a site conceptual
12	 model that could explain the presence of the
13	 contaminant that was driving the EPA and its
14	 remedy.
15 Q. And is that different from the cause of the
16	 2,3,7,8-TCDD that appears on the site?
17 A. I believe it is.
18 Q. All right. Could you explain how that's
19	 different?
20 A. A site conceptual model is a broader
21	 perspective, I think, than just a cause and
22	 effect statement_
23 Q. In what way is it broader?
24 A. I think it's broader because it takes into
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1 BY MR. PIROZZOLO:
2 Q. 2,3,7,8-TCDD. Okay.
3	 So you do not -- you know that many
4	 other contaminants have been found on the
5	 site?
6	 Correct.
7 


• 


And it's your opinion that those are not
8	 driving the remedy?
9	 Correct.
10 


• 


Do PCBs drive a remedy?
11	 PCBs can drive a remedy.
12 


• 


Would the PCBs that are found on this site be
13	 of a level that can drive a remedy?
14 A. If they were the so-called worst actor on the
15	 site, they would drive a remedy, yes, wouldn't
16	 necessarily drive this remedy, but they would
17	 drive cleanup.
18	 Was there anything else on this site that
19	 would drive a remedy in the absence of
20	 2,3,7,8-TCDD?
21 A. There were some pesticides found on the site
22	 as well as some metals and the chlorinated
23	 solvents.
24	 And what, chlorinated solvents?


A.


A.


A.


Q.


Q.
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account the natural processes as well as
2	 manmade activities. So in my personal
3	 opinion, the physiography of the site, whether
4	 it's in Arizona or here in New England, it all
5	 matters. We have to look at the broad
6	 information in order to come up with a site
7	 conceptual model.
8 Q. Okay. So you're looking at human activity
9	 plus natural processes?


10 A. Correct.
11 Q. Okay. But that wasn't my question. Was your
12	 purpose in doing that to formulate an opinion
13	 as to what caused the 2,3,7,8-TCDD to end up
14	 on the site?
15 A. The purpose of doing all that was to come up
16	 with an opinion as to what was driving the
17	 cleanup.
18 Q. All right. And is it your opinion that the
19	 presence of 2,3,8-TCDD (sic) is driving the
20	 cleanup?
21 A. Yes.
22 Q. Okay.
23	 MR. PELOSO: 2,3,7,8-TCDD.
29	 THE WITNESS: 2,3,778-TCDD. 
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1 A. Chlorinated solvents, yes.
2 Q. So any of those substances would have driven a
3	 remedy in a Superfund site?
4 A. They might not have actually had it become a
5	 Superfund site. Depending upon how extensive,
6	 what the concentrations are, they might not
7	 have risen to a Superfund site.
8 Q. In your formulating your opinions, did you in
9	 any way consider in what way the presence of


10	 these other chemicals on the site would have
11	 affected your opinions as reflected in your
12	 report?
13	 MR. PELOSO: Objection.
19 BY MR. PIROZZOLO:
15 Q. Is that a hard -- maybe I'll ask you a -- you
16	 look puzzled. I'll ask it a little
17	 differently.
18	 Did the presence of the list of
19	 chemicals that have been discovered on the
20	 site in any way inform your opinion as you've
21	 presented it in Exhibit 1?
22	 MR. PELOSO: Objection.
23	 THE WITNESS: Yes.
24 BY MR. PIROZZOLO:
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1 Q. In what way?
2 A. The presence of these other contaminants all
3	 go into the risk assessment that has been done
4	 by EPA's contractor, Mack Tech.
5	 It also affected or could have
6	 affected the listing and scoring of the site
7	 with the hazard ranking system work that was
8	 done. As it turns out, as you know, the
9	 hazard ranking system scoring didn't -- ended


10	 up discounting any of the other contaminants
11	 because it didn't need it, it had the
12	 2,3,7,8-TCDD dioxin in which to score.
13	 It also informs my opinion of -- the
14	 presence of these other contaminants informs
15	 my opinion as to basic site residual
16	 operations, as to the impacts from man's
17	 activity on the site.
18 Q. Does the presence of any of the other
19	 substances on the site help you in any way
20	 arrive at an opinion regarding the cause of
21	 the 2,3,7,8-TCDD that appears on the site?
22 A. Yes.
23 Q. In what way?
24 A. Going back to the question of collocation, the 


Page 91


1	 fact that certain contaminants are present or
2	 not present in various locations and at what
3	 depths are they present, those factors affect
4	 my interpretation overall as to the
5	 2,3,7,8-TCDD and where it came from.
6 Q. And how did they inform your opinion?
7 A. Specifically, as I think we've already
8	 discussed somewhat, the collocation of the
9	 2,4,5-TCP and the tetrachloroethylene in the


10	 same area with depth down to 5, 6, 7, 8 feet
11	 in depth below ground surface in the area of
12	 the former hexachlorophene manufacturing
13	 facility is additive, in my mind, as to the
14	 contributing source of those contaminants and
15	 the 2,3,7,8-TCDD.
16	 In other areas of the site, you
17	 mentioned PCBs, they do exist and they are at
18	 high enough concentrations to trigger
19	 attention and remedial action by contractors.
20	 They, interestingly, are not as collocated
21	 with the 2,3,7,8-TCDD that we see elsewhere.
22	 The presence of the other
23	 contaminants -- I mean, if we go off the
24	 i eninsula down into the Allendale Pond


Page 92


1	 sediments, what we observe in those sediments,
2	 that also is assisting me in my interpretation
3	 of the 2,3,7,8-TCDD, its source, and how it
4	 got there.
5 Q. Let's go back to the PCBs. How does the fact
6	 that PCBs are not collocated' ith the
7	 2,3,7,8-TCDD inform your opinion?
8 A. The initial supposition that oils and waste
9	 materials brought in by NECC and treated with


10	 their drum reconditioning process, the
11	 handling procedures by the employees of NECC
12	 with the waste materials was described in the
13	 depositions, and the expectation of finding
14	 contaminants in the vicinity of NECC as .a
15	 result of these waste handling practices, you
16	 then look at the residuals, you look at the
17	 contaminants that you actually see. And we
18	 certainly see PCBs in the vicinity of the NECC
19	 operations, where they stored the drums, where
20	 they handled them, but you don't see the
21	 2,3,7,8-TCDD.
22 Q. You say you do not see 2,3,7,8-TCDD in the
23	 vicinity of the NECC operations?
24 A. Not at the high concentrations that would be 
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indicative of the source. You do see some,
2
	


but that's more indicative of the site
3
	


regrading and redevelopment which has been out
4
	


here for many years.
5 Q. But you do see 2,3,7,8-TCDD?
6 A. You do see some all over the site.
7 Q. Do you know what hexachloroxanthene is?
8 A. I have heard of that, yes.
9 Q. Other than having heard of it, do you know


10
	


what it is?
11 A. I have heard of it, it was one of the three
12
	


chemicals that was described by many people,
13
	


obviously, as a 2,3,4,7,8-TCDD (sic), TCP,
14
	


hexachloroxanthene suite.
15 Q. Did you consider hexachloroxanthene in
16
	


connection with your formulating your
17
	


opinions?
18 A. I did not.
19 Q. Do you know what furans are?
20 A. I know generally what a furan is.
21 Q. To your understanding, what are furans?
22 A. It's a compound that has one less oxygen than
23
	


a dioxin, it's a chlorinated molecule.
24
	


And did ou consider furans in connection with
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1	 formulating your opinions?
2 A. The general term. I was relying upon Barbara
3	 Taylor's analysis of the homologs and the
4	 congeners for the TCDD and the TCDF, which is
5	 the whole suite of furans and dioxins.
6 Q. Well, you've already told us you relied on
7	 Barbara Taylor, but I'm asking in your own
8	 analysis in connection with your own work, not
9	 relying on others, did you consider furans?


10 A. I did not. I dealt with the Battelle TEQ data
11	 for the site specifically.
12 Q. So would it be fair to say you did not
13	 consider the collocation of furans with
14	 dioxin?
15 A. I did not. I dealt with the TEQ from
16	 Battelle.
17 Q. And did you have at any time in connection
18	 with formulating your opinions a sample of the
19	 2,4,5-TCP produced by Diamond Alkali?
20	 MR. PELOSO: What do you mean by --
21	 physically have samples?
22 BY MR. PIROZZOLO:
23 Q. However it comes, either a vial, a barrel or
24	 whatever.
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1 A. Correct.
2 Q. And you have no information as to how the
3	 Diamond Alkali 2,4,5-TCP was made?
4 A. Only as informed by Menoutis and/or Barbara
5	 Taylor, who did some work with the Diamond
6	 Alkali information. I think, also, Dave
7	 Monroe (sic) did, too.
8 Q. In connection with your work, did you consider
9	 -- I'm sorry.


10	 Is there a concept in your line of
11	 work that's referred to as background?
12 A. Yes.
13 Q. What is that concept?
14 A. The concept is that when one is looking at a
15	 site and deciding whether or not the cleanup
16	 should occur and what the action levels would. -
17	 need to be for remediation, you look at
18	 whether or not there is an overarching level
19	 of contamination or those materials that would
20	 be on-site as a result of background. And the
21	 background may be elevated because you
22	 actually have a source from somewhere else
23	 coming onto the property or the background may
24	 be actual] so-called virgin background


1 A. No.
2 Q. You didn't have it.
3	 Did you have any spec sheets or any
4	 other information regarding the 2,4,5-TCP that
5	 Diamond Alkali produced and sold to
6	 Metro-Atlantic?
7 A. I observed, I believe, some MSDSes that may
8	 exist, whether it was from Cleary or
9	 Menoutis's work, but I did not go seek them


10	 out and analyze anything like that.
11 Q. And you didn't consider those?
12 A. No.
13 Q. Do you know how 2,4,5-TCP is made?
14 A. It's a chlorination process, but no.
15 Q. I'm sorry?
16 A. It's a chlorination process. I do not know.
17 Q. Do you know what chemicals are mixed and wha
18	 the temperatures are and so --
19 A. No.
20 Q. -- whatever the conditions are to make TCP?
21 A. Nope.
22 Q. So, therefore, you didn't consider in your
23	 analysis anything about the way 2,4,5-TCP is
24	 made?


concentrations.
In connection with your work, did you consider


background, as you've now defined it?
I relied upon Barbara Taylor with respect to


her analysis about the background of dioxins
and furans at this site.
In what way did you rely on Barbara Taylor?
Barbara Taylor looked at all of the


fingerprints or the congener suites of the
background samples that were taken out here of
which there are nine or ten, I can't remember,
and she looked at it both with respect of the
presence or lack thereof of the 2,3,7,8-TCDD
and, also, the basic fingerprint of the other
dioxin and furan congeners that typically --
that are ubiquitous and that make up a typical
suite, and she compared those upstream, those
so-called background samples, with what was
observed on the peninsula and in the sediment.
You didn't independently determine what was


background?
No.
And you didn't independently make a


comparison?
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1 A. No.
2 Q. Do you know where the background samples came
3	 from?
4 A. Not specifically, other than I think they're
5	 described as coming from some up -- so-called
6	 upstream. There is a --
7 Q. So you don't know what samples they were or if
8	 there were any?
9 A. 1 know there were upgradient or background


10	 samples, but I don't know where --
11 Q. Do you know whether the samples came from land
12	 or from water?
13 A. I believe both.
14 Q. Is a consideration of background part of a
15	 professional analysis of fate and transport?
16 A. Yes.
17 Q. So in your work, if you were to consider how
18	 chemicals may have moved to a certain
19	 location, wouldn't you have to consider
20	 background?
21 A. You need to understand where the source is and
22	 where things are migrating towards and what
23	 factors would affect that as far as what your
24 	 readings are, that's why in looking at the
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1	 dioxins, specifically the 2,3,7,8-TCDD for
2	 this site, I relied upon Barbara Taylor's work
3	 with respect to what else is there in the
4	 background, whether it's in the soil or
5	 sediment.
6 Q. I understand you didn't obtain the background
7	 information yourself, is that correct?
8 A. Correct. No, I did not.
9 Q. Okay. But she did?


10 A. 1 did no work with the dioxin --
11 Q. No. No. But Barbara Taylor obtained the
12	 background information?
13 A. Barbara Taylor did her analysis with the
14	 information she had.
15 Q. And you did an analysis of fate and transport?
16 A. From the Battelle information.
17 Q. Okay. In doing that analysis, did you factor
18	 in the information that Barbara Taylor
19	 assembled on background?
20 A. I relied upon Barbara Taylor's analysis as to
21	 the 98 percent driver to the TEQ, because my
22	 focus was strictly on the TEQ from Battelle.
23 Q. Could you explain what you mean by that?
24 A. The TEQ is a mathematical representation of
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all of the specific congeners that were
measured in a particular sample that was
taken, in some cases Battelle or its
contractors only analyzed a sample for
2,3,7,8-TCDD, and other times they analyze the
entire suite of congeners, which would include
an ability to look at background.


And so my focus was TEQ, and I don't
have any TEQ data specifically upgradient of
this site, and Barbara Taylor's work is what
allowed that sort of analysis to be done as to
all of those congeners in background.


Q. 1 noticed that Barbara Taylor's work seems, if
I'm correct, to be limited to samples that
have a TEQ greater than -- of 1 or greater.


A. I would disagree with that because I think she -
looked at all of the samples on the site.


Q. And she presented the ones with just one or
greater?


A. I think she presented all of them because I --
Q. Really?
A. Her report talks about all the different


samples of -- 500 and something, you know,
samples that were taken that actually had the 


Page 101


1	 full suite of fingerprints. The specific
2	 analysis on the site was for the one part per
3	 billion or greater--
4 Q. Yeah.
5 A. -- concentration.
6 Q. So what she presented in her report was
7	 samples having a one part per billion or
8	 greater?
9 A. No. I think she presented all of it. I


10	 certainly understand -- understood her report
11	 to be representative. There's statements in
12	 there about the percentages of the TEQ below
13	 one part per billion that were driven by the
14	 2,3,7,8-TCDD.
15 Q. Did you see the figure she prepared with the
16	 vertical bars?
17 A. Yes.
18 Q. Did you see figures with vertical bars
19	 representing samples with a TEQ less than one?
20 A. No.
21 Q. She didn't give you those?
22 A. Thank goodness.
23 Q. She didn't give you those?
24 A. Yes. That would be very long sheets of bars
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1	 to have 500 odd samples.
2 Q. Okay. Whatever, you didn't see them?
3 A. Correct.
4 Q. So, therefore, you didn't consider them?
5 A. I considered her report and her statement and
6	 her analysis that gave the percentages. She
7	 looked at every one of those samples. She
8	 didn't provide a visual for us, but she
9	 certainly provided the analysis that allowed


10	 the assessment that even those samples which
11	 are blue dots here on the -- well, this is the
12	 PCB figure, but blue dots on the TEQ figure
13	 which are concentrations of the dioxin TEQ
14	 below the action level, that those were also
15	 driven by the 2,3,7,8-TCDD.
16 Q. Well, I'll ask you more questions about that
17	 later. What I'm really interested in right
18	 now is what information did you have about
19	 background that you used in formulating your
20	 own opinions, if any?
21 A. Okay.
22 Q. What information did you have about background
23	 that help you to formulate your own opinions?
24 A. I have all the information that was presented 
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1 A. Okay.
2 Q. My question is, how did you use that
3
	


information in your opinion?
4 A. I used all the information that was
5
	


technically gathered and reported in those
6	 reports to provide me with a 'sense of where we
7
	


have contaminated bull's-eyes, if you want to
8
	


call it, and what would be upgradient of that
9
	


or background that isn't as contaminated so --
10 Q. Did you make a comparison, then, did you
11	 compare background with something else?
12 A. I looked at all the data.
13 Q. I understand you looked at it, but when you
14	 made your opinion, did you make a comparison
15
	


between background and something else?
16
	


MR. PELOSO: Let me object.
17 BY MR. PIROZZOLO:
18 Q. Or not?
19
	


MR. PELOSO: What do you mean by
20	 something else?
21
	


MR. PIROZZOLO: Whatever else she
22
	


looked at.
23 BY MR. PIROZZOLO:
24 Q. You looked at all the data --
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1	 in all of the technical reports that were
2	 published by the various contractors who
3	 worked out here.
4 Q. And how did that information help inform your
5	 report?
6 A. It helped inform it in that 1 saw this
7	 peninsula area as being a source area, it is a
8	 contaminated property, and looking at where
9	 the contamination appears to start and stop,


10	 where the highest chemicals are located and
11	 whether or not they're migrating off-site.
12	 Background -- the information in
13	 those published reports provides enough
14	 information to be able to say where
15	 contamination originates from and where it
16	 appears to be going.
17 Q. I'm not getting how background gets used in
18	 what you said. Could you explain it in a
19	 little more detail?
20 A. Okay. Background is the quality of whether
21	 it's air, soil, sediment, ground water, any
22	 media that is upgradient or not supposedly
23	 affected by your site.
24 Q. We've established that.
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MR. PELOSO: Note my objection.
BY MR. PIROZZOLO:
Q. Okay. You looked at all the data, we've


established that.
A. Yes.
Q. We know what background is. Okay. We know


there's data about all sorts of contaminants
in the site. Did you make any comparison
between what was found on the site and
background?


A. Only from the standpoint of whatever data that
was provided by others that is of a similar
lower or higher concentration than what I
observed on the site.


Q. And what did you conclude from making that --
A. That there was a source of the 2,4,5-TCP, a


source of 2,3,7,8-TCDD, there's a source of
tetrachloroethylene, PCE, there's a source of
PCBs out here that are specific to the site
that are not wafting in from some background
location.


MR. PIROZZOLO: Okay. I think it's
time to recess for lunch.


(Lunch break: 12:40 p.m.) 
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1
2	 (Afternoon session: 1:39 p.m.)
3 BY MR. PIROZZOLO:
4 Q. Mrs. Robinette, when you do a study of the
5	 kind that led to your opinion, what is the
6	 thought process that goes into beginning the
7	 study, how do you organize yourself to do what
8	 you need to do to formulate the conclusions
9	 that you are trying to formulate?
10 A. My thought process is that I want to receive
11	 as much information as possible. I don't want
12	 to be limited. I want to be able to look at
13	 all information that's available and be given
14	 free rein to be able to do further research as
15	 I need to.
16	 I usually start with all the
17	 technical information, so I find out about --
18	 if I'm being asked to write a site conceptual
19	 model, I want to know about the technical
20	 aspects of the site, so it's site study
21	 specifically, and then I go external from
22	 that, and then I circle back around to see the
23	 details to formulate my opinions.
24 Q. Well, you're -- I think if I understand you 
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1	 correctly, you considered the data, whatever
2	 it might be, is that right?
3 A. That's one way of looking at it. I consider
4	 all the data.
5 Q. Is there a structure within which you bring
6	 your consideration of the data to bear?
7 A. The structure has to do with what is logical,
8	 what -- in a natural system, and your
9	 questions are all -- I'm interpreting your


10	 questions as to all relate to a physical site,
11	 a natural system. Not all information is
12	 perfect and you never have enough and it all
13	 won't be exactly in fine with a particular
14	 hypothesis, so I look for -- the structure I'm
15	 looking for is all potential available
16	 information that is additive to my
17	 understanding.
18 Q. Maybe I'm not, perhaps, forming -- formulating
19	 the question that 1 want to.
20	 You are a professional
21	 hydrogeologist, would that be correct?
22	 Well, let me ask you, what do you
23	 consider to be your profession? I'm a lawyer.
24	 What are you?


* * * * * * * * * * * * * * * *
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A. Well, the broadest terms, the sense, I'm an
2	 environmental professional, but --
3 Q. Environmental professional. Okay.
4 A. That's in the broadest sense.
5 Q. Do you have a profession that is narrower than
6	 an environmental professiondl?
7 A. Environmental hydrogeologist narrows it
8	 slightly, but I don't go by just one.
9 Q. Okay. Whatever the label is, it is a


10	 recognized profession, is that correct?
11 A. Yes.
12 Q. So others in your field do what you do?
13 A. Yes.
14 Q. And others in your field would recognize what
15	 you do as a kind of professional work?
16 A. Yes. They would recognize the process.
17 Q. Okay. If we wanted to find out what the
18	 procedure is for doing the kind of work you do
19	 professionally, is there a source where we
20	 could go to see what the steps are in
21	 conducting an analysis to lead to the kind of
22	 conclusion that you developed?
23	 MR. PELOSO: I'm going to object. I
24 	think, you know, Ms. Robinette does all kinds 


Page 109


1	 of, quote, work. I think you'd have to be
2	 more specific, but you can answer the
3	 question.
4	 MR. PIROZZOLO: No coaching, now.
5	 Just object, that's fine. I don't think she
6	 needs coaching, anyway.
7	 THE WITNESS: The work that I was


asked to do at the Centredale Manor
9	 restoration site relates to doing a site


10	 conceptual model. And there are professional
11	 papers, there are reports, discussions and
12	 textbooks and whatever as to what is a site
13	 conceptual model. Regulators have them
14	 defined as to what they like to see, it's
15	 written into guidances, that is standard
16	 language and understanding.
17 BY MR. PIROZZOLO:
18 Q. So would we call your report, Exhibit 1, a
19	 site conceptual model?
20 A. That is part of it, yes.
21 Q. And which part is the site conceptual model?
22 A. The discussion about the fate and transport of
23	 what is here, where it's going and why, what
24	 are the drivers to what the studies have 
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1	 observed.
2 Q. Maybe you can help me, could you just give me
3	 the pages of the report that embrace what
4	 you're calling the site conceptual model so
5	 well both be on the same wavelength.
6 A. The whole thing.
7 Q. So the whole thing is a site conceptual model?
8 A. It is the foundation, yes, of the site
9	 conceptual model.


10 Q. Okay. What is a site conceptual model?
11 A. It can be a physical model, it can be a
12	 written discussion, it can be a compilation of
13	 cross sections and words. A site conceptual
14	 model is basically a description, a
15	 representation of a physical site and the
16	 processes that are there and impinging upon
17	 it.
18 Q. Now, did you take any course or have any
19	 course of study or instruction or seminars or
20	 anything like that how you go about doing a
21	 site conceptual model?
22 A. My education and experience all leads me to
23	 know how to do a site conceptual model, as
24	 does my professional associations and
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1	 textbook that you consider authoritative?
2 A. You know, I have not read a textbook on this
3	 in years, so I wouldn't cite a particular
4	 textbook. Freeze and Cherry is the textbook
5	 that we all look at with respect to fate and
6	 transport and a lot of the groimd water
7	 hydrology aspects of what I've been rendering
8	 opinions on, but I don't know if they use the
9	 term "site conceptual model" in the textbook.


10 Q. What is the name of that book, something and
11	 Cherry?
12 A. Freeze and Cherry, and those are the authors
13	 of the textbook.
14 Q. And you consider their writings authoritative?
15 A. From the time period, yes. That's 1979.
16 Q. Are there any more recent papers on how to do -
17	 a site conceptual model in professional
18	 journals or the like?
19 A. There certainly may be. The EPA is very
20	 prolific in writing their expectations for the
21	 level of work that they need to see and
22	 receive and approve, and it's adopted by
23	 basically every single regulator in each state
24	 in the United States, so the whole rocess and
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1	 interactions with regulators, EPA and
2	 whatever, that -- the standard of art or
3	 practice of developing a site conceptual
4	 model.
5 Q. So if a person wanted to know how to do a site
6	 conceptual model, is there some book or
7	 treatise that they could go to to see how it's
8	 done?
9 A. As with any kind of technique of analysis,


10	 there's many ways to approach it. There is a
11	 general understanding in our profession as to
12	 what a site conceptual model should cover,
13	 embrace.
14 Q. And where would one find that written in
15	 either a professional journal, textbook or the
16	 like?
17 A. It's written in many locations.
18 Q. Well, why don't you tell me what you consider
19	 the most authoritative writing on that.
20 A. Well, in any textbook where they're describing
21	 how to investigate a site in order to
22	 understand it, there is a discussion about
23	 site conceptual models.
24 Q. Can you share with us the name of such a
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1	 expectation of having a site conceptual model
2	 presented for a site is common.
3 Q. I think I neglected to ask you, are you a


member of any professional organizations?
5 A. Yes.
6 Q. What professional organizations?
7 A. The New Hampshire Geological Society, the
8	 American Society of Foundation Engineers.
9 Q. Foundation?


10 A. Yes. ASFE.
11 Q. As in foundation of a building?
12 A. Correct.
13 Q. Okay.


	14 	 It is the geoscience professional association.
	15 	 Yeah.
	16 	 Interesting name. Business and Industry
	17 	 Association.


	


18	 Pardon?


	


19	 Business and Industry Association, National


	


20	 Association of Manufacturers. I know my


	


21	 company is a member of ASTM.


	


22	 What is that?


	


23	 That's the American Society of Testing Methods


	


24	 and they have various subcommittees and we're 


A.


A.


A.


Q.
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members of that. I can't think of any others.
Q. Are there any professional journals that you


read regularly?
A. I read Ground Water regularly and the Ground


Water Monitoring Review comes electronically.
And who is the publisher of that?


A. I don't remember.
The name of if is Ground Water Review?


A. Ground Water Monitoring Review.
Do you consider that authoritative?


A. It's one of the many that's available.
Q. Do you have an office?
A. Yes.
Q. Do you have books in your office?
A. Yes.
Q. Do you have any books in your office that talk


about a site conceptual model?
A. I don't know if any of them use that term


specifically, other than the regulations that
I have printed off.


Q. To your understanding, what is the correct way
to do a site conceptual model?


A. My understanding of performing or coming up
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1 A. In a broad sense.
2 Q. So in doing what you did for Exhibit 1, you
3	 undoubtedly considered the current conditions
4	 on the site?
5 A. The very first thing I started with was a
6	 remedial investigation by Baftelle.
7 Q. And you've already told us you reviewed the
8	 EPA contractor material and that all let you
9	 know at least whatever data there was about


10	 current conditions?
11 A. Yes.
12 Q. Okay. And then the next step, if I understand
13	 correctly, would be for you to review that
14	 data and, perhaps, other data to determine
15	 what caused the current conditions?
16 A. Yes.
17 Q. Okay. And did you follow that procedure?
18 A. I did.
19 Q. Now, when you do that, do you start with a
2 0	 hypothesis?
21 A. No.
2 2 Q. So you're really wide open, you can start --
23 you investigate whether things just fell out


of the sky from a meteor?
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1	 at the available information for a particular
2	 site and analyzes it in terms of the site
3	 location and the processes on it; in other


words, if the site is in a floodplain or if
5	 it's on a mountain top or if it's in fractured
6	 rock, it's different than if it's in some
7	 other kinds of materials.


Also, the history of the site, and
9	 based upon -- the site conceptual model builds


10	 upon what is known about the site changes with
11	 time.
12 Q. Well, at the first step in doing a site
13	 conceptual model, do you define the purpose of
14	 doing it?
15 A. It's to understand, yes, to understand the
16	 site.
17 Q. What would the purpose be?
18 A. The purpose of doing it is to understand what
19	 -- what has caused what we see today.
20 Q. Okay. So you start out with knowing or having
21	 whatever information you have about current
22	 conditions and then you investigate data to
23	 see what caused the current conditions, would
24	 that be fair?
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1 A. Based upon my training and experience, yes,
2	 I'm open to logical hypotheses.
3 Q. So everything from falling out of the sky to
4	 being background and whatever human activity
5	 might have occurred over many years is part of
6	 the potential investigation of what caused the
7	 current conditions?
8 A. I try to look at everything possible that
9	 could influence and impact and affect what I


10	 see out there.
1 1 Q. So would it be correct the principal is -- the
12	 principal things that you would look at is
13	 human activity and the forces of nature?
14 A. Yes.
15 Q. Is there any other major thing you would look
16	 at besides human activity and the forces of
17	 nature?
18 A. Well, those are two rather broad categories.
19	 I think that --
20 Q. So--so --
21 A. -- probably covers it.
22 Q. -- I intended it to be.
23	 So, now, focusing on the site that
24	 is in question here, would it be correct, 
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1	 then, that you considered things like	 1 Q. I just want to make sure we're talking the
2	 flooding?
	


2	 same language. So you would agree that the
3 A. Yes.	 3	 human activity occurred on the peninsula and
4 Q. You considered things like the river flow or


	 4	 not elsewhere on the site?
5	 flow of water in the river?


	
5 A. Well, no, because --


6 A. Yes.	 6  Q. Okay. Where else did hum4n activity occur on
7 Q. And you considered things like the flow or


	 7	 the site and what was that human activity?
8	 lack of flow in the tailrace?


	
8 A. Human activity, there's -- there are dams and


9 A. Yes.	 9	 those dams are made by humans.
10 Q. And you considered whatever human enterprise


	
10 Q. Oh, the dams. Okay.


11	 was on the land portion of the site?
	


11 A. And there are residences and businesses that
12 A. Yes.	 12	 are adjacent to the site.
13 Q. And in considering what human enterprise was


	
13 Q. Well, they're adjacent, but they're not on the


14	 on the land portion of the site, in broad
	


14
	


site.
15	 terms, how many human enterprises were on the 15 A. Well, I think you have to broadly interpret
16	 land portion of the site?


	
16	 what can impact a site because you can have


17	 MR. PELOSO: Objection. 	 17	 things that come -- contaminants that come in
18	 THE WITNESS: If we interpret human


	
1 8	 via air, via surface water, by --


19	 enterprise as being rather broad categories, 	 19 Q. Well, I'm not asking that question. I just
20	 we certainly have Brook Village and Centredale


	 20	 want to make sure we know what the site is.
21	 Manor and the associated parking lots and


	
21 A. Yes.


22	 infrastructure, and then you also have the
	


22 Q. Okay. So the human activity on the site would
23	 Metro-Atlantic and its precursor businesses, 	 23	 be what occurred on the peninsula plus the
24	 and you have NECC, those are the primary ones, 


	
24	 dams, there's some things adjacent to the 
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particularly physically on the peninsula, 	 site, but that's not defined as the site by
2	 per se. There's, obviously, other human 	 2


	
EPA, is that right? I don't know. I'm


3	 enterprises, I think you called them, that are 	 3
	


leaving it to you to tell me.
4	 in the vicinity of Providence, North


	
4 A. Well, EPA has taken upon itself to also


5	 Providence, that may or may not have -- 	 5
	


interpret' the site to include the river and
6 BY MR. PIROZZOLO: 	 6


	
pond banks because they have done activities


7 Q. I thought 1 was talking -- I was confining my	 7	 on those --
8	 question to the site. And so, again, so we're 	 8 Q. Okay.
9	 talking the same language, do you understand


	
9 A. -- embankments, which is not just in the


10	 the site to be inclusive of the peninsula, the 	 10
	


water, but it's also outside.
11	 river, the ponds and the tailrace?


	
11
	


So I think if we agree that the
12 A. Yes, if you define the site as how EPA has	 12


	
interpretation of the site is broadly


13	 defined the site -- 	 13
	


interpreted to be the peninsula, the river,
14 Q. Yes, as EPA defines it.	 19


	
the embankments, the dams --


15 A. -- which takes it all the way down -- 	 15 Q. Yes.
16 Q. Right. So there's no human activity on the	 16 A. -- through that whole area, we're in
17	 water that you considered pertinent to -- 	 17


	
agreement.


18	 there wasn't a mining operation or a dredging	 18 Q. So human enterprise exclusive of the dams is
19	 operation or whatever?


	
19
	


the NECC operation and the Metro-Atlantic
20 A. I'm --	 20


	
operation?


21 Q. You're not aware of anything like that?
	


21 A. No.
22 A. In the definition of the site, it includes all


	
22 Q. Since 1940?


23	 those ponds and the peninsula and the land
	


23 A. No.
24	 portion so I'm concurring with that and 


	
24 Q. And before 1972?
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1 A. No, because you have the Brook Manor -- or
2	 Brook --
3 Q. It was before 19 -- between 1940 and 1972, the
4	 human activity is the Metro-Atlantic activity
5	 and the NECC activity, is that correct?
6 A. Those were the major activities on the
7	 peninsula and --
8 Q. Now, in considering and doing the work you
9	 did, did you consider specific operations of


10	 Metro-Atlantic and specific operations of
11	 NECC?
12 A. Yes.
13 Q. Okay. And what were the Metro-Atlantic
14	 operations that you considered?
15 A. Considered their facilities, what
16	 infrastructure they had or did not have, the
17	 manner in which their employees went about
18	 doing the business of Metro-Atlantic, which is
19	 making their chemicals and distributing them.
20	 And did you ask --
21 Q. Well, let me redefine that, and maybe I'll do
22	 it this way; you understood that
23	 Metro-Atlantic had a main manufacturing
24	 building? 
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1 A. I understood it had --
2 Q. An old mill building.
3 A. I understood it had three buildings, but yes,
4	 I understood they had -- that was one of them.
5 Q. That was one. And you understood there was a
6	 building -- a lesser building that was used
7	 for the -- some kind of salt and some kind of
8	 maintenance, are you aware of that building?
9 A. Yes. They call that the maintenance building.


10 Q. Maintenance building?
11 A. Yes.
12 Q. And you understood that they had, as we've
13	 talked about earlier, the hexachlorophene
14	 manufacturing building?
15 A. Correct.
16 Q. Okay. So did you consider in your study those
17	 three separate buildings and what went on in
18	 them?
19 A. Yes.
20 Q. Okay. Now, let's go to NECC, did you consider
21	 whether NECC had a single or more than a
22	 single operation?
23 A. Yes.
24 O. Okay And what did you conclude?


Page 124


1 A. I concluded that they started in the small
2	 so-called barn building behind the
3	 Metro-Atlantic facility and that it continued
4	 to grow as they added an additional furnace
5	 and added processes for washing the drums, and
6	 then I understood that their employees made
7	 use of that area as well as a dump area at the
8	 end of the peninsula.
9 Q. Did you learn that they had an incinerator


10	 type of operation?
11 A. Yes.
12 Q. And did you learn that that had a conveyor
1 3	 belt of some kind?
14 A. Correct.
15 Q. And did you learn that they had some kind of a
16	 pit --
17 A. Correct.
18 Q. -- at the opening to the incinerator?
19	 Did you learn that they had a barrel
20	 washing operation?
21 A. Yes.
22 Q. And did you learn that that barrel washing
23	 operation initially was in one building and
24 	 then it expended to either two or three 
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1	 additional -- two or three buildings?
2 A. I knew that it did expand as they added a
3	 facility for it, yes.
4 Q. Okay. And did you learn what they did in the
5	 barrel washing building?
6 A. Yes, particularly from --
7 Q. How did you get that information?
8 A. Reading the depositions, primarily.
9 Q. Whose depositions?


10 A. Cifelli particularly had --
11 Q. Who?
12 A. Cifelli.
13 Q. Cifelli, okay.
14 A. Particularly had a good description.
15 Q. Of the barrel washing?
16 A. Correct.
17 Q. And did you determine the dates on which the
18	 barrel washing operation was operated?
19 A. There were many dates that were provided, yes.
20 Q. And to your understanding, what was the
21	 beginning and what was the end of the barrel
22	 washing operation?
23 A. I don't have an exact date on the beginning,
24	 but somewhere in the '50s, and then it ended
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1	 basically when NECC left in '71.
2 Q. And when do you understand to be the date when
3	 NECC left?
4 A. Sometime in '71. I don't remember the exact
5	 date.
6 Q. Did you ever learn that NECC opened the
7	 facility in another town?
8 A. Yes.
9 Q. And did you learn that it was North


10	 Smithfield?
11 A. Correct.
12 Q. Did you ever learn whether NECC operated
13	 simultaneously at North Smithfield and at
14	 Centredale?
15 A. My understanding is they did and that came
16	 from Lussier.
17 Q. And did you ever learn how many barrel washing
18	 operations there were in Rhode Island?
19 A. That information was expressed in -- and I
20	 can't remember what the documents were, but
21	 there was two, 1 believe, talked about it.
22 Q. So did you understand that up to around 1971
23	 or 1972 NECC had one of only two barrel
24	 washing operations  in Rhode Island? 
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1 Q. There's a long list of such residues?
2 A. As potential, yes.
3 Q. Okay.
4 A. They weren't doing analyses of the residues.
5 Q. Now, going over to the incineration process,


	


6	 to your understanding, how did that work?
7 A. From the description of the depositions, yes,


	


8	 I understand how that worked.
9 Q. Tell us, how did it work?


10 A. Okay.
11 Q. To your understanding.
12 A. That drums were unloaded and either stockpiled


	


13	 to be put on the incinerator chain, or not,
	14 	 and then they would be tipped upside down and


	


15	 put on the chain. If there was residues in


	


16	 them, it would drop into some pit, and then .
	17 	 they would travel up -- they were mechanically


	


18	 brought up until where the burn flues existed,


	


19	 so the drums would be heated and then anything


	


20	 else within the drums would be falling out


	


21	 because they were upside down as they traveled


	


22	 along on this chain device. After they


	


23	 finished their process, they came off on a set
	24 	 of rollers or something like that. 
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1 A. Based upon the information that was in the
2	 file.
3 Q. By the way, we talked about barrel, but by
4	 barrel, you mean steel drums?
5 A. Correct.
6 Q. And we're understanding each other --
7 A. Yes.
8 Q. -- we're talking about steel drums?
9 A. Yes.


10 Q. Okay. Now, in connection with your
11	 evaluation, your site conceptual model, did
12	 you ascertain what type of residues were in
13	 the drums that were submitted to barrel
14	 washing or drum washing?
15 A. Only based upon what is provided in the
16	 information, the files.
17 Q. In which?
18 A. In the files that I reviewed.
19 Q. And what did you learn was in those drums?
20 A. They were described as being alcohols and
21	 being paint residues and being formaldehyde
22	 and being glues. I mean there was a whole
23	 litany list of potential residues that were in
24	 the drums.
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Q. Okay. And do you know what happened to
whatever fell off during the time it was on
the conveyor and being incinerated?


A. Whatever happened to it? It fell into this
pit that they described, sometimes they called
it a concrete pit and sometimes it was just a
pit, but then had to be shoveled out or one
person I think indicated that they actually
sucked it out periodically.


Q. And did you learn what they did with whatever
they took out of it?


A. They would usually put it into drums and they
would take it down and put it at the end of
the peninsula.


Q. The end of?
A. The peninsula.
Q. Peninsula. In what would be called a dump?
A. Yes.
Q. Did you learn what NECC did with drums that


had been delivered to it either by customers
or with its own trucks awaiting cleaning and
incineration?


A. They would stack them up.
Q. Did you learn how they stacked them up? 


33 (Pages 126 to 129)


1
2
3
4
5
6
7
8
9


10
11


12
13
14
15
16
17
18
19
20
21
22
23
24


MURIEL ROBINETTE, P.G.


MERRILL LEGAL SOLUTIONS
(617) 542-0039


d595321e-4789-48da-a52f-0f6379a56971







Page 130


1 A. As it's described in all the depositions as to
2	 how they stacked --
3 Q. Did you learn they were stacked on their
4	 sides?
5 A. Yes. Sometimes stacked on sides, sometimes
6	 stacked on top, end to end.
7 Q. And did you learn at the time what was
8	 considered an empty drum?
9 A. Yes. Anything less than like half an inch of


10	 residual.
11 Q. Two inches does not remind you that two inches
12	 was considered an empty drum?
13 A. I'm recalling half an inch, but that may be
14	 more of today's standards.
15 Q. Did you ever read an article written by
16	 Vincent Buonanno in the late '70s, when he was
17	 head of the drum recycling thing,
18	 organization?
19 A. He did -- he had -- and he was cited in
20	 several newspaper --
21 Q. And do you remember him writing about the last
22	 two inches and how much value there was in the
23	 last two inches?
24 A. I don't recall that specifically, but he did 
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1	 write an article.
2 Q. And do you know how much -- did you figure out
3	 how much material would be in a -- well, let's
4	 say in an inch of a 55 gallon steel drum?
5 A. I haven't done the calculation, but I could.
6 Q. Well, would you know how to do that?
7 A. Yes.
8 Q. Did you consider it in doing your report?
9 A. I did look at residuals from the drum.


10 Q. Did you quantify it?
11 A. I didn't because there was no direct evidence
12	 that every single drum that came in had a
13	 certain amount of residual in it.
14 Q. Well, that's why you didn't, but you didn't do
15	 it?
16 A. I did not do it.
17 Q. Would you agree with me that an inch of
18	 material in a drum would be about a gallon?
19 A. That would be a little high, but in...
20 Q. Well, a drum's 55 gallons, is that right?
21 A. That is.
22 Q, It stands about 55 inches high?
23 A. I don't know if it's --
2 4 Q. How high does it --
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1 A. -- 55 inches high or not.
2 Q. How high does it go?
3 A. I don't know.
4 Q. Okay. Well, assuming it's 55 inches high,
5	 then, an inch would be a gallon, wouldn't it,
6	 and two inches would be two gallons?
7 A. (Indicating yes.)
8 Q. Did you ascertain how many drums NECC handled?
9 A. No. There were descriptions of hundreds per


10	 day, depending upon how the loads came in.
11 Q. Do you remember Mr. Lussier's testimony?
12 A. Yes.
13 Q. Do you remember his testimony on how many were
14	 handled when he took over as CEO?
15 A. My recollection of Mr. Lussier is he was with
16	 the North Springfield (sic) facility, he did
17	 not work at Centredale.
18 Q. But you do recall that he did testify about
19	 how many drums NECC was handling at that time


1 20	 a day?
21 A. And I thought it was for the North Springfield
22	 facility.
23	 MR. PELOSO: Just for the record, I
24	 think you mean Smithfield.
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1	 THE WITNESS: Excuse me. North
2	 Smithfield.
3 BY MR. PIROZZOLO:
4 Q. Okay. So you didn't understand his testimony
5	 to help you understand how many drums were
6	 being handled at Centredale?
7 A. Correct. No. I thought he was talking about
8	 Smithfield in --
9 Q. Do you remember his testimony that the


10	 business grew on a straight line?
11 A. I knew that the business increased after
12	 Metro-Atlantic started to decrease because of
13	 their competition, and so that the NECC
14	 started to increase on the handling of their
15	 drums, but also that they then started this
16	 Smithfield facility.
17 Q. In any event, you didn't try to make a
18	 calculation, an estimate of approximately how
19	 many drums NECC handled?
20 A. No.
21 Q. But you know there was data about how many
22	 drums NECC handled?
23 A. I knew there were estimates for it.
24 Q. So many a day, so many a week, and so on? 
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1 A. Correct.
2 Q. So one could use that data --
3 A. You could use that data --
4 Q. -- to approximate.
5	 Is that the kind of data that a
6	 professional doing a site conceptual model
7	 might use?
8 A. If it was important to come up with a volume
9	 of waste to be able to quantify the fate and


10	 transport of it, yes.
11 Q. Now, you did not come up with the volume of
12	 residual material in drums that came to
13	 New England Container during the time it
14	 occupied the Centredale site?
15 A. Correct. I did not.
16 Q. Okay. And can you explain why you didn't
17	 consider it?
18 A. Because I didn't think that the PCBs were
19	 driving the remedy that EPA was considering.
20 Q. Now, did you at any time consider the material
21	 in the ash or residue after incineration?
22	 MR. PELOSO: Objection.
23	 THE WITNESS: I considered the ash
24	 and residue when I was looking at the 
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1	 contaminants of concern that were down at the
2	 end of the peninsula, and then also comparing
3	 it to the information that -- I think it was
4	 Marshall Contractors, who was doing site
5	 redevelopment on behalf of Brooks Village and
6	 Centredale Manor.
7 BY MR. PIROZZOLO:
8 Q. Do you know one way or another whether
9	 2,3,7,8-dioxin can be a product of combustion?


10 A. My understanding of that is from Barbara
11	 Taylor and that it cannot be.
12 Q. So your view is that 2,3,7,8-TCDD cannot be a
13	 product of combustion?
14 A. My understanding is the source of that is
15	 2,4,5-TCP, it's a chemical source, it's not a
16	 furan, it's not a combustion.
17 Q. So I want to make sure that you're answering
18	 the question I'm asking, so in fairness to
19	 you, I'm going to repeat it. I think you're
20	 answering my question.
21	 Do you know one way or another
22	 whether 2,3,7,8-TCD (sic) can be a product of
23	 combustion?
24 A. I don't know that.
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Q. Okay. Do you have an opinion as to whether
2
	


2,3,7,8-TCDD can be a product of combustion?
3 A. My opinion is based upon Barbara Taylor's
4
	


work.
5 Q. And what is your opinion?
6 A. My opinion is is that 2,3,7,8*-TCDD is sourced
7
	


from 2,4,5-TCP.
8 Q. But that's not my question, though. Does
9
	


Barbara Taylor say one way or another whether
10
	


2,3,7,8-TCDD can be a product of combustion?
11
	


MR. PELOSO: Objection.
12
	


THE WITNESS: My understanding of
13
	


Barbara Taylor's work is that 2,3,7,8-TCDD
14	 comes from a chemical source.
15 BY MR. PIROZZOLO:


6 Q. Only?	 -
17 A. Yes. That's my understanding of it, based
18	 upon her work at Centredale, that it is from a
19	 chemical source.
20 Q. That is not my question, respectfully,
21
	


Ms. Robinette, and I think you can leave the
22	 record the way you want.
23
	


Based on all your knowledge, all the
24	 work you've done, all the environmental work 
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you've done in your career, do you know
2	 whether 2,3,7,8-TCDD can ever be produced as a
3	 product of combustion?
4 A. I don't work in my career with congeners of
5
	


dioxin, and I relied upon Barbara Taylor for
6
	


telling me as to whether or not 2,3,7,8-TCDD
7	 came from a chemical source or if it came from
8	 a combustion source.
9 Q. So your answer is you don't know whether


10
	


combustion can create 2,3,7,8-TCDD?
11 A. That's not my direct knowledge, no.
12 Q. Pardon?
13 A. That's not my direct knowledge, no.
14 Q. Nothing in your work to date has given you any
15
	


information on that?
16 A. No.
17 Q. You've never worked on a project involving a
18	 site in which there has been some kind of
19
	


incineration or burning which allegedly
20	 created 2,3,7,8-TCDD?
21 A. I have worked on sites where there's been
22
	


burning which has created dioxins, but it did
23	 not create 2,3,7,8-TCDD.
24 Q. It created other dioxins?
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MR. PELOSO: Objection. Are you
talking about Exhibit 1?


. MR. PIROZZOLO: Exhibit 1. I
misspoke.


THE WITNESS: I did Exhibit 1 as a
compilation of all of the infatuation that I
could get a hold of that related to --


BY MR. PIROZZOLO:
Q. You've been a witness before?
A. Yes.
Q. You know the rules. You're supposed to answer


my question, not just say something.
MR. PIROZZOLO: Reread the question.
(Whereupon, the record was read back
by the court reporter as requested.)


A. I did not assume that 2,3,7,8-TCDD could be
created by combustion.


Q. And you didn't consider that one way or
another?


A. I didn't --
MR. PELOSO: Objection.
THE WITNESS: I did not consider it


one way or the other.
MR. PIROZZOLO: Why don't we take a 


1 A. Yes.
2 Q. Okay. But not 2,3,7,8-TCDD?
3 A. Correct.
4 Q. Okay. Have you ever read anything that
5	 suggests that combustion can create
6	 2,3,7,8-TCDD?
7 A. I have not read anything.
8 Q. And your understanding of Barbara Taylor's
9	 report is that she says, it is her opinion,


10	 that 2,3,7,8-TCDD cannot be created as a
11	 product of combustion?
12 A. I read her report in the context of this site
13	 and that 2,3,7,8-TCDD here is not a product of
14	 combustion. It is a chemical source.
15 Q. I have a more general question. I'm not
16	 asking about this site. Does'her report say
17	 or have words that lead you to conclude that
18	 she believed 2,3,7,8-TCDD cannot be created by
19	 combustion?
20	 MR. PELOSO: Objection.
21	 THE WITNESS: I don't recall that
22	 she has that in her report.
23 BY MR. PIROZZOLO:
24 Q. But when you considered her report for your


3
4
5
6
7


9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24 
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1
	


work that led to Exhibit 1, it was your view
2
	


that she was letting you know that
3
	


2,3,7,8-TCDD could not be created by
4	 combustion?
5 A. That it was created by a chemical source.
6 Q. But that's not my --
7 A. 2,3,7,8 is a chemical sourced dioxin congener.
8 Q. You said that several times, but that's not my
9
	


question.
10
	


Did you understand that she said,
11	 along with that, that it cannot be created by
12	 combustion?
13 A. I don't recall that she said that.
14 Q. So you didn't understand her to be saying
15
	


that?
16
	


MR. PELOSO: Objection.
17
	


THE WITNESS: I don't recall reading
18	 -- if she says that, I don't recall reading
19
	


that in her report.
20 BY MR. PIROZZOLO:
21 Q. Would it be fair to say that in doing
22
	


Exhibit 2, you didn't consider one way or
23
	


another whether 2,3,7,8-TCDD can be created by
24
	


combustion?
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brief recess.
(Brief pause.)


BY MR. PIROZZOLO:
Q. In connection with the work you did, did you


reach any conclusions regarding whether NECC
contributed any contamination to the site?


A. Yes.
Q. And what conclusions did you reach?
A. They contributed contamination to the site.
Q. And did you consider what contamination and


how much?
A. I didn't quantify the contamination. The site


studies, obviously, took environmental
measurements all over the area where NECC
existed and came up with contaminants which,
then, are defined by EPA in their remedial
investigations and all the various reports.
So, yes, I did come to that conclusion.


Q. And, in your opinion, what contaminants did
NECC contribute to the site?


A. I think NECC contributed oils, VOCs, some
PCBs, some metals.


Q. Can you think of any others?
A. I think some of the pesticide/herbicide tests


•
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1	 are under the broad category of semivolatiles,
2	 but yes, pesticides, herbicides --
3 Q. Anything else?
4 A. -- dieldrin type materials.
5 Q. Dieldrin?
6 A. Dieldrin.
7	 I think that NECC likely also
8	 contributed to some of the dioxin/furan
9	 materials that were not of the 2,3,7,8-TCDD


10	 congener. And that's it.
11 Q. That's it. I probably can't pronounce the
12	 names of all of these, I'm going to ask that
13	 this be marked as the next exhibit.
14	 (Whereupon, Robinette Exhibit No. 3
15	 was marked for identification.)
16 Q. I'm going to ask you to look at Exhibit 3,
17	 which is a list of chemicals, and ask you
18	 whether you have an opinion as to whether NECC
19	 contributed any one or more of these chemicals
20	 to the site.
21 A. Yes.
22 Q. And do you have an opinion as to which ones?
23 A. In general, yes.
24 Q. Okay. Would you, please, tell us which ones?
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1	 Just kind of run down the list, if you would.
2 A. Well, as we just said in the previous answer
3	 to the question, I think that NECC's operation
4	 did contribute to some of the dioxin and
5	 furans that are -- and I'm not going to try to
6	 pronounce all these --
7  Q. I'm sorry?
8 A. I'm not going to try to pronounce these
9	 either. But, basically, everything -- the


10	 typical furans from partial combustion. I
11	 think they contributed some of the PCBs. I
12	 think they contributed some of the pesticides.
13	 I don't know if they did all of these. I
14	 think they contributed some of the
15	 polyaromatic hydrocarbons, some of the metals,
16	 some of the herbicides. I think they
17	 contributed to some of everything on this
18	 list.
19 Q. You're giving us categories.
20 A. Yes.
21 Q. Can you tell us within the categories, if you
22	 have formed an opinion, as to whether NECC
23	 contributed to any one or more of the
24	 chemicals listed in each of the categories? 
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1 A. Of the PCBs, I think they definitely
2
	


contributed 1254 because that was found very
3
	


much coincident with the drum storage areas
4
	


that they participated with.
5 Q. Why don't we start with dioxins and furans.
6
	


Do you have any opinion as to whether they
7
	


contributed to any one or more of those
8
	


dioxins or furans?
9 A. My work with the dioxin/furans related to the


10
	


TEQ as presented by Battelle. And the TEQ is
11
	


a -- as you know, is a number that's
12
	


associated with a particular sample which is a
13
	


calculation of the concentrations of these
14	 various congeners that make up the TEQ, and
15
	


the work with the congeners was done by
16
	


Barbara Taylor. So I did not look at each
17
	


sample taken and reported by Battelle for each
18
	


one of these congeners.
19 Q. Okay.
20 A. So I don't have an opinion specifically as to
21
	


one particular congener over another other
22
	


than the opinion related to 2,3,7,8-TCDD,
23
	


which is derived from the work of Barbara
24
	


Taylor.     
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1 Q. Well, let's sort that answer out. Are you
2
	


saying you don't have an opinion as to whether
3
	


NECC contributed any one or more of the
4
	


substances listed under dioxins and furans
5
	


other than the 2,3,7,8-TCDD?
6 A. And I'm specifically saying I don't have an
7
	


opinion about any one of these in specifically
8
	


particular other than a broad category.
9 Q. But you do have an opinion that NECC did


10
	


contribute some among the substances listed
11
	


under dioxins and furans other than
12
	


2,3,7,8-TCDD?
13 A. Yes.
14 Q. And you've made it clear your opinion is based
15
	


on the work of Barbara Taylor that NECC did
16
	


not contribute any 2,3,7,8-TCDD?
17 A. Yes. As far as the analytical -- analysis on
18
	


the congeners, yes.
19 Q. Okay. Now, let's go to the -- I think you
20
	


answered about PCBs, and if I understood you
21
	


correctly, your opinion is that NECC
22
	


contributed Aroclor-1254?
23 A. That's the one I recall that was most
24
	


prevalent with respect to the testing results.       
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1	 I can't recall the 1268.
2 Q. You don't have an opinion on 1268 or you don't
3	 recall?
4 A. Not off the top of my head, I don't recall
5	 that.
6 Q. Now, under pesticides, do you have an opinion
7	 as to whether NECC contributed any one or more
8	 of the pesticides?
9 A. From a general category, I would say yes, they


10	 probably did. Dieldrin is the one that I
11	 remember most. I don't recall every single
12	 one of these in the analysis.
13 Q. Okay. So you say that NECC contributed
14	 pesticides that are among those listed, but
15	 you can't say which ones other than dieldrin?
16 A. Correct.
17 Q. But you do have an opinion that NECC did
18	 contribute dieldrin?
19 A. Based upon the collocation, yes.
20 Q. Okay. All right. And now the next category
21	 is polyaromatic hydrocarbons and, again, you
22	 have an opinion that NECC did contribute at
23	 least some among that list?
24 A. Yes.
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1 Q. And do you have an opinion as to whether NECC
2	 contributed any particular one?
3 A. No, not any particular one.
4 Q. How about naphthalene?
5 A. It's an oil. They probably did, but I'm
6	 not --
7 Q. Okay. And with respect to the metals, you
8	 have an opinion that NECC did contribute
9	 metals?


10 A. Yes.
11 Q. Can you call out any metals where your opinion
12	 is that they did contribute certain metals?
13 A. Not specifically.
14 Q. And herbicides, do you have an opinion as to
15	 whether NECC contributed any of those
1 6	 herbicides?
17 A. I really don't know what they may have
18	 contributed for herbicides.
19 Q. So you have no opinion?
20 A. No opinion.
21 Q. And the SVOCs and VOCs, do you have an opinion
22	 as to whether NECC contributed any of those?
23 A. Yes. I would expect they did.
24 Q. And do you have an opinion as to whether they
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1	 contributed to any of the particular ones
2	 listed?
3 A. No.
4 Q. Okay. Thank you.
5	 That continues on to the next page.
6 A. I'm sorry. Is there another One?
7 Q. No other category.
8 A. Oh, yes.
9 Q. Okay?


10 A. Yes.
11 Q. You've looked at it all. Okay. Thank you.
12	 In formulating your opinion, did you
13	 consider the collocation of substances?
19 A. Yes.
15 Q. So going to the footprint of the
16	 hexachlorophene building, did you ascertain
17	 what chemicals were in the footprint of the
18	 hexachlorophene building?
19 A. Not specifically the footprint within a
20	 foundation, but within the general area of the
21	 hexachlorophene building, yes.
22 Q. And what chemicals were in that area?
23 A. The primary large drivers that, frankly, EPA
24	 was also looking at, too, with respect to 
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1	 co-solvation is the question of the
2	 tetrachloroethylene and the 2,3,7,8-TCDD in
3	 the ground water. And then, of course, in
4	 previous studies, they looked at the TCP.
5 Q. Is there anything else -- was there anything
6	 else found in that general area that you've
7	 just referred to?
8 A. There's several other chemicals there that --
9 Q. And what --


10 A. Trichloroethylene is there.
11 Q. Yeah.
12 A. I can't recall all the other ones. There
13	 would be several chemicals in the analyses
14	 that were done.
15 Q. Several chemicals?
16 A. Yes.
17 Q. Can you recall any of them?
18 A. Trichloroethylene, tetrachloroethylene,
19	 2,4,5-TCP, the dioxin that was tested. I
20	 can't remember all the analyses that were
21	 done.
22 Q. Were PCBs found there?
23 A. I don't recall any PCBs there.
24 9. Was dieldrin found there? 
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1 A. I don't recall.
2 Q. Within your analysis, did you look at whatever
3	 was found in that general area to help
4	 determine what the source was of whatever was
5	 found there?
6 A. Yes. I looked at what the predominant
7	 compounds are in a particular area as to what
8	 that signature is.
9 Q. Okay. Now, the hexachlorophene operation, if


1 0	 it contributed anything to that area, would
11	 have contributed 2,4,5-TCP, 2,3,7,8-TCDD,
12	 perchloroethylene, formaldehyde and sodium
13	 hydroxide. Do I have it all?
14 A. You probably didn't cover the acids. I think
15	 there was an --
16 Q. Sulfuric acid?
17 A. Yes. There was an acid process, as well.
18 Q. And nothing else?
19 A. I didn't study the process for the
20	 hexachlorophene, that's Jim Menoutis.
21 Q. But if things other than what we've just
22	 listed were found there, would that help you
23	 to consider what occurred at that location?
24 A. The dominant contaminants that were located
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1	 hexachlorophene building?
2 A. No.
3 Q. You didn't find that in the material you
4	 reviewed?
5 A. No.
6 Q. Did you review any Sanborn maps?
7 A. Yes. I had historical Sanborn maps.
8 Q. Did you review any Sanborn maps that were
9	 marked by witnesses?


10 A. There were some marked by witnesses, they


	


11	 weren't in color, that was part of the


	


12	 difficulty.
13 Q. Did you review any Sanborn maps marked by one


	


14	 or the other of the Nadeau brothers showing


	


15	 where barrels were stored awaiting processing?
16 A. That Sanborn map was marked by many different


	


17	 witnesses and it may have been one from them,


	


18	 also. I can't recall.
19 Q. Did you study the map that showed where one of


	


20	 the Nadeaus said that they put barrels that


	


21	 were picked up and awaiting processing?
22 A. As I've answered you, I did look at Sanborn


	


23	 maps that were marked and I don't recall if it


	


24	 was one of the Nadeau Sanborn man :pi:not.
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1	 there, the ones that were most highly
2	 concentrated are those that are coincident
3	 with the hexachlorophene manufacturing
4	 process.
5 Q. Did you look at anything that told you where
6	 NECC stored barrels awaiting processing?
7 A. Yes.
8 Q. And where did -- did you find out or did you
9	 come to an understanding as to where they


10	 stored barrels?
11 A. Yes.
12 Q. And where did they store barrels awaiting
13	 processing?
14 A. Yes.
15 Q. Where did they store them on the site?
16 A. They stored them as close as possible to their
17	 working area for the furnace.
18 Q. Did they store them on the bank of the
19	 Woonasquatucket River?
20 A. They had several locations, and as identified
21	 by Mutch --
22 Q. More than one?
23 A. Yes.
24 Q. And did they store them proximate to the 
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1 Q. All right. And you don't remember, then, a
2	 map which showed stored drums proximate to the
3	 hexachlorophene building?
4 A. No. I don't recall that.
5 Q. So you didn't consider that fact?
6 A. No. I saw --
7 Q. If it is a fact.
8 A. I looked at the aerial photos.
9 Q. Okay. So in terms of the location of matter


10	 on the site, is it your testimony you relied
11	 exclusively on the aerial photographs?
12 A. I relied predominantly on the aerial
13	 photographs.
14 Q. Okay. Did you rely on anything else?
15 A. I did not rely particularly at all on the --
16	 those exhibits you were talking about to the
17	 depositions. I read the depositions, but
18	 frankly, there's a lot of discrepancies in
19	 those depositions, and so I didn't rely upon
20	 specifically where someone would mark an X or
21	 not.
22 Q. And did you rely on testimony about NECC's
23	 operation?
24 A. Yes.
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1 Q. Did you rely on testimony about where drums
2	 were put awaiting processing?
3 A. As they were described, yes.
4 Q. You testified to a Metro-Atlantic standard
5	 operating practice, do you recall that this
6	 morning?
7 A. Yes.
8 Q. Did you ever find a, you know, a standard
9	 operating procedure book or a -- some kind of


10	 a document that said those were Metro-Atlantic
11	 standard operating practices?
12 A. No.
13 Q. How do you know what a standard operating
14	 practice was of Metro-Atlantic, then?
15 A. As described by multiple employees.
16 Q. Okay. So you have -- you have taken the
17	 description of employees and said that was a
18	 standard operating practice?
19 A. I interpreted the descriptions that were
2 0	 provided by multiple employees as being
21	 representative and descriptive of what
22	 happened on a common stance.
23 Q. And from those descriptions, you inferred that
24	 the hexachlorophene operation was operated the
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1 A. I'm not aware of any others containing it.
2 Q. Pardon? You're not?
3 A. I'm not aware of any other substances


containing it.
5 Q. Did you ever study the reports of
6	 Professor Asplund?
7 A. I read his report.
8 Q. Okay. And do you realize his report says that
9	 certain chemicals would have been in drums


10	 delivered to NECC?
11 A. I recognize that he identified various
12	 chemicals of customers of NECC.
13 Q. And that in his opinion, they would have been
14	 delivered -- or residues in those barrels --
15	 residues of those chemicals would have been
16	 delivered in barrels to NECC?
17 A. That was his opinion.
18 Q. Okay. Did you consider that opinion in your
19	 report?
20 A. I did.
21 Q. And in what way did you consider it?
22 A. I looked at it from the standpoint of what
23	 evidence he was able to provide or not of the
24	 actual transaction of a drum containing a 
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1	 same way as the main building?
2 A. Similarly, correct.
3 Q. Now, did you make a similar study of the
4	 accounts of NECC employees of the operations
5	 of NECC?
6 A. Yes. I read all of those depositions and
7	 testimony.
8 Q. And from that, did you develop an
9	 understanding of NECC's standard operating


TO	 procedure?
11 A. Yes.
12 Q. And in that, you did not find that NECC stored
13	 empty drums on their sides next to the river
14	 in the proximate -- proximate to the
15	 hexachlorophene building?
16 A. I did find that NECC stored drums next to the
17	 river, the question is how close to the
18	 hexachlorophene building.
19 Q. One other question on Exhibit 3, do you know.
20	 whether any of the substances listed on
21	 Exhibit 3 contain 2,3,7,8-TCDD?
22 A. 2,4,5-trichlorophenol.
23 Q. Do you know whether any other substances
24	 listed contain 2,3,7,8-TCDD?
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1	 certain kind of residue to NECC. His work
2	 was, in my opinion, very much related to the
3	 business of the customers of NECC.
4 Q. Well, did you agree or disagree with him that
5	 drums containing the residues of the chemicals
6	 he lists more likely than not would have been
7	 in barrels delivered to NECC?
8 A. I didn't agree with that.
9 Q. And what's the basis for your not agreeing


10	 with that?
11 A. I didn't think that he provided the direct
12	 evidence that a particular substance as a
13	 residue in a drum actually came to NECC.
14 Q. The question is no direct evidence of a spill,
15	 is there?
16	 MR. PELOSO: Objection.
17	 THE WITNESS: I think there is.
18 MR. PIROZZOLO:
19 Q. You said there's no eyewitness.
20 A. Direct evidence doesn't have to be an
21	 eyewitness.
22 Q. It could be an inference?
23 A. It could be.
24 6. And then you don't disagree with
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Professor Asplund's inference?
A.	 I disagree with Professor Asplund's inference.
Q.	 And what's the basis for that disagreement,


professional basis for that disagreement?


1
2
3
4
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Q.	 Did you draw anything from either his report
or Professor Asplund's report regarding
chemicals that likely went to NECC?


MR. PELOSO: Objection.
5 MR. PELOSO: Objection. 5 THE WITNESS: The biggest body of
6 THE WITNESS: There is no linkage of 6 evidence that 1 relied upon for the --
7 a particular chemical to NECC. There's a 7 MR. PIROZZOLO: That's not my
8 linkage of a chemical to the customer, but the 8 question, the biggest body. Would you repeat
9 customer doesn't have records that said "I 9 the question. I didn't ask about the biggest


10 sent drums with this particular chemical 10 body.
11 residue to NECC," nor does NECC have those 11 (Whereupon, the record was read back
12 sort of documentation. 12 by the court reporter as requested.)
13 MR. PIROZZOLO: 13 THE WITNESS: What I drew from
14 Q.	 Of course, you know NECC doesn't have records 14 either of their reports, or both of their
15 or had minimal records -- 15 reports, is that they had a broad customer
16 A.	 Correct. 16 base of companies that used all sorts of types
17 Q.	 -- of what was -- and this was -- this all 17 of chemicals, but neither of these reports
18 occurred at a time when waste manifests and 18 were definitive as to the specifics that came
19 the like were not used? 19 to NECC.
20 A.	 Yes and no, because I've done a lot of 20 BY MR. PIROZZOLO:
21 landfill work, and there were waste manifests 21 Q.	 In doing a site conceptual model, is the kind
22 even in -- back in the '60s that would show 22 of professional opinion that you find in
23 the linkages of the kind of waste that was 23 Professor Asplund's report and
24 brought to a landfill. 24 Professor Kittrell's report the type of matter
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1 Q.	 We do have from NECC eyewitness testimony and 1 -- the type of data you would consider in
2 I04(e) responses that link NECC to customers. 2 connection with doing the site conceptual
3 A.	 Correct. 3 model?
4 Q.	 All right. And have you read Mr. -- Professor 4 A.	 It's certainly the kind of reports that I
5 Kittrell's report? 5 would read.
6 A.	 Yes. 6 Q.	 I asked you if you would consider it.
7 Q. And do you have an opinion about 7 A.	 I would consider it.
8 Mr. Kittrell's conclusions? 8 Q.	 Okay. Let's go to a somewhat different
9 A.	 I'm having difficulty remembering what his 9 subject.


10 report was about. 10 You have listed in your report
11 Q.	 Have you considered the chemicals he said 11 experience in particular projects have any of
12 would more probably than not have been in 12 those projects been concerned with dioxin
13 barrel residues that went to NEC C? 13 contamination?
14 MR. PELOSO: Objection. 14 A.	 Yes.
15 THE WITNESS: If I'm recalling the 15 Q. And have any of those been concerned with
16 correct report, he did a similar exercise as 16 2,3,7,8-dioxin?
17 Mr. Asplund in looking at the kinds of 17 A. No.
18 materials or chemicals that NECC customers 18 Q. Have you ever had any work, professional work,
19 might have used over a period of time. 19 that concerned itself with contamination from
20 MR. PIROZZOLO: 20 2,3,7,8-dioxin?
21 Q.	 And you disagree with his conclusions or do 21 A. No.
22 you agree with them? 22 Q. Have you ever done any -- had any professional
23 A.	 His conclusions may be very accurate as to the 23 work in which you considered the manner in
24 chemicals that NECC's customers used. 24 which 2,3,7,8 moves at a site or moves in the
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1	 environment?
2 A. Not specifically that congener, but dioxins in
3	 general, yes.
4 Q. Have you done any professional reading on
5	 2,3,7,8 regarding how it moves in the
6	 environment?
7 A. As it relates to it being a dioxin congener,
8	 yes, but not specifically as 2,3,7,8-TCDD.
9 Q. Okay. So you're saying, if I understand you


10	 correctly, that you worked with other dioxins
11	 and you've done readings on how other dioxin
12	 congeners move in the environment, but not
13	 2,3,7,8?
14 A. There's a whole body of literature that
15	 relates to dioxin in general and its
16	 characteristics and how that reacts in the
17	 environment and that's what I've been involved
18	 with.
19 Q. And, in general, how does it react in the
20	 environment?
21 A. It is not soluble, it wants to adhere to
22	 organic matter, and it tends to stay
23	 associated with sediments or carbons as best
24	 as it can.
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Q. Could you read that back.
(Whereupon, the record was read back
by the court reporter as requested.)


Q. And in your work that led to Exhibit 1, did
you assume that 2,3,7,8 reacts or behaves in
the same way?


A. Yes.
Q. What were the projects that you have done that


involved dioxin?
A. The Tibbetts Road NPL site.
Q. Tibbetts Road?
A. Tibbetts Road, T-I-B-B-E-T-T-S Road NPL site.
Q. Is that the only one?
A. Yes. There's one that was PCP that we did hot


have to get into the whole dioxin routine with
it.


Q. Is Tibbetts Road in the list in your report?
A. It may be.


You can look at the report and see if it's
there.


A. You're asking about my resume?
Yeah.


A. It is.
. It's the first one?
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1 A. Correct.
2 Q. Okay. This says "low levels of dioxins."
3	 Do you see that?
4 A. Yes.
5 Q. Was that a Superfund site?
6 A. Yes.
7 Q. And it's located in Barrington, New Hampshire?
8 A. Correct.
9 Q. Do you have the reference to the records on


10	 that site so that we could find them?
11 A. You need to go to the Region 1 NPL Summary
12	 website and you can pull up information about
13	 Tibbetts Road.
14 Q. And in your resume, you say there were "low
15	 levels of dioxins," what did you mean by that?
16 A. As in most sites, dioxins are in the parts per 	 -
17	 trillion, parts per billion range, and so that
18	 is what was here.
19 Q. And what work did you do regarding dioxins in
20	 connection with the Tibbetts Road site?
21 A. I was the project manager on the investigation
22	 of this site, and in part of our whole
23	 investigation and analysis of the site
24	 contaminants, we encountered the dioxins and
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that ended up being part of the remedy. They
2	 excavated soil and incinerated dioxins.
3 Q. To get rid of the dioxin?
4 A. Correct.
5 Q. Did EPA require you to get rid of the dioxin?
6 A. The EPA -- the risk assessment that was done
7	 as part of the, you know, the whole site study
8	 indicated that the risk of the dioxin was
9	 sufficient that it needed to be removed from


10	 the site, and rather than excavating and
11	 trucking it away, they incinerated it on site.
12 Q. And what congeners were on that site?
13 A. I don't recall.
14 Q. Well, if you refer to Exhibit 3, can you
15	 identify the congeners?
16 A. I don't recall. This was in 1986, five.
17 Q. Were there furans on that site?
18 A. I believe there were furans and dioxins, in
19	 fact, I think we even referred to them as
20	 dioxins and furans on the site.
21 Q. What was the activity on the site?
22 A. It was a site in which a private kind of a
23	 junkyard collector's business who went to Ford
24	 Motor Company's facility somewhere in


1
2
3
4
5
6
7
8
9


10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
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1	 Massachusetts and collected waste solvents and
2	 oils and brought them back to his junkyard and
3	 he used them to incinerate automobiles.
4 Q. I see.
5 A. So that he could recycle metal.
6 Q. Did you determine whether the incineration
7	 caused the furans?
8 A. I didn't.
9 Q. Did anyone determine as to whether the


10	 incineration caused the furans?
11 A. The interpretation of the results, again the
12	 site conceptual model, said that the burning
13	 -- the area of the dioxin-contaminated soil
14	 was quite localized, and so they interpreted
15	 that the dioxin residuals in the soil were as
16	 a result of the incineration of these
17	 automobiles using the --
18 Q. And were the dioxins collocated with the


furans?
20 A. Yes.
21 Q. Did the collocation of the dioxins and the
22	 furans contribute to the conclusion that they
23	 were the product of -- the dioxins were the
24	 product of incineration?  


1 Q. Background levels?
2 A. Background levels.
3 Q. Okay. Is that listed in your resume?
4 A. Yes.
5 Q. Which one is that?
6 A. "Poleyard and Utility Maintenance Facility
7	 Investigation and Remediation," first page,
8	 ifs the fourth one down, "Poleyard and
9	 Utility."


10 Q. Oh, okay. Are there public records pertaining
11	 to that?
12 A. I don't know because that was a private site,
13	 private action. DES maintains some online
14	 reports, so you may be able to see things
15	 online.
16 Q. Could you explain in as full detail as you can
17	 what you had to do with dioxins on that site?
18 A. This was a utility poleyard storage and
19	 treatment facility which was located in a
20	 quasi urban area of Manchester. There was a
21	 water body that was nearby and there was some
22	 concern about ecological risk from the
23	 contaminants in the soil and so there was some
24	 sampling that was done in addition to just 
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typical sampling which included some dioxin
2	 sampling.
3	 The decision by the agency in
4	 concert with the client, which was Public
5	 Service of New Hampshire, was that the
6	 remediation of the PCP was sufficient to deal
7	 with anything because the dioxins, the levels
8	 were so low, they were, again, background,
9	 they were low, low, low parts per trillion.


10 Q. And neither of these sites involved
11	 2,3,7,8-TCDD?
12 A. I don't know if 2,3,7,8-TCDD was even detected
13	 when the dioxins tests were done. I don't
14	 know.
15 Q. So have we covered it, there's no other work
16	 you've done on dioxins professionally?
17 A. No.
18 Q. Okay. We'll go to your list of testimony --
19	 well, before we get there, you have
20	 publications and papers in the last ten years.
21	 Have you had other publications and
22	 papers?
23 A. Very little.
24 O..Okay. Let's take the ones that are listed
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1 A. I can't remember enough about the particular
2	 -- the particulars of dioxins and furans, the
3	 chemistry, to be able to say that. I'm son-y.
4 Q. And this was 30 years ago?
5 A. Fortunately.
6 Q. So you don't remember a lot about it?
7 A. Not a lot, no.
8 Q. And is it correct that that's the one and only
9	 work you've ever done on dioxin?


10 A. Yes, other than a pentachlorophenol site that
11	 -- I worked on remediation of a poleyard which
12	 had pentachlorophenol.
13 Q. And when did you do that work?
14 A. That would have been about ten years ago.
15 Q. I'm sorry?
16 A. Ten years ago.
17 Q. And where was that site?
18 A. That was in Manchester, New Hampshire.
19 Q. And did it -- was it a Superfund site?
20 A. No.
21 Q. Was it under New Hampshire regulation?
22 A. Correct.
23 Q. And were there dioxins on that site?
24 A. Very low levels, background.               
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here, do any of these deal with dioxin? 	 1
A. No.	 2
Q. Do any of them deal with the method of doing a	 3


site conceptual model?	 4
A. Not using those terms, but the strategic 	 i 5


sediment removal case study report very much 	 6
focused on presenting a site conceptual model 	 7
that was acceptable to the agency, the	 8
stakeholders, the abutters, and then getting	 9
through a remedy that was expeditious. 	 10


Q. What about this article that says "A Courtroom 	 11
Perspective or Who Dunnit and How We Convince 12
Them to Pay," does that deal with site 	 13
conceptual models?	 14


A. That has to do with quantitative cost	 15
allocation.	 16


Q. What?	 17
A. Quantitative cost allocation.	 18
Q. Okay. Was that -- when you say "a courtroom


perspective," it has to do with litigation?
A. Yes.
Q. Okay. We haven't been able to find these


articles. Do you have copies of them?
A. I may have some of them.


2
3
4
5
6
7
8
9


10
11
12
13
14
15
16
17
18
19
20
21
22
23
24


Q. Did you have a dialogue with her?
A. I met her once in person and I think we talked


on the phone once or twice.
Q. And how did you know David Morrow?
A. David and I have worked on several jobs


together.	 •
Q. What kinds of jobs?
A. Mostly, MGP jobs, MGP project -- manufactured


gas plant sites. David does quite a little
bit of work with the forensic chemistry side.


Q. Is he a chemist?
A. I believe so.
Q. And can we go to the list of testimony. Did


any of the -- was any of the testimony in this
list testimony which pertained to dioxin?


A. Not related to analytical data, there was some .


discussion about it in the SouthWest
Processors tire fire.


19 Q. And what was the discussion in that?
20 A. Basically, whether or not the testing
21	 procedures that had been used were
22	 sufficiently detailed, broad enough to
22	 quantify the zone of contamination as a result
24	 of this tire fire.
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1	 MR. PIROZZOLO: John, would you be
2	 willing to produce them or copies of them for
3	 us?
4	 And while I think of it, I had asked
5	 for the -- I don't know what you call them,
6	 those bar graphs that Barbara Taylor did, that
7	 she said she didn't include in her report.
8	 MR. PELOSO: Okay.
9	 MR. PIROZZOLO: I think we really


10	 need to look at those.
11 BY MR. PIROZZOLO:
12 Q. Is Barbara Taylor in your firm?
13 A. No.
14 Q. A separate firm?
15 A. Yes.
16 Q. Did you ever work with Barbara Taylor before?
17 A. No. I worked with her partner.
18 Q. And who is her partner?
19 A. David Morrow.
20 Q. David Morrow. Did you ever meet Barbara
21	 Taylor?
22 A. No. Only on this job.
23 Q. But you met her on this job?
24 A. Oh, yes. I have.
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1 Q. And how did that pertain to dioxin?
2 A. Just the question was raised as to the suite
3	 of chemicals that were analyzed for in the
4	 soil and was it comprehensive enough, and they
5	 did not detect dioxins.
6 Q. They did not detect dioxins?
7 A. They did not, no.
8 Q. So it would be fair that if we were to look at
9	 the records on all of these cases, we would


10	 not see any discussions of dioxin?
11 A. Correct, with the exception of that
12	 SouthWest --
13  Q. So would it be --
14 A.	 tire fire.
15 Q. -- fair to say that the expert report that has
16	 been provided to us in this case is the only
17	 time you've provided expert testimony or
18	 expert opinions on dioxin?
19 A. Yes.
20 Q. So the report is the only time you've
21	 presented opinions and this deposition is the
22	 only time you've presented testimony on
23	 dioxin?
24 A. With the exception of the SouthWest Processors
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that I have just talked about and the other --
2 Q. And in that case, it wasn't found, there was
3
	


no dioxin?
4 A. Correct, but it was raised.
5 Q. You used the term "collocation." What do you
6
	


mean by collocation or what do you understand
7
	


collocation to be?
8 A. In terms of analytical or in terms of what?
9 Q. Well, are there more applications of the term


10
	


"collocation" than analytical? I suppose we
11
	


could be together on a bus, but --
12 A. Yes. We could be together at a murder scene.
13 Q. -- in the context of your professional work.
14 A. Okay.
15 Q. I guess we in this room are collocated, in a
16
	


sense.
17 A. Yes.
18 Q. But that's not what I mean.
19 A. Okay.
20 Q. In terms of your professional work, what is
21
	


collocation?
22 A. Collocation is just a term that is often
23
	


looked at with respect to chemical signatures
24	 or chemical fingerprinting and whether or not
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1	 ways by similar mechanisms, would that help
2	 you to define the source?
3 A. No, not necessarily, because you can have
4	 something that's released and one can travel
5	 very differently than something else.
6	 An example of that would be like
7	 gasoline can be released and you have
8	 substances within gasoline that won't stay, it
9	 will travel way ahead of other compounds in


10	 it, and so you end up with a retarded travel.
11 Q. That's a situation where they travel
12	 differently, but my --
13 A. Yes.
14 Q. -- question pertained to if you have two
15	 substances that move in the environment in a
16	 similar way, if you find them collocated, does
17	 that help you identify a source?
18 A. Where I struggle with your question is it
1 9	 doesn't matter if they move the same way, that
20	 doesn't matter, it's are they found in a
21	 similar location. They can move differently,
22	 but it's how they're found.
23 Q. Well, let's go to what we're talking about
24	 here. How does 2,3,7,8-dioxin move in the
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1	 environment?
2 A. It has to be attached to something that does
3	 move because it doesn't want to move in water,
4	 it doesn't want to dissolve, so it wants to
5	 stick ontb particles, carbon, sediment. It
6	 would like to just stay put, but it will flow,
7	 move if it's, number one, dissolved such as
8	 with a lot of a solvent, or it will get onto a
9	 particle, sediment or whatever, and move with


10	 sediment.
11 Q. Well, 2,3,7,8-TCDD is not particularly
12	 soluble, is it?
13 A. It's not, as far as I know. It's a dioxin and
19	 it's not soluble.
15 Q. So the mechanism of movement would be by
16	 attaching to particles and, then, moving by --
17 A. Or colloids.
18 Q. -- erosion, essentially?
19 A. Yes. Or colloids, something like that, yes.
20 Q. And does 2,3,7,8-TCDF move in a similar way?
21 A. Well, the general family of dioxins and furans
22	 are that they are not a soluble molecule that
23	 wants to dissolve in any kind of water, that
24	 they all want to hang on to soil and carbon, 
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1	 the presence of one substance interferes or
2	 affects or changes the movement or capacity or
3	 characteristics of another.
4	 So co-solvation is the common
5	 analysis that is done and it's what EPA is
6	 doing at this site to look at whether or not
7	 you can create mobility of a compound or a
8	 chemical that doesn't want to be mobile; just
9	 because it is collocated, it is in the same


10	 media matrix as another one that wants it to
11	 move, the same thing looking at acids and
12	 things like that.
13 Q. In doing analytical work of the kind you did
14	 in connection with Exhibit 1, does collocation
15	 mean that the two substances are found at the
16	 same boring?
17 A. It can be, yes, same sample, same boring. It
18	 can be -- also be a little more broadly, it
19	 can be in the same area, general area.
20 Q. So if you have two chemicals that seem to
21	 travel on the site together, one could draw
22	 certain conclusions about the source?
23 A. You can.
24 Q. And if those two chemicals travel in similar
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1	 so whether you ask me about one congener or
	 1 A. My understanding of Jim Menoutis's analysis of


2	 another, my answer is going to be pretty much
	


2
	


the hexachlorophene process is that we're not
3	 the same.	 3


	
talking about water in 2,3,7,8-TCDD, it's


4 Q. Okay. Do you know whether there was any
	 4	 whether they are washing it with the acid or


5	 2,3,7,8-TCDF in the 2,4,5-T (sic) that Diamond
	


5
	


whether they are washing it with the PCE, that
6	 Alkali provided to Metro-Atlantic?


	
6
	


we're not talking water, we're talking --
7 A. I don't know.	 7 Q. You have no opinion on -- of your own on
8 Q. Did anybody provide you with any information


	
8
	


whether 2,3,7,8-TCDD is likely to move with
9	 on that?
	


9
	


the either acid or base waste streams?
10 A. Not that I'm aware of. If they did, it didn't


	
10 A. No. I don't.


11	 register with me.	 11
	


If there were waste streams.
12 Q. Do you have any opinion as to whether there


	 12 A. No. I don't have an opinion as to whether --
13	 would have been a furan in the manufactured


	
13
	


You rely totally on Mr. Menoutis?
14	 product?
	


14 A. I do.
15 A. I don't have any opinion on that.	 15


	
Who is -- is Mr. Menoutis a professor?


16 Q. One way or the another?
	


16 A. I don't know.
17 A. No.	 17 Q. I just don't want to call him Mr. Menoutis if
18 Q. You didn't consider that?


	
18
	


he's a professor.
19 A. No.	 19


	
Does he have a Ph.D.?


20 Q. Do you know how hexachloroxanthene moves in 20
	


MR. PELOSO: I think he's
21	 the environment?


	
21
	


Dr. Menoutis.
22 A. Yes.	 22


	
MR. PIROZZOLO: He's Dr. Menoutis?


23 Q. And you certainly know how PCBs move?
	


23
	


MR. PELOSO: I believe so.
24 A.  They don't want to, yes. 	 24


	
MR. PIROZZOLO: When somebody has a 
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1 Q. And do they move in the same way, essentially 	 1
	


Ph.D., they're entitled to be called doctor,
2	 the same way, as 2,3,7,8-TCDD?	 2	 and when they get to be a professor, they're
3 A. The polychlorinated biphenyls are a similar 	 3


	
entitled to be called professor. Sometimes we


4	 type of chemical in that they don't want to 	 4
	


make a mistake, but we owe them that.
5	 dissolve, they want to stay attached to soil. 	 5 BY MR. PIROZZOLO:
6 Q. One thing that puzzles me is you -- I think 	 6 Q. You said you reviewed aerial photographs?
7	 you said that your opinion is that	 7 A. Yes.
8	 2,3,7,8-TCDD, was it introduced to the 	 8 Q. And you -- I believe you said you reviewed the
9	 environment through the liquid waste streams?


	
9
	


Mutch aerial photographs.
1 0 A. That was one way.	 10 A. And EPA's and some --
11 Q. Do you understand whether the liquid waste


	
11 Q. Well, I was going to ask you about that.


12	 streams, if there were liquid waste streams, 	 12 A. Yes.
13	 would have been aqueous?


	
13 Q. Did you review the EPA aerial photographs?


14 A. The opinion by Jim Menoutis talks about liquid
	


14 A. Yes.
15	 waste streams as coming off at the process


	
15 Q. Did you review any other aerial photographs?


16	 coupled with this black pipe with liquid
	


16 A. Yes.
17	 coming out of it from that building and


	
17 Q. What were the others that you reviewed?


18	 coupled with the 2,3,7,8-TCDD and sediments
	


18 A. We brought in a couple of sets of photographs
19	 down the river, yes, my opinion --	 19


	
that I think EPA and Mutch did not get and we


20 Q. But if --	 20	 reviewed those.
21 A. -- does tie together of --	 21 Q. Are those disclosed in your report?
22 Q.	 2,3,7,8-TCDD is not water soluble, how does


	
22 A. Yes.


23	 that tie into your opinion that 2,3,7,8-TCDD
	


23 Q. Could you just tell me where?
24	 would have moved in an aqueous waste stream?


	
24 A. It's going to be one of the figures. Figure
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1	 12.
2 Q. Figure 12. That's a 1970 aerial photo?
3 A. Yes. That's the -- I believe, if I can recall
4	 correctly, that's the one aerial photo set
5	 that neither EPA nor Mutch looked at.
6	 Otherwise, everything else we --
7 Q. Are you --
8 A. -- we looked at had been looked by -- at --
9 	 either or both of those entities.


10 Q. Are you aware that there's a 1970 aerial photo
11	 in Mr. Mutch's report?
12 A. 1 don't know that it's this date, though.
13 Q. So this may be a different photo than the one
14	 in his report?
15 A. Yes. I believe so.
16 Q. I'll get the report if you need to, but do you
17	 remember that in Mr. Mutch's report, there is
18	 a 1970 aerial photo?
19 A. I don't recall the dates. He has many photos
20	 in his report, obviously.
21 Q. Do you recall the 1970 one?
22 A. I don't.
23 Q. So you can't tell me whether this is different
24 I I	  than the 1970 report --  photo that a s s ears in
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1	 MR. PIROZZOLO: Mr. Peloso, could we
2	 get access to the original of that?
3	 MR. PELOSO: Of this photo?
4	 MR. PIROZZOLO: Yeah.
5 BY MR. PIROZZOLO:
6 


• 


Well, do you have the original?
7	 Yes. Well, I mean we purchased
8 


• 


Yeah.
9	 -- copies of -- you never --
10  


• 


The copy--
11	 -- you never get the original --
12 


• 


I understand.
13	 -- but we have -- we have 9 inch contact
14	 prints.
15 Q. Yeah. You have the contact prints?
16 A. Yes.
17	 MR. PIROZZOLO: Okay. We'd like to
18	 have access to the contact prints.
19 BY MR. PIROZZOLO:
20 Q. Is there any feature in your 1970 aerial
21	 photograph that is different from or that
22	 leads you to different conclusions from the
23	 features in Mr. Mutch's 1970?
2 6	 MR. PELOSO: Objection. 


A.


A.


A.


A.
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1	 his report?
2 A. We'd need to compare the dates.
3 Q. Let me get his report. Will you excuse me a
4	 minute?
5 A. Uh-huh.
6 Q. I'm going to hand you Mr. Mutch's report and
7	 invite your attention to an aerial photograph
8	 taken on March 9, 1970, and tell me whether
9	 that's a different aerial photograph than the


10	 one that's in your report.
11 A. Does he have the source of it, where he bought
12	 it from?
13 Q. It's in his narrative.
14 A. Okay. Well, the one we purchased was from
15	 Keystone Aerial Surveys and ours is dated
16	 April 26th.
17 Q. So it's a different one, then?
18 A. And his says March 9th, so I don't know who he
19	 obtained his from.
20 Q. Let's see if we can find out. If you look at
21	 his report, it says "Aero-Data Corporation."
22 A. Okay. We got ours from Keystone.
23 Q. So it's a different one?
24 A. It's different, uh-huh.


(Witness reviewing.)
2
	


THE WITNESS: Well, I think without
3
	


looking at it stereoscopically, I think it
4	 covers and shows similar things. Obviously, I
5
	


think our aerial photo is a little more
6	 clearer than what's he's produced here, but it
7	 could be his originals are --
8 BY MR. PIROZZOLO:
9 Q. May I see yours again?


10
	


MR. PELOSO: It's right there.
11
	


That's it.
12
	


MR. PIROZZOLO: Oh, okay. This is
13	 yours. Okay. And this is Mutch's.
14 BY MR. PIROZZOLO:
15 Q. Okay. I'd like to point out a feature on
16
	


this. First of all, are you able to interpret
17	 aerial photographs?
18 A. I do.
19 Q. How did you develop that skill?
20 A. I started back as an undergraduate in college
21
	


in my geomorphology class, where I had to take
22	 stereoscopic analysis, and through the years,
23
	


I've done it many times in many projects.
24 Q. So it's something you do in the course of your 
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1	 work?
2 A. In my normal course of work, yes, I do.
3 Q. Okay. And do you have any question that
4	 Mr. Mutch knows how to do the same thing?
5 A. I have no question that he knows how to do it.
6 Q. And you differ somewhat with his
7	 interpretation, but in general, you agree with
8	 his interpretations?
9 A. In general, I agree with the features that he


10	 identified and I just had a couple of issues
11	 with--
12 Q. And what were the issues?
13 A. I think he had some misinformation about when
14	 either Metro-Atlantic or NECC was -- I think
15	 it was NECC stopped operating at the site.
16	 And I had an issue with his
17	 interpretation as to this surface body feature
18	 and his interpretation that it was an
19	 impoundment for waste water versus what I
20	 thought it was, which was a pond.
21 Q. Do you use a machine to look at things
22	 stereoscopically, if that's the word?
23 A. Yes. I do.
24 Q. What machine do you use? 


1 Q. Do you have any idea what that is?
2 A. No. I don't. It looks like it's part of this
3
	


tail raceway, right here. (Indicating.)
4
	


MR. PELOSO: Do you want to mark
that?


6
	


MR. PIROZZOLO: Yeah. I will. But
7
	


I don't want to spoil the picture, so I don't
8
	


know how you suggest I mark it.
9
	


MR. PELOSO: Well, I mean there are
10
	


other copies of this report.
11
	


MR. PIROZZOLO: Okay. I will do
12
	


like this. (Indicating.)
13 BY MR. PIROZZOLO:
19 Q. I just drew an arrow to something like a
15
	


little creek that goes into a black area.
16
	


Do you see that?
17 A. I see that.
18 Q. And you don't have any opinion as to what that
19
	


is?
20 A. Yeah. I think it's all part of this whole
21
	


tailrace.
22 Q. Okay. Now, do you see -- do you recognize
23
	


this as a building?
24 A. Yes.
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1 A. I use a Nikon stereoscope.
2 Q. Nikon?
3 A. Nikon. N-I-K-O-N.
4 Q. And does it have a model number?
5 A. I'm sure it does, but I don't know what it is.
6 Q. How old is it?
7 A. I don't know.
8 Q. Well, is it 20 years old or is it last year --
9 A. I think it's probably within the last ten


10	 years.
11 Q. Ten years. Under ten years old. You don't
12	 know the model of it?
13 A. I don't.
14	 MR. PIROZZOLO: John, could we get
15	 the model of that, please.
16 BY MR. PIROZZOLO:
17 Q. I want to show you something on -- is that
18	 your report in front of you?
19 A. Yes.
20 Q. Okay. Do you mind if I lean over your
21	 shoulder here.
22	 Do you see this that I'm pointing to
23	 in that kind of darker area?
24 A. Yes.


Page 189


1 Q. Do you see this black near the building?
2 A. Yes. That's a shadow.
3 Q. Okay. I'm going to -- you think that's the
4
	


shadow of the building?
5 A. Yes.


MR. PELOSO: Well, can we just step
7
	


back, Jack, and mark your arrow as A?
MR. PIROZZOLO: Sure.


9
	


MR. PELOSO: And that applies to his
10
	


previous question.
11 BY MR. PIROZZOLO:
12 Q. And you think this is the shadow of the
13
	


building? (Indicating.)
19 A. Yes.
15
	


Make that B.
16 A. (Witness indicating.)
17
	


Okay. And do you know what went on in that
18
	


building?
19 A. That was part of the NECC drum washing
20
	


facility.
21 Q. Do you sometimes in doing photographic
22
	


analysis find that some of the photographs are
23
	


not as clear as others?
29 A. Yes.
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1 Q. And do you find out sometimes that later
2	 photographs may be clearer than -- later in
3	 time, than a prior photograph?
4 A. There's a lot of variables as to why
5	 photographs are a good quality or not.
6 Q. Okay. Do you find sometimes that an earlier
7	 photograph may not be entirely clear and a
8	 later one may be clearer?
9 A. And sometimes earlier photographs are more


10	 clear than later ones, so yes, there are
11	 variables.
12 Q. Okay. But follow me on the earlier and later.
13	 Do you sometimes look at an earlier photograph
14	 and may have some doubt as to a feature, and
15	 then when you look at a later photograph,
16	 you're able to say, yes, that feature is
17	 there; has that ever happened?
18 A. If -- yes, qualified. If the conditions are
19	 similar of that later photograph as to when it
20	 was taken, the angle aspect of the photograph,
21	 and whether or not site activities were
22	 similar.
23 Q. Now, for example, if I took out my Blackberry
24
	 and I took our .icture and I of kind of a
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1	 hazy image, and then later we have a fine
2	 Nikon and we take your picture, one could say
3	 about the first picture, well, we think this
4	 is Muriel Robinette, pretty good idea, but
5	 we're not sure, but then from the later
6	 picture we say, ah, yes, that is.
7	 MR. PELOSO: Is that a question?
8 BY MR. PIROZZOLO:
9 Q. You understand that --


10 A. I understand --
11 Q. -- possibility?
12 A. -- that photos can be different at different
13	 times, yes.
14 Q. And later -- or some photos could be clearer
15	 than others?
16 A. Absolutely.
17 Q. And so a later photo of -- of something may be
18	 clearer than an earlier one?
19 A. It could be, yes.
20 Q. And when you're interpreting aerial
21	 photographs, do you take the whole series of
22	 photos to help you understand what is in those
23	 photos?
24 A. Yes, very much so. 
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1 Q. Pardon?
2 A. Very much so.
3 Q. Okay. Did you, in preparing your report,
4	 examine the areas where in the Mutch photo --
5	 sorry.
6	 Did you examine areas where in the
7	 Mutch report Mr. Mutch identified drums in
8	 various photos?
9 A. Yes. I looked at those.


10 Q. And did you look at contaminants found in
11	 those areas?
12 A. Yes.
13 Q. And did you find TCDD in any of those areas?
14 A. Yes. There is.
15 Q. And did you consider whether the TCDD might
16	 have come from the drums that were in those -
17 areas?
18 A. Yes. I did.
19 Q. And you considered that it did not?
20 A. Yes. That's correct.
21 Q. And what led you to that conclusion?
22 A. Because I didn't find evidence that NECC
23	 handled drums that would have had residuals of
24	 the 2,4,5-TCP because it wasn't handling the 
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1	 drum residuals from Metro-Atlantic because it
2	 didn't produce drums of 2,4,5-TCP.
3 Q. That's because there were no drums associated
4	 with the hexachlorophene operation?
5 A. Correct'.
6 Q. You saw that in the testimony?
7 A. Yes. I did.
8 Q. Including the testimony of Vincent Buonanno?
9 A. Correct.


10 Q. So you know there were no drums associated
11	 with that operation?
12 A. Correct.
13 Q. But did you consider the customers of NECC?
14 A. Yes. I did. I looked--
15 Q. Did any of those customers manufacture
16	 2,4,5-TCP?
17 A. I did look at the 104(e)'s and particularly
18	 zeroed in on George Mann and --
19 Q. And did George Mann manufacture TCP?
20 A. I don't know that they manufactured TCP, but
21	 my understanding is that they may have handled
22	 or used --
23 Q. 2,4,5-TCP?
24 A. Correct.
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1 Q. And NECC received drums from George Mann?
2 A. Yes.
3 Q. And did you consider American Hoechst?
4 A. Yes.
5 Q. And do you know whether American Hoechst
6	 manufactured or handled TCP, 2,4,5-TCP?
7 A. My understanding is they handled 2,4,5-TCP.
8 Q. Okay. And they shipped barrels to NECC?
9 A. Yes. They did.


10 Q. And did you consider the shipment of barrels
1 1	 from the Air Force and the Navy to NECC?
12 A. Yes.
13 Q. And you don't know what was in those barrels?
14 A. Well, there's a long litany of all the things,
15	 the chemicals that could be handled by the
16	 Air Force, but there was no specifics as to
17	 what they actually shipped to NECC.
18 Q. Right. But you do know that at that time, the
19	 Air Force handled agent orange and other
20	 similar agents that had TCP in it?
21 A. Correct.
22 Q. And agent orange isn't the only one?
23 A. Yes.
24 Q. The Air Force and -- well, the military or
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report, did you consider the degradation of
2	 substances?
3 A. Yes.


Q. Does 2,4,5 TCDD (sic) degrade over time?
5
	


MR. PELOSO: 2,3,7,8?
6 BY MR. PIROZZOLO:
7 Q. I'm sorry. 2,3,7,8-TCDD degrade over time?
8 A. My understanding is it does not bio attenuate
9
	


with time, it's a longstanding ubiquitous.
10 Q. And on what is that understanding based?
11 A. Just on general of dioxins, the class, the
12
	


family of those compounds is that they're very
13
	


ubiquitous and they are very long lasting,
19
	


they continue to increase in biota.
15 Q. Did you ever calculate the amount of
16
	


2,3,7,8-TCDD that would have been in the TCP -
17
	


that was delivered to Metro-Atlantic?
18 A. No. Jim Menoutis did that.
19 Q. Did you consider the degradation of TCP?
20
	


MR. PELOSO: Objection.
21
	


THE WITNESS: I am aware that TCP in
22
	


the environment is not a stable chemical and
23	 so that it will -- the half life of it is
24
	


quite short and so you're not going to see it 


Page 195


1	 Department of Defense used a number of
2	 different herbicides that contained 2,4,5-TCP?
3 A. Correct.
4 Q. Have you ever studied the fate of TCP
5	 production in the late '60s?
6 A. No.
7	 Do you know anything about the history of the
8	 use of TCP in the Vietnam War and then the
9	 later directives regarding the use of TCP?


10 A. Only from -- as a teen-ager, as far as the
11	 agent orange and the Vietnam War, but not as a
12	 professional, no.
13	 So you never studied, for example, Dow
14	 Chemical Company's directives and advices and
15	 so on on TCP?


17	 Did you ever study the government's reaction
18	 to information that was developing about TCP
19	 in the period say in 1965 to 1970?
20 A. Not as a professional, no.
21 Q. So you just know things anecdotally as a
22	 citizen?
23 A. Correct.
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after a period of time.
2 BY MR. PIROZZOLO:
3 Q. You mentioned the filter press solids, do you
4	 remember that earlier today?
5 A. Yes.
6 Q. And you say that in your opinion those would
7	 have been contaminated with 2,3,7,8-TCDD?
8 A. I'm relying upon Jim Menoutis's opinion --
9 Q. To say that?


10 A. -- that the hexachlorophene process would have
11	 created filter press solids which would have
12	 carried some amount of 2,3,7,8-TCDD, yes.
13 Q. Did you have any information as to whether
14	 there would have been TCP, 2,4,5-TCP in the
15	 filter press solids?
16 A. I don't recall that.
17 Q. Would that be pertinent to your analysis?
18 A. Not really, because my analysis related to the
19	 fact that TCP was found in the soil and the
20	 ground water right in the vicinity of the
21	 hexachlorophene building, which was a release,
22	 in my opinion, from the handling of that
23	 material, not part of the actual process,
2 4	 per se but the handling of the raw product.


Q.


Q.


16	 No.A.


Q.


24. In making the considerations you did for_your....._........,......._9	 ,.....
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1 Q. By the way, I think I asked you before, but I
2	 want to make sure, did you say that TCP was
3	 found within the footprint of the building?
4 A. It's in the vicinity of the building.
5 Q. It's really outside the building, isn't it,
6	 outside the footprint of the building?
7 A. Whatever distances those monitoring wells are
8	 based upon, which I don't know off the top of
9	 my head.


10 Q. Okay. Maybe you can help me, there's a
11	 diagram with vertical lines, what page is that
1 2	 on?
13 A. Are you on a figure or on a text? Page 15,
14	 there's a table.
15 Q. No. I've found it, I think.
16	 Could I ask you to turn to page 38.
17	 I think the discussion -- or the table on page
18	 38 follows the discussion that begins on page
19	 37.
20 A. Correct.
21 Q. Okay. Can you explain what this table just
22	 help us interpret this table, what is this?
23	 What information is in the table?
24 A.  Certainly.
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1 Q. Let me make that a better question. Can you
2
	


explain to us what information is in the table
3
	


that appears on page 38?
4 A. Yes. There were studies that were done on
5
	


sediment in Allendale Pond and they were using
6
	


radioisotope dating to do those studies.
7 Q. What is radioisotope dating?
8 A. Basically, you're looking at radioactive
9
	


compounds that exist in the sediment and that
10
	


break down with time. They have a known decay
11
	


curve.
12
	


So the -- and QEA is the company
13
	


that was doing the studies and, also, I
14
	


believe the Army Corps of Engineers also took
15
	


samples simultaneously, and they were trying
16
	


to look at — it was one of the analysis they
17
	


were doing when they were evaluating the
18
	


sedimentation of the river system with respect
19
	


to the dam questions, whether or not they can
20
	


take out the dams or leave the dams in place
21
	


and the role of the dams and the migration of
22
	


sediment.
23
	


So they did this lead cesium testing
24
	


on the sediment cores that were taken out of
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1	 the pond and they had these various ranges
2	 that they came up with, both parties,
3	 independently looking at the same data.
4 Q. Who were the two parties?
5 A. LEA and I think it's Army Corps of Engineers.
6 Q. Army Corps of Engineers? •
7 A. I believe so. Yeah. U.S. Army Corps of
8	 Engineers and QEA.
9 Q. Okay.


