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Tel: 207.879-7686 Fax: 207.879-7685

Reference:

Date:_August 22. 2001

TO: __US Envi Lp ion A C ive Action Secti

Suite 1100 — HBT, One Congress Street

Boston, Massachusetts 02114-2023

Attn:

Mr. Raphael J. Cody

Re:

Phase II Assessment -Jones Environmental Services (Northeast), Inc. — 263 Howard Street, Lowell, MA

We are sending you the following items:

[ ] attached [ 1 under separate cover via [ Jhandcarry [ ] USPS [ ] Federal Express

[ ] Plans [ 1 Specifications [ X ] Final Report [ ] Calculations/Data

[ ] Test Results [ ] Proposal Request [ ] Estimate [ X] Copy of Cover Letters

Item | Copies Date Description

1 1 August 14, 2001 | Phase II Comprehensive Site Assessment Report — Jones Environmental Services
(Northeast), Inc. —

3 1 August 15,2001 | Cover letters to MA DEP and Local Municipalities

[ ] For your approval

[ 1 For your use

[ ] Returned

[ X ] For your review & comments [ ] For your information [ ] For your signature

[ ] For your quotation [ ] Approval/comments as noted [ ] As requested

[ ] Executed

[ 1 Response requested [ ] Please return

Remarks: As per your request on Tuesday August 21, 2001, attached is a second copy of the Phase II CSA and supporting
documents for the Jones project.

By: George J. Giese

Title: Project Manager
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Reference:

Date:_August 15, 2001

TO: _ US Envi LP ion A C ive Action Secfi

Suite 1100 — HBT. One Congress Street

Boston, Massachusetts 02114-2023

Attn:  Mr. Raphael J. Cody

Re: Phase II Assessment -Jones Environmental Services (Northeast), Inc. — 263 Howard Street, Lowell, MA

We are sending you the following items:

[ ] attached [ ] under separate cover via [ Jhand carry [ ] USPS [ ] Federal Express

[ ] Plans [ ] Specifications [ X ] Final Report [ 1 Calculations/Data

[ ] Test Results [ 1 Proposal Request [ 1 Estimate [ X] Copy of Cover Letters

Item | Copies Date Description

1 1 August 14,2001 | Phase II Comprehensive Site Assessment Report — Jones Environmental Services
(Northeast), Inc.

3 1 August 15,2001 | Cover letters to MA DEP and Local Municipalities

[ 1 For your approval [ X ] For your review & comments [ ] For your information [ 1 For your signature

[ 1 Foryour use [ ] For your quotation [ ] Approval/comments as noted [ ] As requested

[ ] Returned [ ] Executed [ 1 Response requested [ ] Please return

Remarks: Please call with any questions pertaining to the attached documents. Tom and I are working on a scope and
budget for Jones to complete the additional Release Abatement Measures and will provide you a copy of this document
when approved by Jones.

By: George J. Giese Title: Project Manager
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August 15, 2001 PN:46019-002-213

Mr. John Cox

City Manager

City of Lowell

375 Merrimack Street
Lowell, Massachusetts 01852

RE: Phase II Comprehensive Site Assessment - Notice of Completion Statement
Jones Environmental Services (Northeast), Inc.
263 Howard Street
Lowell, Massachusetts
DEP Release Tracking # 3-0601

Dear Mr. Cox:

In accordance with section 310 CMR 40.1403 (3)(e) and (f) of the Massachusetts Contingency
Plan, URS Corporation (URS), on behalf of our client, Jones Environmental Services
(Northeast), Inc., is informing you that a Phase II Comprehensive Site Assessment Completion
Statement (CSA) for the above referenced site was submitted to the Massachusetts Department
of Environmental Protection (MADEP).

Copies of the CSA and other relevant project documents can be reviewed at the MADEP
Northeast Regional Office located at 205A Lowell Street, Wilmington, Massachusetts 01887.
An appointment to review the file can be made by calling the Wilmington office at (978) 661-
7600.

If you have any questions regarding this information, please contact me at (207) 879-7686.

Sincerely,

Sl D2

Thomas P. Woodard, LSP #1410
Principal-In-Charge

cc:  DEP - Northeast Regional Office

Project6019\002\ContactLetters\JonesNoticeCM.doc
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Ms. Patricia Taupier

Board of Health

City of Lowell

375 Merrimack Street
Lowell, Massachusetts 01852

RE: Phase Il Environmental Site Assessment - Notice of Completion Statement
Jones Environmental Services (Northeast), Inc.
263 Howard Street
Lowell, Massachusetts
DEP Release Tracking # 3-0601

Dear Mr. Taupier:

In accordance with section 310 CMR 40.1403 (3)(e) and (f) of the Massachusetts Contingency

Plan, URS Corporation (URS), on behalf of our client, Jones Environmental Services

(Northeast), Inc., is informing you that a Phase II Environmental Site Assessment Completion

Statement (CSA) for the above referenced site was submitted to the Massachusetts Department
~ of Environmental Protection (MADEP).

Copies of the CSA and other relevant project documents can be reviewed at the MADEP
Northeast Regional Office located at 205A Lowell Street, Wilmington, Massachusetts 01887.
An appointment to review the file can be made by calling the Lowell office at (978) 661-7600.

If you have any questions regarding this information, please contact the undersigned at (207)
879-7686.

Sincerely,

Sl )20

Thomas P. Woodard, LSP #1410
Principal-In-Charge

cc:  DEP - Northeast Regional Office
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August 15, 2001

Massachusetts Department of Environmental Protection
Northeast Regional Office

205A Lowell Street

Wilmington, Massachusetts 01887

RE:  Phase Il Comprehensive Site Assessment
Jones Environmental Services (Northeast), Inc.
263 Howard Street
Lowell, Massachusetts
DEP Release Tracking # 3-0601

Dear Ladies and Gentleman:
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PN:46019-002-213

On behalf of our client, Jones Environmeptal Services, Inc., URS is submitting the enclosed Phase II
Comprehensive Site Assessment report for property located at 263 Howard Street in Lowell,
Massachusetts, with supporting information in accordance with requirements contained in the
Massachusetts Contingency Plan (MCP). The Phase II is being submitted in support of a Phase I
Completion Statement submitted in February 1999. As required by MCP regulations, URS is sending
written notices to the Lowell City Manager and Board of Health advising them of the Phase II report.

Copies of these letters are attached to this cover letter for your reference.

URS has concluded in the Phase II Comprehensive Site Assessment that additional Comprehensive Response
Actions will be necessary at the site. Findings from the Method 3 Risk Characterization (included as part of
the Phase II) indicate that No Significant Risk exists at this Site. This assessment assumes that facility will
remain a commercial or industrial property. Although a condition of No Significant Risk exists, because
concentrations of 1,1,1-trichloroethane and toluene detected in ground water exceed MCP Upper
Concentration Limits, conditions at the Site may pose an unacceptable risk to public welfare and the
environment in the future. Thus, although No Substantial Hazard exists at this Site, 2 Permanent Solution
cannot currently be achieved. URS is working with our client to develop an appropriate Release Abatement
Measure (RAM) plan to address necessary response actions to bring this site to final closure.

If you have any questions regarding the enclosed Phase II report or other aspects of the project, please

contact me at (207) 879-7686.

Thomas P. Woodard, LSP #1410
Principal-In-Charge
Attachment

cc: Ray Cody, US EPA Region 1

James F. Green, President — Jones Environmental Services, Inc.

ProjectV46019\002\ContactLetters\DEPFinalRptCoverLtr.doc

URS Corporation

477 Congress Street Annex
Portland, ME 04101
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Massachusetts Contingency Plan
Phase II Comprehensive Site Assessment Report
Jones Environmental Services (North East), Inc. Facility

1.0 INTRODUCTION

URS Corporation (URS) has completed a Phase II Comprehensive Site Investigation (Phase II) for
the Jones Environmental Services (North East), Inc. (Jones) site located at 263 Howard Street in
Lowell, Massachusetts (Department of Environmental Protection (DEP) File No. 3-0000601). The
geographic location of the site is shown on Figure 1. The Phase II was completed to meet the
requirements of the Massachusetts Contingency Plan (MCP), set forth in 310 CMR 40.000, Section
0.0835.

Previous Phase I and Limited Site Investigations have been conducted at the site. These prior

environmental studies date back at least to January 1985 and are described in the following reports:

e Environmental Indicator (EI) Evaluation for the Jet-Line Services/Geochem Facility, EPA
Identification No. MAD047075734. Tetra Tech EM, Inc., January 14, 2000;

e Phase I Initial Site Investigation Report, 263 Howard Street, Lowell Massachusetts.
Phoenix Environmental Services, Inc., February 1999;

e Environmental Site Assessment, 237 Howard Street, Lowell Massachusetts. TRC
Environmental, July 1998;

e LSP Evaluation Opinion {310 CMR 40.0610} Geochem, Inc., John R. Davey, LSP, June
1996; _

e Final Assessment Report, Geochem, Inc. Site. Jet-Line Environmental Services, Inc.,
February 23, 1995.

e March 31, 1994 Sampling of Lowell Wells. Jet-Line Environmental Services, Inc., April 20,
1994;

e Final Preliminary Assessment Plus Report, Jet—LGe Services, Inc. Roy F. Weston, Inc., May
15, 1992;

e Report on Subsurface Investigation at the Geochem, Inc. Site in Lowell, Massachusetts.
Wehran Engineering Consulting Engineers, July 15, 1985; and

URS Corporation 1 August 14, 2001
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Massachusetts Contingency Plan
Phase Il Comprehensive Site Assessment Report
Jones Environmental Services (North East), Inc. Facility

1.1

Environmental Site Assessment, Geochem Facility. Goldberg-Zoino & Associates, Inc.,
January 1985.

INVESTIGATION OBJECTIVES

The objective of the Phase II was to characterize the nature, source, and extent of impacts to

environmental media (i.e., soil, groundwater, surface water and indoor air). In addition, an objective

of the Phase Il was to compile data needed to complete a human health and environmental baseline

risk assessment (Method 3 Risk Characterization); and to provide necessary data to evaluate whether

additional remedial response actions are warranted at the site. These objectives were addressed by:

A.

B.

D.

E.

’

collecting and analyzing soil samples from suspected contaminant source areas;

installing additional ground water monitoring wells onsite and collecting ground water
samples from existing and newly installed monitoring wells for laboratory analysis;

collecting and analyzing surface water from River Meadows Brook located adjacent to the
Jones site;

collecting and analyzing air samples from the Jones site; and,

completing a MCP Method 3 Risk Characterization for the Jones site.

Data obtained during these investigatory activities are described in the following sections and have

been used to characterize environmental impacts and develop a conceptual hydrogeologic model for

the site.

URS Corporation 2 August 14, 2001
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Massachusetts Contingency Plan
Phase II Comprehensive Site Assessment Report
Jones Environmental Services (North East), Inc. Facility

2.0 SITE DESCRIPTION AND PHYSICAL SETTING

2.1 SITE DESCRIPTION

The Jones site is located at 163 Howard Street, at the intersection of Howard and Tanner Streets in
Lowell, Middlesex County, Massachusetts. The Jones site is a Resource Conservation and Recovery
Act (RCRA) hazardous waste treatment, storage and disposal (TSD) facility operating under an
Interim Part B License. The property is developed with two connecting single story structures
located along the eastern portion of the property developed on a 30,000 square foot (0.6 acre) parcel.
This building was merged into a singke structure in the mid-1990’s. The portion of the current
building (historically Building No. 1) furthest east, is a wood-framed structure containing offices, a
quality control laboratory, and bermed hazardous waste storage area. The other portion of the
building (historically Building No. 2) is a concrete-block constructed warehouse containing bermed
hazardous waste storage areas. Latitude and longitude decimal coordinates for the subject property

are 42.633362 North, 71.315088 West. A site location map is presented as Figure 1.

The site is bounded by River Meadows Brook to the northwest, Howard and Tanner Streets to the
northeast and southeast and industrial property identified as the old Lowell Shuttle Shop Union Sheet
Metal Co., Inc. to the south. Directly across Howard Street is Trivak, Inc., a precision machine and
welding manufacturing facility. L’Energia, L.P., an electrical power generation facility, is located
directly across Tanner Street to the east. The site area appears to be current and historically used for
industrial purposes. A site plan showing the locations of these properties and relevant site features is
presented as Figure 2. According to Town of Lowell tax records, the site area is supplied with
municipal water and sewer services. Natural gas is used as fuel to heat the site building. The

approximate location of these utilities on the property are shown on Figure 2.
2.2  SITE TOPOGRAPHY
According to the Lowell, Massachusetts USGS Quadrangle Map (1998), the site is identified at an

approximate elevation of 105 feet above mean sea level (MSL). Site topography is relatively flat

excluding lands along the River Meadows Brook which are wooded and more steeply sloping toward

URS Corporation 3 August 14, 2001
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Massachusetts Contingency Plan
Phase II Comprehensive Site Assessment Report
Jones Environmental Services (North East), Inc. Facility

the river. It appears that based on the topographic map of the site area that the elevation of the River
Meadows Brook is approximately 10 feet lower in elevation in comparison to the Jones property.

The surrounding topography on nearby properties appear to also be relatively flat with the exception
of the man-made Lowell Connector Bypass roadway which is elevated and crosses the site area
approximately 90 feet north of the subject property, and is at an elevation approximately 125 feet
above MSL. Surface drainage is controlled by topography. Surface drainage on the south side of the
property and along the perimeter of the building to the east appears to flow toward stormwater
catchbasins along Tanner Street and Howard Street, which is reported to discharge to a combined
sanitary/stormwater municipal system which discharges to the municipal wastewater treatment
facility. Based on discussions with the City of Lowell Engineering Department, stormwater at the
site area may also collect in catchbasins and discharge directly to the River Meadows Brook.

Surface runoff along the north side of the Jones property appears likely to drain by surface runoff

directly to River Meadows Brook.
23 REGIONAL ENVIRONMENTAL SETTING
2.3.1 Soils

The site area is underlain by unconsolidated glacial drift and wind deposits of the Pleistocene age,
and alluvium and swamp deposits of recent age. Unconsolidated materials surrounding the property
consist of outwash and alluvium. The outwash consists of stratified sand, silt and gravel deposits
which are reported to range in thickness from 0 to 100 feet. The depth of bedrock is reported to vary
greatly in the site area because of the uneven erosional surface of the preglacial Merrimack River

Valley.

As described in previous investigation reports completed by others, soils encountered during drilling
consisted of five to ten feet of urban fill material comprised of various materials including sand and
gravel mixed with wood debris, asphalt pavement, bricks, concrete, cinders, and scrap metal. The
fill layer was described to be underlain by approximately 10 to 15 feet of silty sand and or gravelly
sand, which is in turn underlain by dense glacial till. In certain locations the fill soil layer was

reported to be underlain by approximately one to two feet of peat or organic silt above the silty sand.

URS Corporation ‘ 4 August 14, 2001
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Massachusetts Contingency Plan
Phase II Comprehensive Site Assessment Report
Jones Environmental Services (North East), Inc. Facility

2.3.2 Bedrock

According to the United States Geological Survey (USGS) Bedrock Map of Massachusetts, bedrock
in the vicinity of the site has been mapped as consisting of thin to thick-bedded metamorphosed
calcareous sandstone, siltstone, and minor muscovite schist. The site area is further classified as
within the Merrimack Belt (Lithotectonic subdivision) and being part of the Silurian aged Berwick

Formation.

2.3.3 Hydrology

’
Surface water runoff from the Jones property appears to flow toward stormwater catchbasins on
Tanner Street and Howard Street, which discharge to the municipal wastewater treatment facility or
directly to River Meadows Brook; or flow across the ground surface directly to the River Meadows
Brook. River Meadows Brook discharges to the Concord River approximately 3,000 feet east of the
site. In turn, the Concord River discharges to the Merrimack River approximately 4,000 feet to the

northeast of the Jones site.
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3.0 SUMMARY OF SITE AREA ENVIRONMENTAL CONDITIONS

3.1 SITE ENVIRONMENTAL HISTORY

The site has a long history of industrial development dating back to at least 1879. According to
previous reports referenced in the Introduction (Section 1.0), maps of the site area dated 1879, 1906,
and 1924 indicate that the site and adjoining properties were part of a large railroad yard. Limited
information was available pertaining to site development history during the period between 1924 and
the mid-1970s. According to a report from 1992, a boiler maintenance and repair company and a
metal recycling company may have operated at the site prior to 1976. Based upon the history of the

site area, it is assumed that the site was used for industrial purposes during that time period.

According to a May 1992 Final Preliminary Assessment Report prepared by Roy F. Weston, Inc.
(Weston) under the U.S. Environmental Protection Agency (EPA) Region I ARCs Contract,
Geochem, Inc. (Geochem) constructed a facility to treat and temporarily store hazardous materials at
the site in 1976. Under the license granted to Geochem by the DEP, the facility was permitted to
reclaim chlorinated solvents by distillation and store several types of material at the site including
industrial oils, nonhalogenated and halogenated solvents, acids, alkalies, volatile and non-volatile
chemicals, plating and metal wastes, and still bottoms (Goldberg-Zoino & Associates, Inc., 1985).

According to a 1992 map prepared by Weston, the facility included an office and laboratory area, a
building used for material storage and reclamation of solvents (Building 1), a building used to store
and stage drums (Building 2), and a concrete loading area north of Building 2. An alley separated
Buildings 1 and 2. In addition to these features, a fenced storage area for drums was located north of
Building 1 and the area west of Building 2 was an open yard/parking area which was reportedly used

to store empty trailers and drums.

The site has continued to be operated as a treatment and storage facility for hazardous materials by
Basil Waste Management/Jet-Line Services, Inc. (1985-November 1998) and most recently, Jones.
The site is currently occupied by a single building, a portion of which is used for administrative
purposes. In the mid-1990’s, the two site buildings were merged. The remaining portion of the

building is used to consolidate, treat, and temporarily store hazardous material and includes a
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laboratory.

Based upon a review of historical operations, four areas of environmental concemn (AOCs) were
identified by previous investigators for the EPA and judged to be potential sources of impact to the

environment. These AOCs are:

e AOC 1 - Three drum storage areas (an interim area, which included a solvent recovery system,
and areas A & B) located inside what was referred to as Building 1. According to Weston
(1992), no historical releases were identified in these areas. Nevertheless, soil samples were
collected in these areas to assess impacts related to potential historical spills in these areas.

Fs
e AOC 2 - Building 2 was constructed in 1979 in the western portion of the existing building
footprint and was used to store drums, tanks, and trailers containing hazardous material.
According to Roy F. Weston, Inc. (1992), no evidence of releases was noted in this AOC.

e AOC 3 - A former catch basin located near the southeast corner of Building 2. The catch basin,
which was five feet wide, ten feet long, and five feet deep, was used as a spill containment sump
for the Building 2 hazardous material storage area. According to Weston (1992), the catch basin
was constructed of two precast concrete pieces with a large seam between the pieces. The DEP
required an investigation and subsequently remediation of the catch basin, which involved
removal of material that had accumulated in the catch basin. During cleanup activities,
approximately 26 drums of liquid hazardous material and three drums of contaminated
sediment/soil were removed from the catch basin. Following cleanup activities, liquid was
discovered in the catch basin and DEP required the catch basin to be closed. The catch basin
was closed under a closure plan approved by DEP, which included installing a ground water
monitoring well in the excavation, filling the catch basin with sand and capping it with concrete.

e AOC 4 - A catch basin located in the loading dock area north of Building 2 where hazardous
materials were off loaded to the facility. According to Roy F. Weston, Inc. (1992), spills
historically occurred in this area including a 55-gallon drum of ethylbenzene and acetone in 1978
and an unknown quantity of ignitable wastes in 1981.

The locations of the above-referenced AOCs are shown on Figure 3.

Several environmental investigations have been conducted at the site to assess potential impacts to
the environment related to potential past releases from the above AOCs. The investigations have
focused on other portions of the property as well, in particular, the parking/yard area located west of

Building 2 which was used to store empty trailers and drums prior to reuse or resale. These
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investigations have included:

e Collecting soils samples for laboratory analysis from 16 locations at depths ranging from six
inches to two feet below ground surface (bgs) for analysis of volatile organic compounds
(VOCs). A composite sample collected by Wehran Engineering in 1985 from inside Building 1
in the drum storage areas was also analyzed for polychlorinated biphenyls (PCBs), EP-toxicity
metals, and pesticides. Historical soil analytical results are summarized in Table 1.

e Installing ten shallow overburden monitoring wells at the site and sampling groundwater for
VOCs. Selected monitoring wells were also sampled for semivolatile organic compounds
(SVOCs), PCBs, metals, and pesticides. Historical groundwater analytical results for the
samples are summarized in Table 2.

7
e Collecting groundwater level data to assess groundwater flow direction.

e Collecting surface water samples from upstream and downstream locations in River Meadows
Brook (Hale Brook) for analysis of VOCs. Historical surface water results are summarized in
Table 3.

The locations of the historical soil, groundwater, and surface water sampling are depicted on Figure

3.
Significant findings of the above-referenced historical investigations include the following:

e Soils encountered during drilling for monitoring well installation activities consisted of five to
ten feet of urban fill material comprised of various materials including sand and gravel mixed
with wood debris, asphalt pavement, bricks, concrete, cinders, and scrap metal. The fill layer is
underlain by approximately 10 to 15 feet of silty stratified sand and/or gravelly sand, which is in
turn underlain by dense glacial till. At certain boring locations (e.g., WE-2, GZA-1 and GZA-2,
and GZA-3), the fill layer is underlain by approximately one to two feet of peat or organic silt
above the silty sand.

e Groundwater occurs at a depth of approximately 10 feet bgs. Based upon data collected by
Wehran Engineering during July 1985, it appears that shallow overburden groundwater
converges onto the site from the south, east, and west and flows north to northwest across the site
toward River Meadows Brook. Shallow overburden groundwater flowing across the site, in all
likelihood, discharges to the brook.

e Surficial soil samples were collected from the drum storage/staging areas located in Building 1,
the solvent recovery area located in Building 1, and the parking lot and yard located west of
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Building 2 where trailers and empty drums were stored. Because releases from these areas
would have been to the ground surface, the highest concentrations of constituents of concern
(i.e., VOCs) would be expected to be present in near surface soils. On this basis, the samples
were collected from a depth of less than 2 feet bgs to provide a conservative assessment of
impacts to soil related to potential historical releases from these areas.

VOCs were not detected in six of the seven samples collected from the parking lot and yard
located west of Building 2. A low concentration (0.034 milligrams per kilogram) of
trichloroethene (TCE) was detected in the remaining sample.

Very low concentrations of TCE, 1,1,1-trichloroethane (1,1,1-TCA), tetrachloroethene (PCE),
benzene, toluene, xylenes, and/or chloroform were detected in samples collected from the drum
storage areas in Buildings 1 and 2 and solvent recovery area in Building 1, as shown on Table 1.

e VOCs have been detected in ground’water samples collected from site monitoring wells including
monitoring wells located along hydraulically upgradient property boundaries (monitoring wells
WE-1, WE-2, GZA-2, and GZA-3). These data along with the absence of VOCs in most of the
soil samples collected from the yard and parking lot area indicate that the source(s) of VOCs in
these upgradient monitoring wells are not located on-site. Rather these data imply that VOCs are
migrating onto the site in groundwater from upgradient sources.

It should be noted that the highest concentrations of VOCs were detected in monitoring wells
WE-1 (destroyed), MW-4 located in the area of the former catch basin in Building 2 (AOC-3),
and in monitoring well GZA-4, which is located hydraulically downgradient of MW-4, between
the site building and the brook. '

It should be mentioned that previous reports have indicated that GZA-4 was destroyed in the late
1980s. However, during URS’ October 2000 groundwater sampling event this well was
identified in the field and sampled for VOCs.

Concentrations of one or more VOCs historically detected in the monitoring wells (except for
monitoring well WE-3) exceeded DEP GW-2 risk characterization standards, which are
applicable to sites where impacted groundwater is present at depths of less than 15 feet bgs and
is located within 30 feet of an occupied building. GW-2 standards are considered to be
concentrations of compounds in concern in groundwater, which if exceeded, could result in
unacceptable concentrations of VOCs diffusing to indoor air. Metals, PCBs, SVOCs, and
pesticides were analyzed in samples collected from monitoring wells WE-2 (destroyed) and WE-
3 in 1994. Pesticides, SVOCs, and PCBs were not detected in the samples. There are no GW-2
Standards for metals in groundwater. However, DEP has established GW-3 risk characterization
standards which are considered to be concentrations in groundwater, which when discharged to
surface water will not adversely impact surface water quality. Metals concentrations in site
groundwater did not exceed DEP GW-3 criteria for protection of surface water,

o Surface water samples have been collected at the upstream and downstream property boundaries
during monitoring events conducted in 1984, 1985, and 1987. Certain VOCs were detected in
both upstream and downstream water samples. Concentrations in upstream samples increased
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between 1984 and 1987 from trace concentrations to 0.019 milligrams per liter (mg/l) while
concentrations in the downstream samples decreased from 0.168 mg/l to 0.023 mg/l. The most
recent data from 1987 suggests that the vast majority of VOCs detected in surface water are
related to upstream off-site sources.

Historical sampling locations for soil, groundwater, and surface water are depicted on Figure 3.
3.2 SUMMARY OF SITE AREA ENVIRONMENTAL CONDITIONS

The 263 Howard Street site is located in an area with a long history of industrial activities that has
likely impacted environmental media ip the site area and possibly at the site. To provide data to
assess surrounding land use and the potential impact to the Jones property, URS conducted a review
of available consultant reports contained in DEP northeast region files. Because the most likely
means of trespassing environmental impacts to the Jones property would be through groundwater,

URS focused our file review on properties located upgradient and within 1,000 feet of the site.

Prior to the scheduled DEP file review, URS conducted a search for active reportable release sites
for Lowell, Massachusetts using the Northeast Region DEP online database system. URS requested
available project files for all properties identified along streets potentially within 1,000 feet of the
Jones property. A total of eight project files were initially reviewed at the DEP offices. Based on
review of site location maps associated with these eight sites, URS identified four properties
upgradient within 1,000 feet of the subject property. Listed below is a detailed description of these
four nearby properties, including a brief environmental history and current status of the

environmental conditions on these properties.

o URS reviewed documents from January and February 1996 pertaining to a fuel oil release at the
L’Energia Limited Partnership property located at 2 Tanner Street in Lowell. The L’Energia
Limited Partnership property is the location of an electrical power plant. Available DEP files
indicate that beginning on January 19, 1996 and continuing to February 21, 1996, the DEP and
the Lowell Fire Department was involved in oversight of a fuel oil spill at the power plant
facility. According to DEP “Release Log Forms” completed by Tom Kilbricle of the Lowell Fire
Department, a large amount of oil spilled from an air eliminator on the property. Oil was
reported visible on January 19, 1996 around tanks, in a containment trench, on a driveway and in
a retention pond. Jet-Line Services, Inc. was onsite performing initial response services. A
subsequent site visit was conducted by Timothy J. Boyle, Environmental Engineer with the DEP
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on January 22, 1996 and a second site visit was conducted by Mr. Kilbricle on February 21,
1996. Based on the “Release Log Form” from February 21, 1996 it appears that a total of 200
gallons of fuel oil was released, but the release had been stabilized. Furthermore, based on the
DEP Site/Reportable Release database, it appears that a Response Action Outcome (RAO) was
issued by L’Energia’s Licensed Site Professional on March 6, 1996, effectively closing this
release incident from further DEP actions. Based on the initial response actions and the
subsequent RAO, URS does not anticipate this environmental incident to represent a
environmental concern to the Jones property.

e The Scannell Boilerworks property at 20-50 Tanner Street is listed as an environmental release
site and is located approximately 300 feet south of the Jones site across Tanner Street. Based on
available DEP files this site was initially identified with environmental concerns dating back to
April 1988 related to a leaking gasoline underground storage tank. It appears that initial
remedial actions were completed,and a subsequent limited subsurface investigation was
performed. However, based on DEP correspondence with the site owner from 1988 and 1997,
the site owner has not completed appropriate MCP requirements including hiring a Licensed Site
Professional (LSP) to certify response actions and evaluate the site for closure, and as a result the
site is currently listed as a default Tier IB site. Default Tier IB status indicates a site/release
where the responsible party fails to provide a required submittal to the DEP by a specific
deadline. In addition, this site may be impacted with groundwater contamination from the
nearby Silresin Chemical Corporation superfund site.

Based on the available environmental reports for the Scannell Boiler Works property, URS
anticipates potential for a future environmental impact from this property to the subject site.
Groundwater analytical results from September 2000 at URS-1 and MW-5, site monitoring wells
nearest the Scannell Boilerworks property, did not identify VOCs likely related to a gasoline
release.

o The Silresin Chemical Corporation property is located at 86 Tanner Street and is listed as a
National Priority List (NPL) site, CERCLIS site, and State listed site. This site appears to be
between 1,000 and 1,300 feet south of the site across Tanner Street. Based on information
provided at the DEP offices and from review of previous environmental reports provided by URS
by Jones, this chemical plant has been undergoing continuous cleanup efforts since 1983. A
groundwater plume is reported to have migrated from this site toward the subject property an is
noted to be within one-tenth of a mile (525 feet) from the subject property. The groundwater
contamination is estimated to be approximately 30 to 60 feet below the ground surface.
According to DEP file documents, groundwater is contaminated with VOCs, SVOCs, pesticides,
PCBs, and heavy metals. Based on the DEP site reportable release database, the status of the
Silresin Chemical Corporation property is listed as under cleanup action (Phase IV) and has been
listed at this phase of site work since October 1988. URS anticipates the potential exists for
environmental impacts from the Silresin Chemical Corporation property to have impacted the
subject site. Low level VOCs have been detected in two upgradient site monitoring wells (URS-
1 and MW-5), located between the Silresin Chemical Corporation property and the Jones site.

e URS identified a second environmental release site located approximately 500 feet south of the
site at 108 Tanner Street. Lowell Used Auto Parts Company, Inc. was listed in the
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environmental database records pertaining to a release of petroleum as a result of a fire at the
facility on April 25, 1997. The release was reported by the Lowell Fire Department based on the
presence of a sheen on the runoff from the water used to put out the fire on the property. The
runoff water discharged to two catchbasins located on Tanner Street. As a result of the release
notification Cyn Environmental Services (Cyn) of South Boston was contracted to complete
initial response actions and develop a RAO statement for the identified environmental incident.

URS reviewed a RAO Statement Report package completed by Cyn for the site from June 1997.
Based on this report, it appears that the identified contaminated runoff water from the fire was
handled appropriately and additional contaminated soil and debris from two catch basins was
removed by hand and later disposed by Cyn. Based on the response actions taken by Cyn and the
details of the release incident, URS does not anticipate this identified release to represent a
significant environmental concern to the Jones property.

r4

33 SITE AREA UNDERGROUND UTILITY EVALUATION

The MCP requires that a map showing the locations of underground utilities be included as part of
the Phase II report. The bedding material surrounding underground utilities is often more permeable
than surrounding soils and can be a preferential migration pathway for impacted groundwater. On
this basis, available facility plans and municipal utility plans at the City of Lowell’s Engineering
Office and Municipal Water District were reviewed to develop a utility location map for the Phase II
Report. In addition, URS contacted private utility companies with service lines in the site area,

including Massachusetts Electric, Boston Gas and U.A.E Lowell Power.

Based on discussions with the Lowell City Engineers office, URS determined that public sewer lines
are developed along the center line of Tanner Street and Howard Street. It appears that the depth of
the sewer line was estimated to be approximately 16 feet bgs. According to available information, a
24 inch-diameter brick sewer lines is developed along Tanner Street, while a 12-inch sewer main is
located along Howard Street. Reportedly, this sewer acts as combined stormwater and sewer
collection system. However, according to the City of Lowell, additional stormdrains were developed
by the Massachusetts Highway Department in the 1960s when the Lowell Connector was developed.
URS was not able to confirm the use separate stormwater lines in the immediate site area. However,
previous environmental reports indicate that separate storm sewers are present in the site area and
likely discharge directly to River Meadows Brook. URS also obtained site plans from Boston Gas
Company, Massachusetts Electric, and the Lowell Water District. Underground gas mains are
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present in the site area, but electrical services in the area appear to be overhead. A water main does
extend along the Jones side of Tanner and Howard Street and connect to the Jones property along
Howard Street. According to Dan Lehiff of the Lowell Regional Water Utility, a six or twelve inch
diameter water line is present below Howard and Tanner Streets in the site area and the main is

buried approximately four feet bgs.

Based on review of the underground utility lines in the site area, with the exception of the municipal
sewer line, the remaining underground utilities appear to be at shallow depths unlikely to provide a
pathway for groundwater contamination migration from the site. Furthermore, based on the location
of the identified underground utility lifes and the direction of groundwatef flow across the site, it
does not appear that these utility lines would provide a pathway for the identified groundwater
contamination plume onsite. The groundwater plume onsite appears to move in a northwesterly
direction toward River Meadows Brook and not across Tanner and Howard Streets. However, it
appears possible that underground utilities servicing the Jones site (water, sewer, natural gas) may
provide a preferential pathway for potential soil gas vapors related to the identified groundwater
contamination plume. The Figure 2 Site Plan identifies the location of public and private

underground utilities in the site area.
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4.0 PHASE II FIELD ACTIVITIES

To achieve the objectives of the Phase II outlined in Section 1.1, several field activities were
undertaken. Phase II field activities included collection of soil samples from a suspected source area
(AOC4), installation and sampling of existing and newly installed ground water monitoring wells,
water level measurements, sampling of surface water along River Meadows Brook and air sampling

inside the site building.

4.1 SOIL SAMPLING INVESTIGATION

’

4.1.1 Objectives

Historical reports for the site identified a potential AOC, at the north side of the former Building No.
2 where historical spills occurred in this area, including a 55-gallon drum of ethylbenzene and
acetone in 1978 and an unknown quantity of ignitable wastes in 1981. Based upon these data and
review of the current site configuration, URS collected shallow soil samples at the north side of the
warehouse building in a small court yard adjacent to a small storage shed. The primary objective of
evaluating this area was to determine if a surface spill source area could be identified in this portion

of the site.

As previously discussed in Section 2.2, three additional AOCs were identified on the subject
property based on prior environmental assessment report and review by the EPA. Remedial actions
had been conducted by previous site owners to the satisfaction of the EPA in the area of AOC 3, the
former catch basin used as spill containment sump, at the southeast comer of Building No. 2. In
addition, based on limited soil sampling by Roy F. Weston, Inc. in 1992, no evidence of an
environmental release was noted at AOC 2. Furthermore, based on shallow soil sampling completed
by Jetline Environmental Services in 1994, environmental release to soils was not identified in the

area of AOC 1.
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4.1.2 Methods

On August 30, 2000, three soil samples referred to as SS-1 through SS-3 were collected between the
loading dock area and a storage shed located along the north side of the site building. The location
of the shallow soil samples are shown in Figure 4. Soil sample locations were selected to evaluate
shallow soil conditions on each side of a wooden access ramp between the loading dock and the
storage shed. Soil samples were collected by URS personnel using a hand auger. In between each
sample collection the stainless steel hand auger was decontaminated using an Alconox wash and
rinsed with distilled water.
’

At each soil sample location, soil samples were collected at an interval of six-inches to one-foot
below the ground surface and tested in the field using a photoionization detector (PID). The PID was
calibrated to a 100-ppm isobutylene standard and a 0.56 response factor for direct benzene
equivalent reading and used to field analyze each soil sample for the presence of VOCs. The field
screening data was used to aid in the selection of soil samples for laboratory analysis. Based on
visual observations and PID headspace readings, URS selected one of the three discrete soil samples
for additional laboratory testing. Based on findings from the field soil sampling, URS collected SS-
1, located along the south side of the wooden walkway nearest to the warehouse building for
additional analytical testing. A second soil sample from the same approximate location was
collected for the additional analytical testing. Information collected during field sampling of soil

was recorded on field sample data sheets (Attachment A).

URS submitted this selected soil sample for analysis of VOCs using EPA Method 8260B. In
addition, URS analyzed this soil sample for PCBs by EPA Method 8082. Samples were submitted
for laboratory testing to AMRO Environmental Laboratories Corporation (AMRQO) of Merrimack,
New Hampshire. Soil analytical results from September 2000 has been validated in accordance with
EPA Tier II Criteria. Validated soil data and applicable regulatory cleanup standards are

summarized in Table 4.

Discussion of soil sampling results from the shallow soil sampling investigation, including field and

analytical sampling results are included in Section 6.1. In addition, Figure 4 details the location of
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the field soil samples and field headspace results.

4.2 HYDROGEOLOGIC ASSESSMENT

4.2.1 Monitoring Well Installation

4.2.1.1 Objectives

Previous site investigations on the Jones property, completed by others, have included the
installation of shallow groundwater morfitoring wells and the sampling of groundwater quality on the
property. Some of these historic site monitoring wells have been destroyed and are not currently
available for site monitoring activities. During URS’ recent Phase 11 Investigation, four existing
groundwater monitoring wells identified as MW-4, MW-5, GZA-4 and WE-3 were sampled and used
as part of the hydrogeologic study of the Jones property. In addition, URS installed three new
shallow groundwater monitoring wells (i.e., URS-1, URS-2 and URS-3) for groundwater sampling
and hydraulic studies on the Jones property. The four historic site monitoring wells include three
monitoring wells located at or downgradient to an identified AOC. The additional monitoring wells
installed by URS were installed in locations near potential contaminant source areas (URS-2 near
AOC3) and in locations to monitor potential upgradient source areas to the subject property (URS-1
and URS-3).

As part of URS’ Phase II groundwater quality data, groundwater elevation data and selected
hydraulic data were collected from site monitoring wells to develop a hydrogeologic understanding
in of the site area and compare groundwater quality to applicable MCP groundwater cleanup
standards. Historical monitoring wells and recently installed monitoring wells sampled by URS are

shown on Figure 5. Table S summarizes construction details for the monitoring wells.
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4.2.1.2 Methods

Test Boring Soil Sampling

Prior to the installation of three new site monitoring, soil borings were completed and soil samples
were collected at five foot intervals to characterize soil conditions for potential environmental
impacts and identify subsurface characteristics. Drilling was performed by Environmental Drilling,
Inc. (EDI) using an truck-mounted Acker drill rig equipped with 7.25-inch O.D. hollow-stem augers.
Soil samples were collected using a 24-inch long 2-inch O.D. steel split-spoon sampler advanced by
a 140 pound weight falling 30 inches in’accordance with American Society of Testing and Materials

(ASTM) Standard Penetration Test Method D1568.

One of the three soil borings (URS-1) was terminated when hollow-stem augers encountered refusal
at 19 feet below the ground surface. URS identified very weathered mica-rich rock on the tip of the
split-spoon at approximately 17 feet bgs and assumes that either the bedrock surface was
encountered at this depth, or a large boulder was present in this location within a fill soil layer. Due
to the weathered condition of this material, the drilling augers were extended an additional two feet
bgs before encountering refusal. Based on historical soil boring logs, a dense till soil layer was

reported across the site between 15 and 25 feet bgs.

Soil samples were collected at 5 foot intervals to depths ranging from 17 to 22 feet below ground
surface.  Soils encountered and field classified by URS appeared consisted with historical
information reported by others. Soils were classified as fill material to depths ranging from
approximately 5 to 7 feet below the ground surface which were underlain by a thin peat soil layer.

Native fine sand and silt soils were classified below the peat soils until the bottom of the boring or
until refusal with the hollow stem augers where weathered bedrock or dense till soils were

encountered.
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Overburden Monitoring Wells

Three overburden monitoring wells (URS-1, URS-2, and URS-3) were installed as part of the Phase
II. Each of these monitoring wells were installed for water table monitoring (i.e., the water table
intersects the screened portion of the well). Monitoring wells installed at each location were
constructed using 10 feet of 2-inch diameter 0.01-inch factory slotted polyvinyl chloride (PVC) well
screen installed at the bottom of each boring. The remainder of the well was constructed using
threaded flush-joint solid PVC riser pipe. A silica sand filter pack was placed in the annulus around
the well screen and was extended approximately 2 feet above the top of the screen. A 2-foot thick
bentonite clay seal was then placed above the fiiter sand. The remainder of the annulus at each
monitoring well was filled with native drilling cutting soils. Each monitoring well was completed
with a flush-mounted six-inch diameter steel roadbox cemented in place over each well. Soil boring

and well completion logs are included in Appendix B.

4.2.1.3 Well Development

Following well installation, each new site monitoring wells was developed to remove fines from the
well screen and insure hydraulic connection with the surrounding shallow groundwater aquifer.

Well development was performed using a whaler pump system and dedicated PVC tubing.

Development was performed until water quality parameters appeared to stabilize and purge water
turbidity decreased and stabilized. Approximately 5 volumes of water were purged from each of the
three monitoring wells during well development. Additional details pertaining to well development
are included with the well construction reports included in Appendix B. Ground water removed
during development from on-site wells was containerized in 55-gallon capacity Department of

Transportation (DOT) drums and later disposed by Jones.

To minimize the potential for cross contamination, the submersible pump was decontaminated
between wells by immersing the pump in a tap water with an Alconox/water solution and running the
pump for a minimum of ten minutes. The pump was subsequently rinsed with potable water in a
similar manner. In addition, dedicated tubing was used with the decontaminated pump in each

monitoring well location.
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4.2.2 Ground Water Sampling and Analysis

A groundwater sampling event was performed at the Jones site after installation and well
stabilization. On September 12, 2000 seven site monitoring wells (GZA-4, WE-3, MW-4, MW-5,
URS-1, URS-2 and URS-3) were sampled. Sampling was conducted to obtain groundwater quality
data across the subject property and evaluate the water quality results pertaining to applicable MCP

regulatory standards.

Water samples were collected from site monitoring wells using a GeoPump2 peristaltic pump with
dedicated disposable tubing. Well purging and sampling was conducted following EPA guidelines
for low flow sampling. In particular, the pump intake was set near the middle of the screened
interval at each well and the discharge rate was maintained at approximately one liter per minute or
less. Drawdown in each well was limited (to the extent feasible) to approximately 0.5 feet or less
during purging and sampling to reduce the potential for mixing of fresh groundwater entering the
well screen with stagnant water in the well casing. At a minimum, one volume of water within the

well screen was removed from each well prior to sampling.

In order to verify that stagnant water was removed from the well and that water samples were
representative of groundwater quality adjacent to the well, purge water was monitored at three to five
minute intervals for indicator parameters (i.e., dissolved oxygen, specific conductance, pH,
temperature, and redox potential) using a portable Horiba U-22 Flow-Though Cell water quality
meter calibrated according to manufacturer specifications. Because of elevated VOCs in purge water
from monitoring well MW-4, URS did not collect water quality parameters during the purging of this
well. Field indicator parameters collected during purging were recorded on sample data sheets
included in Appendix A. Purging typically ceased when three consecutive measurements collected

at three to five minute intervals met the following criteria:

e pH did not vary by more than 0.3 standard units;

¢ specific conductance, temperature, and dissolved oxygen did not vary by more than
10 percent; and

¢ redox potential did not vary by more than 25 millivolts.
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After purging was completed groundwater samples were collected directly from the discharge line
into laboratory supplied containers. Following collection, the samples were placed on ice in a
cooler, logged on a chain-of-custody form, and shipped by overnight courier to Alpha Analytical
Labs (Alpha) of Westborough, Massachusetts for analysis. Purge water collected during monitoring

well sampling was containerized in 55-gallon drums and later disposed of by Jones.

Samples were analyzed for VOCs using U.S. EPA 8260B. Analytical results for the samples are
summarized in Table 6. Laboratory reports for the ground water samples collected during the Phase
II are included in Appendix C. A discussion of analytical results for ground water samples is
presented in Section 6.0 of this report. Groundwater analytical data generated during September
2000 has been validated in accordance with EPA Tier II Criteria. Data presented in Table 6

incorporates validation assessment findings.

4.2.3 Water Level Elevation Measurements

Water level elevation measurements were collected from the selected monitoring wells during
ground water monitoring events and during hydraulic conductivity testing. Water level elevation
measurements were collected using electronic measurement devices with an accuracy of 0.01 feet.

Two rounds of ground water elevation data collected during September 2000 is presented in Table 5.

4.2.4 Hydraulic Conductivity Testing

In-situ hydraulic conductivity tests were performed on selected monitoring wells to obtain estimates
of the horizontal hydraulic conductivity of the overburden deposits. Hydraulic conductivity tests
were performed on September 22, 2000 and included the testing of URS-1, URS-3, and WE-3.

Monitoring wells were selected for hydraulic conductivity testing based upon location on geographic
location related to identified environmental impacts. URS-1 and URS-3 are located along the
upgradient portion of the subject property while WE-3 is located cross-gradient of the site building

and potentially downgradient to an identified source area of environmental impact in the building.
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Hydraulic conductivity tests were conducted by recording static water level using a pressure
transducer, then rapidly lowering (rising head mode) the water level in the well and monitoring the
response of the water level as it returned to static conditions. Rising head hydraulic conductivity
tests were performed at URS-1, URS-2 and WE-3. During the rising head tests, the water level in
the tested wells was lowered by removing a known volume of water from the well using a 1.25-inch,
L.D. 2-foot-long dedicated PVC bailer. During rising head hydraulic conductivity tests, water level

recovery measurements were recorded an In-Situ Hermit 2000 datalogger.

Hydraulic conductivity values were computed using a method developed by Bouwer and Rice (1976)
for unconfined aquifer conditions. The program fits a regression line on the data plot of times verses
the logarithm of hydraulic head. A summary of the hydraulic conductivity data is provided in Table

7. Supporting data including data plots are presented in Appendix D.

Table 7 presents the results of the hydraulic conductivity tests. Estimated hydraulic conductivity
values for the wells completed in the shallow overburden ranged from 1.24 x 10” centimeters per
second (cm/s) at monitoring well location WE-3 to 6.59 x 10° cm/s at monitoring well URS-3 with

an average horizontal hydraulic conductivity calculated to be 6.5 x 10™* cmys.
43 SURFACE WATER ASSESSMENT
4.3.1 Objectives

Surface water samples were collected from River Meadows Brook during the Phase II to assess
impacts to the brook related to potentially ground water discharge from the Jones site. Sample

locations are shown on Figure 6.

Surface water samples were collected on September 12, 2000. One surface water sample (SW-1)
was collected directly downgradient of the Jones property, within approximately 20 feet of
monitoring well GZA-4. A second surface water sample was collected upgradient to SW-1 at the

western corner of the Jones property.
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4.3.2 Methods

Water samples were collected along the southern bank of River Meadows Brook. Samples were
collected directly into pre-preserved and pre-cleaned 40-ml glass vials provided by the laboratory. At
these sampling locations, surface water samples were collected first at the downgradient river

location (SW-1) and then at the upgradient (SW-2) location.

Following collection, samples were logged on a chain-of-custody form, placed in a cooler with ice,
and delivered to an analytical laboratory for analysis. Samples were analyzed for VOCs by EPA
Method 8260. Analytical results for sirface water samples are presented in Table 8. Laboratory
reports for the samples are provided in Appendix C. Surface water sampling results are discussed in

Section 6.0.

44 INDOOR AIR SAMPLING ASSESSMENT

44.1 Objectives

On October 21, 2000, URS collected indoor air samples at the Jones site. The purpose of the air
monitoring program was to assess concentrations of VOCs in indoor air, if present, which could
potentially be related to off-gassing of VOCs from shallow ground water beneath the site building.

Because hazardous chemicals and materials are managed in the Jones warehouse area and
laboratory, URS planned a follow-up sampling event to be conducted after all possible sources of
VOCs in the building were isolated. Subsequent to the initial indoor air sampling event, Jones
installed vents in the foundation beneath the office building to remove moisture from a crawl space
area. It was thought that the vents may act to also reduce levels of VOCs in indoor air, if ground
water beneath the building was the source. According, a second round of indoor air sampling was
conducted in hopes that the levels of VOCs would be reduced by the venting and isolation of

chemicals.
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4.4.2 Methods

During October 2000, two air samples were collected from the office space portion of the site
building. The building consists of two main areas, warehouse portion which is used for storage and
handling of drums of waste and an office area. Because the warehouse space includes storage of
hazardous materials which have the potential to off-gas and provide confounding results from air

sampling, URS limited our indoor air monitoring program to testing the separate office space.

Sampling locations included the northwest corner of the office (NW Corner) and the southeast

cormer of the office (SE Corner). Air Mdnitoring locations are shown on Figure 6.

Samples were collected using vacuum pressure 6-liter summa canisters. The air samples were
collected during an approximate seven-hour duration in which the vacuum in the canister was
slowing reduced and a time-weighed air sample was collected. Air samples were collected on a
Saturday when the Jones facility was closed to allow for collection of air samples without
disturbances and to allow for collection of air samples representative of a worst case scenario (winter
time) related to potential accumulation of vapors in the building. Following collection, samples
were placed in a cooler with ice and shipped to Air Toxics LTD in Folsom, California for analysis of
VOCs using EPA Method TO-14 gas chromatography/mass spectrometry full scan. Analytical results
for indoor air samples are presented in Table 9. Data validation memoranda and actual laboratory
reports for the samples are provided in Appendix C. Air sampling results are discussed in

Section 6.0.

URS returned to the subject site on Saturday, March 3, 2001 to complete a second round of air
monitoring. Procedures used for sampling and analytical testing in March 2001 were consistent with
the October 2000 sampling event with the exception of the addition of one additional sampling point.
In order to determine the potential impacts to indoor air quality from ambient air quality near the
Jones facility, URS also collected a time-weighted air sample outside the building in the facility yard
to the southwest of the office/warehouse building, upgradient of the building with respect to wind

direction.
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5.0 SITE CHARACTERIZATION

5.1 SURFICIAL GEOLOGY

As previously discussed, the surficial geology mapped at the site consists of unconsolidated glacial
drift and wind deposits of the Pleistocene age, and alluvium and swamp deposits of recent age.

Furthermore, based on our review of previous soil boring and monitoring well report logs completed
by others on the Jones property it appears a fill soil layer has been identified across the site which
overlies a silty sand and gravelly sand native soil which in turn overlies a dense glacial till. In some
locations a thin peat or organic silt hae been identified between the fill and silty sand and gravelly

sand soil.

During URS’ limited subsurface investigation, three additional shallow monitoring wells were
installed at the site. Soil samples were collected at 5-foot intervals to depths ranging from 17 to 22
feet below ground surface. Soils encountered and field classified by URS appeared consisted with
historical information reported by others with the possible exception of URS’ findings at URS-1.

Soils were classified as fill material to depths ranging from approximately 5 to 7 feet below the
ground surface which were underlain by a thin peat soil layer. Native fine sand and silt soils were
classified below the peat soils until the bottom of the boring or until refusal with the hollow stem
augers where weathered bedrock or dense till soils were encountered. At URS-1, which was drilled
at the southwest corner of the Jones property, the top of weathered bedrock or dense till was
identified at 17 feet below the ground surface. At the other new monitoring well locations (URS-2

and URS-3), soil borings were terminated in the silt and fine sand stratum.

5.2 BEDROCK GEOLOGY

As noted earlier in Section 2.0, the USGS Bedrock Map of Massachusetts indicates bedrock beneath
the site as being the Berwick Formation. Excluding the possible encounter of shallow bedrock at
URS-1, URS did not drill to the bedrock surface during this Phase II. Furthermore, previous
investigation work appears to have not included bedrock drilling activities at the site. URS observed

weathered mica-rich rock fragments at the bottom of the split-spoon sample at 17 feet below the
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ground surface at URS-1 and field classified this material as the top of the bedrock surface. The
weathered rock observed at URS-1 may be the muscovite schist segment of the Berwick Formation

or may just be related to a weathered boulder in the surficial till overburden.

53 SITE HYDROGEOLOGY

Data concerning regional and study area hydrogeology were compiled and reviewed to assess the
occurrence, direction, and rate of ground water flow, develop a conceptual hydrogeologic model
discussed in Section 5.3.1, and identify potential contaminant transport pathways (discussed in

Section 7.0). ’

5.3.1 Conceptual Hydrogeologic Model

The Jones site is located within the Merrimack River Watershed, the regional surface water drainage
system of central New Hampshire and northeastern Massachusetts. As previously noted in Section
2.3.3, surface water runoff from the Jones property flows toward stormwater catchbasins on Tanner
Street or Howard Street or flows direct to River Meadows Brook which borders the site to the north.
River Meadows Brook discharges to the Concord River approximately 3,000 feet to the east of the
site, and in turn the Concord River discharges to the regional surface water discharge point the

Merrimack River located 4,000 feet to the northeast of the Jones property.

As shown on Figure 1, the Jones site is located approximately 4,000 feet southwest of the Merrimack
River and is approximately 20 feet higher in elevation than the river. Regionally, the subject site is
located in a topographic lowland. Regional ground water recharge is likely to occur from the
highlands to the north, south and west of the site and discharge to the River Meadows Brook.

Regional ground water flow in overburden in the vicinity of the site is expected to be in a
northeast/east direction discharging to the River Meadows Brook and providing surface water

discharge to the Concord River.

A local more northwesterly component of overburden ground water flow has been measured at the

site. The prominent feature anticipated to be influencing the direction of shallow groundwater flow
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across the subject property is the location and orientation of the site and the adjacent River Meadows
Brook. Information pertaining to vertical hydraulic gradients in the overburden aquifer and
information on site area bedrock groundwater quality was not collected during this Phase II
Investigation. Based on overburden soil classification details, it appears that approximately 20 feet
bgs overburden soils transition between silty sand and gravelly sand to dense till soils, which likely

inhibit vertical migration of impacted shallow groundwater in the site area.

5.3.2 Ground Water Flow

In order to obtain ground water elevatién data to be used in interpreting flow directions, monitoring
well casing elevations were surveyed to an arbitrary benchmark elevation. Ground water elevations
were measured in each of the seven site monitoring wells during sampling and survey field visits in
September 2000. A summary of the groundwater elevations for each of the site monitoring wells is
included in monitoring summary data provided in Table 5. Measurements were recorded with an

electronic water Ievel indicator to the nearest 0.01 feet.

5.3.2.1 Overburden Ground Water

The overburden ground water beneath the site is located within glacial deposits, as described earlier.
The variability of the thickness of the overburden across the site has not been determined in this
Phase II investigation. Based on published literature for the site area, bedrock depths are reported to

vary greatly because of the uneven erosional surface of the preglacial Merrimack River Valley.

Based upon water level data for these monitoring wells, the shallow overburden water table has been
measured to range from approximately 9 to 10 feet bgs. Water level measurements were collected
from the seven site monitoring wells during two site sampling events in mid-September 2000.

During these two measuring events, the elevation of the water table was approximately 0.3 to 0.5 feet

higher in each monitoring well during the second measuring event.

Overburden ground water elevation contour maps were developed using water level measurements

collected in September 2000. Two sets of estimated groundwater flow contour maps are depicted on
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Figure 5. URS developed the elevation data based on an arbitrary elevation benchmark (100 feet
above MSL) established at a stormwater catchbasin located in Tanner Street near the site. Based
upon the ground water elevation (equipotential) contours and assuming homogeneous isotropic
geologic conditions, ground water would flow in a direction perpendicular to the equipotential
contours. Overburden ground water flow is interpreted to be generally to the northwest toward the
River Meadows Brook. As previously discussed there was variation in the groundwater elevation
data between the two rounds of water measurements with water levels being measured
approximately 0.3 to 0.5 feet higher during the second round of data. Based on this variation in the
water table data, the direction of shallow groundwater flow near well MW-5 is shown to vary slightly

between the two rounds. ’

Average horizontal ground water flow velocities were calculated using Darcy's Law which can be

expressed as:

V =Ki/n
where: K = Average horizontal hydraulic conductivity (feet/year),
i = Horizontal hydraulic gradient, (dimensionless), and

n = Effective porosity.

Horizontal ground water flow velocities in overburden were calculated using the geometric average
horizontal hydraulic conductivity for the overburden native silty sand aquifer (6.5 x 10™ cm/s or 672
feet/year). Horizontal hydraulic gradients were calculated at several locations throughout the study
area using the ground water elevation contour maps presented as Figure 5. In calculating the
horizontal hydraulic gradients, the location of the suspected source area near well MW-4 and the
suspected contaminant flow paths were considered. The greatest measured hydraulic gradient based
upon September 22, 2000 water elevation data between estimated groundwater contours near
monitoring well MW-4, was 0.007 feet/foot. The horizontal hydraulic gradients calculated across
the site ranged from 0.005 to 0.007 feet/foot. The assumed effective porosity for fine sand and silt
deposits based upon data presented in hydrologic literature (Driscoll, 1986, and Fetter 1988) was
approximately 0.35. Based upon these data, the average horizontal ground water velocity in the

overburden aquifer was estimated to be 13.4 feet/year. Based upon this estimated ground water
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velocity, the average estimated travel time for overburden ground water to flow from the AOC3
vicinity to River Meadows Brook is approximately 9.67 years. It should be noted that based on
historical reports, it appears that the initial uncontrolled release of contaminants at AOC3 dates back
to the late 1970s.  Furthermore, review of historical groundwater data for well GZA-4 from the
mid-1980s, assumed to be downgradient of the AOC3 groundwater contaminant plume, shows VOCs
detected in this well during the mid-1980s. Based on the distance between AOC3 and well GZA-4,
and URS’ estimated horizontal flow velocities across the site area, we would assume that
contaminated groundwater would travel to GZA-4 in approximately 6.5 years, which appears
consistent with the historical groundwater contaminant distribution data.
’

Vertical flownets were not evaluated as part of this Phase II Investigation. Based on the available
information, it appears a dense till soil directly underlies the native fine silty gravelly fine sand soils
identified in the shallow groundwater aquifer and URS assumes that the hydraulic conductivity of
this deeper surficial overburden soil to be much lower and possibly represent an aquitard to vertical

migration of contaminated groundwater.
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6.0 NATURE AND EXTENT OF CONTAMINATION

As discussed in Section 2.0, previous environmental studies have been completed on the subject
property dating back to the mid-1980s and four AOCs have historically been identified on the
property. Based on these previous studies and URS’ interpretation of the cumulative data, URS
developed a scope of work to complete the evaluation of environmental impacts which is detailed in
Section 4.0. Based on the scope of work completed, Section 6.1 presents a discussion of the nature
and extent of impacts to soil at the site. The nature and extent of impacts in ground water, surface
water and air are presented in Sections 6.2, 6.3, and 6.4, respectively.
/

Prior to URS’ using the analytical data presented in the following report sections, we evaluated the
data obtained from various analytical laboratories to determine the quality and reliability of the data,
using EPA Tier II validation techniques. A summary of our validation findings pertaining to
sampled media is included in Appendix C. Analytical summary tables provided and summarized in

this report have been modified to reflect URS’ validation findings.

6.1 SOIL

URS determined that additional soil analytical data was necessary in the area of AOC4 to determine
if residual soil impacts were present. As previously discussed, a catch basin was historically located
in the loading dock area north of former Building No. 2, where hazardous materials were offloaded
to the facility. Spills were historically noted in this area. In order to address these potential impacts
and evaluate soils at depths likely to represent a worst case scenario, URS collected three shallow
soil samples (S-1, S-2 and S-3) using a hand auger at depths ranging between six-inches and one-feet
bgs, along the north side of the site building on opposite sides of a wooden ramp which extends from
the loading dock to a small storage shed. Based on the highest field headspace findings, URS
collected additional soil samples from the identified location and submitted soil for analytical testing
of VOCs by EPA Method 8260B. URS also collected a soil sample from the same location with the
highest field VOC concentration for PCBs using EPA Method 8082. Figure 4 highlights the

location of the field soil samples and selected analytical soil sample.
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Poly-bag headspace results for S-1 through S-3 ranged from 1.9 to 10.7 ppm with the highest VOCs
being identified at the S-1 location. Soils collected at S-1 were field identified as dark brown fine
sand while soils collected at S-2 and S-3 were field classified as light brown fine sand. Based upon
field screening results, additional soils were collected from the S-1 location and submitted for VOC

and PCB analytical testing.

Seventeen VOCs were detected in soil sample S-1 at concentrations ranging from 38 to 45,000
micrograms per kilogram (ug/kg). A summary of detected VOCs is included in Table 4. Based on
Tier II validation of the soil analytical results, URS concluded that the majority of soil analytical
results were valid. However, URS judged the concentration for acetone in S-1 be estimated based on
initial and continuing calibration quality control problems, and results for methylene chloride should
be reported as non-detectable based on the comparable concentrations reported in the laboratory

method blank.

VOCs detected in sample S-1 included chlorinated solvents and petroleum-based hydrocarbons.

VOC concentrations at S-1 were compared to applicable MCP regulatory standards for S-2/GW-2.

URS selected the S-2/GW-2 standards as applicable to evaluate soil impacts on the Jones site based
on the site area, and specific physical details on the site. The site area is industrial in nature and the
Jones facility is a permitted RCRA TSD facility which is limited in access and highly unlikely to
have children present. Furthermore, the location on site where S-1 was collected is not an area with
normal foot traffic and can be considered a low intensity area. However, the based on the depth of
the soils documented with VOC impacts at S-1 (1 foot bgs), the soil should be considered accessible.
Further detailed discussions pertaining to risk characterization of the Jones property is discussed in

the Method 3 Risk Characterization report included in Appendix E.

As summarized in Table 4, a comparison of VOC results for S-1 and the corresponding S-2/GW-2
standards indicates two compounds exceeding applicable Method 1 Soil Standards in the results for
S-1. The concentration reported in S-1 for 1,1-dichloroethene (1,1-DCE) was 340 ug/kg and the S-
2/GW-2 soil standard as per MCP regulations is 100 ug/kg. In addition, the concentration of TCE
was detected in S-1 at 45,000 ug/kg and the S-2/GW-2 soil standard is 20,000 ug/kg. It should be
noted that if URS used the lowest exposure risk category available by Method 1 Soil Standards (S-
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3/GW-2) the sample results for both 1,1-DCE and TCE would still exceed MCP standards because in

both cases the standards are the same for these compounds.

With the exception of the two noted chlorinated compounds, the remaining VOCs detected in soil
sample S-1 were identified at concentrations well below the corresponding S-2/GW-2 standards. It
should be noted that both chlorinated compounds detected in S-1 have also been detected in
groundwater at the closest potentially downgradient monitoring well GZA-4. However, due to the
location of S-1, and the measured direction of shallow groundwater flow, it appears unlikely that
potential leaching of impacted soils with TCE and 1,1-DCE at S-1 to groundwater would cause a
potential indoor air hazard at the Jones site from contaminated groundwater. Furthermore, based on
URS’ assessment of the direction of groundwater flow near GZA-4, we anticipate the VOCs detected
in this monitoring well are most likely related to the groundwater contamination plume emanating
directly from AOC3. A more complete discussion of the contaminant concentrations and

distribution for groundwater, surface water and air is provided in the following report sections.

As shown in Table 4, polychlorinated biphenyls (PCBs) were not detected in S-1 above the method
detection limits of 26 ug/kg. '

6.2 GROUND WATER

One round of ground water sampling and analysis was completed in October 2000 as part of this
Phase II. Groundwater samples were collected from four existing monitoring wells installed by
others (MW-4, MW-5, WE-3 and GZA-4) and three new monitoring wells installed by URS in
September 2000 (URS-1, URS-2 and URS-3). Ground water analytical data were used to
characterize the extent of ground water impacts at the site and evaluate concentrations to applicable

MCP Method 1 Groundwater Standards.

As previously discussed, URS completed a Tier II validation of the sample results as part of our

evaluation and use of the sample data.
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6.2.1 Nature of Ground Water Impacts

At monitoring wells considered likely upgradient of the identified source areas on the site (URS-1,
URS-2, URS-3 and MW-5), chlorinated solvents were detected in groundwater. The chlorinated
solvents detected in these monitoring wells included 1,1-DCE, 1,1-dichloroethane (1,1-DCA),

1,1,1-TCA, PCE and cis-1,2-dichloroethene (ci§-1,2-DCE). With the exception of URS-1 and URS-
2, the concentrations of these detected compounds were reported below applicable GW-2 standards.
GW-2 standards are applicable to sites where impacted groundwater is present at depths of less than 15
feet bgs and is located within 30 feet of an occupied building. GW-2 standards are considered to be
concentrations of compounds of concern m groundwater, which if exceeded, could result in unacceptable
concentrations of VOCs diffusing to indoor air. 1,1-DCE and PCE were detected above the GW-2
standard in URS-2 at concentrations of 0.056 mg/l and 0.53 mg/l, respectively. 1,1-DCE was
reported above the GW-2 standard ( 0.043 mg/l) in URS-1. The GW-2 standard for 1,1-DCE is
0.001 mg/1 and the GW-2 standard for PCE is 0.3 mg/l. It appears possible in the case of URS-2 that
impacts from AOC3 may be contributing to the water quality near URS-2. Although URS-2 has
been measured to be hydraulically upgradient to MW-4 and AOCS3, the distance between these two
monitoring wells is only about 20 feet and the groundwater gradient across this area is relatively

small.

VOCs were detected in the remaining three site monitoring wells. The highest VOC concentrations
was identified at well MW-4, which is located near AOC3 at the east side of the current drum
storage area in the site building. Six VOCs were detected in the groundwater at MW-4 with five of
these compounds exceeding GW-2 standards. 1,1-DCA, 1,1,1-TCA, TCE, PCE, and toluene were
reported above the GW-2 standards with only cis-1,2-DCE being detected and below the applicable
GW-2 standard. The concentration of detected VOCs in MW-4 and the corresponding GW-2
standard are highlighted in Table 6. The majority of VOCs detected in MW-4 are lower than
historical data from 1987. However, the concentrations of 1,1-DCE and TCE in MW-4 have
increased in comparison to historical (1987) groundwater sample results (Table 2). The
concentration of 1,1,1-TCA (360 mg/l) and toluene (120 mg/l) in MW-4 exceeded the upper
concentration limit (100 mg/l) established by MCP regulations for these compounds.  Upper

concentration limits are contaminant concentrations of oil and/or hazardous material established in
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the MCP which, if exceeded, indicate the potential for significant risk of harm to public welfare and
the environment. The exceedence of an upper concentration limit based on MCP regulations
indicates additional site remediation or activity and use limitations are necessary for future site
closure. As noted in the data validation memorandum for sample results at MW-4, the laboratory
diluted the sample 10,000 times in order to not exceed the calibration range for the compounds
detected at elevated concentrations. Because of the dilution factor, method detection limits were
raised accordingly and therefore, other VOCs identified as non-detectable in MW-4 may in fact be
present in groundwater at concentrations below the elevated method detection limits. For a detailed
discussion of URS findings pertaining to sample detection limits and limitation of the sampling

results, refer to the data validation memerandums in Appendix C.

Ten VOCs were detected in groundwater at site monitoring well GZA-4 (1,1-DCE, 1,1-DCA, 1,1,1-
TCE, methylene chloride, toluene, xylenes, chlorethane, cis-1,2-DCE and vinyl chloride). The
compounds detected at GZA-4 include some of the VOCs identified in soil sample S-1 and include,
at much lower concentrations, the chlorinated compounds detected in MW-4. Vinyl chloride and
1,1-DCE were the only VOCs detected in well GZA-4, which exceeded GW-2 standards. The
concentration of vinyl chloride was detected at 0.19 mg/l and the corresponding GW-2 standard is
0.002 mg/l. The concentration of 1,1-DCE was detected at 0.16 mg/l and the corresponding GW-2
standard is 0.001 mg/l. A summary of the additional compound results and GW-2 standards is
presented in Table 6.

At GZA-4 URS also collected a duplicate groundwater sample for quality control purposes. As
discussed in the validation memorandum (Appendix C), because methylene chloride was only
detected in one of the samples, the data for this compound has been qualified as estimated (J or UJ).
In addition, based on the reportable percent difference between the results for the sample and
duplicate URS has also qualified the results for 1,1,1-TCE, toluene, 1,1-DCA, xylenes and cis-1,2-
DCE as estimated results (J).

At monitoring well WE-3, 1,1,1-TCE and PCE were detected above method detection limits at
concentrations ranging from 0.056 mg/l and 0.019 mg/l, respectively. The concentration of VOCs in

this well appears consistent with VOC concentrations at other hydraulically upgradient site
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monitoring wells (i.e., MW-5, URS-1, URS-2 and URS-3) and is likely as much influenced by

background groundwater quality in the site area as reflective of subject site groundwater impacts.

The VOCs most commonly reported present in samples collected from these site monitoring wells
were aromatic VOCs, including toluene, and xylenes, and chlorinated hydrocarbons. The VOCs 1,1-
DCA, 1,1-DCE, cis-1,2-DCE and vinyl chloride are transformation products as a result of
degradation of PCE, TCE and 1,1,1-TCA (Cherry and others, 1985) which can occur as a result of
biotic or abiotic reactions in the subsurface environment. The frequent detection of 1,1-DCA, and
1,1-DCE in ground water indicates that natural attenuation is occurring in the groundwater
contamination plume at the site. The less frequently detected VOCs in site monitoring wells may
potentially be the result of small quantity releases of materials infrequently handled in the source

areas or reflective of the migration of offsite environmental impacts.

6.2.2 Extent of Ground Water Impacts

Based upon a review of analytical data presented in Table 6 and discussed in the preceding report
section, it appears that chlorinated compounds are present at low concentrations across the site area
as background concentrations. Based on review of environmental records pertaining to the site area,
it appears possible that detected VOCs in MW-5, URS-1 and URS-3 may be the result of offsite
contamination trespassing to the subject site. Each of these monitoring wells appears to be located
hydraulically upgradient of the identified potential source areas on the site (AOC3 and AOC4). In
addition, the same VOCs were generally detected at relatively similar concentrations at each of these
monitoring wells. TCE was detected in three of the four monitoring wells and 1,1,1-TCA was
detected in each of the monitoring wells. A specific off-site source for the likely VOC background
concentrations noted at these monitoring wells was not clearly identified. Based on URS’ site area
environmental record review, URS has concluded that the Silresin Chemical Corporation site is

likely contributing low level VOC impacts to shallow groundwater in the site area.

Based on the findings from the most recent groundwater sampling event, it appears that in addition
to background contamination by some chlorinated solvents documented in URS-1, MW-5, and

URS-3, a source area to groundwater contamination on the subject property appears to exist near
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MW-4. As previously discussed, the highest VOCs in groundwater were detected in MW-4, which
included five VOCs exceeding GW-2 standards and the concentration of 1,1,1-TCA and toluene
exceeding upper concentration limits. The location of MW-4 has been identified in historical
environmental reports to be the location of AOC3. Furthermore, the groundwater analytical results
at URS-2 and the measured hydraulic gradients between URS-2 and MW-4 support this argument
because the monitoring well upgradient (URS-2) shows a significant decrease in total VOCs in
comparison to MW-4, which indicates the source of VOCs at MW-4 is localized and not related to

offsite groundwater migration to the site.

Based on the measured direction of groundwater flow across the subject site and the detected VOCs
at GZA-4, it appears that VOCs detected in groundwater at GZA-4 are likely related to the migration
of VOCs from the AOC3 source area. Based on measured hydraulic gradients for shallow
groundwater and the estimated direction of shallow groundwater flow, URS does not anticipate the

detected VOCs at GZA-4 are related to leaching of VOCs near S-1 and AOC4.

It appears that VOCs detected in URS-2 and WE-3 are likely a combination of background VOCs in
shallow groundwater from offsite sources, and possibly contributing source contamination at AOC3.
As previously discussed, URS-2 is located hydraulically upgradient to MW-4, but the distance
between these two monitoring wells is relatively close. Therefore, URS anticipates that the detection
of PCE and cis-1,2-DCE in this monitoring well and the elevated concentrations of TCE and 1,1-
DCE may result from the nearby source area at AOC3. The location of WE-3 appears to be cross
gradient to the Jones building but potentially downgradient to a portion of the groundwater
contamination plume emanating near well MW-4 (AOC3). The analytical results for WE-3 included
in addition to identified background VOCs, the detection of PCE in groundwater, which was not
detected in identified background monitoring wells (i.e., MW-5, URS-1 and URS-3).

Based on the available data, it appears that a source area of VOC contamination is emanating from
AOC3 which is reflective in the groundwater analytical results at MW-4, URS-2, GZA-4 and WE-3.
In addition, based on analytical results from GZA-4 and WE-3, measured groundwater flow rates in
the shallow overburden aquifer, and surface water analytical results downstream of the Jones facility,

it appears the VOC plume originating from AOC3 has migrated to the northwest and discharged to
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the River Meadows Brook.

6.3 SURFACE WATER

As previously noted, surface water samples were collected on September 12, 2000 during the
sampling of site groundwater monitoring wells. Analytical results for the surface water samples are
presented in Table 8. Two surface water samples were collected along the south bank of the River
Meadows Brook. Surface water sample SW-1 was collected along the brook bank down river of the
subject site near the intersection of the brook and Howard Street. A second surface water sample
SW-2 was collected at the southwest copner of the subject property at a point upriver of any potential

contaminant impacts to the brook from the identified groundwater VOC contamination plume.

Total VOCs detected in the two surface water samples were similar with slightly higher
concentrations being detected in the down river (SW-1) sample. The total VOC concentrations at
SW-1 and SW-2 were reported as 17 ug/l and 9.3 ug/l, respectively. VOCs detected in surface water
samples SW-1 and SW-2 included TCE, PCE and cis-1,2-DCE; with 1,1-DCA and 1,1,1-TCA also
being detected only in SW-1. As highlighted in Table 8, concentrations of VOCs detected in surface
water samples were well below applicable acute and chronic fresh water health standards established

by MCP regulations for surface water quality.

Based on the analytical results from September 2000 for surface water samples SW-1 and SW-2,
VOC impacts to groundwater on the Jones property have not impacted fresh water in the River
Meadows Brook above applicable health standards. However, it may appear that the detection of
1,1,1-TCA and degradation product 1,1-DCA in only the SW-1 surface water sample indicates the

diluted contamination of surface water downgradient of onsite groundwater impacts.

6.4 AIR

Air samples were collected in October 2000 and again in March 2001 from inside the Jones facility.
The air samples were collected to evaluate indoor air quality as a direct result of human health

concerns identified at the site resulting from GW-2 standards being exceeded for some VOCs in site
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monitoring wells.  Air samples were collected inside the office portion of the Jones facility in
October 2000 were potential indoor air quality concerns were considered representative of the
greatest potential exposure risk associated with site groundwater impacts. Other portions of the site
building include a large drum storage garage area, which appears well ventilated with service garage
bay doors and a chemistry laboratory area. Based on the results of the initial round of air sampling,
URS recommended Jones complete an Imminent Hazard Evaluation (IHE) of the potential risks
associated with VOCs detected in indoor air in the building. An IHE was completed by Susan A.
Sundstrom, Ph.D., D.A.B.T. of Groton, Massachusetts in November 2000. Ms. Sundsﬁom
concluded from the risk analysis that “noncarcinogenic and carcinogenic risks are less than the MCP
risk management criteria. Thus, an Imfinent Hazard does not exist at the property and immediate

remedial measures are not warranted”. A copy of the IHE report is included in Appendix E.

Because hazardous chemicals and materials are managed in the Jones warchouse area and
laboratory, URS planned a follow-up sampling event to be conducted after all possible sources of
VOCs in the building were isolated. Subsequent to the initial indoor air sampling event, Jones
installed vents in the foundation beneath the office building to remove moisture from a crawl space
area. It was thought that the vents may act to also reduce levels of VOCs in indoor air, if ground
water beneath the building was the source. According, a second round of indoor air sampling was
conducted in hopes that the levels of VOCs would be reduced by the venting and isolation of

chemicals.

A maximum of 13 VOCs were detected in two air samples collected in October 2000 and a
maximum of five VOCs were detected in air samples collected during the later March 2001. A
summary of the air sample results from the two rounds of sampling are presented in Table 9.

Concentrations of contaminants in air are reported in micrograms per cubic meter (ug/m3) or in parts
per billion volume per volume (ppb v/v). Conversions between the two units uses both the Ideal Gas
Law and Dalton’s Law of Partial Pressure. Detected VOCs in ;u'r samples from October 2000
included aromatic VOCs benzene, toluene, ethylbenzene, m,p-xylene and o-xylenes (BTEX), and 4
chlorinated VOCs (i.e., 1,1,1-TCA, 1,1-DCA, PCE, and TCE). In addition, the VOCs acetone, 2-
butanone, and metheylene chloride were detected in both air samples and styrene was detected in

one of the air samples. The indoor air samples were collected at the southeast (SE Comer) and
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northwest corners (NW Comners) inside the Jones office area. As shown in Table 9, VOCs were
detected at concentrations ranging from non-detectable to 160 ug/m3. As discussed in the IHE, the
majority of detected VOCs in air samples from October 2000 were also detected in groundwater
samples at the site. As discussed in the IHE, detected VOCs in the October 200D sampling which
were also detected in site groundwater were compared to DEP established background indoor air
concentrations. Based on this comparison, 1,1-DCA, 1,1,1-TCA, TCE, toluene, and PCE were
identified as VOCs exceeding DEP established concentrations for background concentrations and

representative of a potential environment health hazard.

During the most recent air sampling event, only five VOCs were detected in the three air samples.

At the same sample locations tested in October 2000 (SE-Corner, and NW-Comer), only 1,1,1-TCA,
acetone, m,p-xylenes, toluene and TCE were detected in air samples above the method detection
limit. Of the VOCs identified in the previous IHE as representative of a potential environmental
hazard only 1,1,1-TCA and 1"(73E were identified during this second air sampling round at
concentrations exceeding established DEP background indoor air concentrations. The one additional
air sample collected in March 2001 from outside the Jones building in the facility storage yard
(Outside Yard) detected acetone and freon. Based on the results of the Outside Yard sample, it
appears that ambient air contaminants are not directly contributing to the detected concentrations of
chlorinated VOCs identified in the Jones building. It does appear that acetone in ambient air near
the Jones facility exceeds DEP established background concentrations for indoor air and may be a

partial contributor to the elevated concentrations of acetone inside the building

A more comprehensive evaluation of potential risks to human health based upon concentrations of
VOC:s in indoor air is addressed in the Method 3 Risk Characterization report which is included in
Appendix E. Laboratory reports and applicable data validation memoranda for the samples are
included in Appendix C.
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7.0 CONTAMINANT FATE AND TRANSPORT

The fate and transport of contaminants identified at the site is discussed in this section based upon an
evaluation of analytical data for impacted site media (e.g., soil, ground water, and surface water) and

consideration of physical site characteristics discussed in previous sections.

As discussed in Section 6.0, the primary sources of VOCs at the Jones site appears to be related to
AQC3, a former catch basin which was used as a spill containment sump during operations at the site
from the mid-1970s to mid-1980s. The most recent groundwater data collected from monitoring
well MW-4, which is located in the forther sump, shows the highest VOC concentrations detected on
the Jones property. Furthermore, concentrations VOC in groundwater in other monitoring wells
believed to be hydraulically downgradient of MW-4 (WE-3 and GZA-4) support the likely source of

site groundwater contamination being related to this former sump area.

As discussed in Section 6.0, VOCs have been detected in soils near AOC4. However, URS has
judged that the residual soil impacts in AOC4 appear to be limited and not representative of a

significant environmental health hazard on the subject property.

Available data indicate that the principal contaminant transport pathway from the source areas is
overburden ground water. Based upon available site data, ground water flows to the northwest
toward River Meadows Brook before ultimately discharging to the Merrimack River, a regional

ground water discharge point approximately 4,000 feet northeast of the Jones facility.
Deeper overburden and bedrock aquifer conditions have not been evaluated as part of this Phase II.
Therefore, contamination migration and transport analysis has not been evaluated for these aquifer

systems. It is believed from available reports, that the bedrock aquifer has been significantly
impacted by the Silresin Superfund site, located upgradient to the subject site.

7.1 CONTAMINANT MIGRATION PATHWAYS

Contaminant migration pathways at the Jones site include ground water, soil gas, and air and
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possibly surface water. The majority of the site is developed with buildings and paved surfaces and
URS does not anticipate a major pathway of contamination is related to surface runoff or wind.

Because any significant residual soils impacted by VOCs are likely located near AOC3 and beneath
the Jones building, soils in the source areas are not exposed to transport mechanisms (e.g., surface
water or wind). Low level VOCs have been identified in surface water of River Meadows Brook, but

have been determined to be below applicable regulatory standards and to not pose unacceptable risk.

7.1.1 Overburden Ground Water

The source of site area overburden’ground water is precipitation, which infiltrates soils in
unimproved areas in the vicinity of the site and subsequently flows onto the Jones site.  As
previously discussed, residual contamination in the area of AOC3, located at the southeast comer of
the drum storage warehouse portion of the Jones facility, is likely the primary VOC source area at
the site. Since this source area is located beneath the warehouse, precipitation does not percolate
directly through potentially impacted soils in this area. Therefore, infiltration of precipitation
through impacted soils was judged not to be a significant contaminant mobilization process. Two
mechanisms were identified which likely result in the mobilization of VOCs in overburden. These
mechanisms include water table fluctuations into impacted unsaturated soils in VOC source areas

and ground water flow through soils potentially residually saturated with VOCs.

Based upon the overburden ground water contour map, VOCs in overburden ground water is
anticipated to flow northwest to River Meadows Brook. Vertical hydraulic gradient information
was not collected as part of this Phase II. However, based on limited overburden soil information, it
appears likely that vertical migration of contamination in groundwater in the site vicinity is limited

by the identified dense till soils identified at depths between 15 and 25 feet bgs.

7.1.2 Surface Water

Analytical data for surface water samples collected from River Meadows Brook indicate that surface
water is a contaminant migration pathway for the site. As noted in Section 6.0, surface water

samples have been collected from two locations in the brook (i.e., up river and down river of the
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Jones property and groundwater contamination plume). VOCs were detected in both surface water

samples with the total concentration being slightly higher at the down river sampling location.

The reported presence of VOCs in River Meadows Brook is interpreted to be the result of impacted
ground water discharging to the brook. However, based on the concentrations detected up river to
the site, it appears that a significant concentration of VOCs in surface water are related to offsite
sources unrelated to AOC3 on the Jones property. VOCs in surface water are anticipated to be
transported to the Concord and Merrimack Rivers with water in River Meadows Brook, or volatilize

from surface water to ambient air.

7.1.3 Soil Gas and Air

Based upon the results of an air monitoring survey discussed in Section 6.0, VOCs similar to those
compounds detected in ground water were reported present in indoor air samples collected from the
office portion of the Jones building. On this basis, soil gas and air were judged to be potential

contaminant migration pathways.

As noted earlier, VOCs are present in site ground water and are transported to the northwest toward
the River Meadows Brook. VOCs in ground water are interpreted to partition from impacted ground
water into soil gas through volatilization. Transport of VOCs in soil gas is largely governed by
heterogeneities in the subsurface (e.g., higher permeability zones). Higher permeability zones can
allow VOCs to migrate further ahead or laterally away from the ground water plume. URS has
identified public utility lines which connect to the Jones property and have the potential to provide
conduits for VOCs in soil, gas, and air to migrate from the Jones property. Although cultural
features (e.g., parking lots, streets, and foundations) can limit the exchange of VOCs with the
atmosphere, VOCs in soil gas will eventually diffuse into ambient air where they are likely to be

rapidly dispersed.

7.2 CONTAMINANT TRANSPORT

Contaminant transport evaluations were performed to evaluate VOC migration rates to receptor
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locations and assess the extent of contamination. Migration rates have been developed based upon
ground water quality downgradient of the site, an understanding of the geologic and hydrologic

conditions at the site, and a knowledge of approximate source area locations.
7.2.1 Overburden Ground Water

The primary factors which may affect the transport of VOCs in overburden ground water include

advection, degradation, attenuation, dispersion, and retardation due to sorption.

Advection refers to the transport of a nbn-reactive, conservative tracer at a rate equal to the average
ground water seepage velocity. Therefore, advective transport is governed by the hydraulic

characteristics of the geologic unit through which contaminants are transported.

During the advection process, contaminants can be dispersed as a result of mechanical dispersion
and molecular diffusion. Mechanical dispersion occurs as a result of localized variations in ground
water velocity and is scale dependent. At a small measurement scale, velocity variations in a ground
water system, and therefore mechanical dispersion, may occur as a result of different pore
geometries and/or diverging flow lines around soil particles. At a larger scale, mechanical dispersion
can be the result of formation heterogeneities (e.g., changes in geologic strata or permeability

variations).

Dispersion can occur in three principal directions: longitudinal, horizontally transverse, and
vertically transverse. Longitudinal dispersion acts in the direction of the advective contaminant front
and may cause contaminants to arrive at a downgradient location both before and after the advective
front. Horizontal and vertical transverse dispersion cause contaminants to move horizontally and
vertically away from the advective direction. Longitudinal dispersion is typically one and in some

cases up to two orders of magnitude larger than transverse dispersion.

Diffusion is generally insignificant at large measurement scales. Due to the low rate of this process,
VOC migration due to diffusion is usually associated with very low ground water velocities and/or

low permeability material. Diffusion occurs in response to chemical concentration gradients,
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temperature or pressure changes and/or water matrix chemical reactions.

Contaminants dissolved in ground water may adsorb onto soil particles causing their relative rate of
movement to be retarded (i.e., less than the advection rate). This process is referred to as retardation.

The retardation equation can be expressed as:

vive =1+ (Py/n)K4

where: v = advective ground water velocity (L/T),
vc= retarded contaminant velocity (L/T),
Py= soil bulk density (M/L?),
n = total porosity (dimensionless), and
Kg4= distribution coefficient.

The dominant mechanism of organic sorption is the hydrophobic bond between a chemical and soil

organic matter. Therefore, K4 can be calculated from the following empirical equation.

Ko = (Koc)(foc)

where: Koc = soil-water partition coefficient, and
foc = fraction of organic carbon content of soil.

Ko values for specific compounds are available in hydrologic literature (e.g., Walton, 1991) and f,
values for overburden similar to the saturated overburden encountered at the site typically range

from 0.0001 to 0.01 (Walton, 1991).

As discussed in Section 5.0, horizontal shallow ground water velocities (i.e., advective transport
rates) were estimated to be 13.4 feet/year. Longitudinal and transverse dispersion may be important

transport mechanisms in ground water flow to the northwest toward the River Meadows Brook.

Retardation is likely an important transport process consideration. The mobility of organic
compounds is related to the amount of organic carbon present in soil and soil-water partitioning
coefficients. To estimate a range of transport rates of organic compounds present in ground water at

the site, two compounds were evaluated: methylene chloride, which is relatively non-reactive (i.e., is
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not significantly retarded, Koc = 1.28), and toluene, which is more reactive (i.e., may be adsorbed)

and may be retarded. Toluene exhibits a affinity for adsorption (Koc = 8.7, Gaylen, 1990).

In order to evaluate the most conservative retardation affects, retardation factors (1 + (Pv/n)Ka4) were
calculated assuming fi is equal to 0.01 for the silty sand present at the site, Py (bulk density of the
soil) is equal to 1.85 grams per cubic centimeter, and n (total porosity) for the silty sand is equal to
0.35. Contaminant migration rates calculated using these retardation factors indicate that relatively
mobile contaminants (e.g., methylene chloride) may potentially be transported at a rate
approximately equal to the ground water seepage velocity discussed in Section 5.0; whereas,
relatively immobile contaminants (e.g., foluene) may be transported at a lower rate of approximately
12.7 feet/year. Based on these calculations, it appears that retardation in this situation is not causing

a significant effect on contamination transport in groundwater on the Jones property.
7.2.2 Contaminant Transport in Surface Water

As previously discussed in Section 7.1.3, surface water is likely a contaminant migration pathway at
the Jones site, primarily as a result of discharge of impacted ground water to River Meadows Brook.
After entering River Meadows Brook, VOCs will volatilize to ambient air or be transported by
advection (i.e., the contaminants move with the flow of water) to the Concord and Merrimack
Rivers. VOCs from the site are not expected to significantly impact surface water in River Meadows
Brook and larger downgradient surface water bodies due to the large dilution capacity of this river

system and volatilization of contaminants.
7.2.3 Soil Gas and Air

As noted earlier, results of an air monitoring survey performed at the site indicate that soil gas may
be a contaminant migration pathway at the site. Soil gas is most likely to be a contaminant migration
pathway in areas where shallow overburden ground water contains significant concentrations of
VOCs. Under primarily diffusive transport, VOCs volatilize from impacted ground water, move
upward through the soil profile, and vent to ambient air. Lenses of permeable soils (e.g., bedding

material for utilities) or drainage pipes may enhance the transport of VOCs in soil gas. Upon venting
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to ambient air, VOCs are usually quickly dispersed by wind. A crawl space ventilation system,
installed in February 2001, appears to be effectively diffusing potential VOC accumulation in the

Jones building.

7.3 CONTAMINANT FATE

Impacted ground water located on the Jones site appears to be migrating in a northeasterly direction
and likely discharging to River Meadows Brook. Based on estimated groundwater flow rates and
estimated contaminant transportation rates (12 .7 to 13.4 feet per year) and the estimated time frame
of historical releases to site media, it dppears likely that contaminants have migrated to the River
Meadows Brook and continue to discharge to surface water of the brook. Based on a comparison of
historical groundwater data from the 1980s and early 1990s to the most recent sampling in
September 2000, it appears that VOC concentrations in general have been slowly decreasing in
shallow groundwater across the subject site. The decreasing trend in VOC concentrations indicates
the sources of environmental contamination on the Jones site have been eliminated or significantly
diminished. Exceptions to this groundwater quality trend include most notably, the concentration of
1,1-DCA and TCE in monitoring well MW-4. Monitoring well MW-4 is positioned at the location
of AOC3, which URS has determined to be the likely source area of residual environmental impacts
identified in groundwater and indoor air quality at the Jones property. The increasing concentration
of 1,1-DCA in groundwater at MW-4 may be associated with the biodegradation of 1,1,1-TCA in
groundwater, while the increased concentration of TCE appears to be unclear but may related to

continued source contaminant in soils or groundwater in the area of AOC3.

During transport in the ground water system, VOC concentrations will be reduced as a result of
dilution, biodegradation, and other reaction processes (e.g., hydrolysis, volatilization, sorption).
Additional reduction of VOC concentrations will occur in the river as a result of the same

physiochemical processes which reduce VOC concentrations in ground water.
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8.0 METHOD 3 RISK ASSESSMENT SUMMARY

Based on historical environmental data and recent analytical data collected during the Phase II, Dr.
Susan Sundstrom, subcontractor to URS, completed a Method 3 Risk Characterization on the Jones
property. The Method 3 Risk Characterization was performed to evaluate potential risks to human
health and the environment under current and reasonably foreseeable future conditions. The risk
characterization was performed in accordance with the MCP (1999) using the MADEP guidance
document, Guidance for Disposal Site Risk Characterization — In Support of the Massachusetts
Contingency Plan (MADEP, 1995), the MADEP document Background Documentation for the
Development of the MCP Numerical Standards (MADEP, 1994), and, where appropriate, USEPA
guidance documents. The detailed evaluation of human health risks was divided into four major
sections:  hazard identification, dose-response assessment, exposure assessment, and risk
characterization. Risks were evaluated with respect to exposure to chemicals detected in soil,
ground water, indoor air, and surface water. The Method 3 Risk Assessment report is included in

Appendix E. A summary of the findings from the report are discussed herein.

The Site is impacted primarily with VOCs in ground water and in a limited area of surface soil on
the north-west side of the facility building. Exposure scenarios were described, exposure

concentrations and doses were calculated and risks were evaluated for the following:

e Employees working at the facility, who may be exposed to VOCs that could migrate from ground
water into indoor air and to VOCs detected in surface soil on the north-west side of the building;

e Trespassers, who could be exposed to VOCs detected in surface soil on the north-west side of the
building; and

e Construction workers, who may be exposed to VOCs detected in surface soil and groundwater on
the north-west side of the building.

Noncarcinogenic health hazards are evaluated by dividing the average daily exposure concentrations
or doses by appropriate chemical-specific Reference Concentrations or Doses.  Lifetime
carcinogenic risks are estimated by multiplying the average daily exposure concentrations or doses
by chemical-specific Inhalation Unit Risks (in the case of inhalation exposures) or Slope Factors (in

the case of ingestion or dermal contact).
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The primary exposure pathways for employees working at the building are potential inhalation of
VOCs in indoor air and direct contact with VOCs detected in soil. Under current and future

conditions, a condition of no significant risk exists for employees.

Older children (trespassers) could visit the facility and contact impacted surface soil. The primary
exposure pathways for trespassers are ingestion of soil and skin contact with soil. Under current and

future conditions, a condition of no significant risk exists for trespassers.

Under future conditions, it was assumed that construction work may be performed on the Site. Risks
were evaluated for potential future construction workers who could contact impacted soil during
excavation activities. Results show that impacted soil does not pose a significant risk of

noncarcinogenic or carcinogenic health effects to construction workers.

The risks associated with exposure to the chemicals of potential concem at the Site were also
evaluated in terms of safety, public welfare and the environment. Conditions at the Site do not pose
a risk to safety. To evaluate potential future harm to public welfare and the environment, average
concentrations or chemicals detected in soil and ground water were compared to upper concentration
limits. Concentrations of VOCs detected in soil do not exceed upper concentration limits.

Concentrations of 1,1,1-TCA and toluene detected in ground water samples from monitoring well
MW-4 exceed their respective upper concentration limits. Monitoring well MW-4 is in the location
of the former catchbasin/sump in the south-east portion of the building (i.e., AOC3). Because
concentrations of VOCs in the vicinity of monitoring well MW-4 exceed upper concentration limits,
these conditions were considered to pose an unacceptable risk to public welfare and the environment

in the future.

In summary, the risk assessment was performed to evaluate current and reasonably foreseeable future
risk to human health and the environment. Based on the results of the human health and
environmental risk assessment, No Significant Risk exists at this Site. This assessment assumes that
facility will remain a commercial or industrial property. Although a condition of No Significant Risk

exists, because concentrations of 1,1,1-TCA and toluene detected in ground water exceed upper
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concentration limits, conditions at the Site may pose an unacceptable risk to public welfare and the
environment in the future. Thus, although No Substantial Hazard exists at this Site, a Permanent

Solution (Class A or B Response Action Outcome) cannot currently be achieved.
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9.0 CONCLUSIONS AND RECOMMENDATIONS

A Phase II investigation of the Jones site was conducted pursuant to the provisions of the MCP 310
CMR 40.000, Section 40.545. A summary of URS’ significant findings pertaining to the Phase II

investigation are summarized below:

e Site environmental history has identified four AOCs on the Jones property. Based on previous
environmental studies it appears that two of these AOCs were not fully characterized. AOC3
and AOC4 were evaluated as part of URS’ Phase II by the completion of limited soil sampling in
the area of AOC4, sampling of groundwater across the Jones property, sampling of surface water
upgradient and downgradient of thg Jones property, and evaluation of indoor air quality in the
Jones site building.

o URS completed a file review at the Northeast Region of the DEP to determine properties which
may represent an environmental concern to the Jones property. Two properties were identified
upgradient to the site which may contribute to identified environmental impacts to groundwater
on the Jones property. The Scannell Boilerworks at 20-50 Tanner Street and the Silresin
Chemical Corporation at 86 Tanner Street. Based on the constituents of concern identified at
the Jones property (chlorinated solvents) and the identified historical releases on these nearby
site properties, it appears that either the Silresin property or an unknown source is most likely
the contributor of low level VOCs in shallow groundwater across the Jones property.

e A review of underground utility lines in the site area indicates sewer, natural gas, water and
possibly separate stormwater lines are located below Howard and Tanner Streets. URS
anticipated that with the exception of sewer lines, these utilities are shallower than the water
table and based on the anticipated direction of groundwater flow across the site area are unlikely
to provide a preferred pathway for groundwater impacts. However, based on possible
volatilization of impacted groundwater to soil vapor and the connection of public utilities to the
Jones property (i.e., water, sewer and natural gas), it does appear possible that VOCs in soil gas
could migrate along utility lines from the Jones site. Based on the industrial nature of the site
area and findings of the Method 3 Risk Characterization, URS does not anticipate soil gas
migration offsite to represent a significant health and environmental risk.

o In August 2000, three shallow soil samples were collected between six-inches and one-foot bgs
near AOC4. Based on field headspace results, a soil samples was collected from the location
exhibiting the highest VOCs and submitted for analytical testing of VOC. Results of analytical
testing showed 17 VOCs detected above method detection limits with two of these compounds
exceeding applicable MCP standards for S-2/GW-2 soils. Both TCE and 1,1-DCE
concentrations were above these standards. However, URS has judged that the potential
leaching of these compounds to groundwater represents a limited human health and
environmental risk based on the accessibility and location of this soil. The location of the
impacted soil near AOC4 is within a fenced in area and based on the direction of shallow
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groundwater flow, URS anticipates any leaching of VOCs to groundwater will migrate away
from the Jones building toward River Meadows Brook and not contribute to potential indoor
contaminant concerns.

In August and September 2000, URS installed three replacement shallow monitoring wells on
the Jones site and sampled these monitoring wells and four existing shallow groundwater
monitoring wells for VOCs. At monitoring well locations considered likely upgradient to
identified environmental impact areas (i.e., URS-1, URS-2, URS-3 and MW-5) on the Jones
site, VOCs were detected in groundwater at generally low concentrations. At two of these
monitoring wells, URS-1 and URS-2, VOCs did exceed applicable GW-2 groundwater
standards. URS contributes the detected VOCs in these upgradient monitoring wells to offsite
environmental impacts or in the case of URS-2, possibly related to the close proximity of
AOC3. VOCs were detected in the remaining three site monitoring wells (i.e., MW-4, GZA-4
and WE-3), and VOCs exceeded GW-2 standards in both MW-4 and GZA-4 with the highest
concentrations of VOCs being detected at MW-4. Monitoring well MW-4 is installed in the
location of a former waste collection sump identified as AOC3. Six VOCs were detected in
groundwater at MW-4 with five of these VOCs exceeding GW-2 standards. The concentration
of 1,1,1-TCA (360 mg/l) and toluene (120 mg/1) exceeded the upper concentration limits (100
mg/l) established by MCP regulations for these compounds. Based on the concentration of
1,1,1-TCA and toluene, regardless of findings from the Method 3 Risk Characterization, MCP
regulations require remedial actions or activity and use limitations pertaining to this area of the
Jones property prior to allowing site closure under MCP regulations. With the exception of 1,1-
DCA and TCE, concentrations of VOCs in each of these site monitoring wells show a decrease
in concentrations in groundwater in comparison to historical sampling data. The increased
concentration of 1,1-DCA and TCE in MW-4 may indicate biodegradation of chlorinated
compounds or residue source contaminant in soil or groundwater at AOC3.

In September 2000, URS collected two surface water samples from River Meadows Brook for
VOCs. One sample was collected upstream (SW-2) and a second samples (SW-1) was collected
downstream of the Jones facility. Total VOC concentrations were low in both water samples
with the downgradient surface water sample showing slightly higher total VOC concentrations.
Surface water results were well below applicable acute and chronic fresh water health standards
established by MCP regulations for surface water quality. The detection of 1,1-DCA and 1,1,1-
TCA in only the downstream surface water sample, may indicate diluted contamination of
surface water from the groundwater contamination plume on the Jones site.

Indoor air samples were collected at the Jones facility in October 2000 and March 2001. Air
samples were collected to evaluate the potential accumulation of hazardous vapors in the site
building. The initial sampling included the collection of two VOC samples during an
approximate seven-hour duration in the office portion of the Jones building. A total of 13 VOCs
were detected in each of the two samples. Detected VOCs included BTEX and chlorinated
compounds, and others. The majority of detected VOCs in air samples were also detected in site
groundwater samples. Detected VOCs were compared to DEP established background indoor air
concentrations and 1,1-DCA, 1,1,1-TCA, TCE, toluene, and PCE were identified as VOCs
exceeding these background concentrations and representative of a potential environmental
health hazard. As a result of this assessment, an IHE was completed for Jones in November
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2000. Dr. Sundstrom concluded in her risk analysis that “noncarcinogenic and carcinogenic risk
are less than the MCP risk management criteria, and an Imminent Hazard does not exist a the
property and immediate remedial measures are not warranted”. Jones incorporate improved
ventilation of the crawl space below the building in February 2001 and URS completed a second
round of indoor air sampling in March 2001. Five VOCs were detected in similar air monitoring
locations during a second round of air sampling, with only 1,1,1-TCA and TCE being identified
exceeding DEP background indoor air concentrations. Based on the air sample results from
March 2001, the Method 3 Risk Characterization has concluded that currently No Significant
Risk exists at the site.

e Impacted groundwater and partitioned VOCs to soil gas and air appear to be the most likely
mechanism for contaminant transport on the Jones property. Groundwater flow rates have been
estimated to range between 12.7 and 13.4 feet per year. Based on the estimated shallow
contaminant groundwater plume flow rate and the likely age of initial environmental releases at
the site (mid-1970s), URS anticipates that the groundwater contaminant plume has migrated to
the nearby River Meadows Brook. VOCs detected at low concentrations in surface water from
River Meadows Brook downgradient to the Jones site appears to support this assumption.

e Based on concems related to impacts from the Silresin Superfund site, this Phase Il has not
evaluated deep overburden or bedrock aquifer conditions on the site. The existence of a dense till
soil layer between 15 and 25 feet bgs on the Jones site does suggest a possible aquitard limiting
the vertical migration of VOC impacts. Furthermore, the likely surface water discharge of VOCs
from shallow groundwater on the Jones property to the River Meadows Brook also suggests the
groundwater plumes migration and offsite impact is likely minimal.

e A Method 3 Risk Assessment was completed by Dr. Sundstrom pertaining to the identified
historical and most recent data collection on the Jones property for soil, groundwater, surface
water and indoor air quality. Based on the results of the human health and environmental risk
assessment, No Significant Risk exists at this Site. This assessment assumes that facility will
remain a commercial or industrial property. Although a condition of No Significant Risk exists,
because concentrations of 1,1,1-TCA and toluene detected in ground water exceed upper
concentration limits, conditions at the Site may pose an unacceptable risk to public welfare and
the environment in the future. Thus, although No Substantial Hazard exists at this Site, a
Permanent Solution cannot currently be achieved

An objective of the Phase II was to provide data to evaluate whether remedial actions are warranted
at the site with the ultimate objective of providing closure under MCP regulations. Based on the
findings from this Phase II assessment, and because toluene and 1,1,1-TCA have been detected in
groundwater at MW-4 exceeding MCP established upper concentration limits, additional remedial
actions may be appropriate to allow for permanent site closure under MCP regulations. As required
by MCP regulations, URS and Jones have completed the Comprehensive Response Action
Transmittal Form (BWSC-108) to reflect the findings presented in the Phase 11 report (Appendix F).
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Accordingly, URS recommends that a RAM Plan be developed and implemented to reduce residual

concentrations of VOCs in soil and groundwater in the AOC3 area.
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TABLE 5
MONITORING WELL CONSTRUCTION SUMMARY
JONES ENVIRONMENTAL SERVICES INC.

LOWELL, MASSACHUSETTS
Top of | Depth to | Depth to Depth of
PVC Water Water Screen
Date of Elevation| Sept. 12, | Sept. 22, Zone Total Interval
Monitoring Well | Installation (ft) 2000 (ft) | 2000 (ft) | Monitored |Depth (ft) (ft)
URS-1 8/29/2000 100.34 91.19 91.51 |Overburden 19.0 7.0-19.0
URS-2 8/29/2000 100.81 91.03 91.46 |Overburden 20.0 5.0-15.0
URS-3 8/29/2000 101.38 91.00 9143 {Overburden 20.0 5.0-15.0
WE-3 7/2/1985 101.34 90.58 90.91 |Overburden 19.3 6.5-20.0
MW-4 NA 101.01 91.02 91.35 |Overburden 21.2 NA
MW.-5 . NA 102.84 90.12 91.60 [Overburden 17.2 NA
GZA4 NA 100.87 90.51 90.87 |Overburden 19.1 NA
’
Notes:
ft = feet

NA = Not Avaliable
Elevation data presented in table is based on arbritary reference elevation of 100 feet above mean
sea level obtained from a stormwater catchbasin near the site in Tanner Street

46019/002/Tables/Well Construction
URS CORPORATION Page 1of 1 6/27/2001
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NOTES:
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SOIL SAMPLE PLAN 46019-002

DESIGN: MLS SCALE: 1"=40" FIGURE NO:

APPROVED: GMG DATE: 6/5/01 A.