10 A. So all this is is taking the data range -- the
11	 sedimentation rates that they came up with and
12	 just applying it to the time it would take to
13	 deposit a foot of sediment. And since their
14	 field work, their collection of the data was
15	 done in 2004, then you can do a subtraction as
16	 to -- based upon the sedimentation rate ranges
17	 that they interpreted, you can do the
18	 mathematics of when that would have been
19	 deposited.
20	 So the purpose of this whole table
21	 is just showing the incredible variability of
22	 that --
23 Q. Well, let's read the table before we get to
24	 the purpose. So this table would tell when 
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the sedimentation accumulated that is in a
2	 particular core sample or a particular
3	 sedimentation sample?
4	 Let's take, for example, 4204, is
5	 that a particular core?
6 A. That's a particular core sample, yes.
7 Q. Okay. And then if we follow across, does that
8	 mean that -- do you know what the unit is
9	 0.11? What unit is that?


10 A. That's in centimeters per year, I believe.
11 Q. So that means that the sedimentation rate
12	 would have been 0.11 centimeters per year on
13	 the low end?
14 A. Yeah. Uh-huh.
15 Q. And 0.30 centimeters per year on the high end?
16 A. Yes.
17 Q. Okay. And that's of Pb. What's Pb?
18 A. Lead. Lead 210.
19
	


Lead?
20 A. Yes.
21 Q. Okay. And what would lead tell you?
22 A. Well, lead is just an element that has a
23
	


stable compound and then a daughter product
24	 that gives you a decay rate, so it's just a 
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1	 marker, that's why they choose it.
2 Q. All right. And so we go over to the next two
3	 columns and we have 0.33 centimeters and 0.52
4	 centimeters.
5 A. Yes.
6 Q. And that's -- at the low range is 0.33 and at
7	 the high range, it's 0.52?
8 A. Yes.
9 Q. And that is of Cs. What is Cs?


10 A. Cesium.
11 Q. And what's cesium?
12 A. Cesium, again, is a -- is another element
13	 which can have a stable isotope and then
14	 radioactive decay.
15 Q. What does sedimentation rate mean?
16 A. Rate just means the -- when the QEA and the
17	 Army Corps of Engineers did this study, they
18	 had to look at the analytical data from a
19	 laboratory, which is a radioactive valuation
20	 that's done on the sediment core, and they
21	 have to look at the model as to whether or not
22	 they're interpreting this constant rate of
23	 sediment increment in a particular location or
2 4	 if they're assuming it's episodic. There's  


1 A. Yes.
2 Q. Okay. And then in the final column, by using


that data, they figure out when the
4
	


sedimentation began?
5 A. Had to have begun, yes. If that were an
6
	


accurate model, then, just the mathematics is
7	 -- we took the data in 2004, so you have to
8
	


subtract it.
9 Q. Well, if it weren't accurate, why would they


10
	


do it? They didn't do this just for fun, did
11
	


they? Is this the Army Corps of Engineers?
12 A. It was somewhat of an academic exercise.
13 Q. Are they spending taxpayers' money to do
14
	


something --
15
	


MR. PELOSO: Objection.
16 BY MR. PIROZZOLO:
17 Q. -- that is inaccurate?
18
	


MR. PELOSO: Objection.
19 BY MR. PIROZZOLO:
20 Q. I mean, I think this is material a person
21
	


would rely on, isn't it?
22
	


MR. PELOSO: Objection.
23
	


THE WITNESS: No.
24 BY MR. PIROZZOLO:    
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1	 different models they can apply. And then
2	 looking at that decay rate of the -- of the
3	 element that they actually got out of the
4	 core, they can then interpret whether or not
5	 the sedimentation rate, the rate at which
6	 sediment builds up is whatever the number is,
7	 and it varies, 0.11 versus --
8 Q. Well, let's stay with 4204 so we don't get
9	 confused.


10	 So it would build up at the rate of
11	 0.33 centimeters a year or 0.52 centimeters
12	 per year, they're giving a range, a low and a
13	 high?
14 A. Yes.
15 Q. And then in the next column, do they use those
16	 figures to calculate how long it would take to
17	 have one foot of sediment?
18 A. Yes.
19 Q. And so in the case of 4204, lead, the years
20	 would be 277 years on the Iow end or 102 on
21	 the high end?
22 A. Correct.
23 Q. And in the case of cesium, it's 92 years or 59
24	 years?
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1 Q. So, in other words, you reject what the Army
2	 Corps of Engineers says?
3 A. I reject the fact that this is just a model
4	 and that the results from that particular
5	 sample would give you something that doesn't
6	 make sense necessarily.
7 Q. Well, why did the Army Corps of Engineers do
8	 this?
9	 MR. PELOSO: Objection.


10	 THE WITNESS: I don't know why the
11	 Army Corps of Engineers did it, other than
12	 they were participating along with QEA in a
13	 sedimentation model or study --
1 4 BY MR. PIROZZOLO:
15 Q. Who's QEA?
1 6 A. QEA is Quantified Environmental Analysis, I
17	 think is the name of the company.
18 Q. Is that a contractor for the EPA?
19 A. Yes.
20 Q. So the EPA paid QEA to do some work, is that
21	 right?
22 A. Yes.
23 Q. And the QEA got the Army Corps of Engineers to
24	 do work at taxpayer expense?    
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1	 MR. PELOSO: Objection.
2 BY MR. PIROZZOLO:
3 Q. Is that right?
4 A. I don't know who was paying who.
5 Q. Did the Army Corps of Engineers get paid for
6	 this work?
7 A. Sometimes the Army Corps of Engineers is a
8	 contractor to EPA directly, and so whether or
9	 not they were contracting with Battelle to do


10	 the work or with EPA, I don't know.
11 Q. But it all comes out of the same pocket, it's
12	 the --
13	 MR_ PELOSO: Objection.
19 BY MR. PIROZZOLO:
15 Q. -- taxpayers' pocket in the end, correct?
16 A. I would suspect so, yes, until the EPA is --
17 Q. And your position --
18 A. -- able to collect.
19 Q. -- is this is useless work?
20	 MR. PELOSO: Objection.
21 BY MR. PIROZZOLO:
22 Q. Your professional opinion is that this is
23	 useless work?
24	 MR. PELOSO: OFection.
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1 A. Yes.
2 Q. Cesium. Between 1912 and 1945.
3 A. Yes.
4 Q. So 1912 and 1945, according to this
5	 information, cesium began to be deposited in
6	 this core?
7 A. No. Again, cesium -- they're not trying to
8	 say the cesium itself is deposited. They're
9	 saying they used the cesium radioactive


10	 analysis of decay rate to say that the
11	 deposition had to have started to occur in
12	 that time frame, not the cesium itself.
13 Q. So if you put it all together, it began,
14	 according to this, no earlier than 1727 and no
15	 later than 1945?
16 A. For that core, yes.
17 Q. For that core. And that core had 2,3,7,8-TCDD
18	 in it?
19 A. Probably. I don't remember if 4204 did or
20	 not. I'd have to look at those.
21 Q. Well, they wouldn't have done it if it didn't
22	 have something in it of interest, would they?
23 A. Actually, that's not the case because --
24 Q. Okay.
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1 A. -- they were doing a study with respect to the
2	 geomorphology and sedimentation of that whole
3	 basin, and I don't think they were
4	 deliberately trying to select cores because
5	 they were looking for contaminants.
6 Q. In any event, we don't have to remember,
7	 there'd be analytical results for 4204?
8 A. Yes.
9 Q. And the same would apply to the rest of these?


10 A. Correct.
11 Q. Did you consider all of this in connection
12	 with your preparing Exhibit 1?
13 A. I did.
14 Q. And how did you -- in what way did you
15	 consider it?
16 A. It was all part of that background
17	 information, reports and studies for the site
18	 in the vicinity that I evaluated and looked at
19	 and read.
20 Q. And what conclusion did you reach as a result
21	 of this table?
22 A. Well, this particular work --
23 Q. By this work.
24 A. Yeah. I did not rely upon specifically 
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1	 THE WITNESS: My professional
2	 opinion about this work is that it is not
3	 something that is -- gives you a one hard fast
4	 answer.
5 BY MR. PIROZZOLO:
6 Q. Okay. Well, let's help interpret it. Let's
7	 assume that it gives you information that's
8	 useful, let's make sure we know what
9	 information they purport to give us.


10	 If we follow 4204 over, does this
11	 mean that when you do the calculations, the
12	 deposit of sediment in 4204 began sometime
13	 between 1727 and 1902?
19 A. Where they took that sample.
15 Q. Yeah.
16 A. Wherever it was with --
17 Q. Wherever that was?
18 A. -- in the core, correct.
19 Q. Okay. And that's the sample that had lead in
20	 it?
21 A. That's what they analyzed for. The lead was
22	 not a contaminant, the lead was just a marker.
23 Q. Okay. And then they have another figure of
24	 cesium, is it?


MURIEL ROBINETTE, P.G.


MERRILL LEGAL SOLUTIONS


d595321e-4789-48da-a52f-0f6379a56971


(617) 542-0039







Page 210


1	 because I felt that this tool, this is one of
2	 the tools that an engineer or whatever can use
3	 to look at environmental data, and I didn't
4	 think this particular tool was useful because
5	 this is such a dynamic environment. The fact
6	 that they've had two dam failures, that this
7	 is an active river, I did not think that a
8	 sedimentation rate using this kind of
9	 methodology was at all reasonable in --


10 Q. So in your professional opinion, it's
11	 unreasonable to use this Army Corps of
12	 Engineer data?
13 A. Yes. Or QEA data, both of them.
14 Q. If you used it and if it gave accurate
15	 information and if 4204 had 2,3,7,8-TCDD in
16	 it, would the correct interpretation be that
17	 the 2,3,7,8-TCDD would have been deposited
18	 earlier than 1945?
19 A. With all those hypotheticals and their
20	 assumptions, yes, that the contaminant in that
21	 core would have had to have been deposited
22	 before 1945.
23 Q. I believe you told me 2,3,7,8-TCDD does not
24 	occur naturally ti_y_nrrient.
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1 A. I'm not aware that it occurs naturally, no.
2 Q. As far as you know, it comes from a human
3
	


source of some kind?
4 A. As far as we know, it comes from human
5
	


sources.
6
	


MR. PELOSO: Jack, could 1 just run
7	 out and take a break for a second?
8
	


MR. PIROZZOLO: Yeah.
9
	


(Brief pause.)
10 BY MR. PIROZZOLO:
11 Q. Can I ask you to turn to page 35.
12 A. Okay.
13 Q. And on page 35, there's a section at the top
14	 of the page that actually really starts on
15
	


page 34 with the words "Area B."
16 A. Yes.
17 Q. Then we go over to 35 and you have a rebuttal,
18	 and in the last paragraph of the rebuttal the
19
	


following appears, among other things, "The
20
	


presence of separate phase PCE in this area
21
	


based on ground water concentrations compels
22
	


the conclusion that a release of material
23
	


containing the 2,3,7,8-TCDD/PCE combination
24	 occurred."


,a4ATam, '
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1	 Can you explain why you concluded
2	 that that conclusion is compelled?
3 A. The fact that PCE was a major part of the
4	 hexachlorophene process, which would have
5	 entrained this 2,3,7,8-TCDD, so the fact that
6	 you -- this is the only location on-site where
7	 we have these high concentrations of PCE which
8	 is adjacent to where it was used, and that it
9	 is coincident with the 2,3,7,8-TCDD, which is


10	 an impurity from the hexachlorophene
11	 manufacturing process, that is compelling
12	 evidence for this Area B as being part of and
13	 used by and, therefore, contaminated by
14	 Metro-Atlantic.
15 Q. Well, I'm a little confused. Is it your
16	 opinion that because PCE and 2,4,5-TCP was
17	 used containing the contaminant 2,3,7,8-TCDD,
18	 the fact that they were used in the area that
19	 the conclusion is compelled that the
20	 substances were released together?
21 A. What is really compelling is the fact that the
22	 concentrations and the fact that it is so
23	 specific to that area, that is what's all
24	 compelling. 
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1 Q. And how deep in the ground is that?
2 A. The monitoring wells go down about 12 feet,
3	 and the samples, they took samples both in
4	 soil as well as in the ground water, and it's
5	 between about 4 and 8 feet is the primary hot
6	 spot that has been identified.
7 Q. Is PCE water soluble?
B A. PCE will dissolve in water, it's more dense
9	 than water if it's released at a high enough


10	 concentration so that it creates a separate
11	 phase in the environment.
12 Q. So PCE would sink to the bottom of a water
13	 body or a ground water?
14 A. It wants to flow under the influence of
15	 gravity.
16 Q. It wants to?
17 A. It wants to flow under the influence of
18	 gravity as its own product.
19 Q. Down, it wants to go down?
20 A. Correct.
21 Q. And is it your testimony that 2,3,7,8-TCDD was
22	 bound to the PCE?
2 3 A. This goes back to the question that EPA has
24	 been asking all along, about co-solvation, as 
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to whether or not the presence of PCE in
2	 ground water, therefore, means that it's able
3	 to mobilize the 2,3,7,8-TCDD also in ground
4	 water. The compelling aspect of it, to me, is
5	 its location next to the hexachlorophene
6	 building coupled with the information from Jim
7	 Menoutis about the hexachlorophene
8	 manufacturing process which ends up using PCE
9	 as a major purifying compound in that process


10	 and, therefore, also creating a waste stream.
11 Q. Is PCE used for other things?
12 A. It's an organic solvent, it's used for a lot
13	 of things.
14 Q. Is it used, for example, for dry cleaning?
15 A. It certainly was.
16 Q. Would you say PCE is a fairly ubiquitous
17	 substance, even today, as a solvent?
18 A. We're dealing with it in a lot of locations.
19 Q. And in the '60s, it was used a great deal as a
20	 solvent?
21 A. Yes. Stuttered (phonetic) solvent was coming
22	 into play in the '50s and '60s with respect to
23	 dry cleaning operations.
24 Q. So it was used for dry cleaning o erations;
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1	 wasn't it also use in manufacturing for
2	 degreasing operations?
3 A. Yes. It was.
4 Q. So, really, maybe only every industrial
5	 operation of any kind plus dry cleaning would
6	 have used PCE in the '50s and '60s?
7 A. It's certainly a compound we see.
8 Q. So the hexachlorophene manufacturing would not
9	 be the only possible source of PCE?


10 A. It's not.
11 Q. No. Okay.
12	 So you would agree PCE could have
13	 been in barrels that NECC brought on site?
1 4 A. Waste PCE could have been in barrel solvents,
15	 yes.
16 Q. And many of NECC's customers were in the
17	 textile business?
18 A. Yes.
19 Q. Do you know whether manufacturers of cloth in
20	 their normal operation would clean new cloth
21	 with PCE?
22 A. There was a treatment process for cloth,
23	 depending on what they wanted to coat it with.
24 Q. Did that include PCE so that the cloth would
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1	 better take the dyes and pigments?
2 A. That could be the rationale. I'm not --
3 Q. So an NECC customer might have used a great
4	 deal of PCE?
5 A. They may have, but it certainly isn't all over
6	 their area of drum storage --
7 Q. Do you know -- do you know how much PCE cost
8	 in 1964 and 1965?
9 A. No.


10 Q. Did you ever look that up?
11 A. No.
12 Q. Now -- well, it's not your theory;
13	 Mr. Menoutis' theory is that Metro-Atlantic
14	 would have thrown away the PCE?
15 A. No. He actually describes the fact that there
16	 was a concentration process, that they would 	 -
17	 reuse it until they couldn't reuse it anymore.
18 Q. And then throw it away?
19 A. Yes. It became too dirty.
20 Q. Now, what you find is the PCE/2,3,7,8-TCDD
21	 deep in the ground?
22 A. Yes.
23 Q. How did that get to the surface in other parts
24	 of the site?
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1 A. Well, what we haven't yet really been talking
2	 about particularly is the redevelopment of the
3	 site and the amount of soil movement that
4	 occurred all over the site --
5 Q. I see.
6 A. — and transport through mechanical means
7	 being --
8  Q. Well, we haven't talked about it, but would it
9	 be your testimony that the -- there was an


10	 excavation at the former hexachlorophene
11	 building site or in its vicinity or the PCE
12	 and TCDD were dug out and put somewhere else
13	 on the site?
14 A. Actually, the evidence shows that the area of
15	 the former hexachlorophene site did not
16	 receive much excavation at all, in fact, the
17	 plans that were filed with RIDEM in regards to
18	 redevelopment for the two high-rises showed
19	 very little excavation. But the point was is
20	 that there was -- the building was torn down,
21	 there was cleanup, there were trucks driven
2 2	 through the area, and that is one of the
2 3	 difficulties of a dioxin contaminant because
24	 it doesn't take much to create contamination, 
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1	 it can get stuck to your tires.
2 Q. Well, I want to try and stay focused. I know
3	 you have other ideas about the dioxin spread
4	 on the site, but I'm talking about the dioxin
5	 in this hole. So we've got dioxin with PCE,
6	 did you say ten feet in the ground?
7 A. I think the boring went 12 feet.
8 Q. Twelve feet in the ground. Okay.
9 A. But the soil samples, I don't think they took


10	 one at the bottom of the --
11 Q. So where was the soil sample that had the PCE
12	 and TCDD?
13 A. One of the soil samples that was taken was at
14	 -- right at the water table, around 4 feet,
15	 and I think there was another one that was
16	 like 5 to 6 feet.
17 Q. Okay. So, now, how did the 2,3,7,8 jump out
18	 of the soil 4 or 5 feet deep, or maybe 6 feet
19	 deep, and get to the area of the peninsula
20	 around the NECC building and further
2 1	 south from the NECC building?
22 A. I think it was established that there was
23	 surfleial contamination, also.
24 Q. Okay. So it's not that dioxin that got down 	


1	 there.
2	 You've got to follow my question.
3	 You're an experience witness, so let's see if
4	 -- and I'm an experienced law, so answer my
5	 question.
6	 I'm talking now about the TCDD deep
7	 in the ground in the vicinity of the
8	 hexachlorophene plant, not other TCDD, that
9	 TCDD. So your testimony that TCDD in the


10	 ground 6 feet, 5 feet, 4 feet below the
11	 hexachlorophene building made its way to other
12	 places on the peninsula?
13 A. No. I didn't say that.
14 Q. You don't. And is it your opinion that it did
15	 not make its way to other places on the
16	 peninsula?
17 A. That particular contaminant that you're
18	 measuring there, no, did not. It is in place.
19 Q. Okay. Is it your testimony that it just
20	 stayed there since 1964 or 1965, or do you
21	 have an opinion that it went somewhere, or
2 2	 some portion of it went somewhere?
23 A. It's still there, when the investigations took
24	 place in '99 up to 2004 and is the question 
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that EPA wants answered, is it migrating
slowly in ground water.


Q. Migrating?.
A. Slowly in ground water.
Q. And have you formed an opinion on that?
A. I would tend to lean towards what LEA says, is


that the 2,3,7,8-TCDD is not migrating in
ground water, certainly the PCE is as a plume,
but I don't think necessarily the dioxin is.


Q. So as to that TCDD that is down in the ground,
either under or in the vicinity of the
hexachlorophene building, it's your opinion
that it got there through Metro-Atlantic's
operation and has stayed there ever since?


A. It's still there, yes.
Q. Okay. Thank you. See how easy it is if you -


just answer my question.
MR. PIROZZOLO: Now, we don't have


time to talk about the rest of it. Next time,
we will. We're off the record. The
deposition will be continued to a mutually
agreeable time.


(Deposition suspended at 4:22 p.m.)
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3
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5
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6
	


for the Commonwealth of Massachusetts, do
7
	


hereby certify that on September 11, 2009,
8
	


MURIEL ROBINETTE, P.G., the witness whose
9
	


deposition is hereinbefore set forth, was duly
10	 sworn by me and that such deposition is a true
11	 record of the testimony given by the witness.
12
	


I further certify that I am neither
13	 related to or employed by any of the parties
14
	


in or counsel to this action, nor am I
15
	


financially interested in the action.
16
	


In witness whereof, I have hereunto
17	 set my hand and seal this 21st day of
18
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NEW ENGLAND CONTAINER COMPANY, INC.


SUPPLEMENTAL RESPONSE TO
CERCLA § I04(e) INFORMATION REQUESTS


FEBRUARY 8, 2002


This response voluntarily supplements previous submittals in response to Comprehensive
Environmental Response, Compensation and Liability Act ("CERCLA") Section 104(e)
information requests dated February 22, 1999 (the "1999 §104(e) Request") and January 20,
2000 (the "2000 §104(c) Request") provided by New England Container Company, Inc.
("NECC").


NECC has previously provided responses regarding its former operations at 2074 Smith
Street, North Providence, Rhode Island (the "Site"), Since the submission of its last response,
NECC has engaged in additional efforts to identify customers at NECC' s former Cantredale
facility. Mr. Gem TY Onofrio, the former Vice President of Finance and Director of Operations,
NECC, directed a review of documents at NECC's Smithfield facility, as well as archived
naatL7iais located in a document storage facility in Providence. Rhode Island. Mr. D'Onnfrio
also had conversations with Richard Costa. a current NECC employee, and Thomas Lussier, a
retired NECC employee, as Further discussed below, to ascertain whether they had additional
recollections as to NECC operations and/or information relevant to customers at the former
Centred ale facility. While neither of these individuals worked at the Centredale site, they began
working at the Company in the early 970's and had knowledge about the company and
customers of the company. Mr. D'Onofrio also reviewed the Written statement .of Raymond
Nadeau prepared by an EPA investigator raid signed by Mr. Nadeau on October 27, 2000. Those
efforts have resulted in the identification of additional customer names and other information not
previously provided to EPA. In order to supplement NECC's responses to the 1999 §104(e)
Request and the 2000 § 104(e) Request, NECC has provided the customer names and the other
additional information in the form of a voluntary supplemental response to the relevant
questions.


NF.CC is continuing to conduct additional investigation in an effort to obtain information
that may be responsive to 1999 §104(e) Request and the 2000 § 104(e) Request. NF.CC. reserves
its right to further supplement its previous responses, in the event 1; discovers additional
information.







1999 §104(e) Request


l.c.	 If Respondent wishes to designate an individual for all future correspondence
concerning this Site, including any legal notices, please so indicate here by providing- that
individual's name, address, telephone number, and FAX number_


Stuart R. Deans, Esq.
Robinson & Cole, LLP
Financial Centre
6;:.;	 Sueet
P.O. Box 10305
Stamford, CT 06904-2305
Tel. (203)462-7506
Fax (203) 462-7599


Le.	 State the dates during which Respondent conducted business at each location listed
in response ro question Let_


NECC formally filed articles of incorporation with the Rhode Island Secretary of State on
January 8, 1953. NECC conducted business at 2074 Smith Street, North Providence, Rhode
Island Crum approximately 1952 until some point of time during the summer of 1971, Therefore,
NECC hereby amends its previous responses regarding the dates during which it conducted
business at the former Centredale


3.b. State the beginning and ending dates of Res,poutlent's operations at the Site.


From approximately 1952 until some point of time during the summer of 1971, NECC
conducted business at 2074 Smith Street, North Providence, Rhode Island. NECC filed articles
of incorporation with the Rhode Island Sceretaty of State on January 8, 1953. Mr. Bernard
i3uonanno, who was responsible for operations at NECC's Centredale facility, maintained his
office at the Centredale Site through some point in time during the summer of 1971, Therefore,
NECC hereby amends its previous responses to the 1999 § 104(e) Request and the 2000 § 104(e)
Request regarding the beginning and ending dates of its operations at the former Centredale
facility.


3.c. State the specific dates during which wastes were brought to the Site for use,
storage, placement, treatment, recycling, or disposal by Respondent.


In the 1999 6 104(e) RequeNt, FM. defined "waste" or "wastes" to "mean and include
trash, garbage, refuse, by-products (including but not limited to dioxin and hexaehloroxanthcrie),
solid waste, hazardous waste, hazardous substances, and pollutants or contaminants, whether
solid, liquid, or sludge, including but not limited  to  containers lor temporary or permanent 
hfQ.L1.= of such wastes." (emphasis added). NECC is, and during the relevant time period (1952-
] 971), was in the business of reconditioning drums. Because "waste" is defined to include
"containers," NF.CC is responding to this question by listing those entities that arranged to have
drums brought to the Site to be reconditioned_


2







NECC received and reconditioned drums on the Site from 1952 through sonic point in
time during the summer of 971.


3.q.	 For each individual and entity which brought wastes to Respondent's facility at the
Site:


In the 1999 § 104(e) Request, EPA defined "waste" or "wastes" to "mean and include
[rash- garbage, refuse, hy-produci.s (including but riot limited to Utoxii;  a :id ilex u^i l.SJLII\111111Ci1 f,


solid waste. hazardous waste, hazardous substances, and pollutants or contaminants, whether
solid, liquid, or sludge, including but not limited to containers for temporary or permanent
holding of such  wastes." (emphasis added). NECC is and, during the relevant time periods
(1952-1971), was in the business of reconditioning drums. Because "waste . ' is defined to include
"containers," INECC. is responding to this question by listing, those entities that brought drums to
the Site to be reconditioned.


Pursuant to NECC's continuing efforts described in more detail above, NECC recently
discovered a "Christmas Gift List" compiled for the year 1968 (the "1968 Christmas Gift List -).
It was NECC's regular practice to send Christmas gifts to certain customers each year.
Therefore, it is NECC's belief that company names on such a list were customers for that year or
in prior years. A copy of the 1968 Christmas Gift List i5 attached, which contains the names of
these customers as of 1968 (Sec Tab A). The 1968 Christmas Gift List also indicates contact
information for many of the named companies. Whore available, the document indicates the
addresses for such companies as of 1968.


NECC also found order records from July and August of 1971, which list the names of
companies to whom NECC sold barrels (the "Order Records," See Tab B). A lthough the Order
Records document sales of barrels, NECC picked up and reconditioned barrel - from almost all of
the named companies. Further, NECC found a release of liability letter from George Mann &
Co., Inc- signed by George Wilson, Sr. and dated March 24, 1970 (the "George Mann & Cu.
Release Letter," See Tab C). Lastly, NECC - found a hand written note to Toknor Apex
(Pawtucket, Rhode Island), written on the hack of a Metro-Atlantic Inc. Centredale facility
Salesman's Report Form (the "Letter to Tcknur Apex," See Tab D), which documents that
NECC picked up closed head drums for reconditioning from Teknor Apex.


In answering this question. NECC, under the direction of Mr. Gene D'Onofrio, has relied
on discussions with Thomas Lussier, Richard Costa, and the 1968 Christmas Gift T.ist. the Order
Records, the George Mann & Co. Release Letter, Letter to Teknor Apex, Raymond Nadeau's
written statement to the EPA signed by Mc. Nadeau on October 27, 2000 (the "Nadeau
Statement") and privileged attorney work product 11 -om NECC's former legul counsel_


3-11-i. identify (see Definitions) each such individual and entity who brought waste
to the Site, including but not limited to each driver and his or her employer;


The following transporters brought drums to the Site to he reconditioned by NECC:







Efros Barrel (Providence, RI)
Matthews Barrel (T.'all River, MA)
Woburn Barrel (Woburn, MA)


The following individuals are drivers, employed by NECC or Metro Atlantic, who
brought drums from customers to the Site:


Former NECC employees:
Nuutigly Sireet, Johnston. RI


Raymond A. Nadeau, 233 Spring Grove Rd., Chcpachet,


Former Metro Atlantic employee:
John Palumbo, Reservoir Road, Pascoug.


describe the type and color of vehicle used by each individual and entity
which brought waste to the Site including, any distinctive markings or color;


Unknown


describe the types of wastes brought to the Site by each individual nil tr entity
by date;


As noted above in 3.q.i., the entities listed brought drums to the Site to be reconditioned
by NEC C.


3.q.iv, describe the quantity of wastes brought to the Site by each individual and
entity by date; and


The actual number dfdrums brought to the Site by each entity is mkt/own. Estimates of
the number or drums brought to the Site from some of the listed companies are contained
in the Nadeau Statement. Respondent has not been able to locate additional information
to date to supplement this information.


3.q.v. indicate where on the Site the waste brought by each such individual or


entity was placed or disposed (Respondent may provide a sk ,..cel.;,_


The drums brought to the Site by NECC truck drivers, Metro-Atlantic truck drivers or
other drum companies were reconditioned by NECC and resold. Respondent has not
been able to locate additional records or information pertaining to the specific location of
where specific entities' drums were placed at the site prior to reconditioning.
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3.r_	 For each individual or entity who sent wastes to Respondent's facility at the Site
through another individual or entity (i.e., those individuals and entities whose waste
appeared at the Site but who did not bring the waste to the Site themselves):


In the 1999 §104(e) Request, EPA defined "waste" or "wastes" to "moan and include
trash, garbage, refuse, by-products (including but not limited to dioxin and hexaeli/oroxanthene),
solid waste, hazardous waste, hazardous substances, and pollutants or contaminants, whether
solid, liquid, or sludge, including  but not limited to containers for temporary or Permanent 
holcline of such wastes." (emphasis added). NECC is, and during the relevant time period (1952-
1971), was in the business of ryconditionirw thorns. Because "waste - is defines] co imitiLlc:
"containers,- NECC is responding to this question by listing those entities that arrangc:d to have
drums brought to the Site to be reconditioned.


In answering this question, NECC, under - the direction of Mr. Gene D'Qnofrin, has relied
on discussions with lhornas Lussier, Richard Costa. and a review of the 1965 Ch.ristrous Gift
List, the Order Records, the George Mann & Co. Release Letter, the Letter to Teknor Apex, the
Nadeau Statement and privileged attorney work produut from NECC's former legal counsel.


3.r.i, identify (see Definitions) each such individual or entity;


The following companies sent or arranged to have drums delivered to the Site to be
reconditioned by NECC:


Name of Company Last Known Address


A. Harrison & Co.


Specialties
American i-ioechst
American Mineral Spirits
F3ercen Chemical
Cal Chemical
Cardinal Chemical
Chemical Coating


_Ciba Geigy
Cloro-Flac Products
Clover Chemical_Clover


Colfax Packing 
Colonial Chemical
Crow;-(Metro
Dtioset


[Duro Finishing  


35 flurdis St., No. Providence, Rd; P.O Box
494. Pawtucket, RI
65 Meadow St., Apponaug, RI 
129 Ouidnick St.. Covent' y. RI
370 Aliens Ave., Providence, RI
285 Valley St., Providence, RI
Arnold Rd., Coventry, RI 
1174 River St., Woonsocket, RI.
East Providence, R[
Cranston, RI
Waterman A ve., Smithfield. RI
iJ nknown
48 Hunt St., Central Falls, R1 
34 Colfax St., Pawtucket, RI 
50 Annento St., Johnston, RI
12 Dudley St., Providence, RI
Rockville, CT 
Fall River. MA
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rrTanne of Company
Dytex Chemical
Eastern Color & Chemical


Tres Barrel
Esso Oil


- Farrel Barrel 
I French Worsted


Gannon
Croni - qe Mann rl Co
Giffordlinc Chemical Co.
Greenville Finishing
Industrial Solvents
Kraus Chemical Co
I,111Irsc Products, Inc
Maiden Mills 


rancor Chemical Co.
Matthew Barrel
Narragansett Wire
Organic Chemical
Original Bradford Soap Works
Otis Air Base
Paragon Chemical Co. 
Philipp Brothers Chernicai
Plymouth Rubber 
Quonset Naval Base
R.I. Che]nicaI Company
Raymond Ban-el
Retinae°
Scratex
Synthron Inc
T.H. Baylis
Teknor Apex
Thompson Chemical Co. 
U.S. Oil Co. 
Universal Chemicals Corp.
Warwick Chemical Co.
Wayland Chemical Co.
Woburn Barrel
Woonsocket Color & Chemical
Worster Textile


Last Known Ad dress
Central Falls, RI 
35 Livingston St., Providence, RI
Providence, RI
Fast Providence, RI
Unknown
Address unknown
Warwick, ki
Munir.irlAi Dock, Providence. RI
400 Station St., Cranston, RI
Greenville, RI 
Wilkinsville, MA
Valley St., Providence, RT 
East Washington St., N. Attleboro, MA 
Lawrence, MA
100 Dexter St., Pawtucket, RI
fall River, MA
Unknown
84 Valley St., E. Providence, RI
200 Providence St., West Warwick, RI 7
Urnouth, MA 
Cook St., Lincoln, RI 
Holbrook, MA
Canton, MA
Warwick, RI 
124 Calder St., Cranston, R


Unknown
Ryan Ave., Cumberland, RI
Warwick, RI
Pawtucket, RI 
505 Central Ave., Pawtucket, RI
Dexter Rd., East Providence, RI
1224 Mcndon Rd., Cumberland, RI
Wood River Ict., RI
Industrial Circle, Lincoln,  RI 
Woburn, MA
Sunnyside Ave , Woonsocket, R.
Graystone, RI


Unknown
Address unknown
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3_r_ii. identify (see Definitions the individual or entity that brought that waste to
the Silt;


Drums were picked up and brought to the Site by NECC employees, Metro-Atlantic
employees. or by other transporters (i.e., drum companies) (Sec Response to Question


3 -q-)


3.r.iii_ state the dates the waste was brought to the Site;


The barrck were brought to the Site at some time between 1952 and some point 0 F
during the summer of i 971 for reconditioning by NEU:.


3.r.iv. describe the types or waste brought to the Site from each such individual or
entity;


Name of Company


A. Harrison & Co.
Alltex Specialties
American Hoechst


American Mineral Spirits
Semen Chemical
Cal Chemical
Cardinal Chemicals
Chemical  Coating
Ctba edgy


Duro-Bac Products
Clover Chemical
CNC


Colfax Packing
Colonial Chemical
Crown Metro


Duoset
Duro rinishing 
Dyte.x Chemicals
Eastern Col or & Chemical


Efros Barrel


Esso Oil


Type of Drum Sent to Site


Closed head drums
Unknown


Closed head drums
Closed head drums
Open head drums
Closed head drums
Open head drums
Unknown
Open head drums
Closed head drums
Unknown
Open head drums 
Closed head drums
Open head drums
Closed head drums
Open head drums
Closed head drums
Closed head drums


Open head drums
Closed head drums
Closed head drums
Closed head drums
Closed head drums
Closed head drums
Open head drums
Open head drums
Closed head drums
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rName of Company


Farrel Barrel


French Worsted
Gannon
George Mann & Co.
Giffordline Chemical Co.
Greenville Finishing


Industrial Solvents
Kraus Chemical Co.


I-tubrx Products Inc.
Maiden Mills


Mancor Chemical Co.
Matthew Barrel


Narragansett Wire
Organic Chemical
Original Bradford Soap Works
Otis Air Base
Paragon Chemical Co. 
Philipp Brothers Chemical
Plymouth Rubber
Quonset Naval Ease
R.I. Chemical company
Raymond Banel


Ronnoco 
Scratex
Synthren


T.H. Baylis
Teknor Apex
Thompson Chemical Cu.
(..;.S. Oil Co.
Universal Chemicals Corp.
Warwick Chemical Co.
Wayland Chemical Co.
Woburn Barrel


Woonsocket Color & Chemical
Worster Textile


S


Type  of Drum  Sent to Siie


Open head drums
Closed head drums
Unknown
Closed head drums
Closed head drums
Unknown
Open head dnims


Open head drainis
Closed head dru.rns
Open head drums 


I Closed head drums
Open head drums
Closed head drums
	  Unknown


Open head drums
Closed head drums
Closed head drums
Closed head drums


7 Closed head drums
Closed head drum 
Unknown
Unknown
Open head drums
Closed head drums
Closed head chums
Open head drums
Closed head drums
Unknown
Unknown
Open head drums
Closed head drums
Closed head drums
Closed head drums
Unknown
Closed head drums
Unknown
Unknown
Unknown
Open head drums
Closed head drums
Closed head drums
Unkno wn







3.r,v. describe the quantity of waste brought to the Site from each such individual


or entity; a nd


The aetual number of drums brought to the Site by each entity is unknown. Estimates of
the number of drums brought to the Site from some of the listed companies are contained
in the Nadeau Statement. Respondent has not been ahle to locate additiona: information


to date to supplement this information.


3.r.vi. describe where each such individual's or entity's waste was disposed/placed
at the Site.


The drums brought to the Site by NE,CC truck drivers, Metro-Atlantic truck drivers or


other drum companies were reconditioned by NFCC and resold. Respondent hat; not
been able to locate. additional records or inforu a 	 pertaining to the specific location of
where specific entities' drums were placed at the site prior to reconditioning.
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8. Describe all sources reviewed or consulted in responding to this request,
including but not limited to: the names of all individuals consulted; the current job title


and job description of each individual consulted; the job title and job description during


the period being investigated of each individual consulted, whether each individual


consulted is a current or past employee of Respondent, the names of all divisions or offices


of Respondent for which records were reviewed; the nature of all documents reviewed; and


the location where those documents reviewed were kept prior to review and the location


where those documents reviewed arc currently kept.


Name Current Job Description	 Current/Past


Job title and During the Period Employee of NECC?
Description


Thomas Lussier Retired Administrative	 Past NECC
Manager, Purchasing,
Director of Operations.


Employee


Vice-President
January 17, 1971
August 2000


Richard Costa Vice President of 1973 to Present Current Nr:CC


Engineering and Fmployee


Environment
Gene D'Onofrio Unknown I 992 to 2002 It NECC


Employee
(Vice President of
Finance and Director


of Operations)


The nature of documents reviewed were: Nadeau Statement and privileged artomey
work product from NECC's former legal counsel. Thu following documents were also
reviewed: NECC Christmas Gift Li s t, the Order Records, ihe George Mann & Co.
Release Letter, and the Letter to Tcknor Apex. These documents were originally
reviewed at the Smithfield facility cfNECC and are currently kept at that location.
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2000 §104(e) Request: 


NECC has previously responded in question 1 of the 201)0 § 104(e) Request response
that NECC conducted operations at the Site front approximately 1952 to 19G9. Based on further
investigation, NECC continued its operations at the Site through some point in time during the
summer of 1971.  Mr. Bernard fitionanno, who was responsible for the operations at NliCC's
Centredale facility, maintained his office at the Site through some point in time during the
summer of 1971. As stated previously in response to question 3.b. of the 3999 § 104(e) Request
above, NECC: amends its previous responses to the 2000 104(e) Request regarding the endii4
date of its operations at the former Centrcdale facility: NECC operated at its former Centredale
facility from 1952 through some point in time during the summer of 1971.


2e How many employees worked at the New England Container Company, Inc.
facility located at the Site between 1952 an ti 1969? identify (see definitions) each
and every employee who worked at the New England Container Company, Inc_
facility located at the Site between 1952 and 1969, provide 2 description of the job
duties of each and every employee, and state the years each employee worked at the
New England Container Company, inc. facility.


The total number of employees that waited at NRCens former Centredale facility has
been previously estimated to be approximately 10 employees (other than Vincent Muonanno
and Buniarcl IRIonanno). To the extent possible. NECC is providing additional information
about NECC's employees for the Centredale facility below:


Frame Position Held Monition of Employment Las[ Known Address


Joseph e*felli (phonecic) Truck driver Unknown Killingfy Street,
RI


Anthony Cole= Laborer Unknown Chalksione Avenue,
Providence. RI


7rftnund 1 .zzo Laborer 1959-1969 Cenrrertale Manor


John McCuskey (phonetic Supervisor Unknown Bryant Street, valley Falls.
Rf


Joseph Nadeau Laborer 1962-1965
1962 (summer).
1963 (summer). 1964-1965


HLc.	 no, Chepachet, RT


Raymund A Noonu Laborer and truck driver 1956.1969 27, 3 Spring Grove ltd..
Chepacher_ RI 02514


OM "1 ay Ior Laborer 1967 - approximately 1976 Rte. 44, Smithfield, RI


John "1",,ircone	 Laborer 1963-1%5 (part-time) 7 Port Avenue, Jaincstowr'71
RI
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The following documents were reviewed to answer the above question:


• A written statement to the EPA signed by Mr. Edmond Izzo on October 28, 2000 (the


"Izzo Statement")


• A written statement to the EPA signed by Mr. Joseph Nadeau on January 20, 2001


((he	 Nadeau Statement")


n The Nadeau Statement


n Pril...i!eged attorney work product of Ibrmet -NECC: legal counsel


• 11/30/99 EPA administrative deposition of John Turcone


2.f. Describe the current location of any documents related to the operations of the
New England Container Company, 'Inc. between 1952 and 1969. If any documents
related to (he operations of the New England Container Company, inc., between
1952 and 1969 have been disposed of, identify the location and method of disposal.


The documents related to the operations: of NECC between 1952 and 1971 are cuiTc-ntly
kept at:


NECC Smithfield facility, 455 George Washington Highway, Smithfield, RI 02917-1996


2.g, For every drum oh tained by (he New England Container Company, Inc.
- between 1952 and 1969:


NECC cannot identify the source of each individual drum obtained and reconditioned ar
the Site between 1952 and 1971. ITowever.NECC has identified customers from whom it
purchased drums to be reconditioned or for whom it reconditioned drums, and to whom it sold
reconditioned drums. Further,141...;CC has included in its response, former customers that sent or
arranged to have barrels sent through the summer of 1971.


in answering this question, NECC, under the direction of Gene D'Onolrio, has relied on
discussions with Thomas Lussier, Richard Costa. and a review of the 1968 Christmas Girt T.ist,
the Order Records, the George Mann & Co. Release Letter, the Letter to Telmer Apex, the
Nadeau Statement. and privileged attorney work product from NECC's former legal eoun3el.


2.g.i. Identify (sec Definition) the source of rlic drum (including but not limited to
DuPont, Monsanto, Merck and/or Hercules), if applicable


Naive of Company
	


Last Known Address


A. Harrison & Co. 	 35 Hurdis St., No Providence, RI; P.O. Box
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(--Name of Company


Alitex Specialties
American Hoechst


_American Mineral Spirits
Bcrcen Chemical 
Cal Chemical
Cardinal Chemical
Chernir. I nn:Tti no


Ciba Geigy 
Cloro-Lac Products
Clovcr Chemical
CNC
Colfax Packing
Colonial Chemical
Crown-Metro
Duoset
Duro Finishing 
Dytcx Chemical
Eastern Color & Chen-ilea!
Efros Barrel
Esso Oil
_Farrel Barrel
French Worsted 
Gannon
George Mann & Co.
(iifferdline Chemical Cc,.
Crecnville Finishing
Industrial Solvents
Kraus Chemical Co 
Lubrx, Products, Inc
Malden Mills
Mancor Chemical Co.
Matthew Barrel 
Narragansett Wire
Organic Chemical
OriQinal Bradford Soap Works
Otis Air Base 
Paragon Chemical Co. 
Philipp Brothers Chemical
Plymouth Rubber
Quonset Naval Base
R.I. Chemical Company
Raymond Barrel


Last Known Address
494, Pawtucket, RT
65 Meadow St., Apponatig, RI 
129 Quidnick St., Coventry, RI
370 Aliens Ave., Providence, RI
285 Valley St, Providence, RI
Arnold Rd., Coventry, RI
1174 River St., Woonsocket, RT


Provide:floe ; R
Cranston, RI
Waterman Ave., Smithfield, RI
Unknown
48 Hunt St, Central Falls. RI
4 Colfax St., Pawtucket, RI


50 Annento St., Johnston, R1
12 Dudley St., Providence, RI
Rockville, CT 
Fail River, MA
Central Falls, RI 
35 Livingston St., Providence,
Providence, RI
East Providence, RI
Unknown
Address unknown 
Warwick, RT 
Municipal Dock, Providence, RI 
400 Station St., Cranston, RI
Greenville, RI. 
Wilkinsvillc, MA
Valley St., Providence, RI
East Washington St, N. Attleboro, MA
I,71.wre,nce, MA
100 Dexter St., Pawtucket,
Fall River,  MA
Unknown
84 Valley St., F.. Providence. RI
200 Providence St., West Warwick, Ri
Falmouth, MA 
Co6k St., Lincoln, RI
Holbrook, MA
Canton, MA
Warwick, RI
124 Calder St., Cranston, RI
Unknown
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Name or Company
Ronnoco
Seratex
Synthron Inc


Last Known Address
Address unknown
Unknown
Ryan Ave., Cumberland. R


TIT. Baylis 	Warwick, RI
Teknor Apex	 Pawtucket,  RI


rThson Chemical Co.	 505 Central Ave., Pawtucket, RI
FO.S. Oil Co. 	Dexter Rd., East Providence. RI
rUniversid Chemicals Coro. 	 1224 Mevidon Rd.. Cumberland. RT


Warwick Chernical Co.	 Wood River Jct., Rf
Wayland Chemical Co. 	Industrial Circle, Lincoln, RI
Woburn Barrel	 Woburn, MA
Woonsocket Color & Chemical	 Sunnyside Ave., Woonsocket, RI
Worster Textile	 Grays/ow:, RI
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S. Describe all tilbu rces reviewed or consulted in responding to this request,
including but not limited to: the names of all individuals consulted; the current job title
and job description of each individual consulted; the job title and job description during
the period being investigated of each individual consulted, whether ea chch individual
consulted is a current or past employee of Respondent, the names of all divisions or offices
of Respondent for which records were reviewed; the nature of all documents reviewed; and
the location where those documents reviewed were kept prior to review and the location
where those documents reviewed are currently kept.


TN—arric Current
Job title and
Description


Job Description	 Current/Past
During the Period	 Employee of NECC?
Being Investigated


ihotrias Lussicr Retired Administrative
Manager, Purchasing,
Director of Operations,
Vice-President
January 17, 1971 —
August 2000


Past NECC
Employee


Richard Costa Vice President of
Engineering and
Environment


1973 to ?resent Cunent NECC
Employee


Gene D'Onofrio Unknown 1992 to 2002 Past NEC('
Employee
(Vice President of
Finance and Director
of Operations)


The nature of documents reviewed were: the Nadeau Statement, the Izzo Statement, the
J. Nadeau Statement, 11/30/99 EPA administration deposition of John l'Urcone and
privileged attorney work product of former NECC legal counsel. The following
documents were also reviewed! NECC Christmas Gift List, the Order Records, the
George Maim &c. Co. Release Letter, and the Letter to Tcknor Apex. These documents
were originally reviewed at the Si-unlit:16:i facility of NECC and are still kepl at that
location.
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DECLARAT[ON


1 declare under penalty of perjury (halm authorized to respond on behalf of New England


Container Company, Inc. and that the filregoing is complete, true and correct.


Exc.:E.:wed on February  ?$  , 2002.
Sigt Dare


Robert Biker
Type Name


Vic-President of Operations_ NP.CC
Title
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	1	 UNITED STATES DISTRICT COURT


	


2
	


FOR THE DISTRICT OF RHODE ISLAND


3


	


4
	 * * * *	 * *	 * *	 *	 * * * * *


EMHART INDUSTRIES, INC.


	


5
	 *


VS.
	 * C.A. No. 02 - 0535


HOME INSURANCE COMPANY,


	


7	 INSURANCE COMPANY OF NORTH


AMERICA, LIBERTY MUTUAL INSURANCE


COMPANY, NORTH RIVER INSURANCE


COMPANY, ONEBEACON AMERICAN 	 *


	


9	 INSURANCE COMPANY, and UNITED STATES *
FIRE INSURANCE COMPANY	 *


	10
	 -k * * * * * * -k * 4-	 * * * * *	 * * *


11


12


DEPOSITION OF RAYMOND NADEAU, a Witness in the


	


13	 above-entitled case, taken on behalf of the


Defendant, Liberty Mutual, before Linda L.


	


14	 Guglielmo, RPR-RMR, a Notary Public in and for the


State of Rhode Island, at the offices of Holland &


	


15	 Knight, LLP, One Financial Plaza, Providence, Rhode


Island on December 17, 2002, at 12:00 Noon.
16
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	1	 (DEPOSITION COMMENCED AT 12:00 NOON)


	


2	 RAYMOND NADEAU


	


3	 Being duly sworn, deposes and testifies as follows:


	


4	 THE REPORTER: Would you state your


	


5	 full name for the record, please.


	


6	 THE WITNESS: Raymond Nadeau.


	


7	 EXAMINATION BY MS. MAIN


	


8	 Q	 Mr. Nadeau, hello again.


	


9	 A.	 Hello.


	


10	 Q.	 My name is Robin Main, and I represent Liberty


	


11
	


Mutual Insurance Company and Liberty Mutual and some


	


12
	


other insurance companies have been sued by a


	


13
	


company called Emhart. Emhart is allegedly the


	


14
	


successor to the companies that operated at the


	


15
	


Smith Street, Centerdale facility known as


	


16
	


Metro-Atlantic and New England Container. With me


	


17
	


today are some of my other defense counsel, and I


	


18
	


ask that they just introduce themselves, please.


	


19
	


MR. GLOWACKI: Good morning, I'm John


	


20	 Glowacki.


	


21	 MS. AYLWARD: Michael Aylward.


	


22	 MR. NETBURN: Peter Netburn, sir.


	


23	 MS. MAIN: These gentlemen also


	


24	 represent other insurance companies, and then
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	1	 Rick --


	2	 MR. BINDER:	 My name is Richard


	


3	 Binder, I represent Emhart.


	


4	 THE WITNESS:	 Are you the guy that


	


5	 sent the guy to my house and strong-armed me to give


	


6	 me this subpoena?


	


7	 MR. BINDER: I think any subpoena --


	8	 THE WITNESS:	 Anthony Fish is the


	


9	 guy's name. I kicked him out of my yard twice. I


	


10	 ain't kicking him out no more. I'll have him


	


11	 arrested. I'm sick of being harassed. These people


	


12	 have been harassing me for two years; I've had it.


	


13	 They all tell me they're from EPA and they're not.


	


14	 One guy did --


	


15	 MR. BINDER:	 Whatever subpoena that


	


16	 got you here came from Ms. Main's office.


	


17	 MS. MAIN:	 It's not from my office.


	


18	 EXAMINATION BY MS. MAIN


	


19	 Q	 Well, Mr. Nadeau, I understand that you just want to


	


20	 get this moving along, so we're going to do that


	


21	 right now. Would you please give us your home


	


22	 address?


	


23	 A.	 233 Spring Grove Road, Chepachet.


	


24	 MS. MAIN: Linda, can you mark this
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ALLIED COURT REPORTERS, INC. 	 (401)946-5500 or (888)443-3767







1	 as Exhibit 1.


	


2	 (DEFENDANT'S EXHIBIT 1


	


3	 MARKED FOR IDENTIFICATION)


	


4	 Q	 I've put before you what is marked Exhibit 1, which


	


5	 is a subpoena; do you recognize that, sir?


	


6	 A.	 I got one in my coat.


	


7	 Q	 You're here today pursuant to that subpoena,


	


8	 correct?


	


9	 A.	 Yeah. I wouldn't be here if it wasn't for


	


10	 that.


	


11	 Q	 Okay. Mr. Nadeau, are you currently employed?


	


12	 A.	 Yes.


	


13	 Q.	 By whom?


	


14	 A.	 Part time.


	


15	 Q	 Who do you work for?


	


16	 A.	 I can't think of the name. I just worked there


	


17	 yesterday, too. Loan Star. Loan Star Machine Shop,


	


18	 Terry Lane in Chepachet.


	


19	 Q	 How long have you been at Loan Star?


	


20	 A.	 September. Part time.


	


21	 Q	 And prior to Loan Star where did you work, sir?


	


22	 A.	 Dubois Tractor Center, Danielson, Connecticut.


	


23	 Q.	 How long were you at Dubois?


	


24
	


A.	 I think I worked two summers up there; that was
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	1	 part time.


	


2	 Q	 Did you ever have in your career of working an


	


3	 employment with a particular company for a long


	


4	 period of time?


	5	 A.	 Yeah.


	


6	 Q.	 And who was that with, sir?


	


7	 A.	 V.J. Paolino Construction.


	


8	 Q.	 Any other companies?


	


9	 A.	 New England Container.


	


10	 Q.	 How long did you work for Paolino?


	


11	 A.	 14 years.


	


12	 Q	 Do you remember about what years that covered?


	


13	 A.	 I started in '69. It was some place in the


	


14	 early '80, I think, I'm not sure.


	


15	 Q.	 Like '83 or so?


	


16	 A.	 Yeah.


	


17	 Q	 And the other company you mentioned was New England


	


18	 Container?


	


19	 A.	 Yes.


	


20	 Q.	 How long did you work for New England Container?


	


21	 A.	 1956 to 1969. 13 or 14 years, something like


	


22	 that.


	


23	 Q	 During that 13 -or 14 -year period at New England


	


24	 Container was that a full-time job?
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	1	 A.	 Yes.


	2	 Q	 Do you remember what your first position with New


	


3	 England Container was?


	4	 A.	 I think they put me behind a burner putting


	


5	 barrels through it.


	


6	 Q.	 How long did you do that particular job?


	


7	 A.	 I didn't do it all day every day. You got


	


8	 switched around. You never did -- after awhile I


	


9	 got a permanent job, painting. I was a painter, I


	


10	 painted the barrels.


	


11	 Q.	 Was that later on?


	


12	 A.	 Yes.


	


13	 Q	 Okay. Do you remember what years you were a


	


14	 painter?


	


15	 A.	 Every day I worked there I painted and


	


16	 didn't. They broke you up every job every day you


	


17	 did everything. There was only five people working


	


18	 there, so you did everything.


	


19	 Q	 For the 13 or 14 years you were at New England


	


20	 Container, did the way they conducted business


	


21	 change at all during that time period?


	


22	 A.	 No. It was a bad place to work.


	


23	 Q.	 Why do you say it was a bad place to work?


	


24	 MR. BINDER:	 Objection. Move to
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	1	 strike.


	


2	 THE WITNESS:	 Did you work there?


	


3	 What are you objecting for?


	


4	 MR. BINDER:	 The objection is


	


5	 something to deal with certain rules that have to be


	


6	 addressed in court.


	


7	 THE WITNESS:	 I object. Put that


	


8	 down, too.


	


9	 MS. MAIN: Mr. Nadeau, at different


	


10	 times, and maybe even later I might do it, we'll


	


11	 object because of some legal issue, just ignore us,


	


12	 it's just legalese.


	


13	 Q.	 So, why did you say it was a bad place to work?


	


14	 A.	 It was dirty, it was dark, it was cold in the


	


15	 winter and it was hot in the summer, dusty.


	


16	 Q	 Was any of your work outside for New England


	


17	 Container?


	


18	 A.	 Yes.


	


19	 Q	 How much of it was outside, sir?


	


20	 A.	 The last seven years I was out most of the


	


21
	


time, I was driving truck the last seven years. You


	


22
	


would be working inside, outside, you had to go


	


23
	


outside, bring drums inside. You had to go outside,


	


24
	


unload trucks. You did everything.
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	1	 Q	 All right. What would you unload off the trucks?


	


2	 A.	 Barrels.


	


3	 Q	 I said this to your brother --


	


4	 A.	 Drums. Barrels are wood, drums are steel.


	


5	 There is a difference.


	


6	 Q.	 I didn't know that. I said this to your brother and


	


7	 I'll say it to you, some of my questions will seem


	


8	 very simplistic and the answer is obvious; bear with


	


9	 me because I have to make the record. So, when you


	


10	 would unload these barrels or drums off the truck,


	


11	 what would you do with them after they came off the


	


12	 truck?


	


13	 A.	 We would either burn them and send them through


	


14	 the plant to be processed or we'd stack them


	


15	 outside.


	


16	 Q	 Okay. Did you ever find when you were unloading the


	


17	 trucks that the barrels or drums would have stuff


	


18	 still in it?


	


19	 A.	 Yup.


	


20	 Q.	 Did that happen -- did that happen occasionally or


	


21	 frequently?


	


22	 A.	 They tried to sneak them through all the time,


	23	 the barrel dealers, and we wouldn't let them. I was


	


24
	


told by my boss, don't take them.
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	1	 Q	 What would you do with them then?


	


2	 A.	 They took them back. I wouldn't take them off


	


3	 the truck.


	


4	 Q	 Were those barrels that would be full of material?


	


5	 A.	 No.	 Every barrel has something in it because


	


6	 they are contaminated, they got a coating, an inch


	


7	 or two inches.


	


8	 MR. BINDER:	 Move to strike.


	


9	 Q	 So you wouldn't reject every barrel, then, that


	10	 would have something in it?


	


11	 A.	 No. If it had a hole, we wouldn't take it. If


	


12	 it was kind of rotting, we wouldn't take it. If it


	


13	 had too much chemical in it, we wouldn't take it.


	


14	 Q	 What happened to the barrels that you did take in


	


15	 that still had some stuff in them?


	


16	 A.	 They got burned, put through a furnace,


	


17	 gas-fired furnace they had.


	


18	 Q	 Did you ever empty out the contents of the barrels


	


19	 before you put it through the furnace?


	


20	 A.	 No. The only thing we dumped out if it was out


	


21	 in the rain and there was water, we dumped the water


	


22	 on the ground.


	


23	 Q.	 The barrels that you would stack prior to putting


	


24	 them through the burner, where would you stack
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	1	 those?


	


2	 A.	 On the ground.


	


3	 Q.	 There was no cement covering, it was just soil?


	


4	 A.	 Just dirt.


	


5	 Q.	 Do you remember what the dirt that the barrels would


	


6	 be stacked on looked like?


	


7	 A.	 Dirt.


	


8	 Q.	 Was it -- did it get -- did any of the material that


	


9	 would be left in the barrel --


	


10	 A.	 If it got tipped over, yes.


	


11	 Q	 So that residue would spill onto the ground?


	


12	 A.	 Yeah.


	


13	 Q	 Okay. Can you explain to me what this whole burner


	


14	 system looked like?


	


15	 A.	 It had a track that went through the center of


	


16	 it, revolving track, and we tipped the drum upside


	


17	 down on it, and there was flames shooting in from


	


18	 the sides and top. Whatever didn't burn fell in the


	


19	 bottom and a chain dragged it back and put it into a


	


20	 pit.


	


21	 Q	 And the stuff that would fall to the bottom, did it


	


22	 fall into any type of container?


	


23	 A.	 It fell on the ground and it got scraped back


	


24	 into a pit, and when the pit got full, we emptied
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1
	


it, we shoveled it out.


	


2	 Q
	


And what would you do with the stuff that you were


	


3	 shoveling out of the pit then?


	


4
	


A.	 We would throw it out.


	


5	 Q.	 Would that go still on site on the ground?


	


6
	


A.	 It was down in the dump site they had down


	


7
	


there.


	


8	 Q
	


Was the dump site like a landfill?


	


9	 A.	 I don't know. The river was on both sides of


	


10	 it, it came down to a point, and that's where stuff


	


11	 got dumped.


	


12	 Q.	 So it was put on the ground, then; is that right?


	


13	 A.	 Yeah.


	


14	 Q.	 We used in your brother's deposition this map from


	


15
	


1965 and we labeled it as Nadeau 2 with your brother


	


16
	


Joseph, and your brother has put some numbers on


	


17
	


this map in red pen. I'm wondering, sir, if you


	


18	 would take my blue pen, if you could mark with the


	


19
	


letter A.


	


20	 A.	 I don't recognize this.


	


21	 Q.	 Let me back up then for a second.


	


22	 THE WITNESS: This is the Metro,


	


23	 right?


	


24	 Q.	 So you recognize that as Metro-Atlantic on this map?
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1	 A.	 Yes. Is this Metro, too, or is that us, New


	


2	 England Container? We were in back of Metro, that's


3	 all I can tell you, we were down in the back.


	


4	 Q	 Do you see that area where New England Container was


	


5	 on this map?


	


6	 A.	 This is different than the other guy showed me.


	


7	 Q.	 This is Smith Street here if that helps.


	


8	 A.	 Metro was up front. We were down in the back.


	


9	 This ain't Metro here, is it? Or is just this Metro


	


10	 here?


	


11	 Q.	 Well, I think it may be a combination. If it helps


	


12	 any, this says on that square barrel cleaning, if


	


13	 that helps you any?


	


14	 A.	 That must be us. That must be New England


	


15	 Container.


	


16	 Q	 And this says here tail race?


	


17	 A.	 Don't ring a bell to me. What is that supposed


	


18	 to be?


	


19	 Q	 Are you familiar with the term tail race near and


	


20	 around mills and rivers?


	


21	 A.	 All I know is there was river on both sides of


	


22	 us, on both sides.


	


23	 Q.	 All right. So we've got a tail race here, which I


	


24	 think we can all stipulate is a form of a water
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	1	 body, and then the Woonasquatucket River is here,


	


2	 sir.


	


3	 A.	 We was over here. This is one of Metro's


	


4	 buildings here, I think. I think they call that the


	


5	 Texas Tower, I'm not sure.


	


6	 Q	 Are you able, looking at this map at all, to tell me


	


7	 where the areas were you would dump the contents of


	


8	 the pit?


	


9	 A.	 Wherever these rivers came to a point, because


	


10	 you couldn't go no farther because there was water


	


11	 there.


	


12	 Q	 Do you know about how many times during the course


	


13	 of a year that pit would be shoveled out?


	


14	 A.	 Once or twice a week.


	15	 Q.	 Once or twice a week?


	


16	 A.	 It wasn't a very big pit. It didn't get much


	


17	 stuff. It was ash, stuff like that, or plastic that


	


18	 would fall and wouldn't burn. It really wasn't lots


	


19	 of chemicals. It was just stuff that wouldn't burn.


	


20	 Q	 Did you ever see any other type of dumping besides


	


21	 the stuff from the pit at this site when you were


	


22	 working for New England Container?


	


23	 A.	 Yes. We dumped from our sandblaster after the


	


24	 drums were burned, they went into a sandblaster and
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1	 all burnt ash with steel grit and that made a fine,


	


2	 fine powder, that was dumped down there, too.


	


3	 Q.	 In the same area as the pit?


	


4	 A.	 Yes.


	


5	 Q.	 Did you ever see anything else being buried on site?


	


6	 MR. BINDER:	 Objection.


	


7	 A.	 Metro dumped stuff down there, too. That was


	


8	 Metro's dump.


	


9	 Q	 What did Metro dump, if you know?


	


10	 A.	 Sludge they got out of their presses. Chemical


	


11	 bags, I think it was urea. They dumped a lot of


	


12	 stuff down there. Their trucks went down there, I


	


13	 don't know what they had in them. If their drivers


	


14	 delivered stuff, they would pick up empty drums,


	


15	 they went down the back and brought it, dumped it


	


16	 back and there and brought it back to us.


	


17	 Q	 Did you ever see any drums themselves being buried


	


18	 by New England Container?


	


19	 A.	 No. That was our business. Why would we bury


	


20	 them? We reconditioned it.


	


21	 MS. MAIN: Makes sense.


	


22	 A.	 We wouldn't throw all that away, that's money.


	


23	 Q	 No, that's true. What type of clothing did you wear


	


24	 to work when you were there?
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	1	 A.	 They supplied us with uniforms.


	


2	 Q	 They did. Were those uniforms where you would wear


	


3	 them for a period of days and then turn them into a


	


4	 service company?


	


5	 A.	 Once a week the guy picked them up. I think we


	


6	 got five sets of clothes.


	


7	 Q.	 Did they supply you with boots as well?


	


8	 A.	 Rubber boots once in a while. Our shoes, we


	


9	 had to buy our own shoes.


	10	 Q	 Did you find that you ever had to replace your shoes


	


11	 frequently when you were working at New England


	


12	 Container?


	


13	 A.	 Just normal wear and tear.


	


14	 Q	 All right. Did New England Container provide you


	


15	 with any type of protective clothing?


	


16	 A.	 No, we didn't need it. Back then all this


	


17	 stuff was legal, you know.


	


18	 Q	 Sure. Did you ever see any fires when you were


	


19	 working at New England Container?


	


20	 A.	 Yes, we had fires, not in our building. We had


	


21	 them on the grounds, you know. Something got


	


22	 scraped out of the burner and, goof, or if you had


	


23	 drums too close that were flammable. We tried to


	


24	 put them aside and throw a match in them before we
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1	 put them in the burner so they wouldn't explode in


	


2	 the burner.


3	 Q	 I know you were there for a long time. During the


	


4	 course of your employment at New England Container


	


5	 do you remember how many fires occurred?


	


6	 A.	 Lots of them. I can't remember.


	


7	 Q	 Do you know if the fire department came every time?


	


8	 A.	 Yeah. I remember one time I was up on Mineral


	


9	 Spring Avenue, on High Service Avenue, and I thought


	


10	 an atomic bomb went off at Metro, one of their tanks


	


11	 blew up. I thought the chemical plant blew up.


	


12	 Q	 Do you remember about what year that was?


	


13	 A.	 No, I don't. I was driving truck, so it had to


	


14	 be in the '70s, I guess.


	


15	 Q	 You also said that you would paint --


	


16	 A.	 No, it wasn't the '70s, I left in the '60s.


	


17	 Q	 '60s -- '69?


	


18	 A.	 Yeah.


	


19	 Q	 You also said you painted drums at New England


	


20	 Container?


	


21	 A.	 Yes.


	


22	 Q.	 Was there a paint job shop at New England Container?


	


23	 A.	 Just a booth in the middle of the room.


	


24	 Q	 Was it a spray booth?
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	1	 A.	 Yes.


	


2	 Q	 Obviously, you had paint in the spray booth. Did


	


3	 you have any other type of materials in the spray


	


4	 booth?


	


5	 A.	 Just the mineral spirits that we thin the paint


	


6	 out with.


	


7	 Q	 Did you ever have to clean up anything in the paint


	


8	 shop?


	


9	 A.	 Yes. We had like a water curtain and it all


	


10	 fell in the water, the paint.


	


11	 Q	 All right. And where would that water curtain with


	


12	 the paint go?


	


13	 A.	 I had to clean it out. At least once a day


	


14	 had to clean that out when I was painting.


	


15	 Q	 And that was a liquid material that you cleaned out?


	


16	 A.	 No, it was like mud. It was paint just


	


17	 hardened, like a hardened paint. It wasn't real


	


18	 hard, it was soft, but it was in a ball.


	


19	 Q	 Was it kind of like a sludge?


	


20	 A.	 Yes. Poured it in five gallon cans and threw


	


21	 it down the back.


	


22	 Q.	 In the same area you threw the other things where


	


23	 the two water bodies came together?


	


24	 A.	 Yup.
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	1	 Q.	 With all the dumping that you've explained in this


	


2	 area, did it get to be like a high landfill?


	


3	 A.	 No. Not like that, it wasn't that high. I


	


4	 remember them bulldozing it once or twice and


	


5	 covering it up with gravel because there was a


	


6	 construction company, Laporte, I think was the name


	


7	 of it, they rented the stall aside of us, our


	


8	 building. Then they moved out a couple years after


	


9	 I started working there. But I remember them


	


10	 burying it with a bulldozer.


	


11	 Q	 They dug a hole and buried --


	


12	 A.	 No, just flattened it out and put the dirt on


	


13	 top.


	


14	 Q	 Do you know if -- did you ever see any materials


	


15	 being pushed into any of the water bodies?


	


16	 A.	 No.


	


17	 Q.	 Did you ever see anything going into either the


	


18	 river --


	


19	 A.	 I heard about it.


	


20	 MR. BINDER:	 Move to strike.


	


21	 A.	 My brother-in-law worked there, he's dead now.


	


22	 He dumped 10,000 gallons into that river one day, he


	


23	 opened the wrong valve. I don't know what it was,


	


24	 but it went in the river.
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	1	 Q.	 Did he tell you that he opened the wrong valve?


	


2	 A.	 Uh-huh.


	


3	 Q	 Did you ever see the river discolored at all when


	


4	 you were working at New England Container?


	


5	 A.	 Not really, no.


	


6	 Q	 Did you ever see any fires in the pit area where you


	


7	 were dumping the different materials?


	


8	 A.	 Yeah. The furnace caught fire one time because


	


9	 the kid dumped alcohol in it, it dropped, fired


	


10	 back, and poof.


	


11	 Q	 So that was the burner that was part of the drum


	


12	 reconditioning equipment?


	


13	 A.	 Yeah. That was outside the building.


	


14	 Q	 And what about in the area where you were dumping


	


15	 the sludge and different things from the paint and


	


16	 the paint shop, did you ever see that area down by


	


17	 the two waterways, did that area ever catch on fire?


	


18	 A.	 No, not as long as I was there. No.


	


19	 Q	 Who was your supervisor when you were at New


	


20	 England Container?


	


21	 A.	 John McCookie. It's either McCookie or


	


22	 McCowsky. I told that to the other guy, I didn't


	


23	 know how to spell it.


	


24	 Q.	 Was he your supervisor during the entire time?
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	1	 A.	 Yup.


	2	 Q	 Do you remember the names of any of the other guys


	


3	 you worked with?


	


4	 A.	 There was Joseph Cefelli (phonetic). I can't


	


5	 remember. Earl Taylor, Anthony Coletta,


	


6	 Wilfred Giroux. There was another old guy named


	


7	 Pat, I never knew his last name. There was the


	


8	 turnover -- there was people there that worked hours


	


9	 and walked. It was ridiculous, the amount of people


	


10	 that worked there and left. I couldn't tell you how


	


11	 many.


	


12	 Q	 Do you know why that happened, sir?


	


13	 MR. BINDER:	 Objection.


	


14	 A.	 They didn't like working there. It was a


	


15	 dump. The only reason why I worked there I had


	


16	 three kids, I had to feed them.


	


17	 Q	 When you say it was a dump, what do you mean by


	


18	 that, can you explain that to me?


	


19	 MR. BINDER:	 Objection.


	


20	 A. The place was a dump. It was an old converted


	


21	 horse barn.


	


22	 Q	 Did they, meaning did your supervisors allow


	


23	 materials to sit on the ground such as materials


	


24	 that would come out of the drums?
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1	 MR. BINDER:	 Objection.


	


2	 A.	 What could they do about it?


	


3	 Q.	 I'm just trying to get at more of what you mean by a


	


4	 dump. I understand it's an old converted horse


	


5	 barn, but was there anything else?


	


6	 A.	 I don't mean where i worked was a dump, where


	


7	 they dumped stuff. It was just a bad place to work


	


8	 in.


	


9	 Q.	 Meaning it was messy?


	


10	 A.	 No. It was just dark and dusty and cold and


	


11	 warm, you know.


	


12	 Q	 And this burner with the track and the pit


	


13	 underneath it, that was outside, correct?


	


14	 A.	 Yeah. There was a link going right to the


	


15
	


doorway of the building, I don't know how many feet


	


16
	


away it was. It was quite a few feet away from the


	


17
	


building, and some guy stood there and he rolled


	


18
	


them to another guy and he stacked them.


	


19
	


Q	 The building where the paint shop was for New


	


20
	


England Container, was that building just used for


	


21
	


New England Container, or were there other


	


22
	


businesses?


	


23	 A.	 No, just New England Container.


	


24	 Q.	 What else was done in that building besides the 


3  
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	1	 paint shop?


	


2	 A.	 After the drums come out of the oven, after


	


3
	


they were baked, they spray the lining inside, they


	


4
	


baked it like a Teflon lining. They went downstairs


	


5
	


into the oven and the fellow put a cover and a ring


	


6
	


on it, and he would check out the years of them, the


	


7
	


dates of them, and he put the good ones here, the


	


8
	


older ones here and newer ones here.


	


9
	


Q	 And the building where this took place, was that


	


10
	


part of the old converted horse barn?


	


11	 A.	 Yeah. That was the oldest part of the building


	


12	 right there.


	


13	 Q.	 All right. Do you know about how old it was?


	


14	 A.	 No.	 A lot older than me.


	


15	 Q.	 Do you remember if there were any floor drains in


	


16	 that building?


	


17	 A.	 No.


	


18	 Q.	 You just don't remember?


	


19
	


A.	 There wasn't any.


	


20	 Q
	


There wasn't any, all right. Other than the cleanup


	


21
	


we discussed that you do in the paint shop, do you


	


22
	


know if any other portions of that building were


	


23
	


cleaned up in any way?


	


24
	


A.	 There was nothing to clean up down there, just
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	1	 sweep the floor, get the dirt.


	


2	 Q	 Because it was just the reconditioned barrels that


	


3	 were in the rest of the building?


	


4	 A.	 Yeah, that's where I painted them, and I --


	


5
	


they got stacked down there where the paint shop


	


6
	


is. That was just paint and stocking barrels,


	


7
	


finished stuff.


	


8	 Q.	 Did you ever work for Metro-Atlantic?


	


9
	


A.	 No.


	


10	 Q
	


Did you ever --


	


11
	


A.	 I delivered up there.


	


12	 Q.	 You would deliver conditioned barrels there?


	


13
	


A.	 Yup.


	


14	 Q.	 And where would you deliver them at Metro-Atlantic?


	


15	 A.	 I would back up to a doorway and somebody would


	


16
	


come out and I roll them to them on the truck and he


	


17
	


would throw them to a guy in the building.


	


18
	


Q	 Did you ever go in the building at Metro-Atlantic?


	


19
	


A.	 I had to get somebody to help me unload the


	


20
	


truck.


	


21
	


Q	 Do you remember which building at Metro-Atlantic


	


22	 you'd go into?


	


23
	


A.	 The main building.


	


24
	


Q	 The big old mill building?
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	1
	


A.	 The old concrete building, yeah, or whatever it


	2
	


was.


	


3	 Q.	 Did you ever see any fires at that building?


	


4
	


A.	 No.


	


5
	


You also said that later on during your employment


	


6
	


with New England Container you became a driver; is


	


7
	


that correct?


	


8	 A.	 Yeah.


	


9	 Q	 How many years did you drive?


	


10	 A.	 Seven.


	


11	 Q.	 Was that your sole job during that seven-year


	


12	 period?


	


13	 A.	 Yeah. If I wasn't driving, I'd be in the shop


	


14	 either helping the painter or burning. I'd unload


	


15
	


truck. I did -- I had to work, I just couldn't hang


	


16
	


around, but most of the time I was gone. I'd load


	


17
	


up the truck in the morning and go, then I'd come


	


18
	


back and they would load some more on and I'd go to


	


19
	


another customer.


	


20
	


Q	 So you were just then taking reconditioned drums out


	21
	


of New England Container, correct?


	


22	 A.	 Yes.


	


23	 Q	 Would you ever pick up drums for them?


	


24	 A.	 Yes.
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	1	 Q.	 So you did both?


	


2	 A.	 Yes.


	


3	 Q	 Was your route mainly in Rhode Island that you would


	


4	 go around?


	


5	 A.	 Yes, mostly, yeah. I went to Connecticut a few


	


6
	


times. Boston I think once or twice.


	


7
	


Q	 I know you've given a couple of statements already,


	


8
	


Mr. Nadeau. The one that I've read mentioned that


	


9
	


you went to Bradford Soap Works, do you remember


	


10
	


that?


	


11
	


A.	 Yup. Original Bradford Soap Works.


	


12
	


Q	 Would you pick up drums from them?


	


13	 A.	 Yeah.


	


14	 Q.	 Would you bring drums back to them?


	


15	 A.	 Yup.


	


16	 Q.	 Warwick Chemical was another one that you picked up


	


17	 drums at?


	


18	 A.	 Yeah.


	


19	 Q	 Do you remember the barrels at Warwick Chemical ever


	


20
	


having any residue in them?


	


21
	


A.	 Every drum I picked up had residue in it, it


	


22	 either had a liquid coating or an inch or two. If


	


23	 they were too heavy, I just wouldn't take them. I


	


24	 was told not to, so I did what I was told.
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	1	 Q	 And so every drum you picked up, whether it was


	


2	 Bradford Soap, Warwick Chemical or another customer,


	


3	 would have residue in it, correct?


	


4	 A.	 Yup.


	


5	 Q	 And Hoechst Chemical was another one of your


	


6	 customers?


	


7	 A.	 Yes. That was a dirty place to go.


	


8	 Q	 Why do you say that that was a dirty place to go?


	


9	 A.	 It was colors, all dyes there. One guy -- the


	


10	 guys would be walking around, they would be orange,


	


11	 the next day they would be green. I would get


	


12	 covered from the powder loading the trucks.


	


13	 Q	 The drums you would pick up from Hoechst would still


	


14	 have some powder left in them?


	


15	 A.	 Yes.


	


16	 Q.	 And that's the Hoechst facility in Coventry?


	


17	 A.	 Yeah.


	


18	 Q	 Or Arctic?


	


19	 A.	 I think it's off Route 117.


	


20	 Q	 Worcester Textile was another one you picked up


	


21	 from?


	


22	 A.	 Yes.


	


23	 Q.	 George Mann was another customer?


	


24	 A.	 Yes.
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	1
	


Q	 Did you ever have any contact with the people who


	


2
	


owned New England Container?


	


3
	


A.	 Only thing I wanted from them is my paycheck.


	


4
	


Q	 All right. Did any of the Buonannos ever supervise


	


5
	


you?


	


6	 A.	 No. I worked with the son a couple of summers,


	


7	 young Vinny.


	


8	 Q.	 And it was your understanding that the Buonannos


	


9	 owned the company, correct?


	


10	 A.	 Yes. He signed my check.


	


11	 Q	 Do you ever recall using toluene?


	


12	 A.	 Yes.


	


13	 Q.	 In the paint shop?


	


14	 A.	 Yup. I used toluene, MEK mineral spirits,


	


15
	


three or four different kinds I used, that's all I


	


16
	


can remember. American Mineral, that toluene was


	


17
	


mixed with the paint. We had the paint, Warwick


	


18
	


paints. We had an orange paint, a special


	


19
	


paint, that's the only time I used that when I was


	


20
	


there.


	


21
	


Q	 Mr. Nadeau, I've asked your statement to be marked


	


22
	


as your Exhibit 2 and I'm going to give that to


	


23
	


you. The Bates run from SBSF 12926 through 12936.


	


24
	


Mr. Nadeau, if you would turn to the fourth page of
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1	 that exhibit.


	2	 (DEFENDANT'S EXHIBIT 2


	3	 MARKED FOR IDENTIFICATION)


	4	 MR. BINDER:	 12926 through 12936


	5	 would be two different statements?


	


6	 MS. MAIN:	 Yes.


	


7	 Q	 Is that your signature that appears on that page,


	


8	 sir?


	


9	 A.	 Yes, it is.


	


10	 Q	 Okay. And then if you turn to the very last page of


	


11	 this exhibit, is that your signature that appears on


	


12	 that page?


	


13
	


A.	 Yes, it is.


	


14
	


Q.
	 When you signed --


	


15	 A.	 Jesus, I can't read that.


	


16	 Q.	 That's not your handwriting?


	17	 A.	 No.	 I can't write that. I just signed it to


	


18	 get rid of the guy.


	


19	 Q	 Okay. Did you read the handwritten statement that's


	20	 at the end of this exhibit before you signed did?


	21	 A.	 I just breezed through it. I don't maintain


	


22	 what I read. I have a problem when I read. I don't


	


23	 like to read -- I can read, I don't like to read.


	


24	 So I just -- get out of here (indicating).
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	1	 Q.	 I understand. Turning back to the front, then, the


	


2	 typewritten statement, did you read that at all


	


3	 before you signed it?


	


4	 A.	 If I signed it, I did. Like I said, I just


	


5	 yeah, okay, get out of here, go home, leave me


	


6	 alone, get out of here.


	


7	 Q	 Mr. Nadeau, to keep this moving along, what I'm


	


8	 going to do is I'm going to read a paragraph or two


	


9	 from your statement and ask if you still agree with


	


10	 the information today, okay?


	


11	 A.	 Okay. Sure.


	


12	 Q	 Paragraph 7 in the typewritten statement, and it's


	


13	 Bates number 12927 says, "When the sludge pit was


	


14	 full, the contents, which was a mixture of all types


	


15	 of chemicals, including formaldehyde, was shoveled


	


16	 into barrels which was taken to the landfill below


	


17	 the plant and emptied." Is that your recollection?


	


18	 A.	 Yeah, sure.


	


19	 MR. BINDER: Objection.


	


20	 Q.	 Then it goes on to say, "Approximately two,


	


21	 55-gallon barrels were dumped on the ground of the


	


22	 landfill each week." Is that your recollection?


	


23	 A.	 Yeah, that sounds good.


	


24	 Q	 The next portion says, "Ash from the material burned
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	1	 from the barrels in the furnace was swept on to the


	


2	 ground adjacent to the burners or sometimes placed


	


3	 into barrels which were emptied at the plant


	


4	 landfill." Is that your recollection as well?


	


5	 MR. BINDER:	 Objection.


	


6	 A.	 Yeah.


	


7	 Q.	 So that's accurate?


	


8	 A.	 Sure.


	


9	 MR. BINDER:	 Objection.


	


10	 Q.	 Another portion, sir, in Paragraph 6 of the same


	


11	 statement says, "The barrels were placed upside down


	


12	 on the conveyor belt and any remaining liquid or


	


13	 sludge drained into the cement pit underneath the


	


14	 conveyor." Is that your recollection?


	


15	 A.	 Yeah.


	


16	 Q	 Other than this one landfill area we keep talking


	


17	 about, where the two water bodies came together, do


	


18	 you remember any other landfill areas at that


	


19	 facility?


	


20	 A.	 No. That was it. Unless after I got out of


	


21	 there it changed, I don't -- after '69 I don't know


	


22	 what happened down there. I didn't want to know


	


23	 what happened down there.


	


24	 MS. MAIN:	 I have no further
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	1	 questions. Thank you very much for your time. Some


	


2	 of the other gentlemen may have some.


	


3	 MR. GLOWACKI:	 Mr. Nadeau, I don't


	


4	 have any questions right now.


	


5	 MR. AYLWARD: No questions.


	


6	 MR. NETBURN:	 Just a few quick ones,


	


7	 sir?


	


8	 THE WITNESS: Fire away.


	


9	 EXAMINATION BY MR. NETBURN


	


10	 Q	 I just want to make sure I understand the process.


	


11	 After the drums were put on to the track they were


	


12	 burned; is that right?


	


13	 A.	 Right.


	


14	 Q	 And then dents were rolled out?


	


15	 A.	 They went into the building and a man stood in


	


16	 front of a machine and he put them on there and he


	


17	 rolled all the dents out.


	


18	 Q	 That was after the burning?


	


19	 A.	 After it was burned.


	


20	 Q.	 Then they were sandblasted?


	


21	 A.	 Sandblasted.


	


22	 Q	 Water tested for leaks?


	


23	 A.	 Yup.


	


24	 Q.	 If they didn't leak, then they were sprayed with a
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coating?


A.	 Inside.


3 Q. How were they baked?


4 A.	 In an oven,	 around 400 degrees,	 I think.


5 Q. How long did that last, 	 just a minute or two?


6 A.	 About 20 minutes to go from one end of the oven


7 to the other.


8 Q There was a baking as opposed to a burning?


9 A.	 Bake.	 There was no flame in there,	 just heat.


10 Q. And then they were painted?


11 A.	 Yeah.	 Then I painted the outside, whatever the


12	 company wanted for their colors, I painted their


13	 colors.


14	 Q	 And then they were ready to go to a customer?


15	 A.	 Yes, then we loaded them on a truck and


16	 delivered them.


17	 Q	 When drums came in, I believe you testified they


18	 were barrel dealers who would try to send you drums


19	 with a lot of liquid --


20	 A.	 Yes.


21	 Q	 -- is that right?


22	 A.	 Right.


23	 Q.	 Did you have sort of a rule of thumb as far as how


24	 much liquid you would take the drums with?
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	1
	


A.	 We were told not to take any.


	


2	 Q	 But there is always a little residue?


	


3	 MR. BINDER:	 Objection.


	4	 A.	 Yeah. If it had an inch, you didn't know if it


	5	 was water. Like Colfax, they used pie filling in


	


6	 there, stuff like that.


	


7	 Q	 So, the barrels would come in?


	


8	 A.	 They all had something in them.


	


9	 Q	 An inch, inch or two?


	10
	


A.	 Some had nothing, but they had coatings, if it


	11
	


was liquid, they had the coating. How many


	12
	


millimeters does a coating have? I don't know. But


	13	 we were told specifically if the drum has too much


	14
	


stuff, don't take it. If it has holes in it, don't


	15
	


take it. If you see it's leaking, don't take it.


	


16	 What the other guys took, I can't say. I know I did


	


17	 what I was told to do.


	


18	 Q	 Last question, your date of birth?


	


19	 A.	 11-8-34.


	


20	 MR. NETBURN:	 Thank you.


	21
	


MR. BINDER:	 I'm going to have some


	


22	 questions, do you mind if I swing over to the other


	


23	 side.


	


24	 (OFF THE RECORD)
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1	 EXAMINATION BY MR. BINDER


	


2	 Q.	 Now, in response to some questions earlier today you


	


3	 mentioned an incident in which your brother-in-law


	


4	 turned a wrong valve and 10,000 gallons escaped?


	


5	 A.	 Yes.


	


6	 Q.	 Do you know approximately when that took place?


	


7	 A.	 No, I don't remember.


	


8	 Q.	 Was it while you --


	


9	 A.	 I don't even think I was working there when it


	


10	 happened. It's something he told me.


	


11	 Q	 Okay. And your brother-in-law, that was


	


12	 Angelo Carbone?


	


13	 A.	 He's dead.


	


14	 Q	 He's deceased now?


	


15	 A.	 Yes.


	


16	 Q	 Did he tell you about that at or about the time it


	


17	 happened?


	


18	 MS. MAIN:	 Objection.


	


19	 A.	 No. He just told me what he did. He was


	


20
	


working overtime one night, he opened the wrong


	


21
	


valve and down the river it went. All I can tell


	


22	 you is what he told me.


	


23
	


MR. BINDER: That's all I'm asking.


	


24
	


THE WITNESS: Don't try to
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	1	 double-talk me. I went through that with the other


	


2	 guy. I ain't going to take it no more.


	


3	 Q.	 Well, in 1969 you left New England Container


	


4	 Company; is that right?


	


5	 A.	 Right.


	


6	 Q	 And what led to your leaving New England Container


	


7	 Company?


	


8	 A.	 Better job.


	


9	 Q	 Was that the time the site closed down?


	


10	 A.	 I think it was the next year they shut down and


	


11	 went to their new one.


	


12	 Q	 Okay. And you left New England Container before the


	


13	 place shut down and went to the new site?


	


14	 A.	 Yes.


	


15	 Q.	 Was that new site in Providence?


	


16	 A.	 No, it's in North Smithfield or Smithfield,


	


17	 116.


	


18	 Q	 Is it on Dudley Street?


	


19	 A.	 No. 116 ain't Dudley Street. Dudley Street is


	


20	 where Crown Chemical is, or the hospital, over near


	


21	 that way.


	


22	 Q	 Smith Street is where New England Container Company


	


23	 and Metro-Atlantic were located, right?


	


24	 A.	 Yeah.   


fe                
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	1	 Q.	 Was it 2072 and 2074 Smith Street?


	


2	 A.	 I don't remember the numbers, too long ago.


	


3	 Q	 And you said at some point in time operations at


	


4	 that site discontinued; is that right?


	


5	 A.	 I don't get you.


	


6	 Q	 At some point in time New England Container Company


	


7	 and Metro-Atlantic stopped working?


	


8	 A.	 I guess. I didn't care what they did after I


	


9	 left. The place could have burned down, it wouldn't


	


10	 have bothered me a bit. I was out of there. I died


	


11	 and went to heaven when I left that place.


	


12	 Q.	 Did your brother-in-law continue to work there after


	


13	 Metro-Atlantic after you left?


	


14	 A.	 He died working for them.


	


15	 Q	 So, he worked for them until he died?


	


16	 A.	 Yeah.


	


17
	


Q	 And you recall what year he died?


	


18
	


A.	 No, I don't. I don't remember.


	


19
	


Q	 Would it be consistent with your recollection that


	


20
	


the plant on Smith Street stopped operations by


	


21
	


1969?


	


22	 A.	 I don't know. I left there in '69. It was


	


23	 still running when I left.


	


24	 Q	 You don't remember what time of the year you left?
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	1	 A.	 No.	 It must have been in the summertime


	


2	 because I went and worked for construction, driving


	


3	 truck in construction for V.J. Paolino.


	


4	 Q	 You began working at Paolino right after you left


	


5	 New England Container?


	


6	 A.	 I left there, and the next day I went to work


	


7	 for V.J. Paolino for double the money, that's why I


	


8	 left.


	


9	 Q	 When your brother-in-law had the -- opened up the


	


10	 wrong valve, that's while he was working at


	


11	 Metro-Atlantic?


	


12	 A.	 Yeah.


	


13	 Q.	 Now, you mentioned there was an explosion where a


	


14	 tank blew up, it sounded like an atomic bomb?


	


15	 A.	 Some guys were delivering chemicals with a tank


	


16	 truck and pumped it into the wrong tank, it blew the


	


17	 top right off. They never found the cover,


	


18	 three-foot cover, two inches thick. They never


	


19	 found it. They had to paint a half dozen houses


	


20	 over around the river, they all turned orange. I


	


21	 think I put that in my last deposition. Whatever


	


22	 was in the tank, they all turned orange.


	


23	 Q.	 Did the fire department come when that explosion


	


24	 took place?
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	1	 A.	 Yes. They wouldn't let me in the yard. I told


	


2	 them I had to get in because I worked there. They


	


3	 finally let me come in. I don't remember what year


	


4	 it was, either. The only date I don't forget is my


	


5	 wife's birthday.


	


6	 (OFF THE RECORD)


	


7	 Q	 Let me show you and ask the reporter to mark as the


	


8	 next exhibit a copy of a Centerdale Fire Department


	


9	 report.


	


10	 (PLAINTIFF'S EXHIBIT 3


	


11	 MARKED FOR IDENTIFICATION)


	


12	 Q	 I'm going to ask you to look at Exhibit 3 and ask


	


13	 you whether Exhibit 3 refreshes your recollection


	


14	 about the date that explosion you talked about took


	


15	 place?


	


16	 A.	 I told you, I don't remember the dates. I just


	


17	 don't remember.


	


18	 Q	 I'm just asking if this document helped you


	


19	 remember, either it does or it doesn't?


	


20	 A.	 No it doesn't. Dates don't mean nothing, I


	


21	 told you. My brain is deteriorating. You're going


	


22	 to find out, too, you're getting older.


	


23	 Q.	 We all get older and we hope we do as we can?


	


24	 (OFF THE RECORD)
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1
	


A.	 Short —term memory, very short. I'm having


	2
	


problems remembering this stuff. It's been quite a


	3
	


few years.


	


4	 Q
	


You know, other than your wife has any doctor or


	


5
	


anybody told you you have a memory problem?


	


6
	


A.	 I try to tell you people everything I can


	


7
	


remember. I don't want to lie because a lie turns


	


8
	


around and bites you.


	


9	 Q.	 We just want to know what did happen. Just the


	


10
	


best you can?


	


11	 A.	 That's what I've been trying to do. I've been


	


12	 tormented to hell by it by all these inspectors,


	


13	 these guys have been haunting me. I threw the first


	


14	 guy came that came in there, Blake. I know why


	


15
	


people don't want to testify against other people


	


16
	


because they go through all this crap. You people


	


17
	


put them through hell.


	


18
	


Q	 Now, when you were at New England Container Company


	


19
	


you were a driver for from 1962 to 1969?


	


20	 A.	 Yeah. Last seven years I was there, whatever


	


21	 date that was.


	


22	 Q.	 And during that time, you picked up barrels and


	


23	 delivered barrels?


	


24	 A.	 Yes.
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	1	 Q.	 Were you also during that time working on the barrel


	


2	 reconditioning by the furnace?


	


3	 A.	 Yes. When I wasn't delivering, I was working


	


4	 in the shop.


	


5	 Q	 For the most part was most of your time spent


	


6	 picking up and delivering?


	


7	 A.	 Last seven years, yeah.


	


8	 Q	 And before that you were working basically full time


	


9	 at the site with the reconditioning operation?


	


10	 A.	 Yeah. First seven years I worked all over the


	


11	 place. I did every job. Like I said, there were


	


12	 only five people working there. You did this job


	


13	 and jumped on this job and back to this job.


	


14	 MR. AYLWARD	 Is that 5 or 25?


	


15	 THE WITNESS:	 5.


	


16	 Q	 Now, you mentioned in response to some of Ms. Main's


	


17	 questions that sometimes the contents of the pit


	


18	 below the conveyor belt were taken to a point where


	


19	 the two rivers met. Did you do that yourself?


	


20	 A.	 Yeah.


	


21	 Q	 Was that during the first half of your employment at


	


22	 New England Container Company?


	


23	 A.	 Yes, I couldn't tell you how many times.


	


24	 Q.	 I'm not asking you how many times, I'm trying to get
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1	 the time period.


	


2	 A.	 It was during the first half of the time.


	


3	 Q	 Say between '56 and '62?


	


4	 A.	 Yeah.


	


5	 MS. MAIN: Objection.


	


6	 Q	 Was it during the first half of your employment


	


7	 there?


	


8	 A.	 Yeah.


	


9	 Q	 And at the time you disposed of the contents there,


	


10	 did you think it was going to cause any injury or


	


11	 damage?


	


12	 A.	 No. If I did, I wouldn't have done it. If


	


13	 knew it was going to injure me, I wouldn't have


	


14	 touched the stuff.


	


15	 MS. MAIN:	 Objection.


	


16	 Q.	 Did you think it was going to cause any injury or


	


17	 damage to the environment?


	


18	 MS. MAIN:	 Objection.


	


19	 MR. NETBURN: Objection.


	


20	 A.	 There was no such thing as damage to the


	


21	 environment. It was legal then. I didn't think I


	


22	 was doing nothing wrong.


	


23	 Q.	 Now, during the period 1962 to 1969 when you were a


	


24	 driver, did you also during that period take any of
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1	 the contents of the pit below the conveyor belt to


	


2	 that area?


	


3	 A.	 No.


	


4	 Q	 During that period 1962 to 1969 did you ever go to


	


5	 that location, south of the ---


	


6	 A.	 No. I had no reason to.


	


7	 Q	 If you were on the -- how far was that location --


	


8	 THE WITNESS: What location, the


	


9	 dump?


	


10	 MR. BINDER: We'll call it the dump.


	


11	 A.	 That's what I called it, the dump.


	


12	 Q	 How far was the dump from the location where you


	


13	 worked for New England Container?


	


14	 A.	 Quite a distance, I couldn't tell you


	


15	 footagewise. It was quite a distance. I couldn't


	


16	 throw a stone. It was far.


	


17	 Q.	 When you were working at the company, could you see


	


18	 into the dump?


	


19	 A.	 You could see it.


	


20	 Q	 Could you see if any people were in there?


	


21	 A.	 Never any people -- the only time people were


	


22	 in there is when they were dumping in there.


	


23	 Q.	 Were you able to see if anybody was dumping in there


	


24	 at the time?
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	1	 A.	 I seen guys dumping there from Metro.


	


2	 Q	 How far -- would you say it's a length of a football


	


3	 field?


	


4	 A.	 I just told you, I don't remember.


	


5	 Q	 I want a rough sense.


	


6	 A.	 My honest answer is I don't know. I can't tell


	


7	 you how many feet it was. All I say it was quite a


	


8	 distance away but you could see it. It wasn't that


	


9	 far where you couldn't see it.


	


10	 Q.	 Could you recognize the faces of anybody who was


	


11	 dumping anything in there?


	


12	 A.	 No. The only reason I knew who it was, it was


	


13	 guys that drove the truck for Metro.


	


14	 MR. BINDER: Move to strike the last


	


15	 portion of the answer.


	


16	 Q	 But were you able to recognize, from looking into


	


17	 the dump, who, if anybody, dumped anything there


	


18	 during the period 1962 through 1967?


	


19	 A. I just figured if it had -- it had a Metro


	


20	 truck, I knew it was one of the guys.


	


21	 Q.	 You couldn't recognize these people, could you?


	


22	 MS. MAIN:	 Asked and answered.


	


23	 A.	 You already asked me that.


	


24	 Q.	 I just want to be clear. Could you recognize the
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1	 people?


	


2	 A.	 No. Because I knew who it was.


	


3	 Q	 They were too far away for you to recognize them?


	


4	 MR. GLOWACKI:	 Objection.


	


5	 MS. MAIN:	 Asked and answered.


	


6	 A.	 I'm getting ready to walk, Pal. You're pulling


	


7	 the same crap the other guy pulled on me. You're


	


8	 double-talking me. I gave you my answer, now get


	


9	 off it. You're beating a dead dog; now get off it.


	


10	 MR. BINDER: We're just trying to get


	


11
	


information.


	


12
	


A.	 You guys want to know why nobody wants to


	


13
	


bother, it's jerks like you, smarten up, will you.


	


14
	


Don't you understand my answers? If you don't


	


15	 understand them, you better get a refund from the


	


16
	


school you went to because you got cheated on your


	


17	 education. I don't have an education but, boy, you


	


18
	


people are getting me hot now. I've had it. If I


	


19
	


got to get a lawyer, I'm going to go get one to get


	


20	 you people off my back. I'm trying to be a citizen


	


21	 and you're giving me a lot of crap. I've had it.


	


22	 You're going to take the brunt of all these guys


	


23	 that jumped on me, Pal, I'm telling you, so watch


	


24	 what you say. I've had it.
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	1	 MR. BINDER: Why don't you take a


	


2	 moment to calm down.


	


3	 THE WITNESS: I'm starting to shake.


	


4	 When I shake I get mad.


	5	 MR. BINDER: Why don't take a moment,


	


6	 give yourself a chance to stop shaking.


	


7	 THE WITNESS: I'm going to a doctor


	


8	 for hypertension.


	


9	 MR. BINDER: Why don't we break for a


	


10	 moment, take a moment to settle down.


	


11	 THE WITNESS: These people were so


	


12	 nice to me, thank you, people. Watch it.


	


13	 MR. BINDER: Take a moment --


	


14	 THE WITNESS: From me, from now on


	


15	 you're going to get nothing.


	


16	 MR. AYLWARD: Mr. Nadeau, would you


	


17	 like a water or glass or juice or something?


	


18	 THE WITNESS:	 No. I just want to


	


19	 get out of here.


	


20	 MR. AYLWARD: He's just about done


	


21	 with his questions.


	


22	 THE WITNESS:	 Get off it, get moving


	


23	 on. You guys are going to give me a stroke. I


	


24	 don't need that crap at my age.
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MR. BINDER:	 No one needs that.


Now, when you drove the truck for New England


Container Company, did the truck have the company


name on it?


5 A.	 Yeah.


6 Q. Did it have the company telephone number on it?


7 A.	 I don't remember.


8 Q Do you remember what color the truck was?


9 A.	 Red.


10 Q Now, did Metro-Atlantic also have trucks?


11 A.	 Yeah.


12 Q What color were those trucks?


13 A.	 I think they were red,	 too.


14 Q Did they have the company name on it?


15 A.	 Yeah.


16 Q. Were they the same size as the New England Container


17 Company trucks?


18 A.	 No.


19 Q. Which trucks were bigger?


20 A.	 Mine.


21 Q. What size was yours?


22 A.	 20-some footer,	 held 150 barrels, my truck.


23 Q. About how big was the Metro-Atlantic truck?


24 A.	 Short.	 It was a box truck, but it had a
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1	 tailgate so he could pick up the heavy drums.


	


2	 Q.	 Now if you take a look at the statement that


	


3	 Ms. Main marked as Exhibit 2. Does that statement


	


4	 contain as complete a list of the companies from


	


5	 whom you picked up an delivered barrels?


	


6	 A.	 Yeah. All I can remember.


	


7	 Q	 That's all you can remember?


	


8	 A.	 Yes, it's on here is all. I can remember,


	


9	 that's all I told the guy. To be honest with you,


	


10	 if I can remember more, I wouldn't tell you people


	


11	 because I've had it with you.


	


12	 Q.	 You think you've had it because you've had to go


	


13	 through -- you've had a number of interviews?


	


14	 A.	 I've had too many.


	


15	 Q	 Some of these interviews were with attorneys?


	


16	 A.	 They were investigators that lied, said they


	


17	 were for the EPA. I didn't know that. If I knew


	


18	 that, I wouldn't have talked to the people.


	


19	 Q	 Are you upset at somebody because of the


	


20	 investigation?


	


21	 A.	 I'm upset at all you people for getting me down


	


22	 here. I got things to do. I could be out earning


	


23	 money. The check I get, that doesn't even buy my


	


24	 wife's cigarettes for a week. That's an insult.
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	1	 Q	 You understood the check you got to come here today


	


2	 was given by Ms. Main and her office?


	


3	 A.	 I got one from the other company, that doesn't


	


4	 pay for half your parking in this joint.


	


5	 Q.	 You're lucky you're not in Boston?


	


6	 A.	 Would you work for $40 a day? Do you remember


	


7	 working for $40 a day. I remember working for $40 a


	


8	 week. I thought that was a big money.


	


9	 MR. BINDER: The only time I worked


	


10	 for $40 a day is when I got a subpoena.


	


11	 THE WITNESS: They ought to pass a


	


12	 law against that. Give you an honest day's pay.


	


13	 Q	 It probably would be better --


	


14	 MR. AYLWARD: Could we have more


	


15	 questions and less colloquy.


	


16	 THE WITNESS:	 Let's get down to


	


17	 brass tacks so I can get out of here.


	


18	 Q.	 Turn to page 7 of your affidavit please -- I'm


	


19	 sorry, Paragraph 7, page 12927. In Paragraph 7 was


	


20	 that referring to the time when you were working on


	


21	 site for New England Container Company before you


	


22	 became a driver?


	


23	 A.	 Yeah. As far as I can remember.


	


24	 Q.	 Do you know whether anybody continued to empty the
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	1	 sludge pit contents afterwards?


	


2	 A.	 Yeah, I guess they did. Somebody had to do it.


	


3	 Q	 Do you know where the contents were disposed of


	


4	 afterwards?


	


5	 A.	 Dump. Down the dump.


	


6	 Q	 Was the town aware of the dump when you were --


	


7	 A.	 I don't know what the town was aware of.


	


8	 Q.	 Did the firemen come to the dump from time to time?


	


9	 A.	 No. They came to the fires around the plant.


	


10	 As far as I know, there never was a fire down in


	


11	 that dump.


	


12	 Q	 Was there ever a union at New England Container


	


13	 Company?


	


14	 A.	 No. We tried to start one, never got off the


	


15	 ground.


	


16	 Q	 You were unsuccessful?


	


17	 A.	 Yes.


	


18	 Q.	 Do you know whether there was a union at


	


19	 Metro-Atlantic Chemical?


	


20	 A.	 Not that I know of. After I left I don't know


	


21	 what happened. I don't think so.


	


22	 Q	 When you were working for the New England Container


	


23	 Company, did you -- do you know whether the company


	


24	 had Workers' Compensation insurance?
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	1	 A.	 Yeah.