ORAWN MLS FILE NO:  PO30

!

i




-’

LEGEND:

- e o 8050 CROUNDWATER ELEVATIONS MEASURED ON TWO
SEPTEMBER 12, 2000 QCCASIONS IN SEPTEMBER 2000. SEPERATE
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SEPTENBER 22, 2000 MAPS HAVE BEEN GENERATED FOR EACH EVENT.
GROUNDWATER ELEVATION CONTOUR (DASHED WHERE INFERRED)
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CHAIN LINK FENCE AND PROPERTY BOUNDARY

NOTES:
ELEVATION DATA PRESENTED ON THIS FIGURE 1S BASED ON
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APPENDIX A

FIELD SAMPLE DATA SHEETS



£F<DAMES & MOORE sAMPLE DATA SHEET

"’ 7 Community Drive, Augusta, Maine 04330
Telk: (207) 623-9188 Fax: (207) 622-6085

PROJECT NAME:_ Jcmes SNulvon  Servicay SAMPLE NUMBER: 25 -/

PROJECT NUMBER: Peads_. SAMPLE TYPE:
DATE COLLECTED:_% -3 -C O/ /) GrRAB \/ OTHER
TIME COLLECTED:__ & 25 COMPOSITE '
couecTeD 6Y._Ceop [ Giese ANALYSES REQUESTED: £t §% N
DATE RECEIVED BY/SHIPPED TO LAB; ORGANICS X NORLE d Bt
LABORATORY: éﬂ 2O Snvirzumedd Lab
(01 VOA ONLY OTHER
(4
P EXTRACTABLES
, PRESERVATIVES:
SAMPLE MEDIUM (circle or fill in appropriate catagories):
SOIL GROUND WATER
ROCK m.m\ [:I:Ij:] MONTTORING WELL

CORE CoRAVEL FL lresiDENTIAL WeLL

SPUT SPOON SAND

SPADE QLAY

R @

-’ T poy ;J:‘(
AT PEAT
to ft lomer:
[zl Tl fooor PRt Bl

QAY
Oﬂlﬂb RUBBLE
OEPTH ROCK
or
&t
OTHER:
COLOR:

REMARKS: ( O/[ed[ Shy //@ sorl Saup(y SAMPLE LOCATION MAP:

g2 (0 I ad 0. Gipon
e &

SAMPDATA



E}DAMES & MOORE SAMPLE DATA SHEET

7 Community Drive, Augusta, Maine 04330
Tek: (207) 623-9188 Fax: (207) 622-6085

PROJECT NAME:  _l01:S Shvirus Sevvic s SAMPLE NUMBER: OS$~7_

PROJECT NUMBER: SAMPLE TYPE:
DATE COLLECTED: & 3¢-00 GRAB X OTHER
TME COLLECTED; K 50 COMPOSITE '
COUECTED BY._(reen. [. Circe ANALYSES REQUESTED: S 5760, EPH 5052
DATE RECEIVED BY/SHPPED TO LAB: ORGANICS INORGANICS
ORY: #\K ) 7

LABORATOR £ . VOA ONLY OTHER

Ce VP EXTRACTABLES

s

PRESERVATIVES: /1 ﬁﬁé}/ fo VOCs itk
SAMPLE MEDIUM (circle or fill in appropriate catagories): /

solL CROUND WATER
DEVICE SOIL TYPE D £ WATER TABLE DEPTH | l I l IFL
AkeR ROCK BALER
CORE GRAVEL POND SAMPLER RESIDENTIAL WELL
SPUT SPOON @ TAP DUG WELL
i o e s s
o’ z‘rm R looor: oS o
DEPTH o LOAM — cx 1omtsv!r
1 1is PEAT pr
- re Nomem 2008 7 S ] CONDUCTIVITY:
T, i
. SEDIMENT SURFACE WATER
N DEVICE SEDIMENT 2P| | __ D
00; KEMMERER
PETERSEN
SAMPLE GRAVEL BUCKET
OREDGE aAY SAMPLE
OTHER: RUSBLE OMER
DEPTH ROCK -
;ﬁn N SHeLL TEMP (CX
z pH:
; R jconoucviTe:
cooR______

REMARKi:( (0/(((7C 5;6’/&'_/ 50(/ Stu»‘gwo[:(SAMPLE LOCATION MAP:

(4%
wesr st acarxsl Bolloh #2
»] d j
ol Aeacts (k2.2 /,9,0/.'«

SAMPDATA



HE€DAMES & MOORE  SAMPLE DATA SHEET

“w’ 7 Community Drive, Augusta, Mainc 04330
Tek: (207) 623-9188 Fax: (207) 622-6085

PROJECT NAME:__|suc Caviv Sevvire < SAMPLE NUMBER: __35-%
PROJECT NUMBER: SAMPLE TYPE:

DATE COLLECTED: §-30-4¢’ GRAB X

TIME COLLECTED: _4- 32 COMPOSITE ___

876

DATE RECEIVED BY/SHIPPED TO LAB:

COLLECTED BY:

OTHER

ANALYSES REQUESTED: S JZ2C0B d PCB3CX

e . - l ORGANICS INORGANICS
LABORATORY: A fale(s £ sV :ﬂa“i ZZI éﬂ 7. VOA ONLY OTHER
(arp- EXTRACTABLES
, PRESERVATIVES: (Va7 56%‘){: VOC > aaly
4
SAMPLE MEDIUM (circle or fill in appropriate catagories):
SOiL GROUND WATER e
DEVICE SOIL_TYPE = DEWICE
——RUGER > ROCK BALER
CORE GRAVEL
SPADE AT
OTHER: o
-’ o = e —
el 1] 1= PEAT
Lo Ft.  jomHer:
21z, foorcmria
SEDIMENT MZ " ‘ SURFACE WATER 7
DEVICE SEDIM TYPE ‘ DEE WOTH
ZE KEMMERER
TRO! SAND PETERSEN DEPTH
SAMPLE GRAVEL BUCKET v,
DREDGE CLAY SAMPLE
oTHER: RUBBLE oHER: COLOR:
DEPTH
- \g\ TEMP (CX:
o ORGANIC Jpre
OTHER: CONDUCTIVITY:
heowa;

ple

REMARKS: SAMPLE LOCATION MAP:

4

—.Do7§éd& /11 Q/?ggza g@ng'g — /.G pr, 2.2;};,(4

SAMPDATA



E*-DAMES & MOORE SAMPLE DATA SHEET

~ e 7 Community Drive, Augusts, Maine 04330
Tek: (207) 623-9188 Fax:'(207) 622-6085

-

PROJECT NAME:__ Tonss Spuir Ser SAMPLE NUMBER: S W—/

PROJECT NUMBER: Y (0019~ poz- SAMPLE TYPE: -

DATE COLLECTED: 9 /12 /60 GRAB Y OTHER

TME COLLECTED: /S /S COMPOSITE ____

COLLECTED BY: /‘ 2lb Wit ANALYSES REQUESTED: EPAJZG0 B

DATE RECEIVED BY/SHIPPED }qwu? ORGANICS)Y INORGANIGS

h 72l -

LABORATORY: 0 @ [t o fszc VOA ONLY OTHER

EXTRACTABLES

, PRESERVATIVES: /I (. < Z
SAMPLE MEDIUM (circle or fill in appropriate catagories):

SOIL GROUND WATER
sou,/hr%
0CK
GRAVEL
SAND
CLAY
suT
= N
SURFACE WATER
SEDNEE?’TYP‘::"E [T DEVICE_ Lmemn mmn
KEMMERER
3 — o (TR
y7)
NN R
REMARKS: iﬂ ond Tk DO Tewmp OKF SAMPLE_LOCATION MAP: ,
1% 09 1.3 663 200z R ;w,,e(,% co/lchZd Alas Zaph
p wE-i
. Sragodnt +F Sotgect
o/

SAMPDATA



5=DAMES & MOORE SAMPLE DATA SHEET

" e 7 Community Drive, Augusts, Mains 04330
Tel: (207) 623-9188 Fax: (207) 622-6085

PROJECT NAME: llﬁg Znvivdamus IZ[ SAMPLE NUMBER: ___ MV ’Li
PROJECT NUMBER: 01%-007_ SAMPLE TYPE:

DATE COULECTED: __ 9-[Z -DO eraBX OTHER _
TME couEcTeD: [ 780 COMPOSITE ____
COLLECTED BY;__GTH WPH ANALYSES REQUESTED: S Prf $Z60B

DATE RECEIVED BY/SHIPIZ;D T LAf: R / ORGANICS )‘Z INORGANICS
LLABORATORY: ' d VOA ONLY OTHER

EXTRACTABLES
PRESERVATIVES: Hc Ll < 7

7

SAMPLE MEDIUM (circle or fill in appropriate catagories):

SOIL GROUND WATER
DEVICE SOIIJ(PE
/‘ﬁx‘ﬂ
SPADE
OTHER:
‘o’ DEPTH L _“’°<
phe LOAM
In. PEAT
to Ft
s ig\_:__
.
SEDIMENT
\, DEVICE SEDIMW TYPE
TROWEL /:‘:
SAMPLE GRAVEL
OREDGE
OTHER:
DEPTH
ﬁzfm“
or
n
REMARKS: - SAMPLE LOCATION MAP:

Tty hc(;w L@wf of Cea g e — i"IDsC w 8809/w o coq

cf/d%

(ma /4741

wﬂlhy // g(/
/1?./ = 1.779/=6-78
P@— .58 ibﬂm'ﬁafwtm

SAMPDATA



£F=DAMES & MOORE sAMPLE DATA SHEET
" < 7 Community Drive, Augusta, Maine 04330
Tek: (207) 623-9188 Fax: (207) 622-6085

PROJECT NAME:___ JoneS envir SEVvia ]  SAMPLE NUMBER: _ O W2

PROJECT NUMBER: YGo!5-007 SAMPLE TYPE:

DATE COLLECTED: __ 7-/2-&0 GRAB f\_(’___ OTHER |

TME COLLECTED:  /{(d¢ COMPOSITE

COLLECTED BY: fTﬁ ANALYSES REQUESTED: S 1A 8Z 4 0E

DATE RECEIVED BY/SHIPPED TO L? ORGANICS L,: INORGANICS
. ] e -

LasoraToRY: _ A'phs_ Frol, L wl, Tac VOA ONLY OTHER

EXTRACTABLES

PRESERVATIVES: [I([ <2 _

’

SAMPLE MEDIUM (circle or fill in appropriate catagories):

| SOIL o~ GROUND WATER
= k22 oeve ] EREN
CORE _ yd VEL POND SAMPLER DEPTH
SAND w \\
CLAY SAMPLE JAR .
sy OTHER: COLOR: — TEST PIT
MUCK = PIEZOMETER
bt LOAM ©x : IO'II-ER:
\ QUGS
U e N
\ SEDIMENT / SURFACE WATER
N CE SEDIMENT-TYPE |__DEVICE _ lsweau "‘““ED:ED"' STATUS
/ﬁ KEMMERER Ft
TROWEL SAND PETERSEN DEPTH E[:Dj -4
SAMPLE JAR GRAVEL BUCKET VELOCITY AGE
DREDGE CLAY SAMPLE JAR ED:DF
oTHER: RUBBLE omer: (COLOR: IAGE
DEPTH ROCK - WASTE
FL TeMP (C): . SOUDS
or o
n. mu.vcnm _—
P |oo| OR; e
REMARKS: SAMPLE LOCATION MAP:

//C/UM/ 5‘/@«/& Pe Y%

SAMPDATA



- DAMES & MOORE  SAMPLE DATA SHEET

N 7 Community Drive, Augusts, Maine 04330
= ek (207) 623-9188 Fax: (207) 622-6085

PROJECT NAME:___ J OVES BNVI{L SEA SAMPLE NUMBER: GZA-VY
PROJECT NUMBER: 41 19— Co 2 SAMPLE TYPE:
DATE COLLECTED: T -/Z- 0O GRAB OTHER
TIME COLLECTED: _15 45 COMPOSITE
COLLECTED BY: _(oJ &6 VWP /T ANALYSES REQUESTED: & ZA 82405
DATE RECEIVED BY/ IPPED Tofﬁz ORGANICS_ Y/ INORGANICS
LABORATORY: /[/7?’0 /, ,-Z/Zc VOA ONLY OTHER
EXTRACTABLES
, PRESERVATIVES: M (L <2
SAMPLE MEDIUM (circle or fill in appropriate catagories):
\ SOIL / GROUND WATER
DEVICE
—DL wa mu DEPTH ;5:5 e
St 7ofa/Pf/"t [A717e] -
sweswr | Srayst finT SeEP
‘%‘%“?‘ﬁm So/renT F;‘:Tm
-’ e (c iy
R e
| SURFACE WATER
[ DEVEE_ L vom
KEMMERER
PETERSEN DEPTH
BUCKET
= | e
OTHER: lg
S -
5 MV 8 S‘
REMARKS: < ”’/C'-v:ﬁl- il SAMPLE LOCATION MAP:
T 800X P V D0 Coumutsr| §.7Y ’ﬂmﬁzf/.S‘?Jn//Wf
ife. =124 777 [ 21 z/ 10.60' S/ st 5,28 (ilek = [vof

hlas —123 7.84 /5.9 .15 P-6f 9.29 4
il 121 _F.8Y 15.60 1.0F (.61 O3 ¥
S B =115 F81 (528 1.0S” 106549/ ! gra
Me =1l £8/ Sy 0.99 10.¢0 0.0 Qs
ks =8 3-8 /495 0.93 J0.62co

Dmecf PLD Hf%&

’C(I'ﬁr/ o 5

@/Ww Pals 4SO Ml pec min

/ M
LA CA

a[(ﬂ@ QfCC—'

or Solfst
sav\p(; ot a(;ga—,?

e
d-o«

SAMPDATA



BEDAMES & MOORE SAMPLE DATA SHEET

- 7 Community Drive, Augusta, Maine 04330
Tel: (207) 623-9188 Fax: (207) 622-6085

PROJECT NAME: Jone S Eaviormeta( S\ .

PROJECT NUMBER: {CO [Q - 002
DATE COLLECTED:_7- {2 - 0O

TIME COLLECTED; _|500
COLLECTED 8Y:_witfTe

DATE RECEIVED B
LABORATORY:

SAMPLE NUMBER: WE-’@

SAMPLE TYPE:

GRAB

e P

4

2
COMPOSITE

ANALYSES REQUESTED:
ORGANICS

VOA ONLY M\/ OTHER

OTHER _

INORGANICS

EXTRACTABLES ____

PRESERVATIVES:

SAMPLE MEDIUM (circle or fill in appropriate catagories):

Ho

SOIL

DEVICE

SOIL_TYPE/

oo’

ROCK
CLAY

ST

GROUND WATER

OTHER:

SAMPLE. JAR

‘
17/ rccg

I~ DEwice
BALER
POND SAMPLER
TAP Go‘hcbwﬂ O‘F M)e.(-l

aduh fat

T

TEMP (C):

L

°C

r::mucnm .94 MS fom

or
in.

SURFACE WATER

O™

Mefm

(o

“olf

M Cod Tome OO 7 Conduy
L1857 sH6 1] (935 %28 T.0 geyf
16'8 £43 191 1185 2.9 o AUk
3_ 3  £:56 1.8 1% 245 pogo y [WO
™ 7 16Y 5-5;‘\'5% 335 Z“/(,L u ¥ {
o g1 559 1.9 1766 247 (08 «

SA%E LOCATION Map:“¥well ﬂa’f(rqliovsg l

[

SAMPDATA




=DAMES & MOORE SAMPLE DATA SHEET HS £ USD sute s

New' 7 Community Drive, Augusta, Maine 04330
‘l‘el:(‘zo7)6t2y3-9188 Fag:?zonm-soss CO"LZCTQV

PROJECT NAME:  Tunse Savir <erv: s SAMPLE NUMBer: _ (JZS -3

PROJECT NUMBER: /(0 09— o7 SAMPLE TYPE:
DATE COULECTED: T - (2. -p0 GRAB OTHER
TIME COLLECTED: [H:15 COMPOSITE ____
g:‘;g—i;‘;g BY/; 7;’6PED#T Wup«a i ANALYSES REQUESTED:  SPA 82603
LABORATORY: 7 "/]p ha /?»453/4. Nea // L. SS:A:;?_S;X_—' :::EEAN'CS —_—
EXTRACTABLES
, PRESERVATIVES: HC [ <z
SAMPLE MEDIUM (circle or fill in appropriate catagories):
SOIL e GROUND WATER |
SOIL_PYPE | MIZ‘E‘YICE. ~Jwarer maeie oerm [{ JO] 3]€] !
/:m POND SAMPLER %(%P-'K""
pagel SR oo ]GV ey orr
-’
N ARKS: . MS/ag‘ L iMﬁ/LiV SAMPLE —[;OCATlON MAP:/
ol] Qe o B 1Cond { Tomg L0 | Gl -/ﬁ?gg& u O-Ippia
l 86 5710575 1 (1,54 1797 1/0.89" C[ear Wiﬁnfuﬂﬂ%r
tIas | 2 |5.6H 6.320] (4950 O.F\/0 ~clear F/—W Vat/ 700 M/?&’Mlv
s 3] 129 15.64]0319] [93[|O.2% (0.9 " * 9 ez’ o
s T [9] S0 [03A 1 o765 /Lo v = &% = /.Sl = 582
w S5y 19l 15791 0.32[[ I8 FH 6.0 (M13"
2GSk /ZL G.H|o-371] (§.30| 0.6 | 11.iq” \
LA/t 152 157916324 | (8.4 \6-02| ] (« pouta
“(?Sh‘qt‘ “—” 575 0,325 {85‘7 000 (1.2¢7 ¢ g




*\d

SPT
)

Sl

2 /lerS
§ 5
& Trers
G liler
Firer

7irers

aA 11

1

REMAJROKS: Mgl MIfem

7 Community Drive, Augusts, Maine 04330
Tel: (207) 623-9188 Fax: (207) 622-6085

HS<DAMES & MOORE SAMPLE DATA SHEET

PROJECT NAME: 1m0 Envivanwuatid Se~ SAMPLE NUMBER: (/7S -2

PROJECT NUMBER: __ “/( 0]G- 007

DATE COLLECTED: “1-17-p»

TIME COLLECTED:

COLLECTED BY;_(21& WPH

DATE RECEIVED B:(/SHIPPED TO LAB:

LABORATORY: /A ’Il Py

’

SAMPLE TYPE:
GRAB L__ OTHER
COMPOSITE

ANALYSES REQUESTED: < 74 Y2405
ORGANICS_ X" INORGANICS
VOA ONLY OTHER
EXTRACTABLES

PRESERVATIVES: __}1 € L <

SAMPLE MEDIUM (circle or fill in appropriate catagories):

SOiL GROUND WATER
_ I OI77E £
CORE ~._ /;:AO\:n POND SAMPLER [SMILE DCPTH 26| °° | e
SPUT SPOON SAND ™ ohA Je weL
SPADE > CLAY SAMPLE JAR SEEP
OWHER: T OTHER: TEST PIT
a— - PEZOMETER
or
to Ft
LT T T
—1.%
SEDIMENT
DEMICE
__ AUGER
AR
OTHER:
D™
f
or
n

SAMPLE_LOCATION MAP:

Pedox { DO Yol

Y_ (b mnd

IH _|5.3F

0.5%2.1\5,5%

S0 |/0.10

cled

T 02l o f Wl

\39 14,93

0559

[0.25

rltcP

1497 19.75

0.549%

(0.4

cléar

49 _l4.0l

6.52A

S.4Z

[0-G§

clgav

42 {13490

0533

5.1

[0.8D

clgay

Ci

3.§o

G syH

5.5]

[{.00

(lear”

V/,GF;!;/M X 3B= 616 T

o P SS'OM%»@VM{V\

(16
/ST

tot—

{ N

3.2
2.Co

6.538
0SB 55\ 6. Uz

o gt

S, 52 1346

e 14 .

[0

Cleav—

| (/.17
nas

clesr—
("’o,/

SAMPDATA

— . Na. >



5% DAMES & MOORE SAMPLE DATA SHEET

-

w7 Community Drive, Augusts, Maine 04330

Tel: (207) 623-9188 Fax: (207) 622-6085

PROJECT NAME: SAMPLE NUMBER: __ U T2S |
proseCT Numeer: L[, 019-a02 SAMPLE TYPE:
DATE COLLECTED: <Ti zto%é oo GRAB OTHER
TIME COLLECTED: X COMPOSITE
gi‘;‘jﬁgg Bf?elPPE\l/)v 1'_'2 — ANALYSES REQUESTED: CYA 826 OB
IN
LABORATORY; /\1%) « Ang L;'fl?&! T 32:’“:;05;5——— ! 1::R‘-;Amcs
EXTRACTABLES
PRESERVATIVES:__ K¢ L <7
SAMPLE MEDIUM (circle or fill in appropriate catagories):
SOIL GROUND WATER
_DEVICE SOILAYPE | DEVICE T oerm (O]9 1 S| E
e e Gy W w%’m [P P~ fesmomc v
::';E SAND TP oz Q)(A DUG WELL
CLAY SAMPLE JAR [SEEP
OTHER: o OTHER: Cleay tesT T
it ol . \;ﬁ @Egﬁ g G2 I’“ e
T :: g owwcww 7—00 MS‘/cM |
EEEEH
SEDIMENT SURFACE WATER
~__ DEVICE ? T TYPE
00ZE
SAMPLE xﬂ
DREDGE CLAY
OTHER: RUBBLE
DEPTH ROCK
Baanr) g
' - —
A
36 REMARKS: W Mgk'*l . " = SAMPLE_LOCATION MAP: é
V &@._P_O o pril. | Chonnnn® LW,
e R AT AN KA Tk 79?,)(‘/006‘5 “ef“/’é wellka
is | =8 [036[1.10]C2F [F20] cledv Yokt Sat 1 jors— | a&?
’r+€§ —/0 |o0.2{[. O3 168l | cleav” /045~ o’ ! v :
=) Sz Jo 01l o dq 16-53] clear 657 (o~ [aTS = Yp0wl pev mnd
f *2%{ 0.0 |l. oY a,‘g/ ilo.z_g c(ﬂ//fcu/po Gf
[[\krs - 0-0 /_.0,3 65l (4.0 a0l 2
STilhs =35 9-0 (0Z\63B| (S.78| clear™[10.68 -
oltn -3/'0.001 6B 1597 lea 1O,

CHW——D'RA/N/’/.@’C\_-QLJ

,’./)/14/ In &



EDAMES & MOORE SAMPLE DATA SHEET

"« 7 Community Drive, Augusts, Maine 04330
Tel: (207) 623-9188 Fax: (207) 622-6085

-—

PROJECT NAME:

DATE COLLECTED:_ 4 -

Se

s SAVik [V ‘
PROJECT NUMBER: ﬁjZOH-GO’L

[2- 00

SAMPLE NUMBER: _ MW -G~
SAMPLE TYPE:
ras X' OTHER

TIME COLLECTED: (|00
COUECTED BY: (O] WH

R
P\l
g/l
7/5

» 2.0

T 5

COMPOSITE

ANALYSES REQUESTED: $TA §260B owtVy

DATE RECEIVED BY/SHIPPED TO LAB: ORGANICS (NORGANICS
LABORATORY; AUM Pma[uhfa\ Inc - VOA ONLY X OTHER
) EXTRACTABLES
, PRESERVATIVES:_ H(( <Z
SAMPLE MEDIUM (circle or fill in appropriate catagories):
SOIL -/ GROUND WATER _
AUGER 0CK BALER Pve G WELL D
;TT j:‘mm :::‘DW Eéﬂm"@F (FHT ISR RESoam. WELL
| el R =
suT OTHER: L TEST PIT
| - N ooor: _ <} Jone
e B \ pecilafic T [
n. .. PEAT - |
% . lomer CONDUCTIVITY: ! M
B —
SEDIMENT 7
DEVICE SEDIMENT’ TYPE.
mi O0ZE i
TROWEL
SAMPLE JAR G!AVE.'
DREDGE CLAY
P At ROCK
ft SHELL
o \mgwc
OTHER: =
COLOR:
vV M P
RKs: S/ (St < SAMPLE_LOCATION MAP:
DO \Cod | pH Hewmp (.S " Vantlio we|l (L OF)
;5;4 32«‘11 ) 1.6 lé,g? 330" 0 38l = [volvan= LET
AT AN 5o g T 300wl erpuen
1FY (3.20(0.4034, 7 |/S.35 ST o wel C(L}?m Wd{
\ SAMPDATA




APPENDIX B

SOIL BORING AND WELL COMPLETIONS LOGS



SOIL BORING LOG Boring No.: URS-1
URS CORPORATION Project: Jones Environmental Services Sheet: 1of1
Location: Lowell, MA Project Number: 46019-002
Checked By:
Driller: Environmenta! Drilling, Inc. Boring Location: At south side, inside yard gate
Drilling Foreman: Anthony Orlicky and Shawn Presta Ground Surface Elevation: na Datum: MSL
D&M Eng./Geol.: George Giese Date Started: 08/29/00 Date Completed: 08/29/00
DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH
VEHICLE: Truck Mounted TYPE: Split-spoon Sampler DATE DEPTH REFERENCE STABILIZATION
MODEL: Acker R: 140 Ibs. 8/29/00 12° OS Based on rods
JMETHOD: Hollow-stem Auger FALL: 30* 8/29/00 8.92 PVC 2 hrs after install.
SAMPLE FIELD
DEPTH PEN/REC][NTERVAL BLOW SAMPLE DESCRIPTION UNIFIED SOIL | SCREENING
®) NO. (in.) ()  JOOUNT GROUP SYMBOL (ppm) NOTES
0 S-1 | 24/16 0-2 8 Brown fine SAND changing to mixed fill including KX SP 38 1
5 |red brick, coal, ash (dry) (loosc) [FILL] .E 5.4
3 2
2 2
5 S-2 | 2418 5-7 1 Dark brown PEAT changing to light brown SILT X OH 2.2 1
-’ 2 |at 6° bgs (coal fragments) (moist to wet) (soft) :EE 35
2 |[FILL) to Native : ML
b :
10 s3 | 246 10-12 6 |Pinkish brown finc SAND, light silt trace gravel 3 SM 2.5 1
7 }(grave! subround) (wet) (soft) INATIVE] .5: 1.0
8 2
11 EEE
1S sS4 | 2418 15-17 7 |Pinkish brown fine SAND and SILT, trace gravel 2 SM 0.5 1
9 |(gravel angular, soft) (mica rich weathered 2 1.0
18 |material) (moist to wet) [NATIVE) 53
20__|(Top of bedrock, weathered) 3
S
Notes:
i or " = inches
ft=feet
bgs = below ground surface
BGS = below ground surface
ppm = parts per million
NA = not spplicable
m = not available

Augers hit refusal at 19' BGS, appears to be top of bedrock surface.
1. Poly-bag headspace sample results. PID calibrated directly to 100 ppm isobutylene gas standard.
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SOIL BORING LOG Boring No.: URS-2
URS CORPORATION Project: Jones Environmental Services Sheet: 1of1
Location: Lowell, MA Project Number: 46019-002
Checked By:
Driller: Environmental Drilling, Inc. Boring Location: South side of building / East of URS-1
Drilling Foreman: Anthony Orlicky Ground Surface Elevation: na Datum: MSL
D&M Eng/Geol: George Giese Date Started: 08/29/00 Date Completed: 08/29/00
DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH
VEHICLE: Truck Mounted TYPE: Split-spoon Sampler DATE DEPTH REFERENCE STABILIZATION
MODEL: Acker HAMMER: 140 Ibs. 8/29/00 9.65 oS Dug Well Install.
METHOD: Hollow-stem Auger FALL: 70" 8/29/00 9.64 PVC 1.5 hrs after install.
SAMPLE FIELD
DEPTH PENJ/REC.|INTERVAL] BLOW SAMPLE DESCRIPTION UNIFIED SOIL | SCREENING
@) No. | (in) () | ocount GROUPSYMBOL | (ppm) NOTES
0 s-1 | 2418 0-2 10 |Brown to dark brown fine SAND light silt R SM 0.0
4 |trace gravel (gravel clongated fractured coarse) 3 0.0
g8 l(dny) (FILL) 2
12 X3
s s2 | 2418 57 10__|Brownish yeliow fine SAND, light silt S SM 09
3 |(weathered mica rich material) strata change to o 15.5
2 jdark brown peat and clay (moist) (soft) o OH
4 |(peat at 6.8' BGS) [FILL 1o NATIVE] 2
10 s3 | 2418 10-12 6 [Olive gray SILT, light fine SAND (rapid dilatincy) i.: ML 0.0
6 |(stigth plasticity) (wet) [NATIVE) o 0.0
: 2
15 sS4 | 242 15-17 S__|Olive gray SILT, light fine SAND (rapid dilatincy)  [54 ~ ML 345
4__|(slight plasticity) (wet) NATIVE] 3 272
4 B
6 -
20 S5 | 24722 20-22 4__|Otive gray SILT, light fine SAND (rapid dilatincy) [ ML 0.0
7 |(wet) (slight plasticity) (medium stiff to stiff) 5 0.0
4__|INATIVE] :
4 %
Notes:
in or * = inches
ft= foet
bgs ~ below ground surface
BGS = below ground surface
ppm = parts per million
NA = not spplicablc
Ba = not available

1. Poly-bag headspace sample results. PID calibrated directly to 100 ppm isobutylene gas standard.
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Drilling Foreman: Anthony Orlicky and Shawn Presta

SOIL BORING LOG Boring No.: URS-3
URS CORPORATION Project: Jones Environmental Services [ Sheet: 10of 1
Location: Lowell, MA Project Number: 46019-002
Checked By: '
Driller: Environmental Drilling, Inc. Boring Location: Southwest comner between building and road

Ground Surface Elevation: na Datum: MSL

D&M Eng./Geol.: George Giese Date Started: 08/29/00 Date Completed: 08/29/00
DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH
VEHICLE: Truck Mounted TYPE: Split-spoon Sampler DATE DEPTH REFERENCE STABILIZATION
MODEL: Acker HAMMER: 140 Ibs. 8/29/00 10.22 PVC 1 hr stabilization
METHOD: Hollow-stem Auger FALL: 30*
SAMPLE FIELD
DEPTH PENJ/REC.[INTERVAL] BLOW 2 SAMPLE DESCRIPTION UNIFIED SOIL | SCREENING
®) No. |  (in) @) |CounT GROUPSYMBOL | (pom) NOTES
0 st | 1212 0-2 15 |Brown course GRAVEL, some sand and silt R GM s0*
12 J(dry) (wood with creasote at tip of spoon) 24.1 headspace
(50 ppm of wood dcbris) [FILL] 0.0 reading
5 S-2 | 24/18 5-7 1 Brownish yellow to dark brown fine SAND, SM 4.3
2 |some silt changing W0 dark brown PEAT, light 8.5
1 Jclay (moist) (strata change at 6 BGS) (sand and OH
1 silt soils include high mica minerals) (medium '
stiff by touch) (very soft by blow counts)
(medium plasticity) [NATIVE] OH
10 s3 | 244 10-12 6 |Brownish yellow changing to olive gray SILT, ML 42
S Jtight fine sand (low plasticity) (rapid dilatancy) - 42
4 |(wet) (medium stiff) [NATIVE]
5
15 S4 | 24720 15-17 6 ]Olive gray SILT, light to trace fine sand (wet) ML 1.7
4 l(rapid dilatancy) (low plasticity) [NATIVE] 0.5
3
3
20 S-S ) 242 20-22 9 Brownish yellow to brown to olive gray fine sP 0.4
4 |SAND changing at 21.7' BGS to olive gray SILT, ML 0.0
2 |iight to trace clay and finc sand (rapid dilatancy
3 {and modium plasticity)
Bottom of Boring 20’ BGS with HSA / build well
up from this point
Notes:
m or = inches
ft = foct
bgs = below ground surface
BGS = below ground surface
ppm = parts per million
NA = not spplicablc
na = not available

* Open spoon direct off wood debris appears soil (not impacted except wood fragments)
1. Poly-bag headspace sample results. PID calibrated directly to 100 ppm isobutylene gas standard.
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WELL COMPLETION LOG Well No. URS-1
URS CORPORATION | Project: Jones Environmental Services Sheet: 10f1
Location: Lowell, MA Project Number: 46019-002
Client: Jones Environmental Services Checked By:

Driller: Environmental Drilling, Inc.
Surveyor: George Giese (URS)
Well Installation By: Anthony Orlicky (EDI)

Well Location: At south corner of yard

Purpose of Well: Monitor upgradient impacts

Date Started:

829/00 Date Completed: 8/29/00

REFERENCE ELEVATIONS

S
DEPTH ¥ | stRATUM |{Top of Protective Casing: Flush Road Box
) o | pEscripTION Top of Inner Casing: NA
v Ground Surface: NA
0 WELL MATERIAL DETAILS
1 Lock Type: NA Serial No.: NA
2 Auger Curb Box: Length: NA Dia.: NA
3 L Cuttings Protective Casing:
4 Length: 8.5" Inside Dia.: 6in.
5 Concrete Seal: $ gal.
6 ’ \ | , Riser Pipe: 6.5ft. Sched.: 40 Dia.: 2in.
7 |#1 — {7-19' BGS Material Type: PVC
8 |Filter | EH [0.01 Slot Manufacturer: Fort Langyer, GA
9 |Sand | EH |Screen Pipe Well Screen: 12 ft.  Slot Size: 0.01 in.
10 j6-19' | S Coupling Type: Flush Threaded
11 |BGS | K5 Filter Type: #1 Size: NA
12 — Quantity of Filter Material: 300 lbs.
13 = Manufacturer: Groundwater Supply
14 = Grout: NA Ratio (cement/bentonite): NA
15 = Bentonite Seal: 501bs. Type: Environmental Chip
16 E Manufacturer: Sinclair Well Products
17 —
18 g WELL DEVELOPMENT DETAILS
19 Water Level: 8.92 ft. below PVC
20 Bottom of Well: 19.0 ft. bgs
21 Total Feet of Water: 10.08 fi.
2 Volume of Water: 1.62 gal. = 1 VOC
23 Date Developed: 8/29/00
24 Method of Development: Whale Pump
25 (Initial 5 gals., 7 gal)
26 Purge total of 8 gallons from well.
27 Total Volume of Water Evacuated: 8 gal.
28 Temp (in C.): 19.8,16.5, 15.5
29 pH: 5.9, 6.49, 6.5 Conductivity: 600 umhos
30 Clarity/Color: Heavy gray silt
31 Screening Results: 0.0 parts per million
32 Screening Instrument: PID, MSA
33 Additional Comments:
34 Initial heavy silt, clear after 6-7 gallons purged.
35 Low recharge, pump stops after 1/2 gallon purged.
Remarks:

Monitoring well developed within whaler pump same day of construction.

Na = Not applicable

ft. = feet

gal. = gallons

in. = inches

1bs. = pounds

NA = Not Available

PID = Photoionization Detector
bgs = below ground surface




WELL COMPLETION LOG Well No. URS-2

URS CORPORATION | Project: Jones Environmental Services Sheet: 10f1

Location: Lowell, MA Project Number: 46019-002
- Client: Jones Environmental Services Checked By:
Driller: Environmental Drilling, Inc. Well Location: South of Building
Surveyor: George Giese (URS) Purpose of Well: Monitoring rear AOC 2 upgradient

Well Installation By: Anthony Orlicky (EDI)  Date Started:

8/29/00 Date Completed: 8/29/00

s REFERENCE ELEVATIONS
DEPTH Y | stRATUM [Top of Protective Casing: NA
) » | pEscrepTiON Top of Inner Casing: NA
> Ground Surface: NA
0 Auger sM| SiltySand WELL MATERIAL DETAILS
1 Cuttings Lock Type: NA Serial No.: NA
2 Curb Box: Length: NA Dia: NA
3 Bentonite Chip Protective Casing: Road Box
4 “ J Length: 8" Inside Dia.: 6in.
5 = Concrete Scal: 5 gal.
6 — ’ Riser Pipe: 4.5 ft. Sched.: 40 Dia.: 2in.
7 # = OH| ClayeyPeast jMaterial Type: PVC
8 |Filter E Manufacturer: Fort Langyer, GA
9 |[Sand | H Well Screen: 15ft.  Slot Size: 0.01 in.
10 [4-200 | B ML| sadysit |Coupling Type: Flush Threaded
11 |BGS | H Filter Type: #1 Sand Size: NA
12 = Quantity of Filter Material: 350 Ibs.
13 — Manufacturer: Groundwater Supply
14 = Grout: NA Ratio (cement/bentonite): NA
15 = Bentonite Seal: 50 Ibs. Type: Bentonite Chip
16 =
17 =
18 = WELL DEVELOPMENT DETAILS
19 = Water Level: 9.64 ft. below PVC
20 = Bottom of Well: 20.0 ft. bgs
21 Total Feet of Water: 10.36 ft.
22 Volume of Water: 1.65 gal. =1 VOC
23 Date Developed: 8/29/00
24 Method of Development: Whale Pump
25 Purge 1/2 gal., 5 gal., 8 gal.
26 Total Volume of Water Evacuated: 8-9 gal.
27 Temp (in C.): 16.6, 169, 17.1
28 pH: 6.55, 6.33, 6.23 Conductivity: 430, 480, 500
29 Clarity/Color: Heavy silt gray, light gray minimal silt
30 Screening Results: 0.0 parts per million
31 Screening Instrument: PID, MSA
32 Additional Comments:
33 Purge 8-9 gallons, better recharge than URS-1
34 however still able to pump well dry with
35 whaler pump.
36
Remarks:

Boring augered to 20' BGS, SSS to 22' BGS.
Na = Not applicable

ft. = feet

gal. = gallons

in. = inches

Ibs. = pounds

NA = Not Available

PID = Photoionization Detector

bgs = below ground surface




WELL COMPLETION LOG Well No. URS-3
URS CORPORATION | Project: Jones Environmental Services Sheet: 10f1
Location: Lowell, MA Project Number: 46019-002
Client: Jones Environmental Services Checked By:

~

Driller: Environmental Drilling, Inc.
Surveyor: George Gicse (URS)

Well Location: Southeast comner / between building and road
Purposc of Well: Monitor upgradient sources

Well Installation By: Anthony Orlicky (EDI) Date Started: 8/29/00 Date Completed: 8/29/00
: s REFERENCE ELEVATIONS
DEPTH ¥ | stratuM |Top of Protective Casing: NA
) » | pEScripTION Top of Inner Casing: NA
o Ground Surface: NA
0 |Riser uger SM| Sandy Gravel WELL MATERIAL DETAILS
1 |Pipe Cuttings Lock Type: NA Serial No.: NA
2 los-s l | 0.5-2' BGS Curb Box: Length: 8" Dia.: 6in.
3 |BGS Bentonite Chip Protective Casing: Road Box
4 24°'BGS Length : NA Inside Dia.: NA
5 : : sM| sitysad |Concrete Seal: 5 gal.
6 |2*PVC ’ Riser Pipe: 45 ft. Sched.: 40 Dia.: 2in.
7 |Screen OH| ClayeyPest |Material Type: PVC
8§ |52 Manufacturer: Fort Langyer, GA
9 |BGS Well Screen: 15 ft.  Slot Size: 0.01 in.
10 ML| Sandysit |Coupling Type: Flush Threaded
11 |#1 with Sand layers |Filter Type: #1 Sand Size: NA
12 |{Filter (2021.7)  |Quantity of Filter Material: 350 Ibs.
13 |Sand Manufacturer: Groundwater Supply
14 14-20° Grout: NA. Ratio (cement/bentonite): NA
15 |BGS Bentonite Seal: 50lbs. Type: Bentonite Chip
16
17
18 WELL DEVELOPMENT DETAILS
19 Water Level: 10.22 ft. below ground surface
20 Bottom of Well: 20.0 ft. bgs
21 Total Feet of Water: 9.78 ft.
22 Volume of Water: 1.56 gal. = 1 VOC
23 Date Developed: 8/29/00
24 Method of Development: Whale Pump
25 Water Quality Measurements (2 gal., 7 gal., 8.5 gal.)
26 Total Volume of Water Evacuated: 8.5 gal.
27 Temp (in C.): 18.7, 18.4,17.9
28 pH: 6.32, 6.40, 6.31 Conductivity: 445, 430, 430
29 Clarity/Color: Olive gray, heavy silt, changes to light silt
30 Screening Results: 0.0 parts per million
31 Screening Instrument: PID, MSA
32 Additional Comments:
33 Almost recharge enough to allow whaler pump to
M4 continue pumping. Romove heavy silt from well.
35
36
Remarks:

Borehole extends to 20' BGS, well constructed from 0-20' BGS.

Na = Not applicable

ft. = feet

gal. = gallons

in. = inches

Ibs. = pounds

NA = Not Available

PID = Photoionization Detector
bgs = below ground surface




APPENDIX C

ANALYTICAL REPORTS AND DATA VALIDATION MEMORANDUMS FOR SOIL,
GROUNDWATER, SURFACE WATER AND AIR DATA



Memo

To: File: 46019-002
From: Data Validation Review Team

Date: February 2, 2001
’
Re:  Jones Environmental Services Inc. August 2000 Sampling Event
Amro Environmental Laboratories Corporation - Submission No. 0008288
EPA Region 1 Tier II Validation of Target Compound List Volatile Organic Compound analytical data by
SW-846 Method 8260B. One Soil Sample: SS-1and an Aqueous TRIP BLANK.

A United States Environmental Protection Agency (EPA) Region 1 Tier II technical review was
performed on the organic analytical data generated using SW-846 Method 8260B for the one soil sample
referenced above. URS Corporation (URS) collected the samples at Jones Environmental Services Inc.,
in Lowell, Massachusetts on August 30, 2000. The technical review included an assessment of the
following parameters for both low and medium levels of detection:

Data Completeness

Holding Times and Preservation

GC/MS Tuning

Calibration

Field and Laboratory Blank Sample Results
Surrogate Recoveries

Matrix Spike/Matrix Spike Duplicate Results
Laboratory Control Sample Results
Duplicate Sample Results (no field duplicate was acquired)
Internal Standard Performance

Detection Limits

® & & & & ¢ &6 o o o o
* % " B @

*

Quality control (QC) criteria were met for this parameter.

The Tier II technical review was performed for this SDG in accordance with the USEPA Region 1 Tiered
Organic and Inorganic Data Validation Guidelines (July 1, 1993). The technical review included a
review/assessment of reporting forms and summaries of instrument calibration results. Raw data,
chromatograms, instrument printouts, run logs and other supporting data provided by the laboratory were
not evaluated in detail and laboratory calculation checks were not performed. The laboratory narrative for
Submission — 0008288 states the follow:
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GC/MS-VOLATILE-LOW-LEVEL SOIL

o The acetone average response factor value in the Initial Calibration Standard and higher than the
response value in the Continuing Calibration Verification (CCV) Standard (25 ppb). Therefore it
became necessary to quantitate acetone against the daily (CCV) in the method blank and the samples.
All quantitations for this analyte are qualified with “#” and should be considered estimated.

e Sample SS-1 recovered above calibration range for the compound trichloroethene. This compound
was qualified with an “E”. This sample was extracted an analyzed also as a medium level soil per the
client request.

e The Matrix Spike (MS) and Matrix Spike Duplicate (MSD) were not performed due to insufficient
sample volume. However, The Laboratory Control Sample (LCS) and Laboratory Control Sample
Duplicate (LCSD) are provided.

GC/MS-VOLATILE-MEDIUM-LEVEL SOIL

e The method blank — 09/01/00 contained methylene chloride at 100 micrograms per kilogram (ug/kg)
above the reporting limit of 50 ug/kg. All associated samples are qualified with a “B”.

Table 1 summarizes the technical review actions, which are in accordance with EPA_Region 1
Volatile/Semivolatile Data Validation Functional Guidelines (December 1996). Details of technical
review considerations requiring qualifying actions and other pertinent information related to the technical
review are summarized herein. Analytical summary data sheets with qualifiers assigned as a result of the
technical review is attached to this memorandum.

POTENTIAL USABILITY ISSUES
GC/MS-VOLATILE-LOW-LEVEL SOIL

Non-detected and positive results for methylene chloride were qualified as estimated (UJ, J) for the
samples associated with 0008288 that were analyzed after initial calibration blank dated July 25, 2000 and
continuing calibration blank dated August 31, 2000. The Relative Standard Deviation (%RSD) for
methylene chloride exceeded the Quality Control (QC) limit.

Non-detected results were rejected (R) and positive results were estimated (J) for acetone, since the
%RSD and the Relative Response Factors (RRFs) analyzed after initial calibration blank dated July 25,
2000 and continuing calibration blank dated August 31, 2000 exceeded the QC limits.

Non-detected results were rejected (R) and positive results were estimated (J) for 2-butanone, since the
RREF for the initial calibration blank dated July 25, 2000 and the RRF and Percent Deviation (%D) during
continuing calibration blank dated August 31, 2000 exceeded the QC limits.

The organic volatile compounds acetone and methylene chloride was detected in the aqueous trip blank
sent with sample SS-1. Positive results for these two compounds that were below the action were
qualified as non-detected (U).
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GC/MS-VOLATILE-MEDIUM-LEVEL SOIL

Non-detected results were rejected (R) and positive results were wtimated'(J) for chloroethane, since the
%RSD and the RRF for the initial calibration blank dated July 14, 2000 and continuing calibration blank
dated September 1, 2000 exceeded the QC limits.

Acetone and 2-butanone exceeded the RRF QC criteria during the initial calibration run performed on
July 14, 2000. All positive results for these compounds were estimated and the non-detected results were
rejected (R).

Methylene chloride exceeded the QC criteria during initial calibration run performed on July 14, 2000.
All positive and non-detected results were estimated (J, UJ).
’

Non-detected results were rejected (R) and positive results were estimated (J) for methylene chloride and
2-butanone, since the %RSD and the RRFs analyzed after continuing calibration blank dated September
1, 2000 exceeded the QC limits.

The %D for dichlorofluoromethane, trichlorofluoromethane, carbon disulfide, 2,2-dichloropropane,
bromodichloromethane, 2-hexanone and dibromochloromethane exceeded the QC criteria during
continuing calibration blank dated September 1, 2000. Positive and non-detected results were qualified as
estimated (J, UJ) for these compounds.

The RRF for the compound 4-methyl-2-pentanone exceeded the QC criteria during continuing calibration
blank dated September 1, 2000. Positive results for 4-methyl-2-pentanone was estimated (J) and non-
detected results were rejected (R).

Methylene chloride was detected in the Method Blank dated September 1, 2000. Results for methylene
chloride that were below the action limit of 1005 micrograms per kilogram (ug/kg) were qualified as non-
detected (U).

CALIBRATION

In accordance with EPA Region 1 Volatile/Semivolatile Data Validation Functional Guidelines (1996),
the initial calibration acceptable QC criteria for RRF is less than 30 % and the %RSD has to be greater

than 0.05. The initial calibration for low level concentrations was performed on July 25, 2000 and the
medium level initial calibration was performed on July 14, 2000. The following compounds were found
outside of QC criteria.

Compound Concentration RRF %RSD Qualifying Action
Level
Chloroethane Medium 0.049 33.8% Positive results = estimated (J)

Acetone Medium 0.032 * Positive results = estimated (J)

Methylene Chloride Medium * 45.86% Positive results = estimated (J)

2-Butanone Medium ' 0.030 * Positive results = estimated (J)

Acetone Low 0.07 95.30% Positive results = estimated (J)

Non-detected results = rejected (R)
Non-detected results = rejected (R)
Non-detected results = estimated (UJ)

Non-detected results = rejected (R)

Non-detected results = rejected (R)
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Methylene Chloride Low * 38.47% Positive results = estimated (J)
Non-detected results = estimated (UJ)
2-Butanone Low 0.030 * Positive results = estimated (J)
Non-detected results = rejected (R)
In accordance with EPA Region 1 Volatile/Semivolatile Data Validation Functional Guidelines (1996),
the continuing calibration acceptable QC criteria for RRF is less than 25 % and the %D has to be greater
than 0.05. The low concentration continuing calibration was performed on August 31, 2000 and the
medium level concentration continuing calibration was performed on September 1, 2000. The following
compounds were found out of QC criteria.
Compound Concentration RRF %D Qualifying Action
Level
Dichlorodiflouromethane Low * 26.5% Positive results = estimated (J)
Non-detected results = estimated (UJ)
Acetone Low 0 100% Positive results = estimated (J)
Non-detected results = rejected (R)
Methlyene Chloride Low * -32.9% Positive results = estimated (J)
Non-detected results = estimated (UJ)
\e’2.Butanone Low 0.016 38.5% Positive results = estimated (J)
Non-detected results = rejected (R)
Dichloroflouromethane Medium * -43.1% Positive results = estimated (J)
Non-detected results = estimated (UJ)
Trichloroflouromethane Medium * -54.3% Positive results = estimated (J)
Non-detected results = estimated (UJ)
Carbon Disulfide Medium * 40.0% Positive results = estimated (J)
Non-detected resuits = estimated (UJ)
Methylene Chloride Medium 0.0 100% Positive results = estimated (J)
Non-detected results = rejected (R)
2-Butanone Medium 0.020 33.3% Positive results = estimated (J)
Non-detected results = rejected (R)
2,2-Dichloropropane Medium * 32.7% Positive results = estimated (J)
Non-detected results = estimated (UJ)
Bromodichloromethane Medium * 32.83% Positive results = estimated (J)
Non-detected results = estimated (UJ)
4-Methyl-2-Pentanone Medium 041 * Positive results = estimated (J)
Non-detected results = rejected (R)
2-Hexanone Medium * 43.8% Positive results = estimated (J)
Non-detected results = estimated (UJ)
Dibromochlioromethane Medium * 33.4% Positive results = estimated (J)
Non-detected results = estimated (UJ)
“w/ Note:

* = Within acceptable QC Criteria.
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FIELD AND LABORATORY BLANK SAMPLES RESULTS

An aqueous Trip Blank and method blanks were analyzed with this data package. In accordance with
EPA Region 1 Volatile/Semivolatile Data Validation Functional Guidelines (1996), an action level of ten
times the result of the following compounds (common laboratory contaminates) were applied to the

samples:

Compound | Concentration | Blank Type | Concentration | Action Level
Level _| Level (ug/kg) (ug/kg)
Acetone Low /1 Trip Blank 26 260
Methylene Low Trip Blank 95 950
chloride
Methylene Medium Method Blank 100.5 1005
Chloride

Positive sample results, which were, less than the action level were qualified as non-detected (U) in
accordance with the QC criteria. Positive sample results greater than the action level were unqualified.

DETECTION LIMITS

Trichlorocthene exceeded the instrument detection limit when analyzed on August 31, 2000 at the low
concentration level and again on September 1, 2000 during the medium concentration level. Therefore,
Trichlorocthene was reanalyzed on September 5, 2000 at a 10-fold dilution.

It should be noted that because a dilution was required for this compound referenced above, the detection
limit was elevated.

46019/002/DV/0008288s0il.doc
February 8, 2001 jp
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TABLE 1
SUMMARY OF RECOMMENDED QUALIFIERS
SOIL VOLATILE ORGANIC ANALYSES
SUBMISSION - 0008288
JONES ENVIRONMENTAL SERVICES INCORPERATED

LOWELL, MASSACHUSETTS
Sample Actions
Designation TCL VOCs
Method 8260B
SS-1 Low Level Ry, 3, Uy, UJs
SS-1 Medium Level Ry, Ry, J5, U]y, U
TRIP BLANK Ry, I, 15, UJ,

Notes:
P

R, = Non-detected results for low and medium concentration levels for 2-butanone are rejected since it
was found outside QC criteria during initial and continuing calibration.

R; = Non-detected results for the medium concentration level for chloroethane, acetone and 4-methyl-2-
pentanone were rejected since it was found outside QC criteria during initial and/or continuing
calibration.

Jy = Qualify all positive results for acetone as estimated since it was found outside QC criteria during
initial and/or continuing calibration.

J, = Qualify all positive results for methylene chloride as estimated since it was found outside QC criteria
during initial and/or continuing calibration.

UJ; = Qualify all non detected results as estimated for dichloroflouromethane, trichloroflouromethane,
carbon disulfide, 2,2-dichloropropane, bromodichloromethane, 2-hexanone and dibromochloromethane
since it was found outside QC criteria during initial and/or continuing calibration.

UJ; = Qualify non detected results as estimated for dichloroflouromethane since it was found outside QC
criteria during initial and/or continuing calibration.

UJ; = Qualify non detected result as estimated for methylene chloride since it was found outside QC
criteria during initial and/or continuing calibration.

U = Qualify positive result for methylene chloride that was less than the action level developed from
Method Blank run on September 1, 2000 as non-detected.

46019/002/DV/0008288soil.doc
February 8, 2001 jp



VAMRO Environmental Laboratories Corp. Date: 20-Sep-00

. Leow Lael

CLIENT: URS Corporation ' Glient Sample ID: 2038, 2026 SS-1

Lab Order: 0008288

Project: Jones Environmental Services, Lowell, Massach Collection Date: 8/30/00

Lab ID: 0008283-01B . Matrit: SOIL

Analyses Result RL Qual Units DF Date Analyzed

VOLATILES BY GC/MS, EPA 5035 LOW-LEVEL Sws82608 Analyst: SK
Dichiorodifiuoromethane ND(J T 42 Hg/Kg-dry 1 8/31/00 2:19:00 PM
Chioromethane ND ) 42 ug/Kg-dry 1 8/31/00 2:19:00 PM
Vinyl chloride N ND 42 ug/Kg-dry 1 8/31/00 2:19:00 PM
Chioroethane ND 4.2 ug/Kg-dry 1 8/31/00 2:19:00 PM
Bromomethane ND 4.2 ug/Kg-dry 1 8/31/00 2:19:00 PM
Trichlorofluoromethane ND 42 Ho/Kg-dry 1 8/31/00 2:19:00 PM
Acetone 71 U 42 # ugKgdry 1 8/31/00 2:19:00 PM
1.1-Dichioroethene ND 4.2 ug/Kg-dry 1 8731200 2:19:00 PM
Carbon disulfide ND 4.2 ugfKg-dry 1 8/31/00 2:19:00 PM
Methylene chloride ND U 21 pg/Kg-dry 1 8/31/00 2:19:00 PM
Methyl tert-butyl ether ND 42 ug/Kg-dry 1 8/31/00 2:19:00 PM
trans-1,2-Dichloroethene ND 4.2 vg/Kg-dry 1 8/31/00 2:19:00 PM
1,1-Dichloroethane 79 4.2 pg/Kg-dry 1 8/31/00 2:19:00 PM
2-Butanone ND 21 ug/Kg-dry 1 8/31/00 2:19:00 PM
2,2-Dichloropropane ND 4.2 vg/Kg-dry 1 8/31/00 2:19:00 PM
cis-1,2-Dichloroethene ND 4.2 pg/Kg-dry 1 8/31/00 2:19:00 PM

Y Chiooform ND 42 ug/Kg-dry 1 8/31/00 2:19:00 PM

Bromochloromethane ND 42 ug/Kg-dry 1 8/31/00 2:19:00 PM
1,1,1-Trichlorosthane 190 4.2 Ho/Kg-dry 1 8/31/00 2:19:00 PM
1.1-Dichloropropene ND 4.2 pg/Kg-dry 1 8/31/00 2:19:00 PM
Carbon tetrachioride ND 4.2 Hg/Kg-dry 1 8/31/00 2:19:00 PM
1,2-Dichioroethane ND 4.2 Hg/Kg-dry 1 8/31/00 2:19:00 PM
Benzene ND 42 Hg/Kg-dry 1 8/31/00 2:19:00 PM
Trichloroethene 290 © 42 E  ug/Kg-dry 1 8/31/00 2:19:00 PM
1,2-Dichloropropane ND 4.2 HgKg-dry 1 8/31/00 2:19:00 PM
Bromodichloromethane ND 42 Hg/Kg-dry 1 8/31/00 2:19:00 PM
Dibromomethane ND 4.2 ug/Kg-dry 1 8/31/00 2:19:00 PM
4-Methyl-2-pentanone ND 21 Hg/Kg-dry 1 8/31/00 2:19:00 PM
cis-1,3-Dichloropropene ND 42 po/Kg-dry 1 8/31/00 2:19:00 PM
Toluene ND 42 Hg/Kg-dry 1 8/31/00 2:19:00 PM
trans-1,3-Dichloropropene ND 4.2 HuglKg-dry 1 8/31/00 2:19:00 PM
1,1,2-Trichloroethane ND 4.2 pg/Kg-dry 1 8/31/00 2:19:00 PM
1.2-Dibromoethane ND 4.2 ug/Kg-dry 1 8/31/00 2:19:00 PM
2-Hexanone ND 21 Hg/Kg-dry 1 8/31/00 2:19:00 PM
1,3-Dichloropropane ND 42 Hg/Kg-dry 1 8/31/00 2:19:00 PM
Tetrachloroethene 32 42 Hg/Kg-dry 1 8/31/00 2:19:00 PM
Dibromochloromethane ND 42 ug/Kg-dry 1 8/31/00 2:19:00 PM
Chlorobenzene ND 42 ug/Kg-dry 1 8/31/00 2:19:00 PM
1,1,1,2-Tetrachloroethane ND 42 Hg/Kg-dry 1 8/31/00 2:19:00 PM

Qualifiers: ND - Not Detected at the Reporting Limit . § - Spike Recovery outside accepted recovery limits

\™ J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level # - See Casc Narrative

RL - Reporting Limit; defined as the lowest concentration the laboratory can accurately quantitate.



AMRO Environmental Laboratories Corp. Date: 20-Sep-00

o’
CLIENT: URS Corporation ' Client Sample ID: 2038, 2026 SS-1
Lab Order: 0008288
Project: Jones Environmental Services, Lowell, Massach ~ Collection Date: 8/30/00
Lab ID: 0008288-01B ; Matrix: SOIL
Analyses Result RL Qual Units DF Date Analyzed
Ethytbenzene ND 4.2 Hg/Kg-dry 1 8/31/00 2:19:00 PM
m,p-Xylene ND 42 ug/Kg-dry 1 8/31/00 2:19:00 PM
o-Xylene ND 42 - pg/Kg-dry 1 8/31/00 2:19:00 PM
Styrene ND 42 pg/Kg-dry 1 8/31/00 2:19:00 PM
Bromoform o ND 4.2 wg/g-dry 1 8/31/00 2:19:00 PM
tsopropylbenzene ND 4.2 Hg/Kg-dry 1 8/31/00 2:19:00 PM
1.1,2.2-Tetrachloroethane ND 4.2 ©g/Kg-dry 1 8/31/00 2:19:00 PM
1.2.3-Trichloropropane ND , 42 pg/Kg-dry 1 8/31/00 2:19:00 PM
Bromobenzene ND 42 ug/Kg-dry 1 8/31/00 2:19:00 PM
n-Propytbenzene ND 42 yg/Kg-dry 1 8/31/00 2:19:00 PM
2-Chiorotoluene ND 42 ug/Kg-dry 1 8/31/00 2:19:00 PM
4-Chlorotoluene ND 4.2 Hg/Kg-dry 1 8/31/00 2:19:00 PM
1,3.5-Trimethylbenzene ND 42 pg/Kg-dry 1 8/31/00 2:19:00 PM
tert-Butylbenzene ND 4.2 ug/Kg-dry 1 8/31/00 2:19:00 PM
1.2.4-Trimethytbenzene ND 42 yg/Kg-dry 1 8/31/00 2:19:00 PM
sec-Butylbenzene ND 4.2 p#g/Kg-dry 1 8/31/00 2:19:00 PM
4-isopropyftoluene ND 42 pg/Kg-dry 1 8/31/00 2:19:00 PM
e 1.,3-Dichlorobenzene ND 42 ug/Kg-dry 1 8/31/00 2:19:00 PM
1.4-Dichlorobenzene ND 4.2 Hg/Kg-dry 1 8/31/00 2:19:00 PM
n-Butylbenzene ND 4.2 po/Kg-dry 1 8/31/00 2:19:00 PM
1,2-Dichlorobenzene ND 42 pg/Kg-dry 1 8/31/00 2:19:00 PM
1,2-Dibromo-3-chloropropane ND 42 Hg/Kg-dry 1 8/31/00 2:19:00 PM
1,2, 4-Trichlorobenzene ND 42 ug/Kg-dry 1 8/31/00 2:19:00 PM
Hexachlorobutadiene ND 42 pg/Kg-dry 1 8/31/00 2:19:00 PM
Naphthalene ND 42 pg/Kg-dry 1 8/31/00 2:19:00 PM
1.2,3-Trichlorobenzene ND 42 ugfKg-dry 1 8/31/00 2:19:00 PM
Surr: Dibromoflsoromethane 91.1 77125 %REC 1 8/31/00 2:19:00 PM
Surr: 1,2-Dichloroethane-d4 : 87.9 75134 %REC 1 8/31/00 2:19:00 PM
Surr: Toluene-d8 88.3 70-115 %REC 1 8/31/00 2:19:00 PM
Sum: 4-Bromofiuorobenzene 814 66-117 %REC 1 8/31/00 2:19:00 PM
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
A4 J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level # - Sce Case Narrative

RL - Reporting Limit; defincd as the lowest concentration the laboratory can accurately quantitate.