	


2	 Q	 Did it?


	


3	 A.	 Yeah.


	


4	 Q	 Do you know who the Workers' Compensation insurer


	


5	 was?


	


6	 A.	 No.


	


7	 Q	 Who dealt with the Workers' Compensation insurer?


	


8	 A.	 I have no idea.


	


9	 Q	 Did you ever file a claim for Workers' Compensation?


	


10	 A.	 No. If I got hurt down there, they took me


	


11	 right to a doctor. Once I had to go to a doctor,


	


12	 got a steel shiver through my finger. I didn't lose


	


13	 any time out of work or nothing.


	


14	 Q	 Do you know anybody else who was working at the


	


15	 company filed a Workers' Compensation claim?


	


16	 A.	 No, I couldn't tell you.


	


17	 Q	 Was there -- were there people who worked in an


	


18	 office building at the container company?


	


19	 A.	 Yeah.


	


20	 Q.	 Who were they?


	


21	 A.	 Some woman, I don't know her name. And


	


22
	


Mr. Buonanno ended up down there, the owner. Most


	


23
	


of the time he ran it up at Metro's office because


	


24
	


he was the boss at Metro, he had something to do
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	1	 with Metro, I don't know what it was.


	


2	 Q	 You mentioned a building at Metro-Atlantic that you


	


3	 called the Texas Tower?


	


4	 A.	 Yeah.


	


5	 Q	 Do you know what was made in that building?


	


6	 A.	 Somebody told me it was something for


	


7	 toothpaste and a metal stripper or something, I


	


8	 don't know.


	


9	 Q.	 Did you ever know about hexachlorophene being made


	


10	 at Metro-Atlantic?


	


11	 A.	 That's the stuff for the toothpaste, ain't it?


	


12	 Q.	 That's what you mean by the stuff for the


	


13	 toothpaste?


	


14	 A.	 I don't know the name of it. Chemicals, I had


	


15	 nothing to do with chemicals.


	


16	 Q	 Do you know how long they were making products at


	


17	 the Texas Tower?


	


18	 A.	 No.


	


19	 MR. BINDER: No further questions.


	


20
	


THE WITNESS:	 Good.


	21
	


MS. MAIN:
	 No questions.


	


22
	


MR. GLOWACKI:	 No questions.


	


23
	


MR. NETBURN:	 Thank you, sir.


	


24
	


(DEPOSITION CLOSED AT 12:55 P.M.)
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1	 C-E-R-T-I-F-I-C-A-T-E


	


2	 I, LINDA L. GUGLIELMO, a Notary Public in and for
the State of Rhode Island, duly commissioned and


	


3	 qualified to administer oaths, do hereby certify
that the foregoing deposition of RAYMOND NATHEAU, a


	


4	 Witness in the above-entitled cause, was taken
before me on behalf of the Defendant, Liberty


	


5	 Mutual, at the offices of Holland & Knight, Rhode
Island, on December 17, 2002, at 12:00 that previous


	


6	 to examination of said witness, who was of lawful
age, he was first sworn by me and duly cautioned and


	


7	 sworn to testify the truth, the whole truth, and
nothing but the truth, and that he thereupon


	


8	 testified as in the foregoing manner as set out in
the aforesaid transcript.


9
I further certify that the foregoing deposition was


	


10	 taken down by me in machine shorthand and was later
transcribed by computer and that the foregoing


	


11	 deposition is a true and accurate record of the
testimony of said witness.


12
Pursuant to Rule 5 (d) and 30 (f) of the Federal


	


13	 Rules of Civil Procedure, original transcripts shall
not be filed in court; therefore, the original is


	


14	 delivered and retained by Defendant's attorney.


	


15	 I have enclosed with a copy of the deposition a
correction and signature page, which must be signed


	


16	 before a Notary Public.
17


IN WITNESS WHEREOF, I have hereunto set my hand this
18


	


19
	


day of DECEMBER 2002.
20
21


LINDA L. GUGLIELMO, NOTARY PUBLIC/RPR-RMR
22


(MY COMMISSION EXPIRES AUGUST 13, 2005)
23


www.A[liedCourtReporters.com
	


ALLIED COURT REPORTERS, INC. 	 (401)946-5500 or (888)443-3767


24








February 13, 2003
	


Joseph Cifelli


THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF RHODE ISLAND


EMHART INDUSTRIES, INC.


v.	 : C.A. NO. 02-053-S


HOME INSURANCE COMPANY, INSURANCE
COMPANY OF NORTH AMERICA, LIBERTY MUTUAL :
INSURANCE COMPANY, NORTH . RIVER INSURANCE :
COMPANY, ONEBEACON AMERICA INSURANCE
COMPANY, AND UNITED STATES FIRE
INSURANCE COMPANY


DEPOSITION OF JOSEPH CIFELLI, a WITNESS in the
above-entitled cause, taken on behalf of the Defendants,
before Patricia A. Magnone, RPR, a Notary Public in and for
the State of Rhode Island, at the Law Office of Holland &
Knight, LLP, One Financial Plaza, Suite 1800, Providence,
Rhode Island, on February 13, 2003 at 3:30 p.m.


PRESENT:
FOR THE PLAINTIFF 	  WILLCOX PIROZZOLO & MCCARTHY


50 FEDERAL STREET
BOSTON, MA 02110


BY: JAMES NICKLAUS, ESQ.
FOR THE DEFENDANT
(Home Insurance) 	  MORRISON MAHONEY & MILLER


ONE PROVIDENCE WASHINGTON PLAZA
6TH FLOOR
PROVIDENCE, RI 02903


BY: MICHAEL T. FARLEY, ESQ.


ALLIED COURT REPORTERS, INC.
115 PHENIX AVENUE
CRANSTON, RI 02920


(401) 946-5500


ALLIED COURT REPORTERS, INC. (401) 946-5500







February 13, 2003
	


Joseph Cifelli


Page 2


APPEARANCES CONTINUED


FOR THE DEFENDANT


(Century Indemnity) 	  SIEGAL & NAPIERKOWSKI


220 LAKE DRIVE EAST, SUITE 304


CHERRY HILLS, NJ 08002


BY: JOHN F. GLOWACKI, JR., ESQ.


FOR THE DEFENDANT


(OneBeacon) 	  HERMES NETBURN SOMMERVILLE


O'CONNOR & SPEARING, PC


111 DEVONSHIRE STREET


BOSTON, MA 02109


BY: PETER NETBURN, ESQ.


FOR THE DEFENDANT


(Liberty Mutual) 	  HOLLAND & KNIGHT, LLP


ONE FINANCIAL PLAZA, SUITE 1800


PROVIDENCE, RI 02903


BY: ROBIN L. MAIN, ESQ.


ALLIED COURT REPORTERS, INC.


115 PHENIX AVENUE


CRANSTON, RI 02920


(401) 946-5500


ALLIED COURT REPORTERS, INC. (401) 946-5500







February 13, 2003
	


Joseph Cifelli


1	 INDEX


2


3	 WITNESS:	 Joseph Cifelli


4


5	 EXAMINATION	 PAGE


By Mr. Farley 	 5


6 By Mr. Netburn 	 37


By Ms. Main 	 57


7 By Mr. Nicklaus 	 61


8


9


EXHIBITS


10


NO. DESCRIPTION:	 Defendants' PAGE


1 1


A Subpoena	 (7pp) 	 4


12


B Map entitled "Centerdale" 	 9


13


14


15


16


17


18


19


20


21


22


23


24







February 13, 2003	 Joseph Cifelli


Page 4


	1	 (DEPOSITION COMMENCED AT 3:07 P.M.)


	


2	 JOSEPH CIFELLI


3	 Being duly sworn, deposes and testifies as follows:


	


4	 THE REPORTER: Would you please state your


	


5	 name and spell your last name for the record.


6	 THE WITNESS: Joseph Cifelli,


	


7	 C-I-F-E-L-L-I.


	


8	 MR. FARLEY: Mr. Cifelli, my name is


	


9	 Mike Farley and 1 represent one of thé defendants in


	


10	 this lawsuit, the Home Insurance Company. All of the


	


11	 defendants in this case are insurance companies. These


	


12
	


defendants have been sued by a company called Emhart.


	


13
	


Emhart is alleged to be a successor to companies that


	


14	 operated in Centerdale, Rhode Island under the names


	


15
	


Metro Atlantic and Crown Metro.


	


16
	


THE WITNESS: Okay.


	


17
	


MR. FARLEY: We'll get going here in a


	


18
	


second, but I want you to know that if you want to take


	


19
	


a break at any time for any reason, just say the word


	


20
	


and we'll take a break. And if you don't hear something


	


21
	


or don't understand something, don't be afraid to ask us


	


22
	


to repeat ourselves.


	


23
	


THE WITNESS: Okay.


	


24
	


(DEFENDANTS' EXHIBIT 1 MARKED FOR IDENTIFICATION)







February 13, 2003
	


Joseph Cifelli


	1	 EXAMINATION BY MR. FARLEY


	


2	 Q. Mr. Cifelli, I'm going to show you a document which we


	


3	 have marked as Exhibit 1. And I'd like you to take a


	


4	 peek at this, please.


	


5	 A. Okay. I think I have a copy of this.


	


6	 Q. Very good. Is it fair to say that this document is the


	


7	 subpoena which brings you here today?


	


8	 A. Yes.


	


9	 Q. Mr. Cifelli, what is your present address?


	


10	 A. 14 Becker Avenue, Johnston, Rhode Island.


	


11	 Q. And how long have you lived there?


	


12	 A. Since 1961.


	


13	 Q. How far is that address from the Centerdale region?


	


14	 A. Approximately about two miles.


	


15	 Q. Who lives there with you right now?


	


16	 A. My wife.


	


17	 Q. Do you have children?


	


18	 A. Yes. They're married.


	


19	 Q. Mr. Cifelli, have you ever worked at Metro Atlantic


	


20	 Chemical Company?


	


21	 A. No.


	


22	 Q. Have you ever worked at Crown Metro?


	


23	 A. No.


	


24	 Q. Have you ever worked at New England Container?
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	1	 A. Yes.


	


2	 Q. When did you work at New England Container?


	


3	 A. Since 1954 to 1970.


	


4	 Q. What was your title when you first started at New


5	 England Container?


6	 A. I was a laborer.


	


7	 Q. And did your title ever change while you were at New


	


8	 England Container?


9	 A. No, it did not.


	


10	 Q. What were your duties at New England Container?


	


11	 A. Actually, I did all the jobs. I started out from


	


12	 learning all the positions, and eventually I did


	


13	 everything in there.


	


14	 Q. Who was your supervisor at New England Container?


	


15	 THE WITNESS: My foreman?


	


16	 MR. FARLEY: Yes.


	


17	 A. John Mikucki. That's M-I-K-U-C-K-I.


	


18	 Q. Did you have any other foreman during your time at New


	


19	 England Container?


	


20	 A. Toward the end of my time there, there was another


	


21	 foreman. I don't know his name because I was never


	


22
	


really associated with him. I did my work, and he just,


	


23
	


whatever he did. He didn't bother me.


	


24	 Q. Do you know who Mr. Mikucki's superior was?
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	1	 A. Bernard Buonanno.


	


2	 Q. And did Mr. Buonanno own the company?


	


3	 A. He owned it.


	


4	 Q. Do you recall the names of any of your co-workers from


	


5	 when you were at New England Container?


6	 A. Earl Taylor. Tommy Taylor, that's his son.


	


7	 Pat DeMaio, Tony Coletti, Ray Nadeau. I have a problem


	


8	 with the names. It's been so long. And I knew most of


	


9	 them by their, just by the nickname, and I don't know


	


10	 their last names.


	


11	 Q. Do you remember any nicknames that stand out in your


	


12	 mind?


	


13	 A. Oh, Wilfred Jiroux, I think, but he passed away.


	


14	 But he was a co-worker.


	


15	 Q. What nicknames do you remember?


	


16	 A. We had some, we hired some colored people out of


	


17	 Providence. Their company had closed down. They came


	


18	 to work for us. One was Mitch, Chick. I can't remember


	


19	 them.


	


20	 Q. Do you recall the name of their company?


	


21	 A. No, I don't. I thought it might have been


	


22	 Providence Barrel. I'm not sure about that. Could have


	


23	 been.


	


24	 Q. But it was definitely another barrel company?
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	1	 A. It was a barrel company.


	


2	 Q. What was New England Container's business?


	


3	 A. Reconditioned drums.


	


4	 Q. Can you explain the process of reconditioning for us?


	


5	 A. We had peddlers who would deliver drums to us. We


	


6	 probably had half a dozen or more. And we also picked


	


7	 up drums from chemical companies and we reconditioned


	


8	 their drums and sent them back. Would you like to know


	


9	 the procedure?


	


10	 MR. FARLEY: Please.


	


11	 A. We would stack our drums in the yard to the rear of


	


12	 the building where we had a furnace. And they would be


	


13	 processed through the furnace to burn them out, the used


	


14	 chemicals and any residues. Then they would go in the


	


15	 plant and they would be reshaped to the original shape.


	


16	 Then they would be sandblasted to get all the rust


	


17	 and whatever is on them. Then they would be lined, the


	


18	 interior, they would be baked. Then they would be


	


19	 painted according to the customer's colors. And then


	


20	 they would be delivered. And that was basically the


	


21	 whole process.


	


22	 MR. FARLEY: We'll go off the record for


	


23	 one second.


	


24	 (OFF THE RECORD)
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MR. FARLEY:	 If we could mark this document


as Cifelli 2.


(DEFENDANTS' EXHIBIT 2 MARKED FOR IDENTIFICATION)


Mr. Cifelli,	 I'm going to show you a document which we


5 have marked as Exhibit 2 and ask if you recognize the


6 location depicted on this map.


7 (Witness perusing document)


8 A.	 This is the Centerdale area.


9 Q. Do you see where the Woonasquatucket River is?


10 A.	 Woonasquatucket River is,	 I believe,	 right here.


11 • Q. Okay.	 Do you see where Smith Street is?


12 A.	 Smith Street would be also Route 44 through here.


13 Q. Okay, very good.	 Can you show me where on that map the


14 New England Container location was?


15 A.	 It would be right here 	 (indicating).


16 Q. I'm going to hand you a blue pen and ask that you mark


17 that with a letter A, please.


18 A.	 N?


19 Q. A,	 letter A.	 And if you could just draw an arrow to the


20 building which you're referring to.


21 (Witness complies)


22 Q. Mr. Cifelli,' how many buildings did New England


23 Container have?


24 A.	 New England Container was originally the horse barn
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because it was an old building. And it housed the


	


2
	


horses for the town trolley or whatever. And it was


	


3
	


converted over to the factory to recondition drums. It


	


4
	


had three rooms to it originally, and they added a room


	


5
	


to the back, to the rear of the building, that made it


	


6
	


four rooms.


	


7
	


Q. Can you show me where on the map that fourth room was


	


8
	


located? You can just point to it.


	


9	 A. The fourth room would be right back here


	


10	 (indicating).


	


11	 Q. Okay. And that would be this building right here?


	


12	 A. Yes.


	


13	 Q. Can you just mark that with the letter B, please?


	


14	 THE WITNESS: Arrow?


	


15	 MR. FARLEY: Please.


	


16	 (Witness complies)


	


17	 Q. Thank you. Mr. Cifelli, you testified earlier that


	


18	 peddlers would deliver the barrels?


	


19	 A. Right.


	


20	 Q. Would the peddlers drop them off in any particular


	


21	 location?


	


22	 A. No. They would be designated to an area where it


	


23	 would be convenient for us to work those particular


	


24	 barrels.
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	1	 Q. Was there a general area where those barrels would be


	


2	 dropped off or could it be different every day?


	


3	 A. It could be different, according to -- we dealt in


	


4	 thousands of drums. And our space was really limited,


	


5	 so we had to stack them in a pyramid style, which would


	


6	 be like laying on their side, rows. Let's say a


	


7	 hundred, the next row would be 99, and so forth, to five


	


8	 high. That way it took very little space. And we had


	


9	 row after row after row.


	


10	 Q. How did you keep the barrels from rolling out sideways?


	


11	 A. Well, we had chocks or we would use rocks, big


	


12	 stones, whatever was available. But we had chocks that


	


13	 we would put on the ends. Sometimes they did let go and


	


14	 we had to restack them.


	


15	 Q. Was there one location which was always full of barrels,


	


16	 or how did it --


	


17	 A. Basically in the whole rear of the yard behind the


	


18	 building. There's no other place where we stacked them.


	


19	 It was a little bit along the side and at the rear.


	


20	 Because they had to be close to the furnace because we


	


21	 had to process, everything had to be processed through


	


22	 the furnace. The further away they were, the more we


	


23	 would have to truck them to the furnace.


	


24	 Q. Can you show me which of those two buildings the furnace
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	1	 was located in?


	


2	 A. The furnace was right at the rear of the last


	


3	 building.


	


4	 Q. Was it inside or outside?


	


5	 A. Outside.


	


6	 Q. Can I have you mark where the furnace was with the


	


7	 letter C, please?


	


8	 A. Okay.


	


9	 Q. Can you just point on the map where the barrels would be


	


10	 stacked up? Are you pointing with both fingers?


	


11	 A. Right where the letter B and C is, all through this


	


12	 area. Anyplace from here down. Like I said, we were


	


13	 limited for space, because the lower end was swampy and


	


14	 it just wasn't workable.


	


15	 Q. Okay. Was there a line which divided the swamp from the


	


16	 workable land?


	


17	 A. No. Just, the area kind of went from smooth to just


	


18	 deteriorating, it would be overgrown with stumps or


	


19	 clumps.


	


20	 Q. Can I just have you outline the area where the barrels


	


21	 would be stacked?


	


22	 A. Okay. You want me to show you the area where the


	


23	 furnace was?


	


24	 Q. Yes. That would be a good idea. Isn't that where C is?







February 13, 2003	 Joseph Cifelli


Page 13


	1	 A. Yes.


	2	 Q. Yes. Why don't you outline where the furnace was


	


3	 located first.


	4	 A. The furnace was just basically just like this, ran


	


5	 right into the building. And all this area from here


	


6	 would be where we stacked our drums, our barrels.


	


7	 MR. FARLEY: Why don't we have the record


	


8	 reflect that there's a semicircular area which extends


	


9	 from the building marked "A" to along the tailrace south


	


10	 of Exhibit C.


	


11	 MR. NICKLAUS: Why don't you just have him


	


12	 mark a letter and have that be the boundary. Would that


	


13	 be better?


	


14	 Q. Okay. That's a good idea. Mr. Cifelli, I'm going to


	


15	 ask you to write the letter D.


	


16	 A. I can write "drum area" on there. That would be --


	


17	 MR. FARLEY: That would be great. Where


	


18	 were you guys?


	


19	 (Witness complies)


	


20	 MR. FARLEY: Thank you, Mr. Cifelli.


	


21	 You're better at this than I am.


	


22	 THE WITNESS: I don't think so.


	


23	 Q. When you described the procedure, I'm curious about what


	


24
	


condition the barrels came in. Did they come in with
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covers on, did they...


	


2
	


A. Well, we had two types of barrels. We had closed,


	


3
	


what they called "tight drums." And the only opening


	


4
	


would be a two-inch flange on the top and a


	


5
	


three-quarter inch. The three-quarter inch was for


	


6
	


ventilation when you emptied the barrel.


	


7
	


And we also had an open-type barrel, which had a


	


8
	


cover and a lock ring on it. And that was basically the


	


9
	


two types that we dealt with.


	


10
	


Q. Would both of those barrels be treated the same?


	


11	 A. No. The tight drums would be rinsed out, or the


	


12
	


lids could be cut off and turned into an open drum.


	


13
	


Q. What would you use to rinse out the tight drums?


	


14
	


A. They had caustic water and then a rinse water.


	


15
	


Q. Where did the caustic water come from?


	


16
	


A. We had tanks and they had a baffle. One side was


	


17
	


caustic. We had drums of caustic that we would put in


	


18	 the water to treat it. And they had a baffle. After


	


19	 the wash, the baffle would turn and the rinse water


	


20	 would go in to rinse the drum out.


	


21	 And we had a vacuum with all lines on it that we


	


22	 could line a whole row of them up, put the whole vacuum


	


23	 in, and it would literally dry the drum out because the


	


24	 drum would be hot, the water was very hot.
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1	 Q. Okay. What would happen with the caustic water after it


	


2	 was used to rinse out a particular drum?


3	 A. I couldn't tell you. I would say that it -- I don't


	


4	 know of any drains that I can recall, except that it may


	


5	 have been tied in to the original drain that fed our


	


6	 water line. You know what I'm saying? The drain


	


7	 system. I couldn't tell you that.


	


8	 Q. Okay. Do you know how often you had to change the


	


9	 caustic -- strike that. Excuse me. Did you ever have


	


10	 to change the caustic water?


	


11	 A. Yes. I opened the valves and let the tanks drain


	


12
	


out. Not too often, because we wasn't really into the


	


13
	


tight drum business that much. We were mostly into the


	


14
	


open drum business.


	


15
	


Q. Where would you let the tanks drain out to?


	


16
	


A. At the end of the tank, we had valves we would open


	


17	 and the pipe went into the floor. I don't know where


	


18	 they went from there. I imagine they were hooked in,


	


19	 when they put the building up, it was hooked into the


	


20
	


drain in the front of the building.


	


21
	


Q. Okay, I see. I misunderstood. When this rinsing was


	


22
	


done, where would the rinsing take place?


	


23
	


A. Right at the rear of the building, the big building.


	


24	 Q. In the building which we have marked as B?
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	1	 A. Yes.


	


2	 Q. And that would be the application of the caustic water


	


3	 and the rinse water?


	


4	 A. Yes.


	


5	 Q. Was caustic water any different from regular water?


	


6	 A. No. It was just regular water. And we just added


	


7	 the chemical to it.


	


8	 Q. A cleaning chemical?


	


9	 A. Yes. So it would cut any chemical that was in the


	


10	 drum. Now, if this all -- after we cut it, it would


	


11	 send it back into the tank, the caustic tank, it would


	


12	 recycle it.


	


13	 Q. It would recycle the caustic water?


	


14	 A. Right. Until it became too strong to use it. And


	


15	 that's when we would empty it and refill it and add the


	


16	 new caustic to it.


	


17	 Q. So you don't know where the caustic water went when it


	


18	 was drained?


	


19	 A. No. I can only say I don't remember it draining


	


20	 anyplace on the property that I know of.


	


21	 Q. Okay. Do you know how often that caustic water would be


	


22
	


changed?


	


23
	


A. Maybe -- it would only be a guess. I would say,


	


24	 probably once or twice a month.
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	1	 Q. Was there a season to drum conditioning or did the plant


	


2	 operate at the same capacity all year-round?


	


3	 A. It was about the same all year-round.


	


4	 Q. So there was no particular time in which the caustic


	


5	 water would have to be changed more often?


	


6	 A. No.


	


7	 Q. Once or twice a month is really just your best estimate?


	


8	 A. Right. It depends on how much we used it. If we


	


9	 had an order that called for a lot of drums, then we


	


10	 would have to change it more often. But like I said,


	


11	 not that often, because we basically did the open drums,


	


12	 and the tight drum department came in later.


	


13	 Q. Okay. Do you know why those drums were rinsed first?


	


14	 A. To clean them out so they could be reused.


	


15	 Q. Okay. Did any drums ever explode?


	


16	 THE WITNESS: Explode?


	


17	 MR. FARLEY: Yes.


	


18	 A. Not to my knowledge.


	


19	 Q. Okay. Was the procedure different for open tight drums?


	


20	 A. Well, they didn't get burned, they didn't get


	


21	 sandblasted. Excuse me, they may have been sandblasted


	


22	 depending on the condition on the outside of the drum


	


23	 after they were rinsed. Then it was just basically


	


24
	


painted and ready for shipment.
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1	 Q. When the drums came in, were they opened or closed?


	


2	 A. They would be closed if they had lids. Some drums


3	 came without lids, but we had extra lids that we would


	


4	 replace them with. Most of them came with the lids on


	


5	 them.


6	 Q. And would the lids be replaced before stacking or would


	


7	 they only be replaced with the final product?


	


8	 A. Well, because we dealt in so many, we kept them in,


	


9	 like I said, in pyramid stacks, and we rolled them in


	


10	 rows close to the furnace so we could work them. And we


	


11	 would work the oldest ones. That way the new drums


	


12	 wouldn't get processed and the old ones wouldn't be left


	


13	 behind.


	


14	 Q. They wouldn't be left out to rust, then?


	


15	 A. Yes. Because they were all out exposed to the


	


16	 weather.


	


17	 Q. Okay. Now, when the peddlers brought the drums in,


	


18	 would they ever contain chemicals?


	


19	 A. Excuse me?


	


20	 Q. When the peddlers would bring the drums into the


	


21	 facility, would they ever contain residual chemicals?


	


22	 A. Chemicals?


	


23	 Q. Would they ever contain chemicals?


	


24	 A. Oh, yes. Many of them.
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	1	 Q. And what would New England Container do when the drums


	


2	 contained chemicals?


	


3	 A. At the front of our furnace, we had a pit. Now the


	


4	 furnace was set on a cement slab. I would say it was


	


5	 approximately 30 by 10 facing the rear door of the


6	 plant. And the furnace was jet-fired, gas jets, open


	


7	 ends, similar to a tunnel. It had a conveyer that ran


	


8	 along the bottom.


	


9	 The drums -- the lid would be removed, the drum


	


10	 would be put on the conveyer, upside-down, and ride


	


11	 through the furnace. The furnace would burn out


	


12	 everything in the drum to the point that the drum would


	


13	 get white hot.


	


14	 Then it would exit, and it would be laid down


	


15	 again, and it would sit on a conveyer until it cooled


	


16	 enough where we could handle them. That was basically


	


17	 how we handled all our open drums. Like, I mentioned


	


18	 the pit. All the chemicals went into that pit.


	


19	 Q. Would all the tight barrels receive the caustic wash and


	


20	 the rinse wash, or would some of them have the chemicals


	


21	 emptied directly into the pit?


	


22	 A. No. They had nothing to do with that area. They


	


23	 were rinsed in the tank inside the building. They


	


24	 weren't worked on the outside of the plant. They were
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on the inside. We had a long tank that had, like I


	


2	 said, the two tanks of water. And it had a steel rack


	


3
	


on top where the men would work the drums. The drums


	


4	 would rotate in the tank. Then it would be ejected,


	


5
	


they keep getting pushed.


	


6
	


This removed the paint on the outside and it would


	


7	 help on the inside. Then they would be -- an arm would


	


8	 pick them up on top of the rack. They would be placed


	


9	 on a long bar on an angle. Then we bring siphon hoses


	


10	 down inside of them after they were rinsed. And that


	


11	 would be the basic process of them.


	


12	 Q. The siphon hoses would only come in after the barrels


	


13	 had been heated?


	


14	 A. Don't confuse them with the drums on the outside.


	


15	 They were tight drums.


	


16	 MR. FARLEY: Okay. That's it, I am


	


17	 confusing the two drums.


	


18	 A. They come into the plant on the side door, the tight


	


19	 drums. The open drums came in from the rear door where


	


20	 the furnace was.


	


21	 Q. The furnace, which you have described as letter C, was


	


22	 that furnace for both tight drums and open drums?


	


23	 A. No. Just open drums.


	


24	 Q. Okay. My mistake, I'm sorry. After the tight drums







February 13, 2003 	 Joseph Cifelli


Page 21


	1	 were rinsed out, what would happen, then, to the tight


	


2	 drums?


	


3	 THE WITNESS: After they were cleaned?


	


4	 MR. FARLEY: Yes.


	


5
	


A. They would go to the further end of the room and


6	 they would be either sandblasted if they needed it, or


	


7	 they would be sent down to the paint booth where they


	


8	 would be painted colors according to the customer.


	


9	 Q. And when you say "sandblasted," you only mean the


	


10	 exterior of the tight drum; correct?


	


11	 A. We had a chamber with a door. It had a control


	


12	 switch on the side. You press the button, the door goes


	


13	 up. You put the drum on a cradle. Once the door came


	


14	 back down, it automatically would rotate. And we had


	


15	 steel shots that would come out of the wall that would


	


16	 just disintegrate anything on the outside of the drum.


	


17	 Sometimes that would cut right into the drum. It was


	


18	 very powerful.


	


19	 Q. I see. So the two different treatments --


	


20	 A. They're two different processes.


	


21	 Q. Tight drums were rinsed, open drums were blasted?


	


22	 A. They were burned.


	


23	 Q. Burned, rather?


	


24	 A. Correct.
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	1	 Q. What would happen if a tight drum was delivered to the


	


2	 facility with chemicals still in it?


	


3	 A. The chemicals would be dumped into a drum or into


	


4	 the pit. But that wasn't the general rule. Because


	


5	 tight drums was generally liquid. Where the chemical


	


6	 company that was delivering them could empty the whole


	


7	 content out because it was liquid.


	


8	 Most of the problems was with open drums because,


	


9	 if they sit long enough, the residue would sit in the


	


10	 bottom. So when they used their product, they couldn't


	


11	 empty the bottom out. Then we would get them and we


	


12	 would have to burn that product out of the drum.


	


13	 Q. So what would happen if an open drum came in with


	


14	 chemicals or liquid in the bottom of it?


	


15	 A. It would go to the pit. When that pit was full, we


	


16	 had regular open drums on the edge of our platform that


	


17	 we would dump the residue into those drums until a tank


	


18	 came to pump it out.


	


19	 Q. How often would a tank come to pump it out?


	


20	 A. I don't know. It depends on -- like, some days we


	


21
	


would get a lot of orders, we would have to process


	


22	 three, four hundred drums. Other days, one, two hundred


	


23	 drums. So its hard to tell. But I would say maybe


	


24	 once a month.







February 13, 2003	 Joseph Cifelli


Page 23


	1	 Q. Were chemicals ever poured directly onto the ground from


	


2	 open drums or tight drums?


	


3	 A. Excuse me?


	


4	 Q. Were chemicals ever poured directly onto the ground?


	


5	 A. No. We had to work the area and we were very


	


6	 careful. I know anybody that worked with me, we were


	


7	 careful, because you had to walk there. I really wasn't


	


8	 too familiar with the chemicals. We dealt with many,


	


9	 many chemicals.


	


10	 Q. Do you remember the names of any chemicals which would,


	


11	 for which the drums were used?


	


12	 A. No. I remember ones that was bad. Formaldehyde was


	


13	 one of them, that I would be sick for days when I


	


14	 handled that product. We had certain ones that we were


	


15
	


very careful with because of their reaction. Some had a


	


16
	


bad reaction when they were exposed to the air. I don't


	


17
	


know the names of them.


	


18
	


Q. Did you ever electrically ground the drums before


	


19
	


working with them?


	


20
	


A. No.


	


21
	


Q. Did New England Container ever burn chemical waste?


	


22
	


THE WITNESS: Chemical waste?


	


23
	


MR. FARLEY: Yes.


	


24	 A. Not directly. Only what's released from the drums.
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1	 But we had no reason to burn chemical waste. That was


	


2	 taken away.


	


3	 Q. Who was it taken away by?


	


4	 A. I don't know. But it was similar to a cesspool


	


5	 truck. It had pumps. They would put it in our pit and


6	 just suck everything out.


	


7	 Q. In addition to the barrels that were brought onto the


	


8	 property by peddlers, I think you testified that New


	


9	 England Container went out and got barrels on their own;


	


10	 correct?


	


11	 A. Correct. Well, we dealt with chemical companies


	


12	 where we picked the empty drums up.


	


13	 Q. Do you recall the names of some of those chemical


	


14	 companies?


	


15	 A. Crown Chemical, Geigy Chemical, Hoescht Chemical,


	


16	 Warwick Chemical, U.S. Oil, T.H. Bayless, Eastern


	


17	 Chemical. I think that's all I know of. We had more


	


18	 but I can't think of them.


	


19	 Q. Do you recall what happened to the barrels which


	


20	 couldn't be reconditioned?


	


21	 A. We had a couple of years where we put the difficult


	


22	 drums which were -- usually when a truck came in -- a


	


23	 truck load of drums, excuse me -- they were checked


	


24	 right on the truck, whoever received them. Three or
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	1	 four people used to receive the drums, take them off the


	


2	 truck.


	


3	 And a lot of them were rejected; if they were too


	


4	 heavy, too much chemical in them, we couldn't work them.


	


5	 Or if it was a product that would be a problem, like a


	


6	 tar product, we couldn't put them through our furnace.


	7	 It just burns too hot and the smoke would be black. So


	


8	 a lot of drums got sent back. We tried to keep the ones


	


9	 that we could work.


	


10	 Sometimes the others would get through, and those


	


11	 would be stacked separately. And they stayed there, and


	


12	 they stayed there, and they stayed there. That's all I


	


13	 can say.


	


14	 Q. Can you show me on the map where those drums ended up


	


15	 staying?


	


16	 A. The ones we had difficulty with would be in the rear


	


17	 of this area right here (indicating), away from the work


	


18	 area.


	


19	 Q. It would be under the word "area"?


	


20	 A. Correct.


	


21	 Q. Why don't you just go ahead and put a circle, and you


	


22	 can mark it with a letter D.


	


23	 A. I would say, all through this area. That would be


	


24
	


just before the swamp area.
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	1	 Q. Okay. Why don't you go ahead and mark that with the


	


2	 letter D.


	


3	 (Witness complies)


	


4	 Q. Thank you. By the time you left New England Container,


	


5	 do you have any idea how many drums would have been


	


6	 contained in Area D?


	


7	 A. It would only be a guess. I would say, probably a


	


8	 couple of hundred.


	


9	 Q. And what was the condition of some of those barrels?


	


10	 A. They were in good condition when they were placed


	


11	 there. Of course, I imagine some of them must have


	


12	 deteriorated over time.


	


13	 Q. I'm sorry. You may have answered this, but I'm going to


	


14
	


ask it again. What would cause a barrel to be placed in


	


15
	


Area D?


	


16
	


A. The drum itself may not be workable because of the


	


17
	


condition. Or if the product was too solid to burn or


	


18
	


if our foreman decided it was too dangerous to burn,


	


19
	


that would be the reason we would put them there. And


	


20
	


then, at some later date, we would take a few out and we


	


21	 would work them.


	


22
	


MR. FARLEY: Okay.


	


23	 THE WITNESS: Can I say something about --


	


24	 there's a lot of contamination down here, everybody
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	1	 knows. Like I said --


	


2	 MR. FARLEY: Why don't we just -- let me


	


3	 ask the questions so that the record is a little bit


	


4	 cleaner, and then we can talk about it afterwards.


	


5	 THE WITNESS: I'm sorry.


	


6	 MR. FARLEY: No, no. It's fine. It just


	


7	 keeps the record cleaner if there's a question and then


	


8	 an answer. You know what I mean?


	


9	 THE WITNESS: I understand.


	


10	 Q. Do you ever recall there being a fire at the facility?


	


11	 A. There may have been a couple of fires. I recall a


	


12	 fire truck, but I can't remember the location of the


	


13	 fires. I know there were fires. And I thought about


	


14	 this and thought about it, but I just can't place the


	


15	 location.


	


16	 Q. Do you know if the fires were at New England Container


	


17	 or at Metro Atlantic?


	


18	 A. At New England Container.


	


19	 Q. Do you have any idea when those fires would have been?


	


20	 A. Excuse me?


	


21	 Q. Do you know when they would have been?


	


22	 A. I have no idea.


	


23	 Q. Was it while you were working there?


	


24
	


A. While I was there. Yes.
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	1	 Q. Was your job at New England Container full time?


	


2	 A. Full time.


	


3	 Q. Were you also a driver for New England Container?


	


4	 A. My first six years, I would say, approximately,


	


5	 worked in the plant. Then I went into the plant and I


	


6	 was the interior liner, which I painted the interior


	


7	 part of the drum. I did that for approximately about,


	


8	 maybe two or three years. Then I went into driving and


	


9	 I was their driver, their main driver.


	


10	 Q. When you were the driver, about what percentage of your


	


11	 time during the week would be spent driving and what


	


12	 percentage would be spent at the plant?


	


13	 A. I would say probably around 75 percent I was


	


14	 driving.


	


15	 Q. What would you be doing when you weren't driving?


	


16	 A. I would be doing the jobs that I did before I was


	


17	 driving when I worked in the plant.


	


18	 Q. And those jobs included working in the relining area?


	


19	 A. Right. My early years I was working the yard and


	


20	 the furnaces and also inside. But then I wasn't working


	


21	 the furnaces too much afterwards when I started driving,


	


22	 just occasionally.


	


23	 Q. How many vehicles did New England Container have?


	


24
	


A. I think we had three trucks and a yard truck that
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	1	 didn't leave the yard.


	


2	 Q. How many barrels would you say came into the plant on


	


3	 the average day?


	


4	 A. Probably about 200. That may be a little high. I'm


	


5	 not sure.


	


6	 Q. Would it have been more than 100?


	


7	 A. I would say, yes.


	


8	 Q. Would it have been more than 150?


	


9	 A. I'm not sure. I couldn't say. Between 100 and 200


	


10	 a day, approximately.


	


11	 Q. And is it fair to say that a similar number of


	


12	 reconditioned barrels would also leave the plant on the


	


13	 average day?


	


14	 A. Yes. More or less.


	


15	 Q. Mr. Cifelli, are you aware of any pollution on the


	


16	 grounds of New England Container which were caused by


	


17	 New England Container?


	


18	 MR. NICKLAUS: Object to the form of the


	


19	 question. You can answer.


	


20	 THE WITNESS: That was caused by what?


	


21	 MR. FARLEY: New England Container.


	


22	 A. I would say, yes.


	


23	 Q. Can you describe it for me?


	


24	 A. Well, I was going to tell you earlier. When we
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	1	 stacked our drums -- now, a drum with a cover and lock


	


2	 on it, it wasn't sealed tight, so any liquid in those


	


3	 drums would leak out.


	


4	 Now, we stacked thousands of drums. And while they


	


5	 were there, any liquid would leak out onto the ground.


	


6	 And we wasn't aware of it because it would be absorbed


	


7	 into the ground by the time we got to that area and


	


8	 worked those drums. And that's what made it difficult


	


9	 for us.


	


10	 But there were drums that would be, it would run


	


11	 off. The pit would fill up before we could transfer it


	


12	 to drums. It would run off the edge of the platform


	


13	 onto the ground. We tried to contain it as best as


	


14	 possible, because like I said, we had to work that area


	


15	 and the chemicals were dangerous.


	


16	 Most of the contamination came from drums that were


	


17	 stored in the yard for a period of time. They would


	


18	 leak out of the drums and be absorbed by the ground.


	


19	 And like I said, we dealt in thousands of drums.


	


20	 Q. Do you know if New England Container ever took


	


21	 precautions to prevent chemicals from leaking onto the


	


22	 ground?


	


23	 A. No. We were just as caution as could be, took all


	


24	 the precautions that we could, but we were never
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	1	 instructed on any.


	


2	 Q. On any...


	


3	 A. On any precautions. Our foreman was a working


	


4	 foreman. And he pretty well knew what we were dealing


	


5	 with. So he more or less taught us as we went along how


	


6	 to deal with different chemicals.


	


7	 Q. Do you recall any instructions which he gave you


	


8	 regarding formaldehyde?


	


9	 A. No. Sometimes he wasn't even aware of it. The


	


10	 drums would just come off of the truck. And maybe 10 or


	


11	 20 of formaldehyde drums would go right into the burning


	


12	 area. And he wouldn't be in the area, and we would just


	


13	 stop working the drums because we would recognize them.


	


14	 And then we would deal with them without him even


	


15	 knowing about it.


	


16	 Q. What type of instructions would he give you, besides the


	


17	 precautions you testified to earlier? You said he would


	


18	 give you instructions on the job; what kind of


	


19	 instruction would he give you?


	


20	 A. I can't recall him ever giving us any, really. We


	


21	 just basically did our job. He would tell us what to


	


22	 do, and that's what we would do.


	


23	 Q. Do you know if any chemicals from the stacked barrels


	


24	 ever leaked into the Woonasquatucket River?
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	1	 A. They weren't stacked near the river. They were away


	


2	 from the river banks. So if they got into the river, it


	


3	 would have to be absorbed through the ground. Now, the


	


4	 Woonasquatucket River had -- on the other side of Smith


	


5	 Street, Route 44, the river branched off.


	


6	 And, looking in from the highway, to the right side


	


7	 there was a stream that came through Metro Atlantic


	


8	 through the bottom of the plant, and it formed a


	


9	 decent-size stream on the opposite side. So the ground


	


10	 there was actually a peninsula, because the water would


	


11	 come together again, and then it would run down into


	


12	 Allendale Pond.


	


13	 Q. That stream that you're talking about, do you see that


	


14	 stream on this map marked as Exhibit 2?


	


15	 A. Right at the rear of the building here. I don't


	


16	 know what this is.


	


17	 Q. I think that word is "tailrace," that phrase.


	


18	 A. But this is where the stream was, right to the rear


	


19	 of both buildings.


	


20	 Q. Okay. And that area that you're indicating is marked


	


21	 "tailrace"; is that correct?


	


22	 A. Correct. That would be it.


	


23	 Q. Okay. Do you know if any chemicals from the barrels


	


24	 stacked in the drum area ever leaked into the tailrace?
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1	 A. I don't believe so.


	


2	 Q. Mr. Cifelli, when was the last time you were at the New


3	 England Container plant?


	


4	 A. When they moved to Smithfield. I'm not really sure


	


5	 when they moved. It might have been in around 1968,


6	 approximately around there.


	


7	 Q. What was the condition of the drums in Area D in 1968?


	


8	 A. I couldn't tell you. Because at that time, see, I


	9	 was on the road most of the time. And I wasn't too


	


10	 aware of what was going on in the yard.


	


11	 Q. Okay. Do you know if they took the drums in Area D to


	


12	 North Smithfield?


	


13	 A. I don't think so. They may have. I'm not aware of


	


14	 it if they did. But, like I said, we also worked those


	


15	 drums. We would take a few at a time up to the furnace


	


16	 area. So they may have worked all the drums through the


	


17	 furnace.


	


18	 Q. How would you pick out drums from Area D to be worked


	


19	 on; were they just drums that were in better condition


	


20	 than the other ones?


	


21	 A. They were more difficult to work with because they


	


22	 may have a little hardening product in it, which would


	


23	 make it difficult to burn it out. Some drums we had to


	


24	 recycle through the furnace a couple of times because it       
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	1	 was just too hard to burn out.


	


2	 Q. Okay. You were talking earlier about a pit that


	


3	 occasionally overflowed; can you tell me where that pit


	


4	 was located? You can just point to it on the map.


	


5	 A. It was beneath the entrance to the furnace. So that


	


6	 when we tipped the drum up, the pit was right beneath


	


7	 it. All the residue would go through into the pit, and


	


8	 then the drum would ride into the furnace.


	


9	 Q. How deep was that pit?


	


10	 A. Approximately four feet. I would say it was about


	


11	 five-foot wide, about six-foot long, and about four-foot


	


12	 deep.


	


13	 Q. Was it a concrete pit?


	


14	 A. It was all one piece, concrete.


	


15	 Q. Mr. Cifelli, did you ever have an opportunity to walk


	


16	 around the property?


	


17	 A. What end of the property? I don't understand.


	


18	 Q. Anywhere on the peninsula. Did you ever have an


	


19	 opportunity to walk around the peninsula, outside of the


	


20	 work area which you have talked about?


	


21	 A. Oh, yes. I walked all through the upper property.


	


22	 The bottom property was swampy. I walked down there a


	


23	 couple of times but there's really nothing that you


	


24	 could do down there.
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	1
	


Q. Did you ever observe any piping, either along the


	


2
	


Woonasquatucket River or the stream which is marked as a


	


3
	


tailrace?


	


4
	


A. No.


	


5
	


Q. Other than the pollution or contamination which you have


	


6
	


talked about, did you ever observe any other pollution


	


7	 at the job site?


	


8
	


A. No, I never did.


	


9
	


Q. Mr. Cifelli, has anyone ever interviewed you about your


	


10	 work at New England Container?


	


11
	


A. Excuse me?


	


12
	


Q. Has anyone ever interviewed you about your work at New


	


13
	


England Container; aside from this deposition, has


	


14
	


anyone asked you questions?


	


15	 A. I had another deposition. I had one in September.


	


16	 Q. Do you recall who took that deposition?


	


17	 A. I think it was Stanley and Holden [sic] versus


	


18	 Vincent Buonanno.


	


19	 Q. Did that take place near Rhode Island?


	


20	 A. Yes.


	


21	 Q. Do you know what office it was at?


	


22	 A. Over alongside the courthouse. I don't know the


	


23	 building.


	


24	 Q. Do you know what that lawsuit was about?
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	1	 A. I believe Stanley and Holden purchased the company


	


2
	


from New England Container, and they was bringing the


	


3
	


suit against Vincent Buonanno, New England Container.


	


4
	


Q. Did anyone ask you about pollution in that case?


	


5
	


A. I don't know if I should really be answering the


	


6
	


questions about that.


	


7
	


Q. Well, sir, you do have an obligation to be as


	


8
	


forthcoming as you can. If --


	


9
	


A. Basically asked me the same questions you're asking


	


10	 me.


	


11	 MR. FARLEY: Thank you. That's what I was


	


12	 getting at.


	


13	 A. Because it was all about pollution.


	


14	 Q. Do you know who the attorneys were in that case?


	


15	 A. I know Vincent Buonanno's attorney.


	


16
	


Q. Who is Vincent Buonanno's attorney?


	


17
	


A. I have their card.


	


18
	


May I take a peek at it? Thank you. Ann Marie Carney


	


19	 at Edwards and Angell?


	


20
	


A. Annmarie Carney and Deming Sherman.


	


21	 Q. Thank you. Did they represent you at the deposition, or


	


22	 did they represent Vincent Buonanno?


	


23	 A. They represent Vincent Buonanno. And Vincent


	


24	 Buonanno was present.
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	1	 MR. FARLEY: Mr. Cifelli, that's it. I


	


2	 don't have any more questions for you right now, but


	


3	 some of the other attorneys may have a few questions for


	


4	 you. Thank you very much for your time.


	


5	 THE WITNESS: Okay.


	


6	 MR. NETBURN: Can we take a five-minute


	


7	 break, please, before we ask some more questions? Would


	


8	 you mind?


	


9	 THE WITNESS: No.


	


10	 (Brief recess)


	


11	 MR. NETBURN: Good afternoon, sir. My name


	


12	 is Peter Netburn. I just want to go over a few things I


	


13	 may not have understood, if you don't mind.


	


14	 THE WITNESS: Okay.


	


15	 EXAMINATION BY MR. NETBURN


	


16	 Q	 I'd like to go over the two different processes that


	


17	 were used to recondition the drums, if you don't mind?


	


18	 A. Okay.


	


19	 Q. The first process was for the open drums; is that right?


	


20	 A. Correct.


	


21	 Q. And most of the drums that New England Container


	


22	 received were open drums; is that right?


	


23	 A. Most of them.


	


24	 Q. Did most of the drums come with lids or without lids?
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1 A. With lids.


Q. And when the drums came in, what happened after they


were taken off the trucks?


A. They were either placed directly at the furnace area


or they would be stacked in designated areas for


processing later.


Q. How was it decided whether or not -- strike that. How


was it decided whether the drums would be taken to the


processing area or stacked?


10
	


A. Depending on our orders. If we had a lot of orders,


11
	


we would move them right up to the front for immediate


12
	


processing, which we could handle more that way because


13
	


they would be closer.


14
	


Q. When the drums came in and they were moved to the


15
	


processing area, if they had lids on them, what happened


16
	


to the lids?


17	 A. The lids would be removed, the lids would be


18	 stacked. And then the drums would be processed through


19	 the furnace.


20	 Q. If the drums had some liquid in them, what happened to


21	 the liquid?


22	 A. It would be dumped into the pit below the furnace.


23	 Q. And then the drums would be put on the conveyor?


24	 A. Correct.


2


3


4


5


6


7


8


9
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1 Q. And they were upside-down; is that right?


2 A.	 Right.


3 Q. And I believe you testified that the pit would be pumped


4 out from time to time?


5 A.	 When it was full, we would inform our foreman.	 I


6 guess he would call the people in who emptied the pit


7 out.	 If they didn't get there, we had drums available


8 alongside the pit where we would fill the drums up.	 And


9 when they came in with the truck to pump the pit out,


10 they would pump the drums out.


11 This way we could contain the products pretty well,


12 keep them off the ground. 	 Like I said, we had to work


13 in that area and we didn't want to walk in chemicals.


14 Q. What sort of shoes would you wear when you were working


15 in that area?


16 A.	 Standard work shoes.
va


17 Q. Did your shoes get dirty?


18 A.	 Oh,	 yes.	 Always.


19 Q. Would you bring those shoes home with you?


20 A.	 Yes,	 I would wear them home. 	 I would take them off


21 out in my hallway or on the stairs.


22 Q. Would you leave them outside or would you bring them in


23 the house?


24 A.	 No.	 I generally left them in the hallway. 	 I had an
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	1	 area where I would put them.


	


2	 Q. The area around the furnace, was there a cement pad or


	


3	 was it just the ground?


	


4	 A. The furnace was on the cement pad, and then the


	


5	 ground was off the edge of that.


	


6	 Q. So the conveyor that went into the furnace, was that


	


7	 over the ground?


	


8	 A. It was on concrete. Everything was on concrete.


	


9	 Q. And was the pit in the middle of this concrete slab?


	


10	 A. No. It was in the beginning of the furnace, which


	


11	 would be on one end of the concrete slab.


	


12	 Q. On three sides -- strike that. One side of the pit was


	


13	 bordered with the concrete slab; is that right? First


	


14	 there was the pit and then there was the concrete slab?


	


15	 A. No. The pit was right in the concrete. It had been


	


16	 -- when they poured the concrete, they formed the pit.


	


17	 So it was all in one piece.


	


18	 Q. Got it. Did you ever see the pit pumped out?


	


19	 A. Yes, I have.


	


20	 Q. And when it was pumped out, was it pumped out clean, as


	


21	 best they could?


	


22	 A. Basically. It was very little left in the pit.


	


23
	


There might have been some residue left.


	


24	 Q. Did you see the bottom of the pit when it was pumped
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	1	 out?


	


2	 A. On occasions I have.


	


3	 Q. What did it look like?


	


4	 A. It was probably a little thicker. The residue had


	


5	 settled to the bottom where the pump couldn't take it


	


6	 out. Then we would just take it out and put it in the


	


7	 barrel.


	


8	 Q. You would scoop something out?


	


9	 A. I never scooped anything out, that I can remember.


	


10	 I don't know if anybody else did. I don't remember


	


11	 seeing anybody do it. There was so little left.


	


12	 Q. Did the chemicals that went into the pit cause the


	


13	 bottom of the pit to decompose?


	


14	 A. No, not that I know of, or the level would have


	


15	 dropped. And I never seen the level drop on the pit,


	


16	 the liquid.


	


17	 Q. To your knowledge, the chemicals in the pit did not seep


	


18	 through; is that right?


	


19	 A. Never went through. Not to my knowledge.


	


20	 Q. Was the pit ever on fire? Strike that. Were the


	


21	 chemicals in the pit ever on fire?


	


22	 A. Not that I know of.


	


23	 Q. Did most of the open barrels that came to New England


	


24	 Container have some amount of chemical in them?
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1	 A. I would say, yes.


	


2	 Q. How much residue would there be in the barrels on


	


3	 average?


	


4
	


A. It varied. I would say most of the barrels didn't


	


5
	


have anything in them. Some had maybe a gallon, some


	


6
	


half gallon. It would vary. But we would reject drums


	


7
	


that we thought were too heavy.


	


8
	


Q. And by "heavy," you mean they had too much chemical


	


9
	


residue?


	


10
	


A. Yes. We would assume there was too much in the


	


11
	


drum.


	


12
	


Q. The drums, I take it, never came in completely dry on


	


13
	


the inside, did they?


	


14
	


A. Oh, yes. We got many drums like that.


	


15
	


Q. The lids that were taken off the open drums, I believe


	


16
	


you said they were stacked?


	


17
	


A. They were stacked. They were put in racks, and the


	


18
	


racks were burned. They were sent through the furnace.


	


19
	


Then the racks would be removed with the lids on them.


	


20
	


And the lids would be processed the same as the drums.


	


21
	


Q. Where were the racks that were used to store the lids?


	


22
	


A. On the side of the furnace.


	


23
	


Q. On the ground?


	


24
	


A. On the concrete.


February 13, 2003
	


Joseph Cifelli







February 13, 2003	 Joseph Cifelli


Page 43


Q. How many lids could these racks hold, a couple hundred?


	


2	 A. No, no. They were much smaller. Probably around 20


3	 or 30.


	


4	 Q. Now, I'd like to talk about the second process that was


5	 used to recondition drums; that was for tight drums?


6	 A. Tight drums.


	


7	 Q. And I believe you testified that New England Container


	


8	 received fewer tight drums; is that right?


9	 A. That's right.


	


10	 Q. And the tight drums were reconditioned in a separate


	


11	 process; is that right?


	


12	 A. That's right.


	


13	 Q. They were taken to a separate area?


	


14	 A. Right.


	


15	 Q. That process, I apologize, I'm not as familiar with.


	


16	 Could you tell me the first step after the drums were


	


17	 brought to the processing area, the tight drums?


	


18	 A. Well, they were brought into the room through a side


	


19	 door, big door. And they were physically put inside of


	


20	 a tank that had roller conveyors beneath the surface.


	


21	 And the drums would push each other, the conveyor would


	


22	 push them down to the end where they would be cleaned


	


23	 out in the caustic.


	


24	 Q. Can I stop you right there, if you don't mind?
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	1	 A. Sure.


	


2	 Q. How big was this container that the drums were put in;


	


3	 was it the size of a room?


	


4	 A. Oh, no. I would say it was about as wide as this


	


5	 desk. Probably five foot. It had to be longer than the


	


6	 drum, but not by much, probably six inches on each side.


	


7	 It was, I'd say, about four, four and a half foot, and


	


8	 it contained the liquid. And it was approximately as


	


9	 long as this room.


	


10	 Q. 30 feet?


	


11	 A. Maybe 30 feet. There were two tanks now, this way.


	


12	 On top of them was a rack, a mesh type, but thick and


	


13	 heavy where the workers stood on top of the rack. And


	


14	 the drums would push themselves through the caustic,


	


15	 they would rotate down to one end.


	


16	 At the end there was arms within the tank that


	


17	 would lift the drum up, stand it up. And the drum would


	


18	 drain back into the tank, the same tank. Then the drum


	


19	 would be --


	


20	 Q. Can I stop you there? I want to focus on the tank, if


	


21	 you don't mind. So there were two separate tanks and,


	


22	 therefore, two separate cleaning operations at the same


	


23	 time for these tight drums; is that right?


	


24	 A. Yes, they were separate.
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	1	 Q. And were they identical tanks?


	


2	 A. The tanks were identical in size.


	


3	 Q. Inside the tanks -- strike that. I believe you


	


4	 testified that there were two different water cleaning


	


5	 solutions in these tanks; is that right?


	


6	 A. One was pure water, hot water, boiling water.


	


7	 Q. Was that the second?


	


8	 A. That was the second tank. It was parallel to the


	


9
	


cleaning tank. There was a rinsing tank. Now, on top,


	10
	


beneath the rack there was a baffle that would tip to


	11
	


drain to make sure the caustic water drained back in the


	


12
	


caustic tank. Then the baffle would switch over. And


	


13
	


the rinse water would be shot into the tank under


	


14
	


pressure.


	


15
	


The drum would be upside-down, and the baffle would


	


16
	


tip. So when the drum released the water onto the


	


17	 baffle, it would go back into the rinse tank. And then


	


18	 it would be, the drum would be stood on end.


	


19	 And overhead we had a line, siphon lines, that we


	


20	 put inside the tank -- same as a vacuum cleaner -- and


	


21	 it would vacuum out the remaining of the water. And the


	


22	 drum would be hot, so it would dry instantly.


	


23	 Q. It would suction out the liquid, the water?


	


24
	


A. Yes. It was very important that the inside of the
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	1	 drum was dry or it would tend to rust and it would hurt


	


2	 the product when it gets shipped to the customer.


	


3	 Q. I just want to make sure I understand. There were two


	


4	 tanks?


	


5	 A. Yes.


	


6	 Q. And did each tank have two separate tanks within it?


	


7	 A. Correct.


	


8	 Q. Okay. So in essence there were two complete


	


9	 reconditioning systems for the tight drums; is that


	


10	 right?


	


11	 A. There's two processes to cleaning the inside of the


	


12	 drum.


	


13	 Q. One was the caustic and one was the hot water?


	


14	 A. Right. The caustic tank, like I said, had rollers,


	


15	 and it automatically pushed the drums along to one end,


	


16	 just keep feeding them in.


	


17	 Q. And then when it reached the end of the caustic tank it


	


18	 was lifted out and put into the --


	


19	 A. No. It was lifted and stood upright over the


	


20	 caustic tank, and it would drain.


	


21	 MR. NETBURN: Right.


	


22	 A. Then after it drained, it was taken and placed on


	


23	 the other side over the rinse tank. And that's when the


	


24	 baffle would switch over.
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	1	 Q. Got it. How many men would it take to operate this


	


2	 system?


	


3	 A. Two men.


	


4	 Q. One would be dealing with the caustic solution; is that


	


5	 right?


	


6	 A. Yes. One would be releasing the caustic -- one man


	


7	 could feed the caustic tank. And it would eject itself.


	


8	 Then you need two men, because the barrels would have to


	


9	 be taken down the line and placed over the tank


	


10	 manually. And we could do ten at a time. So you needed


	


11	 two men, really, to have any kind of production.


	


12	 Q. Were you involved with making the caustic solution?


	


13	 A. Yes, I was.


	


14	 Q. What was the caustic?


	


15	 A. I can't think of the name of it. It was -- you


	


16	 couldn't touch it. You would get seriously burned by


	


17	 one flake. It was a flake form, like a snowflake. And


	


18	 we used scoops. We put so many scoops to the tank of


	


19	 water. And once it reached the boiling point, this


	


20	 would dissolve. And that's what we had for a solution.


	


21	 Q. The caustic -- strike that. Did the caustic tank have a


	


22
	


heating system to heat the water?


	


23
	


A. Yes. They had tubes that ran inside the steam


	


24
	


pipes. Both tanks had steam pipes.
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	1	 Q To heat the water?


	


2	 A. Yes.


	


3	 Q. How often would you have to make the caustic solution?


	


4	 A. Once a month. Maybe twice. Depending how much we


	


5	 used it. If we had a high run of drums, we would have


	


6
	


to do it more often.


	


7
	


Q. And can you remember what the caustic flakes were that


	


8
	


you put into the water?


	


9
	


A. As I said, they were white, just like snow. And it


	


10
	


came in a black drum. You removed the lid. We had to


	


11
	


be very cautious with it.


	


12
	


Q. Did you have to wear gloves when you were scooping it


	


13
	


out?


	


14	 A. Always wore gloves. We had special gloves for that.


	


15	 Q. Up to your arm?


	


16	 A. Up to the elbow.


	


17	 Q. Did anyone who worked with the caustic ever have an


	


18	 accident and hurt themselves?


	


19	 A. No. I had been burned by it. I imagine other


	


20
	


fellows have, but they were minor burns that didn't


	


21	 really need treatment.


	


22
	


Q. If you got some of the caustic on your skin, would you


	


23
	


have to immediately wash it off?


	


24
	


A. Oh, yes. We had the facilities there for that, to
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	1	 put your face in. We had fountains with clear water.


	


2	 Q. Eye wash and face wash?


	


3	 A. Eye wash. Yes.


	


4	 Q. Prior to mixing up a new batch of the caustic, the old


	


5	 caustic would have to be --


	


6	 A. Drained out.


	


7	 Q. How was it drained?


	


8	 A. At the end of the tank, there was a valve. And the


	


9	 pipe -- I believe the pipes ran, the pipes ran beneath


	


10	 the surface, because the floor was concrete. They ran


	


11	 down into the concrete. Where it went from there, I


	


12	 never seen it. But I know it didn't drain outside


	


13	 because I was aware of the premises around the plant.


	


14	 And I never seen any drainage.


	


15	 Q. How much liquid would the caustic tank hold?


	


16	 THE WITNESS: How much liquid in the tank?


	


17	 MR. NETBURN: Yes, sir.


	


18	 A. Hard to estimate. I would say, upwards of maybe a


	


19	 couple of thousand gallons.


	


20	 Q. Because the drums that you were working with, they were


	


21	 55-gallon drums?


	


22	 A. Yes. They had to be submerged.


	


23	 Q. And you were able to put five in at a time, did you say,


	


24	 or was it ten?
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1	 A. No. It held about ten at a time. But actually it


2	 was continuous. You just keep adding them in. But it


3	 held about ten.


	


4	 Q. Was the tank that was used for the hot water rinse the


5	 same size as the caustic tank?


6	 A. Excuse me?


	


7	 Q. The second tank was a water rinse tank, wasn't it?


	


8	 A. Yes.


9	 Q. Was that about the same size as the caustic?


	


10	 A. It was identical. It just didn't have the rollers


	


11	 in the bottom.


	


12	 Q. Was that drained in a similar method as the caustic


	


13	 tank?


	


14	 A. I believe they drained into the same line. They


	


15	 would come out and then join together in the center.


	


16	 Q. And that water, how often was that water changed?


	


17	 A. Not as often as the other one.


	


18	 Q. Once the tight drums were cleaned with the caustic and


	


19	 the hot water and suctioned out, they were dry; is that


	


20	 right?


	


21	 A. Correct.


	


22	 Q. And they still had a lid on them; is that right?


	


23	 A. Right.


	


24	 Q. And the lid had two holes in it?  


i     







February 13, 2003
	


Joseph Cifelli


Page 51


	1	 A. Two holes.


	


2	 Q. What was the next step in the process?


	


3	 A. Well, they would be checked -- we had a chamber, we


	


4	 tested them for leaks. We put them in the chamber and


	


5	 we put a pipe on the top, closed the small plug, and


	


6	 then put air pressure in it.


	


7	 Q. And how would you check to see whether there was a leak?


	


8	 A. Well, it would register. If the register didn't


	


9	 come to a certain amount of pressure, you knew there was


	


10	 a leak.


	


11	 Q. So after they were checked, what happened to the tight


	


12	 drums?


	


13	 A. Then they would be sent into the plant and either


	


14
	


sent into the sandblasting compartment [sic], or they


	


15
	


would be sent into the painting compartment --


	


16
	


department.


	


17
	


Q. Was anything further done to the inside of the tight


	


18
	


drums to either line them or seal them in some way?


	


19	 A. No. We never lined them. We separated lined drums


	


20
	


from the unlined drums. Because the lined drums you


	


21
	


couldn't put through the caustic water. It would strip


	


22
	


them, then they would not be any good.


	


23
	


Q. Did New England Container receive lined tight drums?


	


24
	


A. Many of them.
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	1	 Q. How were the lined tight drums reconditioned?


	


2	 A. They were inspected with a drop light. If the


	


3	 lining wasn't broken -- these would be clear, because


	


4	 they contained clear liquid, whatever it was.


	


5	 Q. The drums would be clear?


	


6	 A. The drums would be clear inside. There may have


	


7	 been a little liquid left in them. They would be


	


8	 brought up on top of the tank and they would be rinsed


	


9	 out through our rinse tank.


	


10	 Q. Through the second tank?


	


11	 A. Yes, through the second tank. Then they would be


	


12	 processed the same as the other drums.


	


13	 Q. So they would only go through the second step?


	


14	 A. The second step.


	


15
	


Q. Okay. I believe you testified in response to some


	


16
	


earlier questions that the drums were stacked outside in


	


17
	


pyramids of close to 500; is that right?


	


18
	


A. Well, they were five high. Some rows were shorter


	


19
	


than others, depending on the amount of space we had.


	


20
	


Q. And I believe you testified that some of the bottom rows


	


21
	


could be up to 100 drums; is that right?


	


22
	


A. The long rows.


	


23
	


Q. And I think you testified that most of the contamination


	


24
	


at the site was because of liquids in the stacked drums
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	1	 seeping out into the ground?


	


2	 A. This was my opinion.


	


3	 Q. What is your opinion based on; did you see this


	


4	 happening?


	


5	 A. A lot of the drums that had liquids, when they were


	


6	 taken off the pile, the pyramid pile, they were still


	


7	 taken to the furnace, but they still had the product in


	


8	 them. Some of them had leaked. It's very difficult to


	


9	 tell when you're dealing with thousands of drums.


	


10	 But I know that this area was contaminated, and


	


11	 that had to be the only way it could have happened.


	


12	 Because like I said, I worked there daily, all day,


	


13	 throughout the day. I worked there for years. And it


	


14	 had to be the way it happened.


	


15	 Q. What did the ground look like around the stacked drums?


	


16	 A. It was very difficult because everything was dirt.


	


17	 When it rained, we got mud. And the mud would take days


	


18	 to dry up. So it was hard to tell if there was


	


19	 chemicals mixed in unless you could pick up an odor or


	


20	 you could see a discoloration. But it was very


	


21	 difficult. Then you had winter, you had snow and ice,


	


22	 and you had the same process, no matter what the weather


	


23	 was.


	


24	 Q. Was it pretty much common knowledge that these drums
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	1	 were leaking into the ground?


	


2	 A. No.


	


3	 Q. How did you know?


	


4	 A. Well, I would say, at no time, have I ever heard the


	


5	 phrase "contamination." That's with my boss, with his


	


6	 boss, nobody ever talked about contamination. So we


	


7	 wasn't really aware that we was doing that much damage.


	


8	 Q. But everybody knew that these drums were seeping into


	


9	 the ground; isn't that right?


	


10	 A. I don't know that everybody knew that.


	


11	 Q. You knew that; right?


	


12	 A. I seen it. Right. I didn't bring it to my boss's


	


13	 attention because it was just a -- you know, it was part


	


14	 of our everyday process.


	


15	 Q. Now, when you unloaded the drums from trucks, some of


	


16	 them went directly to the process area; right?


	


17	 A. Right.


	


18	 Q. And some of them were stacked up; is that right?


	


19	 A. Right.


	


20	 Q. If the drums had some liquid in them -- let's say a


	


21	 quart or a gallon -- would that liquid be dumped out


	


22	 before the drums were stacked up?


	


23	 A. No.


	


24	 Q. They were taken straight over to the stacked?
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	1	 A. Because we dealt in volume, we didn't have the time


	


2	 to open every drum up and close it again. We had our


	


3	 rings that fit around the top of the drum. You put the


	


4	 ring on, then you had a lever that opened to the center.


	


5	 And you pulled the lever and locked it in, a little clip


	


6	 on the ring.


	


7	 So it was quite a process. Sometimes they were


	


8	 difficult to replace. So we really didn't have time,


	


9	 when you're dealing with hundreds of drums, to open


	


10	 every drum up.


	


11	 Q. So for the most part, if drums came in with lids and


	


12	 they weren't rejected, you didn't open them up; is that


	


13	 right?


	


14	 A. No, we didn't open them up.


	


15	 Q. Did some of the drums come in without lids?


	


16	 A. Yes.


	


17	 Q. What would happen if they had some chemical in them?


	


18	 A. As a general rule they didn't, because we didn't


	


19	 pick drums up without lids, because if they didn't have


	


20	 a lid with them, that was an added cost to the company.


	


21	 They had to replace the lid. Peddlers would bring them


	


22	 in, and of course that would be marked separate because


	


23	 it was a less -- or more of a charge for us. But they


	


24	 generally didn't have anything in them if they didn't
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1


2


3


4 Q.


have covers.	 Because they were laid down on trucks when


they came in, and in some cases they were standing up.


But they never came in with a product.


But when -- strike that.	 When drums were taken off


5 trucks there was no process,	 if they had some liquid in


6 them,	 to dump out that liquid before stacking?


7 A.	 No.


8 Q. I believe you testified that you gave a deposition; was


9 it September of last year?


10 A.	 September.	 Last September.


11 Q. Did you discuss that case with Mr. Buonanno?


12 A.	 Excuse me?


13 Q. Did you discuss your testimony with Mr. Buonanno?


14 A.	 No.	 I hadn't seen the Buonannos, up to that


15 deposition,	 for 35 years or more.
1


16 Q. Did you speak with Mr. Buonanno before the deposition in


17 the hallway?


18 A.	 No.	 We met at the elevator but we didn't speak


19 about the case.	 We just exchanged greetings.


20 Q. Was there a dump area that was used by Crown Metro on


21 the property?


22 A.	 That was mentioned in the deposition, but I can't


23 remember any.	 They claim there was one down the rear of


24 the property that I stated was swampy. 	 But you couldn't







February 13, 2003	 Joseph Cifelli


Page 57


	1	 go down there with a truck, that I know of, because you


	


2	 could get stuck down there. And it was a pretty tough


	


3
	


area. I mentioned that there was, I remember a walkway.


	


4
	


But there was, also -- the only people that used


	


5
	


that, there was a tree that had fallen across the river,


and I used to see youngsters come up through the yard.


	


7
	


I assume they crossed the tree to take a short cut into


	


8
	


town. And they came up through our property.


	


9
	


MR. NETBURN: That's it for me. Thank you


	


10
	


very much, sir. That's all the questions I have, sir.


	


11
	


Thank you very much.


	


12
	


MR. GLOWACKI: Sir, I don't have anything


	


13	 at this time.


	


14	 EXAMINATION BY MS. MAIN


	


15	 Q. I might have a couple. I'll be short, Mr. Cifelli.


	


16
	


Mr. Cifelli, you mentioned Vincent Buonanno. What


	


17
	


position did he have at New England Container?


	


18
	


THE WITNESS: Vincent Buonanno?


	


19
	


MS. MAIN: Yes, Vincent.


	


20
	


A. Vincent Buonanno came in toward the end of my time.


	


21
	


And his father, Bernard Buonanno, asked me if I would


	


22
	


take him with me on the truck -- I was driving truck at


	


23
	


the time -- to meet some of the customers. And he rode


	


24
	


with me a couple of times. And we went in the office
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to, you know, to introduce himself as the company


manager, I suppose.


Q. Bernard Buonanno, Vincent's father, he was president of


New England Container?


A. He was president.


Q. Do you know if he had any role with Metro Atlantic,


Bernard?


A. Well, his brother was Joe Buonanno, I believe, owned


Metro Atlantic. And from what I understood was that,


when he went into business, it was, they had an


agreement that he would go in the drum business, because


Joe Buonanno had the chemical business.


And we gave them drums. And we received the old


drums, we renewed them and returned them. And that's


how we started the business, from what I understand.


Q. Do you know if Bernard Buonanno worked at Metro Atlantic


as well as New England Container?


A. Yes, he did.


Q. Do you know what he did at Metro Atlantic?


A. I'm not sure. He may have been vice president or


general manager of some form. He did run Metro Atlantic


1


2


3


4


5


6


7


8


9


10


11


12


13


14


15


16	 Q. Okay. Do you know if New England Container leased the


17	 property from Metro Atlantic?


18	 A. I don't know.


19


20


21


22


23


24
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	1	 for his brother at some point in time there when I first


	


2	 went there.


	


3	 Q. And were there men who worked at New England Container


	


4	 who also worked at Metro Atlantic?


	


5	 A. No.


	


6	 Q. On Saturdays were there any Metro Atlantic employees who


	


7	 would come to New England Container and fill in?


	


8	 A. Not that I know of.


	


9	 Q. Did you ever work on Saturdays?


	


10	 A. I worked many Saturdays.


	


11	 Q. Okay. Do you recall, percentagewise, how much of New


	


12	 England Container's business was from Metro Atlantic?


	


13	 A. Very small. I would say, five percent. Because


	


14	 they weren't very big, and they didn't do that much of


	


15	 a -- they didn't deal with drums that much. They had


	


16	 tankers that they did business with. I really don't


	


17	 know too much about them.


	


18	 Q. Okay. Earlier today, Mr. Cifelli, you said that there


	


19	 were valves at the end of the caustic tank that was used


	


20	 to clean the tight drums. Could you just explain to me?


	


21	 Because I can't picture what those valves look like and


	


22	 what they did.


	


23	 THE WITNESS: Well, they were pipes that --


	


24	 are you talking about drainage?







February 13, 2003	 Joseph Cifelli


Page 60


	1	 MS. MAIN: Yes, sir.


	


2	 A. They were pipes that came off of the bottom of the


	


3	 tank. And, that I can remember, they came together into


	


4	 one, and that would go down into the concrete. I don't


	


5	 know where it went from there, like I said. I assumed


	


6	 it was tied into the drainage system that came off the


	


7	 main road.


	


8	 Q. And do you know where that drainage system that came off


	


9	 the main road went to?


	


10	 A. No, I don't.


	


11	 Q. Okay. Was there -- this whole setup for cleaning the


	


12	 tight drums was in the building that was formerly a


	


13	 horse stable; right?


	


14	 A. Yes. Oh, excuse me. That was the front part of the


	


15	 plant. This was a new extension that had been built on


	


16	 the plant.


	


17	 Q. All right. Was there a basement under that new


	


18	 extension?


	


19	 A. No.


	


20	 Q. Was it just slab on ground?


	


21	 A. Slab of concrete. It was above the ground.


	


22	 Approximately, maybe three feet above the ground.


	


23	 Q. So was there a crawl space underneath it?


	


24
	


A. No. It was all solid.
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	1	 Q. All right. Did you ever, at any time, whether along


	


2	 where Metro Atlantic was or New England Container see


	


3	 any pipes protruding from the banks toward the


	


4	 Woonasquatucket River?


	


5	 A. No, I don't -- I don't remember.


	


6	 MS. MAIN: I have no further questions.


	


7	 Thank you.


	


8	 EXAMINATION BY MR. NICKLAUS


	


9	 Q. I will have a couple quick questions. If I can show you


	


10	 what was marked as Exhibit 2. Now, when barrels would


	


11	 come in and be delivered, would trucks come down Smith


	


12	 Street?


	


13	 A. I have a little problem. The distance, for my


	


14	 vision -- bifocals.


	


15	 Q. Would trucks come from Smith Street to deliver the --


	


16	 A. Yes. Smith Street.


	


17	 Q. Okay. How did the trucks get from Smith Street down to


	


18	 the drum area?


	


19	 A. Okay. Between the river and the -- Metro Atlantic


	


20	 and New England Container were on the right side on this


	


21	 -- well, looking down, they were on the left. From the


	22	 street, excuse me. And right down the middle, there was


	


23	 a driveway. It was wide.


	


24	 Q. Now, when you say "down the middle," did it go between
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1	 buildings that were there?


2	 A. Yes. Metro Atlantic had a storage-type building


3


4


5


6	 Q.


7


8


9


10


11


12


13


14


15	 MR. NICKLAUS: E, as in "egg."


16	 A. Okay.


17	 Q. And then you said there was a driveway that went between


18	 the building you have marked as E and the rest of the


19	 Metro Atlantic building?


20	 A. Correct.


21	 Q. How wide was that driveway?


22	 A. Well, that could handle traffic going both sides, so


23	 it was as wide as a road.


24	 MR. NICKLAUS: Okay. That's what I was


along the bank, the main bank of the Woonasquatucket


River. And the factory was on the opposite side of the


property.


Do you see on this map that's marked as Exhibit 2 what


you say was the storage building?


A. Yes.


Q. Do you see the building that was the storage building on


this map?


A. I think that's it right there.


Q. Why don't you mark that with an E with the blue pen,


with the letter E.


THE WITNESS: A?
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	1	 wondering.


	


2	 A. And that also went all the way down right by our


	


3	 plant.


	


4	 Q. Okay. You referred earlier to a marshy area that was to


	


5	 the south of the New England Container area?


	


6	 A. That's right.


	


7	 Q. In the time that you were working at New England


	


8	 Container did the border, where the marshy area started,


	


9	 start getting farther north?


	


10	 A. No. That never changed.


	


11	 Q. Okay. Did you ever go inside any of the Metro Atlantic


	


12	 buildings?


	


13	 A. Yes.


	


14	 Q. Do you know which ones you went into?


	


15	 A. I was in the office area a couple of times. That


	


16	 was right by the road. And the working plant, I was in


	


17	 the lower plant a couple of times, more or less.


	


18	 Q. Could you mark the office area, to your recollection,


	


19	 with an F?


	20
	


(Witness complies)


	


21
	


Q. And could you mark, with a G, where the lower plant area


	


22
	


was that you were in?


	


23
	


(Witness complies)


	


24
	


Q. You referred earlier to, you remember a fire truck
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	1	 coming to New England Container?


	


2	 A. I remember seeing fire trucks.


	


3	 Q. Do you ever remember any fires at Metro Atlantic?


	


4	 A. No, I don't.


	


5	 Q. Okay. Do you ever remember an explosion at Metro


	


6	 Atlantic?


	


7	 A. No.


	


8	 Q	 During the time that you were employed at New England


	


9	 Container, did anyone from an insurance company ever


	


10	 come to the property?


	


11	 THE WITNESS: During my employment?


	


12
	


MR. NICKLAUS: Yes.


	


13
	


A. No, that I can recall.


	


14
	


Okay. Did anyone from the state, did anyone from state


	


15
	


government come to the property?


	


16
	


A. We have had a couple of inspectors come into the


	


17
	


yard.


	


18
	


Q. When did inspectors come into the yard?


	


19
	


A. I don't know but I would say, probably three or four


	


20	 times, I seen them come and look around and look the


	


21	 property over.


	


22	 Q. Did you speak to them?


	


23	 A. I didn't. No.


	


24	 Q. Did anyone from New England Container speak to them?
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	1	 MR. FARLEY: Objection.


	


2	 A. I don't -- I'm not sure. The foreman may have spoke


	


3	 with them.


	


4	 Q. You didn't see anyone from New England Container


	


5	 speaking to the inspectors?


	


6	 A. No, I didn't.


	


7	 Q. How did you know they were inspectors?


	


8	 A. Well, the way they were looking around. They had


	


9	 pads, and one of them had a gauge that was gauging the


	


10	 exhaust from the furnace area.


	


11	 Q. Did any of those people show any identification to you?


	


12	 A. Not to me. No.


	


13	 Q. You marked, on Exhibit 2 with the letter C, the furnace


	


14	 area; is that correct?


	


15	 A. Yes.


	


16	 Q. Was that the only furnace at New England Container?


	


17	 A. No. We had another furnace that was put in later.


	


18	 Q. Where was that furnace located?


	


19	 A. That was located beside the building where we did


	


20	 all our washing.


	


21	 Q. Okay. When was that second furnace put in?


	


22	 A. Probably around 1964, 1965.


	


23	 Q. What was that second furnace used for?


	


24	 A. I thought it was mainly for backup when our main







February 13, 2003
	


Joseph Cifelli


Page 66


	1	 furnace broke down.


	


2	 Q. Were there ever times when both furnaces were in use?


	


3	 A. Probably a couple of times. I'm not sure.


	


4	 Q. Was the second furnace used for open drums?


	


5	 A. Same thing as the first furnace.


	


6	 Q. Was there a pit associated with that second furnace?


	


7	 A. I don't think there was a pit. We used barrels.


	


8	 Like the type we use when we fill the first pit. But


	


9	 over here we would use barrels.


	


10	 Q. Was the second pit built on a concrete slab -- or was


	


11	 the second furnace built on a concrete slab?


	


12	 A. Yes.


	


13	 Q. And the barrels that you just referred to that took the


	


14	 place of the pit with respect to the second furnace,


	


15	 were those barrels on the concrete slab?


	


16	 A. Yes. Excuse me for a moment. At this time I was


	


17	 working in the plant, so I wasn't too familiar out in


	


18	 the yard. There may have been a pit. I can't say for


	


19	 sure. But I don't remember seeing a pit.


	


20	 MR. NICKLAUS: Okay. I don't have any


	


21	 further questions.


	


22	 MR. FARLEY: I'm all set.


	


23	 (DEPOSITION CONCLUDED AT 5:02 P.M.)
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	1	 CERTIFICATE


2


I, PATRICIA A. MAGNONE, a Notary Public in and for the State


	


3	 of Rhode Island, duly commissioned and qualified to


administer oaths, do hereby certify that the foregoing


	


4	 deposition of JOSEPH CIFELLI, a Witness in the


above-entitled cause, was taken before me on behalf of the


	


5	 Defendants at the law office of Holland & Knight, LLP, One


Financial Plaza, Providence, Rhode Island, on February 13,


	


6	 2003 at 3:30 p.m., that previous to examination of said


witness, who was of lawful age, he was first sworn by me and
	7	 duly cautioned and sworn to testify the truth, the whole


truth, and nothing but the truth, and that he thereupon


	


8	 testified as in the foregoing manner as set out in the


aforesaid transcript.


9


I further certify that the foregoing deposition was taken


	


10	 down by me in machine shorthand and was later transcribed by


computer and that the foregoing transcript is a true and


	


11	 accurate record of the testimony of said witness.


	


12	 Pursuant to Rule 5 (d) and 30 (f) of the Federal Rules of


Civil Procedure, original transcripts shall not be filed in


	


13	 court; therefore, the original is delivered to and retained


by Defendant's attorney, Michael Farley.


14


15	 Reading and signing of the Transcript was waived by the


Witness and Counsel.


16


17	 IN WITNESS WHEREOF I hereunto set my hand this


	  day of February 2003.


18


19


20


21


22


23


PATRICIA A. MAGNONE, RPR/NOTARY PUBLIC
24	 My Commission Expires January 4, 2005
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'- (COMMENCED AT 10:00 A.M.)


RAYMOND NADEAU


Being duly sworn, deposes and testifies as follows:


THE REPORTER: State and spell your full


name for the record, please.


THE WITNESS: Raymond Nadeau,


R-A-Y-M-O-N-D, N-A-D-E-A-U.


EXAMINATION BY MR. STEINMETZ


MR. STEINMETZ: Good morning, Mr. Nadeau.


My name is John Steinmetz. I'm going to start by


showing you what's been marked as Exhibit 1.


(PLAINTIFF'S EXHIBIT 1 MARKED FOR


IDENTIFICATION)


Do you recognize that document?


A. Yes, I got it in my pocket.


Could you tell me what Exhibit Number 1 is?


A. Subpoena.


And did you receive that subpoena?


A. Yes. Last week.


Is that the reason you're here today?


A. That's the only reason Ilm here. Other than


that, I wouldn't be here.


Have you ever been deposed before?


A. Who?
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Raymond Nadeau
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Have you ever been at a setting like this before?


2


3


4


A.


home.


No. I mind my own business and stay


MR. STEINMETZ: The way this will work,


5


6


7


8


9


10


11


I'm going to ask you questions; Attorney Sherman


will ask you questions, too. The court reporter is


going to take down my questions and your answers,


and you'll be sent a copy of it. After you receive


a copy of it, within 30 days, if there are any


errors, you can change it. For example, if


something you said was not taken down properly by


12 the court reporter, you can note that. If you want


13


14


15


to take a break at any time, please let me know, and


we'll take a break. Please try to remember to


answer verbally, because the court reporter can't


16 take down any gestures. If I ask you a question


17


18


19


20


21


Q.


that's not clear to you, can you please let me know


and I'll rephrase it.


THE WITNESS: Yes.


Mr. Nadeau, are you represented by an attorney


today?


22 A. No.


23 Q. Can you state your full name for the record, please?


24 A. Raymond Nadeau.
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1 Q.


Raymond Nadeau


,-
And what's your address?


2


3


A.


02814.


233 Spring Grove Road, Chepachet, Rhode Island


4 Q. How long have you lived in Rhode .Island?


5 A. All my life.


6 Q. When were you born?


7 A. 11/8/34.


8 Q. Can you briefly describe your education, please?


9 A. Eighth grade. I'm illiterate. I'm uneducated.


10 Q. Can you read, Mr. Nadeau?


11 A. Yes, I can read. I can write, add, subtract.


12


13


14


Q.


I know right from wrong.


Can you describe the jobs that you've had since the


eighth grade?


15 A. That's going back a long way. I worked at New


16


17


18


19


20


21 Q.


England Container, I work~d at the Chain Craft


Jewelry, Dick's Power Equipment, V.J. Paolino


Construction, Gil's Power Mower, lawn mower service.


I worked for the Town of Glocester, which I just


retired from two or three years ago.


Are you now retired?


22 A. Yes. Well, I'm working part time.


23 Q. What are you doing part time?


24 A. Machine shop. Lone Star Machine Shop.
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1


2


Q.


Raymond Nadeau


Page 6
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Mr. Nadeau, just briefly, can you describe your


position at Chain Craft Jewelry?


3 A. Chain curber. I was a chain curber.


4


5


6


7


8


Q. You were a chain curber; what's that?


A. You know how the chain was twisted, I did that.


Q. When did you have that job?


A. When I was 16 or 17.


Q. How long did you have that job for?


9 A. Eight or nine months.


10 Q. What job did you have at Dick's Power Equipment?


11 A. Repairing lawn mowers, tractors, chainsaws,


12


13 Q.


snowblowers, whatever.


When did you have that job?


14 A. Same time I worked for New England Container.


15 I used to leave his shop and go up there and work


16


17


until ten o'clock at night.


to feed the kids.


I worked two jobs. Got


18 Q. What was your position there?


19 A. Mechanic.


20 Q. At V.J. Paolino Construction?


21 A. Truck driver.


22 Q. When did you do that?


23 A. From '69 to '79 or '80, something like that. I


24 can't remember.
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What's your best recollection?


2


3


A.


know.


'79 or '80. Somewhere around there. I don't


4 Q. What did you do at Gil's Power Mower?


5 A. Mechanic.


6 Q. When were you there?


7 A. I can't remember that. I worked in winters


8


9


10


11 Q.


there, these places, when I got laid off


construction, because they shut down for the


winter.


Was that before working at New England Container?


12 A. No, after.


13 Q. What role did you have working for Glocester?


14 A. Highway work, you know, laborer. Drove a


15


16


17 Q.


truck, plowed snow, cleaned drains, put pipe in the


ground. We did everything.


What years did you work at New England Container?


18 A. I think it was '56, I think I started there.


19


20


21


22


23


Q.


You might have a record of that. I think I left in


'69, because that's when I left construction. I


think right after I left there.


Today I may refer to New England Container as NECC


at times.


24 A. Yes.
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2


3


4


Raymond Nadeau


Page 8
'-Q. Have you heard of it as NECC before?


A. No. I probably have.


Q. But just so the record is clear, if I refer to NECC,


Ilm talking about New England Container.


5 A. Okay.


6


7


Q. From 1956 to 1969, were you full time at New England


Container?


8 A. Yes.


9


10


Q. What was the position that you first held at New


England Container?


11 A. I guess I was working the back of the burner


12


13 Q.


burning the drums, putting them through the burner.


What was your job title?


14 A. Everything. Wherever they put you, that was


15


16


17 Q.


your job title. You go here. I had to go there.


They showed you how to do everything.


So, you did everything?


18 A. I was a jack of all trades, master of none.


19


20


Q. Can you go through a list of types of jobs you had


at New England Container?


21 A. Yes. I unloaded trucks. I unloaded trucks. I


22


23


24


was a painter for a while. I worked the burner for


a while. I ran the sandblaster for a while, and I


ran a cover machine for a while. I did everything
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that was in the place; and I ended up, I was a truck


driver when I left there.


Where was New England Container located when you


worked there?


5 A. Centerdale, Smith Street.


6


7


Q. When did you start working as a truck driver at New


England Container?


8 A. About seven years after I started, give or take


9


10


11


Q.


a year or two.


So, during the first seven years, you weren't


driving a truck, correct?


12 A. No, in the yard I was, just delivering up to


13


14


15


16


17


18


Q.


Metro, but I never went out on the road. Maybe I


went out on the road with the guy helping to unload


the truck. When the other driver quit~ I took the


job, gave me the job.


Is it fair to say during the first seven years, you


spent


19 A. In the plant.


20 Q. all your time in the plant?


21 A. Yes.


22 Q. How many hours did you work a week?


23 A. From 40 to 65.


24 Q. How many days a week did you work?


ALLIED COURT REPORTERS, INC. (401) 946-5500







1011/2002 Raymond Nadeau


1 A.
,-


Five and a half.


Page 10


2


3


Q. Is that Monday through Friday and half day on


Saturday?


4 A. Yes.


5


6


Q. Now, you mentioned one of your jobs was unloading


trucks, is that right?


7 A. Yes.


8 Q. Could you tell me how that worked?


9 A. The guy backed the truck down the alley, and we


10


11


12


13


14 Q.


just took, he handed us the drums, and we stacked


them two high on the ground, and we counted them,


went in to the boss and told him how many we had,


and he wrote it down.


How would you stack the barrels?


15 A. One on top of the other, two high, and then the


16


17


18


19


20


21


22


Q.


closed ones we laid down, pyramid them five high.


Because if you laid the open ones down, if there's


anything in it, it would leak on the ground, so we


stood them up.


Let me just to make sure the record is clear. If a


barrel didn't have a cover, what did you do with


those barrels?


23 A. We stood them up two high.


24 Q. When you say, "two high," was that one on top of the
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on top of one that had a cover.


Q. On top of one that had a cover?


A. Yes.


Q. Now, I think you said that you pyramided?


A. That was the tight drums; the closed-head


Let me ask it a little different. The barrels, I


thought I asked if --


the top of the bottom.


If the barrels had a cover, how would you stack the


barrels?


just got two plugs, one on each side. We laid them


down after we inspected them. They were stacked


just like the other ones, and we used to look in


them and see if they were lined or unlined. And we


stacked the lined ones over here and unlined ones


over here.


What were those called again?


It's


'-


Yes. With the bottom on the top and the top on


You just asked me that, didn't you?


If they didn't have a cover, we stood it right


Tights or oil drums, whatever you want to call


another?


A.


A.


A.


drums, like an oil drum, there's no cover.


them.


A.


Q.


Q.


Q.


1


2


3


4


5


6


7


8


9


10


11


12


13


14


15


16


17


18


19


20


21


22


23


24
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9
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11


12


13


14


15


16


17


18


19


20


21


22


23


24


Q.


Q.


Q.


Q.


Q.


Q.
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When the drums arrived, did you check to see if


there was any residue in the drums?


A. We just took them and stacked them up.


So, is the answer no?


A. If they were heavy, we didn't take them. Made


the guy take them back. Or if they had holes in


them, we made the guy take them back, too.


So, is it fair to say when a barrel arrived, if it


was heavy, you didn't take it?


A. No.


But you didn't check -- the barrels you did take,


you didn't check to see if there was residue in


those?


A. Every drum had residue, from a coating to a


couple of inches, because they were used drums, so


there was something in them.


What types of residue were in the drums?


A. When is the last day we had a hurricane? I


can't remember that. It's been 40 years since I


worked there. There was a lot of plastic bags and


rubber gaskets that we took out of them, and we


burned them. They were put in an incinerator.


Whatever was in them got burned.


Was there ever liquid residue?
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1


2


3


4


5


6


7


8


9


10


11


12


13


14


15


16


17


18


19


20


21


22


23


24


Q.


Q.


Q.


Q.


Q.


Q.


Q.


A. Yes. Yes.


Was there any sludge?


A. Yes.


In the barrels?


A. Yeah.


Is that yes?


A. Yes. Yes.


How often was there liquid residue in a barrel?


A. I couldn't tell you, honestly. I couldn't tell


you. Some truckloads came in, the drums had nothing


in them. They were clean. The people they bought


them off had washed them out and brought them


clean. We just had to put them through the


incinerator and sandblast them.


Would you say that more than half of the drums had


liquid in them?


MR. SHERMAN: Objection.


A. I don't know. I didn't count.


Is it more than one in ten?


MR. SHERMAN: Objection.


A. I don't know. To be honest with you, I don't


know. I can't remember a lot of this stuff. I'm


lucky I remember what I'm telling you.


How often did drums have sludge in them?
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,-


You already asked me that.


Page 14


2 Q. I think my question asked you about having liquid?


3 A. You said sludge, too. You double talking me


4


5 Q.


here?


Yes, I'll try to --


6 A. Try it. I'm not an idiot. I wasn't born


7


8


9


Q.


yesterday.


I'm trying to make my questions clear. What I try


to do, Mr. Nadeau, is break it up into liquid and


10 sludge. If I wasn't clear, I'll try to clarify


11


12


that. What happened next if the drums were -- after


the drums were unloaded from the trucks and stacked?


13 A. We burned them, put them in an incinerator.


14


15


16


17


Q.


You asked me that, too, already, didn't you?


Before putting the drums in the incinerator, was


anything done to take the liquid or sludge out of


the barrel?


18 A. If there was plastic bags, we took the plastic


19


20


21


22


Q.


bags out and threw them in an old drum.


Was there anything done with respect to the liquid


or sludge in the drums before they were put in the


incinerator?


23 A. Put in the incinerator and got burned. If


24 there was flammable stuff, we lit a match and lit it
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on the ground. Well, the drum. Burn the drum and


put the rest in the incinerator to get the rest out


so it wouldn't blow up in the incinerator.


Were drums placed on a conveyor belt to go through


the incinerator?


6 A. Yes.


7 Q. How were they placed on the conveyor belt?


8 A. Upside down.


9


10


Q. If there was liquid or sludge in the drums, would it


then


11 A. What didn't get burned, the chain would drag


12


13 Q.


into a pit.


What chain?


14 A. The conveyor chain that took the drum, went


15


16


17


18 Q.


around like this and come back underneath, and


whatever fell on the bottom just scraped it into a


pit.


Was that the purpose of the pit?


19 A. Yes. The pit had water in it, so if there was


20


21 Q.


any fire that come back, it would put out.


Were you involved in cleaning the pit?


22 A. Yes.


23 Q. How did you do that?


24 A. Shovel.
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6
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8


9


10


11


12


13


14


15


16


17


18


19


20


21


22


23


24


Q.


Q.


Q.


Q.


Q.


Q.


Q.


Q.


Q.
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How often did you clean the pit?


A. Maybe once a week. Probably got a couple of


drums out of it.


The material that you were cleaning the pit was


material that had come out of the drums?


A. It was everything. Whatever that was in the


drums that didn't burn, went into the pit. It was


mostly sludge.


Would you clean the pit alone?


A. No.


How many people?


A. Two guys clean it.


Two guys to clean the pit?


A. Yes.


What are the names of some of the people you cleaned


the pit with?


A. They're dead. The guys that worked with me are


dead. Earl Taylor. He's dead.


Did you ever clean the pit with Joseph Cifelli?


A. Yes. Yes.


How many times did you clean the pit with Joseph


Cifelli?


A. I can't remember.


More than ten?
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1 A.
I


Yes. Almost fourteen years. I should hope it


2


3 Q.


would be more than ten.


More than a hundred?


4 A. No, because I would when -- they didn't get


5


6


7


8


9


Q.


that new burner until a couple of years after I


worked there.


So, other than Joseph Cifelli and Earl Taylor, can


you remember anyone else who cleaned the pit with


you?


10 A. Jesse Burlingame. He's dead. The turnover in


11 that place was terrific. I didn't know half the


12


13


14


Q.


guys'names that worked there half the time.


Was that one of your jobs every week, to clean the


pit?


15 A. No.


16 Q. Did people


17 A. They would just, the boss would say, "Go clean


18


19


20


21


22


the pit," or, "You, go clean the pit." It wasn't


your job. It was everybody's job.


Q. When you say the boss told you to clean the pit, who


was that?


A. John McCuckie.


23 Q. Anyone else ever tell people to clean the pit?


24 A. No. He was the boss. Did what the boss told
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Q.


Q.


Q.


Q.


Raymond Nadeau


• . r_ . .'us. L~ke you do, ~f your boss tells you.


paying you.


Did Bernard Buonanno ever tell you to clean out the


pit?


A. I never worked for Bernie. Oh, Bernie is the


father. He was up front. He stayed up front at


Metro.


Did Vincent Buonanno ever tell you to clean out the


pit?


A. No, never worked with him. He worked summers


there a few weeks every summer.


Did Vincent Buonanno ever clean out the pit?


A. Not that I can remember. Not that I saw.


Was he there when people cleaned out the pit?


A. I have no idea. He was with me sometimes on


the truck picking up drums. I can only remember him


working there two or three summers.


What was Vincent Buonanno's job when he worked there


for the summers?


A. Whatever the boss told him to do. John


McCuckie was his boss, because his father told him,


"You tell him what to do." Am I right?


Did he do whatever needed to get done?


A. Yes, he did what he was told. He was a good
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'-boy.


After you cleaned out the pit?


A. Yes.


I think you said you shoveled the pit, is that


right?


A. Yes, raked and shoveled it. Any way we could


get the stuff out of it.


Would you put everything in a pile that was in the


pit?


A. Put it in a drum.


You said there were about two drums a week?


A. Yes.


What happened then with the material that you had


put in the drums from the pit?


A. Take it down the back and dump it.


When you say, "take it down the back and dump it,"


where are you referring to?


A. Way down in the back there was a river on both


sides, and it came to a point, and that was the


dump. That's where you threw stuff. That was


Metro's dump.


Who was responsible for taking the material from the


pit and dumping it out?


A. Whoever the boss told.
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Did he ever tell you to do it?


2 A. Yes.


3


4


Q. How many people typically would work to take the


barrels to be dumped out?


5 A. A couple, because they were heavy.


6 Q. Was it typically at least two people?


7 A. Yes.


8


9


Q. Could you tell me the names of the people that would


take the barrels to the area to be dumped?


10 A. Whoever worked there. Whoever the boss tol~ to


11


12 Q.


do it, did it.


Was there anyone who didn't do it?


13 A. Not that I know of, unless there was an old


14


15


16


17


18


Q.


guy. What the heck was his name, was it Wilfred


Geroux, the guy that went -- some old guy. He was


too old.


But everybody who was physically able to would be


asked to do it?


19 A. Yes.


20


21


Q. Did Joseph Cifelli ever dump out the barrels


containing the material from the pit?


22 A. Yes.


23


24


Q. How often did Mr. Cifelli dump out the barrels with


the material from the pit?
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2


3


4


5


6


7


Q.


Q.


that, I never kept track of.


Is it something that would just alternate?


A. It was part of the job, just something you


did. When you were told to do it, you did it.


And everybody who worked there, did they know it was


part of the job?


8 A. I guess. I don't know what they thought. I


9


10


11


12


Q.


can't get into their heads.


Was that the process for cleaning out the pit during


the entire time you worked for New England


Container?


13 A. Yeah.


14 Q. Is that "yes," sir?


15 A. Yes.


16


17


Q. I apologize, I just want to make sure the record is


clear.


18 A. Yes.


19


20'


21


Q. Did you ever work with Vincent Buonanno to bring the


barrels with the material from the pit to the area


to be dumped?


22 A. He never done that.


23 Q. Vincent Buonanno was not involved?


24 A. Not in dumping, no.
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Q. Did you ever talk to Vincent Buonanno about cleaning


out the pit?


A. No.


Q. Now, you said the area where the material was


brought was away from the plant, is that right?


A. Yes.


Q. How far from the plant was it?


'-
Was he --


Was he there when you cleaned the pit out?


No, he wasn't a supervisor. He was a worker


He was there on vacation making money for


I never seen him do it.


I don't think so.


Quite a ways. Where the two rivers met. I


Probably once a month.


A.


A.


school. That's all. He just


Was he involved in supervising the dumping?


A.


like the rest of us.


What role did Vincent Buonanno have with respect to


cleaning out the pit?


A.


A.


don't know if it was four or five or six hundred


feet. It was quite a ways away.


How often did you go down to that area?


A.


Did you ever go down to that area with Joseph


Q.


Q.


Q.


Q.


Q.


Q.
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Cifelli? '-


A. Yes. Probably did.


Do you remember going down with him?


A. I think, yes, I think I did. To be honest with


you, I think I did.


How many times?


A. I wouldn't know.


How would you get down there?


A. With a truck. Used to borrow one of Metro's


trucks with the hydraulic tailgate, because we


couldn't pick the drums up. They weighed about 500


pounds apiece.


Now, you mentioned that Vincent Buonanno worked at


New England Container during the summers, right?


A. Yes.


How many summers did he work there?


A. I can't -- I really don't know.


Was it more than two?


A. Yes. Yes.


Was it more than three?


A. Three or four, as far as I can remember. I


don't know for sure. I don't know the right number


for sure.


And when Vincent Buonanno worked at New England
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Container during the summer, was he at the plant?


2 A. Yes. Where else would he be?


3 Q. How many months did he work during the summer?


4 A. Three or four weeks, as far as I can remember.


5


6


7 Q.


That's all I can remember is three or four weeks out


of the summer.


Do you remember how many days he was there a week?


8 A. No.


9 Q. Do you remember what specific jobs he would do?


10 A. No. No. I told you, loaded the truck,


11


12


13 Q.


unloaded truck. He fed the barrels to the guy


painting them or went out on delivery.


Did he clean up around the plant?


14 A. I don't know. I don't think the boss gave him


15


16


17


18


Q.


too dirty a job, because he'd get some flack from


his father.


What jobs, if any, did you work on specifically with


Vincent Buonanno?


19 A. Actually, the only time he really worked with


20


21


22


23


Q.


me was in the winter, pick up drums, helped me load


the truck.


Did you discuss with Vincent Buonanno the fact that


there was some sludge or liquid in some of the drums?


24 A. No.
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Was someone assigned to train Vincent Buonanno as to


how the business worked?


3 A. Just did what the boss told him.


4 Q. And that was Mr. McCuckie?


5 A. Yes.


6


7


Q. In the area where you dumped out the barrels, were


you ever there when Vincent Buonanno was there?


8 A. No.


9


10


Q. What did you call the area where you dumped out the


barrels?


11 A. The dump.


12 Q. You called it the dump?


13 A. Yes.


14 Q. Did you ever talk to Vincent Buonanno about the dump?


15 A. No.


16 Q. Did anybody?


17 A. I don't know what anybody talked to him about.


18 Q. You never saw Vincent Buonanno at the dump?


19 A. No.


20


21


Q. How big was the plant where New England Container


was located?


22 A. It wasn't very big. Small.


23


24


Q. When someone started new, how long would it take


them to learn the business?
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1 A.
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Some guys never learned. They'd work an hour


2


3


4


5


6


7


8


9


Q.


and leave and tell them, "keep my pay, I don't even


want it." That's how bad -- it was bad in there.


It was dark. Cold in the winter. Hot in the


summer.


If someone there was there for three or four weeks


full time, would they have a pretty good idea of how


things operated?


MR. SHERMAN: Objection.


10 A. No. No. Because they'd take you off the


11


12 Q.


street, put you over here, and you stayed there.


Could you walk around the plant?


13 A. Yes ..


14 Q. Did people ever walk around the plant?


15 A. Yes. Get a drink. Go to the bathroom.


16


17


Q. Were there ever trucks that came to pick up the


material from the pit?


18 A. Come again?


19


20


Q. Were there ever trucks that came to pick up the


material from the pit?


21 A. No, not that I know of. After I left, they


22 could have. I don't know.


23 Q. But not when you were there?


24 A. No.
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I just want to make sure my question was clear. Is


it your testimony that during the time that you


worked at New England Container, there were no


trucks that came and picked up the waste from the


pit?


6 A. I think it was covered over a few times, but I


7


8


9


Q.


never seen nothing hauled out of there.


When you say, "it was covered over," what do you


mean by that?


10 A. There was a construction company that rented


11


12


13 Q.


part of the building. They had a bulldozer. I


think they bulldozed it over every now and then.


Bulldozed over what?


14 A. The stuff that was down there. Pushed it back.


15 Q. Was down where?


16 A. Down where we dumped.


17 Q. When was that?


18 A. I don't know. I couldn't tell you what year.


19


20


21 Q.


I couldn't tell what you day. I think I seen him do


it once when I was there. And they moved out.


Is it shortly before you left or?


22 A. No, when I first started there.


23 Q. Were you ever at the dump with Bernard Buonanno?


24 A. No. I think you asked me that, too.
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I don't remember asking that


2


3


one. Was there a time when Vincent Buonanno took


over New England Container?


4 A. Not while I was there, no. He was still going


5


6


to school, I think, when I left there.


was still going to college.


I think he


7


8


Q. So, is it fair to say, you just remember Vincent


Buonanno working there?


9 A. Just the boss's son getting dirty. That's what


10


11 Q.


it amounted to.


Learning the business?


12 A. Yes. I guess. Earning spending money.


13


14


15


16


17


Q. When you worked at New England Container,were there


any efforts made to hide from the employees the fact


that the waste from the pit was being brought to


what you referred to as "the dump"?


MR. SHERMAN: Objection.


18 A. Come again?


19


20


21


22


23


Q. Sure. When you worked at New England Container, was


there any effort to hide from any of the employees,


the manner in which the material from the pit was


being disposed of?


,MR. SHERMAN: Objection.


24 A. No.
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Was it doneLduring the day?


MR. SHERMAN: Objection.


A. Yes.


So, it's fair to say, it was done in the open of the


other employees?


MR. SHERMAN: Objection.


A. I guess.


When you say you guess?


A. It was legal then. There was nothing to hide.


And there was no efforts to hide, is that correct?


MR. SHERMAN: Objection.


A. Why? Why would you hide it? Nobody thought


they was doing nothing wrong. Why would they hide


it?


So, your answer is it wasn't hid?


MR. SHERMAN: Objection.


A. It wasn't what?


It wasn't -- there weren't efforts made to hide it,


is that right?


MR. SHERMAN: Objection.


A. Not to my knowledge.


You were never told not to tell other employees?


A. No. Not tell them nothing. I was never told


to tell anybody nothing. I was just told what to
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And you were never told not to tell other employees


how you were disposing of the waste, correct?


A. No. No. Correct.


Is there any reason Vincent Buonanno would not have


been told of the manner in which the waste from the


pit was being disposed of?


MR. SHERMAN: Objection.


A. I don't know. I don't know what anybody told


him. I don't know.


But you were never told not to tell him?


A. No. Nobody ever told me nothing. Just told me


what to do, and I did it. Like somebody trying to


beat a dead dog here.


Did the barrels ever leak?


A. Yes.


How often?


A. I don't know. No idea.


How do you know the barrels leaked?


A. You could see them leak.


How would you see the barrels leak?


A. How would you see it raining out? You're


educated, ain't you? How would you tell if a barrel


leaked? I think you're pulling my strings here,


1
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4


5


6


7
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13


14


15


16


17


18


19


20


21


22
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24


Q.


Q.


Q.


Q.


Q.


Q.


Q.


do. '-
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'-bud.


I'm not, I'm just trying to --


A. You're talking nonsense for an educated man.


You're not talking too smart to me. You're not too


smart. I can see this shit you're pulling here.


Let me just ask you maybe a more specific question.


Where would you see the barrels leaking, would there


be residue on the ground?


A. Where else is it going to go? See.


Were there puddles of material near the drums?


A. If there was a lot in it and a lot leaked, of


course, but we got them when they was empty.


How often were there puddles of materials that had


leaked from the drums?


A. I don't know. No idea.


Was it frequent?


A. I don't -- not that I know of, no.


What would you do if a barrel was leaking?


A. We'd throw it aside and mark "leak" on it,


"leaker."


Were there inspections done?


A. Yes. Inside. After the drum was processed, it


was checked for leaks.


Let's talk about before it was processed; was there
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a process done to see if the drum was leaking?


A. If we spotted them on the truck, they stayed on


the truck, and we wouldn't take them.


But once the barrels got off the truck


THE WITNESS: Can I tell you about the


leaks now for a minute?


MR. STEINMETZ: Yes, please.


A. Most of the leaks came down from Metro, and


they used to mark in yellow "leak" on it. Their


drum was already empty, but it leaked up in their


plant, and they used to bring them down to us. But


they were empty when they brought them down there.


Other than the drums that Metro Atlantic marked


"leak," was there any process to determine whether


any of the drums that had been stacked were leaking?


A. No. Like I told you, you could see it on the


truck if they were leaking. If they were leaking on


the truck, we didn't take them. We had strict


orders, don't take leaky drums off trucks. Don't


take drums with holes in them.


Did you ever miss any drums with leaks?


A. Could have.


Do you know if you did?


A. I don't remember. No. Could have.
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You don't remember seeing him do it?


Did he ever do that with you?


Did you see him do it?


At any time did Vincent Buonanno have the job of


unloading barrels from the trucks?


No. No.


I guess he did.


Not that I can remember.


No.


Not really. Like I said, if I wasn't on the


No.


No. Like I told you, he was still going to


A.


A.


A.


A.
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Was anyone at New England Container assigned the job


of marking drums with the word "leak" or "leaker"


before they were processed?


A.


A.


truck, I was inside painting.


Did you ever have meetings to discuss how the


operations were run?


A.


school when I left. What he did after I left, I


don't know.


Did Vincent Buonanno ever work in the area of the


Is it possible that Vincent Buonanno took over


running New England Container during the last few


years you were there?


Q.


Q.


Q.
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Q.


Q.
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pit?


A. I don't know.


Did you ever work with him in that area?


MR. SHERMAN: Objection. You asked the


question several times.


A. I don't know. He's beating a dead dog.


Who did John McCuckie report to?


A. His father, I guess, Mr. Buonanno.


Is that Bernard Buonanno?


A. Yes.


Who did Vincent Buonanno report to?


A. John McCuckie when he came down there.


Mr. Nadeau, when did you meet with Ms. Carney?


A. Last week.


How long did you meet with her for?


A. An hour.


Where was that?


A. My house.


Did you discuss any documents?


A. No.


What did you discuss?


A. She just wanted to know what my job was down


there.


Did you discuss your testimony today?
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'-A. No.


Did you discuss what questions you'd be asked?


A. No.


Did you discuss Vincent Buonanno's position with


respect to disposal of waste at New England


Container?


A. All I asked her was what was this all about.


And what were you told?


A. That somebody was trying t-o sue him.


Were you told anything else?


A. No. We just talked about Vinny.


Excuse me?


A. We just talked about Vinny, what kind of jobs,


asked me how the working conditions were down


there. I told her they were bad. It was dirty,


cold, wet, warm.


Anything else that you discussed?


A. No.


Did you discuss with Ms~ Carney the disposal of


waste from the pit?


A. No. She never asked me.


Did Ms. Carney tell you her position with respect to


a lawsuit?


A. She just told me she was his lawyer, one of his
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lawyers; that's all.


Did she tell you what Vincent Buonanno was saying in


response to the suit?


A. No, she just wanted to hear what I had to say,


and I didn't have nothing to say.


But you talked for about an hour?


A. Just about, I guess.


Did Vincent Buonanno's work at New England Container


come up at all in your discussion with Ms. Carney?


A. Just what I told you, he worked there for the


summers.


MR. STEINMETZ: Off the record.


(OFF THE RECORD)


(PLAINTIFF'S EXHIBIT 2 MARKED FOR


IDENTIFICATION)


Mr. Nadeau, I'm going to show you what's marked as


Exhibit 2; please take your time and review that


document and let me know when you've had a chance to


do that.


(WITNESS PERUSES DOCUMENT)


A. Doesn't look familiar. Doesn't look familiar.


You don't recognize this document?


A. I suppose it's New England Container, but I


can't tell you where it is. Unless this is Route 44
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here. Is this Route 44?


lIm going to point to an area on Exhibit 2; could


you tell me, do you know if this building here is


New England Container?


A. Is this Metro here? If this is Metro, that's


New England Container down there. Yes. I thought


this was Smith Street, 44. I'm not sure. Yes, it


was down. That's right, too.


I'm going to hand you a red pen, Mr. Nadeau; can you


mark the building that you indicated would be New


England Container?


A. Right here.


Can you circle that, please?


A. I did.


Now, looking at Exhibit 2 in the area that you


circled, can you tell me the different parts of the


plant?


A. Oh, jeez. I think this building here is where


I painted them in and where they were shipped out


of. I think the finished product was in this


building here. I painted them, and they got loaded.


Can you put an "F.P." on that for finished product.


(WITNESS COMPLIED)


Is this part of the New England Container, too?
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A. No.


I'm going to ask you whether, do you know? I'm just


asking your best recollection of the area?


A. The incinerator was back in here somewhere,


back here.


lim going to give you a darker pen so it shows up a


little bit better, Mr. Nadeau.


A. Maybe over here.


Can you mark with an "I" where you believe the


incinerator was?


A. I think it was right here. I'm not sure,


because it went into the building.


Are there any other parts of the plant that you


recognize? Is it possible that this structure over


here is also New England Container?


A. Could be.


You just can't tell?


A. Wherever Metro ended, there was a gap in


between the buildings, and then it was New England


Container from there down.


Assuming that Metro ended the end of this building


here?


A. Right down here.


Yes. Would that be New England Container starting?
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A. Wherever Metro stopped, that's where New


England started.


Can you break up for me the different areas of the


plant?


A. Pretty compact. This looks like drums packed


here. Everything was just in this little area right


here, I think (Indicating).


Let's break it down. Let's first talk about outside


the building; are there different designations for


areas at New England Container outside the building,


outside the plant?


A. Outside was just drums. Just drums. That's


where they stored the drums there when they come off


the truck. That's where they were outside.


Approximately how big was that area?


A. No idea. Footagewise, I couldn't tell you. I


really don't know.


And let's talk about the plant itself, the building,


how many rooms were there in the plant?


A. The first building was one level. Then where


the sandblaster was was another level. And then


there was another room below that which was a lower


level where they washed out the closed drums.


So, is that three areas?
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A. Yes.


The first building, you said there was one level,


and what was that area used for?


A. Part of it was the office, and the oven was


there that baked the lining in the drums, and the


paint booth is there, too.


And that was all on one open floor?


A. Yes.


There was no different -- I just want to make sure I


understand, were there separate rooms or all open?"


A. There was poles to hold the roof up, but it was


a big open area.


Was the office separated by walls?


A. Yes, there were two offices. There was a front


office, and his father's office was in the back.


But other than the offices, was everything else open?


A. Yes.


Now, you talked about a second level with a


sandblaster, was the second building part of the


same building?


A. Yes, it was attached. You went upstairs and


there it was.


What was done on the second level other than


sandblasting or is that it?
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A. Yes, it was outside. Just the conveyor belt


came into the building. It was quite a ways from


the building, but just that conveyor in between.


Q. SO, after the drums went through the furnace, they'd


cool off then go into the building?


At that point the residue had been burned out?


Was that in the same building?


Now, you talked about a lower level to wash out


drums?


A cover machine was up there to repair the


Yes.


Yes, just ashes.


Yes, out in the open.


Yes.


It was attached. Another door where you went


A.


A.


covers. There was a dedenting machine that took the


dents out of the barrels. And the drums come in off


the incinerator into that part of the building.


So, the incinerator was connected to that part of


the building?


A.


Was the pit area where the furnace was, it was an


area that was outside?


A.


A.


through and you walked out onto a rack where they


store drums.


A.


Q.


Q.


Q.


Q.


Q.
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Q. How many burners were there?


A. What do you mean?


Q. How many furnaces were there?


A. One.


Q. Were there ever two?


A. No, just one.


The drums were stored and washed there?


Was anything else done in that area?


How many people typically worked in the pit area?


I don't


Yes, they were closed~head ones.


No, not while I was there.


One, the guy that fed the burner.


I can't remember, to be honest with you. I


He could have worked in all of them.


MR. SHERMAN: Objection.


I don't know.


A.


A.


Of the areas you've just discussed, what areas did


Vincent Buonanno work in when he was working during


the summer?


A.


A.


just don't know.


Would it be unusual that he didn't work in all of


them?


A.


A.


know.


Do you believe he worked in all of them?


Q.


Q.


Q.


Q.


Q.


Q.
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Did the burner ever change or was it always the same


cinderblock one, then they bought the new one.


Was the cinderblock in the same location as the new


on the side.


Did they both operate at the same time?


I went wherever I wanted


It was made out of block.


It was in the back. The new one was put


When I first went to work there, it was a


Yes.


No.


No.


Because it was.


The burner. The furnace, it was made out of


Not that I know of.


one?


A.


one?


A.


A.


A.


What part was?


A.


A.


Now, you say the first one was cinderblock; why do


you say that?


block. It had two railroad tire tracks going


through it with two torches blowing fire through


them, and you'd roll them through there, and they


got burned.


Were there any restrictions on employees going into


any areas of the plant?


A.


Q.


Q.


Q.


Q.


Q.


Q.


Q.
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to go. Nobbdy stopped me. If I wanted to go talk


to his father, I'd just walk in and talked to his


father.


How often did you talk to Bernard Buonanno?


A. Every time I wanted a raise.


Any other time?


A. A few times I'd be loading the truck, and he'd


come out and talk with me. He jumped on the truck


one day to see if he could stack them three high,


and he almost hit me in the head with a barrel, and


I got off the truck and said, "You load them,


Mr. Buonanno. You ain't killing me," and he got


off, and I went and finished it. He used to joke


with us all the time about being a boxer, his


father. His father was a nice man.


Did you ever talk with Vincent Buonanno about


possible contamination at the plant?


A. No. Why would I do that? He was just a


working kid working after school. He was nothing to


me, just the boss's son. Nice kid to work with.


Looking at Exhibit 2, can you point out the area


that you referred to earlier was the dump?
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Q.


Q.


Q.


Q.


A. This is the river right here, where the river
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A. You asked me that before. I told you no. When


are you going to stop asking me the same questions?


Are you going to keep asking me the same questions?


I'm leaving. I don't need this.


Q. I'm not trying to ask you the same questions.


please.


Please take your time and read it.


(WITNESS PERUSES DOCUMENT)


Did you ever go down in that area with Vincent


Buonanno?


You're moving backwards asking me the same


I don't need this horse shit, to tell you the


My name is on it.


A.


A.


truth.


I'm trying to move forward.


questions. I don't want to be here to begin with.


If you got something to say, say it. Don't beat


around the bush. I don't like trick questions.


I'll plead the Fifth if you keep it up.


MR. STEINMETZ: Mark that Exhibit 3,


(PLAINTIFF'S EXHIBIT 3 MARKED FOR


IDENTIFICATION)


Mr. Nadeau, I'm showing you what's been marked as


Exhibit Number 3; do you recognize that document?


A.


Q.


Q.


Q.


Q.
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A. The guy'has bad handwriting. I can't read half


of this. Can't make out half these words. Any way


you can get this thing printed? I can't make out


half this stuff.


Well, let's look at the last page.


A. I can't understand the writing.


Let's look at the last page. Is that your signature


on the last page?


A. Yes.


Do you remember signing this document?


A. If my signature is on it, I must have.


Did you read it before you signed it?


A. I must have told the guy everything that's on


here. How else would it be on here? But I can't


read the guy's writing.


Could you read it when you signed it?


. A. I was told -- as I was telling him, he was


writing it, and then he asked me to sign the paper.


Did you confirm what was in here?


A. I guess so.


Do you believe what's in this document is accurate?


A. If I signed it, yes. I got no reason to lie.


I got nothing to lie about. I don't lie. I want to


tell the truth here, because a lie gets you in
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trouble. Ybu can't take back a lie. I can't make


out half these words here: Writes like a doctor.


Yes, I told the guy all about these places where we


delivered drums and picked up drums and dealers that


come in. I told him that stuff.


Who was the person that you were speaking about?


A. There was four people that came to my house. I


don't know which guy it was. The first guy that


came, I think his name was Blake, and I can't


remember. There was four or five guys that came 'in.


Where was he from?


A. I have no idea.


He didn't tell you?


A. He just told me he was investigating for Super


Fund.


Did he tell you who he worked for?


A. Probably did. I got his card at home. If I


had known, I would have took his card with me.


Do you know if he' worked for government?


A. The last guy did. He was a colored guy.


Did this guy work for the government?


A. All I know, he told me he was an investigator.


I don't know who he was working for. Should have


got amnesia when he came to my house. I wouldn't be
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sitting here now.


Q. Look at item number ten.


A. Where is that?


Q. That is on, I believe, the fourth page.


A. The guy writes like a chicken.


Do you see that?


Do you see on item ten where it lists, starting with


number one, a number of companies?


Let's go through these; do you remember if you told


somebody that these were companies that had barrels


sent to New England Container?


I got the wrong page, I guess. Ten. DyTex.


Yes.


Yes.


Yes. We used to pick up there. We used to


Yes, I told them all these companies here. I


A.


Am I on the right page or wrong page?


Let me just turn to the right page. Turning to this


page here, under item 10, there's a number of


companies listed?


A.


A.


A.


A.


deliver there and pick up there. We took them clean


ones and took their dirty ones.


And is that true with respect to each of the


companies listed on this page and the next page?


Q.


Q.


Q.


Q.


Q.
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made delive:ries to all these companies. There's


probably some companies I delivered to I can't


remember the names of.


Sitting here today, can you remember any additional


companies?


A. No. As a matter of fact, I wish I didn't


remember these.


Now, turn to the next page. Were those also


companies that --


A. Yes. Otis Air Force Base, yes. I called down


to Quonset, too. I don't know if that's on here.


Quonset Point. As a matter of fact, I think I


hauled 2,500 barrels out of Otis Air Force Base, and


I think I hauled 2,400 out of Quonset. And I told


the guy they had turbine oil in them for the jets.


So, why don't they go sue the government for letting


that stuff in the drums we took back? Why don't


they go after these guys?


I
I


19


20


Q. Now, Mr. Nadeau, you talked about sandblasting;


could you tell me about that process?


21 A. It was steel pellets. Used to wheel through it


22


23


24 Q.


on the drums and just cleaned them off. It brought


it right down to the raw steel.


Was there any waste created as a result of that


ALLIED COURT REPORTERS, INC. (401) 946-5500







'-


10/112002


1


2


3


4


5


6


7


8


9


10


11


12


13


14


15


16


17


18


19


20


21


22


23


24


Q.


Q.


Q.


Q.


Q.


Q.


Q.


Q.


Raymond Nadeau


Page 50


process?


A. The powder, heavy, heavy dense powder.


And what was done with that material?


A. That was dumped down in the back.


Who did that?


A. Whoever had that job that day. Whoever the


boss felt like telling to do that.


Did you ever do that job?


A. No. I cleaned the thing out and put it in drum


but never took it down back.


Do you remember who did?


A. I don't know.


Did Joseph Cifelli do that?


A. I don't know. He cleaned it out, too. We all


took our turns cleaning out this big hopper, big


dust collector.


Did Vincent Buonanno ever clean out the dust?


A. I never seen him.


Did he have any responsibility with respect to waste


created in that area?


A. No. No. His responsibility was to come in


there and work his eight hours and go home.


Is that what he worked, eight hours?


A. Yes.
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Five days a week?


2 A. I don't know if he worked five days every


3


4


week.


did.


I don't know.


I don't know.


I can't remember. He probably


5


6


7


8


9


Q.


MR. STEINMETZ: Let's take a break, and


I'll go through my notes.


(OFF THE RECORD)


Mr. Nadeau, were there any fires at New England


Container when you were there?


10 A. Yes.


11 Q. How often?


12 A. I don't know. A couple of times a month. I


13 don't know. Once a week. A couple of times a


14 month. I don't know. There was always something


15


16


17


Q.


catching fire from the incinerator.


What types of fires? Were all the fires in the area


of the incinerator?


18 A. Yes.


19 Q. They weren't anywhere else?


20 A. No.


21 Q. How did the fires start?


22 A. Sparks. The old burner, we had a torch we used


23


24


to burn covers, and sparks used to fly. Probably


did it, too.
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What would catch on fire?


A. Plastic bags.


Anything else?


A. No, not that I know of.


Did the ground ever catch on fire?


A. Yes.


How often was that?


A. Whenever there was a fire, I guess.


And what would burn on the ground, were there


chemicals on the ground that would burn?


A. Probably.


How did you know that?


A. I don't know. Unless a barrel got tipped over


and something came out of it, leaked out of it.


I'd like to you turn back to Exhibit Number 3 and


turn to the second page, and I'm going to look at


the end of the first full sentence at the end of the


carryover paragraph, the last sentence says, "There


were spills and leaks onto the ground from the


barrels." Do you see that?


A. Yes.


Is that accurate?


A. If I said so, it must be, yes.


Now, earlier today you talked about rejecting
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barrels with leaks?


A. Yes.


But were there other barrels that you did accept


that leaked onto the ground?


A. I didn't accept them all. I don't know what


the other guys took. I can't say what they took. I


know what I took.


What do you remember about there being spills and


leaks onto the ground from the barrels?


A. I don't know. If the drum got knocked over"and


something was in it, it would corne out.


How often would that happen?


A. I don't know. I couldn't tell you.


Would it happen more than once a month?


A. I don't know.


Did you ever


A. Like I told you, I wasn't there all the time.


I worked here today, there tomorrow, the next day.


Did you ever have to buy new clothes because you got


chemicals on your clothes?


A. No. We had uniforms. Supplied us with


uniforms.


Did you have to change uniforms because of chemicals


on your uniform?
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1 A. '- . .Once or tW1ce a year they changed them anyway,


2


3 Q.


from summer to winter they changed them.


How often did they have to be cleaned?


4 A. Every week. You didn't wear them for six


5


6 Q.


months.


What about shoes?


7 A. You bought your own.


8 Q. You bought your own?


9 A. Yes.


10 Q. How often did you have to change your shoes?


11 A. Once a year. I think his father supplied us


12


13


with boots.


to wear.


I'm not sure. I think he gave us boots


14


15


Q. Did you ever have to change your boots because you


got chemicals on them?


16 A. No.


17


18


19


Q. Now, you talked earlier about a Metro Atlantic truck


used to bring the waste materials from the pit to


the area you called the dump, right?


20 A. Yes.


21 Q. Was that truck borrowed from Metro Atlantic?


22 A. Yes.


23


24


Q. How did that work, did someone from Metro Atlantic


drive it over?
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A. No, we~went and got it. They parked them over


there anyway, and if they weren't making deliveries


with it, we'd use it.


Looking at Exhibit 2, can you tell where Metro


parked its trucks?


A. Is that the one they call the Texas Tower?


From there down, we all parked in here. And they


parked their trucks down there. Sometimes they'd


park them up front, too.


Can you mark using this pen, can you put a "T" f6r


where the trucks were.


(WITNESS COMPLIED)


Would a Metro Atlantic employee drive?


14 A. No.


15


16


Q. And by that, you mean New England Container


employees?


17 A. Yes.


18


19


20


21


22


23


Q.


Q.


Were there certain employees that would drive down


to the dump?


A. Whoever was dumping that day, yes, would take


it down.


Do you remember the names of the employees that


would drive?


24 A. I did it. Joe Cifelli must have done it. Earl
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~ .
Taylor must have done 1t.


Do you remember Joe Cifelli driving the truck to the


dump?


4 A. No. Don't remember him doing it, but we all


5


6 Q.


had our turns.


You're pretty confident he did?


7 A. Most of the time there were only five guys


8


9


10


11


Q.


there, and the guys that did most of the dirt work


was me, Joe Cifelli, and Earl Taylor.


When you were down at this area you called a dump,


would you see people from Metro Atlantic down there?


12 A. No, but we used to see them go down there.


13 Q. How often would you see them go down there?


14 A. Quite a bit. They dumped 95 percent of the


15


16


17


18 Q.


stuff down there from Metro. They dumped 95 percent


of the stuff down there. I told that to the other


guy, too.


What makes you say that?


19 A. Because they did. I seen him.


20 Q. What makes you use the number "95 percent"?


21 A. Because that's how much material they dumped


22


23


24


down there. They had these presses that made a


sludge, looked like mud, black mud they'd dump down


there.
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How frequently would you see trucks from Metro


Atlantic going down to the area that you called a


dump?


A. , Once or twice a week, at least. I think they


cleaned the presses once or twice a week, and that's


where they dumped the barrels.


And would they use the same truck?


A. Well, they had more than one truck.


What type of truck was it?


A. International. I forget the size of it. It


was a closed-in truck. It had the door that opened


up in the back.


How big of a truck was it?


A. I don't know if it was a five ton or two ton.


I can't remember.


Do you know how wide that would be?


A. Eight feet, at least. I think it held either


three or four drums across.


Was there any problem driving the truck down the


path?


A. No.


There was enough room?


A. It was a road down there.


but it was a road.
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How often W6uld New England Container go down to the


dump area?


1


2


3


Q.


A. Not too often, because we never had that much


4


5


6 Q.


stuff. Like I said, we burned most of that stuff.


Most of our stuff was burned.


I think you said you cleaned the


7 A. The gaskets and plastic bags, that got dumped


8


9


down there, because that stuff just melted. It


didn't burn.


could get the truck.


Once you cleaned the pit, would that get dumped down


there?


I think you said you cleaned the pit once a week; is


that right?


10


11


12


13


14


15


16


Q.


Q.


A.


A.


That got dumped down there, right.


Yes. Maybe not that day. Had to wait until we


17


18


19


20


Q. Now, we talked about Vincent and Bernard Buonanno,


and I'm going to ask you a different question. Were


there any members of the Buonanno family that would


help you bring materials to this dump area?


a bad memory, but not that bad.


Were there ever any explosions at the plant?


21


22


23


24


Q.


A.


A.


No. I think you already asked me that. I got


Yes. Sure.
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How often were there explosions?


2 A. I don't know. I couldn't tell you.


3


4


5


Q. Do you remember more than five?


THE WITNESS: All the time I was there?


MR. STEINMETZ: Yes.


6 A. I don't know. I couldn't tell you how many.


7 There probably was I couldn't -- to be honest


8


9 Q.


with you, I really don't remember.


What caused the explosions?


10 A. Stuff in the drums. If the pit caught on fire,


11


12


13


Q.


sometimes that would explode, the pit.


Do you remember any explosions or fires when Vincent


Buonanno was working during the summer?


14 A. No.


15


16


17


Q. Now, you indicated Vincent Buonanno worked about


three or four summers; were those the last three or


four summers you worked at New England Container?


18 A. I think so. I'm not sure.


19


20


Q. Now, you mentioned that at some point you started


driving a truck?


21 A. I did.


22 Q. For New England Container?


23 A. Yes.


24 Q. That was about seven years after you started?
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2


3


4


5


Q. Now, once you started driving the truck, how much,


what percentage of your time did you spend driving a


truck and what percentage of your time did you spend


at the plant?


6 A. Most of the time I was on the road.


7


8


Q. When you weren't on the road, what were you doing at


the plant?


9 A. Out in the yard checking drums or stacking them


10


11 Q.


and getting orders ready to go out for the next day.


What other types of stuff were you doing?


12 A. Painting. If the painter didn't come in that


13


14


15 Q.


day, I'd paint, then I'd load it on the truck and go


deliver.


Were you still cleaning out the pit?


16 A. No.


17 Q. Who was doing that?


18 A. No idea.


19


20


21


Q. When you were a truck driver, what responsibilities


did you have for bringing materials to the dump


area?


22 A. Nobody had any responsibilities for doing


23 that. I told you, I didn't, I was out of there. I


24 was on the road.
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Q.


Q.


Q.
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But would y6u still pitch in and help out?


A. Yes. Wherever they needed help, when I come


back, wherever they needed help, that's where they'd


send me; but most of the time I was on the road.


They had enough deliveries they kept me going.


Did you come to the plant each morning?


A. Yes.


pick up barrels from the plant?


A. Yes. Load the truck.


Unload barrels?


A. Yes.


Were you still involved with painting?


A. Now and then, yes.


Sandblasting?


A. No.


MR. STEINMETZ: I don't have any further


questions now. I may have some follow-up questions


after Attorney Sherman has a chance to ask you some


questions.


THE WITNESS: No problem. I've got


nothing to hide. No problem.


EXAMINATION BY MR. SHERMAN


Mr. Nadeau, as you know, my name is Deming Sherman,


and I represent Vincent Buonanno in this case.


ALLIED COURT REPORTERS, INC. (401) 946-5500







10/112002 Raymond Nadeau


Page 62


Q. And was that company in operation during the time


that you worked at New England Container?


A. Yes. It was there when I quit.


Q. And what types of chemicals do they make, to your


knowledge?


Could you tell me what type of a company that was?


Do you remember when that happened?


You have referred a few times to a company called


Metro Atlantic?


'-Yes.


Yes.


Chemical.


Yes. Formaldehyde. They had formaldehyde


They made a metal stripper, they made something


Yes.


No. I was on the truck. As a matter of fact,


A.


A.


A.


A.


that went in toothpaste. Most of the stuff was for


cloth, I think. I'm not sure.


For textiles?


A.


there. As a matter of fact, a tanker truck pumped


chemical into the wrong top and blew the top off the


tank, and then they had to paint six or seven houses


in the town. Looked like Agent Orange in the town.


Is this something that happened at Metro Atlantic?


A.


A.


Q.


Q.


Q.


Q.


Q.


1


2


3


4


5


6


7


8


9


10


11


12


13


14


15


16


17


18


19


20


21


22


23


24
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I was on Mineral Spring Avenue -- what the heck is


the name of the street Fatima Hospital is on -- I


was at that red light and seen it. It looked like


an atomic bomb going off, and I said, "Look, there


goes the chemical plant. It blew up."


You said Metro Chemical had a landfill south of the


New England Container plant?


8 A. That's where they dumped all their stuff.


9 Q. Do you know how long that was there?


10 A. It was there when I got there and when I left.


11 Q. And you got there in 1956?


12 A. Yes.


13


14


Q. Do you remember that the area where the landfill was


located was a marshy area?


15 A. There was water on both sides. You could only


16


17


18


Q.


get down so far.


Because the two rivers converged at that point?


MR. STEINMETZ: Objection.


19 A. Yes.


20


21


Q. Do you remember that the area was wet or marshy all


the time?


Do you remember whether there were any paths in that


22


23 Q.


A. Yes.


24 area?
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Q.


Q.


Q.


Q.


Q.
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A. Just that one road going through it.


Approximately how wide was that road?


A. Wide enough for a truck.


What type of a road was it?


A. Dirt.


Now, I believe you said that you worked at New


England Container from 1956 until about 1969?


A. Yes.


And during the last seven years or so, you were a


truck driver, is that correct?


A. Yes.


And during that period of time that you were a truck


driver, tell me what your daily routine was?


MR. STEINMETZ: Objection.


A. Corne in in the morning, see if there's any


deliveries, load the truck and go deliver them.


And did you bring drums back to the plant?


A. Yes. If they had any empties, I'd bring them


back.


And you delivered to customers around Providence and


New England?


A. Rhode Island, yes.


Did you pick up drums from Metro Atlantic at all?


A. No. They brought their own down. When they
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went out and delivered their chemicals, they took


dirty drums back, and we bought them all.


So, some of the drums processed by New England


Container came from Metro Atlantic?


5 A. Yes.


6


7


Q. Typically, when you were a truck driver, what was


your hourly, the number of hours you worked per day?


8 A. Sometimes I'd have to work overtime. They'd


9


10


11


12


13


Q.


send me out at two or three o'clock with a delivery


and wouldn't get back until four, five, six at


night.


What were your beginning hours, typically, when did


you begin?


14 A. 7:00 or 7:30, I think.


15


16


17


18


Q. And typically, when you were driving your truck


during that time, were you away from the New England


Container plant most of that time?


MR. STEINMETZ: Objection.


19 A. Yes.


20


21


22


Q. And you were away from the New England Container


plant, because you were making deliveries or picking


up drums, correct?


23 A. Yes.


24 Q. And sometimes you would have overtime because you'd
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get a late ~otice of a delivery you had to make,


correct?


A. Well, they had an order to get out in the


morning and asked me if I wanted to work overtime to


help get it ready, so I'd stay and get it ready.


So, if you were working overtime, you were also away


from the New England Container plant?


A. Yes.


So, tell me on a percentage basis, how much time,


when you were a truck driver now, how much time you


were away from the plant as opposed to how much time


you were actually at the plant?


MR. STEINMETZ: Objection.


MR. SHERMAN: Roughly.


A. six hours a day.


Six hours a day?


A. Yes. Sometimes ten.


Sometimes ten. So, a pretty good portion of your


time as a truck driver was spent on the road?


MR. STEINMETZ: Objection.


A. Yes.


Now, you testified that from time to time, you took


some drums of sludge down to this landfill, and my


question is did you do that at all during the period
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that you were a truck driver?


2 A. No, I didn't. No.


3


4


5


Q. So, if you did it, it was during the time that you


were a laborer in the plant, correct?


MR. STEINMETZ: Objection.


6 A. Yes.


7


8


Q. And you were a laborer in the plant from about 1956


until about 1962 or '63, something like that?


9 A. Yes.


10


11


12


Q. So, it was during that period of time that you


remember taking a couple of drums a week down to


this landfill, is that correct?


13 A. Yes.


14


15


Q. Now, can you tell me what you mean by the word


"sludge"?


16 A. Like mud. Sludge.


17


18


Q. Something that's somewhere between a liquid and a


solid?


19 A. Yes, it's wet. It's heavy wet.


20


21


Q. Now, you were asked a couple of times about plastic


bags that you disposed of?


22 A. Yes.


23 Q. Where did these plastic bags come from?


24 A. There was a liner in the drum.
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In every drum?


2 A. No.


3 Q. Some drums?


4 A. Some drums. Certain chemicals, because it had


5


6


7


Q.


a reaction to the metal, I guess. I don't know.


So, at what point would you observe a liner and then


do something with it?


8 A. We took it out. If it had one in it, we took


9


10


11


12


Q.


it out and threw it in the pile.


So, this would be at the point the drum was


delivered to New England Container plant and you


inspected it and saw a plastic bag?
/


13 A. Yes.


14


15


16


17


18


19


Q. And at that point, you'd take the plastic bag out


and do something with it?


A. Yes.


Q. What did you do with it?


A. We threw them away.


Q. Where did you throw them away?


20 A. Ended up down in the dump.


21 Q. Where did you throw them?


22 A. We had old barrels and threw them in old


23


24 Q.


barrels.


So, you put them in old barrels?
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A. Yes.


Now, again, was this during the time you were a


laborer?


A. Yes.


I'm going to distinguish my questions so we


understand what we're talking about. When I say you


were a laborer, that was between the period '56 and


'62 or '63, and the other period was when you were a


truck driver?


A. Yes.


So, when you were a laborer, that's when you would


dispose of these plastic bags, correct?


A. Yes.


And so these plastic bags were put in a drum, and


they were taken at some point to this landfill?


A. Yes.


You also refer to gaskets?


A. That was for the cover, rubber gasket. So when


the cover is on the drum, it doesn't leak.


First of all, tell me what a gasket is?


A. It's made out of rubber, square, half-inch


square. Big, round as the drum.


It seals?


A. It seals the cover to the drum. A seal.


ALLIED COURT REPORTERS, INC. (401) 946-5500







10/1/2002


1


2


Q.


Raymond Nadeau


Page 70
,-


That would be something on the drum that would come


into New England Container chemical plant?


3


4


A.


head.


Yes, every drum that had chemicals had one open


5 Q. What did you do with the gaskets?


6 A. They'd get thrown away with the plastic bag.


7 Q. Did you have a dumpster?


8 A. No. They didn't have dumpsters back then.


9


10


Q. Do you ever remember seeing a dumpster on the


premises of New England Container?


11 A. Not while I was there.


12 Q. Just talking about when you were there?


13 A. No.


14


15


16


17


18


19


20


Q. Either when you were there as a laborer or when you


were there as a truck driver?


A. No.


Q. You don't ever remember seeing a dumpster?


A. No.


Q. How was ordinary trash disposed of, like cardboard


or paper or other types of trash?


21 A. Burned. Paper we burned. That's how we


22 started the fires in the barrels. If they had


23


24


lacquer in them, instead of putting it in the


furnace so it wouldn't blow up, take it aside and
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throw the paper in, throw it on the ground and throw


them in the incinerator after.


Was there any cardboard or wood ever disposed of?


4


5


6


7


8


9


10


11


12


13


A. Probably.


Q. And you don't remembe'r a dumpster at all?


A. No.


Q. What about ash from the furnace, do you remember


that there was any ash that was created as a result


of processing of the drums?


A. Yes.


Q. What happened to that?


.A. That got thrown down the back, to the - - that


got put in drums.


14


15


Q. And then from time to time, the drums were taken to


the landfill?


16 A. Yes.


17 Q. Did you ever do that yourself?


18 A. Probably.


19 Q. Do you remember?


20 A. I probably did, but I don't. I must have, if I


21


22


23


24


Q.


worked there. I must have. I just can't remember.


. Now, you were asked if you ever remembered a truck


that came to the New England Container premises and


cleaned out the pit you testified about; do you ever
\
I
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'.remember such a truck?


MR. STEINMETZ: Objection. Asked and


answered.


4 A. No.


5 Q. Never?


6 A. Like I said, after I left there, I don't know


7


8


9


Q.


what happened.


Now, I understand that after you left, you wouldn't


know, but I'm talking about when you were there?


10 A. No. We cleaned the pit out by hand.


11


12


13


Q. During the period that you were a truck driver, did


you see the pit cleaned out by hand?


MR. STEINMETZ: Objection.


14 A. No.


15


16


Q. So, you wouldn't have seen how the pit got cleaned


out during that period, would you?


17 A. No. If I wasn't there, I couldn't tell.


18


19


Q. You weren't there, you were out on the road,


correct?


20 A. Yes.


21


22


23


24


Q. So, it's possible, at least during that period, a


truck could have come to the New England Container


property and cleaned out the pit, is that possible?


MR. STEINMETZ: Objection.
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Q.


Q.


Q.


Q.


Q.
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And you wouldn't necessarily know, because you were


out on the road?


MR. STEINMETZ: Objection.


A. I wasn't there.


That was your job, and you were good at it, you


were a good truck driver?


A. I guess. I didn't get in any accidents.


Well, they kept you on there for a long time?


A. They couldn't get any help to stay there. I


had three little kids. I had to work.


Yes. Okay. Now, let's go back to when you were a


laborer and drums carne into the plant on a truck,


and the first thing that happened is they were


unloaded, correct?


A. Correct.


And the next thing that happened is they were


counted, correct?


A. Yes.


And they were also inspected, correct?


A. Yes.


Did you participate in the inspections?


A. Yes.


And if a drum was real heavy, you didn't accept it?
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Q.
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MR. STEINMETZ: Objection.


A. We were told not to take them off the truck.


And that's because if it was heavy, it contained


something, correct?


A. Yes. It had waste in it.


And you would send it back to wherever it came from?


A. Yes.


Now, if you saw a drum that was leaking, what did do


you with it?


A. Told the guy to keep it.


I'm sorry?


A. Told the guy to keep it. Don't take it off the


truck.


So, a leaking drum would be sent back, too?


A. Yes.


So, the only drums you would accept would be drums


that weren't leaking?


A. Yes.


Weren't heavy?


A. Yes. And weren't rotted. We had to inspect


them and make sure the bottoms weren't rotted.


In other words, drums you could recondition?


A. Yes.


Now, some of those drums had covers on them,
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A. Correct.


And some of them didn't, -correct?


A. Correct.


Now, with respect to the ones that didn't have


covers on them, did you inspect the insides?


A. Yes.


And when you looked inside, and if you saw some


liquid residue, what did you do?


A. They all had a little bit in them.


Did you empty them out?


A. Could have been water. No, we didn't empty


them out.


You didn't empty them into the pit?


A. When they got burned, they got tipped upside


down.


I understand that. Let's say they had a couple of


inches of residue or sludge or liquid or whatever


and you call it, didn't you go over and empty it


into it pit so you'd empty out the drum?


MR. STEINMETZ: Objection.


A. No. If it was flammable, we burned it. Like I


said, a piece of paper and burned it.


That would be one way of cleaning it out?


ALLIED COURT REPORTERS, INC. (401) 946-5500







10/1/2002 Raymond Nadeau


Page 76


1 A.
I


That is how we eliminated it.


2 Q. What if it wasn't flammable?


3 A. It ended up in the pit.


4


5


6


Q. So, you did empty it in the pit, is that what you're


telling me about?


MR. STEINMETZ: Objection.


7 A. It eventually ended up in the pit. We didn't


8


9


10 Q.


pour it into the pit. The chain dragged it into the


pit.


You don't pour it on the ground?


11 A. No, because we had to walk on it.


12


13


Q. You didn't want to walk on anything you poured onto


the ground?


14


15


A.


feet.


No, you don't know what it would do to your


16


17


Q. So, it was a safety issue, as far as you're


concerned?


18 A. Yes.


19


20


21


Q. Now, the drums that were covered that had a cover


on, those were stored, as I understand, on their


sides and put in a pyramid?


22 A. That's the tight drum, yes.


23 Q. So-called tight drum?


24 A. Yes.
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Is there a aifference between a covered drum and a


tight drum?


3 A. Yes.


4 Q. What's the difference?


5 A. The open head got a cover and tight has a


6


7


8


9


Q.


little bung hole and bung hole and cover. You can't


take it out.


So, those drums, the tight drums, you stored on


their sides?


10 A. There's no way they leaked.


11 Q. They didn't leak?


12 A. No.


13 Q. They were stored in a pyramid?


14 A. We inspected them first before we stacked them.


15 Q. What do you mean?


16 A. We used to light them, took the plug out and


17


18


19


20


21


22


23


Q.


used a light or used the sunlight. Some were lined


and unlined. We had to separate them. If they were


rusty, we put them in another pile and bent in the


bung, and it got converted and made an open head


drum out of it, and that went in the incinerator.


So, one category was so-called tight drums, and


those had the two bung holes?


24 A. Yes.
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And you inspected those first to make sure there


wasn't anything inside?


MR. STEINMETZ: Objection.


4 A. Yes.


5 Q. And then you stacked them?


6 A. Yes.


7 Q. And then they would be processed at some point?


8 A. Yes.


9


10


Q. Now the next category of drums would be drums that


had a cover on them?


11 A. Yes. Open head.


12


13


Q. And tell me how you inspected those drums and what


you did with those drums?


14 A. We just looked at the outside, checked the


15


16


17


18


19 Q.


bottoms. You could see some that didn't have the


cover on them, you could see the date, and if the


date was too old, we didn't take them. Send them


back.


What do you mean if the date was too old?


20 A. If the drum was ten years old, what good is it?


21


22


23 Q.


It goes in the sandblaster, it would burn a hole in


it.


So, you'd send that back to the customer?


24 A. Yes.
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SO, these are drums that are actually open at one


end so you could look inside and see what was open?


3 A. Yes, if they had a cover and ring on, we


4


5


6


Q.


wouldn't take it off.


So, that would be a third category, cover and drum


on it and gasket and maybe a bag?


7 A. Yes.


8


9


Q. So, did you take the cover off to look what was


inside?


10 A. No.


11 Q. What did you do with those types of drums?


12 A. We just, when we got ready to burn them, take


13


14


15


16


Q.


the cover off and take the bag and threw it in with


the rest of them.


So, you didn't take the bag out until you were ready


to process the drums?


17 A. Yes.


18


19


Q. Now, with respect to the tight drums, you said you


never saw any of those leaking, correct?


20 A. Yes.


21


22


23


24


Q. With respect to the open head drums, did you ever


see any of those leaking when they were in the


premises of New England Container?


MR. STEINMETZ: Objection.
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Q.


Q.


Q.
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A. No.


If they were leaking, you'd send them back?


A. Right.


They'd never get off the truck?


A. No.


And with respect to the drums that had a cover on


them, did you ever see any of those that were


leaking?


MR. STEINMETZ: Objection.


A. No.


And if they were leaking, again, you would have sent


those drums back?


A. Send them back, yes.


So, the only drums, therefore, that you accepted and


that were stored outside the plant?


A. Yes.


Were drums that weren't leaking, right?


A. Yes. Right.


And so, if they weren't leaking, then there wouldn't


have been any pools of water or pools of liquid that


contain anything from the drums, right?


MR. STEINMETZ: Objection.


A. No.


Am I correct?
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A. Right. '-


Q. You have to answer yes or no.


A. Okay. I'm a head shaker.


Q. Now, I've been asking you questions about the drums


that you saw when you were a laborer?


6 A. Yes.


7


8


9


10


11


12


Q.


Q.


And the procedures that you followed; when you


became a truck driver, to your knowledge, were those


same procedures followed?


A. Yes.


And occasionally


A. Them where the rules.


13


14


Q. Those where the rules.


the rules?


Incidentally, who laid down


15 A. John McCuckie.


16 Q. Who was your boss?


17 A. He was our boss.


18 Q. He was the foreman?


19 A. Yes.


20 Q. He was the one who told you what to do?


21 A. Yes.


22


23


Q. Did you take any orders from anybody else?


MR. STEINMETZ: Objection.


24 A. Except his father. If his father came out and
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told me to do someth1ng, I'd do it.


Under what circumstances did you take any orders


from Mr. Bernard' Buonanno?


4 A. None, actually. He'd tell John.


5 Q. He never gave direct orders to you?


6 A. He came down and looked around, and if he


7


8


9 Q.


thought you were goofing off, he'd tell John, and


John would put the whip to you.


Did he ever tell John you were goofing off?


10 A. No. I'm a hard worker.


11 Q. You had a house and kids?


12


13


14


15


16


A. I had two jobs.


Q. You had two jobs?


A. Yes. I needed my job.


Q. SO when you took your orders from John?


A. John, yes.


17


18


Q. Was he your boss or foreman during the whole time


you worked there?


19 A. No.


20 Q. Was there any other boss or foreman?


21 A. Yes. I think it was the last year I worked


22


23


24 Q.


there. You know him, Vinny, I don't know this guy's


name.


It wasn't Vincent?
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1 A. '-He went to college with you right after John


2


3 Q.


got done.


Just tell me what you can remember.


4 A. He just took over John's position, that's all.


5 Q. Did John retire?


6 A. No. They canned him, I guess.


7 Q. Do you know?


8 A. I don't know why. Just one day he was gone.


9


10


11


12


13


14


Q. He was gone one day?


A. Yes.


Q. For whatever reason.


A. It wasn't my business.


Q. SO, you had, for about a year, there was someone


else who was your foreman or boss, correct?


15 A. Yes.


16 Q. And then you left?


17 A. Around there. Around a year. Maybe less. It


18 could be less. I didn't like the guy anyway.


19 Q. And then you left at some point?


20 A. Yes.


21


22


23


Q. You never took any orders from Vinny Buonanno, did


you?


MR. STEINMETZ: Objection.


24 A. No. He was a worker when he worked there like
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the rest of'- us.


Do you remember any specific orders you took from


Bernie Buonanno, his father?


4 A. The only things he told me is, "Hurry up back,


5


6


7


8 Q.


we got more orders to take out." As a matter of


fact, he used to follow me to some of the places to


make sure I hurried up back.


He was anxious to keep the business moving?


9 A. Yes. He had a business to run.


10


11


Q. Did Bernie Buonanno have anything to do with Metro


Atlantic?


12 A. Yes. I don't know if he was a manager or what


13


14 Q.


he was up there.


Spent a lot of time up there?


15 A. That's how I got hired, through him. He was up


16


17


18


Q.


at Metro's office. He was up there.


You interviewed with Bernie Buonanno at his office


at Metro Atlantic?


19 A. Yes. He could put me to work in the barrel


20


21 Q.


shop or Metro.


Where did he put you to work?


22 A. He put me to work in the barrel shop, because


23


24 Q.


he needed help down there.


How often did you see Bernie Buonanno?
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1 A. sometimes you wouldn't see him at all.


2 Q. Not very often?


3 A. Near the end there where he had his office down


4


5 Q.


there, I seen him every day. Every day he came in.


When you say, "near the end," what do you mean?


6 A. Right before I quit.


7


8


Q. About a year or two before you quit, is that what


you mean?


9 A. Yes. When he left Metro, he came down and had


10


11 Q.


his main office in the barrel shop.


I see.


12 A. That's when I seen him every day.


13


14


Q~ Now, when he was at Metro, did you see him very


often?


15 A. No. The only time I'd see him is to go ask him


16


17 Q.


for a raise.


Did he give it to you?


18 A. Yes. Gave me a couple of arguments but --


19 Q. Liked to take care of his people?


20 A. You want me to tell you the story I told her?


21 Q. I don't know.


22 A. I went two years without a raise, and I went in


23


24


his office and said, "It's been two years." He


said, "Time doesn't mean nothing." I said, "All
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right." A month after, I knocked on his door, and


he said, "What can I do for you?" "I got to talk to


you." He said, "What do you want?" "I want a


raise." I said, "You told me time didn't mean


nothing." He gave me -- I beat him out of another


two dollars a week.


It made a difference, didn't it?


he was my boss.


Did he ever tell you to clean out that pit?


While he was at Metro Atlantic, did Mr. Bernie


Buonanno ever tell you to take any of that sludge


from the pit down to the landfill?


MR. STEINMETZ: Objection.


difference. Back then, two dollars was two dollars.


Now you can't buy a pack of cigarettes for that ..


Just going back, you saw Mr. Bernie Buonanno


occasionally?


MR. STEINMETZ: Objection.


No, I'm talking about Bernie Buonanno?


8


9


10


11


12


13


14


15


16


17


18


19


20


21


22


23


24


Q..


Q.


Q.


Q.


A.


A.


A.


A.


A.


Yes. When you got little kids, it made a big


Yes.


All my orders came from John McCuckie, because


Yes.


No.


ALLIED COURT REPORTERS, INC. (401) 946-5500







10/1/2002 Raymond Nadeau


You took a truck ride with him once, right?


I'm talking about --


Page 87


So, whatever orders you got came from John McCuckie?


Do you ever remember any other work that you did


with him?


McCuskie, however you want to call it,


No.


We'd tell jokes, fooled around.


I don't know, to tell you the truth.


Sure.


Yes.


No.


No.


A.


A.


McCuckie. I forget how you say it. Big guy. You


didn't goof off with him there.


You didn't goof off with Mr. McCuckie?


He was a task master, was he. Did you always get


along with Vinny Buonanno?


A.


Tell me everything that you remember that you did


with Vinny Buonanno, just what you remember?


MR. STEINMETZ: Objection.


A.


A.


A.


A.


A.


Do you ever remember talking to Vinny Buonanno about


the business of New England Container?


MR. STEINMETZ: Objection.


Q.


Q.


Q.


Q.


Q.


Q.


Q.


Q.


1


2


3


4


5


6


7


8


9
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Do you ever 'remember talking to him about the


operations of New England Container?


3 A. No.


4


5


6


Q. Did you joke with him?


A. We'd get out on the truck, forget it.


out on the truck, we were away from there.


We got
l'


r
7 Q. You were away from there and talk about other things?


8 A. Yes. Everything.


9


10


11


12


13


14


Q.


:,0.


Q.


Sports?


A. Everything.


Did you get along with him all right?


A. I got along with his brother, too,


Bernie. He was a nice kid.


Was Vinny a hard worker?


young


15 A. Yes.


16


17


Q. So, even though he was the boss's son, he worked


very hard?


18 A. If the boss said, "You and Vinny jump in the


19


20


21 Q.


river," we both jumped in the river. He wasn't


afraid to get dirty.


What about Bernie, Bernie, Jr.?


22


23


A.


him.


He wasn't there that long. I don't remember


24 Q. You don't remember him?
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Q.


Q.


Q.


Q.


Q.


Q.


Q.


Q.
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A. No.


Now, you remember Joe Cifelli?


A. Yes.


Did you work with him?


A. Yes.


He worked in the plant, right?


A. Yes.


Did he work in the plant for all the time that you


were there?


A. No. He went driving a truck. He drove a


trailer truck.


What is the difference between what he did and what


you did in terms of driving a truck?


A. He drove a trailer truck; I didn't.


What does that mean?


A. He drove a trailer truck. I drove a straight


job. He drove a trailer truck.


But did he deliver and pick up drums, also?


A. Yes.


Just a different type of truck?


A. Yes. Held more drums.


Now, you were asked if you ever cleaned out the pit


with Joe Cifelli?


A. Yes.
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8 Q.


9


10


11
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14


15


16 Q.


17


18


19 Q.


20


21


22


23 Q.


24
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Do you remefuber when that was?


A. No.


Was it when you were a laborer?


A. Yes.


It wasn't when you were a truck driver?


MR. STEINMETZ: Objection.


A. No.


And do you have a clear recollection of cleaning out


the pit with Joe Cifelli?


MR. STEINMETZ: Objection. Asked and .


answered.


A. Yes.


And you recall going with Mr. Cifelli down to this


landfill area?


A. Yes. More or less, yes.


More or less; is it a clear recollection? A little


hazy?


A. Hazy.


Hazy. Is it possible you didn't do that with him?


MR. STEINMETZ: Objection.


A. There was only, like I say, there was only a


few of us there. We had to work together.


Is it possible that you just don't remember clearly


what happened during that period of time?
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MR. STEINMETZ: Objection.


A. No. Just bits and pieces I remember. Stuff


you try to forget, you don't want to remember down


there.


So, you remember bits and pieces?


MR. STEINMETZ: Objection.


A. Yes.


You don't remember everything?


MR. STEINMETZ: Objection.


A. No.


Incidentally, you were asked about some explosions?


A. Yes.


Tell me what type of explosions you were referring


to?


A. Something from the burner set them off.


This wasn't something that exploded the whole


building, did it?


A. No, this was outside.


Outside?


A. Yes.


So, a small explosion?


A. Yes.


Like a pop?


MR. STEINMETZ: Objection.
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A. One tifue I remember this kid Jesse, he's dead


now, he was dumping drums with alcohol in them on


the conveyor belt, and it went in the pit, and when


this thing raked the fire back, that's when it


went. You couldn't see the furnace, it was one big


Did it burn down the furnace?


Talking about at New England Container?


What other explosion or explosions do you remember?


pit. That's when the fire trucks come down and put


it out.


9


10


11


12


13


14


15


Q.•


Q.


A.


A.


A.


No, nothing. Just burnt up what was in the


When Metro's tank blew up.


That is the only one.


16 Q. Just that one time?


17 A. Yes.


18 Q. Do you remember when that was?


19 A. No, I don't. I don't remember what year it


20


21


22


23


Q.


was. I remember it happening, but I don't remember


what day it was. I'm not too good on dates.


Do you remember whether it was during the time that


you were a laborer as opposed to a truck driver?


24 A. I think it was.
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That's all?


Were these fires that were contained inside a drum?


From the drums, meaning what?


was piled on top of these drums, bags.


I'm not sure I understand.


I don't know.


Yes.


Yes.


Maybe the bags would catch on fire, the plastic


Like I say, from the drums.


It would be on top of them, because the stuff


That's how full these things used to get. We


Yes. Catch fire.


A.


A.


A.


A.


bags or something.


Now, you also were asked about whether you


remembered any fires; tell me the fires you


remembered?


Page 93


And as far as you remember, the explosion and the


fire was confined to this pit area?


A.


A.


never had time to clean up, just had to keep going


and going.


You're talking about the drums where you would stuff


the plastic bags?


A.


That would catch fire; okay, I see. And how would


the fire or fires be put out?


Q.


Q.


Q.


Q.


Q.


Q.


Q.


Q.
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1 A. Fire trucks come in, or we'd grab a fire


2 extinguisher, and if we couldn't put it out, they'd


3 call the fire department.


4 Q. How often would that occur?


5 A. A couple of times a month, I guess.


6 Q. A couple of times a month?


7 A. Yes.


8 Q. Did you consider those fires serious?


9 MR. STEINMETZ: Objection.


10 A. No.


A. Sparks.


Any other fires that you remember?


Do you know how they started?


No.A.


Q.


Q.


11


12


14


13


15 Q. You were asked some questions about that affidavit


16 in front of you that Exhibit 3?


17 A. Yes.


18 Q. This document, if you look at the last page, you see


19 that it has a date on it of October 27, 2000; do you


20 see in the very last line --


21


22


THE WITNESS: The last page?


MR. SHERMAN: Yes.


23 THE WITNESS: Where I signed?


24 MR. SHERMAN: Yes.
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is that your signature there?


2 A. Yes.


3 Q. "Raymond Nadeau?"


4 A. Yes.


5


6


7


Q. And if you come to the left side of the page and go


up a line, it says, "27th day of October 2000." Do


you see that?


8 A. Yes. Sure. Yes.


9


10


Q. And do you remember that that's when you signed this


affidavit?


11 A. Yes. It's been a couple of years, yes.


12 Q. And there's a name just under the date?


13 A. Yes.


14 Q. Looks like "Blake"?


15 A. Blake. He was the first guy that ever came to


16


17 Q.


my house.


He was one of several that came to see you?


18 A. One of four or five.


19 Q. How long did they spend with you?


20 A. He was there quite a while. He did all this


21


22


23


Q.


down, took him a while to write it.


Incidentally, this affidavit is not in your


handwriting, correct?


24 A. No. I didn't write nothing.
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Do you know~who wrote it?


A. Blake.


It's in his writing?


A. I didn't write nothing. I just told the guy,


and I signed it.


Did you sign it the same day that you were


interviewed?


A. Yes.


Do you remember whether you read through the


affidavit before you signed it?


A. Yes. He was reading it to me, yes. "Okay, is


this what you said?fl "Yes, I said that." You know.


Now, at some time after this, did someone come and


visit you again?


A. Yes.


Do you remember when that was?


A. No. I think there was four guys that came.


Four guys?


A. Yes.


Do you know where they came from?


A. I got their cards at home. I should have


brought them.


Do you remember if they were from the government?


A. Yes. The last guy said he was.
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Was Mr. Blake one of them?


2 A. No. He said he was a private investigator,


3


4 Q.


this Mr. Blake. That's what he told me.


He told you he was a private investigator?


5 A. For the Super Fund.


6


7


Q. Do you understand that the Super Fund is a


government program?


8 A. Yes.


9


10


Q. Did you understand Mr. Blake was an investigator for


the government?


11 A. Yes.


12


13


Q. And then the second time some people came to visit


you, was Mr. Blake --


14 A. No. Another guy.


15 Q. Another guy. Another investigator for Super Fund?


16 A. I don't know. He's from Centerdale. I forget


17


18 Q.


his name.


Do you remember signing?


19


20


A. Yes. Everything I told him I signed.


MR. SHERMAN: Let me show you another


21


22


23


24 Q.


document. Mark this as Exhibit A.


(DEFENDANT'S EXHIBIT A MARKED FOR


IDENTIFICATION)


Why don't you take a look at that.
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A. Yes.


Q. And it's dated April 24, 2002, is that correct?


A. Yes.


Q. Do you remember who it was that you talked to in


connection with this document?


I'm sorry?


Could you tell me what it is?


the guy, whoever it was, it was written again, and


Yes.


It's stuff I told the guy.


It's stuff I told the guy that asked me.


I got his card at home. If I had his card, I


He came back the first time -- the first time


A. I can read that.


(WITNESS PERUSES DOCUMENT)


MR. SHERMAN: You're all set?


MR. STEINMETZ: I'm all set.


Mr. Nadeau, I've handed you a document that's been


A.


marked Defendant's Exhibit A; do you recognize this?


A.


A.


And the guy, if you turn to the second page, I see


there's a signature; is that your signature?


A.


could tell you who he was, but I don't.


And I notice that this is typewritten; could you


tell me how that happened?


A.


Q.


Q.


Q.


Q.


Q.
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then he'd corne back with changes made, and I think


that's why I initial it here, and they redid it over


again and typed it up, and I signed it.


So, there were two visits then in connection with


this document, or were there more than two?


6 A. There was more than two. Unless, if this was


7 the last one. The last guy came twice. I almost


8


9


threw him out of the yard.


bother me. Leave me alone.


I told him, "Do not


I told my story, now


10 leave me alone." But they want to haunt me. I


11


12


13


14


15


16


17


18


19


20 Q.


walked out of the house, and he said, "Just give me


a minute. Can you read that?ff I said, "Okay." He


said, "I have to have this notarized, typed up and


notarized." He said, "Can I corne back for you to


sign it?" I said, "Okay, this is the last time."


So he carne back and said, "You don't have to have it


notarized, they said it was all right." So I just


signed it, and he took off. The last I seen of


him. He was the colored guy, the last guy.


You don't remember his name?


21 A. No.


22 Q. But you understood he was an investigator?


23 A. Yes. I think he said he worked for the federal


24 government or FBI or somebody. I don't know. He
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was an ex-state trooper. That's what he told me.


Did he say perhaps he worked for the EPA,


Environmental Protection Agency?


4 A. Could be. I don't remember trivial things like


5


6


7


8


Q.


that. It's important stuff for you guys, but to me,


it's not.


I understand. Do you remember reading this before


you signed it?


9 A. Yes.


10 Q. Is it accurate?


11 A. Yes. Well, the part about Mr. Buonanno telling


12


13


14


Q.


me what to do ain't.


That's not accurate?


MR. STEINMETZ: Objection.


15 A. No.


16 Q. You didn't tell that_ to the person?


17


18


A.


that.


I probably did -- no, I don't think I told him


19


20


21


22


Q.


Q.


So, those are not statements that you made to this


investigator, is that right?


MR. STEINMETZ: Objection.


Just tell me?


23 A. I don't know. I don't remember.


24 Q. Well, let me specifically turn you to paragraph
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It's on the first page. Can you read that


2


3


paragraph and just tell me if it's accurate.


(WITNESS PERUSES DOCUMENT)


4 A. He wasn't there.


5


6


7


8


9


Q. Mr. Buonanno wasn't there, was he?


A. No.


Q. SO, it's not accurate?


MR. STEINMETZ: Objection.


A. Mr. McCuckie was.


10


11


Q. Mr. MCCuckie was the one who gave you the orders;


right?


12 A. And this other fellow.


13 Q. But not Mr. Bernie Buonanno?


14 A. He never corne out and said, "You go do that."


15


16


17 Q.


He never did that. He gave his foreman orders to


tell us what to do.


You don't know what he told his foreman?


18 A. I don't know what he told his people, no.


19


20


21


22


23


24


Q.• You see down in the next paragraph down at the


bottom of the page, it says that you were instructed


by Mr. Buonanno about taking certain barrels to the


area south of the plant, you see that, that's not


correct, is it?


MR. STEINMETZ: Objection.
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16


17


18


19


20


21


22


23
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Q.


Q.


Q.


Q.


Q.


Q.


Q.
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Did you tell that to the investigator?


A. Maybe I said he was responsible. He never told


me.


He never told you directly, did he?


A. The foreman told me.


You got your orders from Mr. McCuckie?


A. Yes.


So, anything in his affidavit that indicates that


you received orders from Mr. Buonanno directly is


wrong; is that right?


MR. STEINMETZ: Objection.


A. The only orders he gave me is, "Get these


things delivered and get back here. We got more


deliveries to make."


That's all?


A. Yes. I probably would have told these guys


anything to get rid of them, just to get out of


there. They bothered me.


Do you remember ever having any other meetings with


any investigator for the EPA?


A. There was another -- there was four guys.


Let me just show you one other document, and maybe


you can remember this.
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11
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14
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21


22
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Q.


Q .•


Q.


Q.


Q.


Q.


Q.
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(DEFENDANT'S EXHIBIT B MARKED FOR


IDENTIFICATION)


Take a look at that, Mr. Nadeau, and I'll give you


a minute to review it.


(WITNESS PERUSES DOCUMENT)


Are you all set?


A. Yes.


Mr. Nadeau, do you recognize Exhibit C (sic) for


identification?


A. Yes.


Could you tell me what it is?


A. The stuff I told.


MR. STEINMETZ: I misstated it. It should


be Exhibit B, Defendant's Exhibit B for


identification. I apologize.


Do you recognize it?


A. Yes.


Could you tell me what it is?


A. It's stuff I told the guy that Came to my house.


Is this the same guy?


A. This was another guy.


Do you remember who it was?


A. No.


If you look on the last page, you see there's a
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person's name?


2 A. I'm pretty sure I have his name somewhere.


3 Q. Do you have any idea who that is?


4 A. No. That's the guy that I talked to. I don't


5


6


7


8


Q.


know. Like I said, there was four or five guys that


came.


When you say, "four or five guys that came," you


mean at different times or all at once?


9 A. Different times. Well, two guys came together


10 a couple of times, this one guy from Centerdale.' He


11 was a pain. I wanted to throw him out of my yard.


12


13 Q.


I thought he was going to sue me.


Do you remember who Mr. Israel was?


14 A. One guy came once. I don't.


15


16


Q. Do you know if Mr. Israel was also an investigator


for the government?


17 A. I think that's what he told me.


18


19


Q. And did he come and visit you and then prepare this


statement in a typewritten form, do you remember?


20 A. I don't remember if he had it with him or -- I


21


22


23


Q.


don't remember.


Do you remember talking about it with him before you


signed it?


24 A. Yes. There's another thing in here that says
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about Mr. Buonanno giving the orders, but I don't


think I said that.


You didn't say that?


4 A. No.


5


6


Q. So, that statement is wrong?


MR. STEINMETZ: Objection.


7 A. Wherever it says Mr. Buonanno told me to do


8


9


10


11


12


13


14


15


Q~


something is wrong. His foreman told me what to do.


MR. SHERMAN: No further questions. Thank


you, Mr. Nadeau.


FURTHER EXAMINATION BY MR. STEINMETZ


Mr. Nadeau, turning to Defendant's Exhibit A, turn


to the last page. Do you see towards the bottom


where it says, "I declare under the penalty of


perjury that the foregoing is true and correct"?


16 A. Yes.


17


18


Q. And did you believe that to be true when you signed


it?


19 A. If I signed it, yes.


20


21


22


23


24


Q. And is that your signature on this document?


A. Yes.


Q. Did you read it before you signed it?


A. Yes, I did.


Q. Did you believe everything in the statement was true
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. '- .when you s1gned 1t?


2


3


A.


yes.


Yes. I wouldn't have signed it if I didn't,


4


5


Q. Let's turn to Defendant's Exhibit B. Let's look at


the last page of this document. Do you see above


6 your signature where it says strike that. First,


7 let me ask you, is that your signature on this page?


8 A. Yes.


9


10


11


Q. And above your signature, it says, "Signed under the


pains and penalties of perjury this 14th day of .


August 2002," do you see that?


12 A. Yes, I see that.


13


14


Q. You understood you were signing under the pains and


penalties of perjury before you signed it?


15 A. Yes.


16 Q. Did you read this document before you signed it?


17


18


A.


it.


Yes. I just breezed through it. I didn't study


19


20


Q. Did you believe everything was true when you signed


it?


21 A. Yes.


22


23


24


Q. In here, it says that Item 4, you signed this


statement, says, "I personally received instructions


from Mr. Buonanno when I began working at NECC about
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18
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Q.


Q.


Q.


Q.
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the way such barrels or other groups of barrels


should be processed," right?


A. That, he never did.


Well, you signed this document, did you?


A. I know I signed it. I don't remember telling


the guy that.


Are you changing your story?


A. Yes. Like I said, he never told me what to


do. I always took orders from his boss.


So, your testimony today is different from what you


signed under the pains and penalties of perjury?


A. I would have signed anything to get rid of them


guys, get them out of my house.


Did you think it was true when you signed it?


A. Yes. Everything I thought, yes. I told them


the same thing, that Mr. Buonanno never gave me


orders.


Did you tell them Mr. Buonanno was responsible for


the operation of the plant?


A. He has to be. He's the owner, right.


Was he responsible for the way the barrels were


disposed of?


A. Must have. I wasn't.


Did Mr. McCuckie take his orders from Mr. Buonanno?
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MR. SHERMAN: Objection.


2 A. I don't know. I have no idea.


3 Q. Do you know who Mr. McCuckie took his orders from?


4 A. No.


5


6


Q. Prior to today, did you talk with Ms. Carney about


Exhibit A or B?


7 A. To tell you the truth, I don't remember what we


8


9


10


11 Q.•


talked about that day. To be honest with you, I can


remember something that happened 40 years ago, but I


can't remember what happened 40 minutes ago.


You don't remember if you discussed these documents?


12


13


14


15


A. No. She didn't bring any documents with her.


Q. Did you discuss your testimony as to what you were


told to do by Mr. Bernard Buonanno?


A. I don't understand.


16


17


18


19


Q. During your meeting, did you discuss how you would


testify about any instructions you received from


Mr. Buonanno?


MR. SHERMAN: Objection.


20 A. I never got any from the him.


21


22


Q. Did you discuss that during your meeting with


Ms. Carney?


23


24 A.


MR. SHERMAN: Objection.


I think I told her Vinny had nothing to do with
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the bus~ness when I worked there.


Did she tell you that?


3 A. No, I told her that.


4


5


Q. You testified that Bernard Buonanno moved his office


to New England Container?


6 A. Yes.


7 Q. Is that Bernard Buonanno, Sr.?


8 A. Yes.


9 Q. And that's Vinny Buonanno's father?


10 A. Yes.


11


12


Q. And he did that a couple of years, last few years


you were at New England Container?


13 A. I don't know if it was one or two. It was near


14


15


16


Q.


the end before I quit, yes.


Did Vincent Buonanno ever have an office at New


England Container?


17 A. No. He had nothing to do with the place. He


18


19


20


21


22


23


24


worked there in the summers. That's the only. way I


ever knew the guy.


MR. STEINMETZ: I have no further


questions at this time, but lim keeping the


deposition open in case there's further questions in


the future.


MR. SHERMAN: I have no further questions
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at this po~nt. I object to keeping the deposition


open, but we will address that at another date.


Thank you, Mr. Nadeau. I appreciate your time and


patience.


THE REPORTER: Would you like a copy of


the transcript?


MR. SHERMAN: Mini and e-mail.


(DEPOSITION ADJOURNED AT 1: 00 P. M.)
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C E R T I F I CAT E


I, Michele Kelly Gaudet, a Notary Public in and for
the State of Rhode Island, duly commissioned and
qualified to administer oaths, do hereby certify
that the foregoing deposition of Raymond Nadeau, a
Witness in the above-entitled cause, was taken
before me on behalf of the Plaintiff, at the offices
of Patridge, Snow and Hahn, 180 South Main Street,
Providence, Rhode Island on October 1, 2002 at
10:00 A.M. That previous to examination of said
witness, who was of lawful age, he was first sworn
by me and duly cautioned and sworn to testify the
truth,the whole truth, and nothing but the truth,
and that he thereupon testified as in the foregoing
manner as set out in the aforesaid transcript.
I further certify that the foregoing deposition was
taken down by me in machine shorthand and was later
transcribed and that the foregoing deposition is a
true and accurate record of the testimony of said
witness.
Pursuant to Rule 5(d) and 30(f) of the Federal Rules
of Civil Procedure, original transcripts shall not
be filed in court; therefore, the original is
delivered and retained by Plaintiff's attorney,
Mr. John Steinmetz.
I have enclosed with the deposit,ion, a correction
and signature page, which must be signed before a
Notary Public.
IN WITNESS WHEREOF, I have hereunto set my hand this
2nd day of October 2002.


MICHELE KELLY GAUDET, RPR, NOTARY PUBLIC
CERTIFIED COURT REPORTER
MY NOTARY COMMISSION EXPIRES ON 7/2/2005
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1              THOMAS CHARLES LUSSIER,
2 having been first duly sworn, was deposed and
3 testified as follows:
4           COURT REPORTER:  Would you state your
5 name, please.
6           THE WITNESS:  Thomas Lussier.
7           MR. PELOSO:  Let the record reflect that
8 counsel have conferred and agreed that all
9 objections except as to form are preserved to the


10 time of trial, including the preservation of the
11 motions to strike.
12           MR. PIROZZOLO:  That's agreeable.
13                    EXAMINATION
14 BY MR. PIROZZOLO:
15      Q.   Mr. Lussier, could I ask you to give
16 your full name and address?
17      A.   Thomas Charles Lussier, 20 Horta Drive,
18 H-O-R-T-A, Drive, West Warwick, Rhode Island.
19      Q.   Mr. Lussier, at the present time are you
20 employed or in business?
21      A.   No.
22      Q.   When was the last time you were employed
23 or were in some form of business?
24      A.   August of 2000.
25      Q.   And what was your employment or business


5


1 at that time?
2      A.   I was vice president of New England
3 Container.
4      Q.   And for how long were you employed by
5 New England Container prior to August of 2000?
6      A.   Twenty-nine years.
7      Q.   What was the date of commencement of
8 your employment, as best you recall?
9      A.   January of '71.


10      Q.   Prior to your employment at New England
11 Container, did you have other employment?
12      A.   Yes.
13      Q.   And could you start with your education
14 and give us a brief account of your education and
15 employment up to the time you joined New England
16 Container?
17      A.   I went to Bryant College.  I did not
18 graduate.  I did graduate from Cumberland High
19 School.  I worked as a sales correspondent for
20 Gorham Corporation, the silver company.  I was a
21 busboy.  I was a MetLife sales representative, and
22 that's basically the --
23      Q.   Before you joined New England Container,
24 had you had any work experience or other
25 relationship to any activity involving 55-gallon
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1 steel drums?
2      A.   No.
3      Q.   Would it be fair to say that your first
4 involvement with any business that concerned
5 itself with 55-gallon steel drums was when you
6 began work with New England Container?
7      A.   Correct.  Yes.
8      Q.   Could you please give us a chronological
9 description of your positions and type of work you


10 did at New England Container?
11      A.   I started out as an administrative
12 manager, kind of a gofer, and worked in some
13 sales, inside sales, and I guess after about a --
14 I don't know how many years -- I was promoted to a
15 vice president position for sales until I retired.
16      Q.   What does "inside sales," what do you
17 mean by "inside sales"?
18      A.   You are more or less taking phone calls,
19 not going out and meeting the clients.
20      Q.   Okay.  And as vice president of sales,
21 did your duties change in any way?
22      A.   Yes.
23      Q.   In what way did they change?
24      A.   I did a lot more traveling.
25      Q.   What type of traveling did you do as


7


1 vice president of sales?
2      A.   I would go to customers in New Jersey,
3 Pennsylvania, New York, Massachusetts,
4 Connecticut.
5      Q.   Could you give us an approximate date
6 when you became vice president of sales?
7      A.   I really -- I don't remember.
8      Q.   Would it have been in the 1970s?
9      A.   No.


10      Q.   Would it have been in the 1980s?
11      A.   Probably in the eighties.
12      Q.   Can you help to approximate the date in
13 relation to any changes in the business or
14 differences in the business?
15      A.   I don't understand what you mean.
16      Q.   Well, for example, did you become vice
17 president at the time Russell-Stanley bought New
18 England Container or --
19      A.   No, before that.
20      Q.   -- or any events like that that you can
21 associate with the time you became vice president?
22      A.   I think when Vincent had to spend more
23 time in Chicago, it was right around that time.
24      Q.   And prior to that time, Vincent -- by
25 "Vincent" you mean Vincent Buonanno?


8


1      A.   Uh-hum.
2      Q.   Prior to that time, was Vincent Buonanno
3 spending a great deal of his time at the facility?
4      A.   Yes.
5      Q.   Who hired you at New England Container?
6      A.   Vincent Buonanno.
7      Q.   How did you happen to be in contact with
8 Vincent Buonanno to get hired?
9      A.   I met him in the National Guard.


10      Q.   You met him --
11      A.   In the National Guard, Army National
12 Guard.
13      Q.   And was he a member of the National
14 Guard as well?
15      A.   Yes.  Yes.
16      Q.   And did you serve in the National Guard
17 with him?
18      A.   Yes.
19      Q.   Starting when?
20      A.   1961 to 1981.
21      Q.   19 --
22      A.   1961 to 1981.
23      Q.   And how often did you see him during the
24 time you were in the National Guard and he was,
25 prior to the time you became employed by New
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1 England Container?
2      A.   For about a year.
3      Q.   You were in the guard with him from '61
4 to '81?
5      A.   No, I was in the guard from '61 to '81.
6      Q.   Okay.  When was he in the guard
7 approximately?
8      A.   About '71.
9      Q.   So you met him about a year before you


10 went to work for New England Container?
11      A.   Uh-hum.  Right.
12      Q.   And did he approach you?
13      A.   Yes.
14      Q.   And --
15      A.   I was -- I was a platoon sergeant and he
16 was my platoon leader.
17      Q.   And did he offer you some kind of
18 employment?
19      A.   Yes.
20      Q.   And what did he tell you about New
21 England Container when he offered you employment?
22      A.   Because I was kind of going through a
23 problem with Metropolitan Life, I had just lost my
24 brother who died at 25 --
25      Q.   Sorry.
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1      A.   -- and selling life insurance was
2 getting to be more difficult --
3      Q.   Okay.
4      A.   -- so I was looking for a change.
5      Q.   And you let him know that?
6      A.   Yes.
7      Q.   And in some form of words he
8 suggested --
9      A.   Yes.


10      Q.   -- you consider New England Container?
11      A.   Correct.
12      Q.   And what did he tell you your job would
13 be?
14      A.   Just, you know, learning the business
15 from the bottom up.
16      Q.   Okay.  What did he say New England
17 Container's need was at that time?
18      A.   Well, he needed someone to --
19           MR. PIROZZOLO:  I thought I shut that
20 off.  Excuse me.
21                   ( P A U S E )
22           MR. PIROZZOLO:  Sorry.  Go ahead.
23      A.   Somebody, you know, to take care of the
24 small things that happened every -- every day in
25 business.


11


1      Q.   Would it have been --
2      A.   Like the gofer guy, you know.
3      Q.   Would it be sort of general manager
4 or --
5      A.   No, not really.
6      Q.   Okay.  Now, taking yourself back to the
7 time when you first reported for work --
8      A.   Uh-hum.
9      Q.   -- at New England Container, could you


10 describe the facility that you reported to?
11      A.   The facility was in Smithfield, Rhode
12 Island, at George Washington Highway and it was
13 still not fully functional as far as processing
14 drums at that point because some things were still
15 being worked on.
16      Q.   Do you recall what was still being
17 worked on?
18      A.   Yes.  The furnace.
19      Q.   And by "furnace" do you mean the -- the
20 furnace or incinerator that applied heat --
21      A.   Right.
22      Q.   -- to the drums?
23      A.   Correct.
24      Q.   Now, when you said it was not fully
25 functioning, was it functioning at all at that


12


1 time?
2      A.   It would some days work and some days
3 not work.
4      Q.   Did a time come when it was working on a
5 regular --
6      A.   Yes.
7      Q.   -- reliable basis?
8      A.   Uh-hum.
9      Q.   About when was that?


10      A.   Probably by about two months after I was
11 there.
12      Q.   So around February of 1971?
13      A.   Uh-hum.  Yes.
14      Q.   Can I ask you to describe the furnace as
15 you saw it when you first went to work at
16 Smithfield?
17      A.   The furnace was -- I -- I think about
18 40 feet long and it had a unique conveyor system
19 which -- it was called a vibrating conveyor.  You
20 put something on it and one side would vibrate and
21 actually move the drum right along through the
22 furnace, and it's subjected to a live flame.
23      Q.   Can you describe it more?  Let's start
24 with how was a drum first introduced to the belt?
25      A.   It's inverted.


13


1      Q.   Inverted?
2      A.   Inverted.  And it would only be an
3 open-head drum --
4      Q.   Right.
5      A.   -- not a closed-head drum.
6      Q.   So open-head drums -- I don't want to
7 put words in your mouth -- were open-head drums
8 processed in that furnace?
9      A.   Correct.


10      Q.   And were the open-head drums first
11 introduced to the furnace by placing them upside
12 down --
13      A.   Correct.
14      Q.   -- on the --
15      A.   Yes.
16      Q.   -- this conveyor belt?
17      A.   Uh-hum.
18      Q.   Once they were placed on the conveyor
19 belt, if you could take it step by step and
20 explain what happened.
21      A.   Then it goes through -- there are
22 eight -- I think eight live flame jets that would
23 incinerate any residue that was on the side wall
24 of the drum.
25      Q.   And then what would happen with the
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1 drum?
2      A.   Then it would exit the furnace.
3      Q.   And then where would it go?
4      A.   It would go up to be sandblasted but in
5 this case it's -- it's not sand, it's steel, steel
6 shot blast.  After that, it would go to another
7 machine that would reshape it to make sure that it
8 was the right circumference.  That's called
9 expanding.


10      From that point, then it went on to what we
11 call leak detection where a head comes in over the
12 top of the drum and it's put under water and you
13 watch for bubbles just like you would with a tire.
14      Q.   Okay.
15      A.   And depending upon what the -- what the
16 customer wanted, we may coat the inside with a
17 phenolic epoxy and then bake that at 450 degrees
18 for about 18 minutes in another oven.  After that,
19 it would go in for exterior coating painting.
20      Q.   And then what?
21      A.   Then it would be assembled.  The covers
22 naturally went a separate way but through the same
23 kind of a process of lining and shot blasting and
24 then the -- the drums would be assembled and then
25 loaded onto a truck.


15


1      Q.   Now, you mentioned phenolic epoxy.  Do
2 you know what that was made of?
3      A.   It's -- it's a resin.
4      Q.   Do you know what the chemical --
5      A.   No.
6      Q.   -- compound is?
7      A.   No.
8      Q.   Was it -- what was its phase when it was
9 applied to the drums?  By that I mean gas, liquid


10 or --
11      A.   Liquid.
12      Q.   It was liquid?
13      A.   Liquid.
14      Q.   And how was it applied to the drum?
15      A.   With a spray gun.
16      Q.   Now, did some drums that came in to be
17 processed already have a coating of phenolic
18 epoxy?
19      A.   Yes, many do.
20      Q.   Many?
21      A.   Yes, many, because there are certain
22 chemicals that would react to plain steel if it
23 weren't coated.
24      Q.   After the drums went through the
25 incinerator --
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1      A.   Uh-hum.
2      Q.   -- was any phenolic epoxy that had been
3 on the drums burned off?
4      A.   Yes.
5      Q.   Now, was there any ash created --
6      A.   Yes.
7      Q.   -- in this process?
8      A.   Yes.
9      Q.   Could you describe what happened to the


10 ash?
11      A.   It was trucked away as a hazardous
12 waste.
13      Q.   Could you describe how that worked?
14      A.   We had holding pans underneath the oven
15 and it would come out as an ash.
16      Q.   How did it get through?
17      A.   Through a trough.
18      Q.   What pulled it out?
19      A.   Usually a man with a hoe would pull out
20 the ash and then load it into a bin or another
21 drum for disposal.
22      Q.   Now, when the drums were inverted for
23 processing --
24      A.   Uh-hum.
25      Q.   -- if there were residue in the drums,


17


1 where would that go?
2      A.   There was a container under where the
3 drum would be tipped off that would take anything
4 that came out of the drum and would be in a liquid
5 state and that would also be packaged up as a
6 hazardous waste.
7      Q.   How was it packaged?
8      A.   Usually in drums.
9      Q.   How did it come out of this holding


10 thing?
11      A.   Pumped.
12      Q.   And the holding thing was made of what?
13      A.   Steel.
14      Q.   What was the holding thing made of?
15      A.   It was a steel container, you know,
16 square about at least six-foot by six-foot.
17      Q.   Now, in addition to the furnace and --
18      A.   Uh-hum.
19      Q.   -- shot and painting --
20      A.   Uh-hum.
21      Q.   -- facility you've described, were there
22 any other buildings on the site?
23      A.   Yes.
24      Q.   What other buildings were on the site?
25      A.   We added another building -- well, let
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1 me --
2      Q.   Let me just -- my question was inartful.
3 I'm asking you about the time when you first
4 reported to work at New England Container.
5      A.   Right.  Okay.
6      Q.   You described the incinerator?
7      A.   Uh-hum.
8      Q.   Paint station?
9      A.   And into -- into the building.  The


10 furnace was outside.  The main building is where
11 we did the painting but before you got to
12 incinerate the drum, some drums would be
13 closed-head drums, and they would go through a
14 small building to have the heads cut off, so
15 they'd be de-headed so that was another small
16 building before the furnace.
17      Q.   In that case the closed-head drums were
18 made into --
19      A.   Open-head drums.
20      Q.   -- open-head drums?
21      A.   Right.
22      Q.   And they were then processed the same
23 way you described?
24      A.   Uh-hum.
25      Q.   And there was a building to cut the head
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1 off the closed-head drums?
2      A.   Uh-hum.
3      Q.   So we now have the
4 incinerator/paint/shot building, the cutting the
5 head off building --
6      A.   Uh-hum.
7      Q.   -- were there any other buildings there?
8      A.   No.
9      Q.   Were there any facilities to store drums


10 before they were processed?
11      A.   Well, most drums.
12      Q.   Again, I'm focusing on the time you
13 first joined.
14      A.   Right.  They were -- the yard was
15 totally asphalt and they were stored on the ground
16 in pyramids.
17      Q.   And were they stored on the asphalt?
18      A.   Yes.
19      Q.   And if there were liquids in the drums
20 or if rainwater got into the drums, where did the
21 liquids go?
22      A.   Well, the drums were stored on their
23 sides, not with the -- the open end up, so any
24 rain would wash off the side of the drum, not into
25 the drum.


20


1      Q.   And how about liquid in the drums?
2 Would that --
3      A.   It would basically stay inside.  All the
4 plugs and -- and everything would be in place.
5      Q.   And where were finished drums stored,
6 if -- if at all?
7      A.   Back on trailers.
8      Q.   So immediately after being painted?
9      A.   After -- after they were processed,


10 they'd go right onto a trailer or onto -- onto the
11 floor of the shipping area.
12      Q.   I see.  Now, was there some kind of an
13 office building?
14      A.   The -- the office was part of the main
15 building.
16      Q.   So if I count correctly, there were two
17 buildings on the site?
18      A.   Yes.
19      Q.   And you've described each of them?
20      A.   Uh-hum.
21      Q.   Okay.  Now, once you got to work there,
22 and were in the process of taking orders and
23 talking to customers, did you learn the names of
24 customers of New England Container?
25      A.   Yes.


21


1      Q.   Do you remember the names of those
2 customers today?
3      A.   Yes.  Some.
4      Q.   Could you give us the names of whatever
5 customers you can remember as they were at that
6 time?
7      A.   Ciba-Geigy, but at that time it was just
8 called Geigy.  Hoechst, which was American Hoechst
9 which later became Hoechst Celanese.  Original


10 Bradford Soap Works.  Eastern Color and Chemical.
11 That's all I can remember right now.  The list I
12 know is a lot longer.
13      Q.   But you don't remember any others?
14      A.   Well, just starting to throw them out.
15      Q.   Well, if you remember them, just go
16 ahead.
17      A.   CNC Chemical.  Allied Chemical.  I don't
18 think when I started there we were dealing with
19 Monsanto yet.  That's all I can remember right
20 now.
21      Q.   Was George Mann one of the customers?
22      A.   Yes.  I believe so.
23      Q.   Okay.  I'll come back to that.  I may
24 have something that could help refresh your
25 recollection.  I'd like to just continue now for a
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1 minute chronologically.  We were at the point
2 where you joined the company?
3      A.   Uh-hum.
4      Q.   Could you give us --
5      A.   Yes.
6      Q.   -- an idea of what you did on your first
7 week of work?
8      A.   Well, I would go sometimes down to the
9 Centredale office, you know, switch the mail,


10 bring the mail back.  It's -- it's hard, you know.
11 It's 38 years ago.
12      Q.   I know.  All we can ask is your best --
13      A.   My -- my first day?
14      Q.   The best you remember.  Well, the first
15 week or two or, you know, the first month what
16 were you doing?  Typical day.
17      The question is, what was a typical day at
18 work, let's say, during the first month or two
19 that you worked for New England Container?
20      A.   Well, I was trying to learn the business
21 and how -- how the operations worked, so I spent a
22 lot of time observing in the plant, and I did --
23 because I had some insurance in my background,
24 I -- I did some insurance work, although I wasn't
25 that well versed in liability insurance and stuff.


23


1 And I watched timecards.  That's -- that was my --
2      Q.   Did you -- I want to say I don't ever
3 mean to cut off your answers, so if I
4 inadvertently do that, just let me know.  If
5 you're finished --
6      A.   No, I'm done.
7      Q.   Okay.  You said something about the
8 mail, you'd go over to Centredale to get the mail?
9      A.   Uh-hum.  Yes.


10      Q.   When did you start doing work on sales?
11      A.   Almost immediately.
12      Q.   And what type of work did you do?
13      A.   Taking phone calls and -- and just
14 learning, you know, when -- when someone was
15 ordering a drum, you know, what type of drum was
16 it, what color was it supposed to be and things of
17 that nature.
18      Q.   Now, these orders you took were orders
19 to purchase drums, is that right?
20      A.   Yes.
21      Q.   What was the approximate price per drum
22 in those days?
23      A.   Back then I think about $4.50.
24      Q.   I just want to make sure I'm clear.
25 That would be the price that NECC would sell the
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1 drum for?
2      A.   Correct.
3      Q.   Did you have anything to do with buying
4 drums for reconditioning?
5      A.   After a while I did.
6      Q.   And was that done on the phone as well?
7      A.   Yes.
8      Q.   So people would call and say we have so
9 many drums to recondition, and you would take that


10 order?
11      A.   Well, we'd want to know what was in the
12 drums, you know, whether we could work with it
13 because I've -- I recall years later I had
14 Providence Gas Company offer me some empty PCB
15 drums which I said, "No, thank you.  Don't need
16 them."
17      Q.   So you would ask what was in the drums?
18      A.   Uh-hum.
19      Q.   Did you keep a record of what was in the
20 drums?
21      A.   No.
22      Q.   And what was your criteria for either
23 accepting or --
24      A.   Mostly as long as they were -- if they
25 were closed-head drums, they had to be oil or


25


1 solvent.  If they were a resin, that meant it had
2 to be de-headed and furnace treated.
3      Q.   It had to be --
4      A.   De-headed, top cut off, and furnace
5 treated, so it wouldn't stay a closed-head drum.
6      Q.   But, again, going back to what you do,
7 people would call and say, we have so many drums
8 to get refurbished or whatever you --
9      A.   Some were existing customers.


10      Q.   Yes.  Did they call first before they
11 shipped drums or would they just --
12      A.   Sometimes they would just bring them in.
13      Q.   Okay.
14      A.   We'd have dealers that would go around
15 to smaller accounts and bring large numbers of
16 drums.
17      Q.   Did NECC have its own truck drivers that
18 would go pick up drums?
19      A.   Yes.
20      Q.   And they would know where to get them
21 and bring them in?
22      A.   Yes.
23      Q.   Did you have to direct that or did they
24 just know what they were doing?
25      A.   When you say, "direct it," give them
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1 directions?  Yes.
2      Q.   Would you say go here, go there --
3      A.   Yes.
4      Q.   -- go somewhere else or would they have
5 a route where they would go?
6      A.   No, they would have to be told.
7      Q.   So you would set up a route for them?
8      A.   Yes.
9      Q.   And what was a regular pickup, one where


10 they knew they were going once a month or once a
11 week or whatever, to a particular location?
12      A.   They would still have to come through
13 the office and be told to go --
14      Q.   Okay.
15      A.   -- they wouldn't go on their own.
16      Q.   Who would do the -- would they suggest
17 that they had to go somewhere or would you --
18      A.   No.  Really we would tell them.
19      Q.   You'd set up a route?
20      A.   Yes.
21      Q.   And how did you -- did you do some
22 paperwork on that?
23      A.   Yes.
24      Q.   So you would tell them to go, let's say,
25 to Hoechst or Mann, Bradford Soap?
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1      A.   Right.  A lot of times when you're
2 making a delivery of reconditioned drums, you are
3 picking up the raw drums that come back.
4      Q.   Now, was there some pricing for that?
5 If the customers were returning drums for
6 reconditioning and then getting reconditioned
7 drums, did they have a pricing different from a
8 customer that just bought reconditioned drums?
9      A.   Yes.


10      Q.   How did that work?
11      A.   That -- that was more like a laundry
12 service where the -- the price of the drum really
13 wouldn't matter because it was the cost of just
14 processing their drum and giving it back to them.
15      Q.   What did New England Container charge
16 for that?
17      A.   Around $7.  This was later on.  I -- I
18 don't know what the prices were --
19      Q.   About what time are you thinking $7
20 about?
21      A.   It's when we took on a big Mobil Oil
22 account.  In fact, I think it was $6 and something
23 but probably $4 or $5 back in 1971.
24      Q.   Now, how often did you go to the
25 Centredale site?
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1      A.   Once or twice a week.
2      Q.   What was there?
3      A.   They still had a barrel-washing
4 operation.
5      Q.   Okay.  Go ahead.  Was there anything
6 else there?
7      A.   No.
8      Q.   And you said you were picking up mail.
9 Was there an office?


10      A.   Yes.
11      Q.   And what was -- was the office staffed?
12      A.   There were two ladies that worked in the
13 office.
14      Q.   And what did they do there?
15      A.   General bookkeeping.
16      Q.   Did they do bookkeeping for the whole
17 company there?
18      A.   Yes.  Then they -- they moved up into
19 Smithfield.
20      Q.   Did they move into Smithfield after you
21 joined?
22      A.   Yes.
23      Q.   About how long after you joined?
24      A.   I -- I -- I think it was almost
25 simultaneous from when I got there, they came in.


29


1      Q.   And were there laborers at Centredale?
2      A.   Yes.
3      Q.   And did they operate the barrel-washing
4 operation there?
5      A.   Yes.
6      Q.   Did you see anything else at Centredale
7 when you went there?
8      A.   No.
9      Q.   Could you describe the Centredale site?


10      A.   It -- it didn't do that many drums per
11 day.  They washed basically closed-head drums with
12 a caustic wash and it wasn't -- it wasn't that
13 impressive.
14      Q.   What did you see?  What -- if you can
15 picture in your mind's eye, you went to the
16 Centredale site.  Were there buildings, were there
17 no buildings, what would it look like?
18      A.   Well, they were -- they were part of a
19 bigger building that were way down the end.  The
20 upper portion was Metro-Atlantic.
21      Q.   And after Metro-Atlantic, was there New
22 England Container?
23      A.   Yes.
24      Q.   Is that where the barrel-washing
25 operation was?
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1      A.   Yes.
2      Q.   Okay.  So if you -- are you familiar
3 with Smith Street, Route 44?
4      A.   Yes.
5      Q.   So assuming you are on Route 44, and you
6 are walking onto the site down to New England
7 Container, would you have first passed the
8 Metro-Atlantic buildings?
9      A.   Correct.


10      Q.   And then you would get to the New
11 England Container buildings?
12      A.   Correct.
13      Q.   Okay.  And that's where the
14 barrel-washing operation was?
15      A.   Yes.
16      Q.   And if you went further down the site,
17 did you see anything else?
18      A.   No.
19      Q.   Were there ever any barrels on the site?
20      A.   Oh, yes.
21      Q.   What did you see?
22      A.   Barrels stacked up outside.
23      Q.   And where did you see them stacked?
24      A.   On the ground.
25      Q.   In relation to the building?
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1      A.   Past the building and some in front of
2 the building.
3      Q.   Now, would it be your memory that the
4 building was close to a tailrace?
5      A.   To a -- excuse me?
6      Q.   A tailrace.  Maybe by that time a ditch
7 of some kind?
8      A.   No.
9           MR. PELOSO:  I object to the form.  I


10 don't know what building.
11      Q.   Did you see the -- was there a river
12 adjacent to the site?
13      A.   Yes.  Farther over.
14      Q.   The Woonasquatucket River?  In relation
15 to the Woonasquatucket River, where did you see
16 drums stored?
17      A.   They weren't close to that.  They were
18 more toward the building than toward the river.
19      Q.   Would they be, however, between the
20 building and the river?
21      A.   Yes.
22      Q.   And how about farther away from the
23 building -- let me ask it this way.  If Smith
24 Street was north of the building --
25      A.   Yes.
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1      Q.   -- and the NECC facility is south of
2 Smithfield, what did you see further south from
3 NECC?
4      A.   I don't really recall just --
5      Q.   Did you ever see a dump on the property?
6      A.   No.
7           MR. PELOSO:  I object.
8      Q.   Did you ever walk down past NECC to see
9 what was --


10      A.   Yes.
11      Q.   -- down there?
12      A.   Yes.
13      Q.   And you don't remember seeing --
14      A.   Well, there were drums stored there.
15      Q.   You saw drums.  Okay.  How far south
16 that you walked?
17      A.   500 feet.
18      Q.   Was there some kind of a road or
19 pathway?
20      A.   Yes.
21      Q.   Was it suitable for vehicles?
22      A.   Yes.
23      Q.   Did you ever walk all the way down that
24 vehicle road?
25      A.   Yes.


33


1      Q.   And did you ever drive down the vehicle
2 road?
3      A.   No.
4      Q.   So did you walk as far down the vehicle
5 road as you could walk before you got into
6 underbrush or --
7      A.   Yes.
8      Q.   What did you see when you walked?
9      A.   I never saw any underbrush over there.


10      Q.   Okay.  So when you walked down the
11 vehicle road, could you describe what you saw as
12 best you can?
13      A.   There were drums stacked either to the
14 left or to the right.  It was more like a
15 horseshoe coming around where the drums were
16 stacked in piles.
17      Q.   And when you say they were stacked, were
18 these drums that were awaiting refurbishing?
19      A.   Correct.  Yes.
20      Q.   So they were at that point used drums?
21      A.   Right.  Yes.
22      Q.   Did you ever walk right along the river?
23      A.   No.
24      Q.   Now, in that period when you first
25 worked for NECC, say the first six months, about
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1 how many drums either a day, a week or a month did
2 NECC refurbish?
3           MR. PELOSO:  I'm going to object.  You
4 want him to go a day, a week, a month, all three?
5           MR. PIROZZOLO:  Well, whatever is
6 convenient for you.  I'd like to get an idea what
7 the volume of drums being -- I'd like to get an
8 idea what the volume of drums that were being
9 refurbished.


10      A.   About 200 per day.
11      Q.   200 per day.  And was that at North
12 Smithfield?
13      A.   No.  That's Centredale.
14      Q.   And how many were being refurbished in
15 North Smithfield?
16      A.   Five -- five or six hundred a day.
17      Q.   Now, you were with New England Container
18 for a good number of years after you first joined?
19      A.   Uh-hum.
20      Q.   Did the volume of drums being
21 refurbished change --
22      A.   Yes.
23      Q.   -- during the time you were with New
24 England Container?
25      A.   Yes.
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1      Q.   Could you give us an idea of -- did it
2 increase or decrease?
3      A.   Increased.
4      Q.   Could you give us an idea of the
5 magnitude of the increase over time?
6      A.   Well, I can remember us doing 2500 drums
7 a day in Smithfield.
8      Q.   Would that have been the most you
9 remember?


10      A.   Yes.
11      Q.   So if they were reprocessing seven to
12 eight hundred drums a day when you first joined,
13 would they have been processing 2500 drums a day
14 toward the time you last worked for them?
15      A.   Yes.
16      Q.   And would the increase have been on a
17 straight line or did it --
18      A.   Yes.
19      Q.   -- jump up?
20      A.   Straight line.
21      Q.   Straight line.  So if you did a graph,
22 you would start with around 800 drums a day --
23      A.   Uh-hum.
24      Q.   -- and draw a straight line up to 2500
25 drums a day?
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1      A.   Yes.
2      Q.   Do you know what the gross sales figures
3 for drums were for New England Container?
4           MR. PELOSO:  For a year?
5           MR. PIROZZOLO:  At any time.
6      A.   I think in the first year, I know it was
7 under a million dollars.
8           MS. HYNES:  I'm going to take this
9 opportunity to excuse myself.


10           MR. PIROZZOLO:  Are you coming back?
11           MS. HYNES:  I'm not.
12            (Off-the-record discussion.)
13 BY MR. PIROZZOLO:
14      Q.   In those days, did NECC have any sources
15 of revenue other than revenue from selling or
16 reconditioning drums?
17      A.   Not to my knowledge.
18      Q.   And did that revenue grow over time?
19      A.   Yes.
20      Q.   Could you give us an idea of how it grew
21 over time --
22      A.   Again --
23      Q.   -- approximately?
24      A.   -- eight years ago since I left.  I
25 think we were doing about 18 million a year.
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1      Q.   Was that all at the North Smithfield
2 plant?
3      A.   Yes.
4      Q.   So it would -- so the revenue increased
5 from about a million to 18 million over the time
6 you worked for New England Container?
7      A.   Uh-hum.
8      Q.   Was that too on a straight line?  A
9 little more each year?


10      A.   Well, yeah, always up a little bit.
11      Q.   And was the increase in revenue due in
12 part to increased volume of drums but in part due
13 to higher prices?
14      A.   Both.  Both.  More volume and -- and
15 higher prices.
16      Q.   Are you able to separate the amount of
17 increase from higher prices from higher volume?
18      A.   Not really.
19      Q.   Now, you mentioned that you are
20 knowledgeable -- you were knowledgeable to some
21 extent about insurance?
22      A.   Yes.
23      Q.   Did you know whether New England
24 Container had insurance?
25      A.   Yes.
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1      Q.   And did it have insurance?
2      A.   Yes.
3      Q.   And could you tell us what insurance New
4 England Container carried?
5      A.   They carried the usual liability
6 insurance, fire insurance, Workmen's Comp
7 insurance.
8      Q.   And what were the companies that issued
9 insurance to them?


10      A.   I remember one of them being Aetna.
11 Other than that, I don't remember.
12      Q.   Do you remember Providence Washington?
13      A.   Yes, at that time.
14      Q.   Now, do you know whether Aetna issued,
15 in addition to primary liability -- did Aetna
16 issue primary liability insurance, general
17 liability insurance?
18      A.   Yes.
19      Q.   Do you remember whether, in addition to
20 primary general liability insurance, whether Aetna
21 issued excess coverage?
22      A.   I don't -- I don't recall.
23      Q.   Did NECC have a broker?
24      A.   Yes.
25      Q.   And who was the broker?


39


1      A.   He's passed away now.  Royal Prentiss.
2      Q.   Could you say the first name again?
3      A.   Royal.
4      Q.   R-O-Y-A-L?
5      A.   Uh-hum.
6      Q.   Prentiss?
7      A.   Uh-hum.
8      Q.   And he had an insurance brokerage?
9      A.   Right.  Prentiss Agency.