-

o/

AMRO Environmental Laboratories Corp. Date: 20-Sep-00
N S Low vk
CLIENT: URS Corporation Client Sample ID: Trip Blank
Lab Order: 0008288
Project: Jones Environmental Services, Lowell, Massach . Collection Date: 8/29/00
Lab ID: 0008288-04A L Matrix: SOIL
Analyses Result RL Qual Units DF Date Analyzed

VOLATILES BY GC/MS, EPA 5035 LOW-LEVEL SW82608

Analyst: SK

Dichlorodifiuoromethane ND vis— 50 Hg/Kg 1 8/31/00 1:37:00 PM
Chloromethane ND 50 Hg/Kg 1 8/31/00 1:37.00 PM
Viayl chioride . ND 5.0 pg/Kg 1 8/31/00 1:37:00 PM
Chloroethane ND 5.0 ug/Kg 1 8/31/00 1:37:00 PM
Bromomethane ND 5.0 ug/Kg 1 8/31/00 1:37:00 PM
Trichlorofluoromethane ND 5.0 Hg/Kg 1 8/31/00 1:37:00 PM
Acetone 95 3~ 50 # ug/Kg 1 8/31/00 1:37:00 PM
1,1-Dichloroethene ND 5.0 ug/Kg 1 8/31/00 1:37:00 PM
Carbon disulfide ND 5.0 Hg/Kg 1 8/31/00 1:37:00 PM
Methyiene chloride 26 Y 25 Hg/Kg 1 8/31/00 1:37:00 PM
Methy! tert-buty! ether ND 5.0 ugrKg 1 8/31/00 1:37:00 PM
trans-1,2-Dichloroethene ND 5.0 Hg/Kg 1 8/31/00 1:37:00 PM
1,1-Dichloroethane ND 50 HgKg 1 8/31/00 1:37:00 PM
2-Butanone ND 25 Hg/Kg 1 8/31/00 1:37:00 PM
2,2-Dichloropropane ND 50 ug/Kg 1 8/31/00 1:37.00 PM
cis-1,2-Dichloroethene ND 5.0 ug/Kg 1 8/31/00 1:37:00 PM
Chioroform ND 5.0 yg/Kg 1 8/31/00 1:37:00 PM
Bromochloromethane ND 5.0 Hg/Kg 1 8/31/00 1:37:00 PM
1.1,1-Trichloroethane ND 5.0 vgKg 1 8/31/00 1:37:00 PM
1,1-Dichioropropene ND 5.0 ugfKg 1 8/31/00 1:37:00 PM
Carbon tetrachloride NO 50 ug/Kg 1 8/31/00 1:37:00 PM
1,2-Dichloroethane ND 5.0 Hg/Kg 1 8/31/00 1:37:00 PM
Benzene ND 50 ug/Kg 1 8/31/00 1:37:00 PM
Trichioroethene ND 5.0 Hg/Kg 1 8/31/00 1:37:00 PM
1,2-Dichloropropane ND 5.0 ug/Kg 1 8/31/00 1:37:00 PM
Bromodichloromethane _ ND 5.0 ugfKg 1 8131100 1:37:00 PM
Dibromomethane ND 50 H#g/Kg 1 8/31/00 1:37:00 PM
4-Methyl-2-pentanone ND 25 vg/Kg 1 8/31/00 1:37:00 PM
cis-1,3-Dichloropropene ND 50 Hg/Kg 1 8/31/00 1:37:00 PM
Toluene ND 5.0 ugKg 1 8/31/00 1:37:00 PM
trans-1,3-Dichloropropene ND 5.0 ug/Kg 1 8/31/00 1:37:00 PM
1,1,2-Trichloroethane ND 5.0 Ho/Kg 1 8/31/00 1:37:00 PM
1,2-Dibromoethane NOD 5.0 ug/Kg 1 8/31/00 1:37:00 PM
2-Hexanone ND 25 1ug/Kg 1 8/31/00 1:37:00 PM
1,3-Dichloropropane ND 5.0 HgKg 1 8/31/00 1:37.00 PM
Tetrachloroethene ND 5.0 ug/Kg . 1 8/31/00 1:37:00 PM
Dibromochloromethane ND 5.0 1g9/Kg 1 8/31/00 1:37:00 PM
Chlorobenzene ND 50 Hg/Kg 1 8/31/00 1:37:00 PM
1,1,1,2-Tetrachloroethane ND 5.0 ug/Kg 1 8/31/00 1:37:00 PM
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside acoepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
¢ - Value exceeds Maximum Contaminant Level # - Sce Case Narrative

RL - Reporting Limit; defined as the lowest concentration the Jaboratory can accurately quantitate.



AMRO Environmental Laboratories Corp.

Date: 20-Sep-00

A 4
CLIENT: URS Corporation Client Sample ID: Trip Blank
Lab Ocder: 0008288
Project: Jones Environméntal Services, Lowell, Massach ~ Collection Date: 8/29/00
Lab ID: 0008288-04A . Matrix: SOIL
Analyses Result RL Qual Units DF Date Analyzed
Ethylbenzene ND 5.0 ug/Kg 1 8/31/00 1:37:00 PM
m,p-Xylene ND 5.0 Hg/Kg 1 8/31/00 1:37:00 PM
o-Xylene ND 5.0 Hg/Kg 1 8/31/00 1:37:00 PM
Styrene ND 5.0 Hg/Kg 1 8/31/00 1:37:00 PM
Bromoform ’ ND 50 Hg/Kg 1 8/31/00 1:37:00 PM
isopropytbenzene ND 50 Hg/Kg 1 8/31/00 1:37:00 PM
1,1,2,2-Tetrachloroethane ND 5.0 ug/Kg 1 8/31/00 1:37:00 PM
1.2.3-Trichloropropane ND , 5.0 Hg/Kg 1 8/31/00 1:37:00 PM
Bromobenzene ND 5.0 Hg/Kg 1 8/31/00 1:37:00 PM
n-Propylbenzene ND 5.0 Hg/Kg 1 8/31/00 1:37:00 PM
2-Chiorotoluene ND 50 Hg/Kg 1 8/31/00 1:37:00 PM
4-Chlorotoluene ND 5.0 ug/Kg 1 8/31/00 1:37:00 PM
1.3,5-Tamethylbenzene ND 5.0 Hg/Kg 1 8/31/00 1:37:00 PM
tert-Butylbenzene ND 5.0 ug/Kg 1 8/31/00 1:37:00 PM
1.2.4-Trimethyibenzene ND 5.0 Hg/Kg 1 8/31/00 1:37:00 PM
sec-Butybenzene ND 5.0 vg/Kg 1 8/31/00 1:37:00 PM
4-isopropyttoluene ND 5.0 Hg/Kg 1 8/31/00 1:37:00 PM
.’ 1.3-Dichlorobenzene ND 5.0 ug/Kg 1 8/31/00 1:37:00 PM
1.4-Dichlorobenzene ND 5.0 Hg/Kg 1 8/31/00 1:37:00 PM
a-Butytbenzene ND 5.0 ug/Kg 1 8/31/00 1:37:00 PM
1,2-Dichlorobenzene ND 50 Hg/Kg 1 8/31/00 1:37:00 PM
1.2-Dibromo-3-chioropropane ND 50 H9/Kg 1 8/31/00 1:37:00 PM
1.2, 4-Trichlorobenzene ND 50 ug/Kg 1 8/31/00 1:37:00 PM
Hexachlorobutadiene ND 5.0 Hg/Kg 1 8/31/00 1:37:00 PM
Naphthalene ND 50 Ha/Kg 1 8r31/00 1:37:00 PM
1,2,3-Trichlorobenzene ND 5.0 ug/Kg 1 8/31/00 1:37:00 PM
Surr: Dibromofiuoromethane 87.1 77-125 %REC 1 8/31/00 1:37:00 PM
Surr: 1,2-Dichloroethane-d4 89.2 75-134 %REC 1 8/31/00 1:37:00 PM
Surr: Toluene-d8 910 70-115 %REC 1 8/31/00 1:37:00 PM
Sur: 4-Bromofluorobenzene 91.8 66-117 %REC 1 8/31/00 1:37:00 PM
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

W/

J - Analyte detected below quantitation limits
B - Analyte detected in the associated Method Blank
* . Value exceeds Maximum Contaminant Level

R - RPD outside accepted recovery limits
E - Valuc above quantitation range

# - Scc Case Narrative
RL - Reporting Limit; defined as the lowest concentration the laboratory can accurately quantitate.



AMRO Environmental Laboratorles Corp. _ Date: 18-Sep-00

e dium Lewel

dCLIENT. URS Corporatlon -~ Client Sample ID: 2038, 2026 SS-1

Lab Order: 0008288

Project: Jones Environmental Services, Lowell, Massach Collection Date: 8/30/00

Lab ID: 0008288-01D : ' Matriy: SOIL

Analyses Result RL Qual Units DF Date Analyzed

VOLATILES BY GC/MS SwW82608 Analyst: LN
Dichlorodifiuoromethane ND vI 48 pg/Kg-dry 1 9/1/00 8:06:00 PM
Chioromethane ND 48 pg/Kg-dry 1 9/1/00 8:06:00 PM
Vinyl chioride ND 24 pg/Kg-dry 1 9/1/00 8:06:00 PM
Chioroethane " ND R, 48 po/Kg-dry 1 9/1/00 8:06:00 PM
Bromomethane NOD 48 Ha/Kg-dry 1 9/1/00 8:06:00 PM
Trichlorofiuoromethane NOVT 48 Hg/Kg-dry 1 9/1/00 8:06:00 PM
Acetone ND R 240 #g/Kg-dry 1 9/1/00 8:06:00 PM
1.1-Dichloroethene 340 24 ug/Kg-dry 1 9/1/00 8:06:00 PM
Carbon disuifide ND VT 48 wg/Kg-dry 1 9/1/00 8:06:00 PM
Methylene chioride 97 U 48 B  ug/Kg-dry 1 9/1/00 8:06:00 PM
Methyl tert-butyl ether ND 24 yg/Kg-dry 1 9/1/00 8:06:00 PM
trans-1,2-Dichloroethene ND 24 pgfKg-dry 1 9/1/00 8:06:00 PM
1.1-Dichloroethane 150 24 ug/Kg-dry 1 9/1/00 8:06:00 PM
2-Butanone ND R 240 Hg/Kg-dry 1 9/1/00 8:06:00 PM
2,2-Dichloropropane NDUT 24 wg/Kg-dry 1 9/1/00 8:06:00 PM
cis-1,2-Dichioroethene 38 24 pg/Kg-dry 1 9/1/00 8:06:00 PM

g Chioroform ND 24 Hg/Kg-dry 1 9/1/00 8:06:00 PM

Bromochloromethane ND 24 wg/Kg-dry 1 9/1/00 8:06:00 PM
1,1,1-Trichloroethane 4,000 24 pg/Kg-dry 1 9/1/00 8:06:00 PM
1,1-Dichloropropene ND 24 ug/Kg-dry 1 9/1/00 8:06:00 PM
Carbon tetrachloride ND 24 Hg/Kg-dry 1 9/1/00 8:06:00 PM
1.2-Dichioroethane ND 24 pe/Kg-dry 1 9/1/00 8:06:00 PM
Benzene 56 24 Hg/Kg-dry 1 9/1/00 8:06:00 PM
Trichloroethene 45,000 240 Hg/Kg-dry 10 9/5/00 11:49:00 PM
1.2-Dichloropropane ND 24 ug/Kg-dry 1 9/1/00Q 8:06:00 PM
Bromodichloromethane NOU T 24 pg/Kg-dry 1 9/1/00 8:06:00 PM
Dibromomethane ND 24 po/Kg-dry 1 9/1/00 8:06:00 PM
4-Methyl-2-pentanone no R 240 pg/Kg-dry 1 9/1/00 8:06:00 PM
cis-1,3-Dichloropropene ND 24 Hpg/Kg-dry 1 9/1/00 8:06:00 PM
Toluene 300 24 po/Kg-dry 1 9/1/00 8:06:00 PM
trans-1,3-Dichloropropene ND 24 ug/Kg-dry 1 9/1/00 8:06:00 PM
1,1.2-Trichloroethane ND 24 ug/Kg-dry 1 9/1/00 8:06:00 PM
1,2-Oibromoethane ND 24 Hg/Kg-dry 1 9/1/00 8:06:00 PM
2-Hexanone ND T 240 pg/Kg-dry 1 9/1/00 8:06:00 PM
1,3-Dichloropropane ND 24 wg/Kg-dry 1 9/1/00 8:06:00 PM
Tetrachloroethene 2,100 24 Ho/Kg-dry 1 9/1/00 8:06:00 PM
Dibromochloromethane NDUT 24 pa/Kg-dry 1 9/1/00 8:06:00 PM
Chiorobenzene ND 24 wo/Kg-dry 1 $/1/00 8:06:00 PM
1,1,1,2-Tetrachloroethane ND 24 Hg/Kg-dry 1 9/1/00 8:06:00 PM

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

' J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* . Value exceeds Maximum Contaminant Level # - Sce Casc Namative

RL - Reporting Limit; defined as the lowest concentration the laboratory can accurately quantitate.
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AMRO Environmental Laboratories Corp. Date: /8-Sep-00

—— - e g e ema L e — e s e

CLIENT: URS Corporation Client Sample ID: 2038, 2026 SS-1
Lab Order: 0008288
Project: Jones Environmental Services, Lowell, Massach Collection Date: 8/30/00
Lab ID: 0008288-01D ’ Matrix: SOIL
Analyses Result RL Qual Units DF Date Analyzed
Ethytbenzene 74 24 Hg/Kg-dry 1 9/1/00 8:06:00 PM
m.p-Xylene 360 24 Ha/Kg-dry 1 9/1/00 8:06:00 PM
o-Xylene 260 24 ug/Kg-dry 1 9/1/00 8.06:00 PM
Styrene ND 24 ug/Kg-dry 1 9/1/00 8:06:00 PM
Bromoform . ND 24 Hg/Kg-dry 1 9/1/00 8:06:00 PM
isopropytbenzene 45 24 Hg/Kg-dry 1 9/1/00 8:06:00 PM
1.1,2,2-Tetrachloroethane ND 24 ug/Kg-dry 1 9/1/00 8:06:00 PM
1.2,3-Trichloropropane ND 24 H9/Kg-dry 1 9/1/00 8:06:00 PM
Bromobenzene ND/ 24 po/Kg-dry 1 9/1/00 8:06:00 PM
n-Propylbenzene 57 24 Hg/Kg-dry 1 9/1/00 8:06:00 PM
2-<Chlorotoluene ND 24 Ho/Kg-dry 1 9/1/00 8:06:00 PM
4-Chiorotoluene ND 24 ug/Kg-dry 1 9/1/00 8:06:00 PM
1.3,5-Trimethybenzene 69 24 Hg/Kg-dry 1 9/1/00 8.06:00 PM
tert-Butylbenzene ND 24 pg/Kg-dry 1 9/1/00 8:06:00 PM
1.2, 4-Trimethylbenzene 240 24 Hg/Kg-dry 1 9/1/00 8:06:00 PM
sec-Butylbenzene ND 24 pg/Kg-dry 1 9/1/00 8:06:00 PM
4-isopropyttoluene ND 24 Hg/Kg-dry 1 9/1/00 8:06:00 PM
1,3-Dichlorobenzene ND 24 Hg/Kg-dry 1 9/1/00 8:06:00 PM
1.4-Dichlorobenzene ND 24 Hg/Kg-dry 1 9/1/00 8:06:00 PM
n-Butylbenzene ND 24 Hg/Kg-dry 1. 9/1/00 8:06:00 PM
1.2-Dichiorobenzene ND 24 Hg/Kg-dry 1 9/1/00 8:06:00 PM
1.2-Dibromo-3-chloropropane ND 48 Hg/Kg-dry 1 9/1/00 8:06:00 PM
1.2, 4-Trichlorobenzene ND 24 Hg/Kg-dry 1 9/1/00 8:06:00 PM
Hexachlorobutadiene ND 24 Hg/Kg-dry 1 9/1/00 8:06:00 PM
Naphthalene 1,000 48 yg/Kg-dry 1 9/1/00 8:06:00 PM
1,2,3-Trichlorobenzene ND 24 Ha/Kg-dry 1 9/1/00 8:06:00 PM
Sum: Dibromofiuoromethane 88.5 66-121 %REC 1 9/1/00 8:06:00 PM
Surr: 1,2-Dichloroethane-d4 724 64-125 %REC 1 9/1/00 8:06:00 PM
Surr; Toluene-d8 923 67-124 %REC 1 9/1/00 8:06:00 PM
Surr: 4-Bromofiuorobenzene 772 62-119 %REC 1 9/1/00 8:06:00 PM
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Valuc above quantitation range
* - Value exoeeds Maximum Contaminant Level # - Sec Case Narmative

RL - Reporting Limit; defined as the lowest concentration the laboratory can accurately quantitate.
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Memo

To: File: 46019-002
From: Data Validation Review Team

Date: February 8, 2001
’
Re:  Jones Environmental Services Inc. August 2000 Sampling Event
Amro Environmental Laboratories Corporation - Submission No. 0008288
EPA Region 1 Tier Il Validation of Target Compound List Polychlorinated Biphenyls (PCBs) analytical
data by Method 8082. One Soil Sample: SS-1.

A United States Environmental Protection Agency (EPA) Region 1 Tier Il technical review was
performed on the organic analytical data generated using SW-846 Method 8082 for the one soil sample
referenced above. URS Corporation (URS) collected the samples at Jones Environmental Services Inc.,
in Lowell, Massachusetts on August 30, 2000. The technical review included an assessment of the

following parameters:

Data Completeness

Holding Times and Preservation

Calibration

Field and Laboratory Blank Sample Results

Surrogate Recoveries

Matrix Spike/Matrix Spike Duplicate Results

Laboratory Control Sample Results

Duplicate Sample Results (no field duplicate was acquired)
Internal Standard Performance (not applicable)

Detection Limits

e & & 6 &6 0 ¢ ¢ o o
£ % B % # # 2 2 2

*

Quality control (QC) criteria were met for this parameter.

The Tier II technical review was performed for SDG-0008288 following the SW-846 Method 8082
Polychlorinated Biphenyls by Gas Chromatography. EPA Quality Assurance Chemist Steve Stodola, Ph.
D. stated in a telephone conversation dated January 24, 2000 that to his knowledge no data validation
guidelines were in place for reviewing PCB analysis. He suggested using the Pesticide Procedure from the
EPA Region I Laboratory Guidelines For Evaluating Organics Analyses (February 1988) as a guideline.
The technical review checked if the laboratory followed EPA Method 8082 guidelines integrated with
Pesticide Procedures. Review/assessment of reporting forms, summaries of instrument calibration results,
raw data, chromatograms, instrument printouts, run logs and other supporting data provided by the
laboratory were evaluated and laboratory calculation checks were not performed.
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Data Validation-August 30, 2000
0008288PCB

February 8, 2001

Page 2 of 3

Table 1 summarizes the technical review actions, which are in accordance with EPA Region I Laboratory
Guidelines For Evaluating Organics Analyses (February 1988) and Method 8082. Details of technical
review considerations requiring qualifying actions and other pertinent information related to the technical
review are summarized herein. Analytical summary data sheets with qualifiers assigned as a result of the
technical review is attached to this memorandum.

46019/002/DV/0008288PCB.doc
February 8, 2001 jp



TABLE 1
, SUMMARY OF RECOMMENDED QUALIFIERS
- : SOIL POLYCHLORINATED BIPHENYLS (PCBs) ANALYSES
SUBMISSION - 0008288
JONES ENVIRONMENTAL SERVICES INCORPERATED
LOWELL, MASSACHUSETTS

Sample Actions
Designation TCL VOCs
Method 8082
SS-1 A

Notes:

A = Accept all data.

46019/002/DV/0008288PCB.doc
February 8, 2001 jp
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L+ DT URS DAMES & MOORE NO0.81S P.4

AMRO Environmental Laboratories Corp. Date: 18-Sep-00
CLIENT: URS Corporztion " Client Sample ID: 2038, 2026 SS-1
Lab Order: 00082838 -
Project: Jones Environmental Services, Lowell, Massach Collection Date: 8/30/00
Lab ID: 0008288-01C Matrix; SOIL
Anslyses Result RL Qual Units DF Date Analyzed
BY EPAB8082 SW8082 Analyst RAP
Arocior 1018 ND 26 Hg/Kg-dry 1 9/12/00 2:47:00 AM
Aroclor 1221 ND 26 po/Kadry 1 9/12/00 2:47:00 AM
Avoclor 1232 ND 26 Hg/Kg-dry 1 9/12/00 2:47:00 AM
Aroclor 1242 ND 26 yg/Kg-dry 1 912/00 2:47:00 AM
Aroclor 12¢8 ND 28 pg/Kg-dry 1 8/12/00 2:47:00 AM
Aroclor 1254 ND 26 ug/Kg-dry 1 §/12/00 2:47:00 AM
) Asoclor 1260 NDQ 26 ug/Kg-dry 1 9/12/00 2:47:00 AM
Surmr: Tetrachloro-m-xylene §2.5 43117 %REC 1 9/12/00 2:.47:00 AM
Surr: Decachlorobiphenyi 47.9 36130 %REC 1 9/12/00 2:47.00 AM
-wm o M;- l:lot Detected a1 the Reporting Limit S - Spike Recovery outstde accepted recovery limits
J - Analyte derected below quantitation limits R~ RPD outside accepted recovery limits
B - Analyte debacrad in the assocized Method Blank E = Valune above quanticarion range
* - Value exceeds Maximum Contaminand Level # - See Case Narative

RL -'Rzponing Limix; defined as the lowest concenuation the Jsboratory can sccurately quantitate.



Memo

To:

From:

Date:

Re:

File: 46019-002
Data Validation Review Team

May 22, 2001

’
Jones Environmental Services Inc. September 2000 Sampling Event
Alpha Analytical Laboratories - Submission No. L00080188
EPA Region 1 Tier H Validation of Target Compound List Volatile Organic Compound analytical data by
SW-846 Method 8260B. 12 Aqueous Samples: MW-4, MW-5, SW-1, SW-2, URS-1, URS-2, URS-3,
GZA-4, GZA-4 DUPLICATE, WE-3, TRIP BLANK, and EQB-1 (equipment blank).

A United States Environmental Protection Agency (EPA) Region 1 Tier II technical review was
performed on the organic analytical data generated using SW-846 Method 8260B for the 12 water
samples referenced above. The samples were collected at Jones Environmental Services Inc., in Lowell,
Massachusetts by URS Corporation (URS) on September 12, 2000. The technical review included an
assessment of the following parameters:

L

*

Data Completeness

Holding Times and Preservation

GC/MS Tuning

Calibration

Field and Laboratory Blank Sample Results
Surrogate Recoveries

Matrix Spike/Matrix Spike Duplicate Results
Laboratory Control Sample Results (was not analyzed with this data package)
Duplicate Sample Results

Internal Standard Performance

Detection Limits

Quality control (QC) criteria were met for this parameter.

The Tier II technical review was performed for this SDG in accordance with the USEPA Region 1 Tiered
Organic_and Inorganic Data Validation Guidelines (July 1, 1993). The technical review included a
review/assessment of reporting forms and summaries of instrument calibration results. Raw data,
chromatograms, instrument printouts, run logs, and other supporting data provided by the laboratory were
not evaluated in detail and laboratory calculation checks were not performed.
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Data Validation-September 12, 2000
L0008018

January 26, 2000

Page 2 of 4

Table 1 summarizes the technical review actions, which are in accordance with EPA Region 1
Volatile/Semivolatile Data Validation Functional Guidelines (December 1996). Details of technical
review considerations requiring qualifying actions and other pertinent information related to the technical
review are summarized herein. Analytical summary data sheets with qualifiers assigned as a result of the
technical review are attached to this memorandum.

POTENTIAL USABILITY ISSUES

Non-detected results for trichlorofluoromethane were qualified as estimated (UJ) for the samples
associated with L0008018 that were analyzed after continuing calibration blank on September 20, 2000
since the percent difference (%D) for trichlorofluoromethane exceeded the Quality Control (QC) limit of
25%.

? 7
The Relative Percent Difference (RPD) for several analytes associated with the field duplicate pair GZA-
4 and GZA-4 DUPLICATE exceeded the 30% RPD QC criteria. In accordance with EPA Region 1
Volatile/Semivolatile Data Validation Functional Guidelines (December 1996) positive results for these
analytes (1,1,1 trichloroethane, toluene, 1,1 dichloroethane, p/m xylene and cis 1,2 dichloroethene) were
qualified as estimated (J) in the two samples.

A laboratory control sample was not run with L0008018. Therefore, the user of this data should be aware
that the evaluation process could not determine the effect of the laboratory control sample on the data
package.

Due to elevated concentrations of analytes, all twelve samples were diluted prior to analysis. As a result,
detection limits for these samples were elevated and detection limits for certain compounds were higher
than the Massachusetts Contingency Plan (MCP) GW-2 ground water standard. Users of these data
should consider the impact of the elevated detection limits on specific data uses.

With the exceptions discussed herein, volatile organic compound analytical data associated with this SDG
were judged to be usable for the data quality objectives of providing data to characterize water quality
conditions and assess compliance with MCP GW-2 ground water standard at the site.

CALIBRATION

Based upon the review of instrument calibration data, the percent difference for the volatile compound
trichlorofluomethane was above the acceptable QC criterion of 30% during the continuing calibration of
instrument Harvey-1 performed on September 20, 2000.

In accordance with EPA Region 1 Volatile/Semivolatile Data Validation Functional Guidelines (1996),
the non-detected results for trichlorofluoromethane in samples analyzed after continuing calibration blank
run on September 20, 2000 (SW-1, EQB-1 and TRIP BLANK) were qualified as estimated (UJ).

FIELD AND LABORATORY BLANK SAMPLES RESULTS

Equipment blank sample EQB-1 was collected and analyzed with samples included with this data
package. The equipment blank sample was obtained by pouring volatile-free water provided by the lab
over a decontaminated pump used to collect groundwater samples and collecting the rinsate into the
appropriate sample containers. The volatile organic compound methylene chloride was detected in
equipment blank sample EQB-1 at 6.0 micrograms per liter (ug/l). In accordance with EPA Region 1
Volatile/Semivolatile Data Validation Functional Guidelines (1996), an action level of ten times the result
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Data Validation-September 12, 2000
L0008018

January 26, 2000

Page 3 of 4

(60 ug/l) was applied to all samples. Since all samples except GZA-4 had non-detected results for
methylene chloride no qualifiers were applied. Methylene chloride in GZA-4 (290 ug/l) was greater than
the action level, methylene chloride in this sample was not qualified.

DUPLICATE SAMPLES RESULTS

A field duplicate of sample GZA-4 and GZA-4 DUPLICATE was collected an analyzed with L0O008018.
Based upon a review of analytical data for the duplicate sample pair, methylene chloride was not detected
in the duplicate sample but was detected at a concentration of 290 ug/1 in the original sample. Since the
positive result was less than two times the sample quantitation limit (SQL), the positive result and non-
detect result for methylene chloride in these samples were qualified as estimated (J, UJ). The volatile
organic compounds 1,1,1-trichloroethane, toluene, 1,1-dichloroethane, p/m xylene and cis-1,2-
dichloroethene exceeded the QC criteria of 30% RPD (31.6%, 37.9%, 46.1%, 32.8% and 30.8
respectively). On this basis, and in accordance with EPA Region 1 Volatile/Semi-volatile Data Validation
Functional Guidelines (1996), positive results for these compounds in the duplicate pair have been
qualified as estimated (J).

DETECTION LIMITS

Due to elevated concentrations of certain volatile organic compounds, all twelve samples were diluted
prior to analysis as follows:

Sample Dilution Factor
TRIP BLANK 2
URS-1 5
URS-2 40
URS-3 2
SW-1 2
Sw-2 2
GZA-4 100
GZA-4 DUPLICATE 100
WE-3 2
EQB-1 2
MwW4 10,000
MW-5 2

In all samples diluted by a factor of two, the detection limit for the analyte 1,1-dichloroethene exceeded
the MCP GW-2 ground water standard of 1.0 ug/l. In all samples diluted by a factor of five, 40 and 100,
the detection limit for the analytes 1,1-dichloroethene and vinyl chloride exceeded the MCP GW-2
ground water standard of 1.0 ug/l and 2.0 ug/l respectively. The analyte 1,2 dichloroethane also exceeded
the MCP GW-2 ground water standard of 20. ug/l when diluted by a factor of 100. In sample MW4,
which was diluted by a factor of 10,000, the detection limit for the analytes 1,1-dichloroethene, vinyl
chloride, 1,2 dichloroethane, 1,1,1-trichloethane, trichloroethane, tetrachloroethene, toluene, p/m xylene
and cis-1,2-dichloroethene exceeded the MCP GW-2 ground water standard of 1.0 ug/l, 2.0 ug/l, 20 ug/l,
4,000 ug/1, 300 ug/l, 3,000 ug/l, 6,000 ug/l, 6,000, ug/l and 30,000ug/1 respectively.



Data Validation-September 12, 2000
10008018

January 26, 2000

Page 4 of 4

It should be noted that because dilutions were required for these twelve samples referenced above, the
detection limits for certain compounds are elevated. Therefore, low concentrations of target compounds,
could potentially be present, although reported as not detected, in these twelve samples.

46019/002/DV/10008018.doc
May 22, 2001 jp



TABLE 1
SUMMARY OF RECOMMENDED QUALIFIERS
AQUEOQUS VOLATILE ORGANIC ANALYSES
- SUBMISSION - L0008018
JONES ENVIRONMENTAL SERVICES INCORPERATED

LOWELL, MASSACHUSETTS
Sample Actions
Designation TCL VOCs
Method
8260B
MW4 A
MW-5 A
SwW-1 uUJ,
SwW-2 A
URS-1 ’ " A
URS-2 A
URS-3 A
GZA-4 i P9 )
GZA-4 DUPLICATE 1, UJ;
WE-3 A
EQB-1 U,
TRIP BLANK uUJ,

Notes:
A = Accept all data.

= Qualify all positive results for 1,1,1-trichloroethane, toluene, 1,1-dichloroethane, p/m xylene and cis-
1,2-dichlorocthene as estimated, since the RPD for duplicate results exceeded QC criterion

J; = Qualify positive results for methylene chloride as estimated since this compound was detected in thc
original sample, but not in the corresponding duplicate.

UJ, = Qualify all positive and non-detected results for trichlorofluoromethanc as estimated since the %D
exceed the QC criterion during continuing calibration on September 20, 2000.

UJ; = Qualify non-detect results for methylene chloride as estimated since this compound was detected in
the original sample, but not in the corresponding duplicate.

46019/002/DV/10008018.doc
January 26, 2001 jp



ALPHA ANALYTICAL LABORATORIES

Vo’ _ -
Eight Walkup Drive
Westborough, Massachusetts 01581-1019 .
(508) 898-9220
MA:M-MA-086 NH:200395-B/C CT:PH-0574 ME:MAO86 RI:65 NY:11148
CERTIFICATE OF ANALYSIS

Client: URS Greiner Woodard Clyde Laboratory Job Number: L0008018
Address: 477 Congress Street Annex Invoice Number: 41352

Suite 301

Portland, ME 04101 Date Received: 14-SEP-00
Attn: George Giese Date Reported: 04-OCT-00
Project Number: 46019-002 ’ Delivery Method: UPS

- Site: JONES ENVIRO

ALPHA SAMPLE NUMBER CLIENT IDENTIFICATION SAMPLE LOCATION
L0008018-01 { MA-5 (314B) LOWELL, MA
L0008018-02 3 URS-1 LOWELL, MA

-’ 10008018-03 S URS-2 LOWELL, MA
L0008018-04 Y URS-3 LOWELL, MA
L0008018-05 S YR-1 WE-) 'LOWELL, MA
L0008018-06 { SW-1 LOWELL, MA
L0008018-07 1. HE~-3— SZA-Y LOWELL, MA
L0008018-08 (7 A |f 53— DUPLICATE LOWELL, MA
L0008018-09 q SW-2 LOWELL, MA
L0008018-10 (6 EQB-1 LOWELL, MA
L0008018-11 1 MA-4 LOWELL, MA
L0008018-12 1) TRIP BLANK LOWELL, MA

I attest under the pains and penalties of perjury that, based upon my inquiry of those
individuals immediately responsible for obtaining the information, the material
contained in this report is, to the best of my knowledge and belief, accurate and
complete. This certificat f analysis is not complete unless this page accompanies

any and all pages of this/;égszﬁi:z

et Authorized by:/gz;%q (:31:)2221-~f~__“..~-—~-"m--“--——xn

Scott Mclean - Laboratory Director

10040011:23 Page 1 of 33



ALPHA ANALYTICAL LABORATORIES

MA:M-MA-086 NH:200395-B/C

Laboratory Sample Number: L0008018-12

TRIP BLANK
Sample Matrix: WATER
Condition of Sample: Satisfactory

Number & Type of Containers: 2-Vial

CERTIFICATE OF ANALYSIS

CT:PH-0574 ME:MA086 RI:65

Date Collected:
Date Received :
Date Reported :

11-SEP-2000
14-~SEP-2000
04-~0CT-00

Field Prep: None

PARAMETER RESULT UNITS RDL REF METHOD DATES ID
PREP ANALYSIS
Volatile Organics by GC/MS 8260 L 1 8260B 20-Sep AM
Methylene chloride ND ug/1l 5.0,
1,1-Dichloroethane ND ug/1 1.5
Chloroform ND ug/1 1.5
Carbon tetrachloride ND ug/1 1.0
1,2-Dichloropropane ND ug/1 3.5
Dibromochloromethane ND ug/1l 1.0
1,1,2-Trichloroethane ND ug/1 1.5
Tetrachloroethene ND ug/1 1.0
srobenzene ND ug/1 3.5
M=% chlorofluoromethane ND Y3~ ug/1 5.0
1,2-pichloroethane ND ug/1 1.0
1,1,1-Trichloroethane ND ug/1 1.0
Bromodichloromethane ND ug/1 1.0
trans-1, 3-Dichloropropene ND ug/1 1.0
cis-1,3-Dichloropropene ND ug/1 1.0
Bromoform ND ug/1 1.0
1,1,2,2-Tetrachloroethane ND ug/1 1.0
Benzene ND ug/1 1.0
Toluene ND ug/1l 1.5
Ethylbenzene ND ug/1 1.0
Chloromethane ND ug/1 10.
Bromomethane ND ug/1 2.0
Vinyl chloride ND ug/1 2.0
Chloroethane ND ug/1l 2.0
1,1-Dichloroethene ND ug/1 1.5
trans-1,2-Dichloroethene ND ug/1l 1.5
Trichloroethene ND ug/1 1.0
1,2-Dichlorobenzene ND ug/1 S.0
1,3-Dichlorobenzene ND ug/1 5.0
1,4-Dichlorobenzene ND ug/1 5.0
p/m-Xylene ND ug/1 1.0
o-Xylene ND ug/1 1.0
cis-1,2-Dichlcroethene ND ug/1 1.0
Styrene ND ug/1 1.0
Acetone ND ug/1 10.
~arbon disulfide ND ug/1 10.
‘,—putanone ND ug/1 10.
-Methyl-2-pentanone ND ug/1 10.

Comments: Complete list of References and Glossary of Terms found in Addendum I

10040011:23 Page 24 of 33



ALPHA ANALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

Y oratory Sample Number: L0008018-12
TRIP BLANK

PARAMETER RESULT UNITS RDL REF METHOD DATES ID
PREP ANALYSIS

vélatile Organics by GC/MS
2-Hexanone

Surrogate Recovery

1,2-Dichloroethane-d4 94.0 %
Toluene-ds 92.0 %
4-Bromofluorobenzene 91.0 %
Dibromofluoromethane 89.0 %
’
¥

4

Comments: Complete list of References and Glossary of Terms found in Addendum I

10040011:23 Page 25 of 33



ALPHA ANALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

MA:M-MA-086 NH:200395-B/C CT:PH-0574 ME:MA086 RI:6S

Laboratory Sample Number: L0008018-10

Date Collected: 12-SEP-2000

EQB-1 Date Received : 14-SEP-2000
Sample Matrix: WATER Date Reported : 04-0CT-00
Condition of Sample: Satisfactory Field Prep: None
Number & Type of Containers: 2-Vial
PARAMETER RESULT UNITS RDL REF METHOD DATES ID
PREP ANALYSIS
Volatile Organics:'by. GC/MS 8260 - - 1. B8260B 20-Sep AM

Methylene chloride
1,1-Dichloroethane
Chloroform
Carbon tetrachloride
1,2-Dichloropropane
Dibromochloromethane
1,1,2-Trichloroethane
Tetrachloroethene
lorobenzene
chlorofluoromethane
1,2-Dichloroethane
1,1,1-Trichloroethane
Bromodichloromethane
trans-1,3-Dichloropropene
cis-1,3-Dichloropropene
Bromoform
1,1,2,2-Tetrachloroethane
Benzene
Toluene
Ethylbenzene
Chloromethane
Bromomethane
vinyl chloride
Chloroethane
1,1-Dichloroethene
trans-1, 2-Dichloroethene
Trichlorcethene
1,2-pPichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
p/m-Xylene
o-Xylene
cis-1,2-Dichloroethene
Styrene
Acetone
carbon disulfide
Butanone
“!!Methyl-z—pentanone

658835588 8588383353585838858388588388883838°

o . -

c
=)

Cug/l

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1l
ug/1l
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1l
ug/1
ug/1l
ug/1
ug/1
ug/1
ug/1

FHRPOUOUUMHERERNONNNERER N R RREOWHERRWHR RSO

.

o

.

OO0 00000 OoOUNUVOOO:»

10.

OU'!OOOOOOOOOU‘IOU'\OUIOU‘!U"O'._._'

Comments: Complete list of References and Glossary of Terms found in Addendum I
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ALPHA ANALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

E!gﬁratory Sample Number: L0008018-10
EQB-1

PARAMETER RESULT UNITS RDL REF METHOD DATES ID
PREP ANALYSIS

2-Hexanone ND . ug/l 10.

Surrogate Recovery

1,2-Dichloroethane-d4 102. %
Toluene-ds 102. %
4-Bromofluorobenzene 100. %
Dibromofluoromethane 99.0 %
¥4
-’
A\ 4

Comments: Complete list of References and Glossary of Terms found in Addendum I
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ALPHA ANALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

MA:M-MA-086 NH:200395-B/C CT:PH-0574 ME:MA0O86 RI:65

Laboratory Sample Number: L0008018-01

Date Collected: 12-SEP-2000

MW-S (314B) Date Received : 14-SEP-2000
Sample Matrix: WATER Date Reported : 04-0OCT-00
Condition of Sample: Satisfactory Field Prep: None
Rumber & Type of Containers: 2-Vial
PARAMETER RESULT UNITS RDL REF METHOD DATES ID
PREP ANALYSIS
/
Volatile Organics by GC/MS 8260 . 1. 8260B 19-Sep RC
Methylene chloride ND ug/1 5.0
1,1-Dichloroethane ND ug/1 1.5
Chloroform ND ug/1 1.5
Carbon tetrachloride ND ug/1 1.0
1,2-Dichloropropane ND ug/1 3.5
Dibromochloromethane ND ug/1 1.0
1,1,2-Trichloroethane ND ug/1 1.5
Tatrachloroethene ND ug/1 1.0
-orobenzene ND ug/1 3.5
‘?!Echlorofluoromethane ND ug/1 5.0
1,2-Dichloroethane ND ug/1 1.0
1,1,1-Trichloroethane 30. ug/1 1.0
Bromodichloromethane ND ug/1 1.0
trans-1,3-Dichloropropene ND ug/1 1.0
cis-1,3-Dichloropropene ND ug/1 1.0
Bromoform ND ug/1l 1.0
1,1,2,2-Tetrachloroethane ND ug/1 1.0
Benzene ND ug/1 1.0
Toluene ND ug/1 1.5
Ethylbenzene ND ug/1 1.0
Chloromethane ND ug/1 10.
Bromomethane ND ug/1l 2.0
vinyl chloride ND ug/1 2.0
Chloroethane ND ug/1 2.0
1,1-Dichloroethene ND ug/1 1.5
trans-1,2-Dichloroethene ND ug/1 1.5
Trichloroethene 1.1 ug/1 1.0
1,2-Dichlorobenzene ND ug/1 S.0
1,3-Dichlorobenzene ND ug/l 5.0
1,4-Dichlorobenzene ND ug/1 5.0
p/m-Xylene 1.0 ug/1 1.0
o-Xylene ND ug/1 1.0
cis-1,2-Dichloroethene ) ND ug/1 1.0
Styrene ND ug/1 1.0
Acetone ND ug/1 10.
~arbon disulfide ND ug/1 10.
w!,Butanone ND ug/1 10.
-Methyl -2-pentanone ND ug/1 10.

Comments: Complete list of References and Glossary of Terms found in Addendum I

10040011:23 Page 2 of 33



ALPHA ANALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

ﬁ!!grntory Sample Number: L0008018-01
MW-S5 (314B)

PARAMETER RESULT UNITS RDL REF METHOD DATES ID
PREP ANALYSIS

Volatile Organics:by GC/MS: 8260 ‘continued ;i
2-Hexanone ND ug/1

Surrogate Recovery

1,2-Dichloroethane-d4 101. 7
Toluene-dsg 97.0 %
4 -Bromofluorobenzene 96 .0 %
Dibromofluoromethane 95.0 %
’
Y’
S\

Comments: Complete list of References and Glossary of Terms found in Addendum I

10040011:23 Page 3 of 33
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ALPHA ANALYTICAL LABORATORIES

CERTIFICATE OF ANALYSIS

MA:M-MA-086 NH:200395-B/C CT:PH-0574 ME:MA086 RI:65

Laboratory Sample Number: L0008018-02

. Date Collected: 12-SEP-2000

URS-1 Date Received : 14-SEP-2000
Sample Matrix: WATER Date Reported : 04-OCT-00
Condition of Sample: Satisfactory Field Prep: None
Number & Type of Containers: 2-Vial
PARAMETER RESULT UNITS RDL REF METHOD DATES ID
PREP ANALYSIS

Volatile Organics by GC/MS 8260 . 1 . 8260B . v -20-Sep RC
Methylene chloride ND ug/1 12.
1,1-Dichloroethane 190 ug/1l 3.8
Chloroform ND ug/1 3.8
Carbon tetrachloride ND ug/1 2.5
1,2-Dichloropropane ND ug/1 8.8
Dibromochloromethane ND ug/1 2.5
1,1,2-Trichloroethane ND ug/1 3.8
Tetrachloroethene ND ug/1 2.5

orobenzene ND ug/1 8.8
‘e chlorofluoromethane ND ug/1 12.
1,2-Dichloroethane ND ug/1 2.5
1,1,1-Trichloroethane 160 ug/1 2.5
Bromodichloromethane ND ug/1 2.5
trans-1,3-Dichloropropene ND ug/1 2.5
cis-1,3-Dichloropropene ND ug/1 2.5
Bromoform ND ug/1 2.5
1,1,2,2-Tetrachloroethane ND ug/1 2.5
Benzene : ND ug/1 2.5
Toluene ND ug/1l 3.8
Ethylbenzene ND ug/1 2.5
Chloromethane ND ug/1 25.
Bromomethane ND ug/1 5.0
Vinyl chloride ND ug/1 5.0
Chloroethane ND ug/1 5.0
1,1-Dichloroethene 43, ug/1 3.8
trans-1,2-Dichloroethene ND ug/1 3.8
Trichloroethene ND ug/1 2.5
1,2-Dichlorobenzene ND ug/1 12,
1,3-Dichlorobenzene ND ug/1 12.
1,4-Dichlorobenzene ND ug/1 12.
p/m-Xylene ND ug/1 2.5
o-Xylene ND ug/1 2.5
cis-1,2-Dichloroethene ND ug/1 2.5
Styrene ND ug/1 2.5
Acetone ND ug/1l 25.
Carbon disulfide ND ug/1 25:

utanone ND ug/1 25.

-Methy)l -2 -pentanone ND ug/1 25.

Comments: Complete list of References and Glossary of Terms found in Addendum I

10040011:23 Page 4 of 33



ALPHA ANALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

foratory Sample Number: L000S8018-02
URS-1

PARAMETER RESULT UNITS RDL REF METHOD DATES ID
PREP ANALYSIS

Volatile“Organics: by GC/MS8260" Coritinued i i
2-Hexanone ND ug/1l 2S.

Surrogate Recovery

1,2-Dichloroethane-d4 104. %
Toluene-ds 101. %
4-Bromofluorobenzene 99.0 L 1
Dibromofluoromethane 100. %
’
A 4
Wy

Comments: Complete list of References and Glossary of Terms found in Addendum I

10040011:23 Page S of 33



ALPHA ANALYTICAL LABORATORIES

CERTIFICATE OF ANALYSIS

MA:M-MA-086 NH:200395-B/C CT:PH-0574 MR:MAOB6 RI:65

Laboratory Sample Number: L0008018-03

Date Collected: 12-SEP-2000

URS-2 Date Received : 14-SEP-2000
Sample Matrix: WATER Date Reported : 04-0CT-00
Condition of Sample: Ssatisfactory Field Prep: None
Number & Type of Containerg: 2-Vial
PARAMETER RESULT UNITS RDL REF METHOD DATES ID
' PREP ANALYSIS
Volatile Organics by GC/MS 8260 - I B S E R § 8260B : 20-Sep AM
Methylene chloride ND ug/1 100
1,1-Dichloroethane 78. ug/1 30.
Chloroform ND ug/1 30.
Carbon tetrachloride ND ug/1l 20.
1,2-Dichloropropane ND ug/1 70.
Dibromochloromethane ND ug/1 20.
1,1,2-Trichloroethane ND ug/1l 30.
Tetrachloroethene 38. ug/1 20.
lorobenzene ND ug/1 70.
‘wed chlorofluoromethane ND ug/1 100
1,2-Dichloroethane ND ug/1 20.
1,1,1-Trichloroethane 1100 ug/1 20.
Bromodichloromethane ND ug/1l 20.
trans-1,3-Dichloropropene ND ug/1 20.
cis-1,3-Dichloropropene ND ug/1 20.
Bromoform ND ug/1 20.
1,1,2,2-Tetrachloroethane ND ug/1 20.
Benzene ND ug/1 20.
Toluene ND ug/1 30.
Ethylbenzene ND ug/1 20.
Chloromethane ND ug/1 200
Bromomethane ND ug/1 40.
Vinyl chloride ND ug/1 40.
Chloroethane ND ug/1 40.
1,1-Dichloroethene S6. ug/1 30.
trans-1,2-Dichloroethene ND ug/1 30.
Trichloroethene 530 ug/1 20.
1,2-Dichlorobenzene ND ug/1 100
1,3-Dichlorobenzene ND ug/1 100
1,4-Dichlorobenzene ND ug/1 100
p/m-Xylene ND ug/1 20.
o-Xylene ND ug/1 20.
cis-1,2-Dichloroethene 110 ug/1 20.
Styrene ND ug/1 20.
Acetone ND ug/1 200
Carbon disulfide ND ug/1 200
Butanone ND ug/1 200
VMethyl-z -pentanone ND ug/1 200

Comments: Complete list of References and Glossary of Terms found in Addendum I

10040011:23 Page 6 of 33



ALPHA ANALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

Meforatory Sample Number: L0008018-03
) URS-2

PARAMETER RESULT UNITS RDL REF METHOD DATES ID
PREP ANALYSIS

Volatile Organ! tainy e
2-Hexanone ND ug/1 200

Surrogate Recovery

1,2-pichloroethane-d4 111. %
Toluene-dse 97.0 %
4 -Bromofluorobenzene 98.0 %
Dibromofluoromethane 102. %
4
o’
Y’

Comments: Complete list of References and Glossary of Terms found in Addendum I

10040023:23 Page 7 of 33



ALPHA ANALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

‘e’
MA:M-MA-086 NH:200395-B/C CT:PH-0574 ME:MA086 RI:65
Laboratory Sample Number: L0008018-04 Date Collected: 12-SEP-2000
URS-3 Date Received : 14-SEP-2000
Sample Matrix: WATER Date Reported : 04-0OCT-00
Condition of Sample: Satisfactory Field Prep: None

Number & Type of Containers: 6-Vial

PARAMETER RESULT UNITS RDL REF METHOD DATES ID
PREP ANALYSIS

Volatile Organics by GC/MS 8260 @ " . _ _ 1 8260B _ 19-Sep AM
Methylene chloride ND ug/1 5.0
1,1-Dichloroethane ND ug/1 1.5
Chloroform ND ug/1 1.5
Carbon tetrachloride ND ug/1 1.0
1,2-Dichloropropane ND ug/1 3.5
Dibromochloromethane ND ug/1 1.0
1,1,2-Trichlorocethane ND ug/1 1.5
Tetrachloroethene ND ug/1 1.0
" lorobenzene ND ug/1 3.5
wfichlorofluoromethane ND ug/1 5.0
1,2-Dichloroethane ND ug/1 1.0
1,1,1-Trichloroethane 2.2 ug/1 1.0
Bromodichloromethane ND ug/1 1.0
trans-1, 3-Dichloropropene ND ug/1 1.0
cis-1,3-Dichloropropene ND ug/1 1.0
Bromoform ND ug/1 1.0
1,1,2,2-Tetrachloroethane ND ug/1 1.0
Benzene ND ug/1l 1.0
Toluene ND ug/1 1.5
Ethylbenzene ND ug/1 1.0
Chloromethane ND ug/1l 10.
Bromomethane ND ug/1 2.0
Vinyl chloride ND ug/1 2.0
Chloroethane ND ug/1 2.0
1,1-Dichloroethene ND ug/1 1.5
trans-1,2-Dichloroethene ND ug/1 1.5
Trichloroethene 2.2 ug/1 1.0
1,2-Dichlorobenzene ND ug/1 5.0
1,3-Dichlorobenzene ND ug/1 5.0
1,4-Dichlorobenzene ND ug/1 5.0
p/m-Xylene ND ug/1 1.0
o-Xylene ND ug/1 1.0
cis-1,2-Dichloroethene ND ug/1 1.0
Styrene ND ug/1 1.0
Acetone ND ug/1 10.
Carbon disulfide ND ug/1l 10.
-Butanone ND ug/1 10.
WeAMethyl-2-pentanone ND ug/1 10.

Comments: Complete list of References and Glossary of Terms found in Addendum I

- 10040011:23 Page 8 of 33



ALPHA ANALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

fwwbratory Sample Number: L0008018-04
URS-3

PARAMETER RESULT UNITS RDL REF METHOD DATES ID
PREP ANALYSIS

Surrogate Recovery

1,2-Dichloroethane-d4 102. %
Toluene-ds 100. %
4-Bromofluorobenzene 897.0 t
Dibromofluoromethane 99.0 %
)
S
o

Comments: Complete list of References and Glossary of Terms found in Addendum I

10040011:23 Page 9 of 33



ALPHA ANALYTICAL LABORATORIES

CERTIFICATE OF ANALYSIS

MA:M-MA-086 NH:200395-B/C CT:PH-0574 ME:MA086 RIX:65

Laboratory Sample Rumber:: L0008018-06

Date Collected: 12-SEP-2000

SW-1 Date Received : 14-SEP-2000

Sample Matrix: WATER Date Reported : 04-0CT-00
Condition of Sample: Satisfactory Field Prep: None
Number & Type of Containers: 2-vial

PARAMETER RESULT UNITS RDL REF METHOD DATES ID

PREP ANALYSTS

Volatile Organics by GC/MS 8260 e 1....8260B . .- - 20-Sep AM
Methylene chloride ND ug/1 5.0

1,1-Dichloroethane 2.7 ug/1 1.5

Chloroform ND ug/1 1.5

Carbon tetrachloride ND ug/1 1.0

1,2-Dichloropropane ND ug/1 3.5

Dibromochloromethane ND ug/1 1.0

1,1,2-Trichloroethane ND ug/1 1.5

Tetrachloroethene 1.2 ug/1 1.0

~" lorobenzene ND ug/1 3.5

‘o chlorofluoromethane DU ug/1 5.0

1,2-Dichloroethane ND ug/1 1.0

1,1,1-Trichloroethane 4.7 ug/1 1.0

Bromodichloromethane ND ug/1 1.0

trans-1, 3-Dichloropropene ND ug/1 1.0

cis-1,3-Dichloropropene ND ug/1 1.0

Bromoform ND ug/1 1.0

1,1,2,2-Tetrachloroethane ND ug/1 1.0

Benzene ND ug/1 1.0

Toluene ND ug/1 1.5

Ethylbenzene ND ug/1 1.0

Chloromethane ND ug/1 10.

Bromomethane ND ug/1 2.0

vinyl chloride ND ug/1 2.0

Chloroethane ND ug/1 2.0

1,1-Dichloroethene ND ug/1 1.5

trans-1,2-Dichloroethene ND ug/1 1.5

Trichloroethene 4.4 ug/1 1.0

1,2-Dichlorobenzene ND ug/1 5.0

1,3-Dichlorobenzene ND ug/1 5.0

1,4-Dichlorobenzene ND ug/1 5.0

p/m-Xylene ND ug/1 1.0

o-Xylene ND ug/1 1.0

cis-1,2-Dichloroethene 4.0 ug/1 1.0

Styrene ND ug/1 1.0

Acetone ND ug/1 10.

Carbon disulfide ND ug/1 10.

Butanone ND ug/1 10.

twMethyl-2-pentancone ND ug/1 10.

Comments: Complete list of References and Glossary of Terms found in Addendum I

10040011:23 Page 12 of 33



ALPHA ANALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

Dawbratory Sample Number: L0008B018-06
SwW-1

PARAMETER RESULT UNITS RDL REF METHOD DATES ID
PREP ANALYSIS

Volatile ‘Organics™
2-Hexanone

Surrogate Recovery

1,2-Dichloroethane-d4 93.0 %
Toluene-ds 94.0 %
4 -Bromofluorobenzene 91.0 ]
Dibromofluoromethane 89.0 %
’
Y./
o’

Comments: Complete list of References and Glossary of Terms found in Addendum I

10040011:23 Page 13 of 33
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ALPHA ANALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

MA:M-MA-086 NH:200395-B/C CT:PH-0574 ME:MA086 RI:65

Laboratory Sample Number: L00080Q18-08

Date Collected: 12-SEP-2000

62[-#»‘-‘—3— DUPLICATE @ Date Received : 14-SEP-2000
Sample Matrix: WATER Date Reported : 04-0OCT-00
Condition of Sample: Satisfactory Field Prep: None
Number & Type of Containers: 2-Vial

PARANETER RESULT UNITS RDL REF METHOD DATES ID

PREP ANALYSIS
) 14

Volatile Organics by GC/MS 8260 = - 1 8260B . 20-Sep aM
Methylene chloride ND UJ  ug/l 250

1,1-Dichloroethane 1400 ug/1 75.

Chloroform ND ug/1 75.

Carbon tetrachloride ND ug/1l 50.

1,2-Dichloropropane ND ug/1 180

Dibromochloromethane ND ug/1 S0.

1,1,2-Trichloroethane ND ug/1 75.

Tetrachloroethene ND ug/1 50.

" lorobenzene ND ug/1 180

wgrtChlorofluoromethane ND ug/1 250

1,2-Dichloroethane ND ug/1 50.

1,1,1-Trichloroethane 1600 3  ug/l 50.

Bromodichloromethane ND ug/l S0.

trans-1, 3-Dichloropropene ND ug/1 50.

cis-1,3-Dichloropropene ND ug/1 SO.

Bromoform ND ug/1l S0O.

1,1,2,2-Tetrachloroethane ND ug/1 50.

Benzene ND ug/1 S0.

Toluene a70 ¥ ug/1 75.

Ethylbenzene ND ug/1 50.

Chloromethane ND ug/1l 500

Bromomethane ND ug/1 100

Vinyl chloride 160 ug/1 100

Chloroethane 710 ug/1 100

1,1-Dichloroethene 100" ug/1 7S.

trans-1,2-Dichloroethene ND ug/1 75.

Trichloroethene 54. ug/1l S0.

1,2-Dichlorocbenzene ND ug/1 250

1,3-Dichlorobenzene ND ug/1 250

1,4-Dichlorobenzene ND ug/1 250

p/m-Xylene 51.83° ug/1 50.

o-Xylene ND ug/1 50.

cis-1,2-Dichloroethene 1100 % ug/1 50.

Styrene ND ug/1 S0.

Acetone ND ug/1 500

Carbon disulfide ND ug/1 500

Butanone ND ug/1 500

Vw/Methyl -2-pentanone ND - ug/l 500

Comments: Complete list of References and Glossary of Terms found in Addendum I

10040011:23 Page 16 of 33



ALPHA ANALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

-

fwwbratory Sample Number: L0008018-08
. WE~3—DUPLICATE
ézA-Y .

PARAMETER RESULT UNITS RDL REF METHOD DATES ID
PREP ANALYSIS

Volatile Organics by G 326 ni
2-Hexanone ug/1 500

Surrogate Recovery

1,2-Dichloroethane-d4 110. %
Toluene-ds 101. %
4-Bromofluorobenzene 101. %
Dibromofluoromethane 103. %
’
L 4
Yo/

Comments: Complete list of References and Glossary of Terms found in Addendum I

10040011:23 Page 17 of 33



ALPHA ANALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

‘-’
MA:M-MA-086 NH:200395-B/C CT:PH-0574 ME;MOSG RI:65
Laboratory Sample Number: L0008018-09 Date Collected: 12-SEP-2000
SW-2 Date Received : 14-SEP-2000
Sample Matrix: WATER Date Reported : 04-0OCT-00
Condition of Sample: Satisfactory Field Prep: None

Number & Type of Containers: 2-Vial

PARAMETER RESULT UNITS RDL REF METHOD DATES IDp
PREP ANALYSIS

Volatile Organics by GC/MS 8260 _ : 1 .8260B -  °.  19-Sep RC
Methylene chloride ND ug/1 5.0
1,1-bichlorocethane ND ug/1 1.5
Chloroform ND ug/1 1.5
Carbon tetrachloride ND ug/1 1.0
1,2-Dichloropropane ND ug/1l 3.5
Dibromochloromethane ND ug/1 1.0
1,1,2-Trichloroethane ND ug/1 1.5
Tetrachloroethene 1.4 ug/1 1.0
‘orobenzene ND ug/1 3.5
‘wf{chlorofluoromethane ND ug/1 5.0
1,2-Dichloroethane ND ug/1 1.0
1,1,1-Trichloroethane ND ug/1 1.0
Bromodichloromethane ND ug/1 1.0
trans-1,3-Dichloropropene ND ug/1 1.0
cis-1,3-Dichloropropene ND ug/1 1.0
Bromoform ND ug/1 1.0
1,1,2,2-Tetrachloroethane ND ug/1 1.0
Benzene ND ug/1 1.0
Toluene ND ug/1 1.5
Ethylbenzene ND ug/1 1.0
Chloromethane ND ug/1 10.
Bromomethane ND ug/1 2.0
Vinyl chloride ND ug/1 2.0
Chloroethane ND ug/1 2.0
1,1-DPichloroethene ND ug/1 1.5
trans-1,2-Dichloroethene ND ug/1 1.5
Trichloroethene S.4 ug/1 1.0
1,2-Dichlorobenzene ND ug/1 5.0
1,3-Dichlorobenzene ND ug/1 5.0
1,4-Dichlorobenzene ND ug/1 5.0
p/m-Xylene ND ug/1 1.0
o-Xylene ND ug/1 1.0
cis-1,2-Dichloroethene 2.5 ug/1 1.0
Styrene ND ug/1 1.0
Acetone ND ug/1 10.
Carbon disulfide ND ug/1l 10.
Butanone ND ug/1 10.
"’!Methy_l -2-pentanone ND ug/1 10.

Comments: Complete list of References and Glossary of Terms found in Addendum I

10040011:23 Page 18 of 33



ALPHA ANALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

Mwdoratory Sample Number: L0008018-09
SW-2

PARAMETER RESULT UNITS RDL REF METHOD DATES ID
PREP ANALYSIS

Volatile Organics: by ‘GC/MS 8260 ‘continued:
2-Hexanone ND ug/1 10.

Surrogate Recovery

1,2-Dichloroethane-d4 107. %
Toluene-ds 10S. %
4-Bromofluorobenzene 105. %
Dibromofluoromethane 98.0 %
7
w’
A4

Comments: Complete list of References and Glossary of Terms found in Addendum I

10040011:23 Page 19 of 33



ALPHA ANALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

MA:M-MA-086 NH:200395-B/C CT:PH-0574 ME:MAO86 RI:65

Laboratory Sample Number: L0008018-07

Date Collected: 12-SEP-2000
Date Received : 14-SEP-2000

Sample Matrix: Date Reported 04-0CT-00

Condition of Sample: Satisfactory Field Prep: None

Number & Type of Containers: 2-Vial

PARAMETER RESULT UNITS RDL REF METHOD DATES ID

PREP ANALYSIS

Volatile Organics by GC/MS 8260 . o S 1 8260B 20-Sep AM
Methylene chloride 290:3“ ug/1 250

1,1-Dichloroethane 1800 ug/1l 75.

Chloroform ND ug/1 75.

Carbon tetrachloride ND ug/1l 5S0.

1,2-Dichloropropane ND ug/1 180

Dibromochloromethane ND ug/1 50.

1,1,2-Trichloroethane ND ug/1 75.

Tetrachloroethene -ND ug/1 S0.

lorobenzene ND ug/1 180

‘wichlorofluoromethane ND ug/1 250

1,2-Dichloroethane ND ug/1 50.

1,1,1-Trichloroethane 220075  ug/1 50.

Bromodichloromethane ND ug/1 S0.

trans-1, 3-Dichloropropene ND ug/1 S0.

cis-1, 3-Dichloropropene ND ug/1 S0.

Bromoform ND ug/1 50.

1,1,2,2-Tetrachloroethane ND ug/1l 50.

Benzene ND ug/1 50.

Toluene 690 7% ug/1l 75.

Ethylbenzene ND ug/1 50.

Chloromethane ND ug/1 500

Bromomethane ND ug/1 100

Vinyl chloride 190 ug/1 100

Chloroethane 900 ug/1 100

1,1-Dichlorcethene 1603 ug/1 75.
trans-1,2-Dichloroethene ND ug/1 75.

Trichloroethene 62. ug/1 S0.

1,2-Dichlorobenzene ND ug/1 250

1,3-Dichlorobenzene ND ug/1 250

1,4-Dichlorobenzene ND ug/1 250

p/m-Xylene 1.y ug/1 S0.

o-Xylene ND ug/1 50.

cis-1,2-Dichloroethene 15007y ug/1 s0.

Styrene ND ug/1 50.

Acetone ND ug/1 500

Carbon disulfide ND ug/1 500

Butanone ND ug/1 500

‘“!{Methyl-Z—pentanone ND ug/1 500

Comments: Complete list of References and Glossary of Terms found in Addendum I
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ALPHA ANALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

\g0Tatory Sample Number: L0008018-07
w3 GZAY
PARANETER RESULT Y \JONITS RDL REF METHOD DATES ID
PREP ANALYSIS

Volatile Organids’ by GC/us ‘830  contiied #:s
2-Hexanone ND ug/l 500

Surrogate Recovery

1,2-Dichloroethane-d4 104. %
Toluene-ds 93.0 %
4-Bromofluorobenzene 95.0 %
Dibromofluoromethane 98.0 %
V4
‘g’
A4

Comments: Complete list of References and Glossary of Terms found in Addendum I

10040011:23 Page 1% of 33
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ALPHA ANALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

MA:M-MA-086 NH:200395-B/C CT:PH-0574 ME:MAO086 RI:65

Laboratory Sample Number: L0008018-0S

Date Collected: 12-SEP-2000

BT WE-3 Date Received : 14-SEP-2000

Sample Matrix: WATER Date Reported : 04-0CT-00
Condition of Sample: Satisfactory Field Prep: None
Number & Type of Containers: 2-Vial

PARAMETER RESULT UNITS RDL REF METHOD DATES ID

PREP ANALYSIS

Volatile Organics by GC/MS 8260 E 1 8260B 20-Sep AM
Methylene chloride ND ug/1 5.0

1,1-Dichloroethane ND ug/1 1.5

Chloroform ND ug/1 1.5

Carbon tetrachloride ND ug/1 1.0

1,2-Dichloropropane ND ug/1 3.5

Dibromochloromethane ND ug/1 1.0

1,1,2-Trichloroethane ND ug/1l 1.5

Tetrachloroethene 19. ug/1 1.0

~}orobenzene ND ug/1 3.5

« _gichlorofluoromethane ND ug/1 5.0

1,2-Dichloroethane ND ug/1l 1.0

1,1,1-Trichloroethane S6. ug/1l 1.0

Bromodichloromethane ND ug/1l 1.0

trans-1,3-Dichloropropene ND ug/1 1.0

cis-1,3-Dichloropropene ND ug/1l 1.0

Bromoform ND ug/1 1.0

1,1,2,2-Tetrachloroethane ND ug/1 1.0

Benzene ND ug/l 1.0

Toluene ND ug/1 1.5

Ethylbenzene ND ug/1 1.0

Chloromethane ND ug/1 10.

Bromomethane ND ug/1 2.0

Vinyl chloride ND ug/1 2.0

Chloroethane ND ug/1 2.0

1,1-Dichloroethene ND ug/1l 1.5

trans-1,2-Dichloroethene ND ug/1 1.5

Trichloroethene 70. ug/1 1.0

1,2-Dichlorobenzene ND ug/1 5.0

1,3-Dichlorobenzene ND ug/1 s.0

1,4-Dichlorobenzene ND ug/1 5.0

p/m-Xylene ND ug/1l 1.0

o-Xylene ND ug/1 1.0

cis-1,2-Dichloroethene ND ug/1 1.0

Styrene ND ug/1 1.0

Acetone ND ug/1 10.

Carbon disulfide ND ug/1l 10.

~ .Butanone ND ug/1 10.
wefMethyl-2-pentanone ND ug/1 10.

Comments: Complete list of References and Glossary of Terms found in Addendum I
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ALPHA ANALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

horatory Sample Number: L0008018-05 Coe
W1 WE-32

PARAMETER RESULT JINITS RDL REF METHOD DATES IDp
PREP ANALYSIS

Volatile‘Organics by (GC/MS 8260 continued
2-Hexanone ND ug/1 10.

Surrogate Recovery

1,2-Dichloroethane-d4 113. £ 3

Toluene-ds 96.0 %

4 -Bromofluorobenzene 99.0 7

Dibromofluoromethane 101. %
7

-’

"~ 4

Comments: Complete list of References and Glossary of Terms found in Addendum I
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ALPHA ANALYTICAL LABORATORIES

CERTIFICATE OF ANALYSIS

MA:M-MA-086 NH:200395-B/C CT:PH-0574 ME:MA086 RI:65

Laboratory Sample Number:

L0008018-11
MW-4

Date Collected: 12-SEP-2000

Date Received

14-SEP-2000

Date Reported : 04-0OCT-00

Sample Matrix: WATER
Condition of Sample: Satisfactory Field Prep: None
Number & Type of Containers: 3-Vial
PARAMETER RESULT UNITS RDL REF METHOD DATES ID
PREP ANALYSIS
Volatile Organics. by GC/MS 8260 1 8260B . 20-Sep AM
Methylene chloride ND ug/1 25000
1,1-Dichloroethane 24000 ug/1 7500
Chloroform ND ug/1 7500
Carbon tetrachloride ND ug/1l 5000
1,2-Dichloropropane ND ug/1 18000
Dibromochloromethane ND ug/1 5000
1,1,2-Trichloroethane ND ug/1 7500
Tetrachloroethene 6700 ug/1l 5000
~hlorobenzene ND ug/1 18000
‘T’ichlorofluoromethane ND ug/1 25000
. 2-Dichloroethane ND ug/1 5000
1,1,1-Trichloroethane 360000 ug/1 S000
Bromodichloromethane ND ug/1 S000
trans-1, 3-Dichloropropene ND ug/1 5000
cis-1,3-Dichloropropene ND ug/1 5000
Bromoform ND ug/1 5000
1,1,2,2-Tetrachloroethane ND ug/1 5000
Benzene ND ug/1 5000
Toluene 120000 ug/1 7500
Ethylbenzene ND ug/1 5000
Chloromethane ND ug/1 50000
Bromomethane ND ug/1 10000
Vinyl chloride ND ug/1 10000
Chloroethane ND ug/1 10000
1,1-Dichloroethene ND ug/1 7500
trans-1,2-Dichloroethene ND ug/1 7500
Trichloroethene 84000 ug/1 5000
1,2-Dichlorobenzene ND ug/1 25000
1,3-Dichlorobenzene ND ug/1 25000
1,4-Dichlorobenzene ND ug/1 25000
p/m-Xylene ND ug/1 -5000
o-Xylene ND ug/1 5000
cis-1,2-Dichloroethene 11000 ug/1 5000
Styrene ND ug/1 5000
Acetone _ ND ug/1 50000
Carbon disulfide ND ug/1 50000
~-Butanone ND ug/1 50000
sg#iethyl-2-pentanone ND ug/1 50000

Comments: Complete list of References and Glossary of Terms found in Addendum I
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ALPHA ANALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

W oratory Sample Number: L0008018-11
MW-4

PARAMETER RESULT UNITS RDL REF METHOD DATES ID
PREP ANALYSIS

.- 8260B

Volatile Organics by GC/MS: 8260 continued i '
2-Hexanone ND ug/1 50000

Surrogate Recovery

1,2-Dichloroethane-d4 105. %

Toluene-ds 101. %

4-Bromofluorobenzene 99.0 %

Dibromofluoromethane 98.0 %
’

o’

o/

Comments: Complete list of References and Glossary of Terms found in Addendum I

10040011:23 Page 23 of 33
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Memo

To:  File: 46019-002

From: Data Validation Review Team

Date: January 24, 2001

Re:  Jones Environmental Services In;orporated October 2000 Sampling Event
Air Toxics LTD. - Submission No. 0010418

EPA Region 1 Tier Il Validation of Target Compound List Volatile Organic Compound analytical data by
EPA Method TO-14. Three Air Samples: 12043 SE Corner, 426 NW Corner and Lab Blank.

A United States Environmental Protection Agency (EPA) Region 1 Tier II technical review was
performed on the organic analytical data generated using EPA Method TO-14 for the three air samples
referenced above. URS Corporation (URS) collected the samples at Jones Environmental Services Inc.,
in Lowell, Massachusetts on October 21, 2000. The technical review included an assessment of the
following parameters: :

Data Completeness

Holding Times and Preservation

GC/MS Tuning

Calibration

Field and Laboratory Blank Sample Results
Surrogate Recoveries

Matrix Spike/Matrix Spike Duplicate Results (NA)
Laboratory Control Sample Results

Duplicate Sample Results (no field duplicate was acquired)
Internal Standard Performance

Detection Limits

L B JEE BRI I I

e 6 &6 & & o 0 & 0 o o
* *

*

Quality control (QC) criteria were met for this parameter.

The Tier II technical review was performed for SDG-0010418 following the Compendium of Methods
for the Determination of Toxic Organic Compounds in Ambient Air Second Edition Compendium
Method TO-14A Determination of Volatile Organic Compounds (VOCs) In Ambient Air Using Specially
Prepared Canisters With Subsequent Analysis By Gas Chromatography (January 1999) in conjunction
with EPA Region 1 Volatile/Semivolatile Data Validation Functional Guidelines (December 1996). These
two methods were used for data validation, since no functional data validation guidelines for Method TO-
14A exist. Review/assessment of reporting forms, summaries of instrument calibration results, raw data,
chromatograms, instrument printouts, run logs and other supporting data provided by the laboratory were
evaluated and laboratory calculation checks were not performed.




Data Validation-October 21, 2000
0010418

January 23, 2000

Page 2 of 3

Table 1 summarizes the technical review actions, which are in accordance with Compendium of Methods
for the Determination of Toxic Organic Compounds in Ambient Air Second Edition Compendium
Method TO-14A Determination of Volatile Organic Compounds (VOCs) In Ambient Air Using Specially
Prepared Canisters With Subsequent Analysis By Gas Chromatography (January 1999) in conjunction
with EPA Region 1 Volatile/Semivolatile Data Validation Functional Guidelines (December 1996).
Details of technical review considerations requiring qualifying actions and other pertinent information
related to the technical review are summarized herein. Analytical summary data sheets with qualifiers
assigned as a result of the technical review is attached to this memorandum.

POTENTIAL USABILITY ISSUES

Three volatile organic compounds in the Laboratory Control Sample (LCS) exceeded the Percent
Recovery (%R) of the Quality Control (QC) limit. Positive results for o-Xylene and Styrene were
qualified as estimated (J). Since these compounds exceed the upper limit of the method QC acceptance
criteria they may indicate the potential for high bias. Bromomethane also exceeded the QC acceptance
criteria, but this compound was not analyzed in the samples. Therefore, no qualifier was assigned to the
samples.

Due to elevated concentrations of analytes, two samples were diluted prior to analysis (12043 SE Comer, and 426
NW Corner). As a result, detection limits for these samples were elevated. Users of these data should consider the
impact of the elevated detection limits on specific data uses.

With the exceptions discussed herein, volatile organic compound analytical data associated with this SDG
were judged to be usable for the data quality objectives of providing data to characterize air quality
conditions.

LABORATORY CONTROL SAMPLE

The compounds bromomethane, o-xylene and styrene exceeded the 130% %R of the QC accepted criteria
(145.1%, 132.7% and 131.2% respectively). All positive result for o-xylene and styrene were qualified as
estimated (J). Bromomethane, which exceeded the QC limit, was not one of the analytes evaluated in the
samples. Thereforc no qualification was necessary. Since the compounds exceed the upper limit of
accepted QC criteria they my indicate potential for high bias.

46019/002/DV001041Bairdoc
January 24, 2001 jp



TABLE 1
SUMMARY OF RECOMMENDED QUALIFIERS
b AIR VOLATILE ORGANIC ANALYSES
SUBMISSION - 0010418
JONES ENVIRONMENTAL SERVICES INCORPERATED

LOWELL, MASSACHUSETTS
Sample Actions
Designation TCL VOCs
Method TO-14

12043 SE Corner 5
426 NW Corner I,

LAB BLANK A

Notes: ’

A = Accept all data.

J; = Qualify all positive results for o-xylene and styrene as estimated since the % Recovery in the
Laboratory Control Sample exceeded the upper limit of the accepted QC limit potentially indicated high
bias.

J; = Qualify positive results for o-xylene as estimated since the % Recovery in the Laboratory Control

< Sample exceeded the upper limit of the accepted QC limit potentially indicated high bias.

46019/002/DV/10008018.doc
January 23, 2001 jp
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AIR TOXICS LTD.

AN ENVIRONMENTAL ANALYTICAL LABORATORY

WORK ORDER #: 0010418
Work Order Summary

CLIENT: Mr. George Giese BILL TO:

URS/Dames & Moore

477 Congress Street Annex

Suite 301

Portland, ME 04101
PHONE: 207-879-7686 P.O. #
FAX: 207-879-7685 PROJECT #
DATE RECEIVED: 10/24/00
DATE COMPLETED: 11/6/00 ’
FRACTION # NAME TEST
0IA 12043 SE Corner TO-14
02A 426 NW Corner TO-14
03A Lab Blank TO-14

CERTIFIED BY: W—
Z /' Laboratory Director

Mr. George Giese
URS/Dames & Moore

477 Congress Street Annex
Suite 301

Portland, ME 04101

46019-002-5052

Jones - Lowell

RECEIPT
YAC/PRES.
7.0 “Hg
7.0 “Hg
NA

DATE: ///1/10

Certfication numbers: CA ELAP - 1149, NY ELAP - 11291, UT ELAP - E-217, AZ ELAP - AZ0567

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

Page 1



LABORATORY NARRATIVE
TO-14
URS/Dames & Moore
-’ Workorderi# 0010418

Two 6 Liter Summa Canister samples were received on October 24, 2000. The laboratory performed
analysis via EPA Method TO-14 using GC/MS in the full scan mode. The method involves
concentrating up to 0.5 liters of air. The concentrated aliquot is then flash vaporized and swept
through a water management system to remove water vapor. Following dehumidification, the sample
passes directly into the GC/MS for analysis. See the data sheets for the reporting limits for each
compound.

During the five point calibration, two low-level standards are used. The low-level standard for TO-14
compounds is spiked at 0.5 ppbv and represents the reporting limit for these compounds. The
low-level standard for the non-TO-14 compounds is spiked at 2.0 ppbv and represents the reporting
limit for these compounds. The TO-14 compounds are present in both standards but are excluded from
reporting in the 2.0 ppbv standard since a lower level is already included in the curve.

Method modifications taken to run these samples include:

Requirement TO-14 ATL Modifications

Internal standard retention Not specified. Within 0.50 minutes of most recent daily CCV internal

times. standards

Intemal standard recoveries. Not specified. Within 40% of the daily CCV internal standard area for
blanks and samples.

‘¥ | Internal standard retention Not specified. Within 0.50 minutes of most recent daily CCV internal

times. standards :

Internal calibration criteria. Not specified. RSD of 30% or less for standard compounds, 40% or less
for non-standard and polar compounds

Continuing calibration Not specified. 70 - 130% for at least 90% of standard compounds, 60 -

verification criteria 140% for at least 80% of non-standard and polar
compounds

Response factor for Average response Average response factor (ICAL).

quantitation. factor (ICAL).

ivin tes

There were no receiving discrepancies.
alytical Notes

There were no analytical discrepancies.

Definition of Data Qualifying Flags

Seven qualifiers may have been used on the data analysis sheets and indicates as follows:
B - Compound present in laboratory blank greater than reporting limit(background subtraction not
performed).
o J - Estimated value.
E - Exceeds instrument calibration range.
S - Saturated peak.
Q - Exceeds quality control limits.
U - Compound analyzed for but not detected above the reporting limit.

2



N - The identification is based on presumptive evidence.



S

'AIR TOXICS LTD.

SAMPLE NAME: 12043 SE Corner

ID#: 0010418-01A
EPA METHOD TO-14 GC/MS FULL SCAN

P P

ioig Atk B e, Bk e

w’‘”“i’of}i:olu‘a‘f:"{r'

Date‘.ofAna!ygis

5
Det. leit

Amount

Det. Limit Amount

Compound {(ppbv) {(uG/m3) (ppbv) (uG/m3)
Vinyl Chloride 0.88 23 Not Detected Not Detected
Chloroethane 0.88 23 Not Detected Not Detected
Freon 11 0.88 5.0 Not Detected Not Detected
1,1-Dichioroethene 0.88 35 Not Detected Not Detected
Methylene Chloride 0.88 3.1 5.8 20
1,1-Dichloroethane =~ 08 36 17 727
cis-1,2-Dichloroethene 0.88 3.5 Not Detected Not Detected
Chloroform 0.88 43 Not Detected Not Detected
1,1,1-Trichloroethane 0.88 4.8 28 150
Carbon Tetrachloride 0.88 56 Not Detected Not Detected
Benzene oss 28 24 g0
1.2-Dichloroethane 0.88 3.6 Not Detected Not Detected
Trichloroethene 0.88 4.8 22 120
Toluene 0.88 3.4 11 41
Tetrachioroethene 0.88 6.0 2.5 17
Chlorobenzene o8 41 ‘Not Detected Not Detected
Ethyt Benzene 0.88 3.9 1.8 7.7
m,p-Xylene 0.88 39 6.2 27
o-Xylene 0.88 39 22=x 983
Styrene 0.88 38 12 1 523
1,1,2.2-Tetrachloroethane ‘o088 61 ‘Not Detected ~ Not Detected
1,4-Dichlorobenzene 0.88 §3 Not Detected Not Detected
1,2-Dichlorobenzene 0.88 5.3 Not Detected Not Detected
Acetone 3.5 8.4 29 71
trans-1,2-Dichloroethene 35 14 Not Detected Not Detected
2-Butanone (Methyl Ethyl Ketone) 35 0o 87 o R A
4-Methyl-2-pentanone 3.5 14 Not Detected Not Detected
Container Type: 6 Liter Summa Canister

Method
Surrogates %Recovery Limits
1,2-Dichloroethane-d4 99 70-130
Toluene-d8 107 70-130
4-Bromofluorobenzene 100 70-130

Page 4



- AIR TOXICS LTD.

SAMPLE NAME: 426 NW Corner

ID#: 0010418-02A

E

PA METHOD TO-14 GC/MS FULL SCAN

v

FieNam SNy
Dil. Factor. 4 Vr

Det. Limit Det. Limit Amount Amoun
Compound (ppbv) (uG/m3) {ppbv) (uG/m3)
Vinyl Chloride 0.88 23 Not Detected Not Detected
Chloroethane 0.88 23 Not Detected Not Detected
Freon 11 0.88 5.0 Not Detected Not Detected
1,1-Dichloroethene 0.88 3.5 Not Detected Not Detected
Methylene Chloride 0.88 3.1 53 19
1,1-Dichloroethane 77 ogs 36 777 15 7 63
cis-1,2-Dichloroethene - 0.88 35 Not Detected Not Detected
Chioroform 0.88 4.3 Not Detected Not Detected
1.1,1-Trichloroethane 0.88 4.8 24 140
Carbon Tetrachloride 0.88 5.6 Not Detected Not Detected
Benzene 0.88 28 23 74
1,2-Dichloroethane 0.88 36 Not Detected Not Detected
Trichloroethene 0.88 4.8 20 110
Toluene 0.88 34 10 39
Tetrachloroethene 0.88 6.0 2.2 16
Chlorobenzene 088 41 Not Detected ~ Not Detected
Ethyl Benzene 0.88 3.9 1.8 8.1
m,p-Xylene 0.88 39 6.1 27
o-Xylene 0.88 3.9 1873 817
Styrene 0.88 38 Not Detected Not Detected
1,1,22-Tetrachloroethane 0.88 6.1 Not Detected ~ Not Detected
1.4-Dichlorobenzene 0.88 5.3 Not Detected Not Detected
1,2-Dichlorobenzene 0.88 53 Not Detected Not Detected
Acetone 3.5 8.4 29 71
trans-1,2-Dichloroethene 35 14 Not Detected Not Detected
2-Butanone (Methyl EthyiKetone) ~ 35 1o 73 22
4-Methyl-2-pentanone 35 14 Not Detected Not Detected
Container Type: 6 Liter Summa Canister

Method

Surrogates “%Recovery Limits
1,2-Dichloroethane-d4 99 70-130
Toluene-d8 106 70-130
4-Bromofluorobenzene 100 70-130

Page 5




AIR TOXICS LTD.

SAMPLE NAME: Lab Blank

ID#: 0010418-03A

EPA METHOD TO-14 G

C/MS FULL SCAN

A

8 DG "_.:; o ;s_;'&;h;?é*'

Date of Collection: NAR 4

hor2:

00: - : Date of Analysis: “11/2/00

Det. Limit Det. Limit Amount Amount
Compound (ppbv) {(uG/m3) (ppbv) {uG/m3)
Vinyt Chloride 0.50 1.3 Not Detected Not Detected
Chioroethane 0.50 13 Not Detected Not Detected
Freon 11 0.50 28 Not Detected Not Detected
1,1-Dichloroethene 0.50 20 Not Detected Not Detected
Methylene Chloride 0.50 1.8 Not Detected Not Detected
1,1-Dichloroethane o.,so' """"" 20 7 Not Detected ~ Not Detected
cis-1,2-Dichloroethene 0.50 2.0 Not Detected Not Detected
Chiloroform 0.50 25 Not Detected Not Detected
1,1,1-Trichloroethane 0.50 2.8 Not Detected Not Detected
Carbon Tetrachloride 0.50 3.2 Not Detected Not Detected
Benzene os0 16 Not Detected ~ Not Detected
1,2-Dichloroethane 0.50 2.0 Not Detected Not Detected
Trichloroethene 0.50 2.7 Not Detected Not Detected
Toluene 0.50 1.9 Not Detected Not Detected
Tetrachloroethene 0.50 34 Not Detected Not Detected
Chiorobenzene os0 23 ‘Not Detected ~ Not Detected
Ethyl Benzene 0.50 22 Not Detected Not Detected
m,p-Xylene 0.50 22 Not Detecled Not Detected
o-Xylene 0.50 22 Not Detected Not Detected
Styrene 0.50 2.2 Not Detected Not Detected
1,1,2,2-Tetrachloroethane 050 '35 Not Detected ~  NotDetected
1.4-Dichlorobenzene 0.50 3.0 Not Detected Not Detected
1,2-Dichlorobenzene 0.50 3.0 Not Detected Not Detected
Acetone 2.0 4.8 Not Detected Not Detected
trans-1,2-Dichloroethene 20 8.0 Not Detected Not Detected
2-Butanone (Methyl Ethyl Ketone) 20 60 Not Detected ~ Not Detected
4-Methyl-2-pentanone 20 83 Not Detected Not Detected
Container Type: NA - Not Applicable

Method

Surrogates %Recovery Limits
1,2-Dichloroethane-d4 99 70-130
Toluene-d8 103 70-130
4-Bromofluorobenzene 99 70-130

Page 6
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Memo

To: File: 46019-002
From: Data Validation Review Team
Date: May 22, 2001

4
Re:  Jones Environmental Services Incorporated March 2001 Sampling Event
Air Toxics LTD. - Submission No. 0103112
EPA Region 1 Tier I Validation of Target Compound List Volatile Organic Compound analytical data by
EPA Method TO-14. Four Air Samples: 31441 SE Corner, 21010 NW Comer, 10987 Outside Yard and
Lab Blank.

A United States Environmental Protection Agency (EPA) Region 1 Tier II technical review was
performed on the organic analytical data generated using EPA Method TO-14 for the four air samples
referenced above. URS Corporation (URS) collected the samples at Jones Environmental Services Inc.,
in Lowell, Massachusetts on March 3, 2001. The technical review included an assessment of the
following parameters:

Data Completeness

Holding Times and Preservation

GC/MS Tuning

Calibration

Field and Laboratory Blank Sample Results
Surrogate Recoveries

Matrix Spike/Matrix Spike Duplicate Results (NA)
Laboratory Control Sample Results

Duplicate Sample Results (no field duplicate was acqulrcd)
Internal Standard Performance

Detection Limits

% % B £ X X »

e & & 9 0 &6 & & 0 o O
* &

*

Quality control (QC) criteria were met for this parameter.

The Tier II technical review was performed for SDG-0103112 following the Compendium of Methods

for the Determination of Toxi¢c Organic Compounds in Ambient Air Second Edition Compendium
Method TO-14A Determination of Volatile Organic Compounds (VOCs) In Ambient Air Using Specially

Prepared Canisters With Subsequent Analysis By Gas Chromatography (January 1999) in conjunction
with EPA Region 1 Volatile/Semivolatile Data Validation Functional Guidelines (December 1996). These
two methods were used for data validation, since no functional data validation guidelines for Method TO-
14A exist. Review/assessment of reporting forms, summaries of instrument calibration results, raw data,




‘o

Data Validation-March 3, 2001
0103112

May 22, 2001

Page 2 of 3

chromatograms, instrument printouts, run logs and other supporting data provided by the laboratory were
evaluated and laboratory calculation checks were not performed.

Table 1 summarizes the technical review actions, which are in accordance with Compendium of Methods
for the Determination of Toxic Organic Compounds in Ambient Air Second Edition Compendium
Method TQ-14A Determination of Volatile Organic Compounds (VOCs) In Ambient Air Using Specially
Prepared Canisters With Subsequent Analysis By Gas Chromatography (January 1999) in conjunction
with EPA Region 1 Volatile/Semivolatile Data Validation Functional Guidelines (December 1996).
Details of technical review considerations requiring qualifying actions and other pertinent information
related to the technical review are summarized herein. Analytical summary data sheets with qualifiers
assigned as a result of the technical review is attached to this memorandum.

POTENTIAL USABILITY ISSUES

Two volatile organic compounds (ethanol and vinyl acetate) in the Laboratory Control Sample (LCS)
were below the Percent Recovery (%R) of the Quality Control (QC) limit, but this compound was not
analyzed in the samples. Therefore, no qualifier was assigned to the samples.

Due to elevated concentrations of analytes, three samples were diluted prior to analysis (31441 SE
Comer, 21010 NW Comer, and 10987 Outside Yard). As a result, detection limits for these samples were
elevated. Users of these data should consider the impact of the elevated detection limits on specific data
uses.

With the exceptions discussed herein, volatile organic compound analytical data associated with this SDG
were judged to be usable for the data quality objectives of providing data to characterize air quality
conditions.

LABORATORY CONTROL SAMPLE

The compounds ethanol and vinyl acetate were below the 60% %R of the QC accepted criteria (59.5%,
and 53.24% respectively). Ethanol and vinyl acetate were not evaluated in the samples. Therefore no
qualification was necessary.

46019/002/DV/01031 1 2air.doc
May 22, 2001 jp



TABLE 1
- - SUMMARY OF RECOMMENDED QUALIFIERS
AIR VOLATILE ORGANIC ANALYSES
SUBMISSION - 0103112
JONES ENVIRONMENTAL SERVICES INCORPERATED
LOWELL, MASSACHUSETTS

Sample Actions
Designation TCL VOCs
Method T0-14
31441 SE Comer A
21010 NW Comer A
10987 Outside Yard A
LAB BLANK A

Notes:

A = Accept all data.

46019/002/DV/0103112.doc
May 22, 2001 jp
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@ AIR TOXICS LTD.

AN ENVIRONMENTAL ANALYTICAL LABORATORY

Y’
WORK ORDER #: 0103112
Work Order Summary
CLIENT: Mr. George Giese BILL TO: Mr. George Giese
URS/Dames & Moore URS/Dames & Moore
477 Congress Street Annex 477 Congress Street Annex
Suite 301 Suite 301
Portland, ME 04101} Portland, ME 04101
PHONE: 207-879-7686 P.O.# 46019-002-5052
FAX: 207-879-7685 PROJECT # Jones-Lowell
DATE RECEIVED: 3/6/01
DATE COMPLETED: 3/19/01 .7
RECEIPT
FRACTION # NAME TEST VACJ/PRES.
01A 31441 TO-14 7.0 "Hg
02A 21010 TO-14 7.5 "Hg
03A 10987 TO-14 4.0 "Hg
04A Lab Blank TO-14 NA
Yo’

Vi

CERTIFIED BY: /O‘J?A"ﬂ 77/%\«4‘4 DATE: 3-19.0)
' LaboratoryDireqor  §

Certfication numbers: CA ELAP - 1149, NY ELAP - 11291, UT ELAP - E-217, AZ ELAP - AZ0567

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

Page 1



LABORATORY NARRATIVE
TO-14
URS/Dames & Moore
Workorder# 0103112

Three 6 Liter Summa Canister samples were received on March 06, 2001. The laboratory performed
analysis via EPA Method TO-14 using GC/MS in the full scan mode. The method involves
concentrating up to 0.5 liters of air. The concentrated aliquot is then flash vaporized and swept
through a water management system to remove water vapor. Following dehumidification, the sample
passes directly into the GC/MS for analysis. See the data sheets for the reporting limits for each
compound.

During the five point calibration, two low-level standards are used. The low-level standard for TO-14
compounds is spiked at 0.5 ppbv and represents the reporting limit for these compounds. The
low-level standard for the non-TO-14 compounds is spiked at 2.0 ppbv and represents the reporting
limit for these compounds. The TO-14 compounds are present in both standards but are excluded from
reporting in the 2.0 ppbv standard since a?)wer level is already included in the curve.

Method modifications taken to run these samples include:

Reguirement TO-14 ATL Modifications
Internal standard retention Not specified. Within 0.50 minutes of most recent daily CCV internal
times. standards
Internal standard recoveries. Not specified. Within 40% of the daily CCV internal standard area for
blanks and samples.
Internal standard retention Not specified. Within 0.50 minutes of most recent daity CCV internal
times. standards K
Internal calibration criteria. Not specified. RSD of 30% or less for standard compounds, 40% or less
for non-standard and polar compounds
Continuing calibration Not specified. 70 - 130% for at least 90% of standard compounds, 60 -
verification criteria 140% for at least 80% of non-standard and polar
' compounds
Response factor for Average response Average response factor (ICAL).
qQuantitation. factor (ICAL).

eiving Notes

There were no receiving discrepancies.

Analytical Notes

There were no analytical discrepancies.

Definition of Data Qualifying Flags

Seven qualifiers may have been used on the data analysis sheets and indicates as follows:

B - Compound present in laboratory blank greater than reporting limit(background subtraction not
performed).

J - Estimated value.

E - Exceeds instrument calibration range.

S - Saturated peak.

Q - Exceeds quality control limits. :

U - Compound analyzed for but not detected above the reporting limit.

2



N - The identification is based on presumptive evidence.
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AIR TOXICS LTD.

SAMPLE NAME: 31441
IDi#: 0103112-01A

EPA METHOD TO-14 GC/MS FULL SCAN

4

Rpt. Limit Rpt. Limit Amount

Compound (ppbv) {(uG/m3) (ppbv) (uG/m3)
Vinyl Chloride 0.88 23 Not Detected Not Detected
Chloroethane 0.88 23 Not Detected Not Detected
Freon 11 0.88 5.0 Not Detected Not Detected
1,1-Dichloroethene 0.88 3.5 Not Detected Not Detected
Methylene Chloride 0.’88 -3.1 Not Detected Not Detected
1,1-Dichloroethane 0.88 3.6 Not Detected Not Detected
cis-1,2-Dichloroethene 0.88 35 Not Detected Not Detected
Chiloroform 0.88 43 Not Detected Not Detected
1,1,1-Trichloroethane 0.88 4.8 9.1 51
Carbon Tetrachioride 0.88 56 Not Detected Not Detected
Benzene 0T 688 28 7 Not Detected ~ ~  Not Detected ~
1,2-Dichloroethane 0.88 3.6 Not Detected Not Detected
Trichloroethene 0.88 4.8 4.8 26
Toluene 0.88 34 2.0 7.8
Tetrachloroethene 0.88 6.0 Not Detected Not Detected
Chiorobenzene 7 o088 7 41 -7 Not Detected =~ Not Detected
Ethyl Benzene 0.88 3.9 Not Detected Not Detected
m,p-Xylene 0.88 3.9 1.5 6.6
o-Xylene 0.88 39 Not Detected Not Detected
Styrene 0.88 3.8 Not Detected Not Detected
1,122 Tetrachloroethane =~~~ =~ 088 61 7 Not Detected =~ ~ Not Detected
1.4-Dichlorobenzene 0.88 53 Not Detected Not Detected
1,2-Dichlorobenzene 0.88 5.3 Not Detected Not Detected
Acetone 3.5 8.4 13 31
trans-1,2-Dichioroethene 3.5 14 Not Detected Not Detected
2-Butanone (Methyl EthylKetone)  ~ =~~~ 35" ~~ =~ """ 77 io =77 Not Detected =~~~ NotDetected -
4-Methyl-2-pentanone 35 14 Not Detected Not Detected
Container Type: 6 Liter Summa Canister

Method
Surrogates “%Recovery Limits
1.2-Dichloroethane-d4 114 70-130
Toluene-d8 104 70-130
4-Bromofluorobenzene 100 70-130

Page 4



AIR TOXICS LTD.

SAMPLE NAME: 21010
ID#: 0103112-02A

Rpt. Limit

EPA METHOD TO-14 GC/MS FULL SCAN

Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)
Vinyl Chloride 0.90 23 Not Detected Not Detected
Chloroethane 0.90 24 Not Detected Not Detected
Freon 11 0.90 5.1 Not Detected Not Detected
1,1-Dichloroethene 0.90 3.6 Not Detected Not Detected
_Mgthylgng _C{llprfdg O.gO .32 Not Detected Not Detected
1,1-Dichloroethane 0.90 3.7 Not Detected Not Detected
cis-1,2-Dichloroethene 0.90 3.6 Not Detected Not Detected
Chiloroform 0.90 4.4 Not Detected Not Detected
1,1,1-Trchloroethane 0.90 50 6.9 38
Carbon Tetrachloride 0.90 57 Not Detected Not Detected
Benzene 7 09 29 Not Detected ~  Not Detected
1.2-Dichloroethane 0.90 3.7 Not Detected Not Detected
Trichloroethene 0.90 49 36 20
Toluene 0.90 3.4 1.9 7.2
Tetrachloroethene 0.90 6.2 Not Detected Not Detected
Chiorobenzene 7 o 42 Not Detected = NotDetected
Ethyl Benzene 0.90 3.9 Not Detected Not Detected
m,p-Xylene 0.90 4.0 1.7 7.5
o-Xylene 0.90 4.0 Not Detected Not Detected
Styrene 0.90 39 Not Detected Not Detected
1,1,2.2-Tetrachioroethane =~~~ 680 7 62 NotDetected = NotDetected
1.4-Dichlorobenzene 0.90 55 Not Detected . Not Detected
1.2-Dichlorobenzene 0.90 5.5 Not Detected Not Detected
Acetone 3.6 8.6 1" 26
trans-1,2-Dichloroethene 3.6 14 Not Detected Not Detected
2-Butanone (Methyl Ethyl Ketone) 36~~~ S Not Detected ~ ~ ~ Not Detected
4-Methyl-2-pentanone 3.6 15 Not Detected Not Detected
Container Type: 6 Liter Summa Canister

Method

Surrogates “%Recovery Limits
1,2-Dichloroethane-d4 115 70-130
Toluene-d8 101 70-130
4-Bromofluorobenzene 96 70-130

Page §
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AIR TOXICS LTD.

SAMPLE NAME: 10987
ID#: 0103112-03A

EPA METHOD TO-14 GC/MS FULL SCAN

Rpt. Limit Rpt. Limit Amount Amount
Compound (ppbv) (uG/m3) (ppbv) (uG/m3)
Viny! Chloride 0.78 2.0 Not Detected Not Detected
Chioroethane 0.78 2.1 Not Detected Not Detected
Freon 11 0.78 4.4 0.99 57
1,1-Dichloroethene 0.78 3.1 Not Detected Not Detected
Methylene Chloride 078 -2.7 Not Detected Not Detected
1.1-Dichloroethane 777 078 32 Not Detected ~ ~  NotDetected ~
cis-1,2-Dichloroethene 0.78 3.1 Not Detected Not Detected
Chiloroform 0.78 38 Not Detected Not Detected
1.1,1-Trichloroethane 0.78 43 Not Detected Not Detected
Carbon Tetrachloride 0.78 5.0 Not Detected Not Detected
Benzene 07 o078 26 77 Not Detected ~  Not Detected
1,2-Dichloroethane 0.78 3.2 Not Detected Not Detected
Trichloroethene 0.78 42 Not Detected Not Detected
Toluene 0.78 3.0 Not Detected Not Detected
Tetrachloroethene 0.78 53 Not Detected Not Detected
Chlorobenzene 777 o787 36 Not Detected ~ Not Detected
Ethyl Benzene 0.78 34 Not Detected Not Detected
m,p-Xylene 0.78 3.4 Not Detected Not Detected
o-Xylene 0.78 34 Not Detected Not Detected
Styrene 0.78 3.4 Not Detected Not Detected
1,122 Tetrachloroethane 078 7 Y S Not Detected =~ Not Detected
1.4-Dichlorobenzene 0.78 4.7 Not Detected Not Detected
1,2-Dichlorobenzene 0.78 4.7 Not Detected Not Detected
Acetone 3.1 7.5 4.1 10
trans-1,2-Dichloroethene 3.1 12 Not Detected Not Detected
2Butanone (Methyl Ethyl Ketone) ~~~~~ 31~~~ 777 93 Not Detected =~ Not Detected
4-Methyt-2-pentanone 3.1 13 Not Detected Not Detected
Container Type: 6 Liter Summa Canister

Method

Surrogates %Recovery Limits
1,2-Dichloroethane-d4 113 70-130
Toluene-d8 102 70-130
4-Bromofluorobenzene 96 70-130

Page 6
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AIR TOXICS LTD.

SAMPLE NAME: Lab Blank

ID#: 0103112-04A

EPA METHOD TO-14 GC/MS FULL SCAN
i

TR

Rt

et

Rpt. Limit

Rpt. Limit

Amount Amount
Compound (ppbv) (uG/m3) {ppbv) (uG/m3)
Vinyl Chloride 0.50 1.3 Not Detected Not Detected
Chloroethane 0.50 1.3 Not Detected Not Detected
Freon 11 0.50 28 Not Detected Not Detected
1,1-Dichloroethene 0.50 2.0 Not Detected Not Detected
Methylene Chloride 0.50 -1.8 Not Detected Not Detected
1.1-Dichloroethane 77 os0 T 20 777 Not Detected ~  NotDetected
cis-1,2-Dichloroethene 0.50 2.0 Not Detected Not Detected
Chloroform 0.50 25 Not Detected Not Detected
1.1,1-Trichloroethane 0.50 2.8 Not Detected Not Detected
Carbon Tetrachloride 0.50 3.2 Not Detected Not Detected
Benzene 7 0s0 16 Not Detected  Not Detected
1,2-Dichloroethane 0.50 2.0 Not Detected Not Detected
Trichloroethene 0.50 27 Not Detected Not Detected
Toluene 0.50 1.9 Not Detected Not Detected
Tetrachloroethene 0.50 3.4 Not Detected Not Detected
Chiorobenzene 777 oso 23 Not Detected ~ ~ NotDetected
Ethyl Benzene 0.50 22 Not Detected Not Detected
m,p-Xylene 0.50 22 Not Detected Not Detected
o-Xylene 0.50 2.2 Not Detected Not Detected
Styrene 0.50 2.2 Not Detected Not Detected
1,122 Tetrachloroethane 650 77 3s 77 NotDetected =~ NotDetected
1,4-Dichlorobenzene 0.50 3.0 Not Detected Not Detected
1,2-Dichlorobenzene 0.50 3.0 Not Detected Not Detected
Acetone 2.0 4.8 Not Detected Not Detected
trans-1,2-Dichloroethene 2.0 8.0 Not Detected Not Detected
2-Butanone (Methyl Ethyl Ketone) 20 =~ 7° 60 7~ Not Detected ~ ~ ~ Not Detected ~
4-Methyl-2-pentanone 20 83 Not Detected Not Detected
Container Type: NA - Not Applicable

Method

Surrogates %Recovery Limits
1,2-Dichloroethane-d4 108 70-130
Toluene-d8 108 70-130
4-Bromofiuorobenzene 94 70-130

Page 7
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APPENDIX D

HYDRAULIC CONDUCTIVITY DATA AND SUMMARY PLOTS



SLUG TEST DATA

PROJECT: Jones Environmental Services, Inc.

WELL NO: WE-3

TEST METHOD: Rising Head Test

WELL PARAMETERS:
bottom of screen (from m.p.)
top of screen (from m.p.)

top of sandpack (from m.p.)
static water level (from m.p.)
length of tested interval (ft)

riser diameter (in)
screen diameter (in)

borehole/sandpack diameter (in)

well radius (ft)
borehole radius (ft)

TEST PARAMETERS:

starting water level (from m.p.)

max. water level displacement (ft)

TIME TIME
SINCE SINCE
MSMT START TEST START
{mins) (mins)
0.00 0.00
0.01 0.01
0.02 0.02
0.03 0.03
0.03 0.00
0.04 0.01
0.05 0.02
0.06 0.03
0.07 0.03
0.08 0.04
0.08 0.05
0.09 0.06
0.10 0.07
0.11 0.08
0.12 0.08
0.13 0.09
0.13 0.10
0.14 0.11
0.15 0.12
0.16 0.13

URS CORPORATION

DEPTH TO RESIDUAL RECOVERY

19.25

10.43
8.83

8.25
0.0833
0.344

10.43
1.615

WATER RECOVERY

(feet)
10.54
10.96
11.36
11.67
12.05
11.95
11.87
11.80
11.73
11.66
11.59
11.48
11.47
11.41
11.36
11.31
11.26
11.22
11.18
11.14

Page 1 of 7

(feet)
0.111
0.531
0.931
1.243
1.615
1.522
1.437
1.373

13
1.227
1.163
1.052
1.042
0.982
0.928

0.88
0.833
0.791
0.75
0.712

RATIO

0.07
0.33
0.58
0.77
1.00
0.94
0.89
0.85
0.80
0.76
0.72
0.65
0.65
0.61
0.57
0.54
0.52
0.49
0.46
0.44

4601 NOOQ\SLUGTESTWE-3SLUG

51222001



SLUG TEST DATA

PROJECT: Jones Environmental Services, Inc.

WELL NO: WE-3

TEST METHOD: Rising Head Test

WELL PARAMETERS:
bottom of screen (from m.p.)
top of screen (from m.p.)

top of sandpack (from m.p.)
static water level (from m.p.)
length of tested interval (ft)

riser diameter (in)
screen diameter (in)

borehole/sandpack diameter (in)

well radius (ft)
borehole radius (ft)

TEST PARAMETERS:

starting water level (from m.p.)

max. water level displacement (ft)

TIME TIME
SINCE SINCE
MSMT START TEST START
(mins) (mins)
0.17 0.13
0.18 0.14
0.18 0.15
0.19 0.16
0.20 0.17
0.21 0.18
0.22 0.18
0.23 0.19
0.23 0.20
0.24 0.21
0.25 0.22
0.26 0.23
0.27 0.23
0.28 0.24
0.28 0.25
0.29 0.26
0.30 0.27
0.31 0.28
0.32 0.28
0.33 0.29

URS8 CORPORATION

DEPTH TO RESIDUAL RECOVERY
WATER RECOVERY RATIO

(feet)
11.11
11.07
11.04
11.02
10.99
10.97
10.95
10.93
1091
10.89
10.87
10.85
10.84
10.83
10.81
10.80
10.79
10.78
10.77
10.76

Page 2 of 7

19.25

10.43
8.83

8.25
0.0833
0.344

10.43
1.615

(feet)

0.68
0.642
0.613
0.588
0.562
0.537
0.515
0.496
0.477
0.457
0.435
0.422

0.41
0.397
0.381
0.368
0.359
0.349

0.34

0.33

0.42
040
0.38
0.36
0.35
033
0.32
031
0.30
0.28
0.27
0.26
0.25
0.25
0.24
0.23
0.22
0.22
0.21
0.20

46019\002\SLUGTESTWE-ISLUG

5/22/2001



URS CORPORATION

SLUG TEST DATA

PROJECT:

WELL NO: WE-3

TEST METHOD: Rising Head Test

WELL PARAMETERS:
bottom of screen (from m.p.)
top of screen (from m.p.)

top of sandpack (from m.p.)
static water level (from m.p.)
length of tested interval (ft)

niser diameter (in)

screen diameter (in)
borehole/sandpack diameter (in)
well radius (ft)

borehole radius (ft)

TEST PARAMETERS:
starting water level (from m.p.)
max. water level displacement (ft)

TIME TIME
SINCE SINCE
MISMT START TEST START
(mins) (mins)
0.33 0.30
0.35 0.32
0.37 0.33
0.38 0.35
0.40 0.37
0.42 0.38
043 0.40
0.45 042
0.47 0.43
0.48 0.45
0.50 0.47
0.52 0.48
0.53 0.50
0.55 0.52
0.57 0.53
0.58 0.55
0.60 0.57
0.62 0.58
0.63 0.60
0.65 0.62

Jones Environmental Services, Inc.

19.25

1043
8.83

8.25
0.0833
0.344

1043
1.615

DEPTH TO RESIDUAL RECOVERY
WATER RECOVERY RATIO

(feet) (feet)
10.75 0.318 0.20
10.74 0.305 0.19
10.72 0.286 0.18
10.70 0.27 0.17
10.69 0.257 0.16
10.67 0.244 0.15
10.66 0.232 0.14
10.65 0.222 0.14
10.64 0.213 0.13
10.63 0.203 0.13
10.62 0.194 0.12
10.61 0.184 0.11
10.61 0.178 0.11
10.60 0.171 0.11
10.59 0.159 0.10
10.59 0.155 0.10
10.58 0.146 0.09
10.57 0.143 0.09
10.56 0.133 0.08
10.56 0.133 0.08

4601 NOO2SLUGTESTWE-3SLUG

Page 3 of 7

512212001
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SLUG TEST DATA

PROJECT: Jones Environmental Services, Inc.

WELL NO: WE-3

TEST METHOD: Rising Head Test

WELL PARAMETERS:
bottom of screen (from m.p.)
top of screen (from m.p.)

top of sandpack (from m.p.)
static water level (from m.p.)
length of tested interval (ft)

riser diameter (in)
screen diameter (in)

borehole/sandpack diameter (in)

well radius (ft)
borehole radius (ft)

TEST PARAMETERS:

starting water level (from m.p.)

max. water level displacement (ft)

TIME TIME
SINCE SINCE
MSMT START TEST START
(mins) (mins)
0.67 0.63
0.68 0.65
0.70 0.67
0.72 0.68
0.73 0.70
0.75 0.72
0.77 0.73
0.78 0.75
0.80 0.77
0.82 0.78
0.83 0.80
0.85 0.82
0.87 0.83
0.88 0.85
0.90 0.87
0.92 0.88
0.93 0.0
0.95 0.92
0.97 0.93
0.98 0.95

URS CORPORATION

DEPTHTO RESIDUAL RECOVERY
WATER RECOVERY RATIO

(feet)
10.56
10.55
10.54
10.54
10.53
10.53
10.53
10.52
10.52
10.52
10.52
10.51
10.51
10.51
10.50
10.50
10.50
10.50
10.49
10.49

Page 4 of 7

19.25

10.43
8.83

825
0.0833
0.344

10.43
1.615

(feet)
0.13
0.12

0.114
0.108
0.101
0.101
0.101
0.092
0.092
0.092
0.085
0.082
0.079
0.079
0.073
0.073
0.073
0.066
0.063
0.063

0.08
0.07
0.07
0.07
0.06
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.04
0.04
0.04

46019\002\SLUGTESTWE-3SLUG

5/22/2001



SLUG TEST DATA

PROJECT: Jones Environmental Services, Inc.