10      Q.   And when policies were issued, were they
11 issued from that brokerage?
12      A.   Yes.
13      Q.   Were you the person who received the
14 policies when they were issued?
15      A.   Sometimes.
16      Q.   And how would they come, in the mail or
17 hand-delivered?
18      A.   Usually hand-delivered.
19      Q.   So you would shake hands with
20 Mr. Prentiss?
21      A.   Yes.
22      Q.   He would say, "Here's your new policy"?
23      A.   Yes.
24      Q.   Do you remember the names of anybody who
25 worked in his brokerage at any time?
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1      A.   Just one, Mark van Egan.
2      Q.   Van Egan?
3      A.   Yes.  Football player.
4      Q.   He is -- he was a football player?
5      A.   He was a football player for the 49ers.
6      Q.   Really?  Do you know whether he's still
7 alive?
8      A.   I believe so.
9      Q.   Do you know where he lives?


10      A.   No, I don't.
11      Q.   Do you know whether he lives in Rhode
12 Island?
13      A.   Yes, he did.
14      Q.   What did he do in that agency?
15      A.   He was a -- he worked for Royal
16 Prentiss.
17      Q.   And what was his job?
18      A.   Well, I have to take that back.  They
19 may have joined forces with another agency --
20      Q.   Okay.
21      A.   -- and Royal also worked there too.
22      Q.   Do you remember the name of the other
23 agency?
24      A.   No.
25      Q.   Do you know when Royal Prentiss died
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1 about?
2      A.   About 10 years ago.
3      Q.   About 1998?
4      A.   Or -- or before.
5      Q.   And you don't remember the name of the
6 other agency?
7      A.   No.
8      Q.   Do you know where his business went to
9 after he died?


10      A.   No.
11      Q.   Did he have any sons or daughters in the
12 business?
13      A.   No.
14      Q.   Did he have any associates in the
15 business?
16      A.   Not to my knowledge.
17      Q.   Did he have a secretary or office
18 manager?
19      A.   I'm sure he had someone in the office
20 but I don't know --
21      Q.   Do you know the name?
22      A.   I don't know the name.
23      Q.   Where was the office?
24      A.   I believe it was in Providence.
25      Q.   Where -- do you know where in
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1 Providence?
2      A.   No.
3      Q.   Now, prior to the time you joined NECC,
4 did NECC have insurance with Aetna?
5      A.   I believe so.
6      Q.   And how -- what gives rise to that
7 belief?
8      A.   Because it was more or less a renewal
9 that I looked at.


10      Q.   I see.  And do you know for how long
11 before you joined NECC had insurance with Aetna?
12      A.   No.
13      Q.   Do you know whether there were any other
14 carriers?
15      A.   We did switch carriers once in a while
16 because the price would be better.  I don't
17 remember the names of the carriers.
18      Q.   Did you manage the insurance?
19      A.   Sometimes.
20      Q.   What do you mean by "sometimes"?  Can
21 you explain that?
22      A.   I would confer with Vincent Buonanno and
23 usually try to get a couple of other quotes on the
24 business.
25      Q.   So basically you would do all the
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1 legwork and then make a decision --
2      A.   Shop around.
3      Q.   -- make a decision with Vincent?
4      A.   Right.
5      Q.   That was after you joined?
6      A.   Yes.
7      Q.   Did he or anyone else tell you about
8 insurance that the company had prior to the time
9 you joined?


10      A.   No.
11      Q.   Was there a file of insurance policies?
12      A.   Yes.  I believe so.
13      Q.   Do you know what became of that file?
14      A.   I don't know.
15      Q.   Were you with the company when
16 Russell-Stanley bought the company?
17      A.   Yes.
18      Q.   Do you know whether that file of
19 insurance policies went to Russell-Stanley?
20      A.   I don't know.
21      Q.   Did any papers go to Russell-Stanley?
22           MR. PELOSO:  Any NECC papers?
23           MR. PIROZZOLO:  At that time.  At the
24 time Russell-Stanley bought the company.
25      A.   Nothing that I would be involved in.
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1      Q.   Did Russell-Stanley put any management
2 into the company?
3      A.   No.
4      Q.   Did the company continue to operate as
5 it had?
6      A.   Yes.
7      Q.   So from your perspective, there was
8 really no change in operation?
9      A.   No.  I have to think about that because


10 the only changes were that we bought more new
11 drums then from Russell-Stanley than we would from
12 other companies that made new drums because we
13 also dealt with new drums.  Seeing that they were
14 our parent company now, the sales went to them.
15      Q.   In terms of management or supervising
16 the operation, did Russell-Stanley put its own
17 people in to keep track of things?
18      A.   No.
19      Q.   It left it to you and --
20      A.   Uh-hum.
21      Q.   -- your prior colleagues to run the
22 company?
23      A.   Right.
24      Q.   What was Vincent Buonanno's activities
25 in the company at that time?
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1           MR. PELOSO:  Are you talking before or
2 after the sale?
3           MR. PIROZZOLO:  At the time
4 Russell-Stanley bought the company.
5      A.   He probably spent most of his time out
6 in Chicago at Temple Steel Company.
7      Q.   And did that business have anything to
8 do with the drum reconditioning?
9      A.   No.


10      Q.   Okay.
11      A.   No.
12      Q.   Again, going back to when you first
13 joined the company, did Vincent Buonanno come to
14 work on a pretty much daily basis?
15      A.   Yes.
16      Q.   And what did he do when he came to work?
17      A.   Went to his office.  He was trying to
18 get the -- the plant started and he did a lot of
19 sales himself.
20      Q.   Was he involved in the design and
21 functioning of the North Smithfield plant at that
22 time?
23      A.   Somewhat.
24      Q.   Did you participate in the design of the
25 North Smithfield plant?
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1      A.   No.
2      Q.   Do you know someone named Wil Sabourin?
3      A.   Sabourin?
4      Q.   Sabourin?
5      A.   S-A-B-O-U-R-I-N.
6      Q.   Yes.  Do you know such a person?
7      A.   Yes.
8      Q.   Did he ever work at Centredale?
9      A.   Yes.


10      Q.   And do you know if he's still alive?
11      A.   No.  I believe he passed away.
12      Q.   Do you know someone named John Joley?
13      A.   Yes.
14      Q.   Did he work at Centredale?
15      A.   Yes.
16      Q.   Do you know whether he is still alive?
17      A.   No.  He passed away too.
18      Q.   Do you know someone named Ike Edmonson?
19      A.   Yes.
20      Q.   Did he work at Centredale?
21      A.   Yes.
22      Q.   Is he still alive?
23      A.   I don't think so.
24      Q.   Do you know someone named Lionel
25 Haniwell, H-A-N-I-W-E-L-L?
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1      A.   Yes.
2      Q.   Is he -- do you know if he's alive
3 today?
4      A.   No, he's dead.
5      Q.   Did you ever see the furnace or
6 incinerator at Centredale operating?
7      A.   Yes.
8      Q.   And on what occasions did you see that?
9      A.   Probably once or twice I saw the furnace


10 operate.
11      Q.   That was after Smithfield already had --
12      A.   Yes.
13      Q.   -- a furnace of its own?
14      A.   Yes.
15      Q.   Did you ever hear of a time when there
16 was a big fire at Centredale?
17      A.   No.
18      Q.   Did, at some point in time, did New
19 England Container stop doing any operations at
20 Centredale?
21      A.   Yes.
22      Q.   Do you know when that was?
23      A.   That was -- I thought it was by the
24 summer of '71.
25      Q.   Do you know whether the equipment at
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1 Centredale was sold to a third party?
2      A.   I believe it was but I don't know who
3 bought it.
4      Q.   Do you know if it was sold to another
5 barrel company?
6      A.   Most likely.
7      Q.   Do you know whether it was sold to a
8 company called Woburn Barrel?
9      A.   Woburn Barrel?  Yes.  Yeah.  I think so.


10      Q.   And was that sold in around 1971 or '2?
11      A.   Yes.
12      Q.   Was there a time that used drums were
13 removed from Centredale?
14      A.   Yes.  Brought up to New England -- up to
15 Smithfield.
16      Q.   Do you remember when that was?
17      A.   Probably beginning in that -- that
18 summer of '71 when it was shutting down.
19      Q.   And how was that -- how did that -- how
20 was that movement of drums managed?
21      A.   By truck.
22      Q.   Who supervised that?
23      A.   I really don't know who supervised it.
24      Q.   Did the truck drivers go with the truck
25 and just pick up --
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1      A.   Yes.
2      Q.   -- barrels and bring them?
3      A.   Yes.
4      Q.   Was there any criteria as to how many --
5 what type of drums to bring back?
6      A.   No.
7      Q.   Now, what was the reason for getting the
8 drums there?
9      A.   Because we wanted to take all the drums


10 out of Centredale.
11      Q.   Why did you want to take them out of
12 there?
13      A.   Because I think they were going to sell
14 the business or sell the property.
15      Q.   I see.  I know I asked you this before
16 but would it refresh your recollection that the
17 Centredale facility was closed after there was a
18 big fire there?
19      A.   I remember -- I do remember a fire after
20 it was closed.
21      Q.   So in your mind --
22      A.   I don't know -- I don't know if it was
23 the drum reconditioning part or it was the
24 Metro-Atlantic part.  It may have been
25 Metro-Atlantic that -- that burned.
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1      Q.   You do remember then that --
2      A.   There was a fire.
3      Q.   -- at some point, production at
4 Centredale stopped?
5      A.   Oh, yes.  Yes.
6      Q.   And, thereafter, there was a fire there?
7      A.   Right.
8      Q.   Did you ever see the fire?
9      A.   No.


10      Q.   See the remains of the fire?
11      A.   I probably did but I -- I don't recall.
12      Q.   Did you live near there?
13      A.   No.
14      Q.   You don't remember seeing what had
15 burned?
16      A.   Not -- not to my recollection right now.
17      Q.   Was there an insurance claim due to the
18 fire?
19      A.   I don't -- I don't know.
20      Q.   You didn't -- as far as you know, you
21 didn't handle that --
22      A.   No.
23      Q.   -- if there was one?
24      A.   No.
25      Q.   Do you ever remember an incident
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1 involving smoking drums at Centredale?
2      A.   Yes.
3      Q.   Do you remember about when that came up?
4      A.   It seems to me they -- if -- there were
5 certain drums that they were like a galvanized
6 drum, but if they got hit with rain, they would
7 tend to smoke.
8      Q.   I see.  And did New England Container do
9 anything about those smoking drums?


10      A.   We ended up bringing those up to
11 Smithfield and furnace treating them.
12           MR. PIROZZOLO:  I'll ask that this
13 document designated EPA 009730 be marked as the
14 next exhibit.
15           MR. PELOSO:  First exhibit.
16           MR. PIROZZOLO:  First exhibit.
17           (Whereupon, Plaintiff's Exhibit No. 1
18 was marked.)
19 BY MR. PIROZZOLO:
20      Q.   Mr. Lussier, what I've handed you is a
21 document dated February 12, 2002 --
22      A.   Uh-hum.
23      Q.   -- which is -- why don't I give you
24 another one at the same time?  Can I ask that this
25 document be marked as Exhibit 2?
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1           (Whereupon, Plaintiff's Exhibit No. 2
2 was marked.)
3      Q.   Mr. Lussier, Exhibit 2 is an NECC
4 response to an EPA 104(e) Request for Information
5 dated March 19, 1999 --
6      A.   Uh-hum.
7      Q.   -- and Exhibit 1 is a supplement to that
8 response.  Can I ask you to take a look at those
9 and tell me whether you had anything to do with


10 the preparation of the information contained in
11 those responses?
12           MR. PELOSO:  Why don't you look through
13 2 so -- do you remember the question?
14           THE WITNESS:  No.
15           MR. PIROZZOLO:  Take your time and look
16 through them, familiarize yourself with them.
17 I'll reframe the question.
18           (Witness perusing document.)
19           THE WITNESS:  Okay.
20      Q.   Have you looked through them?
21           MR. PELOSO:  He's looked through No. 2,
22 if you want to question on No. 2, and then go
23 through 1.  That might make more sense.  It's up
24 to you.
25           MR. PIROZZOLO:  Fine.  One is a
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1 supplement to the other.  That's why I thought it
2 would be easier if he looked through both of them.
3           MR. PELOSO:  Why don't you look through
4 1 then?
5           MR. PIROZZOLO:  Look through 1 and 2 and
6 then I'll frame a question.  I'll tell you the
7 question will be whether you had anything to do
8 with providing the information contained in
9 Exhibits 1 and 2.


10           (Witness perusing document.)
11      A.   Yes.
12      Q.   What --
13      A.   With the customer list.
14           MR. PELOSO:  Why don't you identify the
15 document?  Exhibit 1?
16           THE WITNESS:  Exhibit 1.  I probably
17 helped put together the customer list.
18      Q.   Other than the customer list, did you
19 have anything to do with providing the information
20 in Exhibits 1 and 2?
21      A.   No.  No.
22      Q.   How did you go about getting the
23 information that's contained in the customer list?
24      A.   From a list I had as customers at work.
25      Q.   And could you describe that list?







(401) 885-0992
Vivian Dafoulas & Associates


15 (Pages 54 to 57)


54


1      A.   It was a sheet I kept, you know, to keep
2 track of who ordered drums on certain days.
3      Q.   And do you know what's become of that
4 list?
5      A.   No.
6      Q.   When did you last have possession of the
7 list?
8      A.   It would be the year 2000, August 2000.
9      Q.   And what did you do with that when you


10 last --
11      A.   I left it there.  It was company
12 material.
13      Q.   You left it at the company?
14      A.   Uh-hum.
15      Q.   Who took over your job at that point?
16      A.   I had a young man that I trained that
17 would take phone calls and -- and --
18      Q.   And what was his name?
19      A.   David Gesmondi.
20      Q.   How do you spell that?
21      A.   G-E-S-M-O-N-D-I.
22      Q.   Where does he live?
23      A.   I believe he lives in Smithfield.
24      Q.   Do you know whether he's still alive?
25      A.   Oh, yes.  He still works with New
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1 England.
2      Q.   He is still with New England Container?
3      A.   Yes.
4      Q.   Where was the list when he took it
5 over -- took over?
6      A.   It would be in the desk.
7      Q.   It was in the desk?
8      A.   Yes.
9      Q.   Did you specifically point it out to


10 him?
11      A.   Well, usually that -- that list would
12 have what their frequency of ordering was and also
13 their phone number and the contact person at the
14 company, so that's something that they would use
15 every day.
16      Q.   So that was available to him?
17      A.   Yes.
18      Q.   And he knew about it?
19      A.   Yes.
20      Q.   Now, you extracted information from that
21 list?
22      A.   Uh-hum.
23      Q.   Could you point out where the
24 information is that you extracted from that list
25 in Exhibits 1 and 2?
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1      A.   It's in Exhibit 2, I believe, the --
2 the -- or is it 1?  It's in 1.  The list of
3 customers.
4      Q.   And that is --
5           MR. PELOSO:  Why don't you refer to a
6 page?
7           THE WITNESS:  Page -- this page here?
8 Oh, Page 5 through Page 8.
9      Q.   5 through 8?


10      A.   Yes.
11      Q.   And did you supply the information
12 containing -- considering whether they were
13 closed-head or open-head drums?
14      A.   Yes.
15      Q.   Can I ask you to go to Page EPA 9743?
16 Did you supply the information on the table that
17 begins on page 9743 and continues through
18 Page 9745?
19      A.   I may have.  Some of these companies I
20 don't -- I don't even know that are on this list.
21      Q.   There's reference to a Christmas gift
22 list.  Did you ever see that?
23      A.   Yes.
24      Q.   What was the Christmas gift list?
25      A.   Things you send people at Christmastime.
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1      Q.   Okay.  Was it a list of customers?
2      A.   Yes.
3      Q.   And was it --
4      A.   Usually purchasing people.
5      Q.   Was it a -- was it used for NECC to send
6 gifts to its customers?
7      A.   Yes.
8      Q.   And did it do that every year?
9      A.   Just about.  We used to send Christmas


10 wrapping paper.
11      Q.   Christmas wrapping paper?
12      A.   Yes.  But it was -- it was Christmas
13 wrapping paper and it also had other holiday paper
14 in it, you know, birthdays and -- and --
15      Q.   I see.  Okay.  And that was sent out to
16 its customers?
17      A.   Right.
18      Q.   Who had that responsibility?
19      A.   That was mine.
20      Q.   Did you send it in the -- the mail or --
21      A.   Yes.
22      Q.   So if you look at Exhibit 1 and go to
23 Page 9749, is that the beginning of the Christmas
24 gift list?
25      A.   It would be but I didn't make this one
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1 out.
2      Q.   Okay.  Was this a copy of the list that
3 you knew about?
4      A.   No.
5      Q.   Was it some other list?
6      A.   Correct.
7      Q.   And do you know where this came from?
8      A.   No.
9      Q.   I'll ask you to go on to Page 9754.  On


10 that page there's a form called -- entitled Order
11 Record.
12      A.   Uh-hum.
13      Q.   Do you recognize that form?
14      A.   Vaguely.
15      Q.   Did you used to use a form like that?
16      A.   I suppose so.  I'm not sure.
17      Q.   Okay.  Did you have anything to do with
18 gathering the forms that appear in Exhibit 1
19 called Order Record?
20      A.   No.  It's not my writing, No. 1.  No. 2,
21 I don't know whose writing it is.
22      Q.   My question is whether you had anything
23 to do with gathering the forms.
24           MR. PELOSO:  You mean --
25      Q.   By whomever for the purpose of the
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1 104(e) response.
2      A.   No.
3           MR. PIROZZOLO:  Why don't we take a
4 minute to stretch our legs here while I use my box
5 cutter?
6                    ( R E C E S S )
7           (Whereupon, Plaintiff's Exhibits No. 3A,
8 3B and 3C were marked.)
9           MR. PELOSO:  He's got 3A in front of


10 him.
11           MR. PIROZZOLO:  These are the
12 Supplemental Response to the EPA Information
13 Request by New England Container, and I would ask
14 you first, Mr. Lussier, whether you had anything
15 to do with assembling the information contained in
16 Exhibits 3A, 3B and 3C.
17           MR. PELOSO:  And you can look at 3B and
18 3C.
19           MR. PIROZZOLO:  Take your time to look
20 through them.  There are some tables and there are
21 a lot of attachments.
22           MR. PELOSO:  Why don't you look through
23 the tables also?  And then why don't you take a
24 quick look at --
25           THE WITNESS:  I probably did with the --
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1 the residual drum information.
2           MR. PELOSO:  You want to look through
3 these?
4           THE WITNESS:  No, I didn't -- I didn't
5 have anything to do with putting that together.
6           MR. PELOSO:  Now, you're looking at
7 document -- why don't we identify the document by
8 page number?  Bates No. E032761 of 3A.  Why don't
9 you explain?  He was looking at that.  Now, he's


10 moved on.
11           THE WITNESS:  I don't -- I don't see
12 that.  Where is that residual --
13 BY MR. PIROZZOLO:
14      Q.   It's Attachment A.  There is a Tab A.
15      A.   Oh, okay.
16           MR. PELOSO:  Is there a question?
17           MR. PIROZZOLO:  Well, my question calls
18 for a yes or no.  Did he have anything to do with
19 preparing this?
20           MR. PELOSO:  Tab A?
21           MR. PIROZZOLO:  Tab A, yes.
22           THE WITNESS:  Yes.
23      Q.   And my next question is, what portion or
24 portions of this did you participate in preparing?
25      A.   A good part of the list.  Not all of it
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1 because some of the names I don't even recognize.
2      Q.   And by the list, you mean the list in
3 Tab A?
4      A.   Yes.
5      Q.   If we can hold on for a minute, is there
6 any other part of Exhibits 3A, 3B and 3C that you
7 prepared or participated in preparing?
8           MR. PELOSO:  B and C.  And now he's
9 looking at Tab B.


10      A.   No.
11           MR. PELOSO:  All right.  Look at Tab C.
12           THE WITNESS:  No.  No.
13      Q.   So just Tab A?
14      A.   Just Tab A.
15      Q.   And can I ask you where you obtained the
16 information that you contributed to Tab A?
17      A.   It would have been through our knowledge
18 of what came in most drums, what kinds of things.
19 It was very generic.  I would say it was oil or
20 solvent or --
21      Q.   How did you obtain that knowledge?
22      A.   I'd -- I'd look at the drums.
23      Q.   And were you able to tell what was in
24 the drums?
25      A.   Yes.
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1      Q.   How could you tell?
2      A.   By what was on the outside of the drum,
3 the label and what material was in the drum.
4      Q.   Did you ever do any chemical analysis of
5 the inside of drums?
6      A.   No.
7      Q.   So if you go to Table A, we have A.
8 Harrison & Company, it says residual is solvents?
9      A.   Yes.


10      Q.   You determined that they were solvents?
11      A.   That was -- that was their business.
12 They used to sell solvents, so --
13      Q.   Did you know what kind of solvents?
14      A.   No.
15      Q.   We go to Alltex Specialties, it says,
16 "No information available"?
17      A.   That's one I don't recognize.  I don't
18 know who they are.
19      Q.   So you couldn't have contributed any --
20      A.   No.
21      Q.   -- information regarding that?
22      A.   No.
23      Q.   We go to American Hoechst.
24      A.   Yes.
25      Q.   It says, "Dye powder residues, dust from
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1 various dyes, solvents, chemical liquid that was
2 packed in galvanized drums (closed head).  Also
3 refer to Attachment B."  Those are the things that
4 you remembered --
5      A.   Yes.
6      Q.   -- during those --
7      A.   I wouldn't have known to put that
8 reference in to Attachment B.
9      Q.   But the first four things would have


10 come from your knowledge?
11      A.   Yes.
12      Q.   Did you have that written down
13 somewhere?
14      A.   No.  No.  I used to see those drums all
15 the time and I visited their -- their facility.
16      Q.   So if we go all through this, I don't
17 want to take the time or your time to go through
18 every one, but where in the residual contents in
19 the drums where you have in this chart an
20 indication of what that was --
21      A.   Yes.
22      Q.   -- that was from your knowledge?
23      A.   Best guesstimate.
24      Q.   Best guesstimate?
25      A.   Yes.
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1           MR. PELOSO:  Are you talking for each of
2 the companies?
3      A.   If it --
4           MR. PIROZZOLO:  Yes.  For each of the
5 companies in this chart.
6      A.   If it has an item, it's like Bates
7 Manufacturing, I don't even know them.
8      Q.   Well, for example, let's go down to
9 Matthew Barrel.


10      A.   Okay.  He's a drum dealer.
11      Q.   Okay.  Matthew Barrel says, "Mixture of
12 liquid and chemical sludge"?
13      A.   That's -- that's the former -- former
14 content of the drum.
15      Q.   And solvents?
16      A.   Right.
17      Q.   As far as solvents, you didn't know what
18 the solvents were?
19      A.   No.
20      Q.   And as far as dyes, you wouldn't know
21 what the dyes were?
22      A.   No.
23      Q.   There is a company listed here Raymond
24 Barrel.  Do you know where Raymond Barrel
25 operated?
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1      A.   I don't know but the name is familiar.
2 He might have been out of Fall River.
3      Q.   Do you know whether Raymond Barrel had
4 anything to do with Ray Nadeau?
5      A.   No.
6      Q.   You don't know or they do not?
7      A.   I don't know.
8      Q.   Can I ask you to go to Exhibit B?  Did
9 you prepare that chart?


10      A.   No.
11      Q.   Did you participate in preparing the
12 chart?
13      A.   No.
14      Q.   Do you know how the chart was prepared?
15      A.   Apparently it was from Chemical Buyers'
16 Guide.
17      Q.   Do you know who did that?
18      A.   No.
19           MR. PIROZZOLO:  Let's take a five-minute
20 recess.
21                  ( R E C E S S )
22           MR. PIROZZOLO:  Can I ask that this be
23 marked as the next exhibit?
24           (Whereupon, Plaintiff's Exhibit No. 4
25 was marked.)







(401) 885-0992
Vivian Dafoulas & Associates


18 (Pages 66 to 69)


66


1           THE WITNESS:  I'm familiar with it.
2           MR. PELOSO:  There's no question yet.
3 BY MR. PIROZZOLO:
4      Q.   Have you ever seen Exhibit 4 before?
5      A.   Yes.
6      Q.   Can you tell us what it is?
7      A.   It's a sales brochure.
8      Q.   And was it a sales brochure used by New
9 England Container?


10      A.   Yes.
11      Q.   And during what period of time was it
12 used?
13      A.   From the -- I'm going to say
14 mid-eighties going forward.  About 1984, '85.
15      Q.   Did New England Container have any
16 similar sales brochures in the 1971 time frame?
17      A.   No.  No.
18      Q.   Is the information in Exhibit 4
19 descriptive of NECC's operation in the 1971 time
20 frame?
21           THE WITNESS:  In the 1971 time frame?
22           MR. PIROZZOLO:  Yes.
23      A.   I don't understand.  We didn't do this
24 until the mid-eighties, the brochure.
25      Q.   So this was descriptive as of the
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1 mid-eighties?
2      A.   Right.
3           MR. PIROZZOLO:  I'll ask that this be
4 marked as the next exhibit.
5           (Whereupon, Plaintiff's Exhibit No. 5
6 was marked.)
7      Q.   Have you ever seen Exhibit 5?
8      A.   Yes.
9      Q.   Can you tell us what it is?


10      A.   It's an article Vincent Buonanno did for
11 Chemical Week.
12      Q.   And is that a picture of Vincent
13 Buonanno there?
14      A.   Yes, on the first page.  Yes.
15      Q.   And did he author the article?
16      A.   Yes.
17      Q.   He refers to the $1 billion inch.  Do
18 you know what that means?
19      A.   Yes.
20      Q.   Could you explain that?
21      A.   Yes.  If you -- if you left one inch of
22 material in every drum that was going to be
23 reconditioned, you'd be throwing away a billion
24 dollars in material that only would turn up as
25 hazardous waste for the drum reconditioning
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1 company and it's a loss to the person that bought
2 the material in the first place not -- not to get
3 the full benefit of everything that was in the
4 drum.
5      Q.   Now, in the drum reconditioning
6 business --
7      A.   Uh-hum.
8      Q.   -- was it customary to recondition only
9 so-called empty drums?


10           MR. PELOSO:  Object to the form.  Vague
11 as to time.  You can answer.
12      A.   Yes.
13      Q.   And did you consider drums with say
14 two inches of liquid or material in them to be
15 empty drums?
16      A.   No.
17      Q.   What was the standard of what was an
18 empty drum?
19      A.   We -- we had a form that we developed in
20 the mid-eighties that spelled out what an empty
21 drum was.  That if you can tip it up and nothing
22 comes out, then it's empty.  But if you can -- if
23 you tip it up and stuff comes out, it's not empty.
24 Therefore, we wouldn't accept it.
25      Q.   Now, how about in the early 1970s, what
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1 was the standard?
2      A.   Pretty much the same except it wasn't --
3 it wasn't spelled out in a -- in -- in our pickup
4 slip or anything of that nature.
5      Q.   Now, in this article, Mr. Buonanno says
6 that one inch is the number one environmental
7 problem in the reconditioning industry?
8      A.   Uh-hum.  Because people used to think,
9 before EPA clarified what the one inch was, that


10 it was okay to leave an inch in a drum --
11      Q.   Okay.
12      A.   -- which is not really what EPA
13 intended.
14      Q.   Okay.  But the reason it was a problem
15 is that people actually did that?
16      A.   That's right.
17      Q.   It really was -- if you look at this
18 article, since 1980 with the Resource Conversion
19 and Recovery Act and the Hazardous Materials
20 Transportation Act that there came to be
21 regulation regarding residual material in the
22 drums?
23      A.   Right.
24           MR. PELOSO:  I object to the form.
25      A.   Correct.
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1      Q.   And those regulations were designed to
2 solve the problem that had previously existed?
3           MR. PELOSO:  Object to the form.  You
4 can answer.
5      A.   Yes.
6           MR. PIROZZOLO:  Thank you.
7      Q.   Is the thrust of his article that the
8 companies that were sending drums, it was to their
9 benefit to use what was left in the drums?


10      A.   Yes.
11      Q.   Because the chemical manufacturer or
12 chemical compounder would not want to throw away
13 valuable material?
14      A.   It's like if you were painting a house
15 and you bought a gallon of paint and you had a
16 little bit of paint left over, it's your loss to
17 throw it away but it's to your benefit to use
18 it --
19      Q.   Yes.
20      A.   -- because I don't know if I wanted that
21 color.
22      Q.   So -- so you are saying what
23 Mr. Buonanno is saying in this article --
24      A.   Yes.
25      Q.   -- as you understand it, is that it's
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1 better business to conserve material than to throw
2 it away?
3      A.   Absolutely.
4      Q.   Now, even after the regulations came
5 into effect, it was permissible to have one inch
6 of material in the drums --
7           MR. PELOSO:  I object to the form.
8      Q.   -- isn't that so?
9      A.   Yes.


10      Q.   And it's --
11      A.   -- but that was upon -- that was finally
12 clarified by EPA that one inch was an overriding
13 constraint.  That was for a material that couldn't
14 flow out of the drum.
15      Q.   I see.  According to Mr. Buonanno in
16 this article, EPA defines a container as empty if
17 no more than 2.5 centimeters, one inch of residue
18 remained on the bottom of the container or in a
19 liner?
20      A.   Yes.
21      Q.   Did you have anything to do with helping
22 Mr. Buonanno prepare this article?
23      A.   No.
24      Q.   Did Mr. Buonanno have some hands-on
25 experience in the drum --
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1      A.   Yes.
2      Q.   -- yard?
3           MR. PELOSO:  Let him finish the
4 question.
5      A.   He knew the business --
6      Q.   Did Mr. Buonanno have some hands-on
7 experience in the drum yard?
8      A.   Yes.
9      Q.   By that what do you mean?


10      A.   He worked every job that there was in
11 the facility.
12      Q.   Okay.
13      A.   From going out and picking up drums to
14 unloading drums.  He did it all.
15      Q.   Did he actually put on work clothes
16 and --
17      A.   Yes.
18      Q.   So he did the work of laborers --
19      A.   Yes.
20      Q.   -- and --
21      A.   Yes.
22      Q.   Over what period of time did he do that?
23      A.   That I would say would be more in the
24 beginning, the early seventies, '69, '70, '71.
25           MR. PIROZZOLO:  Okay.  Thank you.
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1      Q.   At the current time, do you have any --
2 let me change that.  Since you left the employ of
3 New England Container --
4      A.   Uh-hum.
5      Q.   -- have you had any business
6 relationship at all with New England Container?
7      A.   No.
8      Q.   Have you had any relationship at all
9 with Vincent Buonanno?


10      A.   Yes.
11      Q.   What relationship have you had with
12 Vincent Buonanno?
13      A.   We are friends.  We are still friends.
14      Q.   Other than friends?
15      A.   That's it.
16      Q.   How often do you see him as friends?
17      A.   Maybe once a year.  Probably talk on the
18 phone two or three times a year.
19      Q.   And what are the types of things you
20 would talk about?
21      A.   Well, we would talk about his father,
22 Bernie, who's going to be 100 come Monday.
23      Q.   Is Bernie in good health or --
24      A.   He's -- he's slowed down considerably.
25 He's in a wheelchair now but he's still going.
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1      Q.   Have you ever talked with him?
2      A.   Yes.
3      Q.   Have you talked with him recently?
4      A.   No.
5      Q.   When was the last time you spoke to him?
6      A.   It would be a year ago Christmas.
7      Q.   And at that time was he -- did he have
8 his mind?
9      A.   Yes.


10      Q.   So that he could speak clearly and
11 understand?
12      A.   Yes.
13      Q.   And do you know what he's ill from?
14      A.   No.
15      Q.   Or is he ill?  Maybe he isn't.
16      A.   I guess he has a problem.  He can't
17 really walk that well.  Well, I can't either,
18 so...
19      Q.   But otherwise he's -- he's got a clear
20 mind?
21      A.   I think so.
22      Q.   At least as of the last time you saw
23 him?
24      A.   Right.
25      Q.   And do you visit him from time to time?
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1      A.   I -- I usually go up to see him every
2 Christmas but I didn't this past year because my
3 wife had passed away --
4           MR. PIROZZOLO:  I'm sorry.
5      A.   -- and I didn't want to tell him that
6 because he liked my wife.
7      Q.   Did you -- when you first worked for New
8 England Container, was Bernard Buonanno active in
9 the business?


10      A.   Yes.
11      Q.   And did he get out into the yard and
12 work with his hands?
13      A.   Not much.
14      Q.   That was Vincent who would do that?
15      A.   Right.
16      Q.   Have you ever talked with Vincent
17 Buonanno about the contamination problems, the EPA
18 problems or such subject matters involving the
19 Centredale site?
20      A.   Yes.
21      Q.   What have you and he said to each other
22 about that?
23      A.   We don't know why they are still going
24 after him for it.
25      Q.   Did he know you were coming for a
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1 deposition today?
2      A.   I called him and told him.
3      Q.   And where was he when you talked to him?
4      A.   In his office.
5      Q.   In Chicago?
6      A.   In Chicago.
7      Q.   And what did you say to him and what did
8 he say to you?
9      A.   Just, I said another deposition.


10 Because I think some of your people came to see me
11 in -- in the wintertime.  That's where these
12 things came from.
13      Q.   And you gave them those?
14      A.   Yes.
15      Q.   And what did he say about the
16 deposition?
17      A.   He said just go and tell the truth.
18      Q.   And did you say anything about it?
19      A.   I said it's -- it's getting to be a -- a
20 pain.
21      Q.   You're good-natured about it anyway.
22      A.   Yes.
23      Q.   Do you have any business dealings with
24 Vincent Buonanno?
25      A.   No.
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1      Q.   Does he owe you money?
2      A.   No.
3      Q.   Or you owe him money?
4      A.   No.
5      Q.   Do you work together on projects?
6      A.   No.
7      Q.   Or any kind of business projects?
8      A.   No.
9           MR. PIROZZOLO:  Okay.  I have no further


10 questions.
11                    EXAMINATION
12 BY MR. PELOSO:
13      Q.   Mr. Lussier, I just have a few questions
14 for you.
15      If you recall, Mr. Pirozzolo asked you some
16 questions about the Centredale site about drums
17 that were stored south of the NECC facility?
18      A.   Uh-hum.
19      Q.   Do you recall that question?
20      A.   Yes.
21      Q.   Do you know whether those were NECC
22 drums or Metro-Atlantic drums?
23      A.   No.
24      Q.   Do you recall that Mr. Pirozzolo asked
25 you some questions about -- well, I should say you
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1 gave him a response to a question that, at some
2 point, drums were removed from Centredale and
3 brought to Smithfield?
4      A.   Yes.
5      Q.   Okay.  Do you have any recollection as
6 to when those drums were brought from Centredale
7 to Smithfield, were any drums left by NECC at
8 Centredale?
9      A.   No.


10      Q.   Well, no, you don't recall or --
11      A.   No, I don't -- I don't believe we left
12 any drums there.  I thought we brought everything.
13           MR. PELOSO:  That's all I have.
14           MR. PIROZZOLO:  Okay.  You are free to
15 go, Mr. Lussier.
16           THE WITNESS:  Great.
17             (Adjourned at 1:15 p.m.)
18
19
20
21
22
23
24
25
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1  STATE OF RHODE ISLAND AND PROVIDENCE PLANTATIONS
2 KENT, Sc.
3                C E R T I F I C A T I O N
4           I, VIVIAN S. DAFOULAS, Registered Merit
5 Reporter/Certified Realtime Reporter, Notary
6 Public in and for the State of Rhode Island, do
7 hereby certify that the witness was first duly
8 sworn to tell the truth, the whole truth and
9 nothing but the truth in the matter of EMHART


10 INDUSTRIES, INC. vs. NEW ENGLAND CONTAINER
11 COMPANY, INC., et al.; that I am in no way related
12 or have any interest in said matter and that the
13 testimony of said witness was duly recorded by me
14 in computerized stenotype and is a true and
15 accurate transcription of my notes.
16           IN WITNESS WHEREOF, I have hereunto set
17 my hand this 1st day of May, 2009.
18


19                      -----------------------
                     Vivian S. Dafoulas, RMR-CRR


20                      East Greenwich, RI 02818
                     (401) 885-0992
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1                  CARLETON MAINE,
2 having been first duly sworn, was deposed and
3 testified as follows:
4           COURT REPORTER:  Would you state your
5 name, please.
6           THE WITNESS:  Carleton Maine.
7           MR. PIROZZOLO:  Typically we have
8 reserved objections except as to form of the
9 questions and motions to strike until the time of
10 trial.  Is that agreeable?
11           MR. RAY:  Sure.
12           MS. HYNES:  Yes.
13                    EXAMINATION
14 BY MR. PIROZZOLO:
15      Q.   Mr. Maine, could you for the record give
16 your full name and address?
17      A.   Carleton Maine, 306 Weaver Hill Road,
18 Coventry, Rhode Island.
19      Q.   At the present time are you employed?
20      A.   No.  I am retired.
21      Q.   And when did you retire?
22      A.   I think that was back in 1983.
23      Q.   And prior to your retirement, did you
24 have a profession?  Maybe you still do but --
25      A.   I was an engineer, yes.
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1      Q.   An engineer.  Could you give us a brief
2 summary of your education and business experience.
3      A.   I can give you a resume that I --
4      Q.   If you have a resume, that makes it
5 easier.
6      A.   I think I brought one.  Maybe I didn't.
7 I thought I had one ready to give you.  Apparently
8 not.  My education -- maybe it's here.  The
9 University of Rhode Island.  Here we go.  Okay.
10           MR. PIROZZOLO:  Thank you.  May
11 Mr. Maine's resume be marked as the first exhibit?
12           (Whereupon, Plaintiff's Exhibit No. 1
13 was marked.)
14 BY MR. PIROZZOLO:
15      Q.   Mr. Maine, does Exhibit 1, your resume,
16 give a rundown of your professional experience?
17      A.   Yes.
18      Q.   And your education?
19      A.   Yes.
20      Q.   Can we focus on -- does this -- I may
21 have asked this -- does this give a rundown of
22 your complete professional --
23      A.   Pretty much, yes.
24      Q.   -- experience?
25      A.   Yes.  Pretty much.
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1      Q.   I was reading at the same time.
2 Focusing on the period 1957 to 1974, could you
3 explain what that work -- what that work consisted
4 of?
5      A.   I was involved in the control of water
6 pollution primarily.  I was also involved in
7 control of public drinking water.
8      Q.   And who was your employer at that time?
9      A.   I was employed by the State of Rhode
10 Island.  I was employed by the Rhode Island
11 Department of Health.
12      Q.   And did you have responsibilities within
13 the State of Rhode Island?
14      A.   Yes.
15      Q.   And did that include enforcement-type
16 responsibilities?
17      A.   Yes.
18      Q.   Could you tell us briefly what those
19 enforcement-type responsibilities consisted of?
20      A.   Well, people that were violating the --
21 well, causing pollution, we could issue orders and
22 force compliance.
23      Q.   Okay.  If I could ask you, if you go
24 down to the next entry, 1973 to 1974, it says
25 Chairman of the Technical Advisory Board for the
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1 New England Interstate Water Pollution Control
2 Commission.  What is that position?
3      A.   That was a state -- well, it was an
4 organization of the New England states and New
5 York for working together to control interstate
6 pollution.
7      Q.   And were you still employed by the Rhode
8 Island --
9      A.   Yes, I was.
10      Q.   -- Rhode Island Department of Health?
11      A.   Yes, I was.
12      Q.   So this is a position you held while an
13 employee for the Rhode Island Department of
14 Health?
15      A.   Yes.
16      Q.   Were you, in fact, employed by the Rhode
17 Island Department of Health from 1947 to the time
18 of your retirement?
19      A.   Until -- my function, most of my
20 functions, except for drinking water, were
21 transferred to the Department of Environmental
22 Management, I guess, in 1979 --
23      Q.   Okay.
24      A.   -- and I assumed the same position as I
25 had in the Health Department with the Department
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1 of Environmental Management.
2      Q.   So your work continued even though the
3 designation of the agency changed?
4      A.   Yes.  Except I lost -- drinking water
5 control stayed with the Health Department, and
6 then I was assigned other functions, including
7 individual sewage disposal, things like that.
8      Q.   And, as you told us before, you retired
9 in 1983?
10      A.   Yes.
11      Q.   Now, the focus of this deposition is New
12 England Container Company.
13      A.   Yes.
14      Q.   Do you remember having anything to do
15 with New England Container Company?
16      A.   Yes.
17      Q.   Could you give us your best memory of
18 the occasions on which you gave attention to New
19 England Container Company?
20      A.   Going way back, New England Container
21 was sort of a -- they were connected with -- I
22 think it was Metro-Atlantic Chemical Company who
23 made textile chemicals or compounding of textiles.
24      That was owned by Buonanno, and his son
25 decided to start washing barrels out in back of
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1 the -- the chemical company.  This was located
2 on -- off of Route 44 I guess it was in North
3 Providence.  So he was washing barrels for the
4 chemical company in the back.
5      It was a very crude operation.  Some material
6 was dumped into the tailrace from that
7 barrel-washing operation.
8      There were complaints about the odors and we
9 required them to remove -- there was a lot of
10 solid material that we found dumped out there.  We
11 required him to remove what he could of that.
12 That was -- that was the case in North Providence.
13      Then New England Container moved to, I guess
14 it was North Smithfield or -- I'm not sure of the
15 town it was located in.  They moved to another
16 location where they went into a big operation of
17 barrel washing commercially for everybody.
18      We had problems with that operation because
19 he was on the Woonsocket drinking water watershed
20 and he had a lot of liquid wastes which he was
21 dumping into a brook there.
22      We tried -- I tried to get legal action
23 against him which I could not get.  The Attorney
24 General's representative, as I recall, arranged a
25 meeting with me and one of the judges, state
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1 judges, to resolve the problem and, of course, at
2 the meeting in the judge's chambers there were a
3 number of people from New England Container,
4 including their lawyers.
5      Actually I felt that I was more of a
6 defendant than New England Container at that
7 meeting.  Maybe I shouldn't say that.  That was my
8 feeling.  I was represented by one of the Attorney
9 General's men, Slater Allen.  Do you remember, I
10 don't know whether you --
11      Q.   That's all right.
12      A.   I was not sure whether he was for New
13 England Container or for me.  Maybe I was doing
14 the wrong thing but they were dumping waste into
15 the drinking water which was really bad I thought.
16      Q.   Can you put a time frame on that
17 approximate time frame?
18      A.   No, I can't.  It was at the time when
19 Herbert DeSimone was the Attorney General.  Dates?
20      Q.   Would it have been in the 1970s?
21      A.   Probably.  I don't know if it was the
22 '70s or -- yeah.
23      Q.   Did you observe the conditions at North
24 Smithfield?
25      A.   Yes, I did.
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1      Q.   Did you observe them by going there and
2 watching the operation?
3      A.   Yes.  In fact, I obtained samples and
4 God, I brought a sample in for the judge to see
5 and he got very nervous.  He thought I was going
6 to throw it on the desk I think.
7      It was at the time people were going around
8 and collecting the samples and bringing them on
9 their plush rugs destroying the rugs so he thought
10 I was going to do that but I wanted him to see
11 what was done visually and to smell it.
12      Q.   And that was being dumped in a brook in
13 the vicinity of the North Smithfield --
14      A.   That was in the vicinity of the
15 Woonsocket reservoir.  I think it was in North
16 Smithfield.  I'm not sure of the town.
17      Q.   I'm sorry.  It was not the Centredale
18 location?
19      A.   No, it was not.
20      Q.   There's other evidence that New England
21 Container moved to either Smithfield or North
22 Smithfield.
23      A.   Right.  I think they're still there.
24 I'm not sure.
25      Q.   Now, going back to Centredale, do you
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1 remember when you made observations at Centredale?
2      A.   No.  I had -- I couldn't even come in
3 close to the year.  I don't know.
4      Q.   Was it before the -- the North
5 Smithfield observation?
6      A.   Oh, yes, yes, yes.  Way before the North
7 Smithfield incident.
8      Q.   Would you just tell us what you observed
9 of the New England Container operation at
10 Centredale?
11      A.   At Centredale it was a very crude
12 operation.  It was -- it was not inside a building
13 at all.  It was -- as I recall, the -- the
14 industry was located -- the chemical company was
15 located in the front part of the property.
16      Q.   Which part?  I'm sorry.
17      A.   The front part of the property, the
18 chemical company was.
19      Q.   Okay.
20      A.   In the rear, there was -- there was --
21 it was on a land that was divided by the
22 Woonasquatucket River on the west side and there
23 was a millrace on the east side --
24      Q.   Okay.
25      A.   -- and he was on a high level there
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1 which he was washing barrels with a hose,
2 manually.  It was a manual operation.  It was
3 nothing -- I never observed any -- any actual
4 mechanical barrel-washing operation.
5      Q.   Okay.
6      A.   It was a very crude operation.  And he
7 had a hose running from one of the mill buildings
8 to wash the chemicals and all the chemicals they
9 were washing were going into a pit in the ground
10 there.
11      I never observed any of the wastes getting
12 into either the stream or the millrace.  It may
13 have seeped through the ground but I did not see
14 any over-land discharge or any pipe discharge.
15      Q.   Did you see some kind of a lagoon that
16 the water was collecting in?
17      A.   It was more of a pit, more of a pit-like
18 thing, yes.
19      Q.   So there was kind of a containment area?
20      A.   Yes.
21      Q.   And if I described that piece of land
22 that they were operating out as kind of a
23 peninsula with the north end being Route 44, Smith
24 Street --
25      A.   Yes.
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1      Q.   -- would you agree that there was --
2      A.   Well, of course, understanding the
3 mills, they -- they dammed up the river to make
4 power and they allowed the water to come through
5 the -- the water wheel or turbines, whatever it
6 was, through the millrace, release it, and then
7 you had the dam that would -- a large dam which
8 water would flow over.
9      Well, they had gates in the millrace to allow
10 the water to go through the millrace.  I think
11 those gates at that time were completely
12 inoperable or been blocked off, so there was --
13 the millrace was pretty stagnant.  There wasn't
14 any water flowing through there that I could
15 observe.  Yes, it was on a peninsula.
16      Q.   In any event, there was the millrace on
17 one side, the river on the other side?
18      A.   The millrace was on the east side and
19 the river was on the west side.
20      Q.   And eventually the millrace and the
21 river met --
22      A.   They met.
23      Q.   -- at the southern point?
24      A.   And water would back up from the -- from
25 the river into the millrace --
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1      Q.   Okay.
2      A.   -- depending upon the level they
3 obtained on it, the -- the -- the yard length and
4 the dam -- next dam down, I believe.
5      Q.   So depending on the height of the
6 pond --
7      A.   Yeah.
8      Q.   -- the water would either back up into
9 the millrace or the millrace would be relatively
10 dry?
11      A.   Well, swampy.
12      Q.   Swampy?
13      A.   It was filled with all kinds of growth
14 as -- as --
15           MR. RAY:  I understand.  I'm going to
16 ask that a letter dated January 23, 1970 be marked
17 as the next exhibit.
18           (Whereupon, Plaintiff's Exhibit No. 2
19 was marked.)
20 BY MR. PIROZZOLO:
21      Q.   Mr. Maine, could I ask you to read
22 Exhibit 2 to yourself and I'll ask you a question
23 about it?
24      A.   Okay.
25      Q.   Is this a copy of a letter that you sent


Page 16


1 to Bernard Buonanno, Sr., of New England
2 Container?
3      A.   It sounds like one, yes.  I -- I -- I
4 don't remember though but it probably is, yes.
5      Q.   Does it refresh your recollection that
6 you sent a letter such as this?
7           MR. RAY:  Objection.
8      A.   Yes.  That would be a letter, a typical
9 letter I would have sent out.  Yes.
10      Q.   Now, in reading the letter, you see some
11 dates.  You see the date of the letter?
12      A.   Uh-hum.
13      Q.   And there is a reference to a letter
14 of --
15      A.   Previous -- a previous letter.
16      Q.   -- a letter of August 20, 1969.  Does
17 that help you put a time frame on the observations
18 that you just described?
19      A.   Yes, yes.  It had to be done during
20 those periods, around those periods.
21      Q.   So it would be fair -- would it be
22 correct that the observations you just described
23 occurred in the period from around 1969 to
24 sometime in 1970?
25           MR. RAY:  Objection.
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1      A.   Yes.
2           MR. RAY:  Go ahead.  You can answer.
3      Q.   Is that right?
4      A.   Yes.
5      Q.   Okay.  And the letter also describes a
6 recent inspection of the facilities?
7      A.   Yes.  Uh-hum.
8      Q.   And is that -- is the description of
9 that inspection in the letter a written
10 description of what you have just testified to
11 orally?
12           MR. RAY:  Objection.  Go ahead.  You can
13 answer.
14      A.   Okay.
15           MR. RAY:  I'm just preserving our
16 record.
17           THE WITNESS:  I see.  Okay.
18      A.   I don't remember that.  I know they had
19 that pit there which we were concerned about.  It
20 was not a contained pit.  It was just an area
21 built out of earth, and if we had a lot of rain,
22 it could overflow and go into the river or it
23 could be seeping through the ground and get into
24 the river.
25      Q.   Okay.  And your statement -- I'm sorry,
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1 don't let me interrupt you.  Go ahead.
2      A.   So we asked that it be tied into the
3 sewer as the wastes from the chemical company
4 were.
5      Q.   And the chemical company was tied into
6 the sewer?
7      A.   Yes, they were.
8      Q.   I just want to read the sentence aloud.
9 "A recent inspection of your facilities indicates
10 that the wastes are still being discharged into an
11 area adjacent to your plant where they are likely
12 to be washed into the Woonasquatucket River."
13      A.   Yes.
14      Q.   Is it -- was it your thinking at the
15 time that the wastes were discharged into the
16 containment area that you described?
17      A.   Yeah.
18      Q.   And they were -- that is, waste would
19 get into the river either by overflowing or
20 through groundwater?
21           MR. RAY:  Objection.
22      A.   Yes.
23           MR. PIROZZOLO:  Thank you.
24      Q.   Now, this letter requests that New
25 England Container, a representative of New England
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1 Container, appear at the State Office Building on
2 February 10, 1970 to discuss the matter.
3      Were you at the session that occurred on
4 February 10, 1970?
5      A.   My memory is a little hazy.  I believe
6 so, yes.
7      Q.   Can you give your best memory of what
8 occurred at that session?
9      A.   At that time they seemed to be very
10 cooperative and they had -- they got some prices
11 for connecting up to the sewer.  The waste would
12 have to be pumped to reach the sewer, as I recall,
13 and they were making arrangements to have
14 construction done to do that.
15      Q.   Okay.  And did they ever actually
16 connect to the sewer?
17      A.   Yes.  It was my understanding they did.
18      Q.   Do you know about when?
19      A.   No, I don't.
20      Q.   Would it have been after February 10,
21 1970?
22      A.   It would have been after that.
23      Q.   Would you expect that there would be a
24 record in the -- either the Department of Health
25 or the -- the RIDEM department --
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1      A.   Yes, there should have been.
2      Q.   -- confirming the connection to the
3 sewer?
4      A.   Yes, there would have been.  There
5 should have been records of this action in the
6 Health Department.
7      Q.   Okay.
8      A.   I've looked for other records and they
9 have been -- they're long gone.  We kept --
10 records of legal actions were separated.  This was
11 in the area of a legal action when we asked for a
12 meeting and we did not issue a formal order.
13 Before we could issue a formal order, we'd have to
14 afford the person a hearing, which we never did
15 with -- with New England Container.
16      Q.   I want to make sure I understand.  Are
17 you saying that the -- that what you referred to
18 in this letter is a legal action?
19      A.   It is preparatory for legal action, yes.
20      Q.   And are you saying that that kind of
21 material would be filed separate from other
22 material?
23      A.   Uh-hum.
24      Q.   Who was the custodian of that material,
25 legal action material?
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1      A.   Of course I was when I was in the
2 department.  Now, when I left, that was
3 transferred to the -- the director's office, the
4 director, and that was Dr. Cannon at that time.
5      Q.   Is he still with the department?
6      A.   Oh, he's dead now.  He died.
7      Q.   But, in any event, it was transferred to
8 the director's office?
9      A.   Yes.
10      Q.   Did the department at that time have its
11 own inside legal counsel?
12      A.   Yes, we did.
13      Q.   Do you remember who that was?
14      A.   It may have been Ed Manning.  I'm not
15 sure.
16      Q.   Do you know whether he is still there?
17      A.   Oh, no, no, no.  I don't know if he's
18 still living or not.  I imagine that he is.  He
19 was in the General Assembly.  I think he was
20 Speaker of the House or something of that sort.
21 I'm not sure.  He was assigned as legal counsel
22 but he -- he never got involved in any cases.
23      Q.   Okay.
24      A.   Our legal counsels never did very much
25 for us.  We always went to the Attorney General
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1 for representation.
2      Q.   I see.  I would like to go back to
3 Exhibit 2.
4      A.   Yes.
5      Q.   Focusing on the date February 10, 1970,
6 following that date, did New England Container
7 continue operations at Centredale?
8      A.   I believe they did, yes.
9      Q.   And did you visit Centredale from time
10 to time to inspect?
11      A.   I don't think I did.  I had -- one of my
12 representatives did, yes.
13      Q.   And the representative would report to
14 you?
15      A.   Pardon me?
16      Q.   The representative reported to you?
17      A.   Yes.
18      Q.   And do you know for how long New England
19 Container operated at Centredale?
20      A.   I don't know.  I don't know.  Until they
21 moved to their new location, I believe.
22      Q.   Do you remember an occasion when there
23 was a very big fire at Centredale?
24      A.   No, I don't.
25      Q.   If I could invite your attention to the
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1 summer of 1972, do you remember a large fire?
2           MR. RAY:  Objection.
3      A.   No, I don't.
4      Q.   Okay.
5           MR. PIROZZOLO:  Okay.  I'm going to ask
6 that a letter dated November 5, 1973 be marked as
7 the next exhibit.
8           (Whereupon, Plaintiff's Exhibit No. 3
9 was marked.)
10 BY MR. PIROZZOLO:
11      Q.   I'll ask you to look at Exhibit 3, a
12 letter dated November 5, 1973 from Bernard
13 Buonanno to the Rhode Island State Department of
14 Health.
15      Was the Rhode Island State Department of
16 Health the agency that you were employed by on
17 November 5, 1973?
18      A.   Yes, it was.
19      Q.   Is this a letter that in the ordinary
20 course of business would have come to you?
21           MR. RAY:  Objection.
22      A.   Probably not.
23      Q.   Pardon?
24      A.   This would have gone to the Air
25 Pollution.  This would have gone to the Division
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1 of Air Pollution and probably the Chief of that
2 division at that time was Tom Wright.
3      Q.   Is Tom Wright still living?
4      A.   Yes, he is.
5      Q.   What is his address?
6      A.   I don't know.  As far as I know, he is
7 still living.  He -- he did live in Westerly.
8      Q.   Westerly?
9      A.   Yes.
10      Q.   Okay.
11      A.   His last activity, he was working for
12 the Central Landfill in charge of, I think, their
13 recovery operations or something of that sort.
14      It was a State -- he still retains a State --
15 he was -- after I left, he was appointed into my
16 position and then he left there and went to work
17 for the -- the Central Landfill, the State --
18      Q.   And how old a man would he be today?
19      A.   Oh, he's quite a bit younger than I.  He
20 probably -- he may be in his late sixties.
21      Q.   I see.
22      A.   I'm not sure.
23      Q.   Now, do you know anything about the
24 smoking drums that are referred to there?
25      A.   No, I don't.  I don't know anything


Page 25


1 about that.
2      Q.   Okay.  So in the course of your
3 testimony this morning, have you told us
4 everything you now remember about any touch you
5 had with New England Container?
6      A.   Well, we had quite a bit of activity at
7 their other location.
8      Q.   At North Smithfield?
9      A.   I think it was North Smithfield.  I'm
10 not sure.  It was around the Woonsocket reservoir.
11      Q.   Let me reframe my question.  Have you
12 now told us everything you can remember concerning
13 any touch or activity you had regarding New
14 England Container involving their Centredale
15 location?
16      A.   I believe -- I believe so.
17      Q.   Do you remember anything else?
18      A.   Our dealings with them -- Bernard, of
19 course, was the father.  I think the son's name
20 was Vincent.  He was the one that I think was
21 operating the barrel-washing operation.  It was
22 just an offshoot of the chemical company there.
23      Q.   All right.
24      A.   Then he decided -- I guess he went
25 big-time, he went up to North Smithfield and built
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1 a plant up there, built a big barrel-washing
2 operation, which was automated and a mechanical
3 operation whereas at the Centredale, that was sort
4 of just a hand -- just washing out the barrels.
5 Crude.  It was very crude.
6      Q.   And the son that you are referring to,
7 is that Vincent?
8      A.   I think Vincent, yes.  I think his name
9 was Vincent, if I can recall.
10      Q.   And did Vincent actually work on the
11 barrel washing?
12      A.   Yes, yes.
13      Q.   So he actually washed out barrels?
14      A.   Yes, he was washing the barrels out.
15      Q.   And did you see him do that?
16      A.   Yes.
17      Q.   Okay.
18      A.   Yes.
19      Q.   And that would have been in what time
20 frame?
21      A.   In the -- well, around the time of
22 this -- this -- this -- prior to this letter.
23 Prior to 1970.
24      Q.   Okay.  Does that now exhaust your
25 recollection as to everything you know --
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1      A.   Yes.
2      Q.   -- about New England Container at
3 Centredale?
4      A.   Yes.  I believe that's all I can, you
5 know --
6      Q.   Can you now tell us what activities you
7 had involving New England Container at the other
8 location?
9      A.   Well, we had -- we found their wastes
10 going into the brook because we received samples
11 and went into a legal -- tried to get into a legal
12 action.
13      We asked for representation from the Attorney
14 General, which was Slater Allen, and we tried to
15 proceed against them.  As I said, we met in the
16 judge's chambers.  I think it was Judge Almeida
17 that we met with.  I'm not sure.
18      I was very disappointed in that because I
19 think Judge Almeida was very friendly with the
20 Buonannos and I felt that he was -- he would not
21 do anything for us.  Whereas when I went in there,
22 I thought we are going to meet with the judge and
23 get an order to have them correct the problem.
24      New England Container did correct the problem
25 by putting in a concrete-lined pit and supposedly
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1 truck -- trucking the waste away.
2      However, we did find it overflowing on a
3 couple of occasions later which I referenced to
4 the Attorney General as he was really our legal --
5 even though we had legal counsel, the Attorney
6 General was supposed to represent us.
7      Q.   And the time frame of -- that you are
8 describing, is that prior to 1979?
9      A.   Yes.
10      Q.   Did you see the barrel-washing
11 operation?
12      A.   Oh, yes.
13      Q.   Could you describe it as fully as you
14 can?
15      A.   Oh, they had a number of operations
16 there where they -- the -- the barrels were
17 brought in by truck and they were stored there for
18 a while and then loaded into a conveyor.  They
19 were carried up to an enclosed area where they
20 were washed out, steam cleaned, and washed again.
21      Barrels went through a process where they
22 were reconditioned and knocked out the bumps in
23 the barrels and made them round again, and -- and
24 they were cleaned and painted, and then I think
25 they were sold for reuse to -- for -- for reuse.
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1 Some were thrown away.  Had to be disposed of
2 because they were too far damaged.
3      Q.   And were the barrels that you are
4 describing --
5      A.   Yes.
6      Q.   -- which are called closed-head drums?
7      A.   Yes.
8      Q.   Now, could you describe what happened to
9 the fluids in the course of this operation?
10      A.   They went down into a pit and were
11 pumped from that pit to tank truck.
12      Q.   Okay.
13      A.   That was -- that was the solution to the
14 problem.  There were no sewers available up there
15 or nothing that they could tie into.  The waste
16 had to be carted off the site.
17      Q.   And then you said that you observed
18 something about the pit?
19      A.   Yes.
20      Q.   What did you observe?
21      A.   Well, we -- we did find one time, at
22 least one time after that, that they did overflow.
23      Q.   Okay.  How big was the pit?
24      A.   Oh, it probably -- I would say 30 feet
25 by 20 feet.
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1      Q.   Can you compare the pit at that location
2 with the area in which the water -- that the --
3 the liquids went into at Centredale?
4      A.   Oh, there was no comparison.  This was a
5 concrete pit whereas the pit they used in
6 Centredale was a dug-out area of earth.  It wasn't
7 really a formal pit.  They just dug out some earth
8 and -- and just -- the wastes were all just going
9 in there.
10      Q.   I see.  Do you remember any other
11 dealings or occasions at which you turned your
12 attention to New England Container that you
13 haven't already told us about?
14      A.   I was employed by an engineering firm
15 who was looking for a job designing something for
16 New England Container, and the owner of that firm
17 wanted me to go up and talk with Buonanno.
18      I -- I objected to that.  I said you send me
19 up, you'll never get the job because I know he
20 doesn't like me, but he sent me up there.  I went
21 up there and talked with, I think it was Vinnie
22 Buonanno and -- and -- and the firm did not get
23 the job obviously.
24      Q.   And what led you to believe that Vincent
25 Buonanno didn't like you?
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1      A.   Well, because I cost him -- I cost him
2 money and -- and taken -- tried to take action
3 against him as far as the water pollution problem
4 was.
5      Q.   Do you recall any other dealings or
6 touch of any kind with New England Container --
7      A.   No.  No.
8      Q.   -- that you haven't already told us
9 about?
10      A.   No.  No.
11      Q.   Do you have in your possession any
12 documents --
13      A.   No.
14      Q.   -- of any kind relating to New England
15 Container?
16      A.   No.  No.
17      Q.   Would any documents that were generated
18 in the course of your dealings with New England
19 Container have been left with the State agency?
20      A.   They were left but I don't know where.
21 Of course the -- the documents were all filed
22 there.  There was -- there was an engineering
23 report and there was a -- on this, I know, but I
24 don't -- I think you'll find all the records from
25 the Health Department were destroyed.
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1      They could have at least gone through and
2 taken pictures of them but they never did
3 apparently.  But the same thing has happened in
4 DEM.  Some of the records that should have been
5 kept with DEM, they're gone.
6      Q.   I see.
7      A.   They haven't kept them.
8      Q.   In any event, you left whatever you had
9 there?
10      A.   Yes.  Yes.  I couldn't take any.
11           MR. PIROZZOLO:  Okay.  Thank you,
12 Mr. Maine.  Your witness.
13                    EXAMINATION
14 BY MR. RAY:
15      Q.   Good morning, Mr. Maine.
16      A.   Good morning.
17      Q.   Again, my name is Jim Ray and I
18 represent New England Container.
19      A.   Okay.
20      Q.   And I just have a couple of follow-up
21 questions.
22      A.   Maybe you were involved in some of our
23 meetings.  I don't know.  I don't remember you.
24           MR. RAY:  I would hope that you would
25 remember me.
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1           MR. PIROZZOLO:  Too young a fellow.
2           MR. RAY:  Despite this balding head and
3 advanced appearance, I'm not quite that old.
4           THE WITNESS:  I'm a poor judge of
5 appearance.
6 BY MR. RAY:
7      Q.   I just want to confirm, when you talked
8 about the Centredale location, you described an
9 earthen pit, correct?
10      A.   Right.
11      Q.   And am I correct that you stated that
12 you never observed wastes going from the pit to
13 either the river or the tailrace?
14      A.   That is right.
15      Q.   That was just something that you were
16 concerned about?
17      A.   Yes.
18      Q.   And --
19      A.   Yes.  They did, as I said originally,
20 they did dump or emptied some -- some solid
21 material into the tailrace and I know we got
22 complaints from some of the residents there but I
23 don't think -- I never saw them dump anything from
24 there.
25      Q.   Did you observe them dumping the -- what
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1 you referred to as the solid material?
2      A.   No.  No, but --
3      Q.   So you found solid material?
4      A.   Right, right, which we assumed came from
5 New England Container.  We had no proof of that
6 though.
7      Q.   And do you recall what the solid
8 material was?
9      A.   I think it was just a light duller
10 (phonetic) which was used in the textile
11 manufacturing.  That was -- that was made by the
12 chemical company.
13      Q.   And what was -- what was your
14 understanding of what was in the barrels?  Did you
15 have an understanding of what was in the barrels?
16      A.   They were -- my understanding was they
17 were just doing barrels from the chemical company
18 and that was textile finishing chemicals.
19      Q.   You mentioned discussions you had with
20 Mr. Buonanno about connecting to the sewer.
21      A.   Yes.
22      Q.   And you also indicated that the chemical
23 company was already tied into the sewer; did I
24 hear that correctly?
25      A.   Yes.
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1      Q.   Do you recall when that took place?
2      A.   No.
3      Q.   Were you involved in that at all?
4      A.   No.
5      Q.   And did you ever, independent of your
6 inspections of New England Container's barrel
7 operations, separately inspect the chemical
8 company?
9      A.   Yes, I did.
10      Q.   When was that?
11      A.   Oh, I don't know.  It was probably in
12 the -- quite a while before this incident.
13      Q.   And what do you recall about those
14 inspections, if anything?
15      A.   We were concerned that wastes from there
16 would go to the river.  We found no waste going to
17 the river from the chemical company, as I recall.
18 Everything was tied into the sewer system.
19      Q.   So, to the best of your recollection,
20 your inspection would have been after they
21 connected to the sewer system, whenever that was?
22      A.   It was before my involvement, yes.
23      Q.   When you say before, the connection to
24 the sewer system was before your involvement?
25      A.   Oh, yes.


Page 36


1      Q.   Okay.
2      A.   From the chemical company.
3      Q.   From the chemical company.  Understood.
4      A.   I believe the name was -- I'm not
5 sure -- Metro-Atlantic was it or Atlantic
6 Chemical?  I'm not even sure of the name of the
7 chemical company.
8      Q.   Well, I think at different times it went
9 by different names but you are on the right track.
10      A.   Okay.  But no, they had tied into the
11 sewer long before I was involved in the -- in
12 their operation.
13      Q.   Attorney Pirozzolo asked you a question
14 about the types of drums.  I believe it was in
15 connection with the Smithfield facility.  Do you
16 recall what types of drums were being handled?
17      A.   The same type drums.  It's the -- the --
18      Q.   He mentioned closed-head drums?
19      A.   Yes.
20      Q.   Would there have also been open-head
21 drums?
22      A.   There could have been, yes.
23      Q.   You mentioned earlier that you worked in
24 an engineering firm and were asked to talk to the
25 Buonannos about a potential job for them at their
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1 newer facility.  What was the name of that
2 engineering firm?
3      A.   Garofalo.
4      Q.   And where is Garofalo located?
5      A.   At that time they were located in
6 Warwick but they moved in Providence, I believe.
7 I am no longer associated with them.
8      Q.   Do they still exist?
9      A.   I believe so, yes.
10      Q.   Do you recall the type of work they were
11 being asked to do for NECC?
12      A.   I think it was involved with the
13 barrel-washing operation, the -- the -- designing
14 another pit or something to -- to contain the
15 barrel-washing wastes.
16      They -- they wanted to put in some sort of
17 pre-treatment before it was pumped to the tank
18 first, get some of the solids out of it before
19 they pumped it.
20      Q.   When you had visited the Centredale
21 site, you mentioned that there was a hose used to
22 wash out the drums, correct?
23      A.   There was a what?
24      Q.   A hose.
25      A.   Yes.  Yes.
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1      Q.   A garden hose?
2      A.   Garden hose type, yes.
3      Q.   And did you observe any other operations
4 associated with barrels other than the rinsing of
5 barrels with the hose?
6      A.   No, I didn't.
7      Q.   And did you observe anything other than
8 what I'll call the rinsate going to this earthen
9 pit?
10      A.   No.
11      Q.   Did you observe any other barrel-related
12 operations similar to the ones you've described at
13 the Smithfield facility?
14      A.   No.
15      Q.   And the solid that you discussed being
16 found in the tailrace, was that removed?
17      A.   Yes.
18      Q.   And what was done with that, if you
19 recall?
20      A.   I don't -- disposed of.
21      Q.   Somewhere off-site?
22      A.   Yes.  As garbage or something like that.
23 There wasn't very much of it.
24      Q.   And other than that solid, are you aware
25 of any other materials in the tailrace?
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1      A.   Going to the tailrace, no, no.  The
2 tailrace was, as I say, it was -- it was stagnant.
3 In stagnant water you get a lot of algae growth
4 and -- I don't know -- it never did smell very
5 good.
6           MR. RAY:  I have nothing further.  Thank
7 you very much, Mr. Maine.
8                    EXAMINATION
9 BY MR. PIROZZOLO:
10      Q.   Just a point of clarification,
11 Mr. Maine.  The barrels, the closed-head drums
12 that you saw Vincent Buonanno rinsing with a
13 garden hose, you don't know exactly where those
14 drums came from, do you?
15      A.   No.
16      Q.   They could have come from customers of
17 NECC?
18           MR. RAY:  Objection.
19      A.   At the Centredale site, they could have
20 come from any place, yes.
21      Q.   They could have from any place?
22      A.   Yes.  We had two barrel-washing
23 operations here in the state.  There was a
24 barrel-washing operation out in Coventry and then
25 there was New England Container and they took
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1 barrels from anyone, whether it was Ciba-Geigy or
2 Hoechst Chemical or any other --
3      Q.   And those were the only available
4 barrel-washing operations in Rhode Island at that
5 time?
6           MR. RAY:  Objection.
7      A.   Yes.
8           MR. PIROZZOLO:  Thank you.  Nothing
9 further.
10           MR. RAY:  Just one last question.
11                    EXAMINATION
12 BY MR. RAY:
13      Q.   You don't know what was in the drums
14 prior to them being washed, do you?
15      A.   No.  There could have been anything.
16           MR. RAY:  All set.
17           MR. PIROZZOLO:  Thank you very much,
18 Mr. Maine.  The deposition is concluded.
19             (Adjourned at 10:55 a.m.)
20
21
22
23
24
25
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1  STATE OF RHODE ISLAND AND PROVIDENCE PLANTATIONS
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3                C E R T I F I C A T I O N
4           I, VIVIAN S. DAFOULAS, Registered Merit
5 Reporter/Certified Realtime Reporter, Notary
6 Public in and for the State of Rhode Island, do
7 hereby certify that the witness was first duly
8 sworn to tell the truth, the whole truth and
9 nothing but the truth in the matter of EMHART
10 INDUSTRIES, INC. vs. NEW ENGLAND CONTAINER
11 COMPANY, INC., et al.; that I am in no way related
12 or have any interest in said matter and that the
13 testimony of said witness was duly recorded by me
14 in computerized stenotype and is a true and
15 accurate transcription of my notes.
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17 my hand this 1st day of May, 2009.
18
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1 BE IT REMEMBERED THAT, pursuant to Notice, on
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3 9:03 a.m., thereof, at the Mendocino Hotel, 45080 Main


4 Street, Mendocino, California, before me, LUEL J. SIMSON,


5 CSR No. 4720, State of California, personally appeared:


6


7 THOMAS F. CLEARY,
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9 duly sworn by me, was thereupon examined and testified as


10 is hereinafter set forth:
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1 THOMAS F. CLEARY,


2 having been first duly sworn, was


3 examined and testified as follows:


4


5 EXAMINATION


6 BY MR. BINDER:


7 Q. Okay, Mr. Cleary, could you please state your


8 name and address.


9 A. My name is Thomas F. Cleary. I live at


10 45451 South Caspar Drive; Mendocino, California, 95460.


11 Q. And you are here pursuant to a Deposition


12 Subpoena?


13 A. Yes.


14 Q. Could you briefly describe, if you would, your


15 educational background.


16 A. I'm a graduate of the Chemistry School of Rutgers


17 University. I was employed at companies such as Merck &


18 Company --


19 MR. O'CONNOR: If Mr. Cleary is talking, I can


20 hear nothing.


21 THE WITNESS: Boy, that's a surprise.


22 MR. BINDER: Let's go off the record.


23 (Off the record; record read.)


24 THE WITNESS: Merck & Company, E.R. Squibb,


25 Bayer. Then I got out of strictly commercial or rather







1 technical work and into work that was partly technical and


2 partly commercial in the interest of making a better


3 living.


4 And I was in that kind of activity for about


5 20 years. I called on virtually every pharmaceutical


6 company with a recognizable name during that period. I


7 developed processes for and arranged the manufacturing


8 facilities for a number of them.


9 I then left that employer, left New York, started


10 a consulting firm of my own, continued to do this kind of


11 work for people abroad. I worked in France, Italy,


12 Turkey, Israel, Mexico. I still am connected with a


13 Mexican firm as a general consultant and do process


14 development work for them.


15 My main technical ability is the development of


16 chemical processes, of which I have developed many dozens,


17 some of which have resulted in profitable commercial


18 production. I'm still interested in this field, still in


19 contact with my Mexican attachments. And what else can I


20 tell you?


21 MR. BINDER: Q. Okay. Let me go back over a


22 couple of these things and maybe you can fill in a little


23 more detail where it comes up.


24 A. Sure.


25 Q. When did you graduate from Rutgers?







1 A. In 1938.


2 Q. And what degree did you obtain?


3 A. I beg your pardon?


4 Q. What degree did you obtain?


5 A. I have a B.S. in chemistry.


6 Q. And you mentioned that you did mostly technical


7 work for Merck and Squibb and Bayer. Could you explain


8 briefly what some of that technical work entailed.


9 A. Yes. At Squibb, in particular, I developed


10 processes for making sulfa drugs, for isolating the active


11 substance of curare, for purifying penicillin. That's


12 about the headlines of the work.


13 Q. Have you taken any -- did you take any


14 postgraduate education?


15 A. No.


16 Q. Are you an organic chemist?


17 A. Yes.


18 Q. And just for the record, what is an organic


19 chemist?


20 A. Well, an organic chemist is one whose work is


21 preoccupied with, I would have to say, carbon-based


22 molecules.


23 Q. Okay. And your period when you were doing mostly


24 technical work for Merck, Squibb and Bayer, would that


25 have been for approximately 20 years after you graduated







1 from Rutgers?


2 A. More like about 14 years, I would say.


3 Q. Take us to about 1952?


4 A. About that, yes.


5 Q. And then when you began your work that was partly


6 technical and partly commercial, did you work for a


7 particular company?


8 A. I worked mainly for a company called now


9 Centerchem.


10 Q. Could you briefly describe what the business of


11 Centerchem was during that period.


12 A. Yes. Centerchem was principally a U.S.


13 representative, a sales representative, for a very large


14 number of mainly European manufacturers of pharmaceutical


15 ingredients. They were located in almost every country in


16 Europe, also in Indonesia. And from time to time, I


17 visited every one of them, except the one in Indonesia.


18 And, on occasion, I took some of their representatives


19 around the United States to visit some of their customers.


20 And that included contacts with virtually every


21 pharmaceutical company of note at that time.


22 Q. For approximately how long were you working at


23 Centerchem?


24 A. Twenty years.


25 Q. So that would take us from about 1952 to 1972?
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1 A. No. That would take us from 1960 to 1978, about.


2 Q. Okay. And can you fill us in a little bit about


3 what you were doing, what your employment was, between


4 1952 and 1960?


5 A. Let me see. I worked for Merck for four years


6 and for Squibb for four years. The Bayer association was


7 somewhat distant. It resulted from a visit to Germany


8 that I made in around 1949.


9 And the result of that visit was that an American


10 group of interested people who had somehow sought me out


11 as their technical person and representative, was the


12 establishment of a Bayer-designed plant in the United


13 States, which I was responsible for setting up and getting


14 in motion. And then for a while, I was the director of


15 research for this company, which I happened to name, as a


16 matter of fact. It was called Chemagro Corporation.


17 And I did many things for them. I visited


18 practically every agricultural chemical school in the


19 country promoting Chemagro's products. There came a time


20 when we were short of cash and, in an effort to adjust my


21 income upward from where -- to where it had been, I did a


22 great many odd jobs in the chemistry business.


23 I was pretty well known and my -- I had a good


24 reputation for developing chemical processes, and I had no


25 problem whatsoever finding additional work here and there
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1 to fill in my main duties for Chemagro Corporation, for


2 which I remained a board --on the board of directors.


3 And finally resigned totally in order to go to work for


4 Centerchem full time.


5 MR. ELAM: I'd just like to raise an objection.


6 The response was nonresponsive to the question, and I'd


7 like to move to strike. Just for the record.


8 THE WITNESS: What is the objection?


9 MR. ELAM: Mr. Cleary, it's just for the record


10 down the line, should any party want to use this


11 deposition transcript at trial in Rhode Island. So it has


12 nothing to do with your testimony. It's just for the


13 record.


14 THE WITNESS: I still don't understand your


15 point.


16 MR. BINDER: I think what he was trying to say,


17 Mr. Cleary -- and correct me if I'm wrong, Mr. Elam --is


18 that you provided somewhat more information than what I


19 had asked for, and he wanted you to -- he's objecting on


20 the grounds that you didn't sort of confine your response


21 to what I had asked.


22 Is that a fair statement, Mr. Elam?


23 MR. ELAM: That's a fair statement. Only to the


24 extent that it's just for -- it's a legal issue. It's not


25 for the content of what you provided. It's just a legal
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1 issue.


2 THE WITNESS: Well, you can strike out any part


3 of it that you want to.


4 MR. ELAM: Right.


5 MR. BINDER: And, ultimately, at trial if this is


6 raised again, the judge will decide what part to be -- if


7 any, to be stricken.


8 THE WITNESS: That's all right with me. Mold it


9 any way you want to. I'm telling you -- I'm overtelling


10 you what's going on, what had gone on.


11 MR. BINDER: Okay.


12 Q. Now, during the -- when you went to Centerchem in


13 1960, what was your initial position at Centerchem?


14 A. I don't think it had a title. The fact is I was


15 the only technical person there, and I brought a special


16 skill to the organization, which was that I knew a lot


17 more of the chemistry of the products we were selling.


18 I was also in a position to continue a kind of


19 work which added substantially to the company's revenue.


20 That is to say, that I was very well known throughout the


21 chemical -- throughout the pharmaceutical industry. I


22 could go into them and discover what new products they had


23 planned. I could have recourse to chemical laboratories


24 of friends of mine who frequently let me use them for


25 whatever purpose I needed.


13







1 I could develop chemical processes, I could go


2 back to the pharmaceutical companies for -- with whom I


3 was acquainted, tell them that I was --if they needed


4 production in this particular item, that I was prepared to


5 help in supplying such an item. And this happened many


6 times.


7 Q. Okay. From your beginning as the chief technical


8 person, did you also obtain other positions at Centerchem?


9 A. Yes. I was CEO of the company when I left.


10 Q. Okay. So that would have been in 197- --


11 A. '78.


12 Q. Okay. And for how long were you CEO of the


13 company?


14 A. About two years.


15 Q. About 1976 to 1978?


16 A. Something like that.


17 Q. And did your duties at Centerchem include calling


18 on small chemical companies?


19 A. Oh, yes; I still did the same kind of work.


20 Q. And did that include working out brokerage


21 arrangements where you arranged for a small chemical


22 company to make a product to meet the needs of another


23 company?


24 A. Yes.


25 Q. In the course of that employment, did you have
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1 occasion to come into contact with a company called


2 Metro-Atlantic, Inc.?


3 A. Yes, I did. And the story of that is very


4 simple. As a matter of fact, it happened as far back as


5 1960 when I was first employed there.


6 The company had been selling a chemical which is


7 used in the textile business as what is known as an


8 antibleeding agent, which means that when a fabric is


9 dyed, the application of the substance beforehand prevents


10 the dye from running over into the intended -- beyond the


11 intended pattern.


12 This chemical was made in New Jersey, in


13 Sayreville, New Jersey, by a small company who went out of


14 business, and it was then my obligation, more or less, to


15 find another source for it. Because we had been selling


16 it for them, particularly to a firm who are still in that


17 general business of dye stuff and dye stuff related


18 chemicals, a company called Crompton and Knowles, which


19 was located in Paterson, New Jersey. And we were a


20 reseller of this substance, which is called


21 meta-nitrobenzene sulfonate -- sodium sulfonate.


22 So I had to look for another source to keep our


23 customer attached to us, and that is how I came to look up


24 Metro-Atlantic and become acquainted with Joseph Buonanno.


25 He was quite happy to supply our resale requirements of
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1 this chemical, so the business continued.


2 Q. Okay.


3 A. And as the business continued, I became more and


4 more acquainted and friendly with Joseph Buonanno, which


5 led to our discussion of his being able to do some of this


6 custom manufacturing in which I was already heavily


7 involved.


8 Q. Okay. Could I just ask you a couple more


9 detailed questions about this?


10 A. Sure.


11 Q. Would I be correct in understanding that you --


12 you originally contacted Metro-Atlantic to determine if


13 they could manufacture this antibleeding agent for --


14 A. They were already manufacturing it. They were


15 already manufacturing it.


16 Q. And they became another source of supply --


17 A. That's right.


18 Q. -- for your customer?


19 A. They were glad to have another customer which at


20 that time was unknown to them. In other words, they were


21 not selling it directly to this customer, this customer


22 was not known to them. They were glad to have us as an


23 intermediary to this customer, which was Crompton and


24 Knowles.


25 Q. And as a broker in that arrangement, your company
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1 received some type of a commission?


2 A. Yes, right.


3 Q. I guess I forgot to ask this earlier, but are you


4 a named inventor on any United States patents?


5 A. Oh, many, yes.


6 Q. And in the '50s and '60s, were you familiar with


7 anti -- products known as antigermicidal soaps?


8 A. Oh, yes, yeah.


9 Q. Could you explain your familiarity with those


10 products.


11 A. The fact is that I used them. One was Dial soap,


12 which was the largest -- well, there were two principal


13 users of such materials. One was Dial, which is still


14 using one which is not hexachlorophene. The other was


15 pHisoHex, which was manufactured by Winthrop Sterling


16 [sic]. Between those two companies, they probably


17 consumed over 90 percent of all of the hexachlorophene


18 that was manufactured.


19 Q. I'm sorry; did both Dial and pHisoHex use


20 hexachlorophene?


21 A. Yes. Dial contained 2 percent of it on a weight


22 basis; and I don't know how much was contained in


23 pHisoHex, but it was at least 2 percent.


24 Q. Okay. And who was the manufacturer of Dial at


25 that period?
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1 A. The same as is organized now. Dial Corporation


2 of Phoenix, Arizona.


3 Q. And in your knowledge of germicidal soaps, did


4 you become aware of the properties that were desirable in


5 germicidal soaps?


6 A. I certainly did. As a matter of fact, one of the


7 subjobs that I had was a competitor of Givaudan in many


8 areas and wanted very eagerly to develop a competitive


9 compound, and I did a great deal of work in that area.


10 None of which was particularly successful.


11 Q. When you say "Givaudan," was Givaudan the


12 manufacturer of the --


13 A. Givaudan was the inventor --


14 Q. Of hexachlorophene?


15 A. -- in the early 1940s of hexachlorophene. And


16 subsequently, up through the years 1957 -- you see, there


17 are several kinds of patents. One of them, primarily, is


18 a composition of matter patent, which applies to the


19 structure of the chemical itself.


20 Secondly, there is a patent which is a use


21 patent, which, in this case, would apply to the reduction


22 of or removal of bacteria from the skin. And there are


23 formulation patents. There are process patents.


24 A process patent is different from a composition


25 of matter patent because, while the composition of matter
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1 patent describes the molecular construction of a given


2 substance, it doesn't necessarily describe any method of


3 making it. A process patent describes the method of


4 making it, and there can be many of them as applied to a


5 single composition patent. And Givaudan continued to


6 issue process patents on hexachlorophene up to at least


7 1957.


8 Q. And, Mr. Cleary, were you the inventor of a


9 patent in 1957 called -- one of the inventors of a patent


10 in 1957 called, "Germicidal Soaps Composition"?


11 A. I was only a single inventor on any patent that


12 had to do with my name.


13 Oh, this is something else. This is one of my


14 odd jobs. I'd almost forgotten this one. This is the


15 only patent in which my name appears with other names, and


16 that was kind of a courtesy because this was the company


17 that I worked with half time to augment my income. I knew


18 them for several years. Actually, it was Wenneis and the


19 other guy, Chodroff, who invented this compound, and they


20 threw me into here as kind of a courtesy because I had


21 done a lot of work on the field that didn't amount to


22 anything.


23 MR. BINDER: Okay. Let the record reflect that


24 I'll ask the reporter to mark as Exhibit 1 a copy of the


25 United States Letters Patent 2,814,597.
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1 Q. And that's what you were talking about when you


2 answered my last question. Correct, Mr. Cleary?


3 A. Yes, that's it. Yes.


4 (Plaintiff's Exhibit No. 1 was
marked for identification.)


5


6 MR. BINDER: Q. Exhibit 1, is it okay if I


7 refer to this by the last three numbers, as the 597


8 patent?


9 A. I don't even recognize the numbers any longer.


10 Q. Okay. (Provides document to the witness.)


11 It's a patent entitled, "Germicidal Soaps


12 Composition."


13 A. Well, this is the same one you showed me.


14 Q. Yes, right. Okay. Exhibit 1 lists in the first


15 column several desirable qualities of germicidal soaps.


16 A. Uh-huh.


17 Q. One of those is that a germicidal soap should be


18 nontoxic. Is that a correct statement?


19 A. Well, you know, in these days, the properties of


20 materials intended for purposes like this were superficial


21 compared to what they are today. This compound -- I


22 worked part time for this company in order to augment my


23 income. I was still principally employed by Centerchem.


24 Centerchem had some friends in this company, they


25 set me up with some part-time work which I did on
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1 Saturdays and Sundays and after school and so on. There


2 is only one company that I know of that actually put this


3 compound, sight unseen, into one of their products, which


4 was Avon Laboratories. And all I can say is that, today,


5 this compound would never get anyplace in this field.


6 Q. In any event, Exhibit 1 is a copy of a patent --


7 A. Yes.


8 Q. -- that was issued to you, among others.


9 A. Yes.


10 Q. And did you later begin work on developing a


11 patent for a process for manufacturing hexachlorophene?


12 A. Yes, I did.


13 Q. And could you describe, generally, how you went


14 about the initial work in developing that patent.


15 A. Yes. Before I became employed by Centerchem, I


16 was already contemplating the desirability of developing


17 processes for items such as hexachlorophene, which were


18 monopolies covered by patents which were, to my judgment,


19 not extremely good patents. And I started to work on


20 hexachlorophene some years, probably, maybe two or three


21 years, before I joined Centerchem. And it was always


22 my -- the attraction of hexachlorophene was simply that it


23 had been a monopoly for almost 20 years.


24 Q. A monopoly because Givaudan had a patent?


25 A. Yes. It was used by hundreds of customers, not
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1 in large quantities. The large quantities being used by


2 Dial and by Sterling Winthrop. But many, many dozens of


3 smaller companies had small products which contained


4 hexachlorophene. It was kind of a signature element of


5 many, many things that were used for skin application,


6 beauty creams, eczema treatments, stuff like that.


7 So I worked on hexachlorophene -- there are very


8 tricky chemical aspects to the manufacture of


9 hexachlorophene which one can only determine by


10 experimental work of trying to make the substance in the


11 laboratory. And one of them, the primary one, is that in


12 order to get good yields of a good product, you need to


13 start with a raw material -- namely,


14 2,4,5-trichlorophenol -- which is very high in purity.


15 Another important aspect of manufacturing it is


16 that the proportions of the reaction -- the reactants that


17 you use in this preparation have to be exact with


18 relationship to one another. If there is too much of one


19 and not enough of another, why the results are not good,


20 the yield is not good, the quality is not good; and,


21 accordingly, the cost is bad and the customer is not


22 interested.


23 Q. Okay. And I'm going to show you a copy of United


24 States Letters Patent No. 3,456,020, entitled, "Production


25 of 2,2'- methylene bis (3,4,6-trichlorophenol)," which --
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1 A. That's the full chemical name for


2 hexachlorophene.


3 Q. -- lists you as the inventor. Is this a copy --


4 A. Hexachlorophene is just a trivial name --


5 Q. Excuse me a second. I'm going to ask the court


6 reporter to mark this as the next exhibit.


7 (Plaintiff's Exhibit No. 2 was
marked for identification.)


8


9 MR. BINDER: Q. Now, Exhibit 2 is a copy of


10 your patent?


11 A. Yes, indeed.


12 Q. And is there a common name for the substance


13 described in the patent?


14 A. Yeah; the common, trivial name is


15 hexachlorophene, yes.


16 Q. And is Exhibit 2 a copy of the patent that was


17 issued as a result of some of the work that you've just


18 described that you did in hexachlorophene?


19 A. Yes. Please note that the issue date of these


20 patents is sometimes years and years after the patent was


21 applied for, which, in turn, might be years and years


22 after the actual work was done. So the difference


23 probably in time between the issue date of this patent and


24 the date when the laboratory work was initiated might be


25 as much as 10 years.
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1 Q. Sure. When you -- and this patent, Exhibit 2, is


2 a method of manufacturing hexachlorophene among --is that


3 correct?


4 A. Yes.


5 Q. And the patent involves a two-step method of the


6 production of hexachlorophene; one step involves reacting


7 trichlorophenol and formaldehyde. Is that correct?


8 A. That's right. That was really the key to the


9 invention.


10 Q. And the second step in the process is that the --


11 once that reaction product is created, there is then a


12 condensing process to purify the hexachlorophene. Is that


13 correct?


14 A. Well, to conclude the reaction. What we


15 discovered -- what I discovered and which nobody at


16 Givaudan, amazingly, never discovered was that it's


17 possible to run this reaction in two discrete steps.


18 The principal result or the important result of


19 that is that it enables you to adjust the relative amounts


20 of formaldehyde and trichlorophenol that are used in the


21 reaction exactly, which is very important to the yield and


22 the quality of the product. And you do that by performing


23 an initial reaction, which somehow everybody at Givaudan


24 overlooked was taking place, to form an intermediate


25 compound which I was able to isolate.
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1 And at that time, my knowledge of chemistry was


2 so defective, I didn't really know what that compound was.


3 I just knew that it was different and had never been


4 disclosed before anywhere. And this was done by just


5 modifying the addition of some of the reactants and


6 pausing at a certain state and then continuing to conduct


7 the condensation to make the final product.


8 Q. Am I correct that that new reaction product that


9 you discovered is claimed in Claim 2 of this patent?


10 A. I don't know just where everything is placed in


11 these patents.


12 Q. If you'd take a look at Claim 2, is that the


13 claim that talks about --


14 A. I think so, yes.


15 Q. Column 4.


16 A. Here's one in this patent here that says,


17 "...anhydrous hydrogen" -- that's a misprint. That should


18 read -- I don't know why I didn't catch that. That should


19 read, "anhydrous hydrogen chloride." The word "chloride"


20 is left out.


21 "...and diluted sulfuric acid to form


22 quantitatively and exclusively a compound which has a


23 melting point of 78 degrees centigrade and a chlorine


24 content of 46.5 percent." And so forth and so on.


25 Now, that is the new compound that I'm speaking
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1 about.


2 Q. Okay. And you were referring --


3 A. Although it wasn't given a chemical name because


4 I didn't really know what it was.


5 Q. And as you were answering that question, you were


6 reading from the patent?


7 A. Yes.


8 Q. Now, the -- in addition to a claim on the


9 reaction product, you also had two claims in this patent


10 concerning the method of producing hexachlorophene. Is


11 that correct? . Claims 1 and 3, if we look at Columns 3 and


12 4 on the second page?


13 A. I don't have the claims here.


14 Q. The claims are on the second page, Mr. Cleary.


15 A. I'm sorry; I didn't really know I had two sheets


16 here. Oh, yeah.


17 Q. Am I correct that Claims 1 and 3 are a method of


18 producing hexachlorophene?


19 A. Yeah.


20 Q. Okay. Now, the method of producing


21 hexachlorophene included, among other things, the use of


22 trichlorophenol. Is that correct?


23 A. Well, that was indispensable. That's the


24 starting material.


25 Q. That's the starting material for hexachlorophene.
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1 A. That's right.


2 Q. And when you began the research work that


3 ultimately led to the patent that's Exhibit 2, did you


4 obtain the trichlorophenol from a manufacturer?


5 A. Well, in those days, believe it or not, there


6 were probably about six places in Manhattan where you


7 could walk in and buy chemicals over the counter without


8 any ID, without any record. One of them was City Chemical


9 Company on 22nd Street, where I could buy trichlorophenol


10 of reasonable purity and work with that.


11 Many years later, I did extensive work on making


12 trichlorophenol itself, which was intended for other


13 people, including Givaudan. I had a large contract with


14 Givaudan in later years to supply pure trichlorophenol by


15 methods that I subsequently developed which were not


16 patented which were dioxin free.


17 But unfortunately for me and Givaudan, too,


18 hexachlorophene production, which had resumed after the


19 Vietnam War, was suddenly cut off again by the news of a


20 fatality that had occurred to an infant in France as a


21 result of application of a hexachlorophene-containing


22 salve or something of that nature.


23 Q. Let's go back to the 1950s and 1960s. Is it


24 correct that in the '50s and '60s, that you -- were you


25 even aware of dioxin in the 1950s and '60s?
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1 A. No.


2 Q. And you learned of dioxin at some later time, in


3 the '70s or later?


4 A. Probably -- dioxin was first -- let me give you a


5 little history on making trichlorophenol. Everyone that I


6 know about, which include all of the big name chemical


7 companies, like Monsanto and Dow and Hercules and Diamond


8 Alkali and Thompson Chemical, all made trichlorophenol in


9 the same way.


10 They put all of the reactants, which were


11 tetrachlorobenzene, sodium hydroxide and methyl alcohol


12 into one container, one vessel, closed it up and then


13 heated it and hoped for the best. And sometimes the best


14 was far from the best because these reactions developed


15 into what are known as runaway reactions, which means that


16 the desired reaction, instead of taking place gradually,


17 took place suddenly with the result that the pressure and


18 temperature inside the vessel increased tremendously.


19 Sometimes to the point where the reaction vessel exploded.


20 This kind of accident occurred with everyone who ever made


21 trichlorophenol on a commercial scale.


22 Q. Sure. But going back to the 1950s and 1960s, in


23 that time period, you weren't aware of dioxin. Right?


24 A. No, I was not. Neither was anyone else.


25 Q. And that awareness developed in the 1970s,
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1 possibly, or even later?


2 A. I think it developed in the 1970s, because what


3 happened was that Monsanto, in particular, had an accident


4 of the kind I have just been describing, and the result of


5 it was that a number of workers were contacted with or


6 sprayed with or contaminated with the explosive residues


7 from this accident. And one of the physical results of


8 that was that the workers incurred what was described at


9 the time as chloracne, a skin condition obviously


10 resembling acne which was ascribed to the chlorine content


11 of the composition of that particular reactor.


12 And my understanding is that Monsanto, being more


13 than usually concerned about things of this nature,


14 conducted a long-term study of the health consequences of


15 this accident, including the longevity of the victims,


16 their general state of health, their other health


17 problems. And as I recall, their findings after a


18 significant and consequential period of time was that the


19 long-term health consequences of this accident were not to


20 abbreviate longevity or to cause any chronic problems that


21 showed up many years later.


22 The dioxin problem probably became exaggerated,


23 if you will, during the Vietnam War when thousands and


24 thousands and thousands of pounds of dioxin were dropped


25 into areas of Vietnam with consequences that are still
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1 being observed there.


2 Q. When you say "dioxin," do you mean Agent Orange?


3 A. Well, Agent Orange was a mixture of


4 2,4,5-trichlorophenoxy acetic acid and 2,4-dichlorophenoxy


5 acetic acid, which were made, respectively, from crude


6 trichlorophenol, such as the material which came out of


7 reactors making this, and dichlorophenol, which was made


8 in a slightly less -- less troublesome way.


9 But that's what -- Agent Orange was basically


10 2,4,5-trichlorophenoxy acid made from impure


11 trichlorophenol. All of which, as we now know, contained


12 dioxin.


13 Q. So it was not until sometime in the '70s or later


14 that it was identified as dioxin?


15 A. If you will look at a piece of literature which I


16 lent to you -- lent to you or gave to you from the Merck


17 Index, you will find a chronology of toxicological studies


18 that were made on dioxin during the '70s -- mainly from


19 '73 onward -- which describes some of the toxicology of


20 dioxin.


21 Q. Sure. I appreciate that.


22 And getting back to your patent, which is


23 Exhibit 2, as I look at the first column, it describes


24 certain advantages of your method of hexachlorophene over


25 the prior -- if we look at Column 1, lines 49 through 69.
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1 Is that correct?


2 A. Uh-huh.


3 Q. And was one of the objects of your patent to


4 produce high purity hexachlorophene?


5 A. Yes, indeed.


6 Q. And why was that one of the objectives?


7 A. Well, to appeal to the customer, certainly, for


8 one thing. For another, the specifications outlined at


9 that time in the U.S. Pharmacopeia were quite loose, in


10 our estimation, and they had been formulated mainly by


11 Givaudan, to give themselves a break, I suppose.


12 But this substance was purchased by people like


13 Sterling Winthrop on the basis of Sterling Winthrop's own


14 specs, which were, at that time, as were most chemical


15 specs, rather meager because of the absence of the kind of


16 sophisticated analytical equipment that's available today.


17 They involved mainly melting point, which is a highly


18 significant property, color, odor, and not much else.


19 Q. Now, at some point in time, did you work with


20 Metro-Atlantic to develop hexachlorophene made in


21 accordance with your patent that's Exhibit 2?


22 A. Well, the history of that is that the first, what


23 I call, custom jobs that was done at Metro-Atlantic was


24 done for Eli Lilly & Company in connection with the


25 project called -- or a product called Treflan, which was a
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1 selective pre-emergent weed control substance. More or


2 less the first of its kind that had been developed.


3 And at that particular time, I had a very close


4 relationship with Eli Lilly. I had access to their


5 technical people, which was unusual at the time, and I


6 recognized that production as a very difficult chemical


7 job and one which, let us say, was not easily developed by


8 the rank and file of other persons, of whom there were


9 many, who were seeking that kind of work. And I developed


10 a key reaction in that process before seriously


11 approaching Lilly with the prospect of doing that work.


12 Q. Let's put aside Lilly for a moment. And after


13 you worked with Metro-Atlantic on Lilly, did you then work


14 with Metro-Atlantic to develop the kind of hexachlorophene


15 as described in your patent that's Exhibit 2?


16 A. Yes; I already had that process ready.


17 Q. And when you worked with Metro-Atlantic on that


18 process, were you acting as a broker to obtain -- with a


19 customer to whom the product could be provided?


20 A. Yes.


21 Q. And who was that customer?


22 A. I had, myself, done a commercial study of that


23 product before discussing it with Metro-Atlantic. I


24 already had some relationships of various kinds with


25 Sterling Winthrop in Rensselaer. I knew their purchasing
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1 agent well. I discussed with him the possible


2 availability of another source of supply, about which he


3 was extremely enthusiastic. He was ready to take every


4 pound we made and to -- sort of to say to Givaudan, "Hey!


5 You're not the boss anymore." I mean, monopolists always


6 make enemies and Givaudan made a few.


7 Q. So your process would allow Sterling Winthrop to


8 purchase hexachlorophene from Metro-Atlantic rather than


9 Givaudan?


10 A. Well, along with Givaudan. Metro-Atlantic


11 couldn't supply enough to meet Sterling Winthrop's needs.


12 They were probably the largest user in the country.


13 Q. When you spoke with the purchasing agent at


14 Sterling Winthrop about the purchase of hexachlorophene


15 from Metro-Atlantic, did you obtain the Sterling Winthrop


16 specification that you mentioned earlier?


17 A. Oh, yes.


18 Q. And did you provide that to Metro-Atlantic?


19 A. Oh, yes.


20 Q. And at some point, did you have occasion to


21 demonstrate the process that Metro-Atlantic was using for


22 the hexachlorophene to Sterling Winthrop?


23 A. As a matter of fact, I did. Sterling Winthrop


24 was exceedingly interested in this plant. As a matter of


25 fact, they sent their vice-president of manufacturing down
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1 to examine it. He gave it his blessing.


2 Q. And when you say --


3 A. And I went up to Rensselaer and demonstrated the


4 process in their laboratory.


5 Q. So you demonstrated your process to Sterling


6 Winthrop both at Metro-Atlantic and at Sterling Winthrop's


7 own laboratory --


8 A. Not at the same time.


9 Q. I understand, sure.


10 A. Metro-Atlantic first. And after I got into


11 production, Sterling Winthrop -- Sterling Winthrop


12 expressed an interest in purchasing the process and the


13 plant at one time. That was the occasion in which their


14 vice-president of manufacturing, whose name I don't


15 remember --he was an advanced middle-aged man at that


16 time -- came down and examined the plant very carefully


17 and gave it his imprimatur.


18 Q. Okay. That would be the Metro-Atlantic plant?


19 A. Yes.


20 Q. And he also saw the Metro-Atlantic process for


21 manufacturing hexachlorophene --


22 A. Yes. He saw it from me, or his chemist did, in


23 their own laboratory.


24 Q. So you demonstrated the Metro-Atlantic process to


25 Sterling Winthrop on at least two occasions; once at
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1 Metro-Atlantic and once --


2 A. No, that's not how it worked. I demonstrated --


3 before Metro-Atlantic started production, I demonstrated


4 the process at Metro-Atlantic's laboratory, to George


5 Huse, who was their technical director. And subsequently,


6 by some period of time, about which I'm not sure, I


7 traveled to Rensselaer specifically at their request and


8 for the purpose of demonstrating this process to them.


9 Q. So you first demonstrated the process to George


10 Huse at Metro-Atlantic.


11 A. That's right.


12 Q. And then you demonstrated it to Sterling Winthrop


13 in Rensselaer.


14 A. That's right.


15 Q. And you demonstrated at Rensselaer the same


16 process that you demonstrated to Mr. Huse.


17 A. Exactly.


18 Q. And did Sterling Winthrop, after that process was
>,


19 demonstrated, agree to purchase hexachlorophene from


20 Metro-Atlantic made in accordance with your process?


21 A. No, I think the timing is not quite that way.


22 They were purchasing commercial quantities of


23 hexachlorophene before those demonstrations took place and


24 before the executive of Sterling Winthrop came down to


25 examine the plant.
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1 Q. So those commercial quantities you mentioned,


2 those would be -- those were quantities that Sterling


3 Winthrop purchased from Metro-Atlantic.


4 A. Yes.


5 Q. And then, subsequently, Sterling Winthrop


6 observed the Metro-Atlantic process and continued to


7 purchase.


8 A. That's right, yes.


9 Q. Okay. And Sterling Winthrop observed the


10 Metro-Atlantic process both at Metro-Atlantic and at


11 Sterling's own laboratory in Rensselaer.


12 A. That's right. That's right.


13 Q. Okay. And you mentioned that the process -- you


14 showed your patented process for hexachlorophene to George


15 Huse of Metro-Atlantic. Is that correct?


16 A. That's right.


17 Q. And did you then assist Metro-Atlantic at all in


18 the development and implementation of that process?


19 A. To a very minor extent. George Huse was an


20 extremely competent chemical engineer. He had been


21 responsible for setting up very sophisticated operations


22 for Metro-Atlantic. He had been there for many years. He


23 was over my shoulder when I was in the lab with him. We


24 discussed the construction and size of the equipment that


25 would be needed for various operations, but the
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1 installation of it and the operation of it


2 was his responsibility.


3 Q. Sure. In essence, you showed Mr. ̂


4 process and then he worked on the commercial equip.


5 implement that on a commercial basis?


6 A. That's right.


7 Q. And when Mr. Huse had succeeded in implementing


8 that process, did you see the location where


9 Metro-Atlantic manufactured the hexachlorophene?


10 A. Oh, yes.


11 Q. Did you see that on a number of occasions?


12 A. Yes.


13 MR. BINDER: I'm going to ask the reporter to


14 mark, I guess a series of exhibits. And I'm going to ask


15 the reporter to mark as Exhibit 3 a microfilmed copy of an


16 article from the Providence Sunday Journal Business Weekly


17 dated May 30, 1965, which has production numbers 12000 --


18 SBSF 12110 through SBSF 12116.


19 I'm going to then ask the reporter to mark as the


20 next exhibit an enlarged copy of that same article that


21 was photographed from the original newspaper.


22 And I'm going to ask the reporter to then mark as


23 the following exhibit an enlargement of a photograph from


24 an article entitled -- which has above -- below the


25 photograph, "Upper level of new hexachlorophene plant at
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1 Metro-Atlantic, Inc."


2 And as the next exhibit in this sequence, another


3 photograph.


4 Why don't we just mark these three and take a


5 break for a second.


6 (Off the record.)


7 (Plaintiff's Exhibit Nos. 3-5 were
marked for identification.)


8


9 MR. BINDER: And then as the last exhibit in the


10 sequence, an enlargement of another photograph from that


11 newspaper article entitled, "Large perforate centrifuge


12 located in new plant provides company a means of crystal


13 recovery."


14 (Plaintiff's Exhibit No. 6 was
marked for identification.)


15


16 MR. BINDER: Okay.


17 Q. I'm going to ask you -- I guess I want to ask


18 you, first of all, to look at Exhibit 5, please.


19 A. Yes.


20 Q. Can you identify what is depicted in Exhibit 5?


21 A. Am I looking at Exhibit 5 here?


22 Q. Yes, you are.


23 MR. McCLOSKEY: Excuse me, Counsel. I don't


24 think we got Exhibit 5 down at this end of the table.


25 THE WITNESS: Well, you could call this an
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1 all-purpose organic synthesis plant. Something that


2 Saddam Hussein could make weapons of mass destruction in.


3 MR. BINDER: Q. Anyway, putting the levity of a


4 not-so-funny subject to one side, does Exhibit 5 show a


5 chemical plant that you've seen before?


6 A. Well, I guess so. I've seen lots of chemical


7 plants that look like that.


8 Q. Okay. And you note that below Exhibit 5, it


9 reads, "Upper level of new hexachlorophene plant at


10 Metro-Atlantic, Inc."?


11 A. Oh, yeah. Yeah.


12 Q. And is that a -- does that appear to be an


13 accurate depiction of the chemical plant at


14 Metro-Atlantic, Inc., as you saw it?


15 A. Well, that's a long time ago but there's no


16 reason why it couldn't be.


17 Q. Okay. And is it your best recollection that it


18 is an accurate depiction?


19 MR. PORTER: He said it could be, not that it is.


20 MR. BINDER: I know. That's why I'm following up


21 a bit to see whether or not it is.


22 THE WITNESS: It could be. I can't place the


23 function of every piece of equipment in there. But as


24 chemical plants go, that was extremely simple. And, of


25 course, I recognize what a centrifuge is.
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1 MR. BINDER: Q. Centrifuge, you're referring to


2 Exhibit 6.


3 A. Yes.


4 Q. Now, going back to Exhibit 5. You see that it


5 depicts a number of...


6 A. Vessels.


7 Q. A number of vessels.


8 A. Yeah.


9 Q. And were vessels of that type used in the


10 manufacture of hexachlorophene at Metro-Atlantic?


11 A. Well, vessels of that type were used. Vessels of


12 this type generally are all-purpose vessels. There are


13 glass-lined vessels, mainly, and stainless steel vessels


14 which have different purposes and universal purposes. I


15 can tell you pretty much what the hexachlorophene process


16 was that might have fit into these vessels.


17 Q. Could you do so, please.


18 A. Well, first of all, the crude trichlorophenol


19 that was shipped from Diamond Alkali in Newark was treated


20 with chemicals, of which I think I supplied you a list in


21 one of those folders, in order to purify it. And it was


22 then extracted into perchloroethylene. And then it was


23 heated to a certain temperature and formaldehyde was added


24 to it and sulfuric acid as a condensing agent was added


25 piecemeal through that.
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1 And upon completion of the reaction -- this is


2 where we had some problems, of which I assisted in


3 solving. Inevitably, almost any chemical reaction will


4 develop some undesirable color. And in order to remove


5 color, you usually do it with special kinds of charcoal


6 which absorb the color and which then has to be filtered


7 out. And at that point, the reaction product, which, in


8 this case, was hexachlorophene, is in solution, hot in the


9 perchloroethylene. And in order for the colorizing agent,


10 the charcoal, to be effective, it's treated hot, while the


11 substance is still in solution.


12 And then you filter that out by way of a filter


13 press, which is a group of leaves, I guess you could call


14 them, which are covered with a filter medium, which might


15 be some synthetic substance or it might be ordinary cloth


16 or it might be anything capable of retaining the charcoal


17 that you're trying to filter out of there.


18 But that reaction mixture contained some globules


19 of sulfuric acid, and they would make holes in the filter


20 cloth and the charcoal would come through. Which, of


21 course, was no good. So we would have to put that stuff


22 back where it came from, clean up the filter press, put


23 some new filter cloth in it, and somehow get rid of the


24 acid that was making those little holes.


25 So I suggested putting a little calcium carbonate
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1 in there before the filtration was done to neutralize the


2 sulfuric acid. And, lo and behold, that worked.


3 And then that clear solution, which was almost


4 colorless, was put into a crystallizing vessel, which was


5 made, I believe, out of stainless steel, and it was cooled


6 down slowly in order to get the desired size of crystals.


7 And, finally, the product which had crystallized was


8 filtered out in that centrifuge. I think the same one


9 that was used to separate the purified trichlorophenol.


10 After appropriate cleaning up, of course.


11 And then the hexachlorophene, which still had a


12 little bit of solvent in it after centrifuging, was put in


13 the dryer and the so-called mother liquor, which is the


14 filtrate you get from crystals, was very easy to recover


15 because perchloroethylene and water form what is known as


16 a constant boiling mixture. And all you have to do is


17 heat it up with water. And in constant boiling mixtures,


18 the boiling point of each of the two constituents is lower


19 than that of either of the substances alone. And it's


20 possible to recover the solvent in full by distilling off


21 this constant boiling mixture.


22 And, of course, some product remained dissolved


23 in it, which is inevitable, which was rather impure, but


24 we had a customer for the impure stuff, too. Which was


25 Kalo Laboratories of Kansas City, who used it as a seed
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1 disinfectant or as a pesticide against organisms that


2 attack seeds.


3 Q. Okay.


4 A. So we recovered all of the trichlorophenol and


5 all of the hexachlorophene.


6 Q. So the mechanism of recovering the crystal that


7 is shown, say, in Exhibit 6, the crystal that was


8 recovered, was that the hexachlorophene that was recovered


9 in the centrifuge?


10 A. Yes.


11 Q. Does Exhibit 6 depict the process of using a


12 centrifuge to recover crystal?


13 MR. PORTER: Six, I think, is this one.


14 THE WITNESS: Whatever it is, it was recovered in


15 the centrifuge. That's for sure.


16 MR. BINDER: Q. At Metro-Atlantic, the crystal


17 was recovered in the centrifuge.


18 A. Yes.


19 Q. And you mentioned that the pure hexachlorophene


20 was developed by your process at Metro-Atlantic, that was


21 sold to Sterling Winthrop?


22 A. Virtually all of it, yes.


23 Q. And it was a less pure by-product that was sold


24 to Kalo?


25 A. Right. I would call it -- it's known in the
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1 trade as the second crop.


2 ' Q. What do you mean by "second crop"?


3 A. Well, the first crop is the good stuff that you


4 take out first, and the second crop is what's left over in


5 the mother liquor.


6 Q. Okay. So rather than --so you found some


7 productive use to be made of the second crop.


8 A. We did.


9 Q. And it was important that the hexachlorophene


10 that was sent to Sterling Winthrop be pure and meet the


11 Sterling Winthrop specs?


12 A. That's right.


13 Q. And Kalo did not have such a rigorous spec?


14 A. They had no specs at all. They were glad to get


15 anything that contained hexachlorophene.


16 Q. Now, at the time that Metro-Atlantic was


17 manufacturing hexachlorophene using your process as


18 described in your patent that's Exhibit 2, did you believe


19 that that was a superior method of manufacturing


20 hexachlorophene to any other known method?


21 A. Well, I thought it was different. Whether it was


22 superior or not would be the judgment of the customer.


23 Q. But you viewed your -- the goal of your patent,


24 which was Exhibit 2, was to develop a batter way of making


25 hexachlorophene.
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1 A. It was to develop a different way of making


2 hexachlorophene.


3 Q. And, hopefully, a better one.


4 A. It was meeting specs.


5 Q. Meeting specs of someone like Sterling Winthrop?


6 A. That's right.


7 Q. Your patented method that Metro-Atlantic was


8 using was better, at least in the sense that there was a


9 two-stage reaction and you didn't have to worry about the


10 problem of boiling over that you described.


11 A. It solved the balance of formaldehyde and


12 trichlorophenol, which was vital to the quality of the


13 product.


14 Q. And if I understand your patent correctly, your


15 patent used one mole of trichlorophenol to one mole of --


16 excuse me. Let me strike that.


17 Yes. If I understand your patent correctly, your


18 invention involved the use of one mole of formaldehyde and


19 one mole of trichlorophenol; while the previous method


20 used two moles of trichlorophenol to one mole of


21 formaldehyde?


22 A. No, that's not quite how it worked.


23 Q. Okay. Could you correct me, then.


24 A. It used one mole of paraformaldehyde and one mole


25 of trichlorophenol -- no. To start with, you had all of
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1 the trichlorophenol there, two moles. But the


2 formaldehyde reacted with only one mole under the


3 influence of a minor amount of acid. It was after the


4 major amount of condensing agent, which was sulfuric acid,


5 was added, that the second reaction took place. I'll draw


6 you a picture of it, if you want.


7 Q. Just so the record is clear, what are you drawing


8 now, Mr. Cleary?


9 A. I'm drawing a reaction between -- okay. Here's


10 one mole of --


11 MR. PORTER: What is a mole?


12 THE WITNESS: A molecular weight.


13 MR. PORTER: Okay.


14 THE WITNESS: A molecular weight in terms of


15 grams, pounds, or whatever. There's the second mole of --


16 MR. BINDER: Q. You've now drawn two moles of


17 what?


18 A. Two moles of trichlorophenol.


19 Q. Okay. Could we put underneath each one "TCP."


20 A. (Witness complies.)


21 Q. Now, could you continue drawing the reaction.


22 A. Now, the first mole of formaldehyde -- I'm not


23 sure I ever understood this reaction, but what happened


24 was that. . .


25 Anyway, it went something like that.
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1 Anyway, the formaldehyde all reacted with one


2 mole of trichlorophenol to give that compound whose


3 physical characteristics are described in that patent.


4 Q. That patent is Exhibit 2.


5 A. And it was this compound that reacted with the


6 second mole of trichlorophenol to make hexachlorophene.


7 Q. Okay. You've shown that on this drawing which


8 I'm going to ask be marked as Exhibit 7.


9 (Plaintiff's Exhibit No. 7 was
marked for identification.)


10


11 THE WITNESS: I'm not sure what that was. I


12 think I mentioned it somewhere in the patent.


13 Oh, this is not it.


14 MR. BINDER: Q. The patent you're looking for


15 is Exhibit 2.


16 A. I guess so. Yeah.


17 Well, I wasn't sure what it was then. I don't


18 know whether I'm sure what it is now. But it might have


19 been a reaction product with sulfuric acid. I can't


20 balance that.


21 Well, that's as far as I can go with that. I


22 haven't thought about it for a long time.


23 Q. Sure. Okay.


24 A. But I isolated that compound.


25 Q. You isolated the --
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1 A. I isolated the compound and characterized it


2 physically. I never had it analyzed by carbon content --


3 you know, by something.


4 Q. Okay. Getting --


5 A. Chlorine content.


6 Q. Sure. Now, getting back to the way your process


7 was implemented at Metro-Atlantic, am I correct in


8 understanding that Metro-Atlantic purchased the


9 trichlorophenol that it used?


10 A. That's right, yes.


11 Q. And they purchased it from Diamond Alkali?


12 A. Diamond Alkali. Exclusively.


13 Q. You mentioned earlier, in response to one of my


14 questions, that you had provided me with a document that


15 provides some information about the bill of materials that


16 was used in hexachlorophene. Is that correct?


17 A. That's something that -- that's the only thing


18 that I have that George Huse put together. That's his


19 composition. And how I came by it, I don't remember. I


20 don't -- I didn't know that I even had it.


21 Q. Okay. What you're referring to -- I'm going to


22 ask the reporter to mark as Exhibit 8.


23 (Plaintiff's Exhibit No. 8 was
marked for identification.)


24


25 MR. BINDER: Q. Mr. Cleary, is Exhibit 8 the
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1 document you were just referring to?


2 A. Yes.


3 Q. And could you identify it for the record, please.


4 Is that a document you received from Mr. Huse?


5 A. Sometime, I must have.


6 Q. That's a document you produced today -- you


7 produced in response to the subpoena?


8 A. That I produced?


9 Q. That you provided to us as a result of the


10 subpoena that we gave you.


11 A. As a result of your subpoena, I looked through


12 every folder this high (indicating) that I have which


13 refers to many, many things, and I found this,


14 unexpectedly.


15 Q. You found Exhibit 8, unexpectedly.


16 Now, Exhibit 8 --


17 A. It has a date on it, which is nice.


18 Q. It has a date of June 8, 1964.


19 A. Yes.


20 Q. Are you familiar with the term "ZEP," Z-E-P?


21 A. Yes.


22 Q. What is ZEP?


23 A. That was a nickname that we used for the product.


24 Q. For hexachlorophene?


25 A. Yes.
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1 Q. A nickname you and Mr. Huse used?


2 A. Yes.


3 Q. Now, Exhibit 8 --


4 A. He made it up. I don't know how, but he made it


5 up.


6 Q. Now, Exhibit 8 says --


7 I'm sorry, Counsel, I only have the one copy


8 received from the witness.


9 It says, "ZEP Manufacture, Phase No. 1."


10 A. Uh-huh.


11 Q. Do you know whether there was -- there were


12 further phases in the manufacturing process than just that


13 phase?


14 A. That was the phase of purifying the


15 trichlorophenol.


16 Q. Now, this is the trichlorophenol that was


17 purchased from Diamond Alkali?


18 A. That's right.


19 Q. And the title "ZEP," once again, refers to


2 0 hexachlorophene.


21 A. That's right.


22 Q. And do you know whether, before Metro-Atlantic


23 obtained trichlorophenol from Diamond Alkali, it provided,


24 either directly or through you, any specifications for the


25 trichlorophenol?
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1 A. I'm not sure I follow your question.


2 Q. Okay. Did either Metro-Atlantic itself or you,


3 on behalf of Metro-Atlantic, tell Diamond Alkali, "We want


4 a certain grade of trichlorophenol"?


5 A. No, no. The grade of trichlorophenol that was


6 purchased and was made by Diamond Alkali presumably was


7 relatively uniform and consisted of nothing but the


8 contents of the reactor after they had performed the


9 reaction. It was full of whatever was made in that


10 reaction.


11 Q. So that was the generic --


12 A. The spec, if you call it that, for the purified


13 material, or the goal that we aimed for in purifying that


14 material, was a melting point, which I believe was


15 .something like 65 to 66 degrees.


16 Q. That's the melting point for the TCP?


17 A. But the way -- that's right. But the way we


18 received it was in solution, with no solids. It was a


19 brownish solution that had a trichlorophenol content


20 probably on the order of 20 to 30 percent. The rest being


21 liquid; mainly alcohol and water.


22 Q. And this trichlorophenol was intended to be used


23 by Metro-Atlantic to develop as part of -- a step to


24 develop a pure hexachlorophene for --


25 A. That's right.
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1 Q- -- the customer.


2 A. Because it was cheap to do it that way, and I


3 knew Diamond Alkali well enough myself to engage in


4 conversations leading to that. There was only one pure


5 trichlorophenol available in the market. It was made by


6 Hooker Chemical Company, who became part of some big oil


7 company.


8 Hooker had an exclusive arrangement with Givaudan


9 to sell to Givaudan pure, or alleged pure,


10 trichlorophenol.


11 Q. So Metro-Atlantic was precluded from obtaining --


12 A. There was no other trichlorophenol on the market


13 except small laboratory quantities.


14 Q. So Metro-Atlantic was unable, as a result of


15 Hooker's contract, to obtain TCP from Hooker.


16 A. That's right.


17 Q. And in addition to Diamond Alkali, were there a


18 number of companies making trichlorophenol in the mid-60s?


19 A. Yes. Many.


20 Q. And could you identify some of those companies.


21 A. Dow, Monsanto, Hercules, Thompson Chemical


22 Company, Hooker. They all made, as far as I'm aware,


23 trichlorophenoxy acetic acid. Dow itself sold the sodium


24 salt of trichlorophenol and trichlorophenol as a trade


25 name called Dowicide, and Dowicide was used in various
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1 formulations, the composition of which I have no


2 knowledge, as institutional cleansing agents, purifying


3 agents, germicides, what have you. And they were made by


4 the millions of pounds.


5 MR. BINDER: Okay. This might be -- we've been


6 here for about an hour and a half. This might be a


7 convenient time to take a break, stretch your legs and


8 bring you back here in about five minutes or so.


9 THE WITNESS: I'm comfortable.


10 MR. PORTER: I could use a break.


11 (Break taken at 10:34 a.m. until 10:57 a.m.)


12 MR. BINDER: Q. Mr. Cleary, you identified


13 Sterling Winthrop and Kalo as purchasers of


14 hexachlorophene from Metro-Atlantic.


15 A. Yeah.


16 Q. Do you recall the names of any others --


17 purchasers?


18 A. No, there were no others. Sterling would have


19 taken every pound we could make.


20 Q. Okay. Now, you also mentioned -- let me withdraw


21 the question.


22 Do you recall the approximate length of the time


23 that Metro-Atlantic was making hexachlorophene at its


24 plant?


25 A. Only vaguely. Probably -- less than a year.
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1 Q. And this was a plant that was in the vicinity of


2 Providence, Rhode Island?


3 A. Oh, yes. It was in the community called


4 Centredale.


5 Q. And you visited that site.


6 A. Yes, I did.


7 Q. Okay. Do you recall where on the plant the


8 building was located where the hexachlorophene was


9 manufactured?


10 A. Fairly precisely, yes.


11 Q. Would it be helpful if I were to show you a map


12 of the site?


13 A. I have those maps. I've looked at them all very


14 carefully, yes.


15 Q. Okay. I have -- I'm going to put before the


16 witness a Sanborn Library Insurance Map, a counterpart of


17 which has been used in a number of other depositions in


18 this case. This bears production No. SBSF 6816.


19 And I'm going to ask the witness if he can mark


20 the location of the building where he saw the


21 hexachlorophene being manufactured at Metro-Atlantic.


22 A. I don't have this map, but I have similar maps


23 that were produced by IT of Hopkinton for EPA --or for


24 the State of Rhode Island, rather. I'm getting


25 my. . .
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1 Q- Maybe I could help you a bit with the


2 orientation.


3 A. Yes. It usually throws me a little bit here.


4 Q. Okay. I think if we see at the top --


5 A. Smith Street was Route 44.


6 Q. On the top we see a section marked,


7 "Metro-Atlantic, Inc., Chemical Manufacturing." And then


8 we see to the -- oh, west of that, the -- that building,


9 the Woonasquatucket River. And then we see to the


10 southwest, a building that's abutting the river.


11 A. Uh-huh.


12 MR. PORTER: This one here, you mean?


13 MR. BINDER: Yes.


14 THE WITNESS: It was either that or close to it.


15 MR. BINDER: Q. When you say "that," are you


16 referring to' the building abutting the river?


17 A. Yes.


18 Q. Okay.


19 A. I can't be sure, but it was very close to that, I


20 know. It was right next door to Metro-Atlantic. My


21 recollection is that it actually was between


22 Metro-Atlantic's buildings and the river.


23 Q. So the record is clear, Mr. Cleary, I'm going to


24 ask if you could mark in red ink an arrow pointing to the


25 building which you said was close to, if not precisely,
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1 where the hexachlorophene was manufactured.


2 We talked about a building abutting the river.


3 A. I don't think so. It wasn't located that far


4 away. If these were Metro-Atlantic buildings -- first,


5 let me just review a little bit to orient myself here.


6 I came on the property off of Smith Street and


7 they had office buildings here (indicating). They had


8 formulation buildings in the middle. And back at this end


9 (indicating), they had their only really chemical


10 operation, which was the manufacture of that


11 meta-nitrobenzene sodium sulfonate I spoke about before


12 that was located right in there (indicating).


13 But the hexachlorophene building was more like


14 here (indicating).


15 Q. Away from the other three buildings that you've


16 just described.


17 A. Separate from.


18 Q. Separate. Excuse me.


19 A. Separate from them.


20 Q. And closer to the river?


21 A. And closer to the river, yeah. Right about -- I


22 can't write anything with that.


23 Q. It's a tough pen. Let me just --


24 A. It was right about there (indicating).


25 Q. But it was not in the other buildings.
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1 A. No, it was not. It was separate.


2 MR. PORTER: Not shown on this map, then.


3 THE WITNESS: No, I don't think so. It could


4 have been anywhere in this space here (indicating), but it


5 was not up there (indicating). It was down in here


6 (indicating) somewhere.


7 MR. BINDER: Okay. Thank you, Mr. Cleary.


8 Q. Okay. I guess, in response to my question, you


9 mentioned, once again, the somewhat long chemical name


10 that I forget of the first product that you helped


11 Metro-Atlantic broker.


12 A. It was Treflan, or trifluralin, for Lilly.


13 Q. Wasn't there a product before that that went to


14 Winthrop?


15 A. Well, we went over that. They were already in


16 manufacture of that. And I sought them out, knowing that


17 they made it and proposed to them that we sell some of


18 their material to a customer we already had.


19 Q. Okay. So you worked with Metro-Atlantic with


20 three products.


21 A. Yes.


22 Q. That antibleeding agent that we spoke about


23 earlier that they were already manufacturing.


24 A. Yes.


25 Q. The Treflan you just mentioned.
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1 A. Yes.


2 Q. And the --


3 A. Hexachlorophene.


4 Q. Hexachlorophene.


5 A. Yes.


6 Q. Did you work with Metro-Atlantic in connection


7 with its manufacture of any other products?


8 A. No.


9 Q. Okay. Now, you mentioned -- let me ask you a


10 couple more details, if I could, about the hexachlorophene


11 process.


12 A. Sure.


13 Q. Do you happen to recall the particular acid


14 catalyst that was used in that process?


15 A. Yes. Sulfuric acid.


16 Q. And do you recall the specific sulfonic acid that


17 was used in the process?


18 A. None. That was just window dressing in the


19 patent.


20 Q. And there was also -- was PCE used in the


21 process?


22 A. PCE?


23 Q. Perc, PCE, perchloroethylene.


24 A. Oh, yes. Yeah. Yes, we used that.


25 Q. Forgive me for using the shorthand.
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1 A. That's all right. We called it "perc."


2 Q. Do you happen to know the suppliers from whom


3 Metro-Atlantic obtained the perc or the --


4 A. No. It was a commonly available chemical from --


5 usually from distributors in drums from anywhere.


6 Q. And do you know whether Metro-Atlantic stored any


7 of the chemicals used in the hexachlorophene process in


8 tanks?


9 A. No, they did not. The crude trichlorophenol was


10 supplied in tank trucks, which were not all that large in


11 volume, probably 5,000 gallons at the most. Maybe less


12 than that. And that perhaps was stored in some


13 intermediate place rather than keep it on the premises in


14 the truck, but I don't recall.


15 Q. You don't know where the TCP was stored.


16 A. No.


17 Q. Okay. Now, as a result of Metro-Atlantic selling


18 the hexachlorophene to Sterling Winthrop, I assume that


19 you -- Centerchem obtained a commission for its efforts.


20 A. Yes.


21 Q. And it also obtained a commission on sales to


22 Kalo?


23 A. Yes.


24 Q. Okay. Would Centerchem still have any records


25 left that go back that far that might tell us for how long
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1 that --


2 A. I doubt very much because it happened when I


3 first became aware of interest in this case, which is


4 approximately three years ago, I spoke with someone there


5 with that very question. And there is nothing left there.


6 Q. Now, you also mentioned that Metro-Atlantic was


7 working with Lilly on a product known as Treflan?


8 A. That's right.


9 Q. And were you familiar with the process by which


10 Treflan was manufactured?


11 A. I developed it.


12 Q. Could you describe that process to us, please.


13 A. It started with a chemical called


14 trifluoromethylchlorobenzene, which was made, again, by


15 Hooker, and it was purchased by Lilly. It was shipped by


16 Lilly or arranged to have been shipped by Lilly directly


17 to Metro-Atlantic. It was then nitrated in two steps, one


18 of which was very easy and one of which was very


19 difficult.


20 And the dinitrated product was reacted with


21 dipropylamine, which was also shipped by Lilly directly to


22 Metro-Atlantic and which had many -- not many, but a few


23 producers. Who they were, I'm not sure.


24 At that time or during that time, a person from


25 Lilly came to these premises and supervised the


60







1 formulation of the final product, which involved


2 confidential solvents and emulsifiers, which we never knew


3 about as far as their identity was concerned. So they


4 personally participated in the final production of the


5 goods that they sold.


6 Q. "They" being Lilly.


7 A. I beg your pardon?


8 Q. "They" being Lilly.


9 A. "They" being Lilly, yes. In fact, a person also


10 now deceased by the name of Robert Dille, D-i-1-l-e,


11 Q. And how frequently did the Eli Lilly people visit


12 the site while Metro-Atlantic was making the --


13 A. When it was appropriate. You got to a point in


14 the production when his services and the materials that


15 were confidential to him were timely to arrive there in


16 terms of what was ready for him, which was not


17 continuously, but from batch to batch, you might say. I


18 don't think he was present there more than three or four


19 times, at most.


20 Q. Okay. And what is the product -- could you


21 describe the process of denitration?


22 A. Of the nitration?


23 Q. Was it denitration?


24 A. Dinitration.


25 Q. Dinitration. Excuse me.
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1 A. Yes. First the raw material from Hooker, which


2 was trifluoromethylchlorobenzene, was nitrated under what


3 then would be called extremely mild conditions, where a


4 mixture of sulfuric and nitric acid -- the nitric acid


5 being more or less exactly equivalent to what was needed


6 to nitrate --of the first nitration of that, leaving some


7 sulfuric acid as a by-product.


8 The second nitration was much more difficult. It


9 involved an excess of nitric acid and a high temperature,


10 around 120, think. 120 degrees centigrade. And then it


11 was -- it was a heterogeneous reaction mixture. So that


12 the product separated from the reaction mixture in a


13 discrete layer, which was separated as a liquid. And that


14 liquid was then reacted with the dipropylamine with the


15 elimination of sodium chloride, actually, because the


16 reaction was neutralized -- as the hydrochloric acid was


17 eliminated, it was neutralized with sodium chloride --


18 sodium hydroxide to form sodium chloride.


19 Q. Do you have any knowledge of some of the


20 constituents of the confidential solvents that were used


21 making the Treflan?


22 A. No, none.


23 Q. Not any of the constituency?


24 A. Not a -- not a trace.


25 Q. Is that also true for the emulsifiers?
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1 A. Yes.


2 Q. When Metro-Atlantic was manufacturing the Treflan


3 for Eli Lilly, were any -- did you see -- were any


4 by-products generated?


5 A. Essentially not, because both of those


6 reactions -- all three of those reactions were virtually


7 quantitative. Meaning that there were no by-products or


8 leftovers or residues of organic materials.


9 Q. Does that mean no wastes were generated, either?


10 A. Acid waste.


11 Q. Acid waste. And do you know what happened with


12 the acid waste?


13 A. No.


14 Q. Am I correct that both the Treflan and the


15 hexachlorophene were made in the same building?


16 A. Yes.


17 Q. And they were made at different times.


18 A. Oh, very different.


19 Q. First the Treflan and then the hexachlorophene.


20 A. Yeah. With a long interlude in between. Several


21 months, at least.


22 Q. And do you happen to recall the -- the building,


23 was that a two-story building?


24 A. Well, buildings like that normally are


25 constructed on a mezzanine basis. They have two stories,
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1 in effect, but they're open. Equipment is arrayed around


2 the mezzanine of the main floor to make use of gravity, in


3 some cases, for flowing from one vessel to another, and so
•


4 that someone on the main floor can visually observe almost


5 everything in the plant from one point where he stands on


6 the floor. So, in effect, two stories, yeah. Two


7 operating levels.


8 Q. Do you recall whether there were any -- what the


9 floor was made of in those buildings?


10 A. The floor?


11 Q. The floor, yes.


12 A. Cement.


13 Q. Do you know whether there were any drains in the


14 floor?


15 A. I don't remember.


16 Q. Did you ever witness the cleaning of any of the


17 vessels in which either the Treflan or the hexachlorophene


18 was made?


19 A. No.


20 Q. Now, at Metro-Atlantic, you had dealings with


21 Joseph Buonanno?


22 A. Yes.


23 Q. And George Huse?


24 A. Yes.


25 Q. Do you recall having dealings with anybody else
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1 at Metro-Atlantic?


2 A. No. I knew some of them, but I didn't deal with


3 them in any way.


4 Q. Who were some of the other people at


5 Metro-Atlantic that you knew of by name?


6 A. I knew Hug Bonino, who was Buonanno's partner. I


7 knew Joe Buonanno's brother, Bernie. I casually knew a


8 couple of the operators in the plant. Very casually. I


9 don't even remember their names.


10 Q. Okay. These operators you casually knew, would


11 they include the people who worked in the building where


12 the hexachlorophene and Treflan was made?


13 A. I suppose so. I mean, I walked past them from


14 time to time, but that's about the size of it.


15 Q. When the hexachlorophene was being made, did you


16 see, for instance, George Huse walking about the plant


17 floor supervising the activities?


18 A. I must have, yes.


19 Q. Okay. At some point, I think you said about


20 three years ago, you became aware of -- about an EPA


21 proceeding regarding the condition of the Centredale site?


22 A. I first became aware of it by way of Vincent


23 Buonanno, who asked me to have telephone conversations


24 with his attorneys and with his environmental consultant,


25 a person in Washington whose name I forget. The man in --
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1 the legal person was one Deming Sherman from the firm. . .


2 Q. Does Edwards and Angell ring a bell?


3 A. Something and Angell.


4 Q. Edwards and Angell?


5 A. Edwards and Angell, yeah.


6 Q. Okay. What subjects did you discuss with them?


7 A. Pretty much what I've been discussing with you, I


8 guess.


9 Q. Okay. And then after you learned about the --


10 after you had a discussion with the -- Mr. Buonanno and


11 his attorney, who did you next have any discussions with


12 about the condition of the site?


13 A. Well, what happened in my discussion with


14 Vincent, he arranged, via Deming Sherman, to send me a


15 large number of maps which had been prepared by IT at the


16 instigation of the State of Rhode Island listing analyses


17 of various substances that had been found on that


18 property. And asking me if I could identify the source of


19 any of them, which I couldn't and so advised both his


20 attorney and Vincent.


21 And that pretty much was -- I wrote Vincent a


22 couple of little notes, which I have here if you'd like to


23 see them, giving my impression of what I saw, what I saw


24 in the maps.


25 Shall I show them to you?
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1 Q. Sure. I'd be happy to see them.


2 A. I have the maps here, too. I don't know whether


3 you've seen these particular maps.


4 And then, of course, that was followed very


5 quickly by a contact from Lilly's lawyer, who wanted me to


6 sign their affidavit. Which I did after having made some


7 corrections in it,


8 Q. Okay. If you're able to find the letters to


9 Mr. Buonanno, that would be great and I will get back to


10 you about --


11 A. I know I have them here. They were faxes,


12 actually. Here's one (indicating).


13 MR. PORTER: Mr. Binder, I should have asked this


14 question earlier maybe, but this deposition is just to get


15 information; you have neither the intent nor even the


16 remote expectation that Mr. Cleary is going to be a party


17 to this case.


18 MR. BINDER: No. This to is to get information


19 for this lawsuit before us.


20 MR. PORTER: All right.


21 THE WITNESS: Those simply indicate that I knew


22 nothing whatsoever about all of the contaminants found on


23 that property.


24 MR. BINDER: Okay. Just so -- Mr. Cleary has


25 been good enough to give us two letters.
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1 Q. These are the two letters that you sent to


2 Mr. Buonanno?


3 A. That's right.


4 Q. Could I ask that these be marked as the next


5 numbers in sequence, please.


6 (Plaintiff's Exhibit Nos. 9 and 10
were marked for identification.)


7


8 MR. BINDER: Q. Just to tie up a loose end,


9 Mr. Cleary. I think the next thing you heard after


10 speaking with Mr. Buonanno is you ultimately signed an


11 affidavit that was submitted by counsel for Lilly.


12 A. Yes.


13 Q. And that you then made some changes to and then


14 signed when it was correct.


15 A. Yes.


16 Q. Let me show you a document bearing production


17 numbers SBSF 12922 through 12924, which I'm going to ask


18 the reporter to mark as the next exhibit.


19 (Plaintiff's Exhibit No. 11 was
marked for identification.)


20


21 MR. BINDER: Q. And my question, Mr. Cleary:


22 Is Exhibit 11 the affidavit that you signed?


23 A. Well, it has my name on it.


24 Q. It has your name and it has your signature?


25 A. Yes.
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1 Q. And the information in there is correct to the


2 best of your knowledge?


3 A. Yes.


4 Q. Okay. Now after you had the discussions with


5 Mr. Buonanno and his lawyer and Mr. -- the lawyer for


6 Lilly, did you have some discussions about this Centredale


7 site with anybody from the EPA?


8 A. Yes. A Ms. Ann Gardner, who described herself as


9 a paralegal.


10 Q. And you've brought with you in response to the


11 subpoena copies of some correspondence you had with


12 Ms. Gardner. Is that correct?


13 A. We had a -- the first thing that happened was


14 that we had a rather lengthy phone conversation, which she


15 made clear to me that she was going to make the basis of a


16 statement by myself.


17 And subsequent to that, she sent her resume of


18 that conversation intended to be -- or to reflect my


19 statement. And I sent it back to her with corrections and


20 additional comments. And she told me that she would use


21 that material to conclude some sort of a statement from


22 me.


23 And when this notice of the deposition came up, I


24 phoned her and asked her if she had a revised copy of such


25 a letter that would have reflected my subsequent
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1 corrections and comments. And she said she hadn't


2 prepared it yet but that she would do so in due course.


3 And those notes I sent to you are a composite of her --my


4 original conversation with her, my corrections noted where


5 they belonged, and additional comments that I wanted to


6 put into such a letter.


7 Q. Now, let me try to show you some of these


8 documents so that we can identify the documents you've


9 spoken about.


10 I'm going to ask the reporter to mark as the next


11 exhibit a three-page memorandum dated November 26, 2002.


12 (Plaintiff's Exhibit No. 12 was
marked for identification.)


13


14 MR. BINDER: Q. Now, Mr. Cleary, is Exhibit 12


15 the memorandum you received from the -- Ms. Gardner of the


16 EPA which you've just mentioned?


17 A. Yes.


18 Q. Okay. Thank you.


19 I'm going to ask the reporter to mark as the next


20 two exhibits copies of letters from Ms. Gardner to


21 Mr. Cleary; the first dated November 26, 2002, the second


22 dated January 14, 2003.


23 (Plaintiff's Exhibit Nos. 13 and 14
were marked for identification.)


24


25 MR. BINDER: Q. Okay. Now, is Exhibit 13 the
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1 letter from Ms. Gardner to you in which she forwarded to


2 you her draft memorandum that's been marked as Exhibit 12?


3 A. Yes.


4 Q. Exhibit 14 is also a letter to you from


5 Ms. Gardner. And in this one, she says she's enclosing a


6 copy of her draft memo to the file concerning her


7 telephone conversation with you. Did she enclose the same


8 document, Exhibit 12, with both of those letters?


9 A. What happened was that when I sent back to her


10 her letter and my corrections, I neglected to keep a copy


11 of her letter. And I told her that, and she said she


12 would send me back a copy of it.


13 Q. Okay. So you would have gotten -- probably


14 received a copy of Exhibit 12 twice; once --


15 A. Yeah.


16 Q. -- with Exhibit 13 and once with Exhibit 14.


17 A. Right.


18 Q. Now, you mentioned your corrections to


19 Ms. Gardener's memo. I'm going to show you a handwritten


20 letter dated 12/2/02, which I'm going to ask the reporter


21 to mark as Exhibit 15.


22 (Plaintiff's Exhibit No. 15 was
marked for identification.)


23


24 MR. BINDER: Q. And my question to you is


25 whether Exhibit 15 consists of your corrections to
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1 Ms. Gardener's memorandum?


2 A. Yes, they do.


3 Q. So if I understand correctly, Mr. Cleary, in


4 order to have an accurate statement of what you discussed


5 with Ms. Gardner, we would take Exhibit 12, incorporate


6 the instances where you crossed out a word and replaced it


7 with another word.


8 A. Yes.


9 Q. And then we would place the "1" from Exhibit 15


10 next to where it says "1" on Exhibit 12.


11 A. Yes.


12 Q. We would place the "2" on Exhibit 15 where it's


13 marked "2" on Exhibit 12.


14 A. Yes.


15 Q. And we would place the "A" on Exhibit 15 where


16 there's an "A" on Exhibit 12.


17 A. Right.


18 Q. Now, in addition to the exhibits we've spoken


19 about today, you also brought some other documents in


20 response to the subpoena. Is that correct?


21 A. You mean in addition to what you have?


22 Q. Yes -- no, in addition to what we've already


23 marked as exhibits.


24 A. Well, what I have here mainly, besides the


25 communication with Ms. Gardner and with Vincent Buonanno,
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1 are the maps that were supplied to me by Vincent


2 Buonanno's attorney which depict the locations and nature


3 of the so-called contaminants that were found on that


4 property.


5 Q. Okay. Have you brought those with you today?


6 A. Yes, I have them.


7 Q. Could we take a look at them.


8 A. Sure.


9 These -- I've separated out the ones, I think,


10 which have some relationship to dioxin. These are


11 dioxin-marked maps. And these are maps that are marked


12 with many other things, including what are called volatile


13 organic compounds, semi-volatile organic compounds, PCBs,


14 and heavy metals.


15 Q. Okay. And these maps are maps from a -- made by


16 a company known as IT Corporation?


17 A. Yes.


18 MR. BINDER: I'm going to ask the reporter to


19 mark as the next exhibit in sequence what the witness


20 referred to as the maps from IT Corporation that were


21 dioxin related.


22 THE WITNESS: They were commissioned by the State


23 of Rhode Island, as I understand it.


24 (Plaintiff's Exhibit No. 16 was
marked for identification.)


25
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1 MR. BINDER: And I'm going to ask the reporter to


2 mark as Exhibit 17 what the witness described as the maps


3 from IT that were not dioxin related.


4 (Plaintiff's Exhibit No. 17 was
marked for identification.)


5


6 MR. BINDER: Q. Now, I know that in response to


7 the subpoena that we arranged to have served on you today,


8 you've produced some other documents, including a copy of


9 an affidavit and a copy of several patents.


10 I'm going to ask the witness to mark -- excuse


11 me, the reporter to mark as the next group exhibit an


12 affidavit and series of patents and ask whether these are


13 documents you brought today -- actually, brought last


14 evening in response to the subpoena?


15 A. Is that a question to me?


16 Q. Yes, it is.


17 A. Yes, it is.


18 (Plaintiff's Exhibit No. 18 was
marked for identification.)


19


20 MR. BINDER: Q. Okay. Now, Mr. Cleary, after


21 you learned about the condition of the Centredale site,


22 did you gather together information about dioxin and other


23 contaminants?


24 A. Well, I did not learn about the condition of the


25 Centredale site until my initial conversation with Vincent
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1 Buonanno.


2 Q. Sure.


3 A. After which, I was sent those maps by his


4 attorneys, and I was requested by Vincent to use my best


5 recollection to try to identify where these various


i
6 substances might have come from. And my correspondence


7 with him, which also included a couple of telephone calls,


8 were simply that I did not know where they could have come


9 from.


10 The dioxin, I could by that time have suspected


11 where it came from. All of the other items I had not the


12 slightest idea where they might have come from.


13 Q. Thank you. I guess let me ask my question I had


14 in mind a little bit differently. In response to this


15 subpoena, you have brought copies of two pages from the


16 Merck's -- Merck Index on which you've written the word


17 "dioxin."


18 I'm going to show you these as the next exhibit.


19 (Plaintiff's Exhibit No. 19 was
marked for identification.)


20


21 MR. BINDER: Q. And is this handwriting on


22 Exhibit 19 yours?


23 A. Yes.


24 Q. Look at both pages; it is a two-page document.


25 A. Yes.
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1 Q. Okay. And did you gather this material that's


2 Exhibit 19 at some point after you had the conversation


3 with Mr. Buonanno's attorney?


4 A. No. I've had this information for years. It's


5 been in the Merck Index, of which I have had a copy for


6 years.


7 Q. Okay. I guess my question is: Did you find


8 these particular pages that are Exhibit 19 after you spoke


9 to Mr. Buonanno's lawyer?


10 A. Well, I can't answer that yes or no.


11 Q. Okay.


12 A. It was simply a matter of trying to instruct the


13 related parties, to some extent, as to what the nature of


14 these various chemicals is.


15 Q. Okay. That was the purpose --


16 A. And their relationship --


17 Q. --of Exhibit 19.


18 A. And their relationship to each other. And that


19 was my intention, also, in sending them to you.


20 Q. Okay. That was your intention in creating


21 Exhibit 19.


22 A. Yes.


23 MR. McCLOSKEY: Objection.


24 MR. BINDER: Q. Was that also your intention in


25 preparing Exhibit 19?
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1 A. I don't follow you.


2 Q. Okay. In response to the previous question, you


3 said that you gathered together materials to explain the


4 different --


5 A. My assumption, right or wrong, had been that


6 anyone I was going to discuss these matters with had only


7 a fragmentary, and perhaps inaccurate, conception of what


8 these chemicals look like and what their relationship is


9 to one another. And my copying out those pieces from the


10 Merck Index, which I had for years, was intended to


11 elucidate the connection between trichlorophenol, dioxin,


12 2,4,5-T, hexachlorophene, trichlorophenol, 2,4,5-,


13 et cetera.


14 Q. Sure. And you were doing that in response to


15 inquiries about -- that lawyers had made about the


16 Centredale site.


17 A. Yes.


18 Q. I'm going do show you another group of documents


19 consisting of --


20 Off the record for a second.


21 (Off the record.)


22 (Break taken at 11:44 a.m. until 12:08 p.m.)


23 (Plaintiff's Exhibit Nos. 20 and 21
were marked for identification.)


24


25 MR. BINDER: Q. Okay, Mr. Cleary. I'm going to
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1 show you what's been marked as Exhibit 20. It's a page


2 from the document you produced entitled,


3 "U.S. Pharmacopeia, The Standard of Quality."


4 Could you identify what that is, please.


5 A. Well, yeah. I put this in here so you would know


6 that the U.S. Pharmacopeia, which is abbreviated as USP,


7 is an actual compendium which is recognized all over the


8 industry as a collection of acceptable standards in the --


9 particularly in the drug business.


10 Where it -- what sort of elevated niche it


11 occupies today, T don't know. But in the absence of any


12 other specifications for a purchased drug -- quote, drug


13 or chemical material, it was often specified as "USP


14 quality." And anytime something new came along that was


15 of more than average commercial interest, the USP soon


16 enough wrote a page of acceptable specifications for that


17 product.


18 And in due time, I'm not exactly sure exactly


19 when, hexachlorophene appeared in the USP and it became a


20 standard of buying and selling the article. It's a fact,


21 however, that there were times when, possibly due to the


22 pressure of the manufacturer, the Pharmacopeia


23 specifications were a little on the loose side in


24 practical terms. But. . .


25 Q. So if I'm correct, Exhibit 20 is a copy of --
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1 A. This is a copy of a magazine that I got from


2 somewhere recently.


3 Q. That's a recent copy, not the one that was in


4 effect in the 1960s, when the --


5 A. No. This copy is no more than a month old.


6 Q. Okay.


7 A. From the press.


8 Q. When you testified earlier that Metro-Atlantic


9 made the hexachlorophene in accordance with the


10 U.S. Pharmacopeia specified by Sterling Winthrop, you were


11 referring to an earlier edition. Right?


12 A. As a matter of fact, it exceeded the


13 specifications contained in the USP at the time. This is


14 a page out of a journal which is simply called Pharma.


15 It's a journal that represents all kinds of companies who


16 have connection with the pharmaceutical business.


17 Q. Thank you.


18 A. And I just brought this along to show that the


19 USP is a real thing, not a mythical organization.


20 Q. Okay. That's what I was trying to find out, just


21 to be sure. This is current, not what was in effect in


22 the '60s.


23 A. It's current. The journal was founded in the


24 1820s and it still is an annual publication which is used,


25 I'm sure, as a basis for specifications for many, many
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1 items.


2 Q. Okay. Thank you. I've got a set of handwritten


3 notes you provided in response to the subpoena which the


4 reporter has marked as Exhibit 21.


5 Are these a set of notes that you made?


6 A. Yes.


7 Q. And what was the purpose of your making those


8 notes?


9 A. The purpose was, again, to elucidate the


10 relationship between trichlorophenol, 2,4,5-T, how it's


11 possible under excessive conditions to have dioxin result


12 from the universal method of making trichlorophenol. And


13 it's intended to be educational.


14 Q. Okay. Thank you.


15 I'm going to ask the reporter to mark as the next


16 exhibit, 22, a group of six pages that the witness


17 produced in response to the subpoena.


18 (Plaintiff's Exhibit No. 22 was
marked for identification.)


19


20 MR. BINDER: Q. Mr. Cleary, I'm going to give


21 you Exhibit 22 and ask you to take a look at it and to


22 confirm that these are documents you produced in response


23 to the subpoena and that the handwritten notations on the


24 documents in this exhibit are, in fact, yours.


25 A. Well, these are copies of pages from some of
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1 the -- you understand, my --


2 Q. Sure.


3 A. -- my interest in this whole field has declined


4 pretty much over the last several years and I no longer


5 get annual editions of many publications and catalogs that


6 I used to get routinely.


7 This one is from the so-called Pesticide


8 Dictionary, which is an annual publication produced


9 somewhere in the midwest. And it lists every substance


10 that has an agricultural application, every chemical


11 substance.


12 And this is just to indicate that hexachlorophene


13 itself not only had an agricultural use, but that it was


14 among items which were classified as having USP quality.


15 That's why I underlined the expression "USP." It's from a


16 journal called the Pesticide Dictionary, Farm Chemicals


17 Handbook.


18 This is from an annual publication which, for


19 short, is called "The Green Book." It's published every


20 year. It contains a list of every chemical that is sold


21 in the trade -- every one that the publishers of the


22 magazine know about, anyway -- and it lists


23 hexachlorophene. And this is from 1997, I think.


24 And it not only lists hexachlorophene, but it


25 lists hexachlorophene, dioxin free. See, after dioxin
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1 became a bone of contention with hexachlorophene users,


2 certain producers went out of their way to make


3 trichlorophenol by a way which I -- which I developed


4 myself, actually, eventually, that is totally dioxin free,


5 and the chemistry of which is such that it does not allow


6 for any production of dioxin during the preparation of the


7 hexachlorophene.


8 And this -- I might mention that the cost of


9 hexachlorophene, which was merely about two dollars and a


10 half a kilo when Metro-Atlantic was making it, when last


11 checked five years ago, was $80 a kilo. Which shows you


12 that somebody is making a handsome profit on it.


13 Q. Okay. J. guess my question is a little simpler.


14 I just want to confirm that these are documents you


15 provided to us and that the writing on them is yours.


16 A. Yes. Yes, they are.


17 Q. Thank you. Just to clarify one thing. This


18 dioxin-free hexachlorophene is something much more recent


19 than the '60s, isn't it?


20 A. Oh, yes. I would say it's been available for 15


21 years or less.


22 Q. Thank you.


23 I'm going to ask the reporter to mark another


24 group of documents that you were good enough to bring to


25 us. And can you just also confirm that this Exhibit 23
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1 also consists of pages with your handwriting that you were


2 good enough to provide after we gave you the subpoena.


3 (Plaintiff's Exhibit No. 23 was
marked for identification.)


4


5 THE WITNESS: Yeah, they're all mine. They came


6 from the Merck Index, of which I have a couple of volumes,


7 including the most recent one from which these are taken.


8 MR. BINDER: Thank you. Okay. I don't have any


9 further questions of you, Mr. Cleary.


10 Before I say, "Thank you for your time," these


11 other gentleman have a chance, also.


12 THE WITNESS: Gentlemen, at your convenience.


13


14 EXAMINATION


15 BY MR. ELAM:


16 Q. Just one simple question, not substantive.


17 In preparation for your deposition, did you meet


18 with anybody besides your attorney?


19 A. No. And I rarely met with him except on a social


20 basis.


21 Q. Okay. That's all I have.


22 MR. McCLOSKEY: Let's go to Kevin on the phone,


23 and I'll reserve my right to ask some follow-up questions.


24 Kevin, are you there?


25 MR. O'CONNOR: Hello?
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1 MR. BINDER: They're passing the baton to you,


2 Kevin. Do you have any questions?


3 MR. O'CONNOR: Yeah. Hold on a second. I had a


4 very, very difficult time hearing much of what Mr. Clearly


5 said and I'm going to try to be brief here.


6


7 EXAMINATION


8 BY MR. O'CONNOR:


9 Q. Mr. Cleary, my name is Kevin O'Connor and I


10 represent OneBeacon America Insurance Company.


11 A. How do you do? I wish I had an arm long enough


12 to reach you.


13 Q. You were shown a map of the site.


14 A. Yes.


15 Q. And if I heard correctly, that was SBSF 061 --


16 I'm sorry. 06816. Is that correct?


17 A. Well, I don't know the number, but I know the map


18 you're referring to.


19 Q. Okay.


20 Can anyone tell me if that was the 1965 Sanborn


21 map that has been used at other depositions?


22 MR. BINDER: I believe it was, Kevin. I think


23 that's what the preface of my question said.


24 MR. O'CONNOR: All right.


25 Q. Mr. Cleary, when you identified a location that
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1 you thought was the hexachlorophene manufacturing


2 building, did you identify the square building next to the


3 river that's -- next to the word "Woonasquatucket River"?


4 A. No, I did not.


5 Q. What building did you identify, if you could


6 reference it to something else on the plan?


7 A. I don't remember. I could not place that


8 building at all. It may have come after I was acquainted


9 with the property. Many years passed when I did not see


10 the property at all.


11 Q. Okay. It is fair to say, though, that at some


12 point in time, you became familiar with a building that


13 was constructed and was used for the manufacture of


14 hexachlorophene?


15 A. Oh, yes.


16 Q. Did you have any role in the design of that


17 building?


18 A. No.


19 Q. Do you know who did?


20 A. George Huse, mainly.


21 Q. Okay. Do you know where Mr. Huse is today?


22 A. He's deceased some 10 or 15 years.


23 Q. Do you know of anyone else who was involved with


24 the design or the construction of that building?


25 A. No.
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1 Q. Were you consulted in any way regarding the


2 building specifications necessary to make products in that


3 building?


4 MR. BINDER: Objection.


5 THE WITNESS: These matters are extremely


6 commonplace in the trade. There are certain kinds of


7 reactions that you do and certain equipment that is


8 constructed a certain way and certain other kinds of


9 things you do in equipment that's constructed another kind


10 of way.


11 Most of these implements are standard-issue


12 implements. They are not specially built for any purpose.


13 Some of them can serve very many purposes. And there was


14 nothing about the building, about the equipment that was


15 not totally conventional. It's just a matter of sizing


16 properly. That's the main thing.


17 MR. O'CONNOR: Q. Are you aware that the


18 Woonasquatucket River and related wetlands have been


19 identified as being contaminated with dioxin?


20 A. So I'm informed, yes.


21 Q. Are you aware of any discharge of materials


22 containing dioxin into that river or adjacent wetlands


23 from the --


24 A. No, I am not. And as a matter of fact, the


25 presence of dioxin, although I can speculate where it came
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1 from and where it was almost certainly present, was not


2 accompanied by other materials that one would expect to be


3 found in the same location. Namely, residual


4 hexachlorophene or residual trichlorophenol.


5 Q. Are those chemicals that would accumulate in


6 wetland centers?


7 MR. BINDER: Objection.


8 THE WITNESS: I'm sorry; I don't follow that


9 question.


10 MR. O'CONNOR: Q. Well, you're aware that


11 dioxin has been identified as being present in the


12 sediment --


13 A. Yes, I am.


14 Q. --of the river.


15 A. Yes.


IS Q. You mentioned two other chemicals.


17 A. Yes.


18 Q. What were those chemicals?


19 A. Yes.


20 Q. What were those chemicals?


21 A. They were trichlorophenol, which is the precursor


22 of hexachlorophene, and hexachlorophene itself, some of


23 which might have escaped the premises in some way about


24 which I'm not familiar.


25 Q. Are those chemicals that would accumulate in


87







1 sediments the way dioxin does?


2 MR- BINDER: Objection.


3 THE WITNESS: I can't answer that question. I


4 don't know.


5 MR. O'CONNOR: Q. Do you know what their


6 solubility in water is?


7 A. They vary. Hexachlorophene itself is practically


8 insoluble in water. Trichlorophenol is more soluble in


9 water. But trichlorophenol itself is a relatively


10 harmless chemical.


11 Q. Are you aware of what wastewater systems existed


12 in the building that we've talked about at the site?


13 A. No.


14 Q. You don't know what the sewage system was?


15 A. No.


16 Q. You don't know to where it was piped?


17 A. No.


18 Q. And you don't know whether there's been any


19 processed water or processed waste with the waste system?


20 A. No.


21 Q. Have you ever seen the construction plans or


22 design documents relating to this building?


23 A. No.


24 MR. O'CONNOR: That's all I have. Thank you very


25 much, sir.
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1 THE WITNESS: You're welcome.


2 MR. McCLOSKEY: Okay. I guess I'm up. I'll keep


3 this brief.


4


5 EXAMINATION


6 BY MR. McCLOSKEY:


7 Q. I'm Andrew McCloskey. I believe you testified


8 earlier that you were provided with maps that were


9 prepared by IT Corporation --


10 A. Yes.


11 Q. -- which described the location of certain


12 contaminants that were found at the Metro-Atlantic site.


13 Do you recall that?


14 A. Yes.


15 Q. And then you've also mentioned a few times that


16 you can speculate where the dioxin on the site may have


17 come from.


18 A. Yes.


19 Q. What's your speculation in that regard?


20 MR. BINDER: Objection.


21 THE WITNESS: Well -- what do these objections --


22 MR. PORTER: They're for the record. Don't worry


23 about them. The judge will worry about them.


24 THE WITNESS: Well, the speculation is -- it


25 became more of a fact than a speculation eventually
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1 because it was determined during toxicological studies


2 that were carried out starting mainly in the mid-'70s --


3 and, again, very largely as a result of the deleterious


4 effects that the application of Agent Orange in Vietnam


5 had had.


6 Also, you must remember that analytical


7 technology 30, 40 years ago was primitive compared to what


8 it is today. Today you're talking in terms of parts per


9 trillion. In the old days, it was difficult to find


10 anything in terms of a parts per million.


11 It's known now that the normal production of


12 trichlorophenol by the reaction of sodium hydroxide and


13 methyl alcohol at a certain temperature and pressure will


14 generate dioxin at the rate of about 15 to 25 parts per


15 million based upon the amount of trichlorophenol that is


16 produced.


17 That was unknown in the days when Dow sold


18 millions of pounds of Dowicide. That was unknown when


19 Dow, Monsanto, Diamond Alkali and others produced and sold


20 millions and millions of pounds of 2,4,5-T that was


21 probably spread on just about every roadway in the


22 United States. And its presence and the chemistry of its


23 formation was not really elucidated until the mid-'70s.


24 Dioxin itself is a very high-melting organic


25 compound. It has practically no vapor pressure. And it's
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1 said that most of the dioxin that constitutes any


2 suspected hazard is generated by paper bleaching


3 operations, by the general incineration of waste. Much of


4 which, personally, I doubt. But if you read some of the


5 more horrific versions of what dioxin is, does, and where


6 it is, you'll begin to believe that it's on every leaf in


7 creation, that it's falling out of the sky, and so on, but


8 I don't think so.


9 MR. McCLOSKEY: Q. Well, I appreciate that, but


10 I don't think that you actually answered my initial


11 question.


12 A. Which is what?


13 Q. What do you believe is the source of the dioxin


14 on the site?


15 MR. BINDER: Objection.


16 THE WITNESS: I just said so. I believe it came


17 in from Diamond Alkali Company, unknown and unsuspected,


18 contained in their crude trichlorophenol solution. And


19 the presence was totally unknown.


20 MR. McCLOSKEY: Q. I believe you testified that


21 your contact with Metro-Atlantic was when you were


22 employed by Centerchem?


23 A. That's right.


24 Q. Okay. Was that the only time that you had


25 contact with Metro-Atlantic?
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1 A. Yes.


2 Q. How many times were you at the Metro-Atlantic


3 site over the years?


4 A. Oh, over a period of perhaps four or five years,


5 maybe two or three times a year.


6 Q. If I understand your testimony correctly, TCP --


7 or, I'm sorry, dioxin would be included in trace amounts


8 in TCP that was supplied to Metro-Atlantic. Is that


9 correct?


10 A. I believe that to be the case, yes.


11 Q. Is dioxin produced in any of the chemical


12 processes where TCP is processed into hexachlorophene? I


13 guess what I'm asking --


14 A. No, no.


15 Q. Okay. So there are no additional chemical


16 reactions that would produce additional dioxin?


17 A. There is no way, physically or chemically, that


18 any other dioxin could have been produced at that


19 location.


20 Q. I'm not a chemist, so you'll have to forgive me


21 when I ask questions that may seem obvious to you.


22 A. I'm trying to answer them in a way that would


23 suit a non-chemist.


24 Q. And you are. I appreciate that.


25 Do you have any understanding how dioxin that may
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1 have been brought to the Metro-Atlantic site in


2 conjunction with the TCP would have found its way into the


3 river?


4 MR. BINDER: Objection.


5 THE WITNESS: No, I don't. As I say, that


6 confuses me because it was --at least according to the


7 analytical results shown on those maps, it was not


8 accompanied by anything else that could have been


9 associated with the hexachlorophene operation.


10 MR. McCLOSKEY: Q. You would expect to find


11 other components of hex- --


12 A. I would have, yes.


13 MR. BINDER: Objection.


14 MR. McCLOSKEY: Q. Now, I believe you also


15 testified that, if I understood you correctly, that dioxin


16 concentrations at a level that would cause concern -- and


17 I'm paraphrasing there -- are usually generated by paper


18 bleaching operations and then waste incineration. Did I


19 understand that correctly?


20 A. That's what one reads in the papers all the time.


21 Q. What type of waste incineration?


22 A. Any kind. Dioxin is alleged to occur anytime


23 that refuse or waste or whatever material at all that


24 contains both carbon and chlorine is incinerated.


25 Q. When was the last time you saw the Metro-Atlantic
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1 site in Centredale?


2 A. Well, I believe you asked that. After all of the


3 hexachlorophene matter was finished, I maintained a


4 personal friendship with Joe Buonanno for many years. And


5 the general history of the property, as I'm acquainted


6 with, which is only superficially, involved first the


7 merger of Metro-Atlantic with a company called Crown


8 Chemical, which was engaged in a very similar business.


9 That is to say, they sold various agitants, as they were


10 . known, to the textile industry. And they merged for the


11 purpose of being acquired.


12 And my recollection is that they were first


13 acquired by United Shoe Machinery, and the operation was


14 moved to Greenville, South Carolina, and George Huse moved


15 with it. So did Hug Bonino, who was Joe Buonanno's


16 partner in Metro-Atlantic. And Bonino was head of the


17 Crown-Metro operation in Greenville, South Carolina, at a


18 time when I believe that Etnhart Industries acquired the


19 property. Or acquired the business.


20 The rather odd part of the whole picture is that,


21 subsequently, I brought into Crown-Metro in Greenville a


22 very large piece of custom business which was extremely


23 profitable for them. And I believe that during the course


24 of doing that business, which was for a firm known as


25 AmChem in Ambler, Pennsylvania -- it was a weed control
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1 agent that we manufactured for them.


2 Again, I developed a process for that, helped


3 install it in Greenville, South Carolina. And like all


4 custom work, it finally came to an end. But in the


5 meantime, I'm aware that it was an extremely profitable


6 business for Etnhart.


7 Q. Did that involve the Greenville plant, not --


8 A. That was strictly in Greenville.


9 Q. Okay. So after wrapping up the hexachlorophene


10 processes at the Centredale plant, you never had the


11 opportunity to visit that location again?


12 A. I visited Joe Buonanno there frequently. We


13 played golf together. I introduced him to my son, who was


14 interested in Brown at the time. We were good friends.


15 We stayed good friends. I visited him on his deathbed.


16 Q. Okay. You never maintained an office at that


17 site, did you?


18 A. No.


19 Q. Where was your office during that time period?


20 A. Manhattan.


21 Q. And that was maintained at the offices of


22 Centerchem?


23 A. Yes.


24 MR. McCLOSKEY: Okay. I appreciate your time. I


25 think that's all that I have. Thank you.
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1 THE WITNESS: You're welcome.


2 MR. BINDER: I just have a couple of additional


3 questions.


4


5 FURTHER EXAMINATION


6 BY MR. BINDER:


7 Q. In the process of manufacturing hexachlorophene,


8 as described in your patent and as was followed at


9 Metro-Atlantic, were the trichlorophenols heated?


10 A. Were they heated?


11 Q. Yes.


12 A. Well, they were heated, but they were heated in


13 the company of other substances that were reacting with


14 them during that heating period, and the maximum


15 temperature to which they were heated were not nearly high


16 enough to have caused any side reactions with it.


17 Q. Okay. And in the course of your different


18 conversations with Joe Buonanno, did you have any


19 discussions with him regarding, you know, the insurance


20 policies that Metro -- that were issued to Metro-Atlantic?


21 A. No; it was not an issue that was ever mentioned.


22 MR. BINDER: Okay. I have no further questions.


23 THE WITNESS: Finite?


24 MR. BINDER: A couple of other gentleman have to


25 confirm they have nothing further to say. I think,
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1 otherwise, it is.


2 MR. ELAM: Nothing further.


3 MR. McCLOSKEY: No, I have nothing further.


4 Thank you.


5 MR. BINDER: Kevin?


6 MR. O'CONNOR: No, nothing else.


7 THE REPORTER: Mr. O'Connor, would you like a


8 copy of the transcript?


9 MR. O'CONNOR: Yes, I would.


10 THE REPORTER: Mr. Elam? Mr. McCloskey?


11 MR. ELAM: Yes, please.


12 MR. McCLOSKEY: Yes.


13 THE REPORTER: Thank you.


14 (The deposition of THOMAS F. CLEARY
was concluded at 12:44 p.m.)


15


16


17


18


19


20


21


22


23


24


25


97







1 CERTIFICATE OF WITNESS


2 State of California )
) ss.


3 County of )


4 I, THOMAS F. CLEARY, hereby declare under penalty


5 of perjury that I have read the foregoing testimony


6 recorded on pages 1 to 97, inclusive, and I certify that:


7 I have no corrections.


8 I have corrections, as reflected by letter or
handwritten corrections made to the original


9 transcript, and that I now approve my deposition
as true and correct.


10


11
Date THOMAS F. CLEARY


12


13 oOo


14 DISPOSITION OF TRANSCRIPT


15 I certify that the witness was given the


16 statutory allowable time within which to read and sign


17 the deposition, and that:


18 The witness failed to appear for such reading
and signing.


19
The witness has waived review/signature.on the


20 record.


21 The witness has reviewed and signed the
transcript and has made (no) changes.


22
A letter of correction has been submitted and


23 is attached to the transcript.


24


25 Date LUEL J. SIMSON, CSR No. 4720


98
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cide must be relatively non-sensitizing. A germicide may
be tmob/ecflonaWe, in that it is noiirrita^^ nponits 45


firStnse, but upon repeated use the subject may become
sensitive to me germicide so that it cannot be reused with-
out adverse results. • •


The effect of chemical structure on any and all of the
above properties is not very well understood, if at all, par- 50


bcularly the effect, of structure on irritative properties '
Changes in chemical structure which amount to no more
than a difference of one chlorine atom on a-ring, or'in'
th» position of a chlorine atom, markedly affect the results.
Compounds so closely related as adjacent homologues 6H


similarly give marked differences in results. There is,
therefore, no predictability from- a consideration of-chem-
ical structure Of the results obtained in the fi»W of genni-
cidal activity, toxirity,- irritative effects,, and sensitization!


A largff number of compounds have been proposed for
inclusion with soap to render it germicidal. Since soap
is so universally used in cleansing the' skin, the inclusion
of a satisfactory germicide in soap-would'be ah ideal-way
of destroying bacteria, in contact, with tie human skin.
Many compounds which are recognized as-germicides have
been proposed for combination with soap,.especially vari-
ous phenolic materials, but because of the depressing ac-
• "on of soap upon 4he germicidal properties- of known


^arinieidal agents, soaps containing such- agents do not
fiave germicidal properties. This effect has .been, demon;,
strated and- is reviewed! at soine length in U. S. Patent


No. 2,535,077, dated December 26,1950. In view of this
fact, which is now well-recognized m the art, it is not pos-
sible to predict, from the germicidal properties of a chemi-
cal compound itself, whether a soap containing it would
have-satisfaptorygermicidal activity, and would aKo meet
the other requirements discussed above. • • -


Because of the desirability of a «ermicidal soap, a great
deal of research has been done, and ait least one germicidal
soap has been placed on the market in which the active
ingredient is 2 '̂ r dfltydroxy *3.5,6-3',5'.6' - heafcchloxodi-
pluaiyl methane (also referred to as Heacachlorophene and


a .AUnonsh * soap .containing.this compound is
w^?~25 m y*00 "^xscfi a» will be pointed out, ft has
had wide sales and acceptance .as an unusual product In
which the germtddal activity is' retained in the presence
of the «*P-Ittjvto* of the fact that almost twenty-flva
years of extensive research on a wide variety of com- •
ESS"* u!S^ ̂ S dwctjyeiy xrftais particuhu' germicidal
soap, it is obvious that the element of predictability is sub-
stantially na and that the discovery of «ny other com-
pound which could be incorporated in soap with equal or


«? ̂ *nlt8 ̂ onM be quite-uaobviqns and unpredictable.
«. V !itaj» ttwcovered, in accbrdande with our Invention,
that ae foOowmg described compounds have germicidal


28 properties and that these properties 3^ retained in soap
and that they meet th^oiher d&fderata enun^atedabo^e!
Silttion!118113' ^*^>l&?;™*te>», *»* «on-


compounds have the foUbtfhig general formula:


20


8aaw °? di?Ce«"t °« ^e one
- *?*?i «=ons^tinr of(l) a hiOc-
gen, especially chlorine, bromine and iodine, and prefer-.
«*fr«*logne,aod.(3) an alkyl or cydoalikyl radical hav-


» oi:- — —— i—- v ••••» MM«WL ""-="xuî jo SO4OC


More particularly; if X and'X' ^«, „««.
. . Y' are alkyl or cycloalkyi, and If X and
or cycloalkyi, then Y and Y' are halogen


r cycloalkyi radical,- for instance may be
.--•-• Is^ropyl, ocryl, hexyl, cyclohexyl, etc
Ttut preferred- compounds have the general formula-


'60
in which K. and R' are the same or,.different alkyl or
cycloalkyi.radicals of 1 to,8 carbon atoms, and ffl and:
5? -j1*. • f3"8 °* Different halogens as defined above/'
ine preterred compoond of this type having.the following-
formula: • ' . • .







The alternative compounds woiiM have the following
formula: . '


••• '" : : OH ' OH


where JR.. and R' and HI and HI' are as defined above.


•:4'v- ,':-K/ .V1 v'OV:'/
during the addition, which is carried but at riioih tem-
perature (20-r30° C). The stirring of the mixuirs is
continued until the evolution of hydrogen, chloride ceases,
which-generally requires from thirty minutes t6 three
hours.. During this time,-the: product crystallizes if a
solvent is employed in which tho reaction product is- in-
soluble. The product is filtered, and washed colorless
with the solvent generally in an amount of 50—100 cc.
The combined filtrates may be stripped of solvent and


Other compounds falling Trithfn the invention include, 10. unrSacted sulfnr dichldride. preferably in. vacuo, to yield
for example:


OH


IS
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33
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A specific embodiment .of: bur invention which we
regard at the present timo. as the best mode mat we. con-
template .for carrying oat our invention, utilizes the &.
hydroxy-3-methyl-5-chI6ro :pfcenyl sulflde. This, COM-


" pound has a melting point .'of..about 148-150" C., and
is" soluble. in alcohol,. benzene • and. warm, carton,, tetrn-
chloride; it is insoluble ja carbon, disulfide, hwcane. and
•water. It is, however, soluble, in.soap at the normal
pH :bf -soap. • This compound is, selected as fllnstrative;
because of simplicity, and economic' considerations.. Com-.'
pounds in -which the Jhydrocarbon..radical.has a larger
number, of carbon atoms, may be preferred from a. bac-
tericidal and. solubility standpoint...'


The compounds of .the invention may be made :by
condensing tho appropriate Jtalogenated alkyl or. cyclo-
alkyl phenol with .sulfur dichloridej An inert solvent or
reaction medium may be employed which may. or may
not be a Solvent for the final product. The temperature
is not particularly .critical as long, as the reaction takes


. place .at a rate which is; controllable. Inasmuch 'as the
reaction proceeds satisfactorily at room temperature,.this
is- preferably employed, since it. obviates .the. need, for


• refrigeration or maintenance, of elevated' temperatures.
A catalyst is not required, nor is extended refluxing essenv
tial.. The final product 'is separated from .the reaction
medium by filtration and can be .washed; and if necessary
recrystaOized-to obtain a purer product.


As illustrative of the best mode of practicing the process
of preparing the preferred- compound of the invention,
28.4 grams of p-chloro^o-cresoL.and 7,5-. cc, of' solvent is
placed in a flask-and: to it is added.drop-wise, over a
•period of about fif teem minutes; 10.2; grams of sulfur di-
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. solids* However, it is difficult to salvage a clean
product from such a residue^ .


The solvent employed. in the' reaction .can influence •
the yield, ease of handling, add cleanliness of the product.


When carbon disulfide is employed as the solvent, a
• reaction medium commonly used for this type of reaction,
.the initial yield is 82ft. the product having a melting
point of 126* C. Upon reerystalUzatiori th« yield is
reduced to -36%, the product having a melting point of
148* C. The high crude yield is not indicative of the
final- results* since the. material salvaged from the second
crop of crystals cannot be successfully handled to-give a'
clean product under usual circumstances. . For practical
purposes; therefore, the yield frottx carbon disulfide ma.y
be considered 56%.
. When ethytenb dichloride is' Used, the crude 'yield is
6096, the product melting at 149* C. •When hexane is
used a* the solvent, the crude yield is 66%, tho product
melting at 130* C. These crude yields wert wished in
hcsxane and not recrystallized. further ItSsses would be
obtained TljioH iecrystauization. , . : .
. Id another variation of the process, the reactiba medium
may be an. ester in which the alcohol and acid "radicals
have 5 carbon atoms or less, for instance isopfropyl acetate.
In such solvents, all of the reaction, components are
soluble, as well as the resulting product,! including a


• large-portion of the hydrogen .chloride..• At the con-
cmsion of, the reaction, the product .is neutralized with
sodium carbonate- and stripped of hydrogen chloride.-
The solvent is evaporated and'the resulting product may
be recrystallized from any suitable solvent, such as.hexane-


• The preferred solvent consists of a mixture of ethylene
dichloride and hexane, such as, for example, 10 to 50% .
by volume of ethylene dichloride and 90 to 50% hexane,
preferably 2296 ethylene dichloride and -72% hexane.
The yield from, this solvent is .63%,-the product having a
iriajting point of 148* C.' This initial.product is clean.


. and does aot deed recrystfellization- This solvtat is pre- '
ferred because of the higher! yield as compared with the' •
yield of recrystallized product when carbon disulfide is •
used as the solvent and also because- of the elimination


' of recrystallizatipn. -
In a modification of this-process in which the hydrogen


chloride is swept ont by .bubbling with air until no inore • ̂
hydrogen chloride is. evolved, followed .by treating the :


reaction mixture with a slight excess- of sodium carbonate '
solution, the product obtained by filtration and •washing
with hexaiie amounted to a yield of 72% without recrysr •
tallization.


The- use of excess sulfur dichloride does not increase
the yield, nor does the use of- a chlorine carrier catalyst,
such as aluminum chloride, result in advantages; such.a
catalyst, in facti reduces -tile .yield- and gives a darker •
product Reflvmng does not affect the yield and leads to-
a darker product.


The product made by any of the above proccsse? can.
be decolorized. If desired, by dissolving it in m'ethanol,
adding a small amount.of activated carbon, such as Dareo
&-60; at elevated temperature below the-boiling point of •
the methaaol,- and filtering. . The product is precipitated '
by adding water to the hot solution and cooling gradually
with.stirring. '


In order to demonstrate the .-effectiveness: of the. com- •
pounds of the present invention as germicides, particularly


chloride'in 10-cc. of the; solvent,'1 The mixture is stirred 75 in.-soap, a .gennicidal- soap composition was prepared-.







i floe 'base a pure white soap of die typV.coj£
•jreooanaily employed for tbflet purposes .(Ivory-), in which.
vw» thoroughly incorporated 2 ?& of 2-hydroiy-3^methyl-
S'̂ ctJoro phenyl snlfide. This was tested in comparison
Veto a similar soap containing 2% of •Hexachlorophene. 6
Tkete two soaps were tested to determine tho sHn-degerm-
ixn efficiency on six subjects each, according to the method
o-Jf Arthur R. Cade, "An in vivo method for determining
ftfc ae-genning efficiency of soaps containing HexacMbro-


" Papers on Evaluation of Soaps and Detergents, 10
[ Technical Publication No. 115, published by the
San SociBty for Testing Materials, 1952.


r <While uus fest is fully described in the above pubflca- -
tioa, it may be summarized as follows: Twelve subjects
wire used tor the test. They were divided into two groups 15
of six subjects each, three males and three females in
tfaifa. group, which, were used to test each of the above
tvw )0a$s. Each subject was given two cakes, of soap
ccKrespbiiding to his or her group,' one for use at'home .
and the other at work. No subject had used any germl- z<j
ddtl soap far at least two weeks prior to the test' The
test was stated on a Monday and ended on- toe second
Friiayrfollowing. during which tiine the subjects used
tiieir aUtrtfed soap when washing their hands. "Thetfafi-
sieit and resident bacterial population on the hands of
eacl subject was 'determined on the first day prior to.
stalling toe use of the experimental Soap. The transient
and resident bacterial population on the hands cif each


cepted Wan'unusual developm'ent'xn the gefmicidat soap
field. The development of any other soap which equaried
fliis at .this stage pf the .art- would be- quite unexpected."


The itoxtdty of the preferred compound of the -inven-
tion, namely, 2-hydraxy-3-methyl-5-chloro phenyl snlfide,
was determined by administering the compound orally to
rats. .The, method employed is (he.LDw test which may
be defined ai trie amount which, when administered orally
as a.single4ose, wfll:proba,bly kin- 50% of the animals to
which it is aanrimstered.. la carrying out the test normal
healthy white albino.'rats, paired-for sex, fasted for 24
hours,-were administered various dosages of the com-
pound (dissolved in corn oil) .by stomach tube. AH
animals were observed for at least two weeks following
the administration of the dosage, unless death occurred
before that time. . . .
. The results are' given' in the following table:


DOM par 100 fnona.
• • • Of CM :


Mixmtwr fff


Tented Urine DM*


0
3O
to
m


100


tea days'


•jfSe" detail* of the method are given in the pabkcation
• ref eared to above. Briefly, the method consists in having
eiclso£j(« wash his nanoswitii a bland, nort-genrdcldal, 35
nettfial soap, five consecutive times, the first, fourth and
fifth fiinej, to separate basins containing 2 liter* of take-
wefrta water, "&» second and third times the hands were
wasted under running lukewarm tap water. .Bacterial
cottxts were taken on the wash waters in tile basins, which 40
represent the first fourth and fifth -washings. The counts
on tie. first washing are considered to be predominantly
the transient bacterial population of the skin, whereas the
counts on the fourth add fifth washings are considered to
be predominantly the resident bacterial population of the 45
skin* . •


Slice tho effectiveness of a Kermicidal soap wfllbedem-
' onitrttod primarily by the reduction in the resident
bacterial population rather than the transient, the results
are expressed as the reduction obtained on the fifth wash- 60
ing. The mean figure is obtained by discarding the two
highest and the- tttro lowest values and averaging the re-
maining two. The mean does not take Into consideration
a subject who may be out of line with the other subjects.
The results are given in the following; table: • 66


Deduction in the resident bacterial population . . .
(,5th -washing) . . . .


' ' in soap


*"§.tt$Mbloro
'.pbanyi'y^^*


Soorthday


ATM-
peroent


nas


Moan,
percent


74
7»


Ninth day


•ATM-


percent


70
78


Mean,
percent


81
81


Tenth day


Aver-
ago,


percent


S3'
M


Menu,
percent


8*
89


60


66


It.will be obvious that considering .both the mean and the
average, the soap made in accordance with the invention 70
is as good,- and in some instances better than the soap
Containing Hexachlorbphene, which may be considered


.»Has the standard reference. As has been explained hereto-
fore, the discovery of Hexachlorophene as a germicide for
s,pap WAS the result of years of research and is widely ac- IS-


pound was found to be approximately 1*3 grams of the
compound per kilogram body weight


As win be obvious to one skilled in the art, this low
toxichy, when measured by this standard test, is assurance
that the compound is- sufficiently, safe fo* use as a germl--
dde in soap. ' • . - • '


In order to determine the irritative properties of 2-
hydroxy-3-methyl-5rChloro phenyl suMde, and particu-
larly to compare.it with the irritative properties of Hexa-


. chlorophene, these two compounds were tested, as well as
the sodium salt of both compounds, since the sodium salt
probably corresponds to the form of the compound pres-
ent in soap. The solutions tested were as follows:
Solution A: 0.5% 2-hydroxy-3-raethyl-5-chloro phenyl


snmdo in aqueous isopropyl alcohol
Solution B: 0.5% Kexachlorophene in aqueous isopropyl


alcohol
Solution C: 0.59& sodium salt of 24iydioxy-3-methyl-5-


chloro phenyl snlfide in aqueous isopropyl alcohol
Solution D: 0-5?& sodium, salt of Hexachlorophene in


aqueous isopropyl alcohol
Each solution was tested by the well-known, patch test


to determine if .the compounds would produce contact
dermatitis on primary. contact In this test 55 human-
subjects, 34 females and 21 males, ranging from tea to
sixty-three years, were employed. ' Discs approximately
1 cm. in diameter were cut from white blotting paper,
and different discs saturated with the four solutions de-
scribed above. The saturated discs were applied to the
flexor surface of either' the forearm or the upper-arm
of each subject, utilizing four patches .for each subject
All patches were covered with, an Elastopatch. After
twenty-four-hours of primary contact with the patches,-'
they were removed and the subjects examined. The reac-
tions obtained on every subject following examination,
were noted, and the severity of reaction was based .on an
arbitrary scoring system, as follows:
0=No reaction.
l=Sllght erythema or discoloration lasting at least four


hours after removal of the patch.
2=Rather severe erythema or discoloration lasting at


least two days after removal of'the patch.' ' '







*.-J •/
*V>
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3=sSevete circumscribed irritation : with blisters or .pus-
tules.


results are given in the foDbwing table, which lists
the -number of subjects in each reaction category:


Number otO ...
Number on
Number of 2
Number of 3 1


Total—,


SohrtJon A


13X0- 0
21X1-2Lnxs-«
1X3-^ 8XS-


87
L'B


flotation O


I--0~ai


SI
0.38


!=• 10__
7XZ-M


0


, es 39
0.71


From. a consideration of the above results, it will be
obvious that the compound of the invention, aa -well as
the sodium salt thereof, ate much less irritating loan the
Hexachlorophene. This is particularly true in the case
of the sodium salt, the -form in -which fhe compound
would exist in soap, -where-the Heyfrrfilorophene. is found
to ±te -almost again as irritating as the compound ol the
invention.


In order to determine the sensitizing properties, the ir-
ritation test was repeated on. each of the subjects by ap-
plying patches with, the same solution to the same sub-
ject, each patch being applied at tile site previously used
for that particular patch. The patches were again-worn „•«.,.»,„„ „
for twenty-four hours And the subjects examined in the 30 mixtures thereat
same ^fanner as described above,
in the following table:


'The results are given


hours later, a reading oi the -fftprnf-tT, height and color
of the reaction was made .and .compared with, similar
readings taken-after the first .injection.


As a result of this -test, it was found -that -on an ten
animals the valves .for the test readings were BO greater
than Chose for the initial readings, and it is concluded
that when tested by the above procedure the preferred
compound -of the invention cannot be considered to be A
sensitizer.


The-compounds,of .the invention may be used in soaps,
in the so-called non-soap synthetic organic detennents, or
in combination with any "orjjanic detergent." This ex-
pression is intended £0 include the soaps which are the
salts -of -higher fatty acids and the so-called ilia-soap
synthetic detergeutB. AH of thc&e compounds Are char-
acterized by an organic radical having at least 8 carbon
atoms and -a group or grouping .imparting sufficient hy-
drpphilic, wateMQlnbllizing or witer-dispersibJe proper-
ties to jive the detergent .satisfactory .washing properties


20 in water-. These organic detergents are JoJietdiatkiguished
from the inorganic.-determents, such as the. silicates, phos-
phates, etc., which.possess detergent properties but Which
do.nOt ordiaarHyiaAte die Broperty of •inhibiting the fiermi-
a'dal activity of sewnicides as do the joaps and synthetic
nonrSqap detergents.


The soap -mqy .be -any jot -those commercially utilized
in the .household tor Jn industry. These ,aie .generally the
sodium .soaps of -fatty .Acids Jhaving 13 to 18 carbon atoms,
snch.«s,liuiiie, myristic, palmitic, -oleic, stesxic, etc., or


Xhe ^mixtures iOf .fatty Acids '.derived


15


86


Solution A Solution B Solution O Solution D


MX?-.?


from taQottr.-and -oocbntitSui .ate illustrative. A. portion
of the sodium sOap may be replaced by potassium soap.
As » specific Jlmstrative .example, the 4cfap .may consist
of 75% -talltfw'fatty .acids and 2596 coconut -oU :farty


35 acids, saponified with sodium •hyticoxide. In another
specific iexample, 1096 of the sodium .hydroxide is re-
placed -by potassium hydroxide. . The>soap may oontain
antiaxidants, pigments, dyes, perfume, etc., as is .con-
ventional.


The non-soap organic detergents may be of the so-called
anionic, nonionic or eationic type. Illustrative detergents
of this type are described, in Industrial and Engineering
Chemistry, vol. 35,,page 107 et seq. and page 126 et seq.


From this it wJU be seen that as compared with Hexa- (1943). As specific examples may be mentioned sodium
chlorophene the .compounds of the invention cause- less 45 lauryJ sulfate (Duponol) and sodium polypropylene ben-
sensitizadon,. and mat .this is particularly true in the_case zene sulfonate in which the polypropylene radical con-


• - - - tain*. 10 jto 15 carbon atoms (Oronite).


1.04


S9XO- 0
16X1-1*


0.2


of tiie sodium salt of the compound, where the Hexa-
chlordphene is ̂ hown to be almost twice as objectionable
as the preferred compound of the invention from the
standpoint of sensitizatlon.


A low sensitizatlon tavel is an •extremely important as-
pect of compounds used in gennfeidal soaps because of
the repeated use of such soaps- under normal living con-
ditions. It will be obvious that a soap is useless- for nor-
mal toilet use if it cannot be utilized over long periods
Of time. . To substantiate the non-sensitizing properties
of the preferred compound of'the1 invention,'the sensitiza-
tion was determined on white male guinea-pigs by the
method described in an article entitled "Methods for the
study of irritation and toxidty -of substances applied
topically to the skin and mucous membranes,'* John H.
Draize, Geoffrey Woodard and Herbert O. Calvery, Jour-
nal of-Pharmacology and Experimental Therapeutics, vol.
82, No. 4, pages 386-388, December a944. In this
method, ten white male guinea-pigs, weighing 325-450
grams, were used. The hah- was removed from the back
by close clipping. A 0.196 suspension of the compound
in water was injected intracntmeously, using a 26-gauge
needle. A total of ten injections were made at random
in an area about three to four centimeters square, just
below the midline of the back. The first injection was 0.05
ml., while the remaining injections were 0.1 ml. Two
weeks after the tenth injection, a test injection of 0.05
ml. of a freshly^prepared suspension was made on the


. Others include
the sulfonated monoglycerides of fatty acids, the sodium
fatly add tauxides, and methyl tanrides such as sodium


60 oleic Jnethyl tauride .(Igepon T), coconut fatty alkyl.di-
methylbenzylammonlum chloride (Triton K-tiO), coco-
nut fatty acid diethanolamide <Ninol), and similar -de-
tergents.


The amount of the compound to be incorporated in
53 the detergent will be controlled somewhat by economic


considerations and the. extent of the germicidal activity
desired hi the detergent. Amounts as low as a fraction
of \%, for example 0.25 to 0.5%, show a significant
improvement in germicidal action. Larger amounts,


60 however, of the order of 1-5 to 3.0% are preferred, 2.0%
appearing to be an optimum. Amounts larger than 3%
to 5% are uneconomical, and the use-properties are not
sufficiently important under the usual circumstances to
justify such larger amounts.


65 The compounds of the invention may be included in
soap or detergents in any form, such as in cakes or bars
of the type generally sold and used for the toilet, in the
all-purpose type, such as the white floating bar, or in
powders, liquids, flakes, beads, and similar forms.


The compounds may be incorporated in the soap in
any manner. If the soap is a liquid, the compound may
simply be dissolved therein; if it is a solid, the compound
may be incorporated at any stage of the manufacture,
such as in the kettle, the mill, the plodder, the crutcher,
.._ „_ 1- ;*-_ j!.̂ .,....


70


flank, slightly below the sensitizing area. Twenty-four 76 etc. so long as uniform distribution is obtained.







9
We claim;
1. Hie compound having the following formula:


9,814,097


OH


i. A method of preparing the compound of claim 1
veiich comprises reacting sulfur dfchloride with p-chloro-
o-4nsol in approximately stolchkanetric proportions at a
temperature within file range of 20 to 30* C, the sulfur
di&bnde being added gradually to the p-chloro-o-cresol,
bob the sulfur dichloride and the p-chloro-o-cresol being
diadved in a reaction medium consisting essentially of
frcm 10 to 50% by volume of efhylene dicoloride and
£rotn 90 to 5096 by volume of hexane, the reaction being
csuded out with atirdng during the addition of the sulfur
dicUoride until the evaporation of hydrogen chloride
co'ttei.


3. Hie method of claim 2 in which the reaction is
foXowed by bubbling air through the reaction mixture to
strip hydrogen chloride therefrom.


A. The method of claim 2 in which the reaction me-


20


10
dtum comprisea about 22% ethylene dichloride and about
72% hexane.


5. The method of claim 2 in which the reaction me-
dium is about 22% ethylene dichloride and about 72%


5 hexane, and in which the reaction is followed by bubbling
air through the reaction mixture to strip hydrogen chlo-
ride therefrom.


6. A gennicidal detergent composition comprising a
fatty acid soap and an amount of the compound of claim


10 1 to reader the composition gennicidaL
7. The composition of chum 6 in which the fatty acid


soap is a toilet soap in bar form.
8. The composition of claim 7 in which the amount of


the compound incorporated is about 2%.
15
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ABSTRACT OF THE DISCLOSURE
This invention is directed to the production of hexa-


chlorophene by a two stage process in which one mol 15
of 2,4,5-trichlorophenol and one mol of formaldehyde
are reacted under the influence of an acid catalyst, after
which the reaction product is condensed with one mol
of 2,4,5-trichlorophenol through the agency of chloro-
suHonic acid or fluorosulfonic acid.


RELATED APPLICATION


under the influence of an acidic catalyst to form a novel
intermediate product, which in turn is condensed with
one mol of 2,4,5-trichlorophenol throngh the agency of
chlorosntfonic acid or fluorosulfonic acid to produce high


5 yields of pure bexachlorophcne.
With these and other objects, the nature of which will


be apparent, the invention win be more fully understood
by reference to the accompanying detailed description and
the appended t̂ ain|«


in In accordance with this invention it has been discovered
that:


(1) One mol of 2,4,5-trichloropheDol and one mol of
formaldehyde will react, under the influence of acidic
catalysts such as benzenesvlfonic acid, anhydrous hydro-


exclushely, a compound which has a melting point of
78* C. The compound has a chlorine content 463%,
occurs in long colorless prisms, and definitely Is not 2,4,5-


(2) The compound formed as in (1) can be condensed
with 2,4,5-trichloropheixJ, through die agency of chloro-
sutfonlc acid or ftuorosuKonic acid, to produce high yields
of pure hexachlorophene.


Both of these reactions are surprising- The only hither-
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filed Sept. 21. 1965, and having the same title as this
application.


THE INVENTION


This application is a continuation-in-part of my co- 25 to known reaction product of equhnolar amounts of 2,4,5-
pending application Ser. No. 489,036, now abandoned, trichloropbenol and formaldehyde is 2,4,5-trichlorosali-


gemn, which is formed under alkaline conditions and has
a melting point of 128* C. 2,4,5-tricHorophenol, which
is relatively inert to concentrated sulfuric acid and to


This invention relates generally to new and useful 30 oleum, will react readily with chlorosnlfonic arid and
improvements for the production of 2,2'-methylcne bis- fluorosnHbmc and to form 2.4,5-tnchloropbenol-6-snl-
(3,4,6-trichlorophenol), commonly called hexachloro-
phene, and particularly seeks to provide a novel two
stage process for producing same.


The known processes for the preparation of hexachlo- 35
rophene (V-methylene bis(3,4,6-trichloropheno])) in-


f onic acid.
The following examples will illustrate this invention.


may be carried ont in the presence or absence of a sol-
vent which is inert to the reactants and to the condens-
ing agent


In these processes it is customary to mix all of the


Example 1
1973 grams of 2,4,5-triciIoropneDol having a melting


volve the condensation of two mols of 2,4,5-tricfaloro- J*>** <* »' £ » dissolved in 1000 grams of P"cbloro-
phenol with one mol of formaldehyde (as Formalin or ethylene and the solution is warmed to 50' C.with agrta-
paraformaldehyde). The usual condenskg agent is con- ton. To this solnbon B added 50 grams of 90/ suMunc
centrated sulfuric acid or weak oleum, and me reaction « aad. 30 grams of parafbmaldehyde is added slowly over


a period of one hour with sufficient cooling to maintain
the temperature between 60* C. and 70* C. The reaction
is exothermic- The mixture is stirred for an additional


™- ™ _ two hours at 70* C. The perchloroethylene solution is then
reartants (and the solvent, "iTany) at once and to"he« « separated Itom the dihite add layer. Upon evaporating
the mixture, with agitation, for a certain time, Condi- a sjnafl sample to drynes-a oystalhne product is obtained
tions such as these are disadvantageous in the prodnc- which has a melting pomt of 78* C. There a no free form-
tion of hexachlorophene in that: aldehyde remaining either m the dilute acid layer or in


(1) They tend to promote the fornation of color the penttoroethylene solution. There fa no hexachloro-
bodies which make difficult the purification of the product; BO phene present at this pomt IB the reaction mature, nor


f2) They tend to promote the formation of the by- any unreacted 2,4,5-trichlorophenoJ.
product 2,4 -̂trichlorobenzodioxolane with an attendant The perchloroethylene solution of the product of the
loss of yield- reaction between 2,4,5-trichloropbenol and paraformal-


(3) They'require, if acceptable yields are to be ob- denyde is mixed with a solution of 197J grams of 2,4,5-
tained, extreme care that the 2,4,5-trichlorophenol and 55 trichlorophenol in 1000 grams of perchloroethylene and
formaldehyde be present in exactly the molar ratio U>e mixture is heated with agitation to 75* C. There is
100:1.00. Since the composition of Formalin or of form- then introduced dtopwise over a period of three hours
aldehyde is usually imprecise, and since a certain '16 grams .of cMorosnlfonie acid. The addition of chloro-
amount of formaldehyde is lost from the reaction mixture sulfonic acid is accompanied by a mild exothermic reac-
by volatilization, this is a difficult requirement to realize 60 tion and by the evolution of HCL The temperature is
in practice. ' J "* 'IC " ** ' ' **"~ "" " *


However, throngh the use of this invention the above
mentioned disadvantages in prior processes have been
overcome.


Therefore, an object of this invention is to provide a 65 The hot perchloroethylene solution is stirred with 10
new method of producing hexachlorophene from previ- grams of activated charcoal and is filtered. The reaction
ously known source materials which is simpler, more product, W-methylene bis(3,4>6-trichlorophenol), crys-
effective and results in higher yields by comparison with tallizes upon cooling and is separated by filtration. The
prior processes. y'eld is 31° grams having a melting point of 162° C.


Another object of this invention is to provide a process 70 Upon concentration of the mother liquors there is ob-
of the character stated in which one mol of 2,4,5-tri- tained an additional 65 grams of product having the same
chlorophenol and one mol of formaldehyde are reacted melting point. ^___


maintained at 75* C. throughout the chlorosulfonic acid
addition and is then held at 75* C. to 80* C. for an ad-
ditional two hours. Agitation is stopped, the remaining
sulfuric acid layer is allowed to settle and is separated.


PLAINTIFFS
EXHIBIT


2-







3
Example 2


3,456,020


' grams of 2,43-tricUorophenol having a melting
point of 62* C is dissolved in 2000 ml. of chloroform,
and the solution is warmed to 50* C. with agitation. Dry
hydrogen chloride is bubbled through the solution at a
rate of 5 grams per minute, and over a period of one
hour, 31.6 grams of 95% parafonnaldebyde is added.
Hydrogen chloride addition a continued for 30 minutes,
and the mixture is then heated to reflux for one hour.


A small sample of the reaction mixture, evaporated to
dryness, yields a white crystalline compound, having a
melting point of 78* C. It contains no 2,4,5-4richloTO-
phenol or formaldehyde.


To the reaction mature is then added a solution of


is heated to 65* CX, under a reflux condenser and with
good agitation, 100 grams of foorosulfonic acid is added
dropwise, over a period of three hours. Agitation and
beating at 65* C. are continued for three hours more,
then agitation is stopped, the acid layer is settled and sepa-
rated. The hot chloroform solution is stirred with 10
grams activated charcoal, filtered and cooled to 10* C.
The crystallized 24'-methylene bb(3,4,6-trichloropbenol)
is filtered off, washed with cold chloroform and dried.
The yield is 310 grams having a melting point of 164* C.
Evaporation of the mother liquor yields an additional 70
grams of product.


Example 3


To 1000 mi. of benzene is. added, slowly, 58 grams of
chlorosulfbnic acid, and the solution is then hedted to
reflux until all HQ is driven off. There is thus produced
a benzene solution containing 79 grams benzenesulfomc


formaldehyde at a 1 to 1 molar ratio m a solvent selected
from the group consisting of perchloroethylene, chloro-
form and benzene, reacting said 2,43-trichlorophenol and
formaldehyde in the pressure of an acid catalyst selected
from the group consisting of benzeoe-surfonic acid, an-
hydrous hydrogen chloride and diluted sulfuric acid to
form a solution of a compound which, when dry, has a
melting point of 78* C. and a chlorine content of 463%,
then adding a solution of 1 mol of 2,43-trichlorophenol


jO to the solution containing the reaction product of the pre-
ceding step, and effecting condensation therebetween by
the addition of a sulfonic acid selected from the group
consisting of chlorosnlfonic acid and fluorosnlfonic acid
to produce pure hexachlorophene.


15 2. A reatcion product between 2,43-trichlorophenol
and formaldehyde, having a melting point of 78* C. and
a chlorine content of 463%, produced by supplying a
solution of 2,43-trichlorophenol and formaldehyde at a
1 to 1 molar ratio in a solvent selected from the group


20 consisting of perchloroethylene, chloroform and benzene,
reacting said 2,43-trichlorophenol and formaldehyde in
the presence of an acid catalyst selected from the group
consisting of benzenesnlfonic acid, anhydrous hydrogen
chloride and diluted snlfnric acid, and separating the sol-


acid. "*
3. In a. method for producing hexachlorophene the


steps of; dissolving a molar equivalent of 2,43-trichloro-
phenol in a solvent selected from the group consisting


30 of peichloretbylenc, chloroform and benzene; adding to
said solution an acid catalyst selected from the group
consisting of benzenesnlfonic acid, anhydrous hydrogen
chloride and diluted sulfuric acid; then adding a molar
equivalent of formaldehyde and «n«{nfa»a»r.«g the tempera-


acid. To this solution is added 1973 grams 2,43-trichloro- 35 tune between about 60* C. and about 70* C. during the
phenol having a melting point of 62* C. The solution is exothermic reaction produced as the result of such addi-
then heated just to the point of reflux, and with good lion to produce a reaction product which, when dry, has
agitation, 85 grams of 37% Formalin is added over two a melting point of 78* C. and a chlorine content of
hours, while the water introduced with the Formalin is 463%; separating the solvent solution from the acid;
taken off as an azeotrope with benzene. The condensed 40 adding a molar equivalent of 2,4,5-tricMorophenol drs-
benzene is returned to the reaction mixture. Reflux is then solved in said solvent to said separated solvent solution;


effecting condensation between said added molar equiv-
alent of raid 2,43-trichknoplicDol and the reaction prod-
uct in said separated solvent solution by the addition, of


45 an acid selected from the group consisting of chtoro-
snlrbnic acid and itaorosnlfontc acid; then removing the


contimied for one hour, after -which 500 ml. of water is
added. The mixture stirred 15 minutes at 60* C, and
settled. The water layer which contains the benzenesnl-
fonie acid, is separated and discarded.


A small sample of the benzene solution evaporated to
dryness, yields a white crystalline product having a melt-
ing point of 78* C. It contains no 2,4,5-trichlorophenol
or formaldehyde.


The benzene sola tkm is added to 200OmL of perchloro- go
ethyfcne, and the benzene is removed from the mixture
by fractional «i«HWjrHfti*r


To the rrmarnine perchloroethylene solution of the re-
action product of 2,43-tricbloropbenol with Formalin is
added 1973 grams 2,43-trichloiophenol having a melt- 55
ing point of 62* C. The solution is heated to 75* C, and
with vigorous agitation is added, over five hours, 116
grams chlorosnlfonic acid. Stirring is continued at 75* C.
for two hours and the acid layer is then settled and sepa-
rated. The hot perchloroethylene solution is stirred with 00
ton grams activated charcoal, filtered and cooled to 10*
C. The crystallized 2 '̂-methytene bis(3,4,6-trichloro-
phenol) is filtered off, washed with cold perchloroethylene
and dried. The yield is 280 grams having a melting point
of 163* C. Evaporation of the mother liquor yields an <j5
additional 85 grams of product


I claim:
1. In a method for producing bexachloropbene the


steps of, supplying a solution of 2,43-trichlorophenol and


solvent solution containing the condensed product and
recovering pure hexachlorophene therefrom by cooEng
and filtering same.
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) ss:


)AVIT OF THOMAS F. CLEARY


Thomas F. Cieary, being duly sworn, deposes and states as follows:


1. I have personal knowledge of the facts set forth in this affidavit and, if called as a


witness, I could and would competently testify to the facts set forth below.


2. I am retired after a career working for several companies as an organic chemist


3. I currently reside at 45451 S. Caspar Dr., Mendocino, CA 95460, phone 707-964-


7065.


4. I have a B.S. in chemistry from Rutgers University.


5. Before my retirement, I was employed at Centerchem, Inc. between approximately


1960 to 1980 as an organic chemist and as President and Chief Executive Officer after 1977.


6. While working for Centerchem, Inc., I would solicit custom chemical manufacturing


contracts for small chemical manufacturing companies.


7. As part of that work, 1 would assist the chemical manufacturers with development of


the manufacturing processes used to fill their custom chemical manufacturing contracts.


8. In the 1960s I was acquainted with Metro-Atlantic, Inc., a chemical manufacturer


located in North Providence, Rhode Island.


9. Metro-Atlantic was owned and run by Joseph Buonanno, now deceased.


10. I was acquainted "with purchasing agents of Eli Lilly and Company of Indianapolis,


IN and would attempt to assist in the development of contracts for the custom manufacture of


chemicals for Eli Lilly by custom chemical manufacturing companies like Metro-Atlantic.


SBSF 12922







J


11. My primary contacts at Eli Lilly in the 1960s were Robert G. "Bob" Weigel, EU '


Lilly's purchasing agent, now deceased, and assistant purchasing agent Robert Dille, also deceased.


12. In approximately 1963 or 1964,1 became aware of Eli Lilly's development of a


pesticide known as treflan or trifiuralin.


13. When starting production of treflan, Eli Lilly needed time to design, build and start


up the process equipment in its Tippecanoe, IN plant


14. I suggested to Joseph Buonanno that Metro-Atlantic might be able to manufacture


treflan for Eh* Lilly.


15. lassistedMefro-Atianticrndeveloprngrneprocesstoma^^


Providence, Rhode Island plant and Metro-Atlantic erected a building specifically to house that


process at that time.
.*<


) 16. Eh* Lilly entered into an agreement with Metro-Atlantic by which Metro-Atlantic


made treflan for Eli Lilly at the Metro-Atlantic North Providence plant.