WELL NO: WE-3

TEST METHOD: Rising Head Test

WELL PARAMETERS:
bottom of screen (from m.p.)
top of screen (from m.p.)

top of sandpack (from m.p.)
static water level (from m.p.)
length of tested interval (ft)

riser diameter (in)
screen diameter (in)

borehole/sandpack diameter (in)

well radius (ft)
borehole radius (ft)

TEST PARAMETERS:

starting water level (from m.p.)

max. water level displacement (ft)

TIME TIME
SINCE SINCE
VMISMT START TEST START
{(mins) {mins)
1.00 0.97
1.20 1.17
1.40 1.37
1.60 1.57
1.80 1.77
2.00 1.97
220 2.17
2.40 237
2.60 2.57
2.80 277
3.00 2.97
3.20 3.17
3.40 3.37
3.60 3.57
3.80 3.77
4.00 3.97
4.20 4.17
440 4 37
4.60 4.57
480 477

URS CORPORATION

DEPTH TO RESIDUAL RECOVERY

19.25

10.43
8.83

8.25
0.0833
0.344

10.43
1.615

WATER RECOVERY

(feet)
10.49
10.47
10.46
10.46
10.45
10.45
10.45
10.45
10.44
10.44
10.44
10.44
10.44
10.44
10.44
10.44
10.44
10.44
10.44
10.44

Page 5 of 7

(feet)

0.06
0.041
0.034
0.025
0.019
0.019
0.015
0.015
0.012
0.012
0.012
0.012
0.009
0.009
0.009
0.009
0.009
0.006
0.006
0.006

RATIO

0.04
0.03
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.0l
0.00
0.00
0.00

46019021\ SLUGTESTWE-3SLUG

512212001



SLUG TEST DATA
PROJECT: Jones Environmental Services, Inc.
WELL NO: WE-3

TEST METHOD: Rising Head Test

WELL PARAMETERS:
bottom of screen (from m.p.) 19.25
top of screen (from m.p.) 6
top of sandpack (from m.p.) 3
static water level (from m.p.) 10.43
length of tested interval (ft) 8.83
niser diameter (in) 2
screen diameter (in) ! 2
borehole/sandpack diameter (in) 8.25
well radius (ft) 0.0833
borehole radius (ft) 0.344
TEST PARAMETERS:
starting water level (from m.p.) 10.43
max. water level displacement (ft) 1.615
TIME TIME ,
SINCE SINCE DEPTH TO RESIDUAL RECOVERY
MSMT START TEST START WATER RECOVERY RATIO
(mins) (mins) (feet) (feet)
5.00 4.97 10.44 0.006 0.00
5.20 5.17 10.44 0.006 0.00
5.40 5.37 10.44 0.006 0.00
5.60 5.57 10.44 0.006 0.00
5.80 5.77 10.43 0.003 0.00
6.00 5.97 10.44 0.006 0.00
6.20 6.17 10.44 0.006 0.00
6.40 6.37 10.44 0.006 0.00
6.60 6.57 10.44 0.006 0.00
6.80 6.77 10.44 0.006 0.00
7.00 6.97 10.44 0.006 0.00
7.20 717 10.44 0.006 0.00
7.40 7.37 10.44 0.006 0.00
7.60 7.57 10.43 0.003 0.00
7.80 7.77 10.44 0.009 0.01
8.00 7.97 10.44 0.006 0.00
8.20 8.17 10.43 0.003 0.00
8.40 8.37 10.44 0.009 0.01
8.60 8.57 10.44 0.006 0.00
8.80 8.77 10.44 0.006 0.00

46019002\SLUGTESTWE-3SLUG
URS CORPORATION Page 6 of 7 $122/2001



URS CORPORATION

SLUG TEST DATA

PROJECT: Jones Environmental Services, Inc.

WELL NO: WE-3
TEST METHOD: Rising Head Test

WELL PARAMETERS:
bottom of screen (from m.p.)
top of screen (from m.p.)

top of sandpack (from m.p.)
static water level (from m.p.)
length of tested interval (ft)

riser diameter (in)

screen diameter (in)
borehole/sandpack diameter (in)
well radius (ft)

borehole radius (ft)

TEST PARAMETERS:
starting water level (from m.p.)
max. water level displacement (ft)

TIME TIME
SINCE SINCE
MISMT START TEST START
(mins) (mins)

9.00 8.97
9.20 9.17

9.40 9.37
9.60 9.57
9.80 . 9.77
10.00 9.97

19.25

10.43
8.83

8.25
0.0833
0.344

10.43
1.615

DEPTHTO RESIDUAL RECOVERY

WATER RECOVERY

(feet) (feet)
10.44 0.009
10.44 0.009
10.44 0.006
10.43 0.003
10.44 0.006
10.44 0.009

Page 7 of 7

RATIO

0.01
0.01
0.00
0.00
0.00
0.01

4601 N002\SLUGTESTWE-3SLUG
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URS CORPORATION

SLUG TEST DATA

PROJECT: Jones Environmental Services, Inc.

WELL NO: URS-3
TEST METHOD: Rising Head Test

WELL PARAMETERS:
bottom of screen (from m.p.)
top of screen (from m.p.)

top of sandpack (from m.p.)
static water level (from m.p.)
length of tested interval (ft)

riser diameter (in)

screen diameter (in)
borehole/sandpack diameter (in)
well radius (ft)

borehole radius (ft)

TEST PARAMETERS:
starting water level (from m.p.)
max. water fevel displacement (ft)

TIME TIME
SINCE SINCE
MSMT START TEST START

(mins) (mins) (feet)
0.00 0.00 9.93
0.01 0.01 9.92
0.02 0.02 11.07
0.03 0.03 10.61
0.03 0.03 10.50
0.04 0.00 11.42
0.05 0.01 11.28
0.06 0.02 11.18
0.07 0.03 11.09
0.08 0.03 11.01
0.08 0.04 10.94
0.09 0.05 10.86
0.10 0.06 10.79
0.11 0.07 10.73
0.12 0.08 10.67
0.13 0.08 10.62
0.13 0.09 10.57
0.14 0.10 10.52
0.15 0.11 10.48
0.16 0.12 10.44
0.17 0.13 1042
0.18 0.13 10.40
0.18 0.14 10.37
0.19 0.15 10.35
0.20 0.16 10.34
0.21 0.17 10.33
0.22 0.18 10.32
0.23 0.18 10.31

Page 1 of 5

20

9.95
7.934

8.25
0.083
0.344

9.95
1.466

(feet)
-0.02
-0.03

1.12
0.66
0.55
1.47
1.33
1.23
1.14
1.06
0.99
0.91
0.84
0.78
0.72
0.67
0.62
0.57
0.53
0.49
047
0.45
042
0.40
0.39
0.38
0.37
0.36

DEPTHTO RESIDUAL RECOVERY
WATER RECOVERY RATIO

-0.01
-0.02
0.76
0.45
0.38
1.00
0.91
0.84
0.78
0.72
0.67
0.62
0.57
0.53
0.49
0.46
0.42
0.39
0.36
0.34
0.32
0.30
0.29
0.27
0.27
0.26
0.25
0.25

46019N002\URS3SLUG xls
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SLUG TEST DATA

PROJECT: Jones Environmental Services, Inc.

WELL NO: URS-3

TEST METHOD:

WELL PARAMETERS:
bottom of screen (from m.p.)
top of screen (from m.p.)
top of sandpack (from m.p.)
static water level (from m.p.)
length of tested interval (ft)

riser diameter (in)
screen diameter (in)

borehole/sandpack diameter (in)

well radius (ft)
borehole radius (ft)

TEST PARAMETERS:
starting water level (from m.p.)
max. water level displacement (ft)

TIME
SINCE
MSMT START

(mins)
0.23
0.24
0.25
0.26
0.27
0.28
0.28
0.29
0.30
0.31
032
0.33
0.33
0.35
0.37
0.38
0.40
042
043
0.45
047
0.48
0.50
0.52
0.53
0.55
0.57
0.58

URS CORPORATION

TIME
SINCE

Rising Head Test

TEST START

(mins)

0.19
0.20
0.21
0.22
0.23
0.23
0.24
0.25
0.26
0.27
0.28
0.28
0.29
0.31
0.33
0.34
0.36
0.38
0.39
041
0.43
0.44
0.46
0.48
0.49
0.51
0.53
0.54

DEPTHTO RESIDUAL RECOVERY
WATER RECOVERY RATIO

(feet)
10.30
10.29
10.29
10.28
10.28
10.27
10.27
10.26
10.26
10.26
10.26
10.25
10.25
10.24
10.24
10.24
10.24
10.23
10.23
10.22
10.22
10.22
10.21
10.21
10.21
10.21
10.21
10.20

Page20of 5

20

9.95
7.934

8.25
0.083
0344

9.95
1.466

(feet)
0.35
0.34
0.34
0.33
0.33
0.32
032
0.31
0.31
0.31
0.31
0.30
0.30
0.29
0.29
0.29
0.29
0.28
0.28
0.27
0.27
0.27
0.26
0.26
0.26
0.26
0.26
0.25

0.24
0.23
0.23
0.23
0.23
0.22
0.22
021
0.21
0.21
0.21
0.20
0.20
0.20
0.20
0.20
0.20
0.19
0.19
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.17

4601 N002\URS3SLUG xls
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URS CORPORATION

SLUG TEST DATA

PROJECT: Jones Environmental Services, Inc.

WELL NO: URS-3
TEST METHOD: Rising Head Test

WELL PARAMETERS:
bottom of screen (from m.p.)
top of screen (from m.p.)
top of sandpack (from m.p.)
static water level (from m.p.)
length of tested interval (ft)

riser diameter (in)

screen diameter (in)
borehole/sandpack diameter (in)
well radius (ft)

borehole radius (ft)

TEST PARAMETERS:
starting water level (from m.p.)
max. water level displacement (ft)

TIME TIME
SINCE SINCE
MSMT START TEST START

{mins) (mins) (feet)
0.60 0.56 10.20
0.62 0.58 10.20
0.63 0.59 10.20
0.65 0.61 10.20
0.67 0.63 10.19
0.68 0.64 10.19
0.70 0.66 10.19
0.72 0.68 10.19
0.73 0.69 10.19
0.75 0.71 10.18
0.77 0.73 10.19
0.78 0.74 10.18
0.80 0.76 10.18
0.82 0.78 10.18
0.83 0.79 10.18
0.85 0.81 10.18
0.87 0.83 10.18
0.88 0.84 10.18
0.90 0.86 10.18
0.92 0.88 10.18
0.93 0.89 10.17
0.95 0.91 10.17
0.97 0.93 10.17
0.98 0.94 10.17
1.00 0.96 10.17
1.20 1.16 10.16
1.40 1.36 10.15
1.60 1.56 10.14

Page 3 of 5

20

9.95
7.934

8.25
0.083
0.344

9.95
1.466

(feet)
0.25
0.25
0.25
0.25
0.24
0.24
0.24
0.24
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.22
0.22
0.22
0.22
0.22
0.21
0.20
0.19

DEPTHTO RESIDUAL RECOVERY
WATER RECOVERY RATIO

0.17
0.17
0.17
0.17
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.14
0.14
0.13

460 I N002\URS3SLUG x!s
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SLUG TEST DATA

PROJECT:

WELL NO:

TEST METHOD:

URS-3

WELL PARAMETERS:
bottom of screen (from m.p.)
top of screen (from m.p.)

top of sandpack (from m.p.)
static water level (from m.p.)
length of tested interval (ft)

riser diameter (in)
screen diameter (in)

borehole/sandpack diameter (in)

well radius (ft)

borehole radius (ft)

TEST PARAMETERS:
starting water level (from m.p.)
max. water level displacement (ft)

TIME
SINCE
MSMT START
(mins)
1.80
2.00
2.20
2.40
2.60
2.80
3.00
3.20
3.40
3.60
3.80
4.00
420
4.40
4.60
4.80

URS CORPORATION

TIME
SINCE

Rising Head Test

TEST START

(mins)

1.76
1.96
2.16
2.36
2.56
2.76
2.96
3.16
3.36
3.56
3.76
3.96
4.16
4.36
4.56
4.76

Jones Environmental Services, Inc.

20

9.95
7.934

2

2
8.25
0.083
0.344

9.95
1.466

DEPTHTO RESIDUAL RECOVERY
WATER RECOVERY RATIO

(feet) (feet)
10.13 0.18 0.12
10.12 0.17 0.12
10.12 0.17 0.11
10.12 0.16 0.11
10.11 0.16 0.11
10.10 0.15 0.10
10.10 0.15 0.10
10.09 0.14 0.10
10.09 0.14 0.10
10.09 0.14 0.09
10.09 0.14 0.09
10.08 0.13 0.09
10.08 0.13 0.09
10.07 0.12 0.08
10.07 0.12 0.08
10.07 0.12 0.08

Page 4 of 5
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URS CORPORATION

SLUG TEST DATA

PROJECT: Jones Environmental Services, Inc.

WELLNO: URS-3
TEST METHOD: Rising Head Test

WELL PARAMETERS:
bottom of screen (from m.p.)
top of screen (from m.p.)
top of sandpack (from m.p.)
static water level (from m.p.)
length of tested interval (ft)

riser diameter (in)

screen diameter (in)

borehole/sandpack diameter (in)

well radius (ft) ’
borehole radius (ft)

TEST PARAMETERS:
starting water level (from m.p.)
max. water level displacement (ft)

TIME TIME
SINCE SINCE
MSMT START TEST START

(mins) (mins) (feet)
5.00 4.96 10.06
5.20 5.16 10.06
5.40 5.36 10.05
5.60 5.56 10.05
5.80 5.76 10.05
6.00 5.96 10.05
6.20 6.16 10.05
6.40 6.36 10.05
6.60 6.56 10.05
6.80 6.76 10.04
7.00 6.96 10.04
7.20 7.16 10.03
7.40 7.36 10.04
7.60 1.56 10.04
7.80 7.76 10.04
8.00 7.96 10.04
8.20 8.16 10.04
8.40 8.36 10.04
8.60 8.56 10.03
8.80 8.76 10.03
9.00 8.96 10.02
9.20 9.16 10.02
9.40 9.36 10.01
9.60 9.56 10.01
9.80 9.76 10.01

10.00 9.96 10.01
12.00 11.96 10.01

Page Sof 5

20

9.95
7.934

8.25
0.083
0.344

9.95
1.466

(feet)
0.11
0.11
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.09
0.09
0.08
0.09
0.09
0.09
0.09
0.09
0.09
0.08
0.08
0.07
0.07
0.06
0.06
0.06
0.06
0.06

DEPTHTO RESIDUAL RECOVERY
WATER RECOVERY

RATIO

0.08
0.07
0.07
0.07
0.07
0.06
0.07
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.04
0.04
0.04
0.04
0.04

4601MN002\URS3SLUG xls
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SLUG TEST DATA

PROJECT: ©~ Jones Environmental Services, Inc.

WELL NO: URS-1

TEST METHOD:

Rising Head Test

WELL PARAMETERS:
bottom of screen (from m.p.)
top of screen (from m.p.)

top of sandpack (from m.p.)
static water level (from m.p.)
length of tested interval (ft)

riser diameter (in)
screen diameter (in)

borehole/sandpack diameter (in) ’

well radius (ft)
borehole radius (ft)

TEST PARAMETERS:
starting water level (from m.p.)
max. water level displacement (ft)

TIME

SINCE
MSMT START

(mins)
.00
.01
.02
.03
.03
.04
.05
.06
.07
.08
.08
.09
.10
.11
.12
.13
.13
.14
.15
.16
.17
.18
.18
.19
.20

(=« lNelNeNeNeNeNoNoNo Mo NeNoNe NeNo N NeNoNolNoNe N Ne e

URS CORPORATION

TIME
SINCE
TEST START
(mins)
0.00
0.01
0.02
0.03
0.03
0.04
0.05
0.06
0.07
0.08
0.08
0.09
0.10
0.11
0.12
0.13
0.13
0.14
0.15
0.16
0.17
0.18
0.18
0.19
0.20

19

8.98
10.17

8.25
0.083
0.344

8.98
1.5

DEPTHTO RESIDUAL RECOVERY

WATER
(feet)
10.48
10.48
10.48
10.48
10.48
10.48
10.48
10.48
10.48
10.48
10.48
10.48
10.48
10.48
10.48
10.48
10.48
10.48
10.48
10.48
1048
10.48
10.48
10.47
10.47

Page 1 of 5

RECOVERY
(feet)
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.49
1.49

RATIO

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

4601N002\URS I1SLUG xls
2/9/2001



R4

SLUG TEST DATA

PROJECT:
WELL NO:

TEST METHOD:

Jones Environmental Services, Inc.

URS-1

WELL PARAMETERS:
bottom of screen (from m.p.)
top of screen (from m.p.)

top of sandpack (from m.p.)
static water level (from m.p.)
length of tested interval (ft)

riser diameter (in)
screen diameter (in)
borehole/sandpack diameter (in)

well radius (ft)

borehole radius (ft)

TEST PARAMETERS:

starting water level (from m.p.)

max. water level displacement (ft)

TIME

SINCE
MSMT START

(mins)
.21
.22
.23
.23
.24
.25
.26
.27
.28
.28
.29
.30
.31
.32
.33
.33
.35
.37
.38
.40
.42
.43
.45
.47
.48

[« =« lNeNeoNe NooolcNoNoNeNoNe-NeNolNeNoNeNe Nolle e

URS CORPORATION

TIME

SINCE
TEST START

(mins)
.21
.22
.23
.23
.24
.25
.26
.27
.28
.28
.29
.30
.31
.32
.33
.33
.35
.37
.38
.40
.42
.43
.45
.47
.48

(=~ elNo oo No ool Nol«NeNeNoNoeNelNeNoelNolNeNoleNe)

Rising Head Test

’

19

8.98
10.17

8.25
0.083
0.344

8.98
1.5

DEPTHTO RESIDUAL RECOVERY
RECOVERY
(feet)

WATER
(feet)
10.47
1047
1047
10.47
10.47
10.47
1047
10.47
10.46
10.46
10.46
10.46
10.46
10.45
10.45
10.45
10.44
10.43
10.43
10.42
1041
10.41
10.40
10.39
10.39

Page 2 of 5

1.49
1.49
1.49
1.49
1.49
1.49
1.49
1.49
1.48
1.48
1.48
1.48
1.48
1.47
1.47
1.47
1.46
1.45
1.45
1.44
1.43
1.43
1.42
141
1.41

~ RATIO

1.00
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.98
0.98
0.98
0.98
0.97
0.97
0.97
0.96
0.95
0.95
0.95
0.94
0.94

4601IN002\URS ISLUG xls
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SLUG TEST DATA
PROJECT: Jones Environmental Services, Inc.
WELL NO: URS-1

TEST METHOD: Rising Head Test

WELL PARAMETERS:
bottom of screen (from m.p.) 19
top of screen {from m.p.) 7
top of sandpack (from m.p.) 6
static water level (from m.p.) 8.98
length of tested interval (ft) 10.17
riser diameter (in) 2
screen diameter (in) . 2
borehole/sandpack diameter (in) ’ . 8.25
well radius (ft) 0.083
borehole radius (ft) 0.344
TEST PARAMETERS:
starting water level (from m.p.) 8.98
max. water level displacement (ft) 1.5
TIME TIME
SINCE SINCE DEPTHTO RESIDUAL RECOVERY
MSMT START TEST START WATER RECOVERY RATIO
(mins) (mins) (feet) (feet) '
0.50 0.50 10.38 1.40 093
0.52 0.52 10.37 1.39 0.93
0.53 0.53 10.36 1.38 0.92
0.55 0.55 10.36 1.38 092
0.57 0.57 10.35 1.37 0.91
0.58 0.58 10.35 1.37 0.91
0.60 0.60 10.34 1.36 0.91
0.62 0.62 10.33 1.35 0.90
0.63 0.63 10.33 1.35 0.90
0.6S 0.65 10.32 1.34 0.89
0.67 0.67 10.31 1.33 0.89
0.68 0.68 10.31 1.33 0.88
0.70 0.70 10.30 1.32 0.88
0.72 0.72 10.29 1.31 0.88
0.73 0.73 10.29 1.31 0.87
0.75 0.75 10.28 1.30 0.87
0.77 0.77 10.28 1.30 0.86
0.78 0.78 10.27 1.29 0.86
0.80 0.80 10.26 1.28 0.86
0.82 0.82 10.26 1.28 0.85
0.83 0.83 10.25 1.27 0.85
0.85 0.85 10.25 1.27 0.84
0.87 0.87 10.24 1.26 0.84
0.88 0.88 10.23 1.25 0.84
0.90 0.90 10.23 1.25 0.83

46019\002\URS 1SLUG xls
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SLUG TEST DATA
PROJECT: Jones Environmental Services, Inc.
WELL NO: URS-1

TEST METHOD: Rising Head Test

WELL PARAMETERS:
bottom of screen (from m.p.) 19
top of screen (from m.p.) 7
top of sandpack (from m.p.) 6
static water level (from m.p.) 8.98
length of tested interval (ft) 10.17
riser diameter (in) 2
screen diameter (in) 2
borehole/sandpack diameter (in) ’ 8.25
well radius (ft) 0.083
borehole radius (ft) 0.344
TEST PARAMETERS:
starting water level (from m.p.) 8.98
max. water level displacement (ft) 1.5
TIME TIME
SINCE SINCE DEPTHTO RESIDUAL RECOVERY
MSMT START TEST START WATER RECOVERY RATIO
(mins) (mins) (feet) (feet)
0.92 0.92 10.22 1.24 0.83
0.93 0.93 10.22 1.24 0.82
0.95 0.95 10.21 1.23 0.82
0.97 0.97 10.21 1.23 0.82
0.98 0.98 10.20 1.22 0.81
1.00 1.00 10.19 1.21 0.81
1.20 1.20 10.12 1.14 0.76
1.40 1.40 10.06 1.08 0.72
1.60 1.60 10.00 1.02 0.68
1.80 1.80 9.94 0.96 0.64
2.00 2.00 9.88 0.90 0.60
2.20 2.20 9.84 0.86 0.57
2.40 2.40 9.79 0.81 0.54
2.60 2.60 9.75 0.77 0.51
2.80 2.80 9.71 0.73 0.49
3.00 3.00 9.67 0.69 0.46
3.20 3.20 9.64 0.66 0.44
3.40 3.40 961 0.63 042
3.60 3.60 9.58 0.60 0.40
3.80 3.80 9.55 0.57 0.38
4.00 4.00 9.52 0.54 0.36
4.20 4.20 9.50 0.52 0.34
4.40 4.40 9.47 0.49 0.33
4.60 4.60 9.45 0.47 0.31
4.80 4.80 9.42 0.44 0.30

46019\002\URS ISLUG xls
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SLUG TEST DATA

PROJECT: Jones Environmental Services, Inc.

WELL NO: URS-1

TEST METHOD:

Rising Head Test

WELL PARAMETERS:
bottom of screen (from m.p.)
top of screen (from m.p.)

top of sandpack (from m.p.)
static water level (from m.p.)
length of tested interval (ft)

riser diameter (in)
screen diameter (in)

borehole/sandpack diameter (in)

well radius (ft)
borehole radius (ft)

TEST PARAMETERS:

starting water level (from m.p.)

max. water level displacement (ft)

TIME

SINCE
MSMT START

(mins)
.00
.20
.40
.60
.80
.00
.20
.40
.60
.80
.00
.20
.40
.60
.80
.00
.20
.40
.60
.80

MO OWOOMMNINIddnnonnoaonnanuvmununmuyrn

URS CORPORATION

TIME

SINCE

’

TEST START
(mins)

VOOV III IO LT T O W

.00
.20
.40
.60
.80
.00
.20
.40
.60
.80
.00
.20
.40
.60
.80
.00
.20
.40
.60
.80

19

8.98
10.17

2

2
8.25
0.083
0.344

8.98
1.5

DEPTHTO RESIDUAL RECOVERY

WATER
(feet)
9.41
9.39
9.37
9.35
9.33
9.32
9.31
9.30
9.28
9.27
9.26
9.25
9.24
9.23
9.22
9.21
9.20
9.19
9.18
9.17

Page S of 5

RECOVERY
(feet)
043
0.40
0.39
0.37
0.35
0.34
0.32
0.32
0.30
0.29
0.28
0.27
0.26
0.25
0.24
0.23
0.22
0.21
0.20
0.19

RATIO

0.28
0.27
0.26
0.25
0.24
0.23
0.22
0.21
0.20
0.19
0.19
0.18
0.17
0.16
0.16
0.15
0.15
0.14
0.13
0.13
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IMMINENT HAZARD EVALUATION
263 HOWARD STREET
LOWELL, MASSACHUSETTS

1.0 INTRODUCTION

On behalf of URS, an Imminent Hazard evaluation was conducted for a property located at 263
Howard Street in Lowell, Massachusetts. The property is located in an industrial section of
Lowell. It is currently operated as a Transfer, Storage and Disposal (TDS) facility by Jones
Environmental. Ground water beneath the building is impacted with volatile organic compounds
(VOCs) due to historical waste management operations at the Site. Because VOCs may migrate
from groundwater through pore spaces in the soil and subsequently into indoor air, two indoor air
samples were collected. Several VOCs were detected in the indoor air samples. However,
because the facility is an active TSD facility, to evaluate whether concentrations of VOCs were
detected due to ground water impacts or to other sources within the active facility, a Site visit
was performed on November 21, 2000. During this visit, it was discovered that the building was
constructed over a crawl space with a dirt foundation and that some areas of the building had a
wooden floor. It was concluded that ground water could be a source of VOCs to indoor air.

Based on this conclusion, an Imminent Hazard evaluation was performed.

This evaluation was performed in accordance with 310 CMR 40.0950 of the Massachusetts
Contingency Plan and in general accordance with the Massachusetts Department of
Environmental Protection (MADEP) Guidance for Disposal Site Risk Characterization — In
Support of the Massachusetts Contingency Plan (MADEP, 1995).

Risk was characterized using the general procedures for a Method 3 risk assessment incorporating
realistic and health protective exposure assumptions. The evaluation focuses on current uses and

activities likely to occur at the property. This report includes a description of the chemicals of

SASundstrom, Ph.D., D.AB.T.
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concern detected at the property, the dose-response relationships for the chemicals of concern, an
exposure assessment, and an evaluation of the potential human health risks associated with the

presence of these chemicals at the property.

The report is organized as follows:

. identification of chemicals of concern;
. dose-response assessment;

. exposure assessment; and

. risk characterization. .,

All tables appear at the end of the text. Concentrations in groundwater are reported in
micrograms per liter (ug/1), which is equivalent to parts per billion (ppb) and concentrations in air
are reported in micrograms per cubic meter (ug/m’) or in parts per billion volume per volume
(ppb v/v). Conversion between the two units uses both the Ideal Gas Law and Dalton’s Law of

Partial Pressure.

SASundstrom, Ph.D., D AB.T.
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2.0 IDENTIFICATION OF CHEMICALS OF CONCERN

Two indoor air samples were collected from the office areas in the building located at 263
Howard Street. The samples were analyzed for VOCs by USEPA Method TO-14. Twelve
VOCs were detected: methylene chloride; 1,1-dichloroethane; 1,1-dichloroethane; 1,1,1-
trichloroethane; benzene; trichloroethene; toluene; tetrachloroethene; ethyl benzene; xylenes;
styrene; acetone; and 2-butanone. The,reported concentrations are shown in Table 1. VOCs that
were not detected in ground water and that were detected at concentrations less than MADEP
published Background Indoor Air Concentrations (MADEP, 1992; 1994) were not considered
compounds of concern. Methylene chloride, benzene, ethyl benzene, xylenes, and 2-butanone
were detected at concentrations less than typical background concentrations. Benzene and 2-
butanone were also not detected in ground water; thus, they were not considered compounds of

concern.

SASundstrom, Ph.D., D.AB.T.
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3.0 DOSE-RESPONSE ASSESSMENT

The dose-response assessment presents data relating potential doses received from exposure to
chemicals to potential health effects (response). Information is provided in this section relative to
the dose-response relationships for the chemicals of concern, based on available laboratory animal
studies and human epidemiology as reported in the USEPA's Integrated Risk Information System,
USEPA's Health Effects Summary Tabjes (1992; 1995), USEPA’s Health Risk Technical Support
Center, and the Background Documentation for the Development of the MCP Numerical

Standards (MADEP, 1994).

3.1 ASSESSMENT OF NONCARCINOGENIC HEALTH EFFECTS

In accordance with MADEP guidance, the chronic Reference Concentration (RfC) was used as
primary criteria for evaluating noncarcinogenic effects due to exposure to chemicals in air.

Chronic RfCs are estimates of a daily exposure concentrations for the human population
(including sensitive sub-populations) that are likely to be without an appreciable risk of

deleterious effects during a lifetime of exposure (USEPA, 1989a). RfCs are presented in Table 2.

3.2 ASSESSMENT OF CARCINOGENIC HEALTH EFFECTS

Carcinogens are considered by MADEP policy to lack a threshold of no adverse effects; this
policy implies that any exposure carries some risk. Inhalation Unit Risks have been developed
based on the slope of the dose-response curve from studies conducted to evaluate cancer risks
resulting from inhalation exposures. The Unit Risk multiplied by the average daily exposure

concentration provides an estimate of the upper 95 percent confidence interval of the incremental

SASundstrom, Ph D, D.AB.T.
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lifetime carcinogenic risk, or probability of cancer occurring above normal background rates.

Published Inhalation Unit Risks for the chemicals of concern are presented in Table 2.

Carcinogens are classified by USEPA using a weight-of-evidence classification system to indicate
the degree of confidence between chemical exposure and the likelihood of causing human cancer.
Classifications are based primarily on the degree of evidence for cancer to occur based on human
and animal studies. USEPA weight-of-evidence categories are: A, known human carcinogen; B1
or B2, probable human carcinogen; B1 indicates that limited human data are available; B2
indicates sufficient data in laboratory animals and inadequate or lack of evidence in humans; C,
possible human carcinogen based on linpited laboratory animal evidence and inadequate or lack of
human data; D, not classifiable based on inadequate or no evidence; and E, no evidence of

carcinogenicity to humans.

SASundstrom, Ph.D., D.AB.T.
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4.0 EXPOSURE ASSESSMENT

An exposure assessment was performed to identify current exposure scenarios by which chemicals
present in indoor air at 263 Howard Street may reach potential human receptors. Potential
receptors and exposure pathways were identified, exposure point concentrations were estimated,

and average daily exposure concentrations were calculated.

’

4.1 EXPOSURE SCENARIOS

Potential exposure to VOCs was evaluated for employees working in the commercial/industrial
building. To estimate average exposure concentrations for adults who could potentially be
exposed to VOCs via inhalation of indoor air, several assumptions were made. The duration of
exposure was assumed to be eight hours per day and the frequency of exposure was assumed to
be 250 days per year (MADEP, 1996; USEPA, 1990). The exposure period was assumed to be
for 5 years (MCP, 1999).

42 EXPOSURE POINT CONCENTRATIONS

Under current conditions, exposure point concentrations for chemicals of concern were assumed

to be the average of the concentrations detected in the two indoor air samples (Table 2).

43 ESTIMATION OF AVERAGE DAILY EXPOSURES

Estimated average daily exposure concentrations for inhalation exposures were calculated using
equations adapted from MADEP guidance (MADEP, 1995). Estimating average exposure

concentrations rather than average exposure doses is technically more accurate because

SASundstrom, Ph.D., D AB.T.
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compounds that elicit route-of-entry effects where the toxic effect is directly on the lung (e.g,,
irritants and sensitizers) would be inappropriately evaluated if they were calculated as a systemic
dose and because pharmacokinetic differences such as absorption and metabolism do not have to

be adjusted as they would have to be to estimate a systemic dose (USEPA, 1989b).

Estimated average daily exposure concentrations for inhalation of VOCs in indoor air were

calculated using the following equation:

ADE = CxxEFxEDxEPxC,;xC,
, AP
where:
ADE = Chronic or Lifetime Average Daily Exposure concentration
(mg/m?’)
Cx = Exposure point concentration of chemical (mg/m’)
EF = Exposure frequency (hr/event)
ED = Exposure duration (events/year)
EP = Exposure period (years)
C = Conversion factor (days/hour)
C, = Conversion factor (years/day)
AP = Averaging period (years)

Under current conditions, employees working at 263 Howard Street may be exposed to chemicals

detected in indoor air. Estimated average daily exposure concentrations are presented in Table 3.

SASundstrom, Ph.D., D.A.B.T.
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5.0 RISK EVALUATION

5.1 METHODS TO EVALUATE RISKS

This Imminent Hazard evaluation assesses current health risks associated with exposure to VOCs
detected in indoor air. Risks are characterized for the chemicals of concern by integrating data
developed in the Dose-Response Assessment and Exposure Assessment. These risks are
compared to risk management criteri; specified in the MCP. The risk management criteria
represent a level of risk above which the MADEP has determined that a remedial action is needed
in the short term. Methodologies for evaluating noncarcinogenic health hazards and

carcinogenic risks are presented below.

5.2  Estimation of Noncarcinogenic Risk

Noncarcinogenic effects are characterized in terms of a Hazard Index. This method assumes that
there is an exposure below which adverse effects are not expected to occur (USEPA, 1989a).

The Hazard Index is calculated for each noncarcinogenic chemical of concern by dividing the
average daily exposure concentration in mg/m’ by the chemical-specific reference concentration

(RfC) also in mg/m’® as shown in the equation below.

Hazard Index = C;;DE

The hazard indices for each chemical are summed to yield a hazard index for that particular
exposure pathway. Then for each receptor, hazard indices for each exposure pathway are

summed to yield a total hazard index for the receptor. If the hazard index is equal to or less than

SASundstrom, Ph.D., D AB.T.
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10.0, risks associated with exposure to the chemicals are not considered to pose an Imminent

Hazard and immediate remedial measures are not warranted.

5.3  Estimation of Carcinogenic Risk

The potential for carcinogenic health effects is characterized in terms of an incremental lifetime
cancer risk. Risks are estimates of the incremental lifetime probability of an individual developing
cancer above background cancer incidence. An incremental lifetime carcinogenic risk is
calculated for each chemical in the inhalation pathway by multiplying the LADE in pg/m’ by the

chemical-specific Unit Risk in (ug/m’)? as shown in the equation below.

Risk = LADE x Unit Risk

For each exposure pathway, the chemical-specific risks are summed together, and then the risks
for each exposure pathway are summed to yield a total risk for that particular medium. Finally,
risks for all media of concern are summed to yield a total site risk for each receptor. A total
incremental lifetime carcinogenic risk that does not exceed the acceptable lifetime carcinogenic
risk limit is equal to 1 x 10” (i.e., one in 100,000) indicates that conditions at the Site do not pose

an Imminent Hazard and immediate remedial measures are not warranted.
5.2 RISKS TO HUMAN HEALTH

The potential risks to human health were evaluated for exposure to VOCs in indoor air in the
building located at 263 Howard Street. The intent was to provide a realistic, but conservative
assessment of the degree of risk associated with exposure to chemicals detected in indoor air

under current conditions.

Under current conditions, employees may be exposed to VOCs detected in indoor air.

Noncarcinogenic and carcinogenic health risks were estimated for adults who work in the

SASundstrom, Ph.D.,DAB.T.
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building. The hazard index for the first scenario is estimated to be 0.26, which is less than the risk
management criterion of 10 for noncarcinogenic health effects (Table 4). The incremental lifetime
carcinogenic risk is estimated to be 3.3 x 10, which is less than the risk management criterion of
1 x 10® (Table 4). Thus, this evaluation demonstrates that conditions at the Site do not pose an

Imminent Hazard and that immediate remedial measures are not warranted.

SASundstrom, Ph.D., D AB.T.
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6.0 SUMMARY

An Imminent Hazard evaluation was performed for the property located at 263 Howard Street in
Lowell, Massachusetts to evaluate potential risks to human health that may require immediate
remedial measures. It was performed in accordance the MCP using the MADEP guidance
document, Guidance for Disposal Site Risk Characterization — In Support of the Massachusetts
Contingency Plan (MADEP, 1995). The evaluation was divided into four sections: identification
of chemicals of concern, dose-response assessment, exposure assessment, and risk
characterization. Current risks were evaluated with respect to exposure to VOCs detected in

indoor air in the building.

Twelve VOCs were detected in indoor air. Two VOCs were excluded from the evaluation
because they were not detected in ground water samples and they were detected at concentrations
less than MADEP published background indoor air concentrations. Exposure concentrations
were calculated for the remaining ten VOCs and risks were quantified for employees working at

the property.

Noncarcinogenic health hazards are evaluated by dividing the average daily exposure
concentrations by appropriate chemical-specific RfCs. Incremental lifetime carcinogenic risks are
estimated by multiplying the average daily exposure concentrations by chemical-specific
Inhalation Unit Risks. The results demonstrate that both noncarcinogenic and carcinogenic risks
are less than the MCP risk management criteria. Thus, an Imminent Hazard does not exist at this

property and immediate remedial measures are not warranted.
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7.0 LIMITATIONS

Reasonable care was used in performing all the analyses in this report. The analyses were based
on information available at the time of the investigation and on the assumption that the
information provided (such as the sampling and analytical data) is accurate and reliable. The

analyses assume that the laboratory anglytical data were checked for QA/QC requirements.
ry anglyt
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METHOD 3
RISK ASSESSMENT
JONES ENVIRONMENTAL SERVICES, INC.
263 HOWARD STREET
LOWELL, MASSACHUSETTS

1.0 INTRODUCTION

1.1  OBJECTIVE ’

On behalf of Dames & Moore/URS, a human health risk assessment for the Jones Environmental
Services, Inc. facility located at 263 Howard Street in Lowell, Massachusetts was performed in
accordance with the Massachusetts Contingency Plan (MCP), 310 CMR 40.0900, which calls for
a risk assessment to be completed for all disposal sites for which response actions are required
unless response actions have successfully reduced concentrations of chemicals in environmental
media to background levels. The purpose of this study was to evaluate whether chemicals found
in ground water, soil, indoor air, and surface water during the Phase 11 Comprehensive Site
Assessment pose a significant risk of harm to human health, public welfare or the environment, as

defined in the MCP.

1.2 METHODS

This risk characterization was performed in accordance with 310 CMR 40.0900 and in general
accordance with the Massachusetts Department of Environmental Protection (MADEP)
Guidance for Disposal Site Risk Characterization — In Support of the Massachusetts
Contingency Plan (MADEP, 1995), Background Documentation for the Development of the
MCP Numerical Standards (MADEP, 1994) and relevant guidance documents from the U.S.
Environmental Protection Agency (USEPA).
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Risk was characterized for this site using MADEP Method 3, which applies to sites at which
chemicals are present in or will foreseeably migrate to an environmental medium in addition to
ground water and soil. This assessment of risk includes a description of the chemicals detected at
the Site, their physical and chemical properties, their toxicological characteristics, and an
evaluation of the potential human health and environmental risks associated with the presence of

these chemicals at the Site.

The report is organized as follows:

. Hazard identification;
. 2
. Dose-response information;
. Exposure assessment;
. Risk characterization;
. Uncertainties; and

Stage I Environmental Assessment.

All tables appear at the end of the text. Concentrations in ground water and surface water are
reported in micrograms per liter (ug/l), which is equivalent to parts per billion (ppb) or in
milligrams per liter, which is equivalent to parts per million (ppm) and concentrations in soil are
reported in milligrams per kilogram (mg/kg), which is equivalent to ppm. Concentrations in air
are reported in micrograms per cubic meter (ug/m’) or in parts per billion volume per volume
(ppb v/v). Conversion between the two units uses both the Ideal Gas Law and Dalton’s Law of

Partial Pressure.
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2.0 HAZARD IDENTIFICATION

The hazard identification process includes a review of the existing analytical database for each
medium, tabulation of data with regard to detected chemicals, and selection of chemicals of

potential concern that were considered further in the risk assessment.

2.1 SITE DEFINITION

’

The Jones Environmental Services, Inc. property, referred to herein as the Site, is about 30,000
square feet in size and is located at 263 Howard Street in Lowell, Massachusetts, within an area
of heavy industrial use. The Site is bordered to the north-east by Howard Street, to the south-
east by Tanner Street, and to the north-west by River Meadow Brook. Ground water flows north
across the Site toward River Meadow Brook. The Lowell Connector is located west of the
brook. A sheet metal shop borders the site to the south-west. Across Howard and Tanner
Streets, the Site is bordered to the north-east by a machining and welding shop, to the east by a
power plant and to the south-east by a boiler works and machine shop. The Silresim Chemical
Corporation Superfund Site is located hydraulically up gradient of the Site approximately 0.1
miles south of the Site. The Site and surrounding area have a long history of industrial
development. The Site has been used to treat and temporarily store hazardous material s>ince

1976.

Approximately half of the property is covered by a building, part of which is used as an
office/laboratory space and part of which is used as a drum storage area. Most of the outside
space to the south is paved with asphalt. A small area on the north-west side of the building is not

paved. The property is surrounded by a chain-linked fence.
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The Site for this assessment is defined as the Jones Environmental Services, Inc. property and the
River Meadows Brook where chemicals have come to be located (see Figure 2, Phase II report,

Dames & Moore/URS, 2001).

2.2 REVIEW OF THE ANALYTICAL DATABASE

The following guidelines were used to evaluate ground water, soil, indoor air, and surface water
analytical data and to develop a list of chemicals of potential concern. Chemicals reported by the
laboratory as estimated concentrations (ie., flagged with a "J") were considered to be
representative of actual concentration§. A concentration of one-half of the detection limit was
used to represent the possible presence of a chemical in samples in which the chemical was
reported as not detected, unless it had not been positively detected in any samples in that
particular medium (MADEP, 1995). Samples reported as non-detect were excluded if one-half

the detection limit was greater than the maximum detected value in that medium.

2.2.1 Ground water

Several environmental investigations have been conducted since 1984. Three overburden
monitoring wells were installed (GZA-1, GZA-2 and GZA-3) and sampled for volatile organic
compounds (VOCs) in December 1984 and July 1985. In July 1985, five additional wells were
installed (GZA-4, GZA-5, WE-1, WE-2, and WE-3) and were also sampled for VOCs. Two
additional monitoring wells (MW-4 and MW-5) were installed in 1987. Monitoring wells GZA-5,
WE-1, WE-2, WE-3, MW-4, and MW-5 were sampled and analyzed for VOCs in 1987.

Monitoring wells WE-2 and WE-3 were also sampled and analyzed for VOCs and total metals in
March 1994. The results of these historical sampling events are presented in Table 2 of the MCP
Phase II Comprehensive Site Assessment Report (Dames & Moore/URS, 2001). In general, the
results show that VOCs are present in monitoring wells located on the edge of the property up
gradient of the potential source areas on the Site. The results also show that the highest
concentrations were detected in monitoring well MW-4, which is located in the south-east corner

of the building in the vicinity of the former catchbasin/sump (also referred to as AOC #3). VOCs
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were also detected in the monitoring wells down gradient of monitoring well MW-4 (GZA-4,
GZA-5 and WE-3). The highest concentrations detected down gradient of the catchbasin/sump
were detected in monitoring well GZA-4. In 1986, the catchbasin/sump was cleaned. In 1987,
additional material was removed from this catchbasin/sump and the sump was closed. Figure 3 in
the MCP Phase II Comprehensive Site Assessment Report shows the locations of monitoring
wells GZA-1 through GZA-5 and WE-1 through WE-3 (Dames & Moore/URS, 2001). Figure 2
in the MCP Phase II Comprehensive Site Assessment Report (Dames & Moore/URS, 2001)

shows the locations of monitoring wells MW-4 and MW-5.

In September 2000, Dames & Moore/URS installed three additional monitoring wells (URS-1,
URS-2 and URS-3) to replace GZA-3, WE-1 and WE-2, which had been destroyed. Figure 2 in
the MCP Phase II Comprehensive Site Assessment Report (Dames & Moore/URS, 2001) shows
the locations of the monitoring wells. Monitoring wells GZA-4, WE-3, MW-4, MW-5, URS-1,
URS-2, and URS-3 were sampled and analyzed for VOCs by USEPA Method 8260B. The results
of this sampling event were considered to represent current ground water conditions. Table 1
summarizes the chemicals detected including frequencies of detection, maximum concentrations,
and average concentrations. The results are presented for monitoring wells located up gradient
of the former catchbasin/sump (i.e., AOC #3), monitoring well MW-4, which is adjacent to the
former catchbasin/sump, and down gradient of the former catchbasin/sump area. The up gradient
wells were considered to be monitoring wells located south-west (MW-5), south (URS-1) and
south-east (URS-2 and URS-3) of AOC #3.! The highest concentrations were detected in
monitoring well URS-2, which is located in close proximity to MW-4. The down gradient wells
were considered to be GZA-4 and WE-3. Table 2 compares the concentrations of VOCs detected
in monitoring well MW-4 and the two down gradient monitoring wells (GZA-4 and WE-3) in the

previous sampling events with the concentrations detected in the current sampling event. The

1 Note that the highest concentrations detected in the up gradient monitoring wells were detected in monitoring well
URS-2, which is located in close proximity to MW-4. Although URS-2 is hydraulically up gradient of MW-4, the
concentrations detected in URS-2 are probably due to impacts from AOC #3. Nevertheless, because the concentrations
detected in MW-4 were significantly higher than URS-2, monitoring well URS-2 was considered to be up gradient
rather than part of the potential source area.

SASundstrom, Ph.D., D.AB.T. 5
June 21, 2001



A=

results suggest that although the concentrations down gradient are improving, the concentrations

of 1,1-dichloroethane and trichloroethene and toluene appear to be increasing in the source area.

2.2.2 Seil

In July 1985, Wehran Engineering collected three soil samples from inside the drum storage
building. Sample locations are shown in Figure 3 in the MCP Phase I Comprehensive Site
Assessment Report (Dames & Moore/URS, 2001). The samples were collected from 1.5 to two
feet below the surface and were analyzed for VOCs. Low concentrations of 1,1,1-trichloroethane
(<1.0 mg/kg) were detected in two oflthe samples. Trace concentrations of several other VOCs
were also detected. Table 1 in the MCP Phase II Comprehensive Site Assessment Report
presents a summary of the analytical data (Dames & Moore/URS, 2001). A composite sample
was also collected from inside the building and analyzed for polychlorinated biphenyl compounds,
pesticides and EP-toxicity metals. Pesticides and polychlorinated biphenyl compounds were not

detected and EP-toxicity metals did not exceed regulatory criteria.

In November 1994, six additional soil samples were collected 0.5 to one foot below the surface
from inside the building. Seven additional soil samples were collected approximately 0.5 feet
below the surface from areas outside the south-west side of the building. Sample locations are
shown in Figure 3 in the MCP Phase Il Comprehensive Site Assessment Report (Dames &
Moore/URS, 2001). The samples were analyzed for VOCs. Low concentrations of
trichloroethene (0.057 mg/kg to 0.38 mg/kg) and tetrachloroethene (0.007 mg/kg to 0.045
mg/kg) were detected in some of the samples beneath the building. VOCs were not detected in
samples collected from outside the building except for low concentrations of trichloroethene
(0.034 mg/kg) that were detected in one sample. Table 1 in the MCP Phase Il Comprehensive
Site Assessment Report presents a summary of the analytical data (Dames & Moore/URS, 2001).

In August 2000, Dames & Moore/URS collected three soil samples on the north side of the
building using a hand auger where two releases reportedly occurred (see Figure 3 in the MCP

Phase II Comprehensive Site Assessment Report, Dames & Moore/URS, 2001). The soil samples
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were screened with a photoionization detector. The sample with the highest headspace results,
which was collected one foot below the ground surface, was sent for laboratory analysis of VOCs
by USEPA Method 8260 and polychlorinated biphenyl compounds by USEPA Method 8082.

Several VOCs were detected; 1,1,1-trichloroethane, trichloroethene and tetrachloroethene were
detected in the highest concentrations. Table 3 presents the results of this sampling location.

Table 3 also shows MADEP leaching-based soil concentrations for GW-2 and GW-3 areas. The
soil concentrations are less than the leaching-based concentrations for both GW-2 and GW-3
areas with the exception of the concentrations of 1,1-dichloroethene (0.345 mg/kg) and
trichloroethene (45 mg/kg) for GW-2 areas. Because impacts to soil are located in surface soil
north of the site building and ground water in this area is flowing away from the building in this
area, 1,1-dichloroethene and trichloroethene concentrations in soil are unlikely to result in ground

water concentrations that could pose a significant risk to receptors.

2.2.3 Surface Water

Surface water samples have been collected from River Meadows Brook up stream and down
stream of the Site in 1984, 1985 and 1987. Results of these sampling events are shown in Table 3
in the MCP Phase Il Comprehensive Site Assessment Report (Dames & Moore, 2001). In
general, VOCs have been detected in both the up stream and down stream locations. The
concentrations detected in the down stream location decreased in 1987 compared to previous
sampling events, which may be due to cleaning and closure of the catchbasin/sump in 1985 and

1987.

In September 2000, Dames & Moore/URS collected up stream (SW-2) and down stream (SW-1)
surface water samples from the brook. Sample locations are shown in Figure 6 in the MCP Phase
II Comprehensive Site Assessment Report (Dames & Moore/URS, 2001). The samples were
analyzed for VOCs by USEPA Method 8260. Low concentrations of several VOCs were

detected in both locations. The results are shown in Table 4.
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2.2.4 Indoor Air

In October 2000, two indoor air samples were collected from the office/laboratory space. The
samples were analyzed for VOCs by USEPA Method TO-14. Thirteen VOCs were detected
some of which were probably due to normal operations of the facility or to up gradient sources.

Nevertheless, in February 2001, a ventilation system was installed in the crawl space below the
building to generate a negative air pressure to minimise vapors entering the building (Dames &
Moore/URS, 2001). In March 2001, two additional indoor air samples were collected from the
office/laboratory space and analyzed for VOCs by USEPA Method TO-14. The results of the

two sampling events are shown in Table 5.

2.3 PHYSICAL AND CHEMICAL PROPERTIES OF CHEMICALS OF CONCERN

Solubility is the upper limit of the dissolved concentration of a chemical in water at a specific
temperature. Aqueous concentrations in excess of solubility may indicate sorption onto sediments
or the presence of a non-aqueous phase liquid. Chemicals with high water solubilities tend to
remain dissolved in the water column and do not sorb strongly to soil or sédiment or
bioconcentrate in the food chain. They are also less likely to volatilize into ambient air and more
likely to biodegrade (Howard, 1993). VOCs are more soluble than semi-volatile compounds;
thus, VOCs are more likely to be dissolved in ground water and migrate with ground water than

the other types of compounds.

Volatilization of a pure chemical is dependent on the vapor pressure of the chemical. The higher
the vapor pressure, the more likely a chemical is to exist in a gaseous state. VOCs are generally
more volatile than other groups of chemicals such as polycyclic aromatic hydrocarbons, phenolic
compounds, polychlorinated biphenyl compounds, phthalates, and metals. Volatilization of a
compound from water is dependent on both the vapor pressure and water solubility of the
chemical. These properties can be related by dividing the vapor pressure (in atmospheres) by the

water solubility (in moles/m®) to yield an air/water partition coefficient referred to as Henry's Law
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Constant. The Henry's Law Constant relates the chemical concentration in the gas phase to its
concentration in the water phase and typically indicates how likely a chemical will be to volatilize
from water. Chemicals with Henry's Law Constants less than 107 atm-m*/mole will volatilize less
than water, and as water evaporates the concentration of the chemical will increase. Chemicals
with Henry's Law Constants around 10° atm-m’/mole will volatilize rapidly. Henry's Law
Constants for VOCs indicate that volatilization from ground water or soil into pore spaces in soil
is a likely transport mechanism. Thus, migration of VOCs into indoor air is a pathway of

potential concern.

The affinity a chemical has for soil iss expressed by a contaminant distribution coefficient (ka),
which is defined as the ratio of the concentration of a chemical sorbed to soil to its concentration
in water. The higher the ki, the more likely the chemical is to bind to soil or sediment than to
remain in water. Because chemicals readily adsorb to organic matter in soils, to adjust for the
fraction of organic carbon, the ky can be divided by the fraction of organic matter in the soil,
which yields the organic carbon partitioning coeflicient (k,.). The higher the k., the more likely
the chemical is to bind to soil or sediment than to remain in water. In general, VOCs do not sorb

to soil or sediment strongly.

Log octanol/water partition coefficient (k,+) provides a measure of the degree of chemical
partitioning between water and octanol. Generally, the higher the log of k., the more likely the
chemical is to bind to lipids than to remain in water. Experimental evidence using aquatic species
suggests that k,ws correlate well with bioconcentration factors (BCF). BCFs calculated based on
kows, however, often overestimate true BCFs because the equations assume that metabolism of the
chemical does not occur. VOCs generally do not bioconcentrate in organisms or biomagnify in

the food chain.

2.4 SOURCE AND ESTIMATED EXTENT OF IMPACT
The source and extent of contamination at the Site is discussed in detail in the Phase II report
(Dames & Moore/URS, 2001). Briefly, however, the primary sources of impact at the Site
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appear to be the former catchbasin/sump (i.e., AOC #3) and possibly the two reported surface
spills near the north side of the building (i.e., near soil sample SS-1). Soil sample results suggest
that impacted soil is likely to be limited to the surface primarily in these areas. Following release
to the subsurface environment, a fraction of the chemicals presumably migrated downward
through the soil, with some portion of the chemicals adsorbed onto soil particles and trapped
within soil pores during this downward migration. A fraction of these chemicals most likely
dissolved into the ground water. Impacts to ground water appear to be predominantly limited to
the area in the vicinity of monitoring well MW-4. Significantly lower concentrations were also
detected approximately 100 feet down gradient on the north side of the building (i.e., GZA-4 and

WE-3). Low concentrations of several VOCs were also detected in River Meadows Brook.
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3.0 DOSE-RESPONSE ASSESSMENT

The dose-response assessment presents data relating potential doses received from exposure to
chemicals to potential health effects (response). Information is provided in this section relative to
the dose-response relationships for the chemicals of concern, based on available laboratory animal
studies and human epidemiology as reported in the USEPA's Integrated Risk Information System
(IRIS) database, USEPA's Health Effects Assessment Summary Tables (1992), USEPA’s Health
Risk Technical Support Center, and the Background Documentation for the Development of the
MCP Numerical Standards (MADEP, 1994).

3.1 ASSESSMENT OF NONCARCINOGENIC HEALTH EFFECTS

In accordance with MADEP guidance, chronic oral Reference Doses (RfD) or chronic Reference
Concentrations (RfC) were used to evaluate noncarcinogenic effects. An RfD is a health-based
criterion used to evaluate noncarcinogenic effects from exposures involving ingestion or dermal
contact. Likewise, subchronic RfDs have been developed to estimate noncarcinogenic health
effects from subchronic exposures. The MADEP defines a subchronic exposure as an exposure
between several days and seven years (MADEP, 1995). An RfC is a health-based criterion used
to evaluate noncarcinogenic effects from inhalation exposures. Chronic RfDs and RfCs are
estimates of daily exposure doses or concentrations for the human population (including sensitive
sub-populations) that are likely to be without an appreciable risk of deleterious effects during a

lifetime of exposure (USEPA, 1989a). RfDs and RfCs are presented in Table 6.
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3.2 ASSESSMENT OF CARCINOGENIC HEALTH EFFECTS

Carcinogens are considered by MADEP policy to lack a threshold of no adverse effects; this
policy implies that any exposure carries some risk. Cancer potency factors, referred to as slope
factors (SFs), have been derived to estimate risks resulting from oral and dermal exposures based
upon this assumption. A SF is equal to the slope of the dose-response curve and, when multiplied
by the dose, provides an estimate of the upper 95 percent confidence interval of the incremental
lifetime cancer risk, or probability of cancer occurring above normal background rates. Similarly,
inhalation Unit Risks have been developed based on cancer slope factors or derived from
inhalation studies to evaluate cancer’ risks resulting from inhalation exposures. SFs and

inhalation Unit Risks for the chemicals of concern are presented in Table 6.

Carcinogens are classified by USEPA using a weight-of-evidence classification system to indicate
the degree of confidence between chemical exposure and the likelihood of causing human cancer.
Classifications are based primarily on the degree of evidence for cancer to occur based on human
and animal studies. USEPA weight-of-evidence categories are: A, known human carcinogen; B1
or B2, probable human carcinogen (B1 indicates that limited human data are available; B2
indicates sufficient data in laboratory animals and inadequate or lack of evidence in humans); C,
possible human carcinogen based on limited laboratory animal evidence and inadequate or lack of
human data; D, not classifiable based on inadequate or no evidence; and E, no evidence of

carcinogenicity to humans.

3.3 TOXICOLOGICAL PROFILES

General information and brief toxicological summaries for the chemicals of concern to human
health at the Site are presented below. Where available, information has been derived from the
IRIS database, from USEPA Health Effects Assessment Summary Tables (USEPA, 1992), from
the MADEP, and from the Agency of Toxic Substances and Disease Registry (ATSDR)

Toxicological Profiles.
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3.3.1 Benzene

In the past, benzene was widely used as a solvent (ATSDR, 1995). Currently, although much less
is used as a solvent, it is still used in paints, rubber cements, adhesives, paint removers, and rubber
goods. The majority of benzene is used in the manufacture of other chemicals. Benzene is also

present in gasoline and fuel oils.

Benzene is volatile and lipid-soluble and can be absorbed into the body following ingestion,
inhalation, and dermal contact. Although evidence is not available for the oral absorption of
benzene in humans, the animal data suggest that benzene would be absorbed with high efficiency.
Laboratory animal evidence indicates that about 90 percent is absorbed following ingestion. In
humans, about 50 percent is absorbed via the lungs. The rate of absorption through skin is much
less than that for inhalation; evidence suggests that less than one percent is absorbed. Following
absorption, benzene is widely distributed to all tissues. Over half of the absorbed dose is
distributed into bone marrow, adipose tissue, and liver. The majority of benzene is metabolized in
the liver. Some of the metabolites are reactive metabolites, which are believed to be responsible
for most of benzene-induced toxicity. Benzene is also metabolized in the bone marrow, the target
organ of benzene-toxicity. Metabolites of benzene are excreted in urine and unchanged benzene

is excreted in exhaled air.

The most significant health effects of benzene are hematotoxicity, immunotoxicity and
neurotoxicity. Humans have developed bone marrow toxicity following chronic occupational
exposure to benzene at concentrations estimated at 150 to 650 ppm. Aplastic anemia that may
result from exposure to benzene is also associated with non-lymphocytic leukemia. Laboratory
animal evidence also suggests that chronic ingestion of benzene may also cause bone marrow
toxicity. Data are not available regarding hematotoxicity following dermal contact.

Hematotoxicity is not a significant concern following acute exposures. Alterations in immune
function including autoimmunity and allergy have also been observed in benzene-exposed workers

following chronic inhalation.
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Drowsiness, dizziness, headache, vertigo and loss of consciousness may occur in humans
following acute inhalation of high concentrations of benzene. Central nervous system dysfunction
has also been reported in workers exposed chronically to low concentrations. Benzene is also
irritating to skin and eyes. Benzene has not been shown to cause adverse developmental effects in
humans. It has, however, been reported to cause some fetotoxicity such as decreased birth weight
in laboratory animals at concentrations that also cause maternal toxicity. Benzene has not been
found to be teratogenic. Benzene also has not been found to cause reproductive effects in humans
or laboratory animals. An oral RfD has not been established by USEPA; however, MADEP has
established an oral RfD equal to 5.0 x 10™ mg/kg/day and an inhalation RfC equal to 9.0 pg/m’.

Sufficient data exists to conclude that benzene is genotoxic. Structural and numencal
chromosome aberrations have been found in workers exposed occupationally to benzene.

Sufficient evidence also exists that benzene is carcinogenic in humans. Acute myeloid leukemia
has been shown to occur in workers with excess benzene exposure. USEPA has classified
benzene as a human carcinogen, Group A. Although dose-response data is controversial, USEPA
has established an oral carcinogenic potency factor equal to 2.9 x 10% (mg/kg/day)’ and an

inhalation unit risk equal to 8.3 x 10 (ug/m’)™.

3.3.2 Ethylbenzene

Ethylbenzene is used primarily to produce styrene and is used to produce a number of other

solvents (ATSDR, 1990). It is also used as a solvent and is a constituent of fuels and asphalt.

Ethylbenzene is rapidly absorbed by inhalation. Up to about 64 percent is absorbed by this route.
Human data are unavailable regarding the absorption of ethylbenzene following ingestion, but
animal studies indicate that it is also quickly absorbed by ingestion. These experiments indicate
that approximately 72 percent to 92 percent is absorbed by ingestion. Skin absorption may be a
significant route of uptake of ethylbenzene. Studies in humans indicate that ethylbenzene is

absorbed well through the skin. Approximately 40 percent to 50 percent was absorbed through
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skin in one study. In humans, about 2 percent of the total amount absorbed following inhalation
was distributed to fat. Other studies concerning the distribution of ethylbenzene in humans
following inhalation or ingestion are not available. Laboratory animal experiments indicate that
ethylbenzene is distributed throughout the body. Metabolism of ethylbenzene is rapid and occurs
predominantly in the liver. Quantitative and qualitative differences in the metabolism of
ethylbenzene occur between humans and laboratory animals. Ethylbenzene is rapidly excreted

primarily as urinary metabolites following inhalation or ingestion.

The primary effect in humans caused by inhalation of ethylbenzene is central nervous system
toxicity caused by inhalation of high concentrations. Acute inhalation of high concentrations
causes dizziness, ataxia and narcosis. Inhalation of ethylbenzene causes irritation of the
respiratory tract in humans and laboratory animals. High concentrations have been shown to
cause severe respiratory effects. Hepatic effects have not been reported in humans, but animal
studies have demonstrated mild effects on the liver most likely related to adaptive effects rather
than toxic effects. Likewise, laboratory animal studies have indicated that inhalation or ingestion
of ethylbenzene may cause kidney effects, although these effects have not been observed in
humans. In humans, developmental effects have not been reported. In laboratory animals,
developmental effects occur only after inhalation of concentrations sufficient to produce maternal
toxicity. USEPA has established an oral RfD equal to 1 x 10" mg/kg/day and an inhalation RfC

equal to 1.0 mg/m®.

Ethylbenzene is not mutagenic. Ethylbenzene is not associated with an increase in cancer
incidence in humans. USEPA has classified ethylbenzene as a Group D carcinogen indicating that
there is not evidence that ethylbenzene causes cancer in humans and there is inadequate evidence

to suggest that ethylbenzene causes cancer in laboratory animals.
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3.3.3 Toluene

The major use of toluene is as a component of gasoline to improve octane ratings (ATSDR,
1994). 1t is also used in paints, inks, adhesives, cleaning agents, and for chemical extraction. It is

used in urethane foams, pharmaceuticals, dyes, and cosmetic nail products.

Epidemiological and laboratory animal data indicate that toluene is rapidly absorbed via
inhalation. Although human data are unavailable, laboratory animal data indicate that uptake via
ingestion is less rapid. Toluene is also absorbed slowly through human skin. Following
inhalation, toluene is distributed to lipoid (brain and fat) and highly vascularized (liver and kidney)
tissues. Studies are unavailable concerning distribution following ingestion or dermal exposure.

Metabolism of toluene in humans and rats is similar. Metabolism is predominantly via the mixed
function oxidase system and other liver enzymes to form the major urinary metabolite, hippuric

acid (about 60 to 75 percent). Excretion generally occurs within 12 hours of exposure.

The major effect following exposure to toluene is central nervous system depression. At low
concentrations, toluene does not appear to have other systemic effects. At higher concentrations
(e.g., chronic exposure to 200 to 800 ppm), irritation of the respiratory tract is possible. The liver
and kidneys do not appear to be target organs. The evidence is inconclusive concerning the
developmental effects of toluene in humans; however, studies in laboratory animals suggest that
inhalation of toluene may be a developmental toxin. USEPA has established an oral RfD equ-al to
2.0 x 10" mg/kg/day based on changes in liver and kidney weights (1994) and an inhalation RfC
equal to 4.0 x 107 pg/m’ based on neurological effects (1992).

Evidence generally indicates that toluene is not mutagenic. There is no evidence in humans that
toluene is carcinogenic; moreover, laboratory animal bioassays are all negative. USEPA classifies
toluene as a Group D carcinogen because human data are unavailable and laboratory animal data

are inadequate.
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3.3.4 Xylenes

Xylenes are produced as a mixture of three xylene isomers: ortho, meta and para xylene.
(ATSDR, 1995). Xylene mixtures are used as industrial solvents and as intermediates in the
production of other synthetic products such as polyesters, plasticizers, pharmaceuticals, and

insecticides. Xylene isomers are also present in gasoline and fuel oils.

Epidemiological studies indicate that about 50 to 75 percent of inhaled xylene isomers are
absorbed. Limited data in humans are available regarding the absorption of xylenes following
ingestion. Laboratory animal data suggest, however, that about 87 to 92 percent is absorbed
orally. In humans, only about 0.1 to 2 percent of the amount absorbed by inhalation is absorbed
following dermal exposure. Most of the absorbed dose is initially associated with serum proteins
and is eventually distributed to lipid-rich tissues including the brain, blood, and fat. Uptake also
occurs in the liver and kidney. Xylenes are metabolized predominantly by mixed function oxidase
enzymes in the liver. Qualitatively, metabolism is similar in humans and laboratory animals. In
humans, about 95 percent of absorbed xylenes are metabolized and excreted as urinary

metabolites and the remainder is exhaled unchanged.

Occupational studies suggest that acute and chronic inhalation of xylenes may be associated with
neurological effects including headache, nausea, dizziness, fatigue, incoordination, confusion,
sensitivity to noise, and tremors. Acute exposure to high concentrations of xylenes causes
narcosis and anesthesia. Following inhalation, respiratory effects have been observed in humans
and laboratory animals. These effects include shortness of breath and irritation of the nose and
throat. Nose and throat irritation has been reported at concentrations equal to 20 ppm. Chronic
occupational exposure via inhalation has been associated with labored breathing and impaired
pulmonary function. Exposure to vapors produces eye irritation. Dermal exposure results in skin
irritation. In humans, hepatic effects have not been attributed to xylenes, but laboratory animal
experiments indicate that inhalation of high concentrations or ingestion of large doses produces
mild hepatic effects, which can be characterized more as adaptive effects rather than toxic effects.

Although ingestion of large doses and inhalation of high concentrations have produced mild
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kidney damage in laboratory animals, these effects have not been observed in humans. Xylenes
have not been shown to produce developmental effects in humans. Laboratory animal evidence
also does not indicate that exposure to xylenes causes developmental effects, except when the
dose is sufficient to produce maternal toxicity. USEPA has established an oral reference dose
equal to 2.0 mg/kg/day (IRIS, 1987). An inhalation RfC is pending in IRIS; MADEP (1994)

includes an inhalation RfC equal to 3.0 x 10" mg/m’.

Xylenes have not been shown to be mutagenic. Xylenes have not been shown to be carcinogenic

in either humans or laboratory animals. USEPA has classified xylenes as a Group D agent.

’

3.3.5 Naphthalene and 2-methyl naphthalene

The largest releases of naphthalene into the air result from the combustion of fossil fuels and the
use of naphthalene-containing mothballs (ATSDR, 1995). The coal tar industry is the major
source of small amounts of naphthalene that are discharged to land. The principal end use for
naphthalene was in the production of phthalic anhydride; o-xylene is now the preferred raw
material. Other uses include carbamate insecticides, surface-active agents and resins, synthetic
tanning agents, moth repellent, and miscellaneous organic chemicals. 2-methyl naphthalene is

used in the synthesis of organic chemicals such as insecticides.

Humans can absorb naphthalene by inhalation, ingestion and dermal contact, but the extent of
absorption is unknown. Information is not available regarding the absorption of 2-methyl
naphthalene. Some laboratory animal studies suggest that most of the absorbed dose of
naphthalene is distributed to adipose tissue followed by the kidneys, then the liver and lungs.
Other reports suggest that the highest concentration is in the lungs, followed by the liver and heart
while little was reported in fat. Fewer reports are available for 2-methyl naphthalene. The data
suggest, however, that 2-methyl naphthalene is primarily distributed to the liver. The key

metabolites of naphthalenes are the naphthoquinones, which have been shown to cause hemolysis,
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and glutathione adducts, which may be involved in pulmonary toxicity, although the lung does not
appear to be a target organ. 2-Methyl naphthalene is metabolized both by ring oxidation and

oxidation of the methyl group. Excretion of metabolites is predominantly via urine.

The greatest concern regarding exposure to naphthalene is hemolytic anemia. Infants are
particularly sensitive to this effect. Secondary to hemolytic anemia, liver and kidney toxicity is
often observed following oral, dermal or inhalation exposures. 2-Methyl naphthalene does not
appear to cause similar hematological effects. There are also some reports following occupational
exposures of lens opacities (i.e., cataracts), but it is still unclear whether these effects are due to
naphthalene or to impurities. Naphthalene exposure causes inflammation of the nose and lungs
and metaplasia of the nasal cavity in laboratory animals, but these effects have not been reported
in humans. Exposure of pregnant humans to high levels of naphthalene may result in
developmental effects, however only a limited number of studies have been performed. In these
studies, developmental effects have not been observed in laboratory animals. Likewise, data are
inconclusive regarding reproductive effects. There is not enough information to assess the
relevance of exposure to 2-methyl naphthalene to public health. USEPA established an oral RfD
for naphthalene equal to 2.0 x 107 mg/kg/day and an inhalation RfC equal to 3.0 ug/m*. Based
on structure-activity relationships, it was assumed that the oral RfD and inhalation RfC for 2-

methyl naphthalene equal to the RfD and RfC of naphthalene.

Data do not indicate that naphthalene or 2-methyl naphthalene are genotoxic or carcinogenic.

3.3.6 Alkyl benzenes

Alkyl benzenes such as tert-butyl benzene and 1,2,4-trimethyl benzene are present in petroleum
and coal tar (HSDB; ACGIH, 1991; USEPA, 1997b). These compounds also can be purified and
used as solvents, paints and enamels, in textile dyeing and printing, and as intermediates in the

synthesis of various other compounds.
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Information regarding the toxicity of trimethyl benzenes was gleaned from the Hazardous
Substance Database, which is maintained by the National Library of Medicine and the American
Conference of Governmental Industrial Hygienists publication entitted Documentation of the
Threshold Limit Values and Biological Exposure Indices (1991). Information regarding
isopropyl benzene was obtained from USEPA’s Toxicological Review In Support of Summary
Information on the Integrated Risk Information System (IRIS). Because of structural similarities
and solvent-like properties, however, the effects of different alkyl benzenes (e.g., toluene, xylenes,

1,2,4-trimethyl benzene, and n-propyl benzene, etc.) are likely to be similar to one another.

Isopropyl benzene is absorbed readily via inhalation. Information is not available regarding
absorption following ingestion in hurr:ans; however, like most solvents it is probably absorbed
fairly well. Laboratory animal studies support this assumption. Isopropyl benzene is metabolized
efficiently and is excreted primarily via urine.  The pharmacokinetic properties of isopropyl

benzene are similar to other solvents; thus, it is likely that the other alkyl benzenes are also similar.

All of the alkyl benzenes are irritating to mucous membranes, eyes, nose, throat, and skin
following inhalation of high concentrations or dermal contact with concentrated solutions. Like
most solvents, ingestion or inhalation causes transient-reversible central nervous system
depression. Symptoms include headache, anorexia, muscular weakness, incoordination, nausea,
vertigo, mental confusion, and eventually unconsciousness. Acute exposure to high doses via
ingestion or inhalation causes symptoms resembling those of general anesthesia. 1,24-
Trimethylbenzene has been reported to cause asthmatic bronchitis and blood dyscrasias following
exposure to high vapor concentrations. Several subchronic studies with isopropyl benzene have
been performed in laboratory animals. High concentrations of vapors have resulted in increased
kidney, adrenal gland and liver weights. These effects are reversible and are likely to represent an
adaptive response rather than a pathological effect with the possible exception of the increase in
kidney weights. In male rats, the evidence suggests that this effect is probably attributable to an
-2 microglobulin mechanism (i.e., male rat-specific nephropathy). One study showed some
hematological effects, but the alterations were considered to be of minor toxicological
significance. Studies in rats and rabbits have not demonstrated reproductive and developmental

effects following either ingestion or inhalation of isopropyl benzene. USEPA has not established
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oral RfDs or inhalation RfCs for most of these compounds except isopropyl benzene. USEPA
established an RfD for isopropyl benzene equal to 0.1 mg/kg/day based on increased kidney
weights in female rats and an RfC equal to 0.4 mg/m’ based on increased kidney and adrenal
weights in rats. As indicated above, because of the structural and toxicological similarities of
several of the alkyl benzenes to isopropyl benzene, the toxicity factors for isopropyl benzene were
used as the toxicity criteria for the alkyl benzenes with similar structures to isopropyl benzene.
Likewise, because 1,2 4-trimethylbenzene and 1,3,5-trimethylbenzene are similar in structure to
xylenes, the toxicity factors for xylenes were used to represent the toxicity of the
trimethylbenzenes.

4
The majority of mutagenicity tests have indicated that isopropyl benzene is not mutagenic. Data

are not available to assess the carcinogenicity of alkyl benzenes. Because of their structure-
activity relationship to other alkyl benzene that have been sufficiently tested, it is unlikely that

these compounds would pose a significant carcinogenic hazard.

3.3.7 1,1-Dichloroethane

1,1-Dichloroethane is used primarily as an intermediate in the synthesis of other organic chemicals
(ATSDR, 1990). It is also used as a solvent for plastics, oils and fats; thus, it is a cleaning agent
and degreaser. It is also used in varnish and finish removers and as a fumigant and insecticide. At

one time, 1-dichloroethane was used as an anesthetic.

1,1-Dichloroethane is well absorbed via inhalation and ingestion, although the rate and extent are
not known. Likewise, 1,1-dichloroethane penetrates the skin, but the extent and rate of
absorption have not been assessed. Studies are not available to assess the distribution of 1,1-
dichloroethane to tissues. Data are limited in humans and laboratory animals concerning the
metabolism of 1,1-dichloroethane. In humans, following inhalation about 60 percent was excreted
in urine and the rest was excreted unchanged in expired air. In laboratory animals, the majority of

1,1-dichloroethane is excreted unchanged in expired air.
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At high concentrations, 1,1-dichloroethane causes central nervous system depression in humans.

1,1-dichloroethane was discontinued as an anesfhetic because of cardiac stimulation; however,
this effect occurred at doses sufficient to cause anesthesia (e.g., 26,000 ppm). Other health
effects have not been reported in humans. In laboratory rodents, following inhalation or ingestion
of 1,1-dichloroethane, adverse effects in the liver or kidneys have not been observed. 1,1-
dichloroethane has been reported to be slightly fetotoxic but not teratogenic in laboratory animals
by inhalation. Fetotoxicity has not been reported in humans. An oral RfD was established for
1,1-dichloroethane equal to 1 x 10" mg/kg/day and an inhalation RfC equal to 5 x 10" (mg/m’)
(HEAST, 1992). Proposed changes regarding the oral RfD and inhalation RfC are pending.

’

There are no data indicating that 1,1-dichloroethane is a carcinogen in humans and there is only
limited evidence of carcinogenicity in laboratory animals. USEPA has classified 1,1-

dichloroethane as a Group C possible human carcinogen. An oral SF has not been established.

3.3.8 1,1-Dichloroethene

1,1-Dichloroethene is used in the production of flexible films for food packaging (e.g., SARAN™
wrap) and flame-retardant coatings and adhesives and in the production of other organic

chemicals (USEPA, 1990; ATSDR, 1994).

Laboratory animal studies indicate that 1,1-dichloroethene is readily absorbed by inhalation and
ingestion. Although studies are not available regarding dermal exposures, physical and chemical
properties indicate that 1,1-dichloroethene will also readily penetrate the skin. Laboratory animal
studies show that 1,1-dichloroethene distributes throughout the body but accumulates
predominantly in the liver, kidney, and lung. Laboratory animals experiments indicate that 1,1-
dichloroethene is extensively metabolized except after large acute doses when a portion of
unmetabolized 1,1-dichloroethene is excreted via exhalation. At low dose levels when most of the

1,1-dichloroethene is metabolized, excretion is predominantly via urinary excretion.
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In humans, the only known health effects of 1,1-dichloroethene are central nervous system effects,
upper respiratory tract irritation and possibly liver damage. Like most chlorinated ethenes,
exposure to high concentrations of 1,1-dichloroethene causes anesthetic or narcotic effects in
humans and laboratory animals. Preliminary studies suggest that inhalation of 1,1-dichloroethene
may cause hepatotoxicity in humans, but the evidence is only qualitative. In laboratory animals,
the liver is the major target organ. Inhalation of high concentrations over several months caused
liver damage. Liver injury was also shown as a result of long term exposure to high
concentrations of 1,1-dichloroethene in drinking water. Inhalation of high concentrations is
associated with upper respiratory tract irritation in both humans and laboratory animals. Acute
inhalation and ingestion of high concentrations of 1,1-dichloroethene has been shown to cause
kidney damage (attributed to the formation of cysteine-S-conjugates that may be metabolized by
B-lyase to electrophilic products) in laboratory animals. These effects may be reversible
depending on the dose. Kidney effects are rarely observed following long-term exposure except
in male mice. 1,1-Dichloroethene has not been shown to cause developmental effects in humans,
but it has been shown to be a weak teratogen via inhalation but not ingestion in laboratory
animals. USEPA has established an oral RfD equal to 9 x 10 (mg/kg/d). “An inhalation RfC has
not yet been established. MADEP established an inhalation RfC equal to 5 x 10” (mg/m’).

1,1-Dichloroethene has been shown to produce mutations in a number of in vitro test systems.

1,1-Dichloroethene has not been shown to be mutagenic in in vivo studies with the exception of
one weakly positive response in mouse kidney cells. ATSDR concluded that the available data
are insufficient to permit an evaluation of the carcinogenic risk of 1,1-dichloroethene in humans.

Evidence of carcinogenicity in humans is lacking. Of the fourteen laboratory animal bioassays
conducted to date, only one inhalation study provided suggestive evidence of positive
carcinogenic effects from 1,1-dichloroethene exposure. The one positive study suggested that
1,1-dichloroethene induced renal tumors in male Swiss mice but not female Swiss mice. It was
shown that the dose that induced tumors in the male mice also produced kidney damage. It was
suggested that the observed tumors were the result of toxic effects of 1,1-dichloroethene on the
kidney rather than by a genetic mechanism. It was further suggested that male Swiss mice are

more susceptible to the toxic effects of 1,1-dichloroethene than female Swiss mice, rats and
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hamsters. ATSDR concluded that this study was inconclusive since tumors were not observed in
the absence of nephrotoxicity. The National Toxicology Program concluded that 1,1-
dichloroethene does not have the potential to cause cancer (USEPA, 1990). Moreover, the
National Toxicology Program has not included 1,1-dichloroethene in the Sixth Annual Report on
Carcinogens, which is a list of chemicals that may reasonably be anticipated to be carcinogens (as
cited in ATSDR, 1994). The International Agency for Research on Cancer has classified 1,1-
dichloroethene as a Group 3 chemical (i.e., not classifiable as to human carcinogenicity). USEPA
has classified 1,1-dichloroethene as a Class C, possible human carcinogen and has established an
oral slope factor equal to 6 x 10" (mg/kg/d) "', which was based on a study in which there was not
a significant increase in tumor incidenee, and an inhalation Unit Risk equal to 5 x 10° (pg/m’)"

based on the inhalation study in mice that ATSDR concluded was inconclusive.

3.3.9 1,2-Dichloroethene

1,2-Dichloroethene is generally produced as a mixture of two isomers, cis and trans. It is used
primarily as a chemical intermediate in the synthesis of chlorinated solvents and compounds
(ATSDR, 1994). It is also used as an extraction solvent in the production of dyes, perfumes,

lacquer, and thermoplastics.

Dichloroethenes are neutral, low molecular weight, lipid soluble materials; thus they are readily
absorbed by any route of administration. Data are not available regarding the distribution of cis or
trans-1,2-dichloroethene. Distribution is, however, most likely similar to 1,1-dichloroethene in
that the majority of the chemical is distributed to liver, kidney and lung tissues with very little
accumulating in fat tissue. Metabolism of cis- and trans-1,2-dichloroethene is a saturable process
such that at high concentrations, trans-1,2-dichloroethene is eliminated unchanged via the lung.

At low concentrations, 1,2-dichloroethene is readily metabolized; the cis isomer is metabolized at
a higher rate than the trans isomer. Studies are not available regarding the excretion of 1,2-

dichloroethene.
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At high concentratioﬁs, 1,2-dichloroethene causes anesthetic and narcotic effects in humans.
Evidence is not available to evaluate whether other health effects can be attributed to cis or trans-
1,2-dichloroethene in humans. Inhalation and ingestion of cis- or trans-1,2-dichloroethene have
been shown to cause some effects on the liver at high concentrations or doses in laboratory
animals. Neither cis- nor trans-1,2-dichloroethene has been shown to cause reproductive or
developmental effects in humans or laboratory animals. USEPA has established an oral RfD equal
to 2 x 107 mg/kg/day for trans-1,2-dichloroethene and an oral RfD equal to 1 x 107 mg/kg/day
for cis-1,2-dichloroethene (HEAST, 1992). An inhalation RfC has not been established by
USEPA. ’

Trans-1,2-dichloroethene has not been shown to be mutagenic. Some evidence indicates that cis-
1,2-dichloroethene may be genotoxic. Experimental data do not suggest that either cis- or trans-
1,2-dichloroethene is a carcinogen. USEPA has established that cis-1,2-dichloroethene is
unclassifiable (Group D) as a human carcinogen. USEPA has not classified trans-1,2-

dichloroethene.

3.3.10 Tetrachloroethene

Tetrachloroethene is used primarily as a solvent and a chemical intermediate (ATSDR, 1995).

About 53 percent of its use is as a dry-cleaning and textile-processing solvent. About 28 percent
is used as a chemical intermediate and about 10 percent is used for vapor-degreasing in metal-
cleaning operations. Tetrachloroethene is also used as a general solvent in adhesives, glues,

polishes, lubricants, and sealants.

Tetrachloroethene is readily absorbed by humans and laboratory animals via inhalation and
ingestion. Absorption is rapid and near complete. In contrast, dermal absorption is poor. Fat is
the primary site of tetrachloroethene distribution. Metabolism occurs predominantly in the liver.
Metabolic pathways are, however, species-specific, which may account for differences in

toxicological effects. For example, rats produce less trichloroacetic acid than mice do. Because
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the threshold concentration of trichloroacetic acid necessary to increase peroxisome proliferation
is not produced in rats, liver cancers are not observed. In contrast, in mice, enough
trichloroacetic acid is produced to stimulate peroxisome proliferation, which leads to liver cancer.
Humans produce even less trichloroacetic acid than rats (not one study indicates that the amount
of trichloroacetic acid produced in humans is greater than 3 percent of the absorbed dose); thus,
liver cancer is unlikely to occur by this mechanism in humans. In addition, the rates of metabolism
are species-specific. Mice metabolize tetrachloroethene faster than rats and rats metabolize
tetrachloroethene faster than humans do. For example, rats exposed to 10 ppm of
tetrachloroethene for 6 hours excreted about 24 percent of the dose as urinary metabolites (and
exhaled about 68 percent unchanged), In contrast, mice exposed to 10 ppm excreted about 88
percent as urinary metabolites (and exhaled about 12 percent unchanged). The main excretion
pathway in both humans and laboratory animals is through exhalation of unmetabolized

tetrachloroethene.

Inhalation of high concentrations of tetrachloroethene in air may cause central nervous system
effects such as dizziness, nausea, headaches, and difficulty walking and talking, particularly in
poorly ventilated or closed areas. These high concentrations generally occur in occupational
environments. Subtle effects on the kidney have been observed in humans occupationally exposed
to tetrachloroethene; it is unclear, however, whether these effects are related to adaptive effects
or to early kidney disease. Adverse kidney effects including cancer are observed in male rats. It
is likely, however, that the effects are due to specific metabolites, which are further metabolized
to reactive metabolites by f-lyase in the kidney. Because $-lyase activity is very low in human
kidneys, these reactive metabolites are unlikely to be formed in humans. In addition, male rats
exposed to tetrachloroethene also accumulate a-2p-globulin, which has been shown to be
responsible for kidney toxicity. Humans do not produce a-2u-globulin in significant amounts;

thus, kidney effects observed in male rats may not be relevant to humans.

Transient liver toxicity has been reported in humans after acute exposures to very high doses.
The liver is clearly a target organ in rodents. In rats and mice, liver toxicity correlates well to the

production of trichloroacetic acid, which induces liver peroxisome proliferation. Humans are,
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however, relatively insensitive to peroxisome proliferators. Laboratory animal studies suggest
that tetrachloroethene is not teratogenic but may be fetotoxic at doses that also result in maternal
toxicity. Currently, there is not conclusive evidence that tetrachloroethene causes reproductive
effects. A chronic oral RfD equal to 1.0 x 10 mg/kg/day has been established by USEPA and an
inhalation RfC equal to 4.6 mg/m’ has been established by MADEP (MADEP, 1994).

Current data suggest that positive assays for mutagenicity are due to a metabolite formed in rats
that is not produced to a great extent in mice or humans. Evidence is insufficient to conclude that
tetrachloroethene is a human carcinogen. Tetrachloroethene has been shown to cause liver cancer
in mice but not rats. Numerous studies have demonstrated that the liver cancers in mice are
related to peroxisome proliferation. Trichloroacetic acid has been shown to induce peroxisome
proliferation in mice. Because trichloroacetic acid has also been shown to be a major metabolite
of tetrachloroethene in mice but not rats, differences in metabolism may be the reason why liver
cancer has been reported in mice but not rats. Humans produce little trichloroacetic acid and are
relatively resistant to peroxisome proliferation.’> In other words, humans do not respond to the
doses that cause significant responses in rats and mice; thus, even if trichloroacetic acid were
produced, it is unlikely to cause peroxisome proliferation. Therefore, it is unlikely that
tetrachloroethene could increase the risk of liver cancer in humans by this mechanism. A low
incidence of kidney tumors has been reported in male rats. The mechanism is unclear but may be
related to the formation of a mutagenic metabolite formed by PB-lyase from a glutathione
conjugate. The metabolite is only formed at high doses after other metabolic pathways are
saturated. Because human kidneys have relatively little -lyase activity, it is unlikely that human
kidneys would respond like male rat kidneys. Tetrachloroethene was also shown to cause
mononuclear cell leukemia in Fischer-344 rats in one study. The relevance of these cancers to
humans is unclear, however, because Fischer-344 rats have a high rate of spontaneous
mononuclear cell leukemias and the incidence of these cancers in the control animals in this study
was higher than historical values. Nevertheless, the National Toxicology Program considered the

incidence to be a true finding. Based on laboratory animal evidence, the USEPA’s Science

2 Humans have been exposed to a number of chemicals (e.g., hypolipidemic drugs) that cause peroxisome proliferation
in rodents, but little peroxisome proliferation has been observed.
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Advisory Board classifies tetrachloroethene as a probable/possible human carcinogen (Group
B2/C), but this classification is currently under review. The Science Advisory Board indicated
that the evidence was not strong enough to classify tetrachloroethene as a probable human
carcinogen, but that it was stronger than most compounds classified as possible carcinogens. The
USEPA Health Risk Technical Support Center recommends using an oral slope factor equal to
5.2 x 10?7 (mg/kg/day)” and an inhalation Unit Risk equal to 5.8 x 107 (ug/m*)".

MADEP has recommended a different Unit Risk value equal to 5.52 x 10° (pg/m®)", which is
approximately 100 times more conservative than USEPA’s Unit Risk value, primarily based on
different assumptions regarding the extent of metabolism in humans compared to the extent of
metabolism in humans assumed by USEPA. The extent of metabolism is important because most
of the scientific evidence suggests that the ultimate carcinogen in mice is the metabolite
trichloroacetic acid (which is excreted in the urine). Thus, the amount of trichloroacetic acid that
is produced is important to consider in the derivation of the toxicity factors. In general, it has
been shown using laboratory animal and human experimental data that the rate of metabolism of
tetrachloroethene in mice is greater than 50 times the metabolic rate in humans and almost five
times greater that the metabolic rate in rats. Moreover, not only is the rate of metabolism
different between species but the pattern of metabolites is also different. Of the total metabolites
produced, the proportion of trichloroacetic acid produced in humans is less than the proportion of

trichloroacetic acid produced in mice.

The USEPA developed a Unit Risk using the dose-response data from a mouse liver tumor study
and information regarding human metabolism from another study. USEPA based their slope factor
(i.e., carcinogenic potency factor, which is the 95 percent upper confidence limit on the linear
term in the multistage model fit to tumor incidence) for mice on dose-response data using the
metabolized dose. In other words, the dose was not based on the amount of tetrachloroethene
administered but on the amount of tetrachloroethene metabolites detected in the urine. To
convert this slope factor to a Unit Risk for humans, USEPA reviewed studies concerning the
extent humans metabolize tetrachloroethene. In a study by Bolanowska and Golacka (1972, as

cited by MADEP ORS), humans exposed to concentrations of tetrachloroethene equal to 50 ppm
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(390,000 pg/m*) metabolized approximately 0.67 percent to urinary metabolites or a total of 13
mg. Using this rate of metabolism (i.e., 0.67 percent), USEPA estimated the Unit Risk (i.e., the
risk associated with 1 pg/m®) for humans to be 4.8 x 107 (ug/m*)". The USEPA also calculated
Unit Risks using dose-tumor response data from other laboratory animal studies together with
data regarding the extent of human metabolism to develop a Unit Risk range from 2.9 x 107

(ng/m®)" 10 9.5 x 107 (ug/m®)" with a geometric mean equal to 5.8 x 107 (ug/m®).

MADEDP used a similar approach except that they assumed that humans metabolize 70 percent of
the inhaled dose at low exposures rather than 0.67 percent — a difference of about 100 times.

MADEP criticizes the USEPA for’ estimating the extent of human metabolism at low
concentrations using a human study in which the doses were five orders of magnitude higher (i.e.,
390,000 pg/m® versus 1 pg/m’). They state that the proportion of the inhaled dose that is
metabolized varies with the dose and that at low enough doses nearly all of the absorbed chemical
is metabolized. They further state that if all tissues are assumed to have some metabolizing
capacity then it is reasonable to assume that at low airborne concentrations none of the tissues are
saturated. Under these conditions, the metabolism in most tissues would be flow limited and 100

percent of the dose would be metabolized.

MADEP apparently assumes either that tetrachloroethene is metabolized and eliminated by zero
order kinetics or that tetrachloroethene is metabolized by first order kinetics but the system was
saturated at the 50 ppm dose used in the Bolanowska and Golacka, 1972 study.® They state that
it is likely that the proportion of the inhaled dose, which is metabolized, varies with the dose
(which would be zero order kinetics). However, they go on to state that the tissues are not
saturated at low doses (presumably they mean the metabolic capacity of these tissues), which
implies that the metabolism could be by first order kinetics but that it is saturated at higher levels

(such as 50 ppm).

3 First order kinetics is when the rate of elimination of a chemical is proportional to the amount of chemical in the body
at that time (i.¢., the proportion does not vary). However, at some point as the dose increases, its rate of elimination may
decrease, which is referred to as saturation. At this point the rate of elimination switches from first order to zero order
kinetics, which is when the amount of elimination is constant and is independent of the dose.
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First, elimination of most chemicals is by first order kinetics. Tetrachloroethene has been shown
to be eliminated by first -order kinetics (ATSDR, 1995; ACGIH, 1991). It has a half-life of
approximately 55 hours (there are no half-lives for chemicals exhibiting zero order kinetics) and
there are studies that show that excretion of urinary metabolites increases linearly until the

metabolic capacity is saturated (Ikeda ef al., 1972 as cited in ATSDR, 1995).

Second, MADERP is incorrect in assuming that at 50 ppm (i.e., 390,000 pg/m’) the proportion of
excreted metabolites is less than at low exposures. In other words, they are incorrect in assuming
that at low exposure concentrations nearly all of the absorbed tetrachloroethene would be
metabolized (70 percent) but at 50 ppm the metabolic capacit); .was saturated such that only 0.67
percent of the dose was metabolized. Ikeda and Ohtsuji (1972) (as cited by ACGIH; 1991,
IARC, 1995; ASTDR, 1995) reported that saturation does not occur in humans until the air
concentrations approach 100 ppm. In another human study, Ohtsuki et al. (1983) (as cited by
ACGIH, 1991; ATSDR, 1995; IARC, 1995) reported that urinary metabolites reached saturation
at greater than 100 ppm. Still yet another study of dry cleaners showed that urinary metabolism
was linearly related to exposure at concentrations up to 112 ppm (Setji et al., 1989 as cited by
ATSDR, 1995). There is no evidence that saturation occurs at concentrations of less than 100

ppm (658,000 pg/m’) in humans.

Taken together, the elimination of tetrachloroethene appears to be by first order kinetics and
metabolic capacity is not saturated at concentrations less than 100 ppm. This means that the
percentage (i.e., proportion) that is metabolized would be the same at a concentration equal to 50
ppm as it would at lower concentrations. In other words, if saturation had not been reached at 50
ppm (Bolanowska and Golacka, 1972) and 0.67 percent of the dose was metabolized, then at any
dose less than 50 ppm, only 0.67 percent would be metabolized — not 70 percent. Before
saturation is reached, the proportion metabolized would not vary with the dose as MADEP
suggests. Therefore, the Unit Risk value established by USEPA is more appropriate for evaluating
the carcinogenic risk due to inhalation of tetrachloroethene. Moreover, it should be kept in mind
that even the USEPA’s Unit Risk value is conservative because it was based on the assumption

that 100 percent of the metabolites produced by humans were trichloroacetic acid when in fact
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other metabolites are also produced. Furthermore, it should also be kept in mind that humans

have not been shown to respond to trichloroacetic acid in the same manner as rodents.

3.3.11 1,1,1-Trichloroethane

1,1,1-Trichloroethane is a solvent used in cold cleaning, vapor degreasing, adhesives, aerosols,
electronics, coatings, and lubricants (ATSDR, 1995). It is also used extensively in household

products.

Absorption of 1,1,1-trichloroethane via inhalation is almost complete in humans. 1,1,1-
Trichloroethane is absorbed orally, but the rate and amount absorbed in both humans and
laboratory animals is unknown. 1,1,1-Trichloroethane is also absorbed following skin contact,
although the amount absorbed is several orders of magnitude less than exposure via inhalation.
After absorption, 1,1,1-trichloroethane is distributed primarily to fat and the liver with smaller
amounts distributed to the kidney and brain. Only a small amount of 1,1,1-trichloroethane is
metabolized (less than 10 percent) and excreted in urine. The remaining 90 percent is excreted

unchanged in exhaled air.

In humans, neurological effects including lightheadedness, loss of coordination, and intoxication
are the predominant symptoms following acute inhalation of high concentrations of 1,1 1-
trichloroethane. These effects have not been reported following dermal or oral exposures.

Respiratory effects following inhalation of high concentrations have been observed. These effects
are secondary to central nervous system depression in both humans and laboratory animals.

Inhalation of high concentrations of 1,1,1-trichloroethane (greater than 10,000 ppm) causes
transient cardiovascular effects in humans. The evidence is not conclusive, but 1,1,1-
trichloroethane may cause mild liver injury in humans either by inhalation of high concentrations
or ingestion of high doses. Inhalation of 1,1,1-trichloroethane has not been shown to cause
kidney damage in humans or laboratory animals. Data are unavailable to assess the effects on

kidney function resulting from ingestion of 1,1,1-trichloroethane. Nausea, vomiting and diarrhea

SASundstrom, Ph.D., D.AB.T. 31
June 21, 2001



occur in humans after oral or inhalation exposures to high doses or concentrations. 1,1,1-
Trichloroethane is mildly irritating to skin and its vapor is irritating to eyes. Developmental
effects have not been reported in humans. There are some reports of minor developmental effects
in laboratory animal studies following inhalation of high concentrations of 1,1,1-trichloroethane.

Reproductive effects have not been reported in humans or laboratory animals. The USEPA has
withdrawn the oral RfD (IRIS), but an oral RfD equal to 9 x 10 mg/kg/d and an inhalation RfC
equal to 1.0 mg/m’ were previously established (HEAST, 1992).

Scientific evidence indicates that 1,1, 1-trichloroethane is not mutagenic. Human epidemiological
evidence indicates that 1,1,1-trichloroethane is not a carcinogen. According to laboratory animal
data, it does not appear that 1,1,1-trichloroethane presents a risk of cancer in animals. The

USEPA classifies 1,1,1-trichloroethane as a Group D carcinogen.

3.3.12 Trichloroethene

Trichloroethene is used primarily as a solvent for greases, oils, fats, waxes, and tars. In the past,
about 80 percent of trichloroethene that was produced was used in vapor degreasing of fabricated
metal parts, particularly in the automotive and metals industries (ATSDR, 1995). Trichloroethene
is also used as a solvent for adhesives, lubricants, paints, paint strippers, and pesticides. Various
consumer products also contain trichloroethene (e.g., typewriter correction fluids, spot removers,
and cleaning fluids for rugs). Prior to 1977, trichloroethene was used as a general obstetrical
anesthetic, as an extractant of caffeine for the production of decaffeinated coffee and as a pet food

additive.

In humans, absorption of trichloroethene via inhalation is between 37 and 75 percent of the
amount inhaled, while absorption of trichloroethene via ingestion is between 91 and 95 percent.
Animal studies indicate that trichloroethene is distributed primarily between blood and fat.
Trichloroethene is extensively metabolized (up to 75 percent of the retained dose). In humans,
most of the absorbed dose is excreted in the urine and a small amount is excreted through the

lungs.
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The primary targets of trichloroethene in humans are the liver, kidney and central nervous system.

Data concerning the effects of trichloroethene on these organ systems indicate that toxicity
occurs primarily after acute exposures to high concentrations. Central nervous system effects,
primarily narcotic-like effects, and irritation of mucous membranes are caused by inhalation of
trichloroethene. Information regarding liver injury in humans is based on acute exposures to high
concentrations of trichloroethene. USEPA has concluded that it is unlikely that chronic exposure
to low concentrations of trichloroethene will result in liver injury. Similarly, kidney toxicity has
been reported in humans only after acute exposure to high concentrations. The evidence is
inconsistent regarding the production of developmental effects in humans and animals. The RfD
has been withdrawn from IRIS and oral and inhalation RfDs are pending. The MADEP has,
however, established an oral RfD equal to 2 x 10” mg/kg/day and an inhalation RfC equal to 1.8
x 10" mg/m® (MADEP, 1994)

The mutagenic potential of trichloroethene is unclear. The results of both the in vifro and in vivo
studies are inconclusive. Evidence indicates that trichloroethene is ‘a weak to moderate
carcinogen in laboratory animals. However, many of the studies had significant problems such as
low animal survival and the use of technical grade trichloroethene. In addition, there are
differences between low- and high-dose metabolism in animals and differences between species in
susceptibility to cancer. The studies suggest that metabolism to a proximate carcinogen does not
occur in humans at low doses. Although limited epidemiological data suggest that trichloroethene
could cause cancer in humans, these studies have had numerous problems. Therefore, definite
conclusions regarding carcinogenic potential of trichloroethene in humans cannot be drawn.
Numerous workers have been exposed to trichloroethene and only a small number of persons
have experienced chronic effects. Moreover, these studies do not suggest that trichloroethene is a
potent carcinogen. Based on laboratory animal evidence, USEPA classifies trichloroethene as a
possible/probable human carcinogen (Group C/B2), but this classification is currently under
review. USEPA has adopted an oral SF equal to 1.1 x 10 (mg/kg/day)” and an inhalation Unit
Risk equal to 1.7 x 10® (ug/m’)"* (USEPA Superfund Health Risk Technical Support Center).
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3.3.13 Methylene Chloride

Methylene chloride is used as a solvent in paint strippers, as a metal cleaning solvent in electronics
manufacturing, and as a propellant in aerosols in the manufacture of drugs and film coatings

(ATSDR, 1989).

The main route of exposure to methylene chloride is inhalation. Approximately 70-75 percent of
inhaled methylene chloride is absorBbed in humans. Studies concerning the absorption of
methylene chloride following ingestion in humans are not available, but studies in laboratory
animals suggest that it is easily absorbed via the gastrointestinal tract. In fact, about 98 percent

of the applied dose was absorbed within 20 minutes in mice. Likewise, studies concerning dermal
absorption in humans are not available, but laboratory animal experiments indicate that methylene
chloride is absorbed across the skin. For risk assessment purposes, MADEP has established
RAFs for absorption of methylene chloride from ingestion of water, ingestion of soil and dermal
contact with soil equal to 100 percent, 100 percent and 10 percent, respectively. Following
inhalation, the highest concentrations appear in fat followed by the liver, then the adrenal glands,
brain and kidney. Concentrations in the fat decrease rapidly following exposure. Following
ingestion, methylene chloride appears in the liver, kidney, lung, brain, fat, muscle, and testes. It is
rapidly cleared from each tissue, which suggests that it does not bioaccumulate in any tissues.

Following both inhalation and ingestion, methylene chloride is metabolized by mixed function

oxidase enzymes and by glutathione transferase. Excretion is primarily via urine and exhaled air.

The central nervous system and the liver are the primary target organs following methylene
chloride exposure. Following acute inhalation of high concentrations, methylene chloride causes
anesthesia, which subsides once exposure is discontinued. Longer-term exposures may result in
headaches, nausea, dizziness, and paresthesia. Ingestion of methylene chloride has not been
shown to cause CNS effects. Laboratory animal studies indicate that ingestion or inhalation of

high doses of methylene chloride results in liver damage. The liver does not, however, appear to
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be a major target organ in humans. Effects on the kidney have not been reported in humans
following ingestion or inhalation of methylene chloride. Laboratory animal studies, however,
demonstrated that chronic exposure via inhalation may cause kidney effects. Inhalation of high
concentrations (100 ppm) of methylene chloride causes irritation of the respiratory tract.
Developmental effects do not appear to be a concern following either inhalation or ingestion of
methylene chloride. Reproductive effects also have not been shown to occur following exposure
to methylene chloride. USEPA has established an oral RfD equal to 6 x 107 mg/kg/day and an
inhalation RfC equal to 3.0 mg/m® (HEAST, 1992).

Some evidence suggests that methylene chloride may be a weak mutagen in mammalian systems.
Epidemiological studies have not shown that inhalation or ingestion of methylene chloride causes
an increase in the incidence of cancer in humans. Inhalation of high concentrations of methylene
chloride has, however, increased the incidence of liver and lung cancer in mice and rats. Studies
also provide suggestive evidence that ingestion of methylene chloride causes liver cancer in mice
and rats. The USEPA has classified methylene chloride as a Group B2 carcinogen. The oral SF
is equal to 7.5 x10 (mg/kg/day)” and the inhalation unit risk is equal to 4.7 x107 (ug/m®).
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4.0 EXPOSURE ASSESSMENT

An exposure assessment was performed to identify current or reasonably foreseeable exposure
scenarios by which chemicals present at the Site may reach potential human receptors in the
absence of further remediation at the Site. Potential receptors and exposure pathways were
identified, exposure routes were evaluated, exposure point concentrations were estimated, and
exposure doses or concentrations were calculated.

/

4.1 EXPOSURE SCENARIOS

Potential exposure pathways were evaluated for the various media. The following criteria must

be met for a complete exposure pathway to exist:

. a source and mechanism to release chemicals into the environment,

. an exposure point at which there is a potential for contact with the contaminated
medium by a receptor, and

. an exposure route (e.g., ingestion, inhalation or dermal contact) at the exposure
point.

If one of these criteria is not met, then the exposure pathway is not complete. In other words,
without any exposure, the risk is zero. Thus, incomplete exposure pathways are eliminated from
the assessment. The following sections describe: 1) the soil and ground water categories that are
used to evaluate potential exposures to receptors and the potential need for Activity and Use
Limitations; 2) the human receptors likely to be present at this Site; 3) the complete exposure
pathways by which the receptors may come into contact with impacted media;, and 4) the

exposure assumptions used to estimate average daily doses or concentrations.
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4.1.1 Identification of Site Soil and Ground water Categories

To evaluate potential exposures to receptors at the Site, the ground water and soil categonies are
identified. Ground water is categorized based on its current and/or future use as drinking water
(GW-1), its potential to act as a source of volatile material to indoor air (GW-2), and its potential
to discharge material to surface water (GW-3). The ground water categories applicable to the
Site are GW-2 and GW-3. Ground water is not a current or future source of drinking water; thus,
the Site is not classified GW-1. Since ground water is not a source of tap water, ingestion and
direct contact with ground water are unlikely under current or future conditions.
’

Ground water at the Site is classified as GW-2 because the average annual depth to ground water
is less than 15 feet below the ground surface and impacted ground water is located within 30 feet
of an existing building. All ground water is also classified as GW-3 because it is assumed that all
ground water will eventually discharge to surface water bodies. Ground water flows north across
the site toward River Meadow Brook, which is located approximately 30 feet north-west of the

Site.

The soil category applicable to the Site under current and future conditions is S-2. To be
considered an S-2 category, impacted soil must either be potentially accessible (located between
zero and 15 feet below the surface and paved or located between three and 15 feet below the
surface and not paved) and used only passively by children if the exposure is frequent or
infrequently by children if the exposure is intense and can be used both frequently and intensely by
adults. Alternatively, to be considered an S-2 category, impacted soil may be accessible (located
between zero and three feet below the surface and not paved) and used only passively and
infrequently by children and used only passively by adults if the exposure is frequent or
infrequently by adults if the exposure is intense. Impacted soil is located in surface soil in an
unpaved area north-west of the office building. Since impacted soil is accessible, the criteria of
frequency and intensity of use by children and adults were evaluated. It is unlikely that children
will visit this area because the Site is located in an industrial area and is surrounded by a chain

linked fence; thus, it is unlikely that children would be present on the Site frequently and it is

SASundstrom, Ph.D., D.AB.T. 37
June 21, 2001



U’

unlikely that they would actively disrupt the soil. Although the limited area of impacted soil is
also unlikely to be used by employees, it was conservatively assumed that they could routinely
walk in the area. It is unlikely, however, that they would actively disturb the soil. In contrast,
adults who may be involved in future excavation activities like construction or subsurface utility
repair may actively disturb impacted soil. Excavation activities are, however, not expected to be

frequent.

4.1.2 Potential Human Receptors

This risk assessment considered exposures to three populations:

. Employees who work at the facility under current and future conditions;
. Trespassers, who could visit the Site under current and future conditions; and
. Potential future workers who may perform subsurface excavation work during

future construction at the Site.

4.1.2.1 Employees

Employees working at the facility could be exposed to VOCs that could volatilize from shallow
overburden ground water or soil and migrate into indoor air. Although visitors to these
commercial buildings could also be exposed to VOCs in indoor air, their exposure is likely to be
much less than that of an employee; thus, if risks to employees are within acceptable limits, then

risks to visitors or customers would also be within acceptable limits.

It was also assumed that employees could contact impacted surface soil. Exposure routes of
concern include incidental ingestion of soil and dermal contact with soil. Inhalation of particulate
matter derived from soil was not quantified because it was assumed that volatile compounds are
more likely to evaporate into the ambient air rather than remain on particulate matter. Thus, this

exposure route would not result in significant incremental risk.
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4.1.2.2  Trespassers

Although not very likely, it was assumed that older children could trespass in the area between the
office building and River Meadow Brook where impacted soil is located. Exposure routes of
concern include incidental ingestion of soil and dermal contact with soil. Inhalation of particulate
matter derived from soil was not quantified because it was assumed that volatile compounds are
more likely to evaporate into the ambient air rather than remain on particulate matter. Thus, this
exposure route would not result in significant incremental risk.

J

4123 Construction Workers

Under future conditions, construction workers could be exposed to impacted soil and ground
water if soil were excavated in the future during construction activities. The principal potential
exposure routes include dermal contact with soil and incidental ingestion of soil. Inhalation of
particulate matter derived from soil was not quantified because it was assumed that volatile
compounds are more likely to evaporate into the ambient air rather than remain on particulate
matter. Thus, this exposure route would not result in significant incremental risk. Inhalation of
VOCs in ambient air during excavation activities was considered but was not evaluated further
because wind dispersion and dilution are likely to reduce the concentrations of chemicals in
ambient air significantly; thus, it is unlikely that they would pose a significant risk. It is also
possible that workers could be exposed to chemicals detected in shallow ground water. These
exposures are not typically quantified because they are usually limited to acute exposures (e.g.,
incidental splashes on the hands and arms or short-term exposures during the repair of a de-

watering pump). The concentrations of chemicals detected at most disposal sites are not high
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enough to cause acute health effects.*

Utility maintenance workers could also be exposed to impacted soil and ground water; however,
their exposure is likely to be limited to a day or two. This type of exposure is considered an acute
exposure. The chemicals detected at this Site do not cause acute health effects at the
concentrations detected. Thus, utility maintenance work is unlikely to result in significant risks to
workers. Moreover, if the risks to construction workers are not significant, then risks to utility
workers also would not be significant because the exposure period is much shorter for a utility
worker compared to a construction worker.

7

4.1.3 Exposure Assumptions

4.1.3.1  Employees

Employees working at the facility could be exposed to VOCs via inhalation of indoor air, if VOCs
migrated from ground water or soil into soil vapor and subsequently into indoor air. To estimate
average exposure concentrations, several assumptions were made. The duration of exposure was
assumed to be 8 hours per day; the frequency of exposure was assumed to be 250 days per year
and the period of exposure was assumed to be 25 years (MADEP, 1995). The averaging period
was equal to the exposure duration for exposures to noncarcinogenic chemicals and equal to 75

years for exposures to carcinogenic chemicals (MADEP, 1995).

Employees could also be exposed to chemicals in surface soil. Exposure pathways include
ingestion of soil and dermal contact with soil. For exposure to surface soil, the frequency of
exposure was assumed to be 129 days per year (5 days per week less 24 days when exposure does

not occur due to vacations, weather, efc. from April through October) and the period of exposure

4 An acute exposure is defined by the MADEP as an exposure that is instantaneous (e.g., one dose) or lasting up to
several days. Most chemicals detected at contaminated sites are not present at high enough concentrations to cause
health effects following acute exposures with the exception of a few chemicals such as cyanide. At high concentrations,
VOCs can cause transient, reversible effects such as dizziness, giddiness, headache, etc., (i.e., central nervous system
depression) following short-term exposure, but the concentrations required to cause these effects are very high compared
to the concentrations expected at most sites, including this Site.
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was assumed to be for 25 years (MADEP, 1994). It was assumed that adult facility workers
weigh 70 kg and ingest 50 mg of soil per day (MADEP, 1995). It was also assumed that they
have their forearms, hands, lower legs, and feet exposed during June, July and August and have
their forearms and hands exposed during April, May, September, and October. In addition, it was
assumed that 80 percent of the adhered material is derived from outdoor soil and that the soil

adherence is equal to 0.51 mg/cm” (MADEP, 1994; MADEP, 1995).