17. The treflan process atthe NorthProvidence plant consisted ofconvertingthe substrate


parachlorobenzotrifluoride or PCBT, obtained from Hooker Chemical in Niagara Falls, N.Y., into


treflan, first by dinitration then amination of the resulting 3.5-Dinitro-4-chlorobenzotlfluoride with


dipropylamime. The treflan active substance was formulated with solvents and emulsifiers supplied


by and under the direction of EU Lilly.


18. After a short period of production, no more than a few months at most, Eli Lilly began


production of treflan at its Tippecanoe, IN plant and treflan production at the Metro-Atlantic North


Providence, RJ. plant ceased.


19. The Metro-Atlantic production facility built for treflan production was not used for
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some time after the treflan production ceased; I then worked with Joseph Buonanno to set up a


process to manufacture hexachlorophene in the building formerly used to manufacture treflan.


20. "Hiehexachloropheneproduced by Metro-Atlantic was sold on the open market, with


Sterling Winthrop being one of the largest purchasers.


21. TomyImowledge,EuXniyhadnorelationshiptotheproductionofhexachlorophene


at the Metro-Atlantic North Provideace plant.


Further affiant sayeth not


Subscribed to and sworn to before me this
<g day oflSoptBrntcr, 2001.


'


commission expires: jo


[name]
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION I


ONE CONGRESS STREET SUITE 1JOO _
BOSTON, MASSACHUSETTS O21 14-2O23


Memorandum DRAFT


Date: November 26, 2002


Subj: Notes of Conversation with Thomas Cleary


From: Ann Gardner
Paralegal


To: Centredale Manor Site File


On Thursday November 14, 2002 I placed a call to Thomas Cleary of Mendocino, CA to


inquire if he recalled how Metro-Atlantic produced hexachlorophene. These notes have


"̂  been leviewed by Mr. Cleary for accuracy and is a summary of our conversation.


Background


Mr. Cleary was an organic and production chemist which means that he supplied


chemical companies with the production "know-how" for specific chemicals. He would


work closely with the companies during the process development stage.


He was aware that the Eli Lilly company had developed a chemical called Treflan and


was looking for a place to manufacture this substance until a permanent facility was


constructed. Mr. Cleary was aware of the Metro-Atlantic facility and brokered a deal for


; Metro-Atlantic to produce Treflan for Eli Lilly. According to Mr. Cleary, Metro-Atlantic
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- constructed a separate building for the production of Treflan. When asked why Metro-


Atlantic went to the effort and expense of constructing a building for a temporary


production process, Mr. Cleary thought that the building was not a big investment and


that it was piofitable for Metro-Atlantic. Mr. Cleary estimated that the production of


Treflan at the Metro-Atlantic facility was less than a year.


Hexachlorophene production


After the Treflan production ceased, Mr. Cleary worked with Metro-Atlantic to produce


hexachlorophene. At the time, there was only one company that produced


hexachlorophene and companies were looking for additional suppliers.


Hexachlorophene is manufactured using 2,4,5-trichlorophenol./At the time Metro- _


Atlantic began hexachlorophene production, the U.S. Army was using large quantities of


hichlorophenol in the production of Agent Orange making quantities of|3Jie 2,4,5-


trichlorophenol unavailable.yMetro-Atlantic purchased a crude form of 2,4,5-


trichlorophenol from Diamond Alkali. This was a dark liquid brought into the facility by


tanker trucks. Before the 2,4,5-trichlorophenol could be used in hexachlorophene


production, it needed to be purified. This was accomplished by adding sodium hydroxide


51 to 2,4,5-trichlorophenol. There was not 100% recovery from the


purification process and some 2,4,5-trichlorophenol became a waste or by-product. Mr.


Cleary believes that this waste 2,4,5-trichlorophenol is the origin of the dioxin at the
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Centredale Superfund Site. However, Mr. Cleary is very puzzled as to why phenols are
*»


not present in the sampling results.


Mr. Cleary explained how Diamond Alkali produced the 2,4,5-trichlorophenol. The raw


material, 1,2,4,5-tetrachlorobeneze was put into an autoclave, a machine that puts


' substances under very high temperatures and pressure, and converts the 1,2,4,5-


O tetrachlorobenzene into 2,4,5-trichlorophenol. Mr. Cleary suggested we contact John


— Burton, formerly with Diamond Alkali, to ask questions about this process and the 2,4,5-


trichlorophenol delivered to Metro- Atlantic.


^ev*
Once the 2,4,5-trichlorophenol was purified, it was paiceti with formaldehyde to create


hexachlorophene. Mr. Cleary has a patent on this production of hexachlorophene.


Mr. Cleary was certain that the hexachlorophene production resulted in the dioxin at the


site.)As previously mentioned, the 2,4,5-trichlorophenol purification process did not


recapture all of the 2,4,5-trichlorophenol and some was lost as a waste by-product. Tbii>


waste would contain, among other things, dioxin and phenols. He repeatedly stated he


was puzzled as to why no phenols were appearing in the test results.


I asked Mr. Cleary about the Metro-Atlantic plant and who might have knowledge of the


hexachlorophene process/Apparently, hexachlorophene was really the only chemical


they produced;] the other chemical work done by Metro-Atlantic was primarily mixing and
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___ re_- formulating products. Other than Mr. Cleary, all the individuals-who -were -familiar


with the hexachlorophene production are deceased. Joseph ("Joe") Buonanno, Sr. was


the head of Metro- Atlantic and became a good friend of Mr. deary's. George Ewes ̂ sp?)


active in managing the hexachlorophene production and moved to South Carolina -


when Metro- Atlantic opened the plant there. Unfortunately both are deceased. Joseph


Buonanno, Jr. was in the sales department and did not or would not have any detailed


knowledge of the production process. Mr. Cleary recalled Joe Buonanno had two


partners: Hugh Bonino and Bernard ("Bernie") Buonanno. Bernie would be at the plant


but Mr. Cleary did not recall what he did. Mr. Bonino moved to South Carolina when


Metro-Atlantic opened a plant there but has since passed away.


ft >
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UNITED STATES ENVIRONfc/IENTAL PROTECTION AGENCY
REGION 1


1 CONGRESS STREET. SUITE 1100
BOSTON, MASSACHUSETTS 02114-2023


CERTIFIED MAIL - RETURN RECEIPT REQUESTED


November 26, 2002


Thomas Cleary
45451 S. Caspar Drive
Mendocino, CA 95460


Deai" Mr. Cleary.,


Enclosed is a draft summary of my conversation with you concerning the Metro-Atlantic facility,
formerly located in North Providence, RI. Our discussion centered around their use of 2,4,5-
trichlorophenol in the production of hexachlorophene. Because of the chemistry involved, you
agreed to review my notes to ensure that I had the facts correct. Please make corrections
wherever necessary. If there is any information you would like to add, please do so. I have
enclosed a self-addressed, stamped envelope so you may return the letter to us


Thank you very much for you time. If you would like to discuss this memo or any other issue
concerning the Metro-Atlantic facility, New England Container Company, or the Centredale
Manor Restoration Project, please contact me at (617) 918-1895 and I win return your call, or
you can reach me via e-mail at gardner. ann @epa. gov.


Sincerely,


Ann L. Gardner,
Paralegal


Enclosure
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 1


1 CONGRESS STREET, SUITE 1100
BOSTON, MASSACHUSETTS 02114-2023


CERTIFIED MAIL -
RETURN RECEIPT REQUESTED


January 14, 2003


Thomas Cleary
45451 South Caspar Dr
Mendocino, CA 95460


Re: Notes concerning use of 2,4,5-trichlorophenol at
Centredale Manor Site File, North Providence, Rl


Dear Mr. Cleary,


Enclosed you will find a copy of my draft memo to the file concerning our phone conversation in
November 2002. In addition, I have also enclosed a photocopy of the notes and corrections you
sent back to me.


When I revise my draft memo, I will send you that version for your review and comment.


Thank you for your time and assistance in this matter. If you have any questions, do not hesitate
to call me at (617) 918-1895.


Sincerely, x


it i f _J


~ <• •~-f


Ann L. Gardner
Paralegal


Enclosure


Toll Free-1-888-372-7341
Internet Address (URL) « http //www epa gov/region1
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Volatile Organic Compounds
Exceeding Rhode Island Residential Standards


(June to November 1999)
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FIGURE 2
Volatile Organic Compounds


Exceeding Rhode Island Residential Standards
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Semi Volatile Organic Compounds
Exceeding Rhode Island Residential Standards


(June to November 1999)
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FIGURE 3
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RCRA Metals Exceeding
Rhode Island Residential Standards


(June to November 1999)
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Total VOC Results
(June to November 1999)
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Total SVOC Results
(June to November 1999)
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PCB Concentration Distribution in Soil
(O-1 feet below ground surface)


(June to November 1999)
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FIGURE 7a
PCB Concentration Distribution in Soil


(0-1 feet below ground surface)
(June to November 199&)
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PCB Concentration Distribution in Soil
2 feet below ground surface)


(June to November 1999)
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FIGURE 7b
PCB Concentration Distribution in Soil


(1-2 feet below ground surface)
(June to November 1999)
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PCS Concentration Distribution in Soil
(2-3 feet below ground surface)


(June to November 1999)
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FIGURE 7c
PCB Concentration Distribution m Soil


(2-3 feet below ground surface)
(June to November 1999)
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PCS Concentration Distribution in Soil
(3-4 feet below ground surface)


(June to November 1999)
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FIGURE 7d
PCB Concentration Distribution in Soil


(3-4 feet below ground surface)
(June to November 1999)
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FOB Concentration Distribution in Soil


(4-8 feet below ground surface)
(June to November 1999)
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FIGURE 7e
PCB Concentration Distribution in Soil


(4-8 feet below ground surface)
(June to November \$$Q)
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TCDD Concentration Distribution in Soil
(1-2 feet below ground surface)
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FIGURE 8b
TCDD Concentration Distribution in Soil


(1-2 feet below ground surface)
(June to November 1999)
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TODD Concentration Distribution in Soil
(2-3 feet below ground surface)


(June to November 1999)
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FIGURE 8c
TCDD Concentration Distribution in Soil


(2-3 feet below ground purface)
(June to November 1999)


CENTREDALE MANOR RESTORATION PROJECT
NORTH PROVIDENCE RHODE ISLAND







TODD Concentration Distribution in Soil
(3-4 feet below ground surface)


(June to November 1999)
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FIGURE 8d
TCDD Concentration Distribution in Soil


(3-4 feet below ground surface)
(June to November 1999)
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TCDD Concentration distribution in Soil
(4-8 feet below ground surface)


(June to November 1999)
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FIGURE 8e
TCDD Concentration Distribution in Soil


(4-8 feet below ground surface)
(June to November 1999)
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State of /^u^ )
County of OT^^^W^^^ ) ss:


AFFIDAVIT OF THOMAS P. ffi.V.


Thomas F. Clesty, being duly sworn, deposes and states as follows;


1 . I have personal knowledge of the facts set forth in this affidavit and, if called as a


witness, I could end would competently testify to the facts set forth below.


2. I am retired after a career walking far several companies as an organic chemist,


3. I currently reside at 4MS 1 S. Caspar tfr,, Mendoclno, CA 95460, phone 707-964-


7065.


4. I have a B.S, rn chemistry from Rutgers University.


51 Before my retirement, I was employed at Csnterchem, Inc. between approximately


I960 to 1980 as an organic chemist and as President end Chief Executive Officer after 1977.


6. While working for Centerchem^lnc,, I would solicit custom chemical manufacturing
4


contracts for email chemical manufacturing, companies.


7. As part of that work, I wuW assistthe chemical manufacturers with development of


the manufacturing processes used to fill their custom chemical manufacturing contracts.


8 In the 1960s I was acquainted with Melio-AUantic, Inc.j a chemical manufacturer


located in North Providence, Rhodt Island.


9. Metro-Atlantic was owned and run by Joseph Buonanno, BOW deceased.


10. I was acquainted with purchasing agents of Eli Lilly and Company of Indianapolis,


IN and would attempt to assist 10 the developmeat of contracts for the custom manufacture of


chemicals for Eli Lilly by custom chemical manufacturing companies like Metro-Atlantic.


EXHIBIT
1


SBSF 12922
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11. My primaiy eontEcis at Eli Lilly in the 1960s were Robert G. "Bob" Weigel, Eli '


Lilly's purchasing agent, now deceased, and assistant purchasing agent Robert Dttle, also deceased.


12. In approximately 1963 or 1964,1 became aware of Eli Lilly's development of a


pesticide known as treflas or triflvtzalto.


13. When starting production of treflan, Eli Lilly needed time to design, build and start


up the process equipment in its Tippecanoe, IN plant


14. I suggested to Joseph Buonanno thai Metro-Atlantic might be able to manufacture


treflan for EliLiUy.


15. I assisted Metro-Atlantic in developing the process to manufacture treflan el its North


Providence, Rhode Island plant and Metro-Atlantic erected a building specifically to house that


process at that time,


16. Eli Lilly entered into an agreement with Metro-Atlantic by which Metro-Atlantic


made treflan for Eli Lilly at the Metro-Atlantic North Providence plant,


17. IhetreflanprocessattheNorthProvideace plant consisted of converting the substrate


parechiorobenzotrifiuoride or PCBT, obtained from Hooker Chemical in Niagara Falls, N.Y., into


treflan, first by dinitration then amioationof the resulting 3.5-DioilK>-4-cnlorobcn2otiiluoride with


dipropyJamime. The treflan active substance was formulated \v3tii solvents and emuisifiers supplied


by and under the direction of £11 Lilly -


18. Afler a short period of production, no more thana few months atmost,E}tLUlybegan


production of treGan at its Tippecanoe, IN plant and treflan production at the Metro-Atlantic North


Providence, R.I. plant csased.


19. The Metro-Atlantic production facflity built for treflaa production was not vised for
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'same time after the jrefisa production ccasedj I then worked with Joseph Buonaano to s«l up a


process to manufacture hexaehloroplisce in the building formerly used to manufacture treflan.


20. The bexacbloropheaeproducfid by Metro-Atlantic -was sold on the open market, with


Sterling Winthrop being one of the largest purchasers.


21 - To xny knowledge, Eli Lilly had no relationship to the prodocUiin ofbexachloropitCjac


Et the Metro-Atlantic North Providence plant.


Further afSant sayetb not.


Subscribed to and sworn to before me this
<% d*yofScptamtier. 2001.,


[name]


t i l
4%*>
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DOCUMENTS TO BE PRODUCED


(1) any and all documents concerning the manufacture and/or sale of hexachlorophene by


Metro-Atlantic, Inc, iaciudiag any efforts to establish a process for such manufaciurc


and/or sale of hexachiorophene, as referenced in paragraphs 19 and 20 of the affidavit of


Thomas F. Cleary dated November S. 2001 (a copy of which is attached), and (2) any and


all documents concerning the chemical composition of the hexachlorophcne


manufactured and/or sold by Metro-Atlantic Inc.
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3,456,020
PRODUCTION OF 2,2':METKYLENE BIS(3.-!,6-


TRfCHLOROPiJErsOLi
Thomas F. Geary, Summit, N.J., assignor to Cenicrchcni


Inc., New York. N.Y., a corporation of New York
No Ermine. Conrinuaiion-ia-part of application Ser. No.


489,036, Sept. 2J, 1965. This appiics'ion Nov. 28,19<S7,
Ser. iNu. 686.290


U..3. C!. 2SO—615
In*, ci. C07c 37/00


3 Claims 10


ABSTRACT O? THE DISCLOSURE


under the influence of an acidic cataj; ir :0 form a cove!
intermediate product, which in turn is condensed with
one mol of 2,4,5-trich'oropher.oI ihrcu^n the agency cf
chiorosuifonic acid or fiuorosulfoi'c acto" to produce high
yields of pure hexachlorophe.ne.


With these and other objects, the nature; of -.vhfch will ,
be apparent, the invention will be more fu'Iy understood
by reference to the accompanying detailed description and
the appended claims.


In accordance with this invention it his been discovered
that:


(1) One mol of 2,4,5-tricMorophenol and one mol of
formaldehyde will react, under the influence of acidic
catalysts such as benzenesulfonic acid, anhydrous hydrc-This invention is directjd to the uroduction of hexa-


chlorophene by a two staje process b which ens mol IS Ssn, and Diluted sulfur*^ acid, to form quantitatively and
cf 2,4,5-trichiorophenol and one mol of formaldehyde
are reacted under the influence of an acid Catalyst, after
which the reaction product is condensed with one mol


exclusively, a compound which has a melting point of
78° C. The compound has a chlorine content 46.5%,
occurs in long colorless prisms, and definitely is not 2,4,5-
trichlorcsaiigenin.


20 (2) The compound formed as in (11 can be condensed
with 2,4,5-trichlorophenoI, through the agency of chioro-
suifonic acid or fluorosulfonic acid, to produce high yields
of pure hexachlorophene.


Both of these reactions are surprising. The only hither-
This application is a continuation-in-part of my co- 2g to known reaction product of equirnolar amounts cf 2,4,5-


trichlorophenol and formaldehyde is 2,4,5-trichlorosali-
genin, which is formed under alkaline conditions acd has
a melting point of 128° C. 2,4,5-trichlorophenol, which
is relatively inert to concentrated sulfuric acid and to


or 2,4,5-trichlorophenol through die agency of chioro-
suifonic acid or fluorosulfonic acid.


RELATED APPLICATION


pending application Ser. No. 489,036, now abandoned,
filed SepL 21, 1965, and having ths same title as this
application.


THE INVENTION
oleum, will react readily with chiorosuifonic acid and
fluorosulfonic acid to form 2,4,5-trichlorophenoI-6-si:J-
fonic acid.


The following examples will illustrate this invention.


Example 1


197.5 grams of 2,4,5-trichlorophenol having a melting
point of 66° C. is dissolved in 1000 grams of perchloro-
ethylene and the solution is warmed to 50° C. with agita-
tion. To this solution is added 50 grams of 90° sulfuric


This invention relates generally to new and useful 30


improvements for the production of 2,2'-msthyIene bis-
(3,4,6-trichlorophenol), commonly called hexachloro-
phene, and particularly seeks to provide a novel two
stage process for producing same.


The known processes for the preparation of hexachlo- 33
rophene (2,2'-me!hylene bis(3,4,6-trichloro?henol)) in-
vohe the condensation of two mols of 2,4,5-trichloro-
phencl with one mol of formaldehyde (as Formalin or
paraformaldehyde). The ysuai condensing agent is con- „ , , - , . j , j , ,
centrated sulfuric acid or weak oleum, and the reaction 40 acid. 30 grams of pararormaldehvde is added slowly over
may be carried out in the presence or absence of a sol- * period of one hour with sufficient cooling to maintain
vent which is inert to the reactants and to the condens- the temperature between 60" C. and 70° C. The reaction
in" a»ent. . *s exothermic. The mixture is stured for an additional


In'these processes it is customary to mix all of the two hours at 70" C. The perchloroethylene solution is then
reactants (and the solvent, if any) at once and to heat 43 separated from the dilute acid layer. Upon evaporating
the mixture, with agitation, for a certain time. Condi- » small sample to dryness a crystalline product is obtained
tions such as these are disadvantaseous in the produc- which has a melting point of 78° C, There is no free form-
tion of hexachlorophene in that: " aldehyde rernair.ing either in the dilute acid layer or in


(1) They tend to promote the formation of color tne perchloroethylene solution. There is no hexachloro-
bodies *hich make difficult the purification of the product: 50 phene present at this point in the reaction mixture, nor


(2) They tend to promote the formation of the by- any unreacted 2,4,5-trichlorophenol.
product 2,4,5-trichlorober.zodioxolane with an attendant
loss of y'eld;


(3) They require, if acceptable yields are to be ob-
tained, extreme care that the 2,4,5-trichlorophenol and 55 trichlorophenol in 1000 grams of perchloroetnylene and
formaldehyde be p«sent in exactly the molar ratio tne mixture is heated with agitation to 75° C. There is


Ths perchloroethylene solution of the product c: the
reaction between 2,4,5-trichlorophenol and pa,-aforma!-
dehyde is mixed with a solution of 197.5 ,?rams of 2,4,5-


2.00:1.00. Sines the composition of Foimalinor of form-
aldehyde !•> usually imprecise, and since a certain
amount of iormoUeoyde is lost from the reaction mixture
byjtolatilization, this is a difficult requirement to realize
m practice.


However, thiough the use of this invention the above
mentioned disadvantages in prior processes have been
overcome.


then introduced dropwise over a period of three hours
116 grams of chlorosalfomc acid, fhe addiiioo-of chioro-
sulfonic acid is accompanied by a mild exothermic reac-


60 tion and by the evolution of HC1. The temperature is
maintained at 75* C. throughout the «i!orosulfor.ii, acid
addition and is then held at 75° O to 80° C. for an ad-
ditional two hours. Agitation *• stopped, ths remaining
sulfuric acid layer is iiilo"'a to settls and is separated.


Therefore, an object of this invention « *» provide a Co~The hot pecchloroeth"v-nc colutlon is stirred -,ith 10
new method of producing he»-chiorophene from previ- grams of activated «p»«:oa^and is filtered. Th- reaction
ously kno-vn sour^s materials which is simpler, more product, 2,2'-met>^er!'i 0'^3,4,6-trichloropherol), cr/j-


tallies upon c*"nS ""d is separated by filtration. Theeffective and results in higher yields by comparison with - -~-^. - - - - — -
prior procc*se«. yield is syxSrams having a melting point of 16r c.


Another object of this invention is to provide a process 70 Upon Ci^6n.tr.atlon of ('he Bother liquors ther* is oS
of the character stated in which one mo! of 2,4,5-tri- fainccl an adarlional 65 grams of product having tne same
ch'orophenol and one no! of formaldeh>de are reacted melting po»l£-
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Example 2
,197.5 grains of. 2,4.5-trichlorophenoj having a melting


point of 62° C. is dissolved in 2000 m'. of chloroform,
and the solution is warmed to 50° C. with aeiiation. Dry
hydrcseq chloride is bubbled through the solution at a 5
rate of 5 grams per minute, 2nd o\er a period of one
hour, 31.6 grams of ^5% paraformaldehyde is added.
Hydiogen chloride addition is continued for 30 minutes,
and the mixture is then heated to reflux for one hour.


A smai! sample of the reaction mixture, evaporated to 10
dryaess, yields a white crystalline compound, having a
melting point of 78° C. it contains no 2.4,5-trichIorp-
phenol or formaldehyde.


To the reaction mixture is then added a solution of
1975 grams of 2.4,5-trichlorophenol, having a melting 15


point of 62° C., in 2000 ml. of chloroform. The mixture
is heated to 65° C., under a ref.ux condenser and with
good ?nilation, 100 grains of fluorosulfonic acid is added


formaldehyde at a 1 !o 1 molar ratio in a solvent selected
from the group consisting of,perchloroelbylens, chloro-
form and benzene, reacting said'2,4,5-trichlorophenol and
formaldehyde in the pressure of 'an acid catalyst selected
from the group consisting of benzen:-su!fonic acid, an-
hydrous hydrogen chloride and diluted sulfuric acid to
form a solution of a compound which, when dry, has a
melting point of 78° C. and a chlorine content of 46.5%,
then adding a solution of 1 mol of 2,4,5-trichIorophenol
to the solution containing the reaction pioduct of the pre-
ceding step, and effecting condensation therebetween by
the addition of a sulfonic acid selected from the £roup
consisting of chlorosulfonic acid and fluorosulfonic acid
to produce pure hexachlorophene.


2. A reatrnon pioduct between 2,4,5-trichloiophenol
and formaldehyde, having a melting point of 78° C. and
a chlorine content of <6.5%, produced by supplying a
solution of 2,4,5-Uichlorophenol and formaldehyde at a
1 to 1 molar ratio in a solvent selected from the group


rated. The hot chloroform solution is stirred with 10
grams activated charcoal, filtered and cooled to 10" C.
The c.-\stylized 2,2'-meth>lenc bis(3,4.6-tricblorophenol) 9_
ii filtered off, v. ashed with cold chloroform and dried. "J


The yield is 310 grams having a melting point of 164° C.
Evaporation of the mother liquor yields an additional 70
grams of product.


Example 3 „„
«JV


To 1000 ml. of benzene is added, slowly, 58 grams of
chlorosulfonic acid, and the solution is then heated to
reflux until al! HC1 is driven off. There is thus produced
a benzene solution co'itaiaing 79 trams benzenesulfonic
acid. To this solution is added 197.5 grams 2,4,5-trichloro- 35
phenol having a melting point of 62° C. The solution is
then heated just to the point of reflux, and with good
agitation, 85 granu of 37% Formalin is added over two
hours, .v>liile the water introduced with the Formalin is
taken off as an azeouope with benzene. The condensed 40
benzene is returned '.o th-; reac'ion mixture. Reflux is then
continued for one hour, after which 50G ml. of water is
added The mixture stirred 15 aiinutes at 60° C., and
settled. The water layer which contains the benzenesul-
fon-'c acid, ii sepaia<cc" and discarded. 45


A SRisll sample of the benzene solution evaporated to
dryness, y.ekis a \>hite crystalline product haying a melt-
ing pom: (.1 76° C. It contains no 2,4,5-trichlorophenoi
or fonr.aldsbydc.


The benzene solution is added to 2000 ml. of perchloro- 50
etbylens, and the benzene is removed from the mixture
by frartional distillation.


To the remainins perchloroethyleae '.elation of ths re-
action prccuct of 2,4.5-t:ich!oropnenc! with Formalin is
added 197.5 grains 2,4,5-trichlorophcnol having a mell- 55
iag P°:m of 62° C. The iilhtion ii heated to 75° C, and
•with vJjoro'is agitation is added, over fhe hours, 116
^raiii! chiorosj'fcnic acid. Stirring is continued at 75° C.
for two houii and the acid layer is then settled and sepa-
rr.ied. T!,: hot pw.h'orostbylen? soljtion Is stirred with CO
ten grans rcll'aisd rharcoal. fihe:ec -md cooled to 10°
C. The cryswilizsd ^'-oieth/'sij t;3(3A6-trichlorc-
chenc!) ia Pitcrcd o? \vcshec w;tu :o!.l j-cKhloroethylene
pr.d dried. Ths >ie'd is 2?0 crams "lav-lnjr a melting point
or 163' C. Evaporation 01 the .Toiher liqcoi yields an 03
additional 85 gr?tn: of product.


1 claim:
I. la a nieinod for produces hev?.chlorccbene the


slcj.s of. supplying a solutior of 2,4.5-trIchlorOjihcncI and


presence of an acid catalyst selected from the group
consisting of benzenesulfonic acid, anhydrous hydrogen
chloride and diluted sulfuric acid, and separating the sol-
vent solution containing the reaction product from the
acid.


3. In a method for producing hexnchiorophene the
steps of; dissolving a molai equivalent of 2,4,5-trichloro-
phenol in a solvent selecteS from the group consisting
of perchlorethylene, chloroform and benzene; adding to
said solution an acid caialyst selected from the group
consisting of benzenesulfonic acid, anhydrous hydrogen
chloride and diluted sulfuric acid; then adding a molar
equivalent of formaldehyde and maintaining the tempera-
ture between about 60° C. and about 70° C. during the
exothermic reaction produced as the result of such addi-
tion to produce a reaction product which, when dry, has
a melting point of 78° C. and a chlorine content of
46.5%; separating the solvent solution from the acid;
adding a molar equivalent of 2,4,5-tridb.loropheno! dis-
solved in said solvent lo said separated solvent solution;
effecting condensation between said added molar equiv-
atent of said 2,4..')-tric!ilorophenoI and the reaction prod-
uct in sjid separated solvent solution by the addition of
an acid selected from the srouP consisting of chloro-
sulfonic acid and fiuorosulfonic acid; then removing the
solvent solution containing the condensed product and
recovering purt hexachlorophen; therefrcni by cooling
and filtering same
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US. Cl. 260—623 1 Claim


ABSTRACT OF THE DISCLOSURE lu


This invention is directed to a method for purifying
crude 2,4,5-trichlorophenol by treating it with an aqueous
alkali hydroxide to form an alkali salt of the crude prod-
uct, adding an additional quantity of the alkali hydroxide, 1.1
then crystallizing and separating the alkali salt of 2,4,5-
trichlorophenol and recovering essentially pure 2,4,5-tri-
chlorophenol from the separated alkali salt by treating
the salt with an acid.


20


This invention relates to new and useful improvements
in the production of essentially pure 2,4,5-trichIoropheno)
and particularly seeks to provide a novel method for
purifying crude 2,4,5-trichlorophenol.


2,4,5-trichlorophenol is produced conventionally by the
reaction of 1,2,4,5-tetrachlorobenzeae with methyl alco-
holic or aqueous methyl alcoholic sodium hydroxide at an
elevated temperature and pressure. The resulting crude
product when isolated contains only about 88-92% of
the desired 2,4,5-trichlorophenol and is inevitably accom-
panied by at least three impurities consisting of the methyl
ether of 2,4,5-trichlorophenol, the 2,4-5-trichloropheny1


30


ether of 2,4,5-trichlorophenol, and 2,4-dichlorophenol.
The latter impurity results from trichlorobenzene whicb 35 The crystals were dissolved in 1 liter of water and the


was then added 600 grams of 50% sodium hydroxide
solution, and the mixture was stirred while external cool-
ing was applied. Over a period of 3 hours the mixture
was cooled to 15° C., whereupon a heavy crystal mass
of the sodium salt of 2,4,5-trichlorophenol had formed.
The crystals were filtered off and washed with a small
quantity of cold 30% sodium hydroxide solution. The
pure white crystals were dissolved in 2 liters of water,
and with stirring and cooling, the solution was adjusted to
a pH of 3.0 with dilute hydrochloric acid. The 2,4,5-tri-
chlorophenol which precipitated, was filtered off, washed
with water, and dried. The yield of purified 2,4,5-trichloro-
phenol, having an assay of 99.6% and a melting point of
65.5 C. was 179 grams, representing a recovery of 95%
of the 2,4,5-trichlorophenol which was present in the
starting crude material.


EXAiMPLE II


430 grams of commercial grade 1,2,4,5-tetrachloro-
benzene was dissolved in 1,000 cc. of methyl alcohol, and
400 grams of 50% sodium hydroxide solution was added.
This mixture was heated in an autoclave at 160* for 6
hours. The reaction mixture was then cooled to 30° C.,
and 500 cc. of water was added. The methyl alcohol was
then distilled off and the residue was subjected to steam
distillation until no organic matter was evident in the
steam distillate. To the residue was then added 1,200
grams of 50% sodium hydroxide solution and the entire
mixture was heated to 60° C. An additional 500 cc. of
water was added, and the mixture was cooled over a
period of 6 hours to 15° C., whereupon a heavy crystal
mass of the sodium salt of 2,4,5-trichlorophenol formed.
The crystals were removed by filtration, and washed with
a small quantity of cold 30% sodium hydroxide solution.


40


is present as an impurity in the tetrachlorobenzene. Then
are also traces of several other impurities which occur as
by-products or as substances present in the starting re-
actants.


Heretofore a degree of purification has been effected in
a costly manner by a single distillation which raises the
2,4,5-trichlorophenol content to about 94-96% while a
second distillation will raise it only slightly more to about
97—98% and even this degree of purity is inadequate for
certain end uses. Furthermore, the yield of purified 2,4,5-
trichlorophenol obtained by distillation is not very high
because a very careful fractionation must be carried out.


However, in accordance with this invention it is possi-
ble to simply and inexpensively separate essentially pure
2,4,5-trichlorophenol from the crude reaction mixture.


Therefore, an object of this invention is to provide a
novel process for purifying 2,4,5-trichlorophenol.


Another object of this invention is to provide a proc-
ess of the character stated in which at least 95% of the
2,4,5-trichlorophenol present in the crude product is re-
covered in at least a 99.5% pure state and has a melting
point of 65 to 67° C.


Another object of this invention is to provide a process
of the character stated that is based upon the separation
of 2,4,5-trichlorophenol from an aqueous medium as its
sodium or potassium salt, in the presence of an excess of
an alkali hydroxide, followed by liberation of free 2,4,5-
trichlorophenol by acidification of the salt.


The following examples are illustrative of the inven-
tion: '•">


EXAMPLE I


200 grams of a commercial grade of 2,4,5-trichlorophe-
nol containing 94% of the 2.4,5-isomer was dissolved in
600 grams of 10% sodium hydroxide solution, and this -0
solution was heated to 60° C. Any insoluble matter which
was apparent in this solution was filtered off and there


solution was warmed to 70° C., and acidified to pH 3 with
dilute hydrochloric acid. The 2,4,5-trichlorophenol sepa-
rated from the warm mixture as an oil, and was removed
from the water layer. The product had a setting point of
65° C., and an assay of 99.5% 2,4,5-trichlorophenol. The
yield was 320 grams which represents a yield of 80.8%
of the theoretical amount of pure 2,4,5-trichlorophenol
from 1,2,4,5-tetrachlorobenzene.


45 EXAMPLE III


200 grams of a crude technical grade of 2,4,5-trichloro-
phenol, having an assay of 92.5% of the 2,4,5-isomer is
dissolved in 600 cc. of 10% potassium hydroxide solution.


0() The solution is heated to 60" C., and 800 grams of 50%
potassium hydroxide solution is added. The mixture is
cooled with stirring over a period of 8 hours to 12° C.
The formed crystals of the potassium salt of 2,4,5-tri-
chlorophenol are filtered off and washed with a small


5.3 quantity of cold 25% potassium hydroxide solution. The
crystals are dissolved in 1 liter of water, and 300 cc. of
chloroform is added. With stirring, the mixture is acidi-
fied to a pH of 2.0 with dilute sulfuric acid. The chloro-
form solution is separated and clarified by filtration. The
chloroform is distilled off, leaving a residue of 177 grams
of 2,4,5-trichlorophenol having an assay of 99.7%, and a
melting point of 66.5° C. This represents a. recovery of
95% of the 2,4,5-trichlorophenol which was present in
the crude starting material.


In the foregoing examples the excess alkali hydroxide
should be present in an amount ranging from 1 to 3
times the weight of the 2,4.5-trich!orophenol.


Although only hydrochloric and sulfuric acids have
been disclosed as the acidifying agents, it will be appreci-
ated that many other acids could be used for this purpose
as long as they are capable of reducing the pH to 4.5 or
lower.


GO







3,499,045


The phrase "essentially pure" is intended to indicate a
purity of at least 99.5%.


I claim:
1. In a process for obtaining essentially pure 2,4,5-tri-


chlorophenol from a crude product, wherein the crude
product is obtained from the hydrolysis of 1,2,4,5-tetra-
chlorobenzene, the steps of forming an alkali salt of 2,4,5-
trichlorophenol by treating said cmde product with an
aqueous alkali hydroxide selected from the group consist-
ing of sodium and potassium hydroxides in which an ex-
cess of said alkali hydroxide is added at the ratio of about
1 to 3 weight units for each weight unit of 2,4,5-trichloro-
phenol present, cooling to crystallize said alkali salt and
thereafter separating the said crystalized alkali salt of
2,4,5-trichlorophenol from solution by filtration, and re-


covering 2,4,5-trichlorophenol from the said alkali salt
thereof by treating said alkali salt with an acid selected
from the group consisting of hydrochloric and sulfuric
acid.
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ABSTRACT OF THE DISCLOSUR2


under the influence of an acidic cataiyst :a form a novel
intermediate product, which in turn is condensed #ith
one mol of 2,4,5-trich'orophsnoi through the agency cf
chlorosuifonic acid cr fiuorosulfonic acid to produce hlih
yields of pure hexachlorophene.


With these and other objects, the nature of which will,
be apparent, the invention will be more fully understood
by reference to the accompanying detailed description arid
the appended claims.


In accordance with this invention it has been discovert a
that:


(1) One mol of 2,4,5-tricMoropb.enol and one mol of
formaldehyde will react, under the influence of acidic
catalysts such 35 benzenesulfonic acid, anhydrous hydrc-This invention is directed to the production of hexa-


ehlorophene by a two stage process ia which cne mol 15 Sen, and diluted suifuric acid, to term quantitatively and
cf 2,4,5-trichiorcDhenol and one mol of formaldehyde '̂"i1 '̂ a compound which has a raiting point of


78 C. The compound has a chlorine content 46.5 £>,
occurs ia long colorless prisms, and definitely is not 2.<i,5-


are reacted under the influence of an acid catalyst, after
which the reaction product is condensed with one mol
of 2,4,5-trichloropher.ol through the agency of chloro-
suifonic acid cr fiuorosuifomc acid. 20


RELATED APPLICATION


This application is a conttrtuaticn-in-part ot" my co- 35
pending application. Ser. No. 489,036, now abandoned,
filed Sept 21, 1965, and having tts same title as this
application.


trichlorcsaiigenin.
(2) The compound formed as in (11 can be condensed


with 2,4,5-trichlorophenol, through the agency or chloro-
suifonic acid or fluorosalfonic acid, to produce high yields
of pure hexachlorophene.


Both of these reactions are surpri.-.ire. The only hither-
to known reaction product of equimolar amounts of 2A5-
trichlorophenol and formaldehyde is 2,4,5-trichlorosali-
genin, which is formed under alkaline conditions acd has
a melting point of 128° C. 2,4,5-trich!orophe.?ol, which
is relatively inert to concentrated suifuric acid and toTHE INVENTION


generally to new and useful 30 oleum, will react readily with chlorosuifonic acid and
sduction of 2,2'-methyIene bis- fluorosulfonic acid to form 2,.4,5-trichloropher.ol-6-sul-


fonicacid.
The following examples will illustrate this invention.


Example 1


197.5 grams of 2,4,5-trichlorophenol having a melting
point of 66' C. is dissolved in 1000 grams of pcrchbro-
ethylene and the solution is wanned to 50° C. with agita-
tion. To this solution is added 50 srams of 90° sulfuri=


This invention relates
improvements for the produ
(3,4.6-tricblorophenoI), commonly called hexacbloro-
phene, and particularly seeks to provide a novel two
stage process for producing same.


The kaown processes for the preparation of hexachlo- 35
rophene (2,2'-methylene bis(3,4,6-trichlorophenol)) in-
volve the condensation of two tnols of 2,4,5-trichloro-
phenol with one mol of formaldehyde (as Formalin or
paraformaldehyde). The usual condensing asent is con-
centrated suifuric acid or weak oleum, and the reaction 40 ac'd- 30 grams of paraformaldehyde is added slowly over
may be carried out in the presence or absence of a sol- a period of one hour with sufficient cooling to maintain
vent which is inert to the reactaats and to the condens- th<= temperature between 60" C. ar.d 70° C. The reaction
5nea"enL ** exothermic. The mature is stured tor an additional


In "these processes it is customary to mix all of the tw° nours at 70* C. The perchloroethylene solution is then
reactants (and the solvent, if any) at once and to heat *3 separated irom the dilute acid layer. Upon evaporating
the mixture, with agitation, for a certain time. Condi- « small sample to dryness a crystalline prodact is obtained
tions such as these are disadvantageous in the produc- wnfcn has a melting point of 78° C. There is no free form-
tioa of hexachlorophene in that: ~ aldehyde remaining either in the dilute arid layer or in


(1) They tend to promote the formation of color the perchloroethylene solution. There is no hexachloro-
bodies which make difficult the purification of the product; =0 phene present at this point in the reaction mixture, nor


(2) They tend to promote tie formation of the by-
product 2,4,5-trichlorobenzodicxoIane with an attendant
loss of yield;


(3) They require, if acceptable yields are to be ob-
tained, extreme care that the 2,4,5-trichlorophenol and
formaldehyde be present in exactly the molar ratio
2.00:1.00. Sines the composition of Formalin or of form-
aldehyde is usually imprecise, and since a certain
amount of formaldehyde is lost from the reaction mixture


any unreacted 2,4,5-trichlorophenol.
The perchloroethylene solution of the product c: the


reaction between 2,4,5-trichlorophenol and paraformal-
dehyde is mixed with a solution of 197.5 .erams of 2,4,5-
trichloropherrot in 1000 grams of perchloroethyler.e and
the mixture is heated -,vith agitation to 75° C. There is
•then introduced dropwise over a period of three hours
116 grams of chlorosuifonic acid. The addition of chloro-
sulfonic acid is accompanied by a mild exothermic reac-


by volatilization, this'is a difficUfrcqutement to realize 60 tion and by the e'.olution of HC1. The temperature is
In practice. maintained at 75' C. throu::iout the ch!orosulfcr.iu acid


However, thiougli the use of this invention the above
mentioned disad-. .tntases in prior processes have been
overcome.


Therefor:, art object of this invendon is to provide a 65 The hot perchloroethylene :olution is stirred
new method of producing hexachlerophens from prevt- "' ' L -" •' ' •• "" '
ously known source rratcr:als which is simpler, more
effective and results ia higher yields fay comparison with
prior processes


Another object of this irver.tion is to provide a process
of ths character stated in which one mo! of 2.4,5-Jri-
ch'orophjfial jr.J one .TIC! or forrriJli-'jhvus are reacted


addition and is then held at 75" C. to 80* C. for an ad-
ditional two hours. Agitation is stooped, the ren.-.iniEg
suifuric acid layer is allowed to settle and is sapa.ateii.


10
grams of activated charconl and is '"/tered. t ru reaction
product. 2.2'-mith>ler;e bis^j.-.-S-tricn'orophsrcl). -p/;-
tallires upon cooling anu is separated by Slfraifo.-;. Ths
yield is 310 grams having a melti.n? point of 16-' C.


0 Upoi: concentration of ths mother liquors '.hen is ov-
taine-J an additional 65 srarr.s cf proilact u.,:-,ins tr.e ^ims
melting point.
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Example 2


.197.5 grams ot 2,4.5-trichIorophenoi having a melting
point of 62° C. is dirsoived in 2000 mj- of chloroform,
and the solution is warmed ;o 50° C. «'i(h acitation. Dry
hydrogen chloride is bubbled through the solution at a 5
rate of 5 grams per minute, 2nd over a period of one
hour. 31.6 grams or 95Te paraformaldehyde is added.
Hydrogen chloride addition is coniinued for 30 minutes,
and the mixture is then healed to «-e2ux for one hour.


formaldehyde at a 1 to 1 molar ratio in a solvent selected
from the group consisting of.perchloroetfiylene, chloro-
form and benzene, reacting said 2,4,5-trichlorophenol and
formaldehyde in the pressure of an acid catalyst selected
from the group consisting of benzene-sclfonic acid, an-
hydrous hydrogen chloride and diluted sulfuric acid to
form a solution of a compound which, when dry, has a
melting point of 78° C. and a chlorine content of 46.5%,


id the mixture is then heated to reflux lor one hour. <he,n. add.in= a so!utio:l. °f } rco1 °f :A5-trichlorophenol
A small sample of the reaction mixture, evaporated to 10 <° <.he solullon contain.-* the reacton product of the pre-


^ ' i - ceding step, and effecting condensation therebetween by
the addition of a sulfonic acid selected from the groupdryness, yields a white crystalline compound, having a


melting point of 78' C. ft contains no 2,4,5-trichloro-
phenol or formaldehyde.


To the reaction mixture is then added a solution of
1975 grams of 2.4.5-trici];orophenol. having a melting
point of 62° C, in 2000 ml. of chloroform. The mixture
is heated to 65° C.. under a reflux condenser and with
good agitation. 300 grains of fiuorosulfonic acid is added
drop*iie, over a period of three hours. Agitation and
heating at 65° C. are continued for three hours more,
then agitation is stopped, the acid layer is settled and sepa-
rated. The hot chloroform solution is stirred with 10
grams activated charcoal, filtered and cooled to 10° C.
The crystallized 2,2'-methylene bis(3,4.6-trichlorophenol)
is filtered off, washed with cold chloroform and dried.
The yield is 310 grams having a meiting point of 164° C.
Evaporation of the mother liquor yields an additional 70
grams of product.


Example 3


To 1000 ml. of ber.zene is added, slowly, 58 grams of
chlorcsulfonic acid, and the solution is then heated to
reflux until all KC1 is driven oS. Thtre is thus produced
a benzene solution containing 79 grams benzenesulfonic


a
- consisting of chlorosulfonic acid and fluorosulfonic acid


to produce pure hexachlorophene.
15 2. A reatzjon product between 2,4.5-trichlorophenol


and formaldehyde, having a melting point of 78° C. and
a chlorine content of 46.5%, produced by supplying a
solution of 2,4.5-trichlorophenol and formaldehyde at a
I to 1 molar ratio in a solvent selected from the group


2o consisting of perchloroethylcne, chloroform and benzene,
reacting said 2,4,5-trichlorophenol and formaldehyde in
the presence of an acid catalyst selected from the group
consisting of benzenesulfonic scid, anhydrous hydrogen
chloride and diluted sulfuric acid, and separating the sol-


05 vent solution containing the reaction product from the
acid.


3. In a method for producing hexnchicrophene the
steps of; dissolving a molai equivalent of 2,4,5-trichloro-
phenol in a solvent selected from the group consisting


30 of perchlorethylene, chloroform and benzene; adding to .
said solution an acid catalyst selected from the group
consisting of benzenesulfonic acid, anhydrous hydrogen
chloride and diluted sulfuric acid; then adding a molar
equivalent of formaldehyde and maintaining the tempera-


acid. To this solution is adcifd 197.5"grams 2,4,5-trichloro- 33 ture between about 60° C. and about 70° C. during the
phenol having a melting point of 62' C. The solution is exothermic :e.iction produced as the result of such addi-


tion to produce a reaction product which, when dry, has
a melling point of 78° C. and a chlorine content of


then heated just to the point of reflux, and with good
agitation. S5 grams of 37% Formalin is added over two
hours, .while the water introduced with the Formalin is 46.5%; separaiing the solvent solution from the acid;
taken off as an azeotrope with benzene. The condensed 40 adding a molar equivalent of 2,4,5-tri-bioropheaol dis-
benzene is returned :o th-; reac'ion mixture. Reflux is then
continued for one hour, after which 500 ml. of water is
added' The mixture stirred 15 siinetes £t 60° C., and
settled. The -water layer which contains the benzenesui-
fonic acid, is separated and discarded. 45


A snia!I sample of the benzene solution evaporated to
dryness, yields 2 white crystalline product having a melt-
ing point of 7S° C. It contains no 2,4,5-trichlorophenol
or fonr.aldeiiyde.


The benzene solution is added to 2000 ml. of perchloro- 50
ethyfene, and the benzene is removed from the mixture
by fractional distillation.


To the remaining percblorocthylene solution of ths re-
action product of 2,4 5-trichloropnenol with Formalin is
added 197.5 grams 2.4,5-trichlorophcnol having a melt- 55
iau point of 62° C. The solution is heated to 75° G., and
wi'-h vigorous agitation is added, o'er fi\e hours, 116
grams chiorosulfonic acid. Stirring is continued at 75° C.
for r.vo houis and the acid layer is then settled and sepa-
rated. Th: ict pershlorosthyiens solution is stirred with, co
ten grains activated charcoal, filtersc :md cooled to 10°
C. The crystallized 2,2'-me'Jiy!eae b:3(3,4.6-tric;h]oro-
phenoi I is filtered erf. washed '.vitb roH perchloroethybne
and dried. The >icld .'s 2SO grcms 'w'wz a meltm? point
ot 163° C. Evaporation of the T.ciher liquor yields an 05
2c'di;;or.:(l .55 cr?m: of product


1 claim:
I. In a me:nod for rroduc'^c hev?.chiorcp'ii(ie


ste;-s of. supplying 2 SO.'L


solved in suid solvent to said separated solvent solution;
effecting condensation between said auded molar equiv-
alent of said 2,4.5-?richloropnenol and the reaction prod-
uct in said separated solvent solution by_the addition of
an acid selected from the gioup consisting of chloro-
sulfonic acid and fiuorosulfonic acid: then removing the
solvent solution containing the condensed product and
recovering part hexachlorophens therefrcm by cooiing
and filtering same.
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COMPLETE SPECIFICATION 5" '


Improvements in or relating to Alkali Metal
Polyhalo-Phenates


We, DIAMOND ALKALI COMPANY, of 300 Union Commerce Building, Cleveland
14, Ohio, United States of America, a corporation organised and existing under the
laws of the State of Delaware, United States of America, (Assignees of JEWEL HEBER
PERKINS, Jr., JACK A. BORROR and RAYMOND AUGUST GUIDI) do hereby declare


5 the invention, for which we pray that a patent may be granted to us, and the method
by which it is to be performed, to be particularly described in and by the following
statement: —


This invention relates to a new and improved method of preparing polyhalo-
phenates, and more specifically refers to improvements in the preparation of sodium


10 2,4,5-trichlorophenate.
Polyhalophenates, such as sodium 2,4,5 -trichlorophenates, are used as raw


materials in the production of polyhalophenoxycarboxylic acids which are widely used
as herbicides, and there has been a continuing desire to produce such starting materials
economically, safely and efficiently.


15 Referring particularly to the preparation of sodium 2,4,5-trichlorophenate as an
illustration, it is known to prepare this material by reacting molten tetrachiorobenzene
with a mixture of sodium hydroxide and methanol or water or glycol, by adding all
the reactants together as a charge to a reaction vessel, then heating them under pres-
sure to 100°—250° C. to produce the required reactions. This method involves a


20 danger due to the creation of conditions causing runaway reactions and the formation
—j> of chloracnegens, and is generally less efficient than the method of this invention. The


known method requires the heating of a large amount of a caustic-tetrachlorobenzene
mixture which may result in condensation reactions, causing a reduction in efficiency.


It is an object of die present invention to provide an improved, method of pro-
25 ducing a polyhalophenate, notably sodium 2,4,5-trichlorophenate, in high yield, in a


manner which avoids the hazardous condition of reacting large amounts of hot alkali
and alcohol with tetrachiorobenzene.


According to the invention, an alkali metal polyhalophenate is prepared by heat-
ing a 1,2,4,5-tetiahalobenzene in a closed vessel to a temperature in the range of 140°


30 to 250° C., adding a mixture of an alcohol and an alkali metal hydroxide at a con-
trolled rate, the mol ratio of alcohol to alkali metal hydroxide being from 2:1 to
20:1, and maintaining the reaction temperature in the range of 140° to 250° C.
under a superatmospheric pressure which is at least equsl to the autogenous pressure
of the reaction mixture, the amount of alcohol-alkaii mixture being such as to provide


35 a mol ratio of alkali to tetrahalobenzene of from 2:1 to 4:1.
The desired reaction product is obtained in high yield and, at the same time, the


undesired dangerous condition of large quantities of unreacted tetrachlorobenzene and
alkali-alcohol mixture together in a pressurized high-temperature container is avoided


The teims "polyhalophenate" and "tetrahalobenzene" refer respectively to
40 various halogen derivatives of phenol, such as tetrachlorophencl, and of benzene.


While chlorine derivatives are preferred, other halogen derivatives are contemplated
such as bromo, fluoro, iodo; and mixed halogen products such as bromochlorophenol.


The term "alkali", as used in the specification, refers especially to an alkali metal
hydroxide, preferably sodium hydroxide, although other alkali metal hydroxides, e.g.,


45 potassium hydroxide and/or lithium hydroxide can be used. It is intended to refer


[Price 4s. 6d.}
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also to other sources of alkali, which, under the conditions of reaction, are suitable to
yield the desired high conversion characterizing the practice of this invention, and
otherwise to be satisfactory. An alkali metal hydroxide, notably sodium hydroxide,' js
especially preferred.


5 The term "alcohol" means primary, secondary and tertiary alcohols. Methanol is 5
the preferred alcohol.


It is an essential feature- of the present invention that a polyhalobenzene, prefer-
ably tetrachlorobenzene, is placed in a reaction vessel in a molten or solid state in
the absence of any other reactants. The desired reaction is then carried out by the


10 gradual addition of an alkali in alcohol mixture to the molten tetrachlorobenzene. The 10
addition, at a controllable rate, is seen to be inherently safer than adding all the
reactants at once and healing the mass to the relatively high temperatures required for
the reaction. Another significant advantage of this invention is that less alkali is
required. Previous methods require 3.0 mol of alkali per raol of tetrachlorobenzene.


15 The proposed process provides nearly 100% yield at 2.4 mol of alkali per mol of 15
tetrachlorobenzene. Formerly, large amounts of alkali present caused the following
condensation reactions which resulted in a corresponding loss of the product and
reduction in efficiency.


20


25


30


35


Cl


Cl


This undesirable condition is minimized by the controlled addition of small quantities
of alkali-alcohol mixtures. The end product of the above reactions is termed a
"chloracnegen". Condensation products of this class create the occupational hazard
of skin disease known to those employed in the art as "chlor-acne". This disorder has
been prevalent among operators of prior processes and the absence of the "chlor-
acaegen" renders the method of this invention more desirable than previous processes.


In previous processes, large quantities of alcohol, present in the reaction vessel
at the start of the reaction, are subjected to high temperatures before the reaction
can be completed, resulting in losses through formation of dimethyl ether. The con-
trolled addition of alkali-alcohol mixture to the reaction vessel, in accordance with
the teachings of this invention, reduces losses in alcohol by formation of dimethyl
ether by-product.


The sequence of reaction steps of this invention is set forth structurally in the
following series of equations, it being understood that the alkali-alcohol mixture is
added ai a rate pre-detennined to produce, the most efficient reaction possible. It will
then be appreciated that the reaction proceeds only as the reactants become available
in the reaction vessel.


Ill NaOH + CH^OH^NaOCH, + H3O


"Cl
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With the practice of the invention, as outlined in the foregoing equations, con-
version of greater than 90% of 1,2,4,5-tetrachlorobenzene to sodium 2,4,5-trichloro-
phenate is obtained. The reaction temperature varies from 140° C. to 250° C., prefer-
ably maintained at 175° C. and a superatmospheric pressure is provided which is at


5 least equal to the autogenous pressure of the reaction mixture. The reaction time 5
typically is 3 to 6 hours, although in commercial operations a longer reaction time
of up to 8 hours is not disadvantageous with respect to high yields obtained.


The proportions of the reactants generally can be varied. Thus, molar ratios in
the alkali-alcohol mix can be from 1:2 to 1:20 mols of alkali to alcohol. The overall


10 molar ratios of alkali to tetrachlorobenzene can be from 2:1 to 4:1. The overall 10
molar ratios of alcohol to tetrachlorobenzene can be in the range of 4:1 to 80:1. It
is the preferred method to add 2.04 pounds of alkali-alcohol solution per pound of
1,2,4,5-tetrachlorobenzeae into the reactor at a uniform rate over a period of 2 hours,
maintaining the temperature at approximately 175° C. Steel equipment is employed


15 in the examples of this invention, and steel is the preferred material of construction. 15
In order that those skilled in the art may more completely understand the present


invention and the preferred method by which the same may be carried into effect, the
following specific examples are offered.


Tetrachlorobenzene is weighed into a pressure reactor, such as an autoclave,
20 melted and brought up to the reaction temperature, e.g., 175° C. An alkali methanol 20


solution is heated to 55°—65° C. and added to the reactor over a period which may
vary from 40 minutes to 5 hours, preferably at a controlled rate of addition which is
within the range of 0.4 to 11 mol per hour. When all of the alkali methanol solution
has been charged, the reactor temperature is held constant, e.g. at 175° C., for a


25 period which may vary from 40 minutes to 3 hours. During the reaction, the pressure 25
within the reactor will be in the range of 250 p.s.i.g. to 700 p.s.i.g., due to" the auto-
genous pressure of the alcohol, and will vary according to the amount of alcohol added.
When the reaction is complete, the charge is cooled to reduce pressure. Steam is
applied to the reaction vessel to distill off all the unreacted methanol which is collected


30 through a condenser system and recovered. When all the methanol has been removed, 30
water is added to the reaction mass which is now a crude sodium trichlorophenate.'
The crude sodium trichlorophenate is transferred to a distillation vessel, where by
steam distillation the intermediate reaction product, trichloroanisole, is removed and
recovered. The steam-stripped sodium trichlorophenate is then pumped through an


35 enclosed filter, which removes the salts, and is then diluted and stored for later use 35
in the 2,4,5-trichlorophenoxyacetic acid production.


By way of illustration, the process of the invention is carried out by heating
1,2,4,5-tetrachlorofaenzene in die closed reaction vessel to a temperature of 175° C.,
adding 11 mol per hour of sodium hydroxide contained in a mixture with methanoi,


40 the mol ratio of meihanol to sodium hydroxide being 5.4:1, and maintaining the 49
reaction temperature of 175° C. for a period of 3 'hours, under a pressure of 270 to
490 p.s.i.g., the amount of methanol sodium hydroxide mixture being such as to
provide a mol ratio of sodium hydroxide to tetrachlorobenzene of about ,2.2:1.


In the following examples, carried out in the manner indicated, the results are
45 indexed comparatively: 45
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EXAMPLE 14. ' , I
To the reaction vessel is added 1,030 g. (5 mol) of 1,2,4,5-tetrachlorobenzene. A


20% by weight NaOH in methanol solution is prepared by adding 440 g. (11 mol)
NaOH pellets to 1,920 g. (60 mol) of commercial grade methanol and heated to 63°


5 C. The reaction vessel is heated to 170° C, at which time the alkali methanol mix- 5
ture is added to the reaction vessel over a period of 1 hour at a uniform rate, which *
will ultimately provide a 2.2:1 niol ratio of alkali to tetrachlorobenzene, respectively.
At the end of 1 hour, when all the alkali methanol mixture has been added, the closed j
reaction vessel is maintained at 175° C. for a period of 3 hours. The pressure within ''


10 the container reaches a maximum of 492 p.s.i.g. approximately one hour after the 10
end of the alkali methanol addition. After cooling, pressure is reduced, and steam is
applied to the reaction vessel to distill off the uareacted methanol. When all the
methanol has been removed, water is added, and the crude sodium trichlorophenate
may be purified if desired.


15 It is to be understood that, although the invention has been described with specific 15
reference to particular embodiments thereof, it is not to be so limited since changes
and alterations therein may be made which are within the full intended scope of this
invention, as denned by the appended claims.


WHAT WE CLAIM IS: —
20 1. A process of preparing an alkali metal polyhalophenate, which comprises 20


heating a 1,2,4,5-tctrahalobenzene in a closed vessel to a temperature in the range
of 140° to 250° C., adding a mixture cf an alcohol and an alkali metal hydroxide
at a controlled rate, the mol ratio of alcohol to alkali metal hydroxide being from
2:1 to 20:1, and maintaining the reaction temperature in the range of 140° to 250°


25 C. under a superaanospheric pressure which is at least equal to the autogenous 25
pressure of the reaction mixture, the amount of alcohol-alkali mixture being such as
to provide a mol ratio of alkali to tetrahalobenzene of from 2:1 to 4:1. 1


2. A process as claimed in Claim 1, wherein the tetrahalobenzene is 1,2,4,5- ;
tetrachlorobenzene. i


30 3. A process as claimed in Claim 1 or 2, wherein the alkali metal hydroxide is 30
sodium hydroxide.


4. A process as claimed in Ciaini 1, 2 or 3, wherein the alcohol is methano!. ; 15
5. A process as claimed in any preceding Claim, wherein the reaction vessel :


pressure is maintained in the range of 250 to 700 p.s.i.g.
35 6. A process as claimed in any preceding claim, in which the alkali metal 35


hydroxide in the mixture is added at a controlled rate in the range of 0.4 to 11 mol
per hour. ' 20


7. A process as claimed in any preceding claim, in which sodium trichloro- ;
phenate is prepared by heating 1,2,4.5-tetrachlorobenzene in the closed reaction vessel


40 to a temperature of 175° C., adding 11 mol per hour of sodium hydroxide contained 40
in a mixture with methanol, the mol ratio of methanol to sodium hydroxide being
5.4:1, and maintaining the reaction temperature at 175° C. for a period of 3 hours, 25
under a pressure of 270 to 490 p.s.i.g., the amount of methanol sodium hydroxide
mixture being such as to provide a mol ratio of sodium hydroxide to tetrachloro-


45 benzene of about 2.2:1. 45
S. A process of preparing an alkali metal polyhalophenate, as described with


reference to the foregoing Examples. 30
9. Alkali meta] polyhalophenates, when prepared by a process as claimed in any


preceding claim.
POLLAK, MERCER & TENCH,


Chartered Patent Agents,
Audrey House, Ely Place, London, E.G. 1 . 35


Agents for the Applicants.


Leamington Spa: Printed for Her Majesty's Stationery Office, by the Courier Press
(Leamington) Ltd.—1966. Published by The Patent Office, 25 Southampton Buildings,


London, W.C.2, from which copies may be obtained.


45
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PROCESS FOR THE RECOVERY OF
2,4,5-TRICHLOROPHENOL


Bernard H. Nicolaisen, Ktmnore, N. Y, assignor to Otin
Mathieson Chemical Corporation, a corporation (A
Virginia


Application May 7,1953, Serial No. 353,65?


1 Claim. (CL 260—623)


My invention relates <a the production of 2,4.5-trichlo-
rophenol by caustic hydrolysis of l,2,4,5-letractJc,rrben-
zene acd in particular relates to the purificap'sti of the
crude 2,4,5-trichloropbeno! product sc ueiivcd.


In the caustic hydrolysis of 1,2,4,5-tetrachlorobrczene
numerous contaminating products are formed. Meth-
anol, for example, which may be used as a solvent for
the hydrolysis reaction, tends to cause some production
of tricbloroanisole and dictilorodimethoxybenzea. The
presence of the usual small amounts of other tetrzchloro-
benzene isomers, such as 1,2,3,4-tet^chiorobecziQe, as
impurities in the symmetrical 1,2,4,5-tetrachloroleiizene,
causes the production of undesired position isoaers of
2,4,5-trichlorophenol.


At the present time there exists a substantial demand
for a high purity 2,4.5-trichloro?henol product siiich is
not satisfied by the crude derived by the caustic hydroly-
sis of 1,2,4,5-tetrachlcrobenzene. The demand is, in par-
ticular, for a product having a rneJu'ng po:Jit ova 65' C.
which in the molten stale has a water-white color. The
product must also be completely soluble in caustic solu-
tion, e. g. 0.1 N NaOH, and should be at least 995 p-ire.


Caustic-insoluble materials, such as trichloroaniscle and
dichloredimethoxybenzene, may be removed to srae ex-
tent by steam distillation of the alkaline phenaie solu-
tion but complete removal of these impurities requires
•excessive amounts of steam. Other impurities, "«••* as
the position isomers of 2,4.5-lrichlorophenol arc more
difficult U> :»parate because of their similar chemical and
physical properties.


A high purity 2,-i,5-trichloropheno! product mesisg the
above specifications can be recovered from the erode tri-
chlorophenol obtained by csustic hydrolysis of 1,2,4,5-
tetrachiorobenzene. I have found, in particular, that
crude 2.4,5-trichlorophenoI resulting from the scidiSca-
tion of die alkaline hydrolysis mixture can be separated
into pure 2,4,5-trichloropheno' free from undesirable con-
taminants by a step-wise extraction with aqueous caustic.


The process of my invention thus essentially requites
extracting crude 2,4,S-tricb!orophenol with aqueous caus-
tic solution sufficient in <JEcunt to convert 2!] of the
2,3,6-trichlorophenoI and otlier extraneous phenols pres-
ent and a minor proportion of the 2,4,5-trichloropbenol
to the water-soluble corresponding phenates. The op-
eration is carried out at a temperature at which th." r-benols
are in £he liquid state. Unneutralized phenois are then
separated from the dilute aqueous phenate solution.


The unneutralized phenols, separated from the icaeous
phenate phase, are further extracted by tbe sddiiion of
aqueous caustic solution in an amount sufficient to con-
vert substantially less than the total of th; phenols pres-
ent to the corresponding phenates. The extraction is
again carried ot.t at a temperature at which the phenols
are in the liquid state. Tht aqueous phsnate extract so-
lution is then separated from the remaining undissohed
oils. Acidification of this second extract yields the de-
sired purified 2,4,5-trichlorophfnol product which b sep-
arated and dried.


15


30


The remaining undiiiolved oils comprise tricr.Iorophe-
nols contaminated with alkali-insoluble impurities and are
useful as crude tricnlorophenol for most purports net re-
quiring the pure isomer. The phensle solution obtained
in tbe first extraction step, although relatively impure,
is alsj suitable for use after acidification as crude tri-
chlorophenol. Alternatively, both fractions may be
worl.ed up for specific trichlorophenols or phenol ethers
contained therein or they may be discarded.


10 My invention will be further illustrated by reference
to the accompanying drawing which is a diagrammatic
fiow plan of the process.


Crude 2,4,5-trichlorophenol, obtained by catisdc hy-
drolysis of 1,2,4,5-tetrachlorobenzene followed by aridifi-
cation, is introduced by line 1 to a first extraction step 2.
'1 l.e crude 2,4,5-trichloropheno! is extracted with aqueous
caustic introduced by line 3 in an amount sufficient to
convert ali of the 2,3,6-trichIorophenol and a minor pro-
portion of the 2,4,5-trichlorophenol to the water-soluble
corresponding phenates.


Extract phenate solution is separated and removed by
line 4. »f desired, the phecates are acidified by means
of u. mineral acid in zone 5 and the phenols containing
substantially all the 2,4,6-trichJoropbenoI and a few per
cent of the 2,4,5-trichlorophenol of the original charge
are removed by line 6.


The undissolved phenol residue from the aqueous
phenate solution of extraction step 1 is separated and re-
moved by line 7 to the second extraction step 8 and treated
with aqueous caustic solution introduced by line 9 in
an amount sufficient to convert less than the total quan-
tity of the phenols contained in the residue to the corre-
sponding phenates. The undissolved phenol residue after
caustic treatment is removed by line 10.


The phenate extract solution is separated and removed
by line 11. If desired, the phenate extract is steam
distilled in zone 12 to improve the color of the 2,4,5-tri-
chloropbenol. Steam distilled phenai •xtract is re-
moved by line 13 and acidified by means of z minerU
acid in zone 14 and 2,4,5-trichlorophenol is removed by
line 15.


It is advantageous to use an aqueous caustic solution
extracting agent containing not more than about 10%
by weight of caustic since the employment of more con-
centrated caustic solu:;ons results in dissolving a signifi-
cant proportion of unneutralized phenols by the result-
ing aqueous phenate solution. Water should be added,
therefore, to the aqueous extracting solution prior to or
during each extraction, if required, to adjust tbe phenate
concentration to not more than about 155S by weight
to insure the separation of the unneutri-.zed phenols as
a separate phase which may be removed from contact
with the aqueous phase.


The caustic used in the extraction process wiH ordi-
narily be iOdium hydroxide but other alkali metal hydrox-
ides, particularly potassium hydroxide, may also be used.
The amount of caustic employed in the first ertrsction
step preferably is sufficient to dissolve all of thr 2.3,6-
trichlorophenol and other extraneous phenols present arid
at least about 1 or 2% of the 2,4,5-trichlorophenol. The
proportion of caustic used in the first extraction is thus de-
pendent on the purity of the original crude 2,4,5-trichlo-
ropbenol. This in turn depends on the purit} of the
1,2,4,5-tetrachlorobenzene employed to produce the crude


<>5 2,4,5-trichlorophcnol. Less pure 2,4,5-trichlorophenol re-
quires a greater amount of caustic in the first extrac-
tion step than when the crude trichlorophcnol contains a
smaller proportion of impurities. With very impure mix-
tures, the caustic may amount to sufficient to extract as


70 much as one-third to onc-hal; of the phenols present.
The amount of caustic used to extract the residue from
tbe first extraction step will range from about 25 Sc to
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about 957o of that rcquiicd to extract the phenols pres-
er.t as water-soluble phcnates.


Ste?m distillation before acidification of the crude
2.4.5-trichlo-ophenate solution resulting from the hy-
drolysis is extremely beneficial in that it removes some
of ihe caustic insoluble impurities which otherwise arc
concentrated in the residual materials, making phase sep-
aration after each extraction progressively more difficult.
Steam distillation thus reduces the proportion of rcmain-


The separated trichlorophenol residue from the first
extraction is then treated at about 70* C. with an amount
of 5% aqueous soiiium hydroxide calculated to convert
about 90% of the original charge, calculated ss 2,4,5-
trichlorophenol to sodium 2,4,5-trichloropbenate.


After agitating and separating at about 70° C., the un-
dissolved portion is removed and is combined with the
crude trichJoropheaoIs obtained by acidifying the first
extract. Steam distilling the second extract solution be-


ing crude trichiorophencl to be reworked or discarded 1° fore acidification aids materially in removing undissolved
a-jd further permits taking a larger heart cu; of the crude
product by c?ustic extraction in the second step and the
recovery of a larger proportion of 2,4,5-trichlorophcnol
of the desired degree of purity. Steam distillation of the


materials and results in an improvement in color of the
2,4,5-trichloropbcnol obtained by subsequent acidification
of the extract. The second extract solution, with or with-
out the steaming operation, is then acidified by the use


2,4,5-trichIorophenol obtained by acidification of the sec- 16 of mineral acid, for example sulfuric or hydrochloric
ond exf.<iction is also advamageous in improving the color acid, at 60C C. The liquid 2,4,5-trichloropbenol formed


is separated from the aqreous salt solution, steam dis-
tilled, dried, and crystallized. Ths crystallized product
has a melting point in excess of 65* C., is water-white in


of the purified product.
While the extraction process of my invention is car-


ried out at temperatures at which the trichlorophenol is
liquid, the acidification of the extracts and recovery of 20 color, and is in excess of 99% purity,
phenols therefrom may be carried out at the same or I claim:
lower temperatures. By acidifying the extracts at rela- A process for the recovery of 2,4.5-irichlorophenol from
lively low temperatures, the phenols may be precipitated crude mixtures thereof obtained by caustic hydrolysis of
as solids and removed by filtration. Alternatively, at 1,2,4,5-tetrachlcrobenzene, which comprises extracting
elevated temperatures the trichJorophecol products may 26 the crude 2,4,5-trichlorophenol at a temperature at which
be obtained as liquids. The purity of the crude trichloro- the mixt'ire is in the liquid state with aqueous caustic so-
phenol and of the final products determine* the limiting lution in an amount calculated to convert the contami-
temperatures below which acidification of the extracts natiag chlorophenols and a minor proportion of the
must be carried out in order to obtain the products as 2,4,5-trichlorophenol present to the corresponding phe-
Eolids. However, all the operations are preferably car- 30 nates, the resulting solution having a phenate concentra-
ried out between about 20* and 80* C. tion of not more than about 15 per cent by weight, sep-


„ , arating the undissolved residue from the resulting aqueous
" p pbenate solution, extracting the separated residue at tem-


A erode 2,4,5-trichloropheno! product (M. P. 60" to perature at which the residue is liquid with aqueous caus-
62* C.) is obtained by acidifying the crude alkaline 35 tic solution in an amount calculated to convert less than
solution resulting from the caustic hydrolysis of 1,2,4,5- the total quantity of the phenols contained in the residue
tetrachlorobenzene and contains about 97% of 2,4,5-tri- to the corresponding phenales, separating the resulting
chlorophenol, 1% of 2,3,6-trichlorophenol and about 2% phenate extract solution from the remaining undissolved
of tricbloroanisole and other impurities. The crude phe- residue, and acidifying the extract solution to recover
nol is then extracted at about 70* C. with an amount of 40 2,4,5-trichlorophenol.
5% aqueous sodium hydroxide calculated to convert about
5% of the phenols present to the corresponding sodium References Cited in the 5Ie of this patent
phenates. The extract solution after separation from un- UNITED STATES PATENTS
dissolved phenols yields an impure product containing
upon acidification substantially all of the 2,3,6-trichloro- 45
pbecol and a few per cent of the 2,4,5-trichlorophenol
of the original charge.


Nikawitz et al May 30, 1950
Henrich Oct. 28, 1952
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2 Claims. (Cl, 260— $23)


Oar invention relates to the' productior cf 2.̂ ,5-
tricMorophesol by caustic hydrolysis of l,2,4.5-:î 2chlo-
robsniene and in particular relates to the pupation of
the crude 2,4,5-trichlcrophenol product so ds^rsd,


In the caustic b;.dro'.ysis of 1,2,4,5-tetracbircbeazene
numerous conascsfciaag products are formed. i-Jsthanol,
tor example, which may be used as a sohtn for the
Tiyaroiysis reaction, tends to cause some pncxtion of
trichlcroanisole and dichlorodimethoxybscsi— The
presence of the usual small amounts of other •^rschloro-
i>szzene iserr.ers. svch as 1,2,3,4-titrachlorciiKczaie, as
impurities in the symmetrical 1,2,4,5-tetrachlKeoeazene,
causes the production of undesired position isaaen of
2,4,5-trichloropher.oL


At the present time there exists a substantial demand
for a high purity 2,4,5-trichlorophenol prodcn which is
not satisfied by the crude derived by the caustic rydrolysU
of 1,2,4,5-tetrachJoroienzeae. The demand &, in par-
tira-sr, for a prodac: having a meltiag point cr±r 65° C
v.-bica in the moi:en state has a color from wir-i to near
white. The product must aiso be complete]? soluble in
catistic solutioa. e. g. 0.1 N NaOH, and should re a least
99% pure.


Caastic insolub'es, such as trichlorcanisoleEsIxfichlo-
rodiraetboxybesvztte, may be removed to sone stent by
steam distElatica although their complete removal re-
quires inordinately large amounts of steam. Gier ini-
purities, however, such as the posiLoa isoaa« of 2,4,5-
tricblorophsnol. are more difficult to ssparau bsanse of
ti:sir amilar cbjmisal and physical properties.


>,e have d^overed that a h.gh purity 2,4^nchioro-
paenol produc; net: i* the above spedficanos cay be


bacrticidar fiat the solution of crude sodium i4J-tri-
chlcrc^henaie -A-hich is recovered from (be CHraic hy-
drolysis of 1.2 4,5-tetrachlorobenzene may te ^arated
L-cm the undtsWfale contaminants noted ACTS by a
s«3-vriss neutrsii^tion process.


The once* of our invention thus enenta&r requires
MctraKziag crude 2 4,5-trichioroohecate sol=£as by ad-
dition of mineral add thereto in an amount scSrent to
neutralize excess aSkaltiity of the sclution s=i a minor
proportion of the phenates presicu The ssarzlized
phenates are released as the free ptenols wiaci separate
iroci the dilute aqueous mixture as ^ separate pia.*. L e.
•R'hsn ihe total pheaate-phenol con-iintration is sot more
than about I0?e by weight. Thus, we conterrrhte the
addition of water, when required, to adjust tit jhecate-
phenol concentration to not more thaa 10?fc b«" R-eight,
either prior to lL± first neutralization step orinr^diateiy
theresf!-r, whereby the resulting phenols art pisssi. out
and then may be separated from th: aqueous pbase which
contains the remaining unneutraliied phenates.


The aqueous phenate phase separated fron ibs phenol
phase is further neutralized by the addition of rainiral
acid but in an amount sufficient only far recovery a-s the
£r« phenols of substantially less than the tou: of the


y'.es renrainir-g in solution. The phsr.cls ihws ont
cpoa As second nc-utral'ZLtion sle? without fur^r ad-


d fromd are s^ri
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. . . .
F«re ^.^ricrorcr^nil pracact


*•"* lavsr-iion v-'.-i £>e fcrtier described :n conjunction
with the tccri-npaayir.g drawing which comprises a flow
ihest iiii-stratins the essential features of the ansUcar.ts1


r>~oc°ss
'" In";ht tow!ns an aqueous solut.:on o{ cruds ^.^_
chlorcphensie obtained by the caustic hydrolysis of
1 .2.4,5-tetrEchlcrobenzene is introduced to zone 1 of the
j-lov.. shse- v.Yl(..., :t is contacted anS partially neutralized
with mineral acid. The phenols produced by tbe partial
neutralization are separated in ions 2 by a passe separa-
tioa based upon the insolubility of phenols in aqueous
solutions having a cher.oi-pheaate concentration of not
more than about 10% by weight. The aqueous ptsaate
solution is then subjected to a second partial nentrhiiza-
tion ia zone 3 by an additional quantity of rr.ineral acid.
The aqueous phecol-phetiate solution is then subjected to
a second phase separation of phenol in zcae 4. The
aqueous layer from this separation contains residual
phenate which can be recovered as crude passol and
recycled. The phenol iayer from the separeiion of zoos
4 is the product, substantially pure 2,4,5-trichlcrophenol.


Tin phenols precipitated in the first neutralization step,
although tbey may be relatively impure, are suitable tor
use as crude trichlorophenol. The pnenates remaining
in solution after the secorS neutralization step may be
recovered as the ires obet-ois "by conspje'.s neinra'izatiDn
and are also useful as crude trichlorophecoL


The amount of aci5 employed in the first aeutr&lisa-
rion steps ranges from ea amount efficient to r?atra!izs
the excess sdlxiiciiy End to -spring free 25 Kttis as about
j or 2w 01 the Dhesates present -up to an araoust sc3-
cient to spring free as much as a third or •£ half of the
phenates present. The amount of acid -sdded to aea-
tralize the aqneoas phase sepsrSted from the first neu-
tralizaiioa step may range from about 25% to about 90
or "95% of that required to spring the pheaates present
^ ^e correspondin" phenois. The particular -choice of
0-ODOrtiOI1 cf acid added is largely dependent upon Ihe
' £ of ^ oriz[nal cmde 2,4,5-trichloroohenate soiu-


tion ; ,n mn! ̂  rf rf ^ solution ̂ ^ }ar£dy^ ^ of ^ i,2ASwtaiMUor6baaeae &*-
^^ P-duce the crude ^-t.-ionlorop^te solu-
««?- Wora "=*«* 2A5-trioDlproPhenate solutions re-
^re * «"«» r £Tnouat 0^.c'd« «.* nnt ^
"* ** a ls=ser *aaw!t ln, &e «scond
«*P- Gs«rs:!y any niineral acid, such 6s wifime or
ayorosraonc acid, is saitaole.


We havf ?o<and *«* a pretreBtment of the ?.4.5-tncMo-
rophenate solution, such as by steam SistiL'ation to remove
*°m; of th.? caustic insoluble impurities, is extremely
beneficial i^ that it lowers the required amount of acid
for the ftrs: step c' r.eutralb^tion and pertniis a greater
amount of acid to be eroaioyed ia ihe second nratraliza-
tion step., thus pennrttlng liighly mcreased 5'islds <tf the
recovers! iilgh purity products. Steam dTstiilPtion <ff the
product of th: second neutralization is also savsst&gsoas
as the crfcr of the pure 2,4,5-trichIorophenot product is
thus improved.


Our process is conveniently -carried out at any rsspera-
rare at vhi;h the phenate solution is m the liquid stite,
preferably between about 20° and about 30* C. The
most ur,j>orf2r.t aspect of temperature is v.hstber 'the
phsaols sre to be pissed out as -solids or liqnks, for the
tesipersture st which the process is carried out" must cf
course ba selected having in niiad whether a liquid-solid
or a liquid-liquid separatioii is contemplated.







'~~ _ .", ''_Z-:ri-Varc-r" er.ol obtained by scidifj'jng the
~ :" *..--atr "_Oact c: t^i caustic b\drVj rs of 1,2.4.5-


"—: ci;r.r_-s uiG hii.rg the fotlcwg analysis:


„ ?. °C 60-62
---" - rer;est 0.00
A±, vt percent 0.05
?>ji,r-si equivalent 207


(Theoretical 1985) 10
Z.-.f-trichloropaenoI, w-L percent 97 ' 'irfn»-ic>0
U.f-iiicjlMopianol, vt percent 1.0 (infra-red)
2 -.S-niciuorcatusoIe, V.-L p-ircent 10 finfra-red)
Usfs-itified (act tars), -f-i. percent 1.0 fspprox )


~^s reacted with caustic 'c a pH of 10 3nd c:r?Ti d'slilled
;s renove tricb!o~oaniso e sad some uniO="'Scj ms.tc-
r^L, later proven to be c^orodimethox}benzene fion
£s piecate solution. Tc the resulting aajsous phenatc
jclTtfsa was added one-trird the amount cf aqueous hy-
crKiloric acid required ID neutralize the sbjht excess of
ET'-.li end all the pheaatss present Suffideat water was
z.izzC to cause phase separation of the free phenols from
is aqzsous phenute so»ut.on, which was then decanted.
Tie phenol Isyer was Crashed free of phenstes with wa-
t=r sxd the washings sdc.-c to the aqueous pirenate layer.
Afxsr stsara. distillation to ssparate color bodies the sep-
Ersisi phenol contained 99% "- 4^-tricblorophenol by
iris-red analysis, was cc^pietely soluble is 0.1 NaOH
Eiirdca. melted at 64-65' C. and bad a central eqaiva-
!«=t cf 205-7.


Ar equal amount of hydrochloric acid «as added to
£:s rssidual pheaate solrion. The free phenol which
v-£s rsparstsd therefrod sor:tained 100% 2,-,5-trichloro-
ri^r; by infra-red £B£i-£sr was completely soluble in ,_
C.1 >7£GH solution, meltec at 65-65.5° C.. had a neutral
ecrh'£eat of 201, and -C-ES water white in the molten


for Kt 'r
rs S.t~ e r :c^r2.'-. phi^a-s s~lr?3 is


3 on


20


25


30
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psrts cf cruue 2 - J-trich'.Qrophenol. having the
^£iy?ts as ia Example I. are reacted v ith 20 parts
i hyiJrc'ide in 950 parts vater ftnd 55 parts of
js frc_j & previous batch to produce about 10%
s^> pbsnats soluticn. 10% of the phcnates arc
sssio-atb} addition of 10% of HC1 (37% cone.)


cneiric'\Hy requitd. for complete centralization.
encis are separated by filtration and ^ ashed with
ts water, recovenr? 55 parts washings which are
s in the rreparanDr of the 10% phtaate solution
subsequent batch. The impure 2,4,5-trichIoro-


-10


A folrd cnt was obtsixsd by completely neutralizing
tit RHsabsiag phenatas. resulting in pjscipilation of
S2:s.D!s whisb. analyzed 5Z% Z4,5-trichlorophenol and
L5?5 2,3>6-tricblorophe--cl cy infra-red acal> sis.


EV.Tnp/e //
In fids es2mple crude pienate solution, prepared as in


Sarsrls I, was acidinec step-wise following the proce- 4o


cirs of Hsampls I emplcymg first 10% of the acid the-
crs-JsIiy required to neczralize the slight excess alkalin-
ir- sad all the phenates present as the free pnenols. then
CC'~ and then 10%. The steam distillation step was
cciu'ii sad snfScieat wsrer was added before the first t)0
Eric_5;ation to lower tts pbenate concentratioii to about
IC^r by weight The first ait of phenols recovered was
ir :̂ in alkali icsoluble prganics ccntainiug oruy 67%
Z-^-trfehloroEhenol by kfra-red analj'sis. The center
ctt trgs 99.5^ 24,5- anc 055£ 2,3.6-tnchJorophenol by •">
c±l-rsd anslj-sis and melted at 65.5-66° C. The third
ccLEialjzsd 98 S %4,5-EricMorophsnol.


Iz the follo'̂ iEg tffo examples ?U parts are oy weight,
otherwise notsd.


CO


(.5


70


H . — -: ) (o prssc cut PC'S of ie j - rr r
onpraV, ~-jr;- £3 free ph:nr's 1-iS pr.ei.rj: "t _:p
an led fro— t_s --- ,vag aquer^s layer by £ltr; .ir. =c:;
are washed v Itr. 5 } tarts water, recovering 00 pr: ̂  v->ih
ing which are rdisc to the aqueo'os filtrate. The vrcrhe
phenols ere stssra cJrdSed aad £bea dried to yield sub
stantially purs 2--o-tr:chJoroj>hecol.


The rsraa,2j:r £ltr£.te, incluirg 60 parts washes


Ths
and


noted abovs, is t̂ :z treated vi'i HO O7%
spring free (he resaidcg phecates as the pheco}^
phenols which ?i2se out are separated by Sitratio
?rc recovered for sa'e as crude trichloropnenols. .
hall the l?.sl cro^p of phenols do not phase out ar.d rerr
cissoiveti in tae fLtrate of the third neutrailrstior. s
They also msv es recorer^d for crude sales.


Example TV


250 parts of cruis 2,4.5-trichlorophenoI of the
analj'sis as zhai employed in Ex^raple I ere reactsi
50 parts sodium hi arosde in 250 parts water. 24.S parts
HC1 (37% COEC.) trs added to spring free a portia^ of
the phecates as the phenols. 20DO parts v.ater ars thea.
added to phcss si£t fe phenols welch are separatee frxxn
the aqueoBS phesatt pbase by filtration. The phetnls are
washed and 16 parts recovered as crude trichloropasioL
The washings, corabisd with, the aqueous fltrati. £rs
treated w«th 100 carts HC1 (37fo ccnc.) to pbass oot
212.9 parts of 2,̂ 5-rricbloropb.enol which is wastes end
steam distilled to recover 165.6 fzits pure 2,4p-tridiofO-
pheaol. The wasri:̂ , corabi^sd with the aquscis fil-
trate, are fciasr treated v,-iti 27^Z parts HC! (37?J ccnc.}
to recover 3.2 pans of crude trichloi-ophenoL


We dsira:
1. A procsss for 5tt prodnctioa cf 2,4^-trichlorcpbeBol


from aqueous cistares c-f erode 2,4 S-trichicrspzsssa
obtained by cs2stb hydrolysis of i,2,4,5-t«ra;hlcre-bes-
zene, wb'ci cosiprbss adding raiaeral acid to the cmds
2,4,5-trichlorcpberat; mistare ia amount ErSds t̂ to
neutraiizs excess alLalicitj' and a minor prop-orifea of
the phsastes present, which fonr corresponding pi
separating the ?h=2ols as separate phase froa
aqueous mixture bsrisg a phenol-phenate content o£ not
more than sboot 10?S by weight, adding Einerai scid to
the separsted selects phase in an aniounl suScitnt to
convert less lisa the total quantity of remaiidrjg phisaies
to correspo^dirs pbenols, and separating 2A5-!ricfc!-DvO-
phenol fiom tie agasous phase.


2. A process for the recovery of 2,4,5-trichloropheooI
from crude miztn-cs thereof obtained by caosti; fcj^£oi-
J'sis of l.̂ Jv^-tetrsCiSlorobenzsiie, which cooiprises B5ffiag
aqueous c&ustic soltrdoa to crude 2.4,5-trichIoroplssE3l to
convert all phtorls present to the corresponding phesstes,
adding miners? acid to the crude 2.4,5-trichIoropberats
mixture ia aaoizt r^Scient to neutralize excess thirty
and a miucr propomoa of the phenates present. T=aich
form corrss?ord.ni2 phenols, separating the phesals as
a separate phase frtcn dilute aqueous ritxture ha'iag a
phenol-phscr-tE ccatert of not raore than about ICfS by
weight, addbr rr ~eral acid to tbe ssparaled S^KTJS
pha-;e hi fin Ert^jat srfScient to convert less t'^rs the
total qiiEEtl'y cl rgr*.sJ"!tig phiuai.es to the corrispc^d-
ing phe^c's, atid sspara'ang 2,-j-tnch!oroj;hero! fnm
the aqueous rhase.


Eeferscces Cned ia the file cf this patent
UMT£Z> STATES PATENTS
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This Invention relates to a process for prepar-
ing 2,4 5-tnchIoro phenol, and more especially
to a process ^ herein 1,2,4,5-tetrachloro benzene
is subjected to alkaline hydrolysis in the presence
of ethylene- or prcpylene glycol (propane-
diol-1,2).


2,4,5-trlchIoro phenoi has been prepared from
1,2,4,5-tetrachloro benzene by hydrolyzing the
latter with alkali in the presence of methyl al-
cohol, the process being conducted under con-
siderable pressure, of the order of 600-300 pounds
per square inch Special pressure equipment is
required for conducting such a process. More-
over, appreciable amounts of the methyl ether
of 2.4,5-trichloro phenol form, when methyl al-
cohol is employed; and the formation of the
ether is undesirable as it decreases the yield of
the desired free phenol.


Our present invention overcomes the foregoing
disadvantages and provides a process fc r making
2,4,5-trichloro phenol from 1 2 4,5-cetrachloio
benzene which can be conducted w:th cheaper
and simple'- equipment than is required by the
prior art process, and which does not result in
the formation of any appreciable amount of
ether.


In general, our process may be conducted by
dissolving an alkali metal hydroxide, such as so-
dium hydroxide, potassium hydroxide and lith-
ium hydroxide, in ethylene glycol or propylene
glycol. or a mixture thereof, at elevated tempera-
tures wnile stirring the contents, the tetra-
chloro benzene is then added and the mixture is
heated for a few hours, normally 3-4 hours being
sufficient. The end point of the reaction can be
determined easily b> taking a sample of r,he re-
action mixture and diljtmg it with ^ater. If
the sample is water soluble or practically entirely
soluble in the water, the reaction may be con-
sidered to have been corrpleted. The desired
phenol may be isolated in -(•(•orclance vith known
procedures. For exa—<o.t. the reaction mixture
may be cooled after tr.t- res': as above shows sub-
stantial compiet.on of the reaction, and then
n.c_dined \vith a mineral ac:d such as hydro-
chloric acid The p.ecipitated alkali metal chlo-
ride Is filtered off The filtrate is poured into
water, causing the 2 4,5-tnchloro phenol to pre-
cipitate. The phenol Js extracted with benzene
and the benzene extract is distilled to remove the
benzene and yield the phenol. The aqueous
layer remaining after the benzene extraction
is fractionally aus tilled to remove the glycol
employed.


proportions of the ingredientt. used may


be varied. The alkali metal hydroxide Is used in
amounts equivalent to at least 2 oiols of hydrox-
ide per mol of tetraehk>ro benzene. 2-3 mok of
hydroxide per mol of tetrachloro benzene gives


5 excellent results. Higher amounts of hydroxide
may be employed, but are unnecessary.


With regard to the amount of glycol which
should be employed in our process, we find that
excellent results are obtained when about 750


10 grams of the glycol per 216 grams (1 mol) of the
tetrachloro benzene* are lused. Larger amounts
of glycol 2T>n.y be ussu, but in such cases no ad-
vantageous results follow. Amounts less than
450 grams of glycol per 216 grams of tetrachloro


15 benzene are not recommended, as yield and qual-
ity of the desired phenol are adversely affected.


The temperature range at which the hydrol-
ysis may be effected is between about 160° C.
and 200° C., the preferred range being between


20 about 170° C. and 180° C. Higher temperatures
are obtainable when propylene giycol is employed
than is the case when ethylene glycol is employed.


A special advantage of this process is that it
can be conducted at atmospheric pressure, under


25 reflux However, if desired, the contents may
be heated in a closed system, whereby a slight
pressure is built up, amounting however to not
more than 15 to 20 pounds per square inch, and
not necessitating the use of any special pressure


30 equipment in the plant.
The Invention is illustrated by the following


examples without however limiting the same to
them.


Example I
35


40


CO


60 grams of sodium hydroxide flakes (95%
NaOH) were dissolved in 500 grams of ethylene
glycoi in a 2 liter three-necked flask provided
with sth-rer and an air condenser. The contents
were heated to 150° C.-1600 C , this step requir-
ing about 30 minutes. 144 grams of 1,2,4 5-oet-
rachloro benzene were rapidly added to the so-
lution, and the mixture was heated to 170° C.-
180° C (inside temperature) , and maintained at
that temperature range for 4 hours. 10 grams of
tetrachloro benzene sublimed in the air con-
denser and were recovered. A sample of the re-
action mixture gave a clear solution when dis-
solved in 10 times its weight of water.


The reaction mixture was allowed to cool;
dry hyd'-ogen chlorMe wis passed into it until it
became acid to litmuj. The slight excess of hy-
drogen chloride was neutralized by the addition
of a small amount of sodium bicarbonate. Ait«r
cooling again to about 20° C.. the salt was filtered
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by suction smd the suit case was T&shed with
00 cc. of isopropyl alcohol. 600 cc. of water Tare
wided to th« filtrate resulting in a bottom layer
of precipitated tlchloro phenol and a top layer
of dilute ethylene glyccL The entire mixtore was


• extracted with iCO co of benzene, then with 100
cc. of benzene snd finally with 80 cc. of benzene.


The combined benzene extracts were snaken
with 200 cc. of water and the water layer was
separated and added to the dilute ethylene glycol.
The washed combined benzene extracts were
dned by means of anhydrous sodium sulfate, fil-
tered, end distilled. After removal of the ben-
zene, tne residue was distilled at a pressure of 4
mm. of mercury. 108 grams of 2,4,5-trichioro
1 nesol, boillns &t 19:' C -105° c , and. having a
congealing point of 63.3' C. (uccirrected). Trtre
obtained.


The ethylene glycol can be recovered by dis-
tillation o* the aforementioned dilute ethylene
glycDl The water and isoprcpyl alcohol were re-
moved in a fractionating still at & pressure of 90
mm. of mercury, the temperature being carried
up to 50" C. The ethylene glyccl was then dis-
tilled under high vacuum (3 mm.). 232 grams
of the glycol boiling at 80° C. being recovered.
In order to >emove practically all of the ettyl-
ene glycol from the small amount of salt re-
maining In the distilling fle.sk, the temperature
was raised so that some glycol, boiling from 80*
C. to 120° C., was obtained.


Example II


72 grams of 1,2,4,5-tetrachloro benzene wer;
stirred and heated to 1SO-200* C. with a solution
of 30 grams of sodium hydroxide in 250 grant
of propylene glycol, the heat treatment being
conducted for 6 hours. 24 grams of concentrated
sulfuric acid (93% HaSCW were added to the re-
action contents af«er they were cooled to room
temperature (about 25' C.). The entire con-
tents were poured into 1000 cc. of water. The
solid material was then filtered and washed with
500 cc. of water ansi anally dissolved in 200 cc.
of benzene. The benzene solution was dried with 45
aahydrous sodium sulfate and then filtered.


Afttr removal of the benzene by distillation,
the residue was distilled under a high vacuum
(5 mm.), 45 grams of 2,4,5-trichloro phenol being
obtained thereby. 60


The foregoing illustrates the practice of this in-
vention, which however, is not to be limited
thereby but Is to be construed aa broadly as per-
missible in view of the prior art and limited solely
by the appended claims. 65


We claim:
1. The process for preparing 2.4.5-trichloro-


phenol, which comprises heating at 160°-200* C.
In the following proportions: 1 gram molecular
weight of 1,2,4,5-tetrachloro benzene and at least ao
2 gram molecular weights of an alkali metal
hydroxide in the presence of at least 450 grams
of at least one material from the group consist-
ing of ethylenp glycol and propylene glycol, the
reaction being conducted under a pressure with- 53


13


20


20


so
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In the raase of that of the atmosphere up to 20
pounds per square inch and for a time su l̂clent
to substantially complete the conversion into
2,4,5-trlcruerophecoL


2. The process for preparing 2,4,5-trlchloro-
pbeaol, •siuch =csjprises heating at 180°-200° C;
In the following proportions: 1 gram molecular
weight of 1,2/1,i-tetrachloro benzene and at least
2 gram moiecuo«»r weights of an alkali metal hy-
aroxlde in the presence of at least 45? grams of
ethylene giycol. the reaction being conducted
under a pressure Fithm the range of that of the
atmosphere up fx> 20 pounds per square icch
and, for a time sufficient to substantially com-
plete tne conversion into 2,4 5-trichlorophenoL


3. TC.S prc-secs *cr prepf^ring 2.4,5-trlchloro-
pbec-i. wi^oh c-cmpriser heating at 160"-200° C.
in tne following prop-onions; 1 gram molecular
wfiisnt of 1,2,4,5-tetrschJbro benzene and at least
2 gram molecular weight of sodium hydroxide
in the presence of at least 450 grams of ethylene
glycol, the reaction being conducted under a
pressure within the range of that of the atmos-
phere up to 20 pounds per square Inch and for a
time sufficient to substantially complete the con-
version Into 2.4,5-trichlorophen,ol.


4. The process for preparing 2,4,5-trlcWoro-
phenol, which comprises heating at 170°-18G" C.
in the following proportions: 1 gram molecular
weight of 1,2,4,5-tetrachloro benzene and 2-3
gram molecular weights of sodium hydroxide In
the presence of 750 grams ol ethylene glycol, the
reaction being conducted »mder atmospheric pres- /
sure and for a time sufficient to substantially
complete the conversion into 2,4,5-trlchloro-
phenol.


5. The process for preparing 2,4,5-trlchloro-
phenol, which comprises heating at 170°-180° C.
In the following proportions: 1 gram molecular
weight of 1,2,4,5-tetrachloro benzene and 3-3
gram molecular weights of fcodium hydroxide In
the presence of 750 grams of propylens (jlycol,
the reaction being conducted under atmospheric
pressure and for a time sufficient to substan-
tially complete the conversion into 2,4,5-trichloro-
phenoL


EDWAHD JOSEPH NZKAWTTZ.
•WILLIAM S. QUMP.
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only a marginal, if any, improvement as io the purity of
PROCESS FOR THE PURIFICATION OF CRUDE the recovered material.


2,4,5-TRICHLOROPHENOL By contrast, at sulfuric acid concentrations between
55% and 75% there is a surprising s«lectivity demon-


BACKGROUND OF THE INVENTION J stratcd with the formaldehyde reaction primarily with
The conventional industrial method for preparing the dichlorophenol and rnethoxydichlorophenol impu-


2,4.5-trichlorophenol involves the reaction of 1,2,4,5- rities end not with the 2,4,5-trichlorophenol. It is pre-
tetrschlorobcnzene with methyl alcoholic or aqueous ferred to work at the center of this range of concentra-
methyl alcoholic sodium hydroxide. The crude product tions, i.e. at concentrations of 60% to 70%.
which is available commercially is about 94% 2,4,5-tri- 10 The temperature range is less critical than the acid
chlorophenol and about six percent impurities which concentration, but should be carefully controlled to
are primarily dichlorophenols and dichloromethoxy- insure maximum recovery of high quality 2.4,5-tri-
phenols. chlorophenol. Temperatures below 70* C. result in a


The germacide known as Hexachlorophene ® (bis- sluggish reaction between the impurities to be removed
[3,5,6-tricWoro-2-hydroxyphenyl]inethar.e) .is prepared „., the forrnaidehyde resulting in a poorer grade of
by condensing 2,4,5-tnchloropteol v,,th formalde- recOvered 2,4,5-trichlorophenoL
hyde In order to get a geniuc.de of high punty ,t B teraperatures exceeding 90' C. the reaction ap-
desirable to start w,fh a 2,4,5-tnchlorophenol of high ^ andlower yields of recovered
oanty. Since tne dichlorophenols ma aichJoromethox- ; . , , . , . , . . . . J. „ . ,
n,hcnc:s presset in the corr-rae'aa.' crade 2,4,5-tri- ™ 2/,5-tnchIorophenol are ob'uuned. 1 emperatures in the
chloiopheaol wal also react vrith formaldehyde, h is r"2e c'1 '° C/ to 90 C are> tnerefoie. prefened. It is
desirable to remove them prior to the condensation. especially preferred to work in the middle of this range


at ternpsrsturcs-of from 75* C. Jo 85' C.
SUMM ARY OF THE INVENTION The reaction should, of course, be nm until all of the


It is the surprising and unexpected finding of this 25 impurities to be removed have condensed with the
invention that major impurities in the erode product formaldehyde. Under the preferred conditions, this
(ca. 94% 2,4,5-trichlorophenol and ca. 5.5% dichloro- normally occurs from five to eight hours. It is preferred
phenols -(-dicbloromethoxyphenols) can be reacted however, to follow the reaction by a suitable analytical
with formaldehyde under conditions wherein the ande- tool such as gas liquid chrornatography__
sired 5.5% of the impurities react to form condensation 30 The purified 2,4,5-trichlorophenol can be separated
products, but the 2,4,5-trichlorophenol does not react to from the heavier condensation products by methods
form Hexachlorophene. The unreacted 2,4,5-lrichloro- known in the art, i.e. by extraction and/or distillation.
phenol can then be separated from the condensation A number of suitable extraction solvents will dissolve
products to provide 99.5% pure 2,4,5-trichlorophenol tjje triclilorophenol, but not the less soluble bis-phenols.
in high yield. 35 5^^^ for jj.^ purpose are the alkane solvents such as


The critical parameters in this process appear to be pen^ne, hexane, hept&ne and the like.
the concentration of sulfuric acid, the reaction tempera- It ^ preferred to separate the lower boiling trichloro-
hire and the time the reaction is allowed to run. pfc=no, from ̂  ̂ ^ bofling ̂ 4^^ productt


DESCRIPTION OF THE PREFERRED ,g by £ distillation, preferably a steam distillation or vac-
EMBODIMENTS uum steara distillation.


The method disclosed herein depends upon the abil- ILLUSTRATION OF THE PREFERRED
ity to judiciously choose reaction conditions wherein EMBODIMENTS
the undesirable impurities will form condensation prod-
ucts with the formaldehyde while the 2,4,5-trichlorc- 45 A number of examples are provided herein to illus-


' phenol will not trate the preferred embodiments of this invention. They
1 The form of the formaldehyde is not critical. Formal- **c included for the purpose of illustration only and


dehyde added as a 37% aqueous solution or formalde- should not be construed as limiting. They arc intended
hyde added as paraformaldshyde are both suitable. l° embrace zjiy equivalents or obvious extensions which


The nature or arnouct of excess of the formaldehyde 50 are known or should be known to a person skilled in the
used does not appear to be critics!. Although stoichiom- art
etry demands only one mole of formaldehyde for every T^6 purity of the 2,4,5-trichlorophenol was deter-


| two moles of phenolic impurity ro be condensed, it is mined by vapor phase chrom&tography using a \ in. X6
j preferred to sdd an excess oi several fold since the ft stairJess steel column packed with 4% FFAP on
| reagent is economical and tn excess does not have a 55 100/12*0 rnesh chromsorb W, acid washed, DMCS. A
I detrimental cfTect on the purification process. flame ionization detector was used.
S An amount of formaldehyde greaier than 1 mole per The commercial technical grade 2,4,5-trichJoro-


mole of impurity to be removed would be suitable with phenol that was purified in these examples WES pur-
an amount of 2 to 5 moles/mole preferred. About 3 chased from vendors who are in the business of manu-


1 moles per mole is especially preferred. 60 factoring and selloig this material and was analysed by
The concentration of the sulfuric acid appears to be gas liquid chromalography as follows:


the most critical factor. When the siilfunc acid concen-
tration is 50% or less, the yields of iccovertd 2,4,5-tri- .


j chlorophenol were lower and the improvement in the 2.4,s-TncMorophenoi 94 o ± o 2%
: purity was only marginal. When the concentration of 65 V-as-Dichtoropbenol 1.0 ± 0.8%
| sulfuric acid is 80% or greater, the 2,4,5-trichloro- ji!^hioro^eDorP 01 ±01%


phenol reacts rapidly with ilie forrc.J-ehyde and the iis-Chchloro^-meihoiyphcnol x
result is a lower recovery of 2,4,5-tnchlorophenol an J 2,5-Dichlom-4-tneihoxyphenol \ 4.6 ±07%
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-continued EXAMPLE VI
2,4-Dichloro-S-methoxyphcnol


The term technical grade TCP refers to a commer-
cially available product similar to that described above
and which is ebout 94% 2,4,5-trichlorophenol. This
term (technical grade TCP) when used hereinafter re-
fers to such a commercially available product


EXAMPLE I


Sulfuric acid (903 grains of 93% HiSO*) was diluted
by slowly adding it to cold water (347 g) which was
cooled and stirred during the addition. Technical grade
TCP was added and the reaction mixture heated to and
subsequently maintained tt SO* C.


Aqueous formaldehyde (14.0 g of a 37% solution)
was added slowly over a period of four hours. The
reaction mixture was ruintaintd r.J 80* C. for an ?.ddi-
tionU two hours.


The reaction mixture was diluted by adding about
600 ral water and the product isolated via a steam distil-
ls tion.


There was obtained 206.5 g of 2,4,5-trichlorophenol 25 pure).
which was 99.5% pure. This represents an 87.7% re-
covery of the 2,4,5-trichlorophenol in the starting mate-
rial.


The purified product analysed as follows:


Example II was repeated excepting that a sulfuric
acid concentration cf 50% was used. Product recov-


5 ered was only 96.2% pure. This illustrates the poor
results obtained at low acid concentrations.


EXAMPLE VII


Example I was repeated and followed by gas liquid
10 chromatography to illustrate the shorter reaction times


result in a product of lower purity.
After 1 hr 94.7% pure 2,4,5-trichlorophenol recover-


able.
After 2 hrs 95.1% pure 2,4,5-trichlorophenol recov-


15 erable.
After 4 hrs 98.7% pure 2,4,5-trichlorophenol recov-


erable.
After 6 hrs. 99.5% pure 2,4,5-trichlorophenol recov-


erable.


EXAJ^FLE VIII


Example I was repeated and the 2,4,5-trichloro-
ph-nol was recovered \ia a vacuum steam distillation.


There was recovered 20S.O g (88.5% yield, 99.3%


20


30


2,4,5-Trichlorophenol
2,4/a,5-Dich)orophenol
2,3.6/7,«,6-Tnchlorophenca
3,4-Dichlorophcno)
4.5-D>chJoro-2-mcU]OxyphCTol
2,5-Dichlor&-4-niethoxyphenol
2,4-Dichloro-5-mclhoxyphenol


99.S


0.3


02
35


EXAMPLE II


Example I was repeated, substituting 5 g of paraform-
aldehyde for the 14 g of 37% aqueous formaldehyde.
The paraformaldehyde was added portioawise over a
30 minute period.


Pure 2,4,5-trichlorophenol (200.9 g, 85.5% yield,
99.6% pure) was recovered.


EXAMPLE III
Example I was repeated excepting thst 21 g of aque-


ous formaldehyde was used.
Pure 2,4,5-trichlorophenol (200.9 g, 85.5% yield,


99.7% pure) was recovered.


EXAMPLE IV


The process of Example II was repeated using a hot
heptane extraction in place of the steam distillation.


There was 190.6 g of 2,4,5-trichlorophenol recovered
(91.1% yield, 98.3% pure).


EXAMPLE V


45


EXAMPLE IX


Example I wes repeated excepting that the concen-
tration of Ihe sulfuric acid used was 80%. The 2,4,5-tri-
chlorophenol reacted with the formaldehyde to form a
bis-phenol. This example illustrates the failure of the
purification process if the concentration of acid gets too
high.


We claim:
1. Process for she purification of technical grade TCP


which comprises treating the technical grade TCP with
formaldehyde in the presence of 55% to 75% sulfuric
eeid at a temperature be;ween 70" C. and 90* C. and
separating purified TCP therefrom.


2. A process according to claim 1 wherein the puri-
fied TCP is isolated by a distillation or an extraction.


3. A process according to claim 2 wherein the puri-
fied TCP is isolated by a steam distillation or a vacuum
steam distillation.


4. A process according to claim 1 wherein 60-70%
sulfuric acid is used.


5. A process according to clsim 4 wherein the tem-
perature is between 75* C. and 85* C.


6. A process according to claim 5 wherein the prod-


55


60


Example I WES repeated excepting that a temperature
of 100* C. was used. There was 167.1 g of 2,4,5-tri-
chlorophenol recovered (71.0% yield, 99.6% pure).
This is considerably less than obtained ia Example I 65
illustrating the fact that temperatures in excess of 90* C.
result in lower recovery of the desired product


7. A process according to claim 6 wherein the prod-
uct is isolated by a distillation.


8. A process according to claim 1 wherein there is
used:


(a) two to five moler equivalents of formaldehyde
(b) 60% to 70% ^ulfuric acid;
(c) a reaction tc-mperature of 75* C. to 85* C.;
(d) a steam distillation or vacuum steam distillation


for the isolation of the purified 2,4,5-trichloro-
phenol.


9. The process of claim 8 wherein the reaction time is
5 to 8 hours.


10. The process of claim 9 wherein aqueous formalde-
hyde is used.


11. The process of claim 9 wherein paraformaldehyde
is used.


•J
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Technetium 8958
F. Manske, Ed. (Academic Press. New York. 1968) pp
597-626.


..OH


CCH.


Granular amorph powder, mp 121-124". [a]{7 +95.T (c
= 4.59 in ethanol). Sol in ether, chloroform, alcohol; prac-
tically insol in water, petr ether. Undoubtedly responsible
for the poisonous properties of the yew. Fatalities among
domestic animals due to yew poisoning are not uncommon
today.; Human fatal symptoms are those of gastrointestinal
irritation, cardiac and respiratory failure.


Taxine A, CjsH4.,NO10, mp 204-206'. [a]D — 140" (CHC13).


8955. Taxodione. 4b,S,6.7,8,8a-Hexahydro-4-hydroxy-
4b,8,8-trimethyl-2-(l-methylethyl)-3,9-phenanthrenedione;
ll-hydroxy-13-isopropylpodocarpa-7,9(ll),13-triene-6,12-
dione. CMHMOj; mol wt 314.43. C 76.40%, H 8.34%. O
15.26%. Isoln of naturally occurring (-t-)-form from Taxo-
dium distichum Rich. Taxodiaceae: Kupchan et al.. J. Am.
Chem. Soc. 90, 5923 (1968). Structure: eidem. J. Org. Chem.
34, 3912 (1969). Total synthesis of the racemate: Mori.
Matsui, Tetrahedron 26, 3467 (1970); T. Matsumoto el al.
Bull. Chem. Soc. Japan 44, 2766 (1971); 50, 1575 (1977); D.
L. Snitman, R. J. Himmelsbach, Tetrahedron Letters 1979,
2477; R. V. Stevens, G. S. Bisacchi, J. Org. Chem. 47, 2396
(1982). Total synthesis of the (-t-)-form: T. Matsumoto et
aL, Bull Chem. Soc. Japan SO, 266 (1977). Antitumor activ-
ity studies: Hanson et al.. Science 168, 378 (1970).


Golden plates from metbaaol. mp 115-116°. [<z]Jf + 56°
(c = 1 in CHdj). uv max (methanol): 320, 332, 400 nm
(« 25,000, 26.000, 2000).


THERAP CAT: Antincoplastic.


8956. Tazettine. Sekisanine; sekisanoline; ungernine.
C,,H21NOS; mol wt 331.26, C 65.24%, H 6.39%, N 4.23%, O
24.14%. From Narcissus tazetta L., Lycoris radiata Herb.,
Ungernia sewerzowi (Rgl.) Fedtsch., and other Amaryllida-
ceaev Spath. Kahovec, Ber. 67, 1501 (1934). Structure and
stereochemistry: Ikeda et aL. J. Chem. Soc. 1956, 4749. Abs
config: Highet, Highct. Tetrahedron Letters 1966, 4O99.
Synthesis: Hendrickson et aL. J. Am. Chem. Soc. 92, 5538
(1970); Tsuda et aL. Tetrahedron Letters 1972, 3153. Bio-
synthesis: Fales, Wildman, J. Am. Chem. Soc. 86, 294
(1964). Identity with sekisanine and sekisanoline: tkeda et
aL. loc. ciL Stereospecific total synthesis: Hendrickson et
aL. J. Am. Chem. Soc. 96, 7781 (1974); S. Danishefsky et aL,
ibid. 102, 2838 (1980); 104, 7591 (1982).


Crystals, mp 210-211' (evac tube); racemate reported as
mp 237-238° (Tsuda) and mp 175-176' (Danishefsky). Wg
+ 150.3' (82 mg in 2 ml chloroform). Sol in methanol, etha-
nol, choroform. Sparingly sol in ether. . | ..i


Hydrochloride, crystals, mp 206', water soluble. ' I-' * c'
Methiodide. crystals, dec 220* (evacuated tube). , /


8957. TCDD. 2,l,7,8-Tetrachlorodibenzo[b.eJ[I,4]dioun;
2,3,7,t-tetrachlorodibenzo-p-diojcin; 2.3,6.7-tetrachlorodi-
benzodioxin; dioxin; TCDBD. CO^CljOj; mol wt 321.96.
C 44.77%, H 1.25%. Cl 44.04%, O 9.94%. Highly toxic and
teratogenic contaminant of 2,4,5-trichlorophenol and 2,4,5-
T, q.q.v., can be formed during the manufacture of trichloro-
phenol. Prepn by chlorination of dibenzo-p-dioxin: W.
Sandermann, Ber. 90, 690 (1957); M. Tomita et aL. Yakuga-
ku Zasshil9, 186 (1959), C.A. 53, 13152d (1959); by con-
densation of potassium 2,4,5-trichlorophenate: O. Aniline
in Chlorodioxins— Origin and Fate, E. H. Blair, Ed , Ad-
vances in Chemistry Series 120 (A.C.S.. Washington, D.C.,
1973)pp 126-135. Crystal structure: F. P. Boer et aL. Acta
Crystallogr. 28B, 1023 (1972). Toxicity and metabolism
studies: R. J. Kociba et aL. ToxicoL AppL Pharmacol. 35,
553 (1976); J. Q. Rose et aL, ibid. 36, 209 (1976); A. Poland,
A. Kende, Fed. Proc. 35, 2404 (1976). Environmental deg-
radation: D. G. Crosby, A. S. Wong, Science 195, 1337
(1976). Review of carcinogenicity studies: IARC Mono-
graphs 15, 41-102 (1977). Comprehensive reviews of forma-
tion, chemistry, and toxic and environmental effects: Chlo-
rodioxins—Origin and Fate. E. H. Blair, Ed., loc. cit. 141 pp;
Environ. Health Perspect. S, 313 pp (1973); R. D. Kim-
brough, CriL Rev. ToxicoL 2, 445-498 (1974); A. Poland, J.
C. Kautson, Ann. Rev. PharmacoL ToxicoL 22, 517-554
(1982). See also; Dioxin—Toxicological and Chemical As-
pects, f. Cattabeni et aL. Eds. (Wiley, New York, 1978) 222
pp; special issue, Chem. & Eng. News 61 (June 6, 1983).


.C-i


Needles, mp 295° (Tomita); crystals from anisole, mp
320-325° (Sandermann). LDM orally in male, female rats
(mg/kg): 0.022, 0.045. B. A. Schwetz et aL in Chlorodi-
oxin—Origin and Fate. loc. cit. pp 55-69.


Note: An industrial accident during the manufacture of
2,4,5-trichlorophenol in Seveso, Italy on July 10, 1976
caused the release of an estimated two to ten pounds of
TCDD into the environment. Concentrations as high as
51.3 ppm TCDD were found in some samples: R. Rawls, D.
A. O'Sullivan, Chem. & Eng. Neva 54, 27 (Aug. 23. 1976);
A. Hay, Nature 262, 636 (1976).


TCDD, as a contaminant created in the manufacture of
Agent Orange, a widely used defoliant in Vietnam during the
1960's, has also been implicated as the causative agent of
various symptoms described by veterans exposed to the
defoliant, seeC. Holden, Science 205, 770 (1979).


Caution: Extremely potent, low molecular weight toxin.
Toxic effects in animals include anorexia, severe weight loss,
tiepatotoxicity, hepatoporphyria, vascular lesions, chloracne,
gastric ulcers, teratogenicity and delayed death. Industrial
workers exposed to TCDD have developed chloracne, por-
phyrinuria and porphyria cutanea tarda. See Poland,
Kende, loc. cit.. C. D. Carter et aL, Science 188, 738 (1975).
This substance has been listed as a carcinogen by the EPA:
Second Annual Report on Carcinogens (NTP 81-43, Dec.
198 l)pp 226-227.


8958. Technetium. Tc; at. wt (longest-lived isotope) 98;
at. no. 43. Usual valences 4 and 7. Trivalent Tc less com-
mon. Radioactive element. Discovery claimed by Noddack,
Tacke, and Berg who called it "masurium"; the existence of
masurium has never been confirmed by isoln of the element.
Element no. 43 is the first artificially produced element.
Mamed from the Greek word for "artificial"; separated from
a molybdenum plate that had been bombarded for a few
months with a strong beam of deuterons in the Berkeley
cyclotron: Perrier, Segre, Nature 140, 193 (1937); eidem. J.
Chem. Phys. 5, 712 (1937); Cacciapuoti, Segre', Phys. Rev. 52,
1252 (1937). The most commonly available isotope, Tc,
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Tebuconazole 9253


C
/ .-.JjStonsib
ataJities
not un
ointestmal j


nelhylethyl)^
ipylpodocarj
*t 3 1 4 42.


qumonc
n of natu
n Rich. To,
n. Soc. 90,
34, 3912 '
on, M
to el at. .
m), D. 1


V Stevens
) Total
ill Chern'i
Can.


> Hanson


CH,


np
101)


11
320,!


iH-tetr
y-(ia
Tazano


7.. N 24.5
Prepn:..*
>6,2r
fll, Ja
, on pb
Forsch.


hydro-4,4
'inecarb
jchron
CXS,
3%, 5


S
5,089,|


i in rmtT
(1994). I
Esgleyes-*


'0 CH3


• solid
, <~ A y ^ \ n t i a i - n e inups ~ > r u t i


Tf l -ZCt t ine S -^k i san inc s e k i s a n o l m e u n g c r n i n e
• NO, mol v.t j 1 3~ C 65 24% H 6 j9% N 4 23%


From Varctssus lazetta I Lvcorts radiata Herb .
ener-OH( CRgl ) Fedtsch and other Amaryllida-
h Kahovet Ber 61 I S O ) (19^4 ) Siructurc and


nis t rv Ikeda et al J Chcm Soc 1956, 4749
H i g h e t H i g h e t Tetrahedron Letters 1966,


nlhesis Hendickson et al J -Im Chcm Soc 92,
YJ970) f suda et al Telrahcdron Letters 1972, 3153


Falcs V v i l d m a n J Am Chem Soc 86, 294
J d c n n t ) v M t h sekisanmc and sekisanolme Ikeda et


^ CIL Stereospecific to ta l s v n t h e s i s Hendnckson et
lAm. Chem Soc 96 7 7 8 1 ( 1 9 7 4 ) S Damshefsky el al


, 2S38 (1980) 104 7 S Q ) ( ] Q g 2 )


OCHj


Js mp 210 21 1° (evac tube) racemale reported as
t?-238-(Tsuda) and mp 175 176 ' (Damshefsky) [a]g
1 (82 mg in 2 ml chloroform) Sol in methanol


horoform Spanngi} sol in elher
Uonde crystals mp 206", water soluble


iidc c r > s t a l s dec 220° (evacuated tube)


Tazobactam [25 (2a JP.Sa)] 3 Meihtl 7-oxo 3
3-lriazol I yhnelhvl) J thia I atabioclo[3 2 OJhep
rboithc acid -1 J dioxide 10 [(1 2 3 inaiol 1 yl)


m e i h y l p e n a m 3a carboxyl ic acid I 1 dioxide
OH CL 298741 C.jHpN^jS mol wt 300 30 C


^_ 4 03% N 1866% 0 2 6 6 4 % S 1068% /5-Lac
(Tjohlbitor Prepn R G Micetich et al Eur pat
"I7,446, eidem US pal 4,562,073(1984 1985 both


R G Micetich et al J Med Chem 30, 1469
^gradation in solution T Manjnaka et aL Chem


36, 4478 (1988) in solid state E- Matsushima
4593 0 Lactamase inh ib i t i ng activity m com-


clavulamc acid and sulbactam q q v , vs aer
R Jacobs el a! Antimicrob Ag Chemother 29,


i), vs anaerobes P C Appelbaum et a! ibid 30,
"~ dctermn in biological materials T Manjnaka


nromaiog 431, 87 (1988) Clinical inal in combi
nth piperaci l lm q \ I M Gould et aL Drugs Exp


17, 187 (1991)


PUm s i l t C , u H ] 1 N < N a O , S } T K H 3 0 Cl WS~9
* l id mp -• I (O (dec)


^ n a t i o n ^f sod ium s a l t \ v i t h p i n L r a L i l l i n s o d i u m


THERAP CAT In combination with 0-lactam ant ib io t ics as
antibacterial ^


9252. TCDD. 2,J,7,g-Jetrachlorodil>enzofb,e]{1.4Jdi0x-
in, 2,3, 7,8-lelrach.lorodibenz.o p-dioxin, 2,3,6 7-tetrach!orodl-
bcnzodioxm, dioxm, TCDBD CjjHjCljO,, mol wt 321 97
C 44 77%, H 1 25%. Cl 44 04% O 9 947o Highh toxic
contaminant, produced as a by-product dunng the manuf of
chlorinated phenols (2 4 5-tnchlorophenol, g v ) and phen-
oxyherbiades (2 4-D and 2 4 5 T q q v ) chlorine bleaching
of paper pulp and combustion of chlonne containing waste
Prepn W Sandcrmann Ber 90, 690 (1957), M Tomna et
al Yakugaku Zasshi 79, 186 (1959) CA S3, 1 3 l 5 2 d
(1959) Crystal structure F P Boer el aL Ada Crystalhgr
288,1023(1972) Toxicity and metabolism B A Schwetz
el aL in Chlorodioxins Origin and Fate E H Blair Ed
Advances in Chemistry Series 120 ( A C S Washington,
D C, 1973) pp 55 69, A Poland. A Kende. Fed Proc 35,
24O4 (1976) Environmental degradation D G Crosby
A S Wong. Science 195, 13V7 (1976) Comprehensive re-
view of formation, chemistry, and toxic and environmental
effects Chlorodioxins—Origin and Fate loc cit 141 pp,
Dioxm — Toxicologtcal and Chemical Aspects p Cattabem et
aL, Eds (Wiley. New York. 1978) 222 pp, special issue,
Chem. & Eng News 61 (June 6, 1983) Review of toxicol-
ogy and human exposure Toxicological Profile for 2378-
Tetradichlorodibenzo p-dioxin IPB89-214522 1989) 135 pp
of receptor binding and mechanism of toxicity J P Whu-
lock, Jr , Ann. Rtv Pharmacol ToxicoL 30, 251-277 (1990),
of epidemiological data L Tollefson, ReguL Toxicol Phar
macol 13,150-169(1991) of carcmogemcity J Huff ei at
Ann. Rev Pharmacol ToxicoL 34, 343-372 (1994)


Needles, mp 295" (Tomita), crystals from anisole mp 320-
325" (Sandermann) LD^ in male female rats (mg/kg)
0 022. 0 045 orally (Schwetz)


Note An industrial accident dunng the manufacture of
2,4,5-tnch'orophenol m Seve-sO, Italy on July 10, 1*576
caused the release of an estimated two to ten pounds of
TCDD into the environment Concentrations as high as
513 ppm TCDD were found in some samples R Rawls,
D A O'Sulhvan, Chem. & Eng News 54, 27 (Aug 23,
1976), A Hay, Nature 262, 636 (1976)


TCDD, as a contaminant created in the manufacture of
Agent Orange, a widely used defoliant in Vietnam dunng the
1960's, has also been implicated as the causative agent o(
various symptoms described by veterans exposed to the de-
foliant, see C Holden, Science 205, 770 (1979)


Caution Toxic effects in animals include the wasting
syndrome, gastric ulcers, immunotoxicity, hepatotojucity,
bepatoporphyna. vascular lesions, chloracne. teratogcnictty.
fetotoxicity, impaired reproductnve performance, endome-
tnosis and delayed death Industrial workers exposed to
TCDD have developed chloracne, porphynnuna and por-
phyna cutanea tarda See Poland, Kende, loc. cit. C D
Carter et aL. Science 188, 738 (1975) This substance may
reasonably be anticipated to be a carcinogen Seventh An
nual Report on Carcinogens (PB95-109781, 1994) p 369


9253. Tebuconizole. (±)-a-[2-(4-Chlorophenyl)elhylJ
-(l,I-dimethylcthyt)-iH-l,2,4 inazole-l^thanol; (RS}-\-(4-


chlorophenyl)-4,4-dimethyI 3-(l#-I,2,4-tnazol-l -ylmethyl)
pentan-3-ol, ethyltnanol. fcnetrazole, terbuconazolc, terbu-
trazole, BAY HWG 1608, rTWG-1608, Corail Elite, Foh-
cur, Honzon, Lynx, Rajul, Silvacur C,6HUCIN3O, mol wt
30782 C 6243% H 720%. Cl 1152%, N 1365%, O
5 20% Ergosterol biosynthesis inhibitor Prepn G Holm
wood el al, Eur pat Appl. 40,345; eidem. U.S pat 4,723,-
984 (1981, 1988 both to Bayer) Synthesis of enantiomers
J Kaulen, Agnew Chem Int Ed Engl 28, 4-62 (1989)
Photodegradation H Wamhoff er al Z. Naturfersch. 49b,
280 (1994) GC detcrmn in plant material, soil and water
W Maasfeld, Pflanienschutz-Nachr Bayer (Eng Ed) 40, 29
!1987) Review of chemistry and biochemistry D Berg ct


I
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U.S. PHARMACOPEIA
The Standard of QualifySM


12601 Twinbrook Parkway
Rockville, MD 20852


Tel: (800) 227-8772 or (301) 881-0666
Fax:(301)816-8148
Web: www.usp.org


E-mail: custsvc@usp.org


Year Founded: 1820


USP is \N IVDEPEVDINT, \o\-GOVERKME\T, not-for-profit organ-
ization that promote=; the public health by establishing state-
oi-the art standards and developing programs to ensure the
quality of medicines and related healthcare technologies and
practices


\ unique process of public involvement is central to USP's
public health work and stewardship. Equally significant are the
vital contributions of volunteers representing pharmacy, medi-
cine, and other healthcare professions, as well as science, acade-
mia, the U.S. government, the pharmaceutical industry, and
other consumer organizations.


USP STANDARDS ARE KNOWN WORLDWIDE as an assurance of high
quality.


l/SP-.VF: The United States Pharmacopeia-National Formulary
{USP-NF) is the FDA-recognized source for standards of iden-
tity, strength, quality, and purity for drug substances, dosage
forms, excipients, and dietary supplements; tests and assays;
and more Tne latest annual edition, USP 26-N'F 21, becomes
official on January 1, 2003 USP-NF is available in print, online,
intranet, and CD formats.


Reference Standards- USP Reference Standards are highly char-
acterized specimens of drug substances, excipients, major
impurities degradation products, and performance calibrators
The) are provided for use in compendial methodology USP
Reference Standards are established through an extensive
process of collaborative laboratory testing among USP, FDA,
and the pharmaceutical industry


Pharmacopeial Forum- USP s Pharmacopeia! Forum (PF) and
PF Online complement USP-NF TF and PF Online feature pro-
posed revisions to USP-NF, as well as revisions that become
official and binding before the next USP-NF edition is pub-
lished PF and PF Online also request public review and com-
ment or. proposed revisions.


Pharmacopeial Education: USP's Pharmacopeial Education?
program helps pharmaceutical professionals better understand]
and apply official USP-NF standards and test methods required^
for quality control and product release testing. Courses alsohelpl
companies meet GMP and ISO training requirements.


Dietary Supplement Verification Program: USP's Dietary!
Supplement Verification Program is designed to add clarity and|
value to products by helping consumers make informed ch ^.c
es. The program verifies that qualified products conta'
declared ingredients in declared quantities and are manufac-J
hired under GMPs


Medmarx Patient Safety Solutions: USP's Medmarx is aj
national medication error reporting database and system fa
data analysis designed to improve patient safety and reduo
costs More than 500 hospitals and health care organization
have enrolled and collective!}' have submitted over 300,0
anonymous medication error records, making it the la-^e
database of its kind.
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'Hercules 7531 PESTICIDE DICTIONARY PE


Action/Use
ACTION. Volatile insecticide in controlled release strip formulation
Acts by funugant action on trapped insects Inner reservoir automati-
cally replenishes the insecticide to maintain effective concentration in
traps.
USE: For insect monitoring and mass trapping programs for control of
boll weevil, codling moth, gypsy moth, spruce budworm. forest tent
caterpillar, Mediterranean fruit fly, Oriental fruit fly, southwestern
corn borer, and sweetpotato weevil. Used in conjunction with insect
attractants to kill trapped insects. Increases trap and monitoring effi-


Safetv Guidelines
SIGNAL WORD: CAUTION.
TOX1CITY CLASS- IV.
TOXICITY: (Rat)' Oral LDV 40,000 mp/kg May cause slight irritation
to skin.
Emergency Guidelines
FIRST AID: Get immediate medical aid. Ingestion. induce vomiting
with warm salt water or syrup of Ipecac Note Some physicians may
discourage use of saline emesis.
Hexachlorophene


ciency by reducing the number of escapees before and during counts; _ Identification
especially effective in non-sticky traps. >s COMMON NAME: Hexachlorophene (INN, USP. USAN); hexachlo-
Safety Guidelines / rophane (BAN).
SIGNAL WORD: CAUTION.
TOXICITY CLASS: III.
HANDLING AND STORAGE CAUTIONS Do not open pouch until
ready to use. Keep out of reach of children Avoid con tact with eyes, skin,
and clothing Always wash hands with soap and water after handling
Emergency Guidelines
FIRE EXTINGUISHING MEDLV CO,, powder, foam Use self-con-
tained breathing apparatus.
ANTIDOTE: Atropine sulfate and 2-PAM.
FIRST AID. Get immediate medical aid. Eves, wash with water for at
least 15 minutes. Skin, wash with soap and water, remove contami-
nated clothing. Ingestion. induce vomiting Inhalation, remove from
exposure. Give oxvgen if breathing labored.
EMERGENCY TELEPHONE: 717-764-1191 (Hercon Environmental
Corp.).
Hercules 7531 — see Herban-.
Hercules 9573 — see Azak".
Hercules 14503 —see Torak".
Hercules AC 528 — see Dioxathion
Hercules AC 5727 — see UC 10854.
Heritage* — see Azoxystrobin
Herkol* — see Dichlorvos.
HETP
Chemistry
COMPOSITION: Ethyl polyphosphates containing 12-205 terraethyl
pyrophosphate. Also known as hexa-ethyl tetraphosphate.
Action/Use
&CTION: Insecticide.


: TEPP is the insecticidal component of HETP, and is the material
now in production.
Safety Guidelines
HANDLING AND STORAGE CAUTIONS: HETP acts as a contact
poison and hydrolyzes rapidly in aqueous solution. Therefore, sprays
should be applied immediately after mixing. Absorbed rapidly
through the skin of warm-blooded animals and inhalation of the va-
pors also may be dangerous Possesses no phytotoxicity at normal
concentrations.
See TEPP.
Hexablanc* Insecticide (BHC) — Discontinued by Rhone-Poulenc
Hexachlorpacetone
Identification
COMMON NAME: Hexachloroacetone (ISO); HCA (WSSAj.
CODE NUMBERS: CAS 116-16-5; SHA 043701.
Chemistry
COMPOSITION: l,l,1.3.3.3-hexachloro-2-propanone (CAS E and 9CI).


O
CC1,-C-CCI,


Hexachloroacetone
Action/Use
ACTION: Nonselective herbicide.
Safety Guidelines
SIGNAL WORD: CAUTION.
TOXICITY CLASS: III.
TOXICITY: (Rat): Oral LDM 3550 mg/kg.
Hexach lorobenzene
Identification
COMMON NAME: Hexachlorobenzene (ISO, BSD.
TRIVIAL NAME: HCB.
CODE NUMBERS: CAS 118-74-1; SHA 061001.
FORMULATORS' TRADE NAMES: No Bunt*.
DISCONTINUED NAMES: Anticarie*. Ceku C.B.* (Cequisa): Gran-
ero* (Atanor S.A ); Res-Q* (+ maneb - captan) (PBI/GordonJ
Chemistry


[IMPOSITION. Hexachlorobenzene (IUPAC and CAS).
fttion/Use


ACTION- Seed protectant.


EXP. CODE NUMBERS G-ll.
OTHER CODE NUMBERS: CAS 70-30-4; SHA 044901
FORMULATORS' TRADE NAMES- Seribak*.
DISCONTINUED NAMES: Hexahnt*, Hexaphene1 L V , Hexide',
Isobac", Nabac* (Webb Wright Corp.).
Chemistry
COMPOSITION- 2,2'-methylenebis(3,4,6-tnchlorophenol) (IUPAC)
Action/Use
ACTION: Broad spectrum contact soil, foliar fungicide.
Environmental Guidelines
HAZARDS: Bird: 575 mg/kg (bobwhite quail), 1450 mg/kg (mallard, fe-
male).
Safety Guidelines
SIGNAL WORD: CAUTION.
TOXICITY CLASS: III.
TOXICITY: (Rat): Oral LDM 560 mg/kg.
HANDLING AND STORAGE CAUTIONS: May be fatal if swallowed
Do not get in eyes or on skin. Do not breathe spray mist
Emergency Guidelines
FIRST ATT): Get immediate medical aid. Eves. flush with water. Skin.
wash with soap and water. Ingestion. induce vomiting with warm salt
water or syrup of Ipecac. Note: Some physicians may discourage use of
saline emesis.
Hexaconazole


BP: Rallis India Ltd. (Contaf*)
ZENECA Agrochemicals (Anvil*, Planete Aster')


Identification
COMMON NAME: Hexaconazole (ISO draft, ANSI, BSIj.
CODE NUMBERS: CAS 79983-71-4.
FORMULATORS' TRADE NAMES: Canvil" (VAPCO).
Chemistry
COMPOSITION: (RS)-2-(2,4-dichlorophenyl)-l-(ffl-l,2,4-triazol-l-yl)-
hexan-2-ol (IUPAC).
PROPERTIES: White crystalline solid with no odor Melting point
111°C. Soluble in a range of organic solvents


Cl


Cl -C-OH
I


N—N


O
N


Hexaconazole
Action/Use
ACTION: Fungicide.
USE: Controls powdery mildews, scabs and rusts of vines, pome fruits,
vegetables, and major diseases of small grain cereals.
FORMULATIONS: Oil miscible liquid, soluble grain, suspension con-
centrate.
PREMKES: Various Planete* premixes (+ carbendazim or chlorotha-
lonil or fenpropidin) (ZENECA Agrochemicals).
Environmental Guidelines
SOLUBILITY: Low solubility in water.
Safety Guidelines
SIGNAL WORD: CAUTION.
TOXICITY CLASS: IV.
TOXICITY: (Rat): Oral LDM 6071 mg/kg (female).
PROTECTIVE CLOTHING: Protective gloves and eye protection
when handling concentrate.
HANDLING AND STORAGE CAUTIONS: Refer to individual formu-
lations.
Hexadienyl Isobutyrate


BP: Agri-Pharm de Mexico, S.A. de C.V.
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Information is presented herein for preliminary planning only.
Exclusive reliance must be placed on information/directions supplied by manufacturer.
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Chemicals &. Related Materials


:NTS,


ACTA PHARMACAL
, ASHLAND CHEMICAL COMPANY


OHf INTERNATIONAL CO, INC
FREEMAN INDUSTRIES, L.L.C.
KADEN BIOCHEMICALS GMBH
KINGCHEM INC
MAYPRO INDUSTRIES, INC.
pharmlme, Inc
STAUBER PERFORMANCE INGREDIENTS, INC.
f.H.Taussig, Inc.
P.LThomas & Co., Inc


HESPERID1N COMPLEX
ARROW CHEMICAL INC


• ASHLAND CHEMICAL COMPANY
Belmont Chemicals Inc.


• BOTANICALS INTERNATIONAL, INC., DIV. ~
OF ZUELLIG BOTANICALS, INC.


" CPB INTERNATIONAL, INC.
• FREEMAN INDUSTRIES, L.L.C.


GENERICHEM CORP. '
H.INTERDONATLINC.


, RIA International
SELTZER CHEMICALS, INC.
STAUBER PERFORMANCE INGREDIENTS, INC.


HESPERIDIN METHYL CHALCONE
FREEMAN INDUSTRIES, L.L.C.


HEXABROMOCYCLODODECANE
r-- AMERIBROM INC.
* BERJE INC.


1,2,5,6,9,10-HEXABROMOCYCLODODE-
CANE
ALBEMARLE CORP. (FORMERLY ETHYL CHEM-


ICALS GROUP)
Great Lakes Chemical Corp.


D&


TRACTS.
CTIIST.


HEXACHLOROACETONE See Hexachloro-2-
Propanone


HEXACHLORO CYCLOPENTAOIENE
VELSICOL CHEMICAL CORP.


HEXACHLOROCYCLOTRIPHOSPHAZENE
ESPRIT CHEMICAL CO.


HEXACHLOROETHANE
FABRICHEM,INC
HUMMEL CROTON INC.
Neuchem Inc
Service Chemical, Inc
Skyline International


HEXACHLOROPHENE
, International Commodities Export Corp
• SPECTRUM BULK CHEMICALS, DIVISION


OF SPECTRUM QUALITY PRODUCTS,
INC.


HEXACHLOROPHENE, DIOXIN-FREE
Inchema, Inc


HEXACHLORO-2-PROPANONE (Hexa-
chloroacetone)
WACKER CHEMICALS (USA), INC.
WACKER-CHEMIEGMBH


1H, 1 H,9H-HEXADECAFLUORO- 7 -
NONANOL
OAKWOOD PRODUCTS


n-HEXADECANE
• SPECTRUM BULK CHEMICALS, DIVISION


OF SPECTRUM QUALITY PRODUCTS,
INC.


HEXADECANEDIOICACID
• SPECTRUM BULK CHEMICALS, DIVISION


OF SPECTRUM QUALITY PRODUCTS,
INC.


nattrop
A DIVISION OF NEW WORLD ENTERPRIZES, INC


RAINFOREST INGREDIENTS ARE HOT!


WE ARE THE PREMIER SUPPLIER OF
BOTANICAL AND FRUIT EXTRACTS FROM THE


[ TROPICS OF SOUTH AMERICA!


WE SUPPLY;
GUARANA LIQUID & POWDER, ACEROLA POWDER


(VITAMIN C), STEVIA, YERBA MATE AND MANY
OTHER FINE RAINFOREST PRODUCTS.


ALSO
VITAVTN™ GRAPE SEED EXTRACT


WE SERVE THE FOOD, BEVERAGE, HEALTH AND
SKIN CARE INDUSTRIES!


530 East Slli St. Suite 204. Oakland. T V «J4606
Phone: (51W 451-7S<i2 - Fax: (510)451-7X64


1-SOO-260-7S62


SABINSA
C O R P O R A T I O N


Phytochemicals
Berberine Salts
Camptothecin
Capsaicin
Podop hyllotoxin


Fine Chemicals
Chrysin
Glucosamine Sulfate
Indole-3-Carbinol
L-Selenomethionine
Vanadium Complex
Zinc Monomethionine


Herbal Extracts
Bioperine*
Boswellin*
Citrin®
Coleus Forskolilii
Curcumin C3 Complex*
DGL
Genistein
Gugulipid*
Gymnema Sylvestre
Licorice
Picroliv*
Tylophora
Bacopin™


Organic Intermediates
2-Allylphenol
m-Chlorophenol
1,2 Hexanediol
INAC
Prenyl Ketone


Custom Manufacturing
Pilot to Commercial


Please contact us


SABINSA CORP.
121 Ethel Road West Unit #6


Piscataway, NJ 08854
TEL: 732-777-1111
FAX: 732-777-1443


sabinsaOcompuserve.com


Check Advertiser Index for page numbers 1998 OPD Chemical Buyers Directory







Polydatin 7438


THERAP CAT: Poloxamer 182LF as pharmaceutic aid; 188
as cathartic.


7433. Polyamine-Methylene Resin. Resinai; Exorbin.
Phenol condensation product with polyamines. An ion-
exchange resin specially purified for medicinal use.


Light amber, granular, free-flowing powder. Insol in wa-
ter, alcohol, ether, aq solns of acids and alkalies. Under the
conditions of the old N.N.R. assay for acid-consuming
capacity, not less than 50 ml 0.1 JVhydrochloric acid is con-
sumed by 0.2 g of the resin.


THERAP CAT: Antacid.


7434. Polybasite. 8AgjS.Sb,S3—silver antimony sulfide.


7435. Polybenzarsol. (4-Hydroxyphenyl)arsonic acid
polymer with formaldehyde; Benzodol. A polymeric mixture
obtained by adding formaldehyde (40%) (0.116 mole) over a
3-hr period to p-hydroxybenzenearsonic acid (0.209 mole) in
180 g of 90% H2SO4 at 0-5" and keeping it cold for 21 hrs.
Dilution of the mixture with H2O precipitates the product:
Faith, /. Am. Chem. Soc. 72, 837 (1950). Description: Jones
et al., Antibiot. & Chemother. 8, 400 (1958).


White powder. Somewhat sol in water; sol in alcoholic
NaOH. LDn i.p. in mice: 235 mg/kg. No deaths after 4
g/kg i.g. in mice.


THERAP CAT: Antiprotozoal.


7436. Polybrominated Biphenyls. PBB's; brominated
biphenyls; polybromobiphenyls. Mixtures with structures
similar to polychlorinated biphenyls, q. v., where each X =
H or Br. Once widely used commercially. Prepn: H. Hahn
et aL. Ger. pat. 1,161,547 (1964 to Chem. Fabrik Kalb); G.
A. Burk, U.S. pat. 3,733,366 (1973 to Dow); L. C. Mitchell,
D. R. Breckenridge, U.S. pats. 3,763,248 and 3,833,674
(1973, 1974 both to Ethyl Corp.). Persistence in soils: L.
W. Jacobs et aL. J. Agr. Food Chem. 24, 1198 (1976). Photo-
degradation: L. O. Ruzo et aL. ibid. 1062. Review of envi-
ronmental hazards: K. Kay, Environ. Res. 13, 74-93 (1977);
F. J. DiCarlo et aL. Environ. Health Perspect. 23, 351-365
(1978).


Firemaster BP-6, major component is 2,2',4,4',5,5'-heia-
bromobiphenyl. Softens at 72", dec above 300*. Low vapor
press; degraded by uv light. Very sol in benzene, toluene;
insol in water.


Note: The 1973 "Michigan Incident" in which BP-6 was
accidentally added to animal feed, and resulted in wide-
spread destruction of contaminated farm animals, led to the
removal of BP-6 from the market: L. J. Carter, Science 192,
240 (1976).


USE: Flame retardant."


7437. Polychlorinated Biphenyls. PCBs; chlorinated bi-
phenyls; chlorobiphenyls; Aroclor; Clophen; Fenclor; Kane-
chlon Phenoclor; Pyralene; Sanlotherm. Once widely used
industrial chemicals whose high stability contributed to both
their commercial usefulness and their long-term deleterious
environmental and health effects. Early synthesis: H.
Schmidt, G. Schulz, Ann. 207,338 (1881). Commercially
available since 1930: C. Penning, Ind. Eng. Chem. 22, 1180
(1930). Commercial PCBs are mixtures. The Aroclors are
characterized by four digit numbers. The first two digits
indicate that the mixture contains biphenyls (12), triphenyls
(54) or both (25, 44); the last two digits give the weight
percent of chlorine in the mixture (e.g. Aroclor 1242 con-


tains biphenyls with approx 42% chlorine). Reviews of envi-
ronmental impact and toxicity: L. Fishbein, Ann. Rev.
PharmacoL 14, 139-156 (1974); R. D. Kimbrough. CRC
Oil Rev. ToxicoL 2, 445-498 (1974);, National Conference on
Polychlorinated Biphenyls. Nov. 19-24, 1975 (EPA-560/6-
75-004, 1976) 487 pp. Accumulation of airborne PCBs in
foliage: E. H. Buckley, Science 216, 520 (1982). Reviews:
H. L. Hubbard in Kirk-Othmer Encyclopedia of Chemical
Technology vol. 5 (Interscience, New York, 2nd ed., 1964)
pp 289-297; O. Hutzinger el al. The Chemistry of PCB's
(CRC Press, Cleveland, Ohio, 1974) 269 pp; J. W. Lloyd et
al.. J. Occup. Med. 18, 109-113 (1976). Review of carcino-
genicity studies: IARC Monographs 18, 43-103 (1978).


X - H or Cl


Aroclor 1242, clear, mobile liquid; av. number Cl/mole-
cule: 3.10. dj5 1.381, dj" 1.392. Distillation range 325-
366'. Flash point (open cup) 348-356*F. ng1 1.627-1.629.
Dielectric constant (1000 cycles) 5.6 (25*), 4.9 (100").


Aroclor 1254, light yellow, viscous liquid; av. number
Cl/molecule: 4.96. d« 1.495; dj" 1.505. Distillation range
365-390". No open cup flash point to boiling. n§ 1.629-
1.641. Dielectric constant (1000 cycles) 5.0 (25"), 4.3 (100").
LDj, orally in weanling rats: 1295 mg/kg, Kimbrough, he.
cit.


Aroclor 1260, light yellow, so/t, sticky resin; av. number •
Cl/molecule: 6.30. df 1.555; dj" 1.566. Distillation range
385-420. No open cup flash point to boiling, ng1 1.647-
1.649. Dielectric constant (1000 cycles) 4.3 (25*); 3.7 (100*).
LD^o orally in weanling rats: 1315 mg/kg, Kimbrough, loc.
cit.


Caution: Toxic effects in humans include chloracne, pig- I
mentation of skin and nails, excessive eye discharge, swelling 1
of eyelids, distinctive hair follicles, gastrointestinal distur-
bances. In Japan, accidental contamination of rice bran oil
with Kanneclor 400 led to an outbreak of what became
known as "Yusho disease", see M. Kuratsune et al., in
EPA-560/6-75-O04, loc. cit., p 14. Toxic symptoms in ani-
mals include hepatocellular carcinoma, hypertrophy of the
liver, adenofibrosis, weight and hair loss, mouth and eyelid
edema, acneform lesions, decreased hemoglobin + bemato-
crit, gastric mucosal ulceration and reduced ability to repro-
duce. These substances have been listed as carcinogens by
the EPA: Second Annual Report on Carcinogens (NTP 81-
43, Dec. 1981) pp 206-209.


USE: In electrical capacitors, electrical transformers, vacu-
um pumps, gas-transmission turbines. Formerly used in
U.S. as hydraulic fluids, plasticizers, adhesives, fire retar-
dants, wax extenders, dedusting agents, pesticide extenders,
inks, lubricants, cutting oils, in heat transfer systems, car-
bonless reproducing paper.


7438. Polydatin. 3-HydroxyS-[2-(4-hydroxjphmyl)eth-
enyl]phenyl*P-D-glucopyranoside; 3-hydroxy-5- (p-hydroxy-
slyryDphenyl glucoside; 3,4',5-trihydroxystilbene-3-0-D-
glucoside; resveratrol-3-0-mono-D-glucoside; piceid. Cjj-
H2jO,; mol wt 390.40. C 61.53%, H 5.68%, O 32.79%. Isoln
from fresh root of Polygonum cuspidatum Sieb. & Zucc.,
Polygonaceae, and structure: Nonomura et al.. Yakugaku
Zasshi83, 988 (1963).


0-B-D-glucose


Trihydrate, crystals, mp 225-226°.
1.709 in ethanol).


-74.9" (c =
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9450 1,1,2 -Trichloroethane


9450. 1,1,2-Trichloroethane. Vinyl trichloride. C.H.Cl,;
mol wt 133.42. C 18.00%, H 2.27%, Cl 79.73%. CHjCl-
CHCU. Prepd by catalytic chlorination of ethane or ethyl-
ene: Joseph, U.S. pat. 2,752,401 and Pye. U.S. pat. 2,752,-
402 (both 1956 to Dow); Reynolds, U.S. pat. 2.783,286
(1957 to Olin Mathieson).


Nonflammable liquid; pleasant odor; dj° 1.4416; solidif
— 35*,- bp 113-114'; «g> 1.4711. Insol in water; misc with
alcohol, ether, and many other organic liquids. LDH orally
in rats: 0.58 ml/kg, H. F. Smyth el oL, Am. Ind. Hyg. Assoc.
J. 30, 470(1969).


USE: Solvent for fats, waxes, natural resins, alkaloids.
Caution: Irritating to eyes, mucous membranes, and, in high
concns. narcotic.


9451. 2,2,2-Trichloroethanol. Trichloroethyl alcohol.
CjHjCI3O; mol wt 149.42. C 16.08%. H 2.02%, Cl 71.19%,
O 10.71%. CC13CH,OH. Prepd by reduction of the corres-
ponding ester, acid chloride, or acid with lithium aluminum
hydride: Sroog et ai. /. Am. Chem. Soc. 71, 1710 (1949).
Manufacture by reduction of chloral hydrate with an arnine
borane: Chamberlain, Schechter, U.S. pat. 2,898,379 (1959
to Gallery Chem.).


Hygroscopic liquid, ethereal odor. At low temps it crys-
tallizes in rhombic tablets, mp at 18"; bp 151-153': dg 1.55.
Sol in about 12 parts water; miscible with alcohol or ether.
pH of aq soln is 5-6, but on prolonged contact with water
some free acid is formed. Keep well closed and protected from
light. LDX orally in rats: 600 mg/kg, Handbook of Toxicol-
ogy vol. 1, W. S. Spector, Ed. (Saunders. Philadelphia, 1955)
pp 302-303.


THERAP CAT: Hypnotic, anesthetic.


9452. Trichloroethylene. Trichloroethene; ethinyl tri-
chloride; Tri-Clene; Trielene; Trilene; Trichloran; Trichlo-
ren; Algylen; Trimar; Triline; Tri; Trethylene Westrosol;
Chlorylen; Gemalgene; Germalgene. C3HC1,; mol wt
131.4O. C 18.28%, H 0.77%, Cl 80.95%. CClj=CHCl.
Usually prepd from jym-tetrachloroethane by elimination of
HC1 (by boiling with lime): Ger. pat. 171,900. By passing
tetrachloroethane vapor over CaCl, catalyst at 300": Ger.
pat. 263,457; without catalyst at 450-470": Brit pat. 575,-.
530 (1946 to du Pont). Review of mfg processes: S. A.
Miller, Chem. Process Eng. 47, 268 (1966); Faith, Keyes &
Clark's Industrial Chemicals, F. A. Lowenheim. M. K.
Moran, Eds. (Wiley-Interscience, New York, 4th ed., 1975)
pp 844-848. Toxicity and metabolism: E. Browning, Toxic-
ity and Metabolism of Industrial Solvents (Elsevier, New
York. 1965) pp 189-212.


Nonflammable, mobile liquid. Characteristic odor resem-
bling that of chloroform, dj 1.4904; djs 1.4695; dj° 1.4649.
Vapor density: 4.53 (air = 1.00). Solidifies at -84.8".
bp,« 86.T; bp^o 67.0"; bp^ 48.0"; bploo 31.4": bpM 20.0";
bpM -1.0"; bp,0 -12.4"; bps —22.8"; bp,, —43.8"; nf7


1.47914; n§ 1.45560. Practically insol in water; misc with
ether, alcohol, chloroform. Dissolves most fixed and volatile
oils. Slowly dec (with formn of HC1) by light in the presence
of moisture. Trichloroethylene for medicinal purposes may
contain some thymol or ammonium carbonate (not more
than 20 mg/100 ml) as a stabilizer. Industrial grades of tri-
chloroethylene may contain other stabilizers such as tri-
ethanolamine stearate and cresol. LDW orally in rats: 4.92
ml/kg; LC (4 hrs) in rats: 8000 ppm, Smyth et a/.. Am. Ind.
Hyg. Assoc. J. 30, 470(1969).


Caution: Use with adequate ventilation. Preserve trichlo-
roethylene in sealed, light-resistant ampuls or in frangible,
light-resistant glass tubes. Avoid prolonged exposure of the
product to excessive heat. It must be dispensed in the un-
opened glass container in which it was placed by the manu-
facturer.


Human Toxicity: Moderate exposures can cause symp-
toms similar to alcohol inebriation. Higher concns can have
narcotic effect. Deaths occurring after heavy exposure have
been attributed to ventricular fibrillation. Liver injury is not
definitely established in occupational exposures. Found to
induce hepatocellular carcinomas in National Cancer Insti-
tute tests on mice: Chem. & Eng. News 54, 4 (Apr. 5, 1976).


USE: Solvent for fats, waxes, resins, oils, rubber, paints,
and varnishes. Solvent for cellulose esters and ethers. Used
for solvent extraction in many industries. In degreasing, in


dry cleaning. In the manuf of organic chemicals, pharma-
ceuticals, such as chloroacetic acid.


THERAP CAT: Analgesic (inhalation).
THERAP CAT 'VET): Inhalant anesthetic.


9453. Trichlorofiuoromethane. Trichloromonofluoro-
methane; fluorotrichloromethane; Freon 11; Fngen 11;
Arcton 9. CCljF; mol wt 137.38. C 8.74%, Cl 77.43%, F
13.83%, Prepn: Henne, Organic Reactions 2, 64 (1944).
Manuf: Faith, Keyes & Clark's Industrial Chemicals, F. A.
Lowenheim, M. K. Moran. Eds. (Wiley-lnterscience, New
York, 4th ed., 1975) pp 325-330.


Liquid at temps below 23.7". Faint ethereal odor. Non-
flammable. d}« 1.494; dg, 5.04 (air = 1). mp—111" . bp,M
23.7'; bp^ -6.8"; bpj,,, -9.1"; bp100 -23.0"; bpw -32.3';
bp« -39.0"; bpj, -49.7'; bp,0 -59.0"; bp. -67.6"; bplc
— 84.3'. Crit temp 198"; crit press. 43.2 atm (635 Ib/sq inch,
abs). iff-5 1-3865 Dipole moment 0.45. Practically insol in
water. Sol in alcohol, ether, other, organic solvents. Less
toxic than carbon dioxide, but decomposes into harmful
materials by flames or high heat.


USE: In refrigeration machinery requiring a refrigerant ef-
fective at negative pressures. As aerosol propellant. Cau-
tion: May be narcotic in high concentrations.


Note: Consult latest Government regulations on use as
aerosol propeilant.


9454. 3,4,6-Trichloro-2-nitrophenol. 2-Nitro-3,4,6-tri-
chlorophenol; 2,4,5-trichloro-6-nitrophenol; Dowlap. C,-
H,C13NO3; mol wt 242.44. C 29.72%, H 0.83%, Cl 43.87%,
N~5.78%, O 19.80%. Prepd by dissolving 2,4,5-trichloro-
phenol in glacial acetic acid and treating with coned nitric
acid: Kohn, Fink, Monatsh. 58, 73 (1931); Harrison et at.
J. Chem. Soc. 1943, 235.


Pale yellow crystals from petr ether, mp 92-93".
USE; To combat the sea lamprey, an eel-like fish which


attacks trout, especially in the Great Lakes region.


9455. 2,4,5-Trichlorophenol. Collunosol; Dowicide 2.
CjHjCtjO; mol wt 197.46. C 36.49%, H 1.53%, O 8.10%, d
53.87%. Prepd by treating 1,2,4,5-tetrachlorobenzene with
methanolic SaOH in autoclave at 160* for several hrs: Har-
rison et aL. J. Chem. Soc. 1943, 235; Agfa. Ger. pat. 411,052
(1925); Chem. Zentr. 1925, I, 2411.


Needles from alcohol or iigroin. Strong phenolic odor.
mp 67'. Sublimes. bp744 248". bp,M 253". Weak monobasic
acid. K at 25' = 4.3 X 10.-'. Soly (g/100 g of solvent at
25"): acetone 615; benzene 163; carbon tetrachloride 51;
ether 525; denatured alcohol formula 30. 525; methanol 615;
liquid petrolatum (at 50") 56; soybean oil 79; toluene 122;
water <0.2. LDW orally in rats: 0.82 g/kg, Deichmann,
Fed. Proc. 2, 76 (1943). J ' -


Sodium salt sesquihydrate, Dowicide B. Flakes [prepd ac-
cording to U.S. pat. 1,991,329 (1935 to Dow)]. Solubility
(g/100 g solvent at 25"); acetone 163; denatured alcohol
formula 30, 186; ethylene glycol 33; methanol 241; water
113. pH of said aq soln 11.0-13.0.


Complex with triisobutyl phosphate, C,,HMC1O5P, Tri-
chlorex. Prepn: Bouillenne-Wallrand et at:, Fr. pat. M149
(1961 to Pcchiney). Liquid. bp001 94-103".


USE: Fungicide, bactericide.


9456. 2.4,6-Trichlorophenol. Dowicide 2S; Omal. C6-
HjCljO; mol v-t 197.46. C 36.49°i, O 8 10%, H 1.53%. Cl
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Hexadimethrine Bromide 4578


USE: As reagent for pyrophosphoric acid, for the estima
tion of phosphate.


4571. Hexaborane(lO). Hexaboron decahydride; boro
hexane. B,H10; mol wt 75.00. B 86.56%, H 13.44%. Prepd
by the reaction of magnesium boride with hydrochloric or
phosphoric acid: Stock, Kuss, Ber. 56B, 789 (1923).


Liquid, mp —62.3'; bp 108"; vapor pressure (0*): 7.5 mm
Burg, Kratzer, Inorg. Chem. I, 725 (1962). d° 0.69. Slowly
dec at room temp. Hydrolyzes in water after long heating


4572. Hexacarbacholine Bromide. 2,2'-fI,6-ffexanedi-
ylbis(iminocarbonyloxy)]bu[N,N,N-trimcthylethanaminium_
dibromide; choline bromide hexamethylenedicarbamate;
hexamethylenedicarbamic acid choline bromide diester;
hexamethylene-l,6-bis(carbamoylcholine bromide); N.N'-
hexamethylenebis[(2-carbaraoyloxyethyl)trimethylammoni-
um bromide]; BC 16; Imbretil. C1,H4l(Br2N<O4; mol wt
536.38. C 40.31%. H 7.52%, Br 29.80%, N 10.45%, O
11.93%. Preparation: Schmied el aL, Austrian pat. 185,371
(1956), Ger. pat. 1,021,842 (1958 to Oesterreichische Stick-
stoffwerke).


Nra


NHCOOCH2CH2—N(CH3)3


[COOCHCH—jCHj— H (


Crystals from ethanol, mp 174-176".
THERAP CAT: Skeletal muscle relaxant.


4573. Hexachlorobenzene. Perchlorobenzene; Anticarie;
Bunt-cure; Bunt-no-more; Julin's carbon chloride. C^Cl,;
mol wt 284.80. C 25.30%, Cl 74.70%. Not to be confused
with benzene hexachloride, see Lmdane. Prepn: Becke,
Sperber. U.S. pat. 2,792,434 (1957 to BASF). Teratogenici-
ty studies: K. D. Courtney et aL. Toxicol. AppL PharmacoL
35, 239 (1976). Carcinogenicity studies: J. R. P. Cabral et
aL, Nature 269, 510 (1977).


Needles. da 2.044. mp 231'. bp 323-326". Vapor press
at 20': 1.09 X 10~5 mm Hg. Sublimable. Insol in water;
sparingly sol in cold alcohol; sol in benzene, chloroform,
ether. LDg, orally in rats: 10,000 mg/kg, RTECSVol. I, R.
J. Lewis, R. L. Tatken. Eds. (1979) p 216.


USE: In organic syntheses. Fungicide. Caution: Cutane-
ous porphyria may result from prolonged periods of inges-
tion, R. Ockner, R. Schmid, ffaturel89, 499 (1961).


4574. Hexachloroethane. Carbon hexachloride; perchlo-
roethane. C,C1,; mol wt 236.74. C 1O.15%, a 89.85%.
CQjCCl,. Prepn: Beilstein 1, 87 (1918) and suppls.


Crystals; camphoraceous odor, d 2.09. Readily sublimes'
without melting, bp 186.8* (triple point). Heat of sublima-
tion 12.2 kcal/mol. Sol in alcohol, benzene, chloroform,
ether, oils. Insol in water. MLD i.v. in dogs: 325 mg/kg,
Barsoum, Saad, Quart. J. Pharm. PharmacoL 7, 205 (1934).


USE: Solvent; in explosives; as camphor substitute in cellu-
loid; rubber vulcanizing accelerator. Caution: May be
moderately irritating to skin, mucous membranes.


THERAP CAT (VET): Anthelmintic (flukicide).


4575. Hexachlorophene. 2,2'-Methylenebis[3,4,6-tri-
'* chlorophcnolj; 2,2'-dihydroxy-3,3',5,5',6,6'-hexachlorodi-


phenylmethane; bis(3,5,6-trichloro-2-hydroxyphenyl)meth-
ane; G-ll; AT-7; Bilevon; Dermadex; Exofene; Gamophen;
Hexosan; pHisohex; Surgi-Cen; Surofene. C13H6C16O2; mol
wt 406.92. C 38.37%, H 1.497., Cl 52.28%, O 7.86%. Prepd
by the condensation of 2 mols of 2,4,5 -trichlorophenol with
1 mol formaldehyde in the presence of coned sulfuric acid:
Gump, U.S. pat. 2,250,480 (1941 to Burton T. Bush). Im-


proved procedures: U.S. pat. 2,435,593 (1948) and 2,812,-
365 (1957 to Givaudan).


Cl Cl


</
Crystals from benzene, mp 164-165T Practically insol in


water, sol in alcohol, acetone, ether, chloroform, propylene
glycol; polyethylene glycols; olive oil; cottonseed oil; dil aq
solns of the alkalies. Forms salts with alkalies and alkaline
earths. Phenol coefficient ~125 (monopotassium salt). In-
compatible with Tweens from bacteriological point of view.


Monophosphate, HepadisL
Toxicity: Excessive dosage to animals results in symptoms


of neurotoxicity. Reversible vacuolar changes mainly affect-
ing the myelin of the brain and spinal cord have been report-
ed. Because of potential neurotoxicity in humans, the FDA
has regulated use. See Lockhart, Pediatrics SO, 229 (1972).


USE: Chiefly in the manuf of germicidal soaps.
THERAP CAT: Anti-infective, topical; detergent.
THERAP CAT (VET): Anthelmintic (flukicide)


4576. Hexacyclonate Sodium. /- (Hydroxymethyl)cyclo-
hexaneacetic acid sodium salt; sodium 3.3-pentamethylene-
4-hydroxybutyrate; sodium /3,,8-pentamethyIene->-hydroxy-
butyrate; 0,0-pentamethylene->-hydroxybutyric acid sodi-
um salt; Gevilon; Neuryl. C,HlsNaO3; mol wt 194.21. C
55.66%, H 7.78%, Na 11.84%, O 24.71%. Prepn: Van Wes-
sem, Sakal; Shavel et aL. U.S. pats. 2,960,441; 3,007,940
(1960; 1961 to Warner-Lambert)


r ' '


HOCH2 CHjCOONa


Monohydrate, platelets from n-butanol + benzene, mp
106-108". The aphydr salt is hygroscopic. Readily sol in
water, methanol, ethanol; sparingly sol in ether, acetone.


THERAP CAT: Central stimulant.


4577. Hexadecyl 3-Hydroxy-2-naphthoate. 3-Hydroxy-
2-naphthalenecarboxylic acid hexadecyl ester. C^H^C^; mol
wt 412.59. C 78.59%, H 9.77%, O 11.63%. Prepd by the
action of 3-hydroxy-2-naphthoyl chloride on cetyl ale:
Oshima, Hayashi, /. Soc. Chem. Ind. Japan 44, 821 (1941).


Greenish-white, flaky crystals,, mp 72-73". Soluble in
Benzene, glacial acetic acid, petr ether. Sparingly sol in cold


alcohol. Insol in water.
USE: As waterproofing agent for rayon.


4578. Hexadimethrine Bromide. N,N,N',N'- Tetrameth-
il-1,6-hexanediamine polymer with 1,3-dibromopropane;
>olymer of 7V,Ar,./V',Ar'-tetramethylhexamethylenediamine
ind trimethylene bromide; poly(AT,W,Ar',Ar'-tetramethyl-Af-
rimethylenehexamethylenediammonium dibromide); Poly-


C11 CH3


White, hygroscopic, amorphous polymer. Soluble in wa-
er up to 10%. pH of 1% saline soln 5-9. Stable in soln and
rtien autoclaved. Polymers with mol wt of 5000-10,000
lave LDM i.v. in mice of 25-40 mg/kg. Ref: Kimura et at.,
roxicol. Appl. Pharmacol 1, 1 85 (1959)
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Tachysterol 9198


2 4 5 T (245 Tnchlorophenol) )acetic acid Es
Tnoxone Weedone C^CljO, mol wt 255 48
H 1 97% Cl 4 1 63% O 18 79% Post emergence
Prepd from 2 4 5 tnchlorophenol Pokorny J


L Soc 63 1768 (1941 ) from benzenehexachlonde
^"ilid 74 3890(1952) Activity C L Hamner T B


Science 100 154 (1944) Contains trace levels of
.) q v as a con taminan t ) Smith Science 203 1090


»V Chem & Eng News 59 6 (Jan 5 1981) Toxici ty
FA. Rowe T A Hvmai Am J l<el Res IS 62? (1954)
M*- _ . D


COOH


ystals from benzene mp 153' dJJ 1 80 Soly in water
238 mg/kg Sol in alcohol Forms water soluble
and alkanolamme salts Commercial products are


Hy in the form of amines or esters often in mixture
, 2,4 D LDM oraJly in mice rats 389 500 mg/kg


, Hymas)
lit/on Potential symptoms of overexposure in animals
taxja skin i r r i ta t ion acne like rash See VIOSH Pocket
• to Chemical Hazards (DHHS/NIOSH 9O 117 1990)


In March 1985 the E P A terminated all registra
1 for the use of this herbicide on nee fields orchards


ne rangeland and other noncrop sites This follows
^970 action of the Department of Agnculture halting


[fuse of 'he pesticide on all food crops except nee Chem
News 63 6 (Mar 25, 1985)
Formerly as herbicide


55 Tabernanthine 13 Methoxyibogamine CaHM
, mol wt 31044 C 7738% H 844% N 902% O


Indole alkaloid isolated from root of Tabemanthe
laill Apocynaceae Delourme Houde Ann Pharm.


. 4, 30 (1946) Dickel et al J Am. Chem. Soc 80, 123
S) Also in Tabemaemonlana and Stemmadenia spp
~ found in ibogame mother liquors Walls et aL
bedron 2, 173 (1958) Isoln from genus Conophanngia
noceae Renner Pnns US pat 3,008,954(1961 to


> Structure Bartlett et aL J Am. Chem Soc 80 126
', Mass spectrum Biemann Fnedmann Spiteller
3,4805(1961) Denvs Taylor US pat 2,877,229


' to Ciba) Interaction with bcnzodiazepme receptors
. Trouvin el al Eur J Pharmacol 140 303(1987)


or sh iny leaflets from ethanol mp 213 5 215'
t--s al 160' (0 005 mm pressure) [a]-" —40' (acetone)
A*04 in 80% methylcellosolvc uv max (ethanol) 228
«f299 nm (log £ 4 53 364 3 77) Sol in alcohol benz
jether chloroform Practically insol in water


chlondc Cj0Hj6N,O HC1 crystals from water dec
[a]" _66' (mclhanol Dickel loc ciO m p 2 1 0 '


~1(> 5' (methanol Delourme Houde) Sol in water
e *ol in chloroform than ibogame hydrochlonde


Tabun Dimfthylphosphoramidocyanidic actd
ester e th j l A dimethylphosphoramidocvamdate di


»ylamidoethox>phosphorvl cyanide GA CjH^NjC^P
l62 1 3 c 37 04% H 6 84% N '7 28% ° 19 74% p


1 Mihtar ) nerve gas prepd from dimethylamido
ory! dichlonde and sodium cyanide in the presence


*«tbsnol Holmstcdt Acta Physiol Scnnd 25 Suppl 90
M1951) The svn lhes i s of dimethylamidophosphoryl di


chloride Is also descnbed by MlcHaclis Ann 326, 129
(1903) Alternate synthetic route B C Saunders, Some
Aspects of the Chemistry and Toxic Action of Organic Com-
pounds Containing Phosphorus and Fluorine (Cambridge,
1957) p 91 Toxicity study B Holmstedt Pharmacol Rev
11, 567 (1959) Brief review Schrader Die Entwicklung
neuer insektizider Phosphorsaure-Ester (Verlag Chemie
Wemheim, 1963) p 3


Liquid Fruity odor reminiscent of bitter almonds d
1 077 mp -SO* bp760 240', bp,0 12ff, bp, 100-108' n$
1 4250 IR absorption Acta Chem. Scand. S, 1179 (1951)
Readily sol in organic solvents Miscible with water, but
quickly hydrolyzed Bleaching powder (chlonnated lime)
destroys Tabun, but gives rise to cyanogen chloride Ex
tremely polsonoust LDn i p in mice 0 6 mg/kg (Holm
stedt) The lethal dose for man may be as low as 0 01
mg/kg, Chem. <t Eng News 31, 4676 (1953)


Caution. Potent cholmesterase inhibitor Toxic not only
by inhalation but by absorption through skin and eyes In-
halation produces constriction of pupils of the eye, difficulty
in breathing followed by bronchial constriction, convul
sions, death


USE Chemical -warfare agent


9197. Tacalcitol. (la,3f-SZ,7E,24R)-9.10-Secocholata-
5,7,lO(l9)-triene-l,3,24-mol; la,24(£)-dihydroxycholecalci-
ferol, ta,24.R-dihydroxvvitamin D,, TV-02, Bonaifa Cr-
HaO, mol wt 41664 C 77 84%, H 1064%, O 11 52%
Bioactive, synthetic vitamin D3 analog, exhibits antiprolifer-
ative effect on keraQnocytes Prepn T Takesbita et aL.
Ger. pat 2,526,981; eidem, VS. pat 4,022,891 (1976, 1977
both to Tajin), M. Monsaki et aL. J Chem. Soc, Perkin
Trans. J1975, 1421, K Ochi el aL. ibid. 1979, 165 Pharma-
cology T Matsunage et aL. J DermatoL 17, 135 (1990)
Clinical evaluation in psoriasis M J P Gerntsen ft aL,
Bnt J DermatoL 131, 57 (1994) Review M Nishimura et
aL, Eur J DermatoL 3, 255-261 (1993)


H3C.


HO


White solid uv max (ethanol) 265 nm
THERAP CAT Antipsonatic


9198. Tachysterol. <3e,6E,22E)-9,10-Secoergosta
5(10),6,8,22-tetraen-3-ol CjjH^O, mol wt 396 66 C
!4 79%, H i l l 8%, O 4 03% From ergosterol or lumisterol


by ultraviolet irradiation Windaus et aL. Ann. 492, 226
1932), Ann. 499, 188 (1932), Dirnroth, Ber 70, 1631 (1937)
From calciferol by adsorption on acid clay Thibaudet,
Compt Rend. 220, 751 (1945) From precalciferol Velluz,
Ooffinet, VS. pat. 2,847,426 (1958 to UCLAF) Structure
Jrundmann, Z. PhysioL Chem. 252, 151 (1938), Thibaudet,
oc. cti Stereochemistry of the tachysterol system Inhof-
en, Ber 88, 1424 (1955), Verloop Rec. Trav Chim 76, 689
1957), Delaroff et aL. BulL Soc Chim. France 1963, 1739
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Tebuconazole 9253


lly responsible for I
Fatalities among


•e not uncommon,
trointesunal irntatu


ls)-4b,5,6.7,S,8a-Ha
-methylethyl) -3,P.J._
H>pylpodocarpa-7,f(u
I wt 31442 C 764(K
id quinone methide-'
oln of naturally i
urn Rich, Taxodu
em. Soc, 90, 5923 {1
i 34, 3912 (1969). j£
VIon, M. Matsui,
1010 fi "!., Bull
1977), D L Smt
R V Stevens, G.
12) Total synthesis^
Bull Chem. Soc. Jaf
L. Can. J Chem. _
es Hanson et aL,.


cap 115-Ii6*. [aj
u»ol) 320, 332,'"


_'Fi-


3'-(l#-tetrazol-
t, Tazanol C, "
3%, N 24.21%,' ,


Prepn: Japan. >K«
96, 217856a (


t aL, Japan. J.
es on phaimacolo
i-Forsch. 38, 70-9"


,
dmccarbojcylic o - . ™
(ochroman-6-yOeuw
>iO,S, mol wt 351"
10%, S
,. S
t 5,089,509 (19SA
cs in rats P -H
(1994) arnica!
Esgleyes-Ribot


White solid
CAT Antiacne antipsonatic


9250 Tazettine Sekisanine, sekisanohne ungcmme
HaINO5, mol wt 331 37 C 65 24%, H 6 39%, N 4 23%,


From Narcissus tazetta L , Lycora radiala Herb ,
sewerzowi (Rgl ) Fedtsch . and other Amaryllida-


Spath, Kahovec, Ber 67, 1501 (1934) Structure and
chemistry Ikeda et al J Chem. Soc. 1956, 4749
config Highet, Highet Tetrahedron Letters 1966,


Synthesis Hendnckson et aL, J Am. Chem. Soc. 92,
53538 (1970), Tsuda et aL Tetrahedron Letters 1972, 3153
"Biosynthesis Fales, Wildman, J Am Chem. Soc. 86, 294


1964) Identity with sekisanine and sekisanohne Ikeda et
t, loc- at. Stereospecific total synthesis Hendnckson et
£, J Am. Chem Soc. 96, 7781 (1974), S Damshefsky et aL


102, 2838 (1980) 104, 7591 (1982)


OCH,


OH


.Crystals, mp 210-211' (evac tube), racemate reported as
p-237-238' (Tsuda) and mp 175-176' (Danishefsky) [a]g


U50 3' (82 mg in 2 ml chloroform) Sol in methanOl.
nol, choroform Sparingly sol in ether


^Hydrochlonde, crystals, mp 206', water soluble
idide, crystals, dec 220" (evacuated tube)


?9251. Tazobactam. f2S-(2a,3e,Sa)J-3-Mahyl-7-oxo-3-
•l,2,3-triazol-l-ylmethyl)-4 thta-l-aiabicyclo[3 2 OJhep-
-2-carboxylic acid 4,4-dtoxiae, 20-[(l,2,3-tnazol-l-yl)-
iyl]-2a-methylpenam-3a-carboxylic acid 1,1-dioxide,


TR-830H, CL-298741 C^H^M^S, mol wt 300 30 C
)00%, H 403%, N 18 66%, O 26 64%, S 1068% /3-Lac-


ase inhibitor Prepn R G Micetich et aL, Eur. pat
97,446, eidem U.S. pat 4,562,073 (1984, 1985 both


Taiho), R G Micetich et al. J Med. Chem. 30, 1469
11987) Degradation in solution T Marunakfl ft aL, Chem.


- Bull 36, 4478 (1988), in solid state- E Matsushima
ibid 4593 /3-Lactamase inhibiting activity in com-


with clavulanic acid and sulbactam, q q v , vs aer-
M R Jacobs et aL, Antimicrob Ag Chemother 29,


(1986), vs anaerobes P C Appelbaum et aL, ibid. 30,
HPLC determn in biological materials T Marunaka


-. / Chromatog 431, 87 (1988) Clinical trial in combi-
with piperacillm, q v I M Gould et aL. Drugs Exp


?w. Res. 17, 187 (1991)


CCXDH


Sodium sal t , C10H,,N,NaO5S. *TR 830, CL 307579
^Amorphous solid mp > 170'(dec)


j.^inbination of sodium salt with piperacillm sodium
'Vo<:illlne Tazocin Zosvn


THERAP CAT In combination with 0-lactam antibiotics as
antibacterial


9252. TCDD. 2,3,7,a-Tetrachlorodibenzofb.eJfI,4}dioi-
in, 2,3,7,8-utrachlorodibenzo-p-dioxin, 2.3,6,7-tetrachIorodi-
benzodioxin dioxin TCDBD CI2H4C14O,, mol wt 321 97
C 44 77%, H 1 25%, Cl 44 04%, O 9 94% Highly toxic
contaminant, produced as a by-product during the manuf of
chlorinated phenols (2.4,}-tnchlorophenul, 9 v ) and phen-
oxyherbicides (2,4-D and 2,4,5-T, qqv), chlorine bleaching
of paper pulp and combustion of chlonne-contaimng waste
Prepn W Sandermann, Ber 90, 690 (1957), M Tomita et
al. Yakugaku Zassht 79, 186 (1959) CA 53, 13152d
(1959) Crystal structure F P Boer el al Ada Crystallogr
28B, 1023 (1972) Toxicity and metabolism B A Schwetz
et aL, in Chlorodtoxins-Ongin and Fate E H Blair, Ed,
Advances in Chemistry Series 120 ( A C S , Washington,
D C , 1973) pp 55-69, A Poland, A Kende, Fed Proc 35,
2404 (1976) Environmental degradation D G Crosby,
A S Wong, Science 195, 1337 (1976) Comprehensive re-
view of formation, chemistry, and toxic and environmental
effects Chlorodtoxms—Origin and Fate, loc cit 141 pp,
Dioxin—Toxicological and Chemical Aspects F Cattabem et
al. Eds (Wiley, New York, 1978) 222 pp, special issue
Chem. & Eng News 61 (June 6, 1983) Review of toxicol-
ogy and human exposure Toxicological Profile for 2,3,7,8-
Tetradichlorodtbenzo-p-dioxm (PB89-214522, 1989) 135 pp,
of receptor binding and mechanism of toxicity J P Whit-
lock, Jr. Ann. Rev Pharmacol Toxicol 30, 251-277 (1990)
of epidemiological data L Tollefson, ReguL Toxicol Phar-
macoL 13, 150-169 (1991), of carcinogemcity J Huff et al,
Ann. Rev Pharmacol Toxicol 34, 343-372 (1994)


Needles, mp 295* (Tomita), crystals from amsole, mp 320-
325' (Sandermann) LDM in male, female rats (mg/kg)
0 022, 0 045 orally (Schwetz)


Note An industrial accident during the manufacture of
2,4,5-tnchIorophenol in Seveso, Italy on July 10, 1976
caused the release of an estimated two to ten pounds of
TCDD into the environment Concentrations as high as
51 3 ppm TCDD were found in some samples R Rawls,
D A O'Sullivan, Chem. <£ Eng News 54, 27 (Aug 23,
1976), A Hay, Nature 262, 636 (1976)


TCDD, as a contaminant created in the manufacture of
Agent Orange, a widely used defoliant in Vietnam during the
1960's, has also been implicated as the causative agent of
various symptoms described by veterans exposed to the de-
foliant, see C Holden, Science 205, 770 (1979)


Caution- Toxic effects in animals include the wasting
'Vndrorae, gascnc ulcers, immunotoxicity, hepatotoxicity,
hepatoporphyna, vascular lesions, cbloracne, teratogenicity,
fetotoxicity, impaired reproductnve performance, endome-
tnosis and delayed death Industrial workers exposed to
TCDD have developed chloracne, porphjnnuna and por-
phyna cutanea tarda See Poland, Kende, loc ciL, C D
Carter et aL. Science 188, 738 (1975) This substance may
reasonably be anticipated to be a carcinogen Seventh An-
nual Report on Carcinogens (PB95-109781, 1994) p 369


9253. Tebuconazole. (±)-a-[2-(4-Chlorophenyl)ethylJ-
(l,l-dimethylethyl)-lH-l,2,4-lnazole-l-elhanol; (RS)-l-(4-


chlorophenyl)-4,4-dimethyl-3-( 1 H- 1,2,4-tnazol-1 -ylmethyl)-
Kntan-3-ol, ethyltnanol, fenetrazole, terbuconazole, terbu-
trazole, BAY HWG 1608, HWG-1608, Corail, Elite, Foli-
cur, Horizon, Lyn\, Raxil, Silvacur C,,H21C1N3O, mol wt
30782 C 6243%, H 720%, Cl 11 52%, N 1365%, O
5 20% Ergosterol biosynthesis inhibitor Prepn G Holm-
wood et al, Eur. pat Appl. 40,345; eidem, U.S. pat 4,723,-
984 (1981, 1988 both to Bayer) Synthesis of enantiomers


Kaulen, Agnew Chem fnt Ed Engl 28, 462 (1989)
hotodegradation H Wamhoff et aL, Z. Naiurforsch 49b,


280 (1994) GC determn in plant material, soil and water
W Maasfeld, P/lanzenschutz-Nachr Bayer (Eng Ed) 40, 29
1987) Review of chemistry and biochemistry D Berg et
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Tachysterol 9198


[ 2,4,5-T. (2,4,5~7richlorophenoxy)acetic acid; Es-
^45; Tnoxone; Weedone. C,H5CljO,; mol wt 255.48.


^761%i H 1.97%. Q 41.63%, O 18.79%. Post-emergence
~iicjdc. Prepd from 2,4,5-trichlorophenoI: Pokorny, J.


Chem. Soc- 63, 1768 (1941); from benzenehcxachlonde:
I ibid. 74. 3890 (1952). Activity: C. L. Hamncr, T. B.
J, Science 100, 154 (1944). Contains trace levels of
>D Q v-> as a contaminant: J. Smith. Science 203, 1090


' Chem. & Eng. New 59, 6 (Jan. 5, 1981). Toxicity
owe. T. A. Hymas, Am. J. yet. Res. 15, 622 (1954)
2,4-D.


.COOH


rstals from benzene, mp 153'. d;J 1.80. Soly in water
238 mg/kg. Sol in alcohol. Forms water-soluble
and alkanolamine salts. Commercial products are
in the form of amines or esters, often in mixture


,4-0. LD,,, orally in mice, rats: 389. 500 mg/kg
_ , Hymas).


ution: Potential symptoms of overexposurc in animaJs
^ataxia; skin irritation, acne-like rash. See NIOSH Pocket


• to Chemical Hazards (DHHS/NIOSH 90-117, 1990)


it: In March 1985 the E.P.A. terminated all registra-
ijpr the use of this herbicide on rice fields, orchards,
ijfcane, rangeland and other noncrop sites. This follows
,1970 action of the Department of Agriculture halting


ease of the pesticide on all food crops except rice: Chem.
~~ng. News 63, 6 (Mar. 25, 1985).


Formerly as herbicide.


9195. Tabernanthine. 13-Methoxyibogamine.
~inol wt 310.44. C 77.38%. H 8.44%. N 9.02%, O


Indole alkaloid isolated from root of Tabernanthe
_ fiBaill.. Apocynaceae: Delourme-Houde, Ann. Pharm.
jnc 4, 30 (1946); Dickcl a aL. J. Am. Chem. Soc. 80, 123
""]L, Also in Tabernaemontana and Siemmadenia spp.;


_ found in ibogaine mother liquors: Walls ei aL,
vhedron 2, 173 (1958). Isoln from genus Conopharingia.
spnactae: Renner, Prins. U.S. pat. 3,008,954 (1961 to
gyX Structure: Bartlett el aL. J. Am. Chem. Soc. 80, 126
Mp- Mass spectrum: Biemann, Friedmann-Spitcller,


tj»3, 4805 (1961). Derivs: Taylor. U.S. pat. 2,877,229
|9-to Ciba). Interaction with bsnzodiazepine receptors:
C'Trouvin el aL. Eur. J. Pharmacol 14O, 303 (1987).


H3CO


dies or shiny leaflets from ethanol, mp 213.5-215".
les at 160' (0.005 mm pressure). [a]$ —40" (acetone).


j£6.04 in 80% methylcellosolve. uv max (ethanol): 228,
1 nm (log € 4.53. 3.64, 3.77). Sol in alcohol, benz-
:r, chloroform. Practically insol in water,


nydrochloride, Cj0HMN2O.HCl, crystals from water, dec
jj2.77"- [a]? -66° (methanol. Dickel, foe cit.); mp 210°,
?•:—76.5* (methanol, Ddourme-Houde). Sol in water,


w^ »ol in chloroform than ibogaine hydrochloride.


£- *•*"• Tabun. Dimethylphosphoramidocyanidic acid,
'; ethyl A'-dimethylphosphoramidocyanidate; di-


tiylarnidoethoxyphosphoryl cyanide; GA. C5H,,N,O,P;
.1*1 162.13. C 37.04%, H 6.84%. N 17.28%, O 19.74%^ P
•10%. Military nerve gas; prepd from dimethylamido-


Phoryl dichloride and sodium cyanide in the presence
Holmstedt. Ada Physiol. Scand. 25, Suppl. 90,
The synthesis of dimethylamidophosphoryl di-


chloride is also described by Michaelis, Ann. 326, 129
(1903). Alternate synthetic route: B. C. Saunders, Some-
Aspects of the Chemistry and Toxic Action of Organic Com-
pounds Containing Phosphorus and fluorine (Cambridge,
1957) p 91. Toxicity study: B. Holmstedt, PharmacoL Rev.
11, 567 (1959). Brief review: Schrader. Die Entwicklung
neuer insektizider Phosphorsaiire-Ester (Verlag Chemie,
Weinheim, 1963) p 3.


Liquid, Fruity odor reminiscent of bitter almonds, d
1.077. mp -50*. bp760 240"; bp,0 120"; bp, lOO-lOS1. n»
1.4250. IR absorption: Aaa Chem. Scand. S, 1179 (1951).
Readily so! in organic solvents. Miscible with water, but
quickly hydrolyzed. Bleaching powder (chlorinated lime)
destroys Tabun, but gives rise to cyanogen chloride. Ex-
tremely poisonous/ LDM i.p. in mice: 0.6 mg/kg (Holm-
stedt). The lethal dose for man may be as low as 0.01
mg/kg. Chem. 4 Eng. News 31, 4676 (1953).


Caution: Potent cholinesterase inhibitor. Toxic not only
by inhalation but by absorption through skin and eyes. In-
halation produces constriction of pupils of the eye, difficulty
in breathing followed by bronchial constriction, convul-
sions, death.


USE: Chemical warfare agent.


9197. Tacalcitol. (lcL,3p-SZ,7E,24R)-9,10-Secocholaia-
5,7,10(I9)-triene-I,3,24-triol; la,24OJ)-dihydroxycholeca)ci-
ferol; la,24/?-dihydroxyvitamin D3; TV-02; Bonalfa. Cn-
HMO3; mol wt 416.64. C 77.84%, H 10.647«, O 11.52%.
Bioactive, synthetic vitamin D, analog; exhibits antiprolifer-
ative effect on keratinocytes. Prepn: T. Takeshita el aL.
Ger. pat. 2,526,981; eidem. VS. pat. 4,022,891 (1976, 1977
both to Teijin); M. Morisaki el aL. J. Chem. Soc. Perkin
Trans. 71975, 1421; K. Ochi et aL. ibid. 1979, 165. Pharma-
cology: T. Matsunage et aL. J. DermatoL 17, 135 (1990).
Clinical evaluation in psoriasis: M. J. P. Gerritsen et aL,
Brit J. DermatoL 131, 57 (1994). Review: M. Nishimura et
aL, Eur. J. DermatoL 3, 255-261 (1993).


HO"


White solid, uv max (ethanol): 265 nm.
THERA? CAT: Antipsoriatic.


9198. Tachysterol. (30,6E,22E)-9,10-Secoergosta-
S(lO),6,8,22-tetraen-3-ol. C^H^O; mol wt 396.66. C
!4.79%, H 11.18%, O 4.03%. From ergosterol or lumisterol
by ultraviolet irradiation: Windaus et aL, Ann. 492, 226
1932); Ann. 499, 188 (1932); Dimroth, Ber. 70, 1631 (1937).
-rom calciferol by adsorption on acid clay: Thibaudet,
Compt. Rend. 220, 751 (1945). From precalciferol: Velluz,
Goffmet, U.S. pat. 2,847,426 (1958 to UCLAF). Structure:
Grundmann, Z PhysioL Chem. 252, 151 (1938); Thibaudet,
oc. ciL. Stereochemistry of the tachysterol system: Inhof-
en, Ber. 88, 1424 (1955); Verloop, Rec. Trav. Chim. 76, 689
'1957); Delaroff et aL, Bull Soc. Chim. France 1963, 1739.


Consult the Mame Index before using this section. Page 1545







9450 1,1,2 -Trichloroethane


9450. 1,1,2-Trichloroethane. Vinyl trichloride. C,HsClj
mol wt 133.42. C 18.00%, H 2.27%. Cl 79.73%. CH,CI-
CHClj. Prepd by catalytic chlorination of ethane or ethyl -
ene: Joseph, U.S. pat. 2,752,401 and Pye, U.S. pat. 2,752,-
402 (both 1956 to Dow); Reynolds, U.S. pat. 2,783,286
(1957 to Olin Matbieson).


Nonflammable liquid; pleasant odor; dj° 1.4416; solidi!
— 35*; bp 113-114*; nff 1.4711. Insol in water, misc with
alcohol, ether, and many other organic liquids. LDM orally
in rats: 0.58 ml/kg, H. F. Smyth et al. Am. Ind. Hyg. Assoc.
J. 30, 470 (1969).


USE: Solvent for fats, waxes, natural resins, alkaloids.
Caution: Irritating to eyes, mucous membranes, and, in high
concns, narcotic.


9451. 2,2,2-TrichloroethanoI. Trichloroethyl alcohol.
CjHjCljO; mol wt 149.42. C 16.08%, H 2.02%, Cl 71.19%,
O 10.71%. CCljCHjOH. Prepd by reduction of the corres
ponding ester, acid chloride, or acid with lithium aluminum
hydride: Sroog et al, J. Am. Chem. Soc. 71, 1710 (1949).
Manufacture by reduction of chloral hydrate with an amine
borane: Chamberlain, Schechter, U.S. pat. 2,898,379 (1959
to Callery Chem.).


Hygroscopic liquid, ethereal o'dor. At low temps it crys-
tallizes in rhombic tablets, mp at 18*; bp 151-153'; dg 1.55.
Sol in about 12 parts water; miscible with alcohol or ether.
pH of aq soln -is 5-6, but on prolonged contact with water
some free acid is formed. Keep well closed and protected from
light LD,g orally in rats: 600 mg/kg, Handbook ofToxicol-
ogyiol. I, W. S. Spector, Ed. (Saunders, Philadelphia. 1955)
pp 302-303.


THERAP CAT: Hypnotic, anesthetic.


9452. Trichloroethylene. Trichloroethene; ethinyl tri-
chloride; Tri-Clene; Trielene; Trilene; Trichloran; Trichlo-
ren; Algylen; Triman Triline; Tri; Trethylene; Westrosol;
Chlorylen; Gemalgene; Germalgene. CjHCl3; mol wt
131.40. -C 18.28%, H 0.77%, a 80.95%. Odj=CHCl.
Usually prepd from jym-tetrachloroethane by elimination of
HC1 (by boiling with lime): Ger. pat. 171,900. By passing
tetrachloroethane vapor over CaCl2 catalyst at 300*: Ger.
pat. 263,457; without catalyst at 450-470*: Brit. pat. 575,-
530 (1946 to du Pont). Review of mfg processes: S. A.
Miller, Chem. Process Eng. 47, 268 (1966); Faith, Keyes &
Clark's Industrial Chemicals. F. A. Lowenheim, M. K.
Moran, Eds. (Wiley-Interscience, New York, 4th e<L, 1975)
pp 844-848. Toxicity and metabolism: E. Browning, Toxic-
ity and Metabolism of Industrial Solvents (Elsevier, New
York, 1965) pp 189-212.


Nonflammable, mobile liquid. Characteristic odor resem-
bling that of chloroform, d} 1.49O4; dj! 1.4695; df 1.4649.
Vapor density: 4.53 (air = 1.00). Solidifies at -84.8*.
bp,« 86.T; bp,,,, 67.0*; bpm 48.0*; bp100 31.4*; bp,, 20.0";
bpa -1.0*; bp,0 —12.4*; bps — 22.8*; bpu —43.8*; «{,'
1.47914; /if? 1.4556O. Practically insol in water; misc with
ether, alcohol, chloroform. Dissolves most fixed and volatile
oils. Slowly dec (with formn of HO) by light in the presence
of moisture. Trichloroethylene for medicinal purposes may
contain some thymol or ammonium carbonate (not more
than 20 mg/100 ml) as a stabilizer. Industrial grades of tri-
chloroethylene may contain other stabilizers such as tri-
etbanolamine stearate and cresol. LDW orally in rats: 4.92
ml/kg; LC (4 hrs) in rats: 8000 ppm, Smyth et al. Am. Ind.
Hyg. Assoc. J. 30, 470 (1969).


Caution: Use with adequate ventilation. Preserve trichlo-
roethylene in sealed, light-resistant ampuls or in frangible,
light-resistant glass tubes. Avoid prolonged exposure of the
product to excessive heat. It must be dispensed in the un-
opened glass container in which it was placed by the manu-
facturer.


Human Toxicity: Moderate exposures can cause symp-
toms similar to alcohol inebriation. Higher concns can have
narcotic effect. Deaths occurring after heavy exposure have
been attributed to ventricular fibrillation. Liver injury is not
definitely established in occupational exposures. Found to
induce hepatocellular carcinomas in National Cancer Insti-
tute tests on mice: Chem. & Eng. News54, 4 (Apr. 5. 1976).


USE: Solvent for fats, waxes, resins, oils, rubber, paints,
and varnishes. Solvent for cellulose esters and ethers. Used
for solvent extraction in many industries. In degreasing, in


dry cleaning. In the manuf of organic chemicals, Pharma-
ceuticals, such as chloroacetic acid.


THERAP CAT: Analgesic (inhalation).
THERAP CAT (VET): Inhalant anesthetic.


9453. Trichlorofluoromethane. Trichloromonofluoro-
methane; fluorotrichloromethane; Freon 11; Frigen 11;
Arcton 9. CC1,F; mol wt 137.38. C 8.74%, Cl 77.43%. F
13.83%. Prepn: Henne, Organic Reactions 2, 64 (1944J.
Manuf: Faith, Keyes & Clark's Industrial Chemicals, F. A.
Lowenheim, M. K. Moran, Eds. (Wiley-Inlerscience, New
York, 4th ed., 1975) pp 325-330.


Liquid at temps below 23.T. Faint ethereal odor. Non-
flammable. dj7-2 1.494; dJJ, 5.04 (air = 1). mp —111*. bp760
23.T; bp^ -t-6.8'; bPwo -9.1*; bplco -23.0"; bpw -32.3';
bpw -39.0"; bpM -49.7*; bp,0 -59.0*; bp. -67.6*; bp,.0
— 84.3". Crit temp 198"; crit press. 43.2 atm (635 Ib/sq inch,
abs). u"*-5 1.3865. Dipole moment 0.45. Practically insol in
water. Sol in alcohol, ether, other, organic solvents. Less
toxic than carbon dioxide, but decomposes into harmful
materials by flames or high heat.


USE: In refrigeration machinery requiring a refrigerant ef-
fective at negative pressures. As aerosol propellant. Cau-
tion: May be narcotic in high concentrations.


Note: Consult latest Government regulations on use as
aerosol propellant.


9454. 3,4,6-Trichloro-2-nitrophenol. 2-Nitro-3,4,6-tri-
chlorophenol; 2,4,5-trichloro-6-nitrophenol; Dowlap. C(-
HjCljNO,; mol wt 242.44. C 29.72%, H 0.83%, Cl 43.87%,
N 5.78%, O 19.80%. Prepd by dissolving 2,4,5-trichloro-
phenol in glacial acetic acid and treating with coned nitric
acid: Kohn, Fink, Monatsh. 58, 73 (1931); Harrison et al..
J. Chem. Soc. 1943, 235.


Pale yellow crystals from petr ether, mp 92-93".
USE: To combat the sea lamprey, an eel-like fish which


attacks trout, especially in the Great Lakes region.


9455. 2,4,5-Trichlorophenol. Collunosol; Dowicide 2.
C,HjCI3O; mol wt 197.46. C 36.49%, H 1.53%, O 8.10%, Cl
53.87%. Prepd by treating 1,2,4,5-tetrachlorobenzene with
methanolic NaOH in autoclave at 160* for several hrs: Har-
rison et al. J. Chem, Soc. 1943, 235; Agfa, Ger. pat. 411,052
(1925); Chem. Zentr. 1925, I, 2411.


Needles from alcohol or ligroin. Strong phenolic odor,
mp 67". Sublimes. bp7w 248°. bp1(0 253*. Weak monobasic
acid. K at 25" = 4.3 X 10-«. Soly (g/100 g of solvent at
250: acetone 615; benzene 163; carbon tetrachloride 51;
ether 525; denatured alcohol formula 30, 525; methanol 615;
iquid petrolatum (at 50°) 56; soybean oil 79; toluene 122;


water <0.2. VDn orally in rats: 0.82 g/kg, Deichmann,
Fed. Proc. 2, 76 (1943).


Sodium salt sesquihydrate, Dowicide B. Flakes [prepd ac-
:ording to U.S. pat. 1,991,329 (1935 to Dow)]. Solubility
g/100 g solvent at 25°); acetone 163; denatured alcohol
ormula 30, 186; ethylene glycol 33; methanol 241; water
13. pH of satd aq soln 11.0-13.0.
Complex with triisobutyl phosphate, CHHXCIOSP, Tri-


chlorex. Prepn: Bouillenne-Wallrand et al, Fr. pat. M149
1961 to Pechiney). Liquid. bpco, 94-103".


USE: Fungicide, bactericide.


9456. 2,4,6-Trichlorophenol. Dowicide 2S; Omal. C6-
jCljO; mol wt 197.46. C 36.49%, O 8.10%, H 1.53%, Cl
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9450 1,1,2 -Trichloroethane


J


9450, 1,1.2-Trichloroethane, Vinyl tnchlonde C,H3a5,
mol wt 13342 C 1800%, H 2.27CIo, Cl 79 73fc CH,C1-
CHC1, Prepd by catalytic chlonnation of ethane or ethyl -
ene Joseph U S pat 2,752,401 ano Pvc U S pat 2.752,
402 (both <956 to Dow) Reynolds US pai 2.783,286
(1957 to Olm Mathieson)


Nonflammable liquid pieasanr odor dj° 1 4416. solidif
— 35', bp 113-114* n§ \ 4711 Insol in waler, tusc with
alcohol, ether and many other organic liquids L05Q orally
in rats 058 ml/kg, H F Smvth et al 4m Ind ffyg -issoc.
J 30, 470 (1969)


USE Solvent for lats, waxes, natural resins alkaloids
Caution. Irritating to eyes, mucous membranes, and in nigh
concns, narcotic


94S1 2,2,2-Tnchloroethanoi. Trichloroethyl alcohol
CjHjCljO, moi wt 14942 C 1608% H 202%, Cl 71 19%
O 10 71% CC13CH,OH Prepd by reduction of the corres-
ponding ester, acid chloride, or acia with lithium aluminum
hydnde Sroog et aL J Am Chem Soc, 71, 1710 (1949)
Manufacture by reduction ot chloral hydrate with an amme
borane Chamberlain, Schechter, U S pat 2,898,379(1959
to Gallery Chem )


Hygroscopic liquid, ethereal odor At low temps it crys-
tallizes in rhomoic tablets mp a! 18', bp 151-153", dg 1 55
Sol in about 12 parts water, irascible with alcohol or ether
pH of aa soln is 5-6, but on prolonged contact with water
some free acid is formed Keep well closed and protected from
light LDM orally in rats 600 mg/kg. Handbook of Toxicol-
ogy vol. 1, W S Spector, Ed (Saunders, Philadelphia, 1955)
pp 302-303


THERAP CAT Hypnotic, anesthetic


9452. Tnchloroethylene. Tnchloroethene, ethmyl tn-
chlonde, Tn-Clene, Tnelene, Tnlene, Tnchloran, Tnchlo-
ren, Algylen, Tnmar, Tnhne, Tn, Trethylene, Westrosol,
Chlorylen, Oemalgene, Germalgene. CjHCl,. mol we
13140 C 1828%, H 077%, Cl 8095% Ca,=CHCl
Usually prepd from jj>m-tetrachloroethane by elimination of
HO (by boiling with lime) Ger. pat 171,900. By passing
tetrachloroethane vapor over CaCU catalyst at 300" Ger.
pat 263.457; without catalyst at 45"0-47CT Brit, pat 575,-
530 (1946 to du Pont) Review of mfg processes S A.
Miller, Chem. Process Eng 47. 268 (1066), Faith, Keyes &.
Clark's Industrial Chemicals F A Lowenheim, M K
Moran, Eds (Wiley-lntersaence, New York, 4th ed, 1975)
pp 844-848 Toxiatv and metabolism E Browning, Toxic-
ay and Metabolism of Industrial Solvents (Elsevier, New
York, 1965) pp 189-212


Nonflammable, mobile liquid Characteristic odor resem-
bling that of chloroform d{ 1 4904, d{5 1 4695, aj° 1 4649
Vapor density 453 (air = 100) Solidifies at —848*
bp,M 86 T bp™ 670', bp™ 48 0*. bploo 314', bpw 200',
bPw -1 0', bp,0 -124', bp, -22 8", bp(J) -43 S", n{?
1 47914, ng I 4556O Practically msol in water, misc with
ether, alcohol, chloroform Dissolves most fixed and volatile
oils Slowly dec (with formn of HO) by hght in the presence
of moisture Tnchloroethylene for medicinal purposes may
contain some thymol or ammonium carbonate (not more
than 20 mg/100 ml) as a stabilizer Industrial grades of tn-
chloroethylene may contain other stabilizers such as tn-
ethanolamme stearate and cresol LDW orally in rats 4 92
ml/kg, LC (4 hrs) in rats 8000 opm, Smyth et al, Am Ind
Hyg Assoc J 30, 470 (1969)


Caution Use with adequate ventilation Preserve tnchlo-
roethylene in sealed, light-resistant ampuls or in frangible,
light-resistant glass tubes Avoid prolonged exposure of the
product to excessive heat It must be dispensed in the un-
opened glass container in which it was placed by the manu-
facturer


Human To\icity Moderate exposures can cause svmp-
toms similar to alcohol inebriation Higher concns can have
narcotic effect Deaths occurring after heavy exposure have
been attributed to ventricular fibrillation Liver injury is not
definitely established in occupational exposures Found ;o
induce nepatocellular carcinomas in National Cancer Insri
tute teirs on mice Chem & Eng \ews54, 4 ( \pr 3, 11"6)


USE Solvent for fats waxes, resins oils rubber, paints
and varnishes Solvent lor cellulose esters and ethers Lsed
for solvent extraction m tianv ndu^mes In aegreasmg in


dry cleaning In the manut of organic chemicals pharma
ceuticals, such as chloroacetic acid


THERAP CAT Analgesic (inhalation)
THERAP CAT (VET) Inhalant anesthetic


! 9453. Tnchloroiluoromethane. Tnchloromonofluoro-
methane, fluorotncnloromethane Frcon 11 Fngen 11
Arcion 9 CC1,F mol wt 137 38 C 874%, Cl 7743% F
13 83% Prepn Henne Organic Reactions 2, 64 (1944)
Manut Faith, Keyes & Clark s Industnal Chemicals, F A.


' Lowenheim M K Moran, Eds (Wiley-Interscience, New
, York 4th ed, 1975) pp 325-330


Liquid at temps below 23 7" Faint ethereal odor Von-
flammable dj" 1 494 dg, 5 04 (air = 0 mp-111" bp,M
237" bo^o -^68', bp,M -9 r, bpim -230", opw -323',


i sou -390", bp;o -49T, bp,0 —590' bp« -676', bp,0
— 84 3" Cnt temp 198', cnt press 43 2 atm <635 Ib/sq inch,


I aos) n{,14 1 3865 Dipole moment 0 45 Practically insol m
i water Sol in alcohol, ether, other, organic solvents Less


toxic than carbon dioxide, but decomposes into harmful
' materials by flames or high heat


LSE In refrigeration machinery requmng a refrigerant ef-
I iective at negative pressures As aerosol propellant Cau-
I nan May be narcotic in high concentrations
i .Vow Consult latest Government regulations on use as
i aerosol propellant


| 9454. 3,4,6-Tnchloro-2-nitrophenol. 2-Nitro-3,4,6-tn-
I chlorophenol, 2,4,5-tnchloro-6-mtrophenol, Dowlap C,-
| H,C13NO3, mol wt 242 44 C 29 72%, H 0 83%, Cl 43 87%,
i N'~578%, O 1980% Prepd by dissolving 2,4,5-tnchloro-


phenol in glacial acetic acid and treating with coned mine
I acid Kohn Fmk, Monatsh 58, 73 (1931), Harnson er al
/ Oiem Soc 1943, 235


Cl


Pale vellow crystals from petr ether, mp 92-93"
USE To combat the sea lamprey, an eel-like fish which


attacks trout, especially in the Great Lakes region


9455. 2,4,5-Trichlorophenol. Collunosol, Dowicide 2
C6H3C13O, mol wt 197 46 C 36 49%, H 1 53%, O 8 10%, Cl
53 87% Prepd by treating 1,2.4,5-tetrachlorobenzene with
methanohc NaOH in autoclave at 160" for several hrs Har-
nson et al J Chem. Soc 1943, 235, Agfa. Ger. pat 411,052
(1925), Chem Zentr 1925, I, 2411


Needles trom alcohol or hgrom Strong phenolic odor
mp 67" Sublimes bp,w 248* bp,w 253" Weak monobasic
acid K at 25" = 4 3 X 10-" Soly (g/100 g of solvent at
25") acetone 615, benzene 163, carbon tetrachlonde 51>
ether 525, denatured alcohol formula 30, 525 methanol 615,
liquid petrolatum (at 50") 56, soybean oil 79, toluene 122,
water <02 LD^, orally in rats 0 B2 g/kg, Deichmann,
Fed Proc 2, 76 (1943)


Sodium salt sesquihydrate, Dowicide B Flakes [prepd ac-
cording to U.S. pat 1,991,329 (1935 to Dow)] Solubility
(g/100 g solvent at 25") acetone '63 denatured alcohol
formula 30, 186, ethylene glvcol 33 methanol 241 waler
113 pH of satd aq soln 11 0-13 0


Complex with 'nisobutvl phosphate C,,HMClOjP, Tn
chlorex Prepn Bouillenne-Wallrand er al Fr pat M149
(1961 to Pechmev) Liquid bp001 °4-103"


CSE Fungicide, bactencide


9456. 2.4,6-Tnchlorophenol. Dowicide 2S Omal
jCljO -nol wt 19746 C 3649% O 3 10% H 1 53'' Cl
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