4.1.3.2  Trespassers

To estimate exposure doses for childgen (age 7 to 19 years old) who may visit the industrial
facility under current and future conditions, several assumptions were made. The duration of
exposure was assumed to be two hours per day, the frequency of exposure was assumed to be 62
days per year (2 days per week from April through October) and the period of exposure was
assumed to be for 12 years (MADEP, 1996). The averaging period was equal to the exposure
duration for exposures to noncarcinogenic chemicals and equal to 75 years for exposures to
carcinogenic chemicals (MADEP, 1995). It was assumed that children age 7 to 19 have a time-
weighted body weight equal to 42 kg and ingest 50 mg of soil per day (MADEP, 1994; MADEP,
1995). It was also assumed that they have 57 percent of their body exposed to soil during the
months of June, July and August (arms, hands, legs, and feet) and 18.6 percent of their body
exposed to soil (arms and hands) during the months of April, May, September, and October, that
80 percent of the adhered material is derived from outdoor soil, and that the soil adherence is

equal to 0.51 mg/cm’.

4.1.3.3 Construction Workers

If construction work is performed at the facility, construction workers may be exposed to
impacted soil during excavation activities. The frequency and period of exposure of a typical
construction project is five days per week for six months, which is approximately 130 days
(MADEP, 1995). This exposure is considered to be a subchronic exposure. The averaging period

was equal to the exposure duration for exposures to noncarcinogenic chemicals and equal to 75
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years for exposures to carcinogenic chemicals (MADEP, 1995). An average body weight of 80
kg was assumed to be the weigﬁt of a typical male construction worker (USEPA, 1990a). A soil
ingestion rate of 480 mg/day was used to estimate average daily doses from incidental ingestion of
soil (USEPA, 1991). For dermal exposures, it was assumed that the upper extremities and head
(i.e., 4,370 cm®) could potentially contact the soil during an exposure event (USEPA, 1990a). A
soil adherence factor of 0.51 mg/cm” was used (MADEP, 1995).

4.1.3.4  Relative Absorption Factors

For risk assessment purposes, MADEP has established relative absorption factors (RAFs) for
absorption of various chemicals from ingestion of water, ingestion of soil and dermal contact with
soil (MADEP, 1994). RAFs account for both the absorption efficiency of the chemical via the
route (e.g., ingestion, dermal contact) and medium (e.g., water, soil) of exposure at the Site and
the absorption efficiency for the route and medium of exposure in the experimental study on
which the toxicity information (e.g., RfD, SF) is based. The RAFs used for ingestion and dermal

contact of soil are as follows:

Chemical Ingestion of Soil Dermal Contact with Soil
tetrachloroethene* 1.0/1.0 0.10/0.10
benzene* 1.0/1.0 0.08/0.08
toluene 1.0 0.12
ethylbenzene 1.0 0.2
xylenes 1.0 0.12
methylene chloride* 1.0/1.0 0.1/0.1
naphthalene 1.0 0.1
trichloroethene* 1.0/1.0 0.10/0.10
1,1,1-trichloroethane 1.0 0.1
acetone 1.0 0.1
1,1-dichloroethene 1.02 0.102
1,1-dichloroethane 1.3 0.13
isopropylbenzene 1.0 0.2
n-propylbenzene 1.0 0.2
1,2,4-trimethylbenzene 1.0 0.12
1,3,5-trimethylbenzene 1.0 0.12
cis-1,2-dichloroethene 1.0 0.1
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* For chemicals classified as carcinogenicc RAFs have been developed for both
noncarcinogenic exposures and for carcinogenic exposures.

RAFs are not necessary for inhalation exposures because route-of-entry and type of medium are
the same for the exposure route and medium at the Site and exposure route and medium of the

experimental study.

42 EXPOSURE POINT CONCENTRATIONS

Exposure point concentrations are the estimated concentrations in a particular medium at the
7

point of contact. The following sections describe the procedures used to estimate exposure point

concentrations for each exposure pathway. In the future, it was assumed that exposure point

concentrations would not change significantly.

Exposure point concentrations for indoor air were estimated using the average concentrations of
VOCs detected in indoor air during the March 2001 sampling event. Exposure point

concentrations for indoor are presented in Table 7.

Exposure point concentrations in soil were estimated using the concentrations detected in the soil
sample collected on the north-west side of the office building. This sample was collected from the
boring with the highest VOC concentrations detected with a photoionization detector (PID).

Exposure point concentrations for exposure to soil are presented in Table 8.

43 ESTIMATION OF AVERAGE DAILY EXPOSURES

Equations adapted from MADEP guidance were used to estimate average daily exposure
concentrations for inhalation exposures and average daily exposure doses for ingestion of soil and
dermal contact with soil (MADEP, 1995). Exposures to chemicals via ingestion and dermal
contact are estimated by calculating exposure doses, which are expressed as milligrams of

chemical per kilogram of body weight per day. In contrast, exposures to chemicals via inhalation
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are estimated by calculating average exposure concentrations. Estimating average exposure
concentrations rather than average exposure doses is technically more accurate because
compounds that elicit route-of-entry effects where the toxic effect is directly on the lung (e.g.,
irritants and sensitizers) would be inappropriately evaluated if they were calculated as a systemic
dose, and pharmacokinetic differences such as absorption and metabolism do not have to be

adjusted as would be necessary to estimate a systemic dose.

Estimated average daily exposure concentrations for inhalation of indoor air were calculated using

the following equation:

CiXEFxEDxEPxC;xC,xCs

ADE =
AP
where:
ADE = Chronic or lifetime average daily exposure (mg/m® or pg/m®)
C = Exposure point concentration (mg/m’)
EF = Exposure frequency (events/year)
ED = Exposure duration (hours/event)
EP = Exposure period (years)
(of = Conversion factor (days/hr)
C = Conversion factor (years/day)
Cs = Conversion factor (ug/mg)
AP = Averaging period (years)

Estimated average daily exposure doses for incidental ingestion of soil were calculated using the

following equation:

ADD = C:XIRxRAF xEF x EDx EP xC,
BW x AP xC,
where:
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ADD = Chronic or lifetime average daily dose (mg/kg/day)

Cx = Exposure point concentration (mg/kg)

IR = Ingestion rate (mg/day)

RAF = Relative absorption factor (dimensionless)
EF = Exposure frequency (events/year)

ED = Exposure duration (days/event)

EP = Exposure period (years)

C = Conversion factor (10 kg/mg)

BW = Body weight (kg)

AP = Averaging period (years)

C = Conversion factor (365 days/year)

Estimated average daily exposure doses for dermal contact with soil were calculated using the
J

following equation:

ADD = C.xSAx AF x RAF x EF x EDx EP x C,

BW xAPxC,
where:
ADD = Chronic or lifetime average daily dose (mg/kg/day)
Cx = Exposure point concentration (mg/kg)
SA = Skin surface area in contact with soil (cm’/day)
AF = Soil adherence factor (mg/cm?)

RAF = Relative absorption factor (unitless)

EF = Exposure frequency (events/year)

ED = Exposure duration (day/event)

EP = Exposure period (years)

C = Conversion factor (10 kg/mg)

BW = Body weight (kg)

AP = Averaging period

C = Conversion factor (365 days/year)
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Under current conditions, employees working in the facility building may be indirectly exposed to
chemicals detected in ground water or soil, since a fraction of these chemicals may volatilize and
migrate into indoor air. Exposure point concentrations for indoor air were estimated from the
concentrations detected in air samples collected within the building (MADEP, 1994). Average
daily exposure concentrations were calculated for employees working in the building (Table 9).

Employees may also be exposed to .chemicals detected in surface soil. Exposure point
concentrations were estimated from the concentrations of chemicals detected in the soil sample
collected from the north-west side of the building with the highest PID reading. Average daily
exposure doses were calculated for incidental ingestion of soil and skin contact with (Tables 10

and 11). ’

Under current and future conditions, older children could be exposed to chemicals detected in the
surface soil on the facility. Exposure point concentrations were estimated from the concentrations
of chemicals detected in the soil sample collected from the north-west side of the building with the
highest PID reading. Average daily exposure doses were calculated for incidental ingestion of soil

and skin contact with (Tables 12 and 13).

Construction workers may be exposed to subsurface soil in the future. Impacted soil is located
primarily in surface soil in the limited area on the north-west side of the building. It was assumed
that all construction work would take place in this limited area. Exposure point concentrations
were estimated from the concentrations of chemicals detected in the soil sample collected from
the north-west side of the building with the highest PID reading. Average daily exposure doses

were calculated for incidental ingestion of soil and skin contact with (Tables 14 and 15).
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5.0 RISK EVALUATION

5.1 METHODS TO EVALUATE NONCARCINOGENIC AND CARCINOGENIC
RISKS

A risk characterization evaluates currept and reasonably foreseeable future health risks associated
with site conditions. Risks associated with a site are characterized by integrating data developed
in the Hazard Identification, Dose-Response Assessment and Exposure Assessment.

Methodologies for evaluating noncarcinogenic health hazards and carcinogenic risks are presented

below.

5.1.1 Estimation of Noncarcinogenic Risk

Noncarcinogenic effects are characterized in terms of a Hazard Index. This method assumes that
there is an exposure below which adverse effects are not expected to occur (USEPA, 1989a).

The Hazard Index is calculated for each noncarcinogenic constituent of concern by dividing the
average daily exposure concentration (ADE) in mg/m® by the chemical-specific reference

concentration (RfC), also in mg/m’, as shown in the equation below

ADE
RfC

Hazard Index =

or by dividing the average daily exposure dose (ADD) in mg/kg/day by the chemical-specific
Reference Dose (RfD), also in mg/kg/day, as shown in the equation below.
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Hazard Index = IZDD

The Hazard Indices for each chemical are summed to yield a hazard index for that particular
exposure pathway. Then for each receptor, hazard indices for each exposure pathway are
summed to yield a total hazard index for the receptor. This hazard index is a screening hazard
index. If the screening hazard index exceeds 1.0, then further evaluation is needed to classify
chemicals into groups that share similar mechanisms of action. In this case, a separate hazard
index is calculated for each group of chemicals that share similar mechanisms of action. If the
hazard index for each group is less thdn 1.0, risks associated with exposure to the chemicals are

not considered to be significant.

5.1.2 Estimation of Carcinogenic Risk

The potential for carcinogenic health effects is characterized in terms of an incremental lifetime
cancer risk, an estimate of the incremental lifetime probability of an individual developing cancer
above background cancer incidence. An incremental lifetime carcinogenic risk is calculated for
each chemical in the inhalation pathway by multiplying the lifetime average daily exposure (ADE)

in pg/m’ by the chemical-specific Unit Risk in (ug/m’)" as shown in the equation below.

Risk = ADE x Unit Risk

Likewise, the incremental lifetime cancer risk is calculated for each chemical in the ingestion and
dermal exposure pathways by multiplying the lifetime average daily dose (ADD) in mg/kg/day by

the chemical-specific cancer Slope Factor (SF) as shown in the equation below.
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Risk = ADD x SF

For each exposure pathway, the chemical-specific risks are summed together, then the risks for
each exposure pathway are summed to yield a total risk for that particular medium. Finally, risks
for all media of concern are summed to yield a total site risk for each receptor. A total
incremental lifetime carcinogenic risk that does not exceed the acceptable total lifetime
carcinogenic risk limit indicates that the exposure is unlikely to produce a significant risk of
cancer above normal background rates. In accordance with the MCP, the acceptable lifetime
carcinogenic risk limit is equal to 1 x 10™ (i.e., one in 100,000).

’

S.2  RISKS TO HUMAN HEALTH

The potential risks to human health were evaluated for each plausible exposure pathway identified
in Section 4.0. The intent was to provide reasonable, but conservative, assessment of the degree
of risk associated with exposure to the chemicals under current and reasonably foreseeable future

conditions.

5.2.1 Employees

Under current and reasonably foreseeable future conditions, employees working at the facility
could be exposed to VOCs that could volatilize from ground water or soil into indoor air.

Employees could also be exposed to chemicals detected in surface soil. The total chronic hazard
index for employees is less than one (0.08) (Table 16). The incremental lifetime carcinogenic
risks is less than 1 x 10 (3.17 x 10®) (Table 17). Thus, conditions at the Site do not pose a

significant risk of either noncarcinogenic or carcinogenic health effects to employees.

5.2.2 Trespassers

Under current and reasonably foreseeable future conditions, trespassers could be exposed to

chemicals detected in surface soil. Exposure is unlikely, however, because the facility is located in
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an industrial area and is surrounded by a chain link fence. Nevertheless, risks were quantified for
older children who may trespass within the facility. The total chronic hazard index for these
children is less than one (0.02) (Table 18). The incremental lifetime carcinogenic risks is less than
1 x 10 (9.15 x 10®) (Table 19). Thus, conditions at the Site do not pose a significant risk of
either noncarcinogenic or carcinogenic health effects to children who may be exposed to impacted

surface soil at the facility.

5.2.3 Construction Workers

Construction workers may be exposed to soil during future excavation activities via incidental
ingestion and dermal contact with soil. The total subchronic hazard index is less than 1.0 (0.01)
for workers who could be involved in a construction project in this area (Table 20). Table 21
shows that carcinogenic risks are also not significant for construction workers — 2.53 x 10*
compared to 1 x 10”. Thus, conditions at the Site do not pose a significant risk of either
noncarcinogenic or carcinogenic health effects to workers involved in construction work on the

north-west side of the building.

Utility maintenance work could also occur on the property. In general, these activities take place
over a day or two. This exposure is considered an acute exposure. Concentrations of chemicals
detected at most disposal sites including this Site are generally not high enough to cause acute
health effects. Thus, conditions at the Site do not pose a significant risk of either noncarcinogenic

or carcinogenic health effects to workers involved in utility maintenance work.

5.3 RISKS TO SAFETY AND PUBLIC WELFARE

The risks associated with exposure to the chemicals of potential concern at the Site were
evaluated in terms of safety, public welfare and the environment. Rusted drums and containers
are not present on the Site, danger from fire or explosion from chemicals in the soil or the ground
water is not present, and uncontained materials that may be corrosive, reactive or flammable are

not present. Thus, conditions at the Site do not pose a risk to safety.
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MADEP has developed Upper Concentration Limits (UCLs) for chemicals detected in ground
water and soil. UCLs are concentrations established to protect public welfare and the
environment from harm that could potentially occur in the future if these concentrations are

exceeded (MCP, 1999).

Concentrations of chemicals detected in ground water were compared to UCLs (Table 22).
Average concentrations of VOCs detected up gradient of the facility do not exceed their
respective UCLs. Concentrations of 1,1, 1-trichloroethane and toluene detected in monitoring
well MW-4, which is located near the former catchbasin/sump in the south-east side of the
building, exceed UCLs. Average concentrations of VOCs detected in two monitoring wells
(GZA-4 and WE-3), which are located down gradient of monitoring well MW-4, do not exceed
their respective UCLs. Because the concentrations of 1,1,1-trichloroethane and toluene exceed
UCLs in the vicinity of monitoring well MW-4, ground water conditions at the Site may pose an

unacceptable risk to public welfare and the environment in the future.

Concentrations of chemicals detected in soil on the north-west side of the Building were compared
to UCLs (Tables 23). The results indicate that concentrations of chemicals detected in soil are
below UCLs. Thus, soil conditions at the Site do not pose an unacceptable risk to public welfare

and the environment in the future.
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6.0 SOURCES OF UNCERTAINTY

Uncertainty is inherent to each stage of the risk characterization process. It is therefore
important to identify those uncertainties most critical to the evaluation and to consider their
potential impact on the estimation of total site risk because a meaningful risk assessment is a tool
for managing anticipated on-site activities. Many kinds of uncertainty enter into the calculation of
carcinogenic and noncarcinogenic health risks. Decisions will be made based on a future use
scenario, the estimated toxicity of the chemicals of concern, and estimated chemical
concentrations in on-site media. Each of these three components is uncertain. First, actual future
uses are likely to deviate from current assumptions about who will be on Site, where they will be
active, how they will be exposed to the chemical, how long they will be exposed, how repeatedly,
and so on. Second, the estimated toxicities are uncertain due to uncertainties in the toxicological
data. Third, the chemical concentrations detected in media are uncertain because they are
estimated from samples and there are random fluctuations in analytical results due to variations in
sampling and analytical procedures. Standard practice in human health risk assessment adopts
safety factors to deal with almost every form of uncertainty. The resulting safety factor is so large

that levels of risks are certain to be overestimated by orders of magnitude.

A large component of uncertainty arises from the inability to predict future use scenarios. No one
can precisely predict the duration or frequency of exposure, the soil ingestion rates, the skin
surface area and the body weights of exposed receptors, chemical absorption rates, and the
fraction of time spent in the areas of highest chemical concentrations. This creates a level of
uncertainty in estimating health risks that can result in either overestimation or underestimation of
health risks. One approach to address uncertainty in estimating risks is to use health-protective or
conservative assumptions in developing remedial goals. Health-protective assumptions are those
that systematically overstate the magnitude of health risks to ensure protection of public health.

For example, it was assumed that older children would visit the industrial facility and contact
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impacted surface soil two days per week during spring, summer and fall. This frequency of
exposure is likely to overestimate a realistic exposure frequency because children are very unlikely
to be present in this industrial section of Lowell, the facility is surrounded by a chain link fence
and impacted soil is limited to a very small portion of the property. Likewise, it was assumed that
employees would have routine contact with the impacted soil in this area; however, it is very
unlikely that they would visit this small area between the building and River Meadows Brook. The
area is not located in an area of the facility where routine activities occur; it is covered with brush
and it is, in general, not a desirable place to spend significant amounts of time. It was also
assumed that a six-month construction project would take place at the facility and that exposure
to soil would occur only in the limited,area where soil is impacted. All of these assumptions are

likely to significantly overestimate risks to these receptors.

Traditionally, the concern with uncertainty in risk assessment procedures stems from exposure
assessment methods; however, the uncertainty associated with the exposure parameters seldom
spans more than one or two orders of magnitude (10- to 100-fold). In contrast, the assumptions
used to evaluate the toxicity of chemicals, rather than exposure, may represent the greatest
sources of uncertainty. For example, the extrapolation of cancer potency from laboratory animals
to humans, which forms the basis for the cancer risk estimates, may be associated with
uncertainties ranging from three to five orders of magnitude (1,000- to 100,000-fold) for selected
chemicals. Two general assumptions influence the uncertainty associated with toxicity values
developed for chemicals: the assumption that cancer risks are linearly related to exposure (i.e.,
that carcinogenic effects have no thresholds) and the assumption that exposure variables and
toxicity constants formulated for lifetime cancer risks are applicable for less than lifetime
(subchronic) exposures. In addition, it is assumed that values for different chemicals are additive
and that values for chemical surrogates are reasonable. To put this more concretely, the step from
observing tumors in rats fed high doses of trichloroethene to estimating potential harm to an adult
intermittently exposed to part-per-billion levels of trichloroethene in air is a very long one. To
ensure human health and safety, standard practice and regulation require that toxicity values
reflect "worst-case" results. For most chemicals, actual results — expected ones, in the statistical

sense — are likely to result in three to five orders of magnitude less risk than estimates here.
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Exposure point concentrations are uncertain because they are based on laboratory analyses of
samples or they are based on mathematical models. Exposure point concentrations are dependent
on the quality and nature of the sampling data from the site characterization. Sampling bias to
areas where higher concentrations are expected or selection of specific analytical methodologies
may affect the representativeness of the data. The true concentrations of these samples are
probably different from those reported by the laboratory, because analytical results inherently
fluctuate randomly about the true concentration. The true values are likely to be within a factor

or two of the reported ones.

7
In summary, risk is characterized by combining assumptions regarding the level of contamination,
the exposure scenario and the toxic potency of the chemical. Since conservative assumptions are
used throughout the process, the uncertainties associated with each of these assumptions become

multiplicative, which generally results in an overall extremely conservative risk estimate.
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7.0 STAGE 1 ENVIRONMENTAL SCREENING

A Stage I Environmental Screening Risk Assessment was conducted for River Meadows Brook,
located approximately 30 feet north-west of the facility. It was performed in accordance with
Regulation 40.0900 of the MCP.  Subpart I of the MCP calls for completion of a Stage I
Environmental Screening Risk Assessment for all sites where current and reasonably foreseeable
site activities and uses by environmental receptors (e.g., foraging by wildlife and support of plant
or wildlife populations) have been identified unless response actions have successfully reduced

concentrations of chemicals in environmental media to background levels.

The objective of a Stage I Environmental Screening is to identify whether exposure pathways may
require further quantitative assessment (i.e., Stage II Environmental Assessment). Exposure
pathways may be eliminated if 1) significant risk is readily apparent (therefore additional
assessment would not yield additional useful data); or 2) an exposure pathway is incomplete
because environmental receptors would not be exposed (therefore receptors would not be at risk

of harmful effects); or 3) an exposure pathway is complete, but does not pose a significant risk.

The general procedures include a review of analytical data indicating contamination of surface
water or sediment, an evaluation of the potential for transport of contamination to receptors,
identification of environmental receptors, and an evaluation of current or potential future
exposure to environmental receptors. If potential current or future exposure is not identified, then
a condition of no significant risk exists at the site. If potential exposure is identified, then the site

conditions are evaluated to determine whether significant environmental harm is apparent.

Laboratory analytical data indicate that VOCs are present in surface soil on the north-west side of

the building. Laboratory analytical data also indicate that low concentrations of VOCs are also
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present in surface water. Because potential exposure of terrestrial and aquatic receptors was

identified, the potential for harm was evaluated further.

To evaluate whether compounds detected in soil at the Site represent a significant risk to the
environment, the size and the quality of the habitat were considered. First, the size of area that is
impacted is limited to a small area approximately 2,000 square feet in size. Second, the property
is located in an industrial area. Moreover, potential receptors of special concern were not
identified at the Site. The Commonwealth of Massachusetts Natural Heritage & Endangered
Species Program compiles an Atlas containing maps of Estimated Habitats of Rare Wetlands
Wildlife and Certified Vernal Pools,and High Priority Sites of Rare Species Habitats and
Exemplary Natural Communities (Massachusetts Division of Fisheries & Wildlife, 2000-2001.

The Site is not identified as one of these areas of concern. The Commonwealth of Massachusetts
also designates Areas of Critical Environmental Concern to protect and preserve critical areas of
environmental significance. The Site is not within an Area of Crnitical Environmental Concern.

Therefore, based on the size and quality of the potential habitat and the types of receptors likely
to be present, chemicals present in soil do not present an unacceptable risk to the environment

(MADEP, 1995).

Sediment samples were not collected from the brook because the physical properties of VOCs
(i.e., high water solubilities and very low kes) make it unlikely that VOCs would be present in
sediment. Rather it is more likely that they would remain in water unless very high concentrations
in excess of their solubilities were present in ground water or surface water. Since the
concentrations of these chemicals detected in ground water near the brook and in surface water

were well below their solubility limits, the potential for impacts to sediment is very low.

Laboratory analytical data indicate that low concentrations of VOCs are present in surface water.
Because potential exposure was identified, the potential for harm was evaluated further. Surface
water samples were collected from River Meadows Brook and analyzed for VOCs. One sample
was collected up gradient of the facility and one sample was collected adjacent to the facility
approximately 30 feet down gradient of monitoring well GZA-4. Low concentrations of 1,1-

dichlorotehane, 1,1,1-trichloroethane, trichloroethene, tetrachloroethene, and cis-1,2-
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dichloroethene were detected in the sample collected adjacent to the facility. Approximately the
same concentrations of trichloroethene, tetrachloroethene, and cis-1,2-dichloroethene were also

detected in the sample collected up gradient of the facility (Table 4).

To estimate potential effects of concentrations of chemicals detected in surface water, surface
water concentrations were compared to water quality benchmarks. The benchmarks were
assumed to be concentrations below which an organism could be exposed without producing any
adverse effects. If surface water concentrations are less than the water quality benchmark, then
the exposure pathway is not considered significant (MADEP, 1995). Water Quality Benchmarks
from the following sources were used: Water Quality Criteria or chronic “lowest observable
effects levels” (LOELs) published by USEPA (1986a); benchmarks published by Suter and Tsao
(1996) for the US Department of Energy; benchmarks developed by MADEP (MCP, 1999); or
30-day “No Effect” Levels, cited in a Quantitative Structure Activity Relationship database
developed by USEPA and Montana State University, Institute for Biological and Chemical
Process Analysis (QSAR). This database estimates chronic aquatic toxicity (30-day “No Effect”
level) for organic compounds using information provided in USEPA’s AQUIRE database. The
AQUIRE database is a comprehensive compilation of aquatic toxicity test results for both plants

and animals.

Acute Water Quality Criteria are calculated by the USEPA based on half the final acute values
(which are the fifth percentile of the distribution of 48- to 96-hour LC50s%). Chronic Water
Quality Criteria are calculated from the geometric mean of at least three LCS50/Chronic Value
ratios. Benchmarks published by Suter and Tsao include Tier II values, which are benchmarks
established with fewer data than are required to establish National Ambient Water Quality
Criteria, but are expected to be higher than Ambient Water Quality Criteria in no more than 20%
of the cases; Lowest Chronic Values for fish, invertebrates and plants, which are the Chronic
Values that are used to calculate the National Chronic Ambient Water Quality Criteria; the
Population EC20, which is an estimate of the continuous concentration that would cause a 20%

_ reduction in the recruit abundance of large mouth bass; the EC20 test for fish or daphnids, which

5 LC50s are concentrations that are lethal to 50% of the test animals.
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is a benchmark intended to be an index of population production, and the Sensitive Species EC20,
which is calculated in the same manner as the National Ambient Water Quality Criteria except the

test EC20s are used instead of Chronic Values.

The MADEP developed benchmarks for surface water to establish ground water standards that
are intended to provide protection against migration and eventual discharge of contaminants in
ground water to surface water (MCP, 1999). The standards were based on National Ambient
Water Quality Criteria, an analogous value, or a ceiling concentration. A dilution/attenuation
factor was applied to the acceptable surface water criterion to yield a ground water standard.

Therefore if the dilution/attenuation factor is removed, then a corresponding acceptable surface

water concentration may be calculated.

The following water quality benchmarks were used:

1,2-Dichloroethenes

Available data for fresh water species indicate that acute toxicity for dichloroethenes may occur at
concentrations above 11,600 pg/liter (USEPA, 1986a). Chronic data are unavailable. The
USEPA has not established a criterion, but has presented a LOEL equal to 11,600 pg/liter. A
Tier I Secondary Chronic Value was established, which is equal to 31.2 pg/liter, and the lowest
EC20 for fish is estimated to be 5,719 ug/liter. The Lowest Chronic Value for fish is estimated to
be 9,538 pg/liter. Analogous values were obtained from a QSAR database. The 30-day chronic
“No-effect” level for aquatic species was estimated to be 26,295 pg/liter for both cis- and trans-
1,2-dichloroethene. Applying a safety factor of 10 to the acute LOEL to estimate a chronic
LOEL, the benchmark for cis-1,2-dichloroethene used in this assessment is 1,160 pg/liter.

Tetrachloroethene

Available data for fresh water species indicate that acute toxicity may occur at concentrations

above 5,280 ug/liter and that chronic toxicity may occur at concentrations above 840 ug/liter
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(USEPA, 1986a). The USEPA has not established criteria, but has presented an acute LOEL
equal to 5,280pug/liter and a chronic LOEL equal to 840 pg/liter. A Tier 11 Secondary Chronic
Value was established, which is equal to 125 pg/liter; the lowest EC20 for fish is 500 pg/liter; the
lowest EC20 for daphnids is 510 pg/liter; and a Population EC20 is 50 pg/liter. The Lowest
Chronic Values for fish, daphnids and plants are 840 ug/liter, 750 pg/liter and >816,000 pg/liter,
respectively. An analogous value was obtained from the QSAR database. The 30-day chronic
“No-effect” level for aquatic species was estimated to be 5,878 pg/liter. The benchmark used in

this assessment is 840 pg/liter.

1,1,1-Trichloroethane ’

Available data for fresh water species indicate that acute toxicity may occur at concentrations of
trichloroethanes above 18,000 pg/liter (USEPA, 1986a). Chronic data are unavailable. The
USEPA has not established a criterion but has presented a LOEL equal to 18,000 ug/liter. A Tier
II Secondary Chronic Value was established, which is equal to 62.1 pg/liter; the lowest EC20 for
fish was estimated to be 2,457 ug/liter; the lowest EC20 for daphnids is 1,300 pg/liter; and a
Population EC20 is equal to 251 pg/liter. The Lowest Chronic Values. for fish, daphnids and
plants are estimated to be 3,493 ug/liter, 1,770 pg/liter and >669,000 pg/liter, respectively. An
analogous value was obtained from the QSAR database. The 30-day chronic “No-effect” level
for aquatic species was estimated to be 21,524 pg/liter.  Applying a safety factor of 10 to the
acute LOEL to estimate a chronic LOEL, the benchmark used in this assessment is 1,800 pg/liter.

Trichloroethene

Available data for fresh water species indicate that acute toxicity may occur at concentrations
above 45,000 ug/liter and that chronic toxicity may occur at concentrations above 21,900 pg/liter
(USEPA, 1986a). The USEPA has not established criteria, but has presented these
concentrations as LOELs. A Tier II Secondary Chronic Value was established, which is equal to
465 pg/liter; the lowest EC20 for fish is 5,758 pg/liter; and a Population EC20 is 232 pg/liter.

The lowest Chronic Values for fish and daphnids are estimated to be 14,867 pg/liter and 7257
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ug/liter, respectively. An analogous value was obtained from the QSAR database. The 30-day
chronic “No-effect” level for aquatic species was estimated to be 13,632 pg/liter. The benchmark

used in this assessment is 21,900 pg/liter based on the lowest available fresh water LOEL.

1.1-Dichloroethane

The USEPA has not established acute or chronic water quality criteria for 1,1-dichloroethane. A
Tier II Secondary Chronic Value was established, which is equal to 46.6 pg/liter, the lowest EC20
for fish was estimated to be 8219 pg/liter and a Population EC20 is equal to 1585 pg/liter. The
Lowest Chronic Value for fish is estimated to be 14,680 pg/liter. An analogous value was
obtained from a QSAR database. The 30-day chronic “No-effect” level for aquatic species was
estimated to be 112,000 pg/liter. The benchmark for 1,1-dichloroethane used in this assessment
is 46.6 pg/liter.

The potential for risks to species exposed to VOCs detected in surface water in the streams was
evaluated by comparing the concentrations of VOCs detected to their respective toxicity
benchmarks. Table 24 presents the results. Concentrations of VOCs were well below their
respective benchmarks, indicating that these concentrations are unlikely to result in adverse
impact to receptors potentially exposed to VOCs in River Meadows Brook. Since these exposure

pathways do not pose a significant risk, a Stage II Environmental Assessment is not necessary.
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8.0 SUMMARY

A Method 3 Risk Assessment was performed to evaluate potential risks to human health and the
environment under current and reasonably foreseeable future conditions. The risk assessment was
performed in accordance with the MCP (1999) using the MADEP guidance document, Guidance
Jor Disposal Site Risk Characterization — In Support of the Massachusetts Contingency Plan
(MADEP, 1995), the MADEP document Background Documentation for the Development of the
MCP Numerical Standards (MADEP, 1994), and, where appropriate, USEPA guidance
documents. The detailed evaluation of human health risks was divided into four major sections:

hazard identification, dose-response assessment, exposure assessment, and risk characterization.

Risks were evaluated with respect to exposure to chemicals detected in soil, ground water, indoor

air, and surface water.

The hazard identification section describes the procedures used to identify chemicals of concern.
The Site is impacted primarily with VOCs in ground water and in a limited area of surface soil on
the north-west side of the facility building. Exposure scenarios were described, exposure

concentrations and doses were calculated and risks were evaluated for the following:

« Employees working at the facility, who may be exposed to VOCs that could migrate from
ground water into indoor air and to VOCs detected in surface soil on the north-west side
of the building;

* Trespassers, who could be exposed to VOCs detected in surface soil on the north-west
side of the building; and

» Construction workers, who may be exposed to VOCs detected in surface soil on the
north-west side of the building.

Noncarcinogenic health hazards are evaluated by dividing the average daily exposure
concentrations or doses by appropnate chemical-specific Reference Concentrations or Doses.
Lifetime carcinogenic risks are estimated by multiplying the average daily exposure concentrations
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or doses by chemical-specific Inhalation Unit Risks (in the case of inhalation exposures) or Slope

Factors (in the case of ingestion or dermal contact).

The primary exposure pathways for employees working at the building are potential inhalation of
VOCs in indoor air and direct contact with VOCs detected in soil. Under current and future

conditions, a condition of no significant risk exists for employees.

Older children (trespassers) could visit the facility and contact impacted surface soil. The primary
exposure pathways for trespassers are ingestion of soil and skin contact with soil. Under current

and future conditions, a condition of no significant risk exists for trespassers.

Under future conditions, it was assumed that construction work may be performed on the Site.
Risks were evaluated for potential future construction workers who could contact impacted soil
during excavation activities. Results show that impacted soil does not pose a significant risk of

noncarcinogenic or carcinogenic health effects to construction workers.

The risks associated with exposure to the chemicals of potential concerh at the Site were also
evaluated in terms of safety, public welfare and the environment. Conditions at the Site do not
pose a risk to safety. To evaluate potential future harm to public welfare and the environment,
average concentrations or chemicals detected in soil and ground water were compared to UCLs.
Concentrations of VOCs detected in sotl do not exceed UCLs. Concentrations of 1,1,1-
trichloroethane and toluene detected in ground water samples from monitoring well MW-4
exceed their respective UCLs. Monitoring well MW-4 is in the location of the former
catchbasin/sump in the south-east portion of the building (i.e., AOC #3). Because concentrations
of VOC:s in the vicinity of monitoring well MW-4 exceed UCLSs, these conditions were considered

to pose an unacceptable risk to public welfare and the environment in the future.

In summary, this risk assessment was performed to evaluate current and reasonably foreseeable
future risk to human health and the environment. Based on the results of the human health and

environmental risk assessment, No Significant Risk exists at this Site. This assessment assumes
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that facility will remain a commercial or industrial property. Although a condition of No
Significant Risk exists, because concentrations of 1,1,1-trichloroethane and toluene detected in
ground water exceed UCLs, conditions at the Site may pose an unacceptable risk to public
welfare and the environment in the future. Thus, although No Substantial Hazard exists at this

Site, a Permanent Solution cannot currently be achieved.
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9.0 LIMITATIONS

Reasonable care was used in performing all the analyses in this report. The analyses were based
on information available at the time of the project and on the assumption that the information
provided (such as the sampling and analytical data) is accurate and reliable. The analyses assume
that the laboratory analytical data were checked for QA/QC requirements. If additional
information becomes available after the completion of this report, if the current or anticipated
future uses of the property change after the submission of this report, or if the state and federal
agencies change their procedures or their estimates of toxicological properties, then the report

will need to be reviewed for appropriateness and accuracy in light of the new information.
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TABLE 3

COMPARISON OF SOIL CONCENTRATIONS TO LEACHING-BASED SOIL CONCENTRATIONS

JONES ENVIRONMENTAL SERVICES, INC.

LOWELL, MASSACHUSETTS
LEACHING-BASED
SOIL CONCENTRATIONS*
SS-1 GW-2 GW-3
(mg/kg) (mg/kg) (mgke)
Volatile organic compounds
Acetone 0.071 58 58
1,1-Dichloroethene 0.34 0.1 5160
1,1-Dichloroethane 0.15 390 2169
cis-1,2-Dichloroethene 0.038 NA 1673
1,1,1-Trichloroethane 4 678 8472
Trichloroethene 45 23 1544
Tetrachloroethene 2 271 452
Methylene chloride 0.097 1063 1063
Toluene 03 518 4314
Ethylbenzene ’ 0.074 3502 467
Xylenes 0.62 497 4142
Isopropylbenzene 0.045 NA NA
n-Propylbenzene 0.057 NA NA
1,3,5-Trimethylbenzene 0.069 NA NA
1,2,4-Trimethylbenzene 0.24 NA NA
Naphthalene 1 1327 1327
Benzene 0.056 96 335

NA = Non available
* MADEP, 1994.
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TABLE 4

SURFACE WATER ANALYTICAL DATA
JONES ENVIRONMENTAL SERVICES, INC.

LOWELL, MASSACHUSETTS
DOWN STREAM UP STREAM

SW-1 SW-2

ugn) (ugn)
Volatile organic compounds
1,1-Dichloroethene <1.5 <1.5
1,1-Dichloroethane 2.7 <1.5
1,1,1-Trichloroethane 4.7 <1.0
Trichloroethene 44 5.4
Methylene Chloride <5.0 <5.0
1,2-Dichloroethane <1.0 <1.0
Tetrachloroethene 1.2 1.4
Trichlorofluoromethane NA NA
Toluene <1.5 <1.5
Ethylbenzene <1.0 <1.0
Xylenes <1.0 <1.0
Chloroethane <2.0 <2.0
¢is-1,2-Dichloroethene ’ 4 25
Vinyl Chloride <2.0 <20

NA = Not analyzed.

Samples collected in September 2000.
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TABLE §

INDOOR AIR ANALTYICAL DATA SUMMARY
JONES ENVIRONMENTAL SERVICES, INC.

LOWELL, MASSACHUSETTS
SE Corner SE Cormner NW Comer NW Corner

Oct-00 Mar-01 Oct-00 Mar-01

(ug/m’) (ug/m’) (ug/m’) (ug/m’)
Volatile organic compounds
1,1,1-Trichloroethane 150 51 140 38
1,1-Dichloroethane 7.2 <3.6 6.3 <3.6
2-Butanone 17 <10 22 <10
Acetone 71 31 71 26
Benzene 8 <23 74 <2.8
Ethyl Benzene 7.7 <39 8.1 <39
Freon 4.4 4.4 <4.4 <4.4
Methylene chloride 20 <3.1 19 <3.1
m,p-Xylenes 27 6.6 27 75
o-Xylene 9.8 <39 8.1 <39
Styrene 5.2 <3.8 <33 <3.8
Tetrachloroethene v 17 <6 16 <6
Toluene 4] 7.8 39 72
Trichloroethene 120 26 110 20
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TABLE 7

EXPOSURE POINT CONCENTRATIONS IN INDOOR AIR
JONES ENVIRONMENTAL SERVICES, INC.

LOWELL, MASSACHUSETTS
EXPOSURE POINT
CONCENTRATIONS
(ug/m’)

Volatile organic compounds

1,1,1-Trichloroethane 445
Acetone 28.5
Xylenes 7.05
Toluene 1.5

Trichloroethene

23
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TABLE 8

EXPOSURE POINT CONCENTRATIONS IN SOIL,
JONES ENVIRONMENTAL, INC.

LOWELL, MASSACHUSETTS
EXPOSURE
POINT
CONCENTRATIONS
(mg/ks)

Volatile organic compounds
1,1,1-Trichloroethane 4
Acetone 0.071
Xylenes 0.62
Toluene 0.3
Trichloroethene 45
1,1-Dichloroethene 0.34
1,1-Dichloroethane 0.15
Methylene chloride 0.097
Tetrachloroethene 2
Ethylbenzene 0.074
cis-1 ,2-Dichlo;oethene 0.038
Isopropylbenzene 0.045
n-Propylbenzene 0.057
1,3,5-Trimethylbenzene 0.069
1,2,4-Trimethylbenzene 0.24
Naphthalene 1
Benzene 0.056
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TABLE 22

COMPARISON OF GROUND WATER CONCENTRATIONS TO UPPER CONCENTRATION LIMITS
JONES ENVIRONMENTAL SERVICES, INC.

LOWELL, MASSACHUSETTS
UP GRADIENT AOC 3 FORMER DOWN GRADIENT
AVERAGE CATCHBASIN/SUMP AVERAGE
CONCENTRATION| CONCENTRATION | CONCENTRATION UCL
(ugh (mgN) (ugh _(ugn)

Volatile organic compounds

1,1-Dichloroethene 25.13 <7,500 80.38 100,000
1,1-Dichloroethane 67.38 24,000 900.38 100,000
1,1,1-Trichloroethane 323.05 360,000 1128.00 100,000
Trichloroethene 133.64 84,000 66.00 100,000
Methylene Chloride <5.0 <25,000 146.25 100,000
1,2-dichloroethane <10 <5,000 <1.0 100,000
Tetrachloroethene 10.06 6,700 19.00 50,000
Toluene <1.5 120,000 345.38 100,000
Ethylbenzene <1.0 <5,000 <1.0 100,000
Xylenes 3.19 <5,000 35.75 100,000
Chloroethane* <2.0 ’ <50,000 450.50 10,000
cis-1,2-Dichloroethene 28.06 11,000 750.25 100,000
Vinyl Chloride <2.0 <5,000 95.50 100,000

Based on default UCL for ground water (MCP 40.0996).




TABLE 23

COMPARISON OF EXPOSURE POINT CONCENTRATIONS IN SOIL TO UPPER CONCENTRATION LIMITS
JONES ENVIRONMENTAL SERVICES, INC.

LOWELL, MASSACHUSETTS
EXPOSURE
POINT
CONCENTRATIONS UCL
(meg/ke) (mg/kg)
Volatile organic compounds
1,1,1-Trichloroethane 4 5,000
Acetone 0.071 10,000
Xylenes 0.62 10,000
Toluene 03 10,000
Trichloroethene 45 5,000
1,1-Dichloroethene 0.34 90
1,1-Dichloroethane 0.15 5,000
Methylene chloride 0.097 7,000
Tetrachloroethene 2 1,000
Ethylbenzene 0.074 10,000
cis-1,2-Dichloroethene 0.038 5,000
Isopropylbenzene* 0.045 1,000
n-Propylbenzene* 0.057 1,000
1,3,5-Trimethylbenzene* 0.069 1,000 ;
1,2,4-Trimethylbenzene* 0.24 1,000
Naphthalene 1 10,000
Benzene 0.056 2,000

* Based on default UCL for soil (MCP 40.0996).

6/21/01
soil501B-145



TABLE 24

COMPARISON OF SURFACE WATER CONCENTRATIONS TO WATER QUALITY BENCHMARKS
JONES ENVIRONMENTAL SERVICES, INC.
LOWELL, MASSACHUSETTS

DOWN STREAM UP STREAM WATER QUALITY

SW-1 SwW-2 BENCHMARK

(ug) ___(ugm (ug/)
Volatile organic compounds
1,1-Dichloroethane 2.7 <1.5 46.6
1,1,1-Trichloroethane 4.7 <1.0 1800
Trichloroethene 4.4 54 21,900
Tetrachloroethene 1.2 14 840
cis-1,2-Dichloroethene 4 25 1160

6/21/01
swb01B-145



APPENDIX F

COMPREHENSIVE RESPONSE ACTION TRANSMITTAL FORM AND PHASE 1
COMPLETION STATEMENT



Massachusetts Department of Environmental Protection BWSC-108
Bureau of Waste Site Cleanup

COMPREHENSIVE RESPONSE ACTION TRANSMITTAL Release Tracking Number

E FORM & PHASE | COMPLETION STATEMENT -
DEP Pursuant to 310 CMR 40.0484 (Subpart D) and 40.0800 (Subpart H)

A. SITE LOCATION:

Site Name: (optional) :Tones Environmental Services (Northeast), Inc.

Street: 2§37“Ho_w7ardWStAr§-et Location Aid: Intersection Tanner and Howarc

City/Town: Lowell ZIP Code:

Retated Release Tracking Numbers that this Form Addresses:

Tier Classification: (check one of the following) [] TiertA  [] TieriB [] Tieric V] Tiertl [ 1 Not Tier Classified
if a Tier | Permit has been issued, state the Permit Number:

8. THIS FORM IS BEING USED TO: (check all that apply)
D Submit a Phase | Completion Statement, pursuant to 310 CMR 40.0484 (complete Sections A, B, C, G, H, | and J).

Submit a Phase il Scope of Work, pursuant to 310 CMl{40.0834 (complete Sections A, B, C, G, H, | and J).

[

Submit a final Phase It Comprehensive Site Report and Completion Statement, pursuant to 310 CMR 40.0836
(complete Sections A, B, C, D, G. H, l and J).

Submit a Phase il Remedial Action Plan and Completion Statement, pursuant to 310 CMR 40.0862
{complete Sections A. B. C. G. H.1and J)\.
Submit a Phase IV Remedy Implementation Plan, pursuant to 310 CMR 40.0874 {(complete Sections A, B, C, G, H, | and J).

At

Submit an As-Buitt Construction Report, pursuant to 310 CMR 40.0875 (complete Sections A, B, C, G, H, | and J).

Submit a Phase IV Final Inspection Report and Completion Statement, pursuant to 310 CMR 40.0878 and 40.0879
(complete Sections A, B, C, E, G, H, land J).

Submit a periodic Phase V Inspection & Monitoring Report, pursuant to 310 CMR 40.0892 (complete Sections A, B, C, G, H, | and J).

L0 Ooian

Submit a final Phase V inspection & Monitoring Report and Completion Statement, pursuant to 310 CMR 40.0893
(complete Sections A, B, C, F, G, H, | and J).
You must attach all supporting documentation required for each use of form indicated, including copies of
any Legal Notices and Notices to Public Officials required by 310 CMR 40.1400.

C. RESPONSE ACTIONS:

Check here if any response action(s) that serves as the basis for the Phase submittal(s) involves the use of Innovative Technologies. (DEP is
interested in using this information to create an Innovative Technoloaies Clearinaghouse.}

Describe Technologies:

D. PHASE | COMPLETION STATEMENT:
Specify the outcome of the Phase Il Comprehensive Site Assessment:

Z] Additional Comprehensive Response Actions are necessary at this Site, based on the results of the Phase Il Comprehensive Site Assessment.

D The requirements of a Class A Response Action Outcome have been met and a completed Response Action Outcome Statement (BWSC-104)
will be submitted to DEP.

D The requirements of a Class B Response Action Outcome have been met and a completed Response Action Outcome Statement (BWSC-104)
will be submitted to DEP.

D Rescoring of this Site using the Numerical Ranking System is necessary, based on the results of the final Phase 1l Report.

E. PHASE IV COMPLETION STATEMENT:
Specify the outcome of Phase IV activities:

Phase V operation, maintenance or monitoring of the Comprehensive Response Action is necessary to achieve a Response Action Outcome.
(This site will be subject to a Phase V Operation, Maintenance and Monitoring Annual Compliance Fee.)

The requirements of a Class A Response Action Outcome have been met. No additional operation, maintenance or monitoring is necessary to
ensure the integrity of the Response Action Outcome. A completed Response Action Outcome Statement (BWSC-104) will be submitted to

DEP.
The requirements of a Class C Response Action Outcome have been met. No additional operation, maintenance or monitoring is necessary to
|:| ensure the integrity of the Response Action Outcome. A completed Response Action Outcome Statement (BWSC-104) will be submiitted to

DEP.
SECTION E IS CONTINUED ON THE NEXT PAGE

Revised 3/30/95 Supersedes Forms BWSC-010 (in part) and 013 Page 10of 3
Do Not Alter This Form



Massachusetts Department of Environmental Protection BWSC-108
Bureau of Waste Site Cleanup

COMPREHENSIVE RESPONSE ACTION TRANSMITTAL Release Tracking Number
FORM & PHASE | COMPLETION STATEMENT
Pursuant to 310 CMR 40.0484 (Subpart D) and 40.0800 (Subpart H) )

E. PHASE IV COMPLETION STATEMENT: (continued)

D The requirements of a Class C Response Action Outcome have been met. Further operation, maintenance or monitoring of the remedial action is
necessary to ensure that conditions are maintained and that further progress is made toward a Permanent Solution. A completed Response
Action Qutcome Statement (BWSC-104) will be submitted to DEP.

Indicate whether the operation and maintenance will be Actlive or Passive. (Active Operation and Maintenance is defined at 310 CMR 40.0006.):

O Active Operation and Maintenance O Passive Operation and Maintenance

(Active Operation and Maintenance makes the Site subject to a Post-RAO Class C Active Operation and Maintenance Annuat Compliance Fee.)

F. PHASE V COMPLETION STATEMENT:

Specify the outcome of Phase V aclivities:
r“l The requirements of a Class A Response Action Outcome have been met and a completed Response Action Outcome Statement (BWSC-104)
—  will be submitted to DEP. 7

D The requirements of a Class C Response Action Outcome have been met. No additional operation, maintenance or monitoring is necessary to
ensure the integrity of the Response Action Outcome. A completed Response Action OQutcome Statement (BWSC-104) will be submitted to DEP.

The requirements of a Class C Response Action Qutcome have been met. Further operation, maintenance or monitoring of the remedial action is
D necessary to ensure that conditions are maintained and that further progress is made toward a Permanent Solution. A completed Response
Action Outcome Statement (BWSC-104) will be submitted to DEP.

Indicate whether the operation and maintenance will be Active or Passive. (Active Operation and Maintenance is defined at 310 CMR 40.0006.):

O Active Operation and Maintenance O Passive Operation and Maintenance

(Active Operation and Maintenance makes the Site subject to a Post-RAO Class C Active Operation and Maintenance Annual Compliance Fee.)

G. LSP OPINION:

| attest under the pains and penalties of perjury that | have personally examined and am familiar with the information contained in this transmittal form,
including any and all documents accompanying this submittal. In my professional opinion and judgment based upon application of (i) the standard of
care in 309 CMR 4.02(1), (if) the applicable provisions of 309 CMR 4.02(2} and (3}, and (iii) the provisions of 309 CMR 4.03(5), to the best of my
knowledge, information and belief,

> if Section B indicates that a Phase I, Phase ll, Phase lil, Phase IV or Phase V Completion Statement is being submitted, the response action(s)
that is (are) the subject of this submittal (i) has (have) been developed and implemented in accordance with the applicabie provisions of M.G.L. c. 21E
and 310 CMR 40.0000, (ii} is (are) appropriate and reasonable to accomplish the purposes of such response action(s) as set forth in the applicable
provisions of M.G.L. c¢. 21E and 310 CMR 40.0000, and (iii) complies(y) with the identified provisions of all orders, permits, and approvals identified in
this submittal;

> if Section B indicates that a Phase Il Scope of Work or a Phase IV Remedy Implementation Plan is being submitted, the response action(s)
that is (are) the subject of this submittal (i) has (have) been developed in accordance with the applicable provisions of M.G.L. ¢. 21E and 310 CMR
40.0000, (ii) is (are) appropriate and reasonable to accomplish the purposes of such response action(s) as set forth in the applicable provisions of
M.G.L. c. 21E and 310 CMR 40.0000, and (iii) complies(y) with the identified provisions of all orders, permits, and approvals identified in this
submittal:

> if Section B indicates that an As-Built Construction Report or a Phase V Inspection and Monitoring Report is being submitted, the response
action(s) that is (are) the subject of this submittal (i) is (are) being implemented in accordance with the applicable provisions of M.G.L. ¢. 21E and 310
CMR 40.0000, (ii) is (are) appropriate and reasonable to accomplish the purposes of such response action(s) as set forth in the applicable provisions
of M.G.L. c. 21E and 310 CMR 40.0000, and (iii) complies(y) with the identified provisions of all orders, permits, and approvals identified in this
submittal.

| am aware that significant penalties may result, including, but not limited to, possible fines and imprisonment, if | submit information which | know to
be false, inaccurate or materially incomplete.

D Check here if the Response Action(s) on which this opinion is based, if any, are (were) subject to any ordey e Aﬂi‘l‘(s) and/or approval(s) issued
by DEP or EPA. if the box is checked, you MUST attach a statelinjnt identifying the applicable provigj 1

LSP Name: Thomas P. Woodard LSP #:
Telephone: _ 207°879-7686 Ext: _ 225 THOMAS P

EAX: (oiona) | 2077879-7685" Stamp: WOODARD

Signaluré;/_ﬁ/{,/ A o= i><\ )

Date: S k‘i/lj /(', 2 Dt

Revised 3/30/95 Supersedes Forms BWSC-010 (in part) and 013 Page 2 of 3

Do Not Alter This Form



Massachusetts Department of Environmental Protection BWSC-108
Bureau of Waste Site Cleanup

COMPREHENSIVE RESPONSE ACTION TRANSMITTAL Release Tracking Number

3 FORM & PHASE | COMPLETION STATEMENT -l o601

DEP Pursuant to 310 CMR 40,0484 (Subpart D) and 40.0800 (Subpart H)

H. PERSON UNDERTAKING RESPONSE ACTION/(S):
Jones Environmental Services (Northeast), Inc.

Name of Organization:
President

Name of Contact: AJ‘a_m‘es F. Green Title: o

263 Howard Street

Street: _“
City/Town: Lowell State: MA ZIP Code: 01852
Telephone: 987-453-7772 Ext.: FAX: (optional) 978-453-7775

D Check here if there has been a change in the person undertaking the Response Action.
I. RELATIONSHIP TO SITE OF PERSON UNDERTAKING RESPONSE ACTION(S): (check one)
V| rRPorPRP  Specify: @2 owner (O Operator (¥ Generator () Transporter Other RP or PRP:

D Fiduciary, Secured Lender or Municipality with Exempt Status (as defined by M.G.L. ¢. 21E, s. 2)

D Agency or Public Utility on a Right of Way (as defined by M.G.L. c. 21E, s. 5(j))

D Any Other Person Undertaking Response Action  Specify Relationship:

J. CERTIFICATION OF PERSON UNDERTAKING RESPONSE ACTION(S):

i, James F. Green , attest under the pains and penalties of perjury (i} that | have personally examined and am
familiar with the information contained in this submittal, mcludmg any and all documents accompanying this transmittal form, (ii) that, based on my inquiry
of those individuals immediately responsible for obtaining the information, the material information contained in this submittal is, to the best of my
knowledge and belief, true, accurate and complete, and (jii) that | am fully authorized to make this attestation on behalf of the entity legally responsibie for
this submittal. |/the person or entity on whose behalf this submittal is made am/is aware that there are significant penalties, including, but not limited to,
nd imprisonment, for willfully submitting false, inaccurate, or incomplete information.

possible fing

) President
Title:

Forr J9 ei_Envi ron@fntal Services (Northeast), Ir Date@' 7 vof
(print name of person or entity recorded in Section H)
Enter address of the person providing certification, if different from address recorded in Section H:
Street: _Same
City/Town: State: ZIP Code:
Telephone: Ext.: FAX: (optional)

YOU MUST COMPLETE ALL RELEVANT SECTIONS OF THIS FORM OR DEP MAY RETURN THE DOCUMENT AS
INCOMPLETE. IF YOU SUBMIT AN INCOMPLETE FORM, YOU MAY BE PENALIZED FOR MISSING
A REQUIRED DEADLINE.

Revised 3/30/95 Supersedes Forms BWSC-010 (in part) and 013 Page 3 of 3

Do Not Alter This Form



