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EXECUTIVE SUMMARY

This Technical Memorandum has been prepared to describe the sampling and analysis program
and findings of the Source Area Investigation (SAl) for the Centredale Manor Restoration

Project Site located in North Providence, Rhode Islancl.

The scope of work for the SAl was to determine the nature of the contamination in the soils of
the source area, describe the hydmgenlogicﬁl setting and groundwater flow, and determine the
nature and extent of groundwater contamination at and adjacent to the Centredale Manor ancl

Brook Village properties.

Chiorinated volatile organic compounds (VOCs), particulardy trichloroethene (TCE) and
tetrachloroethene (PCE) were found in the shallow soils and fill material present throughout the
site in the borings installed. Highest concentrations of these contaminants were founcd in soils at
one specific location (MW-05), in the Brook Vilage Parking area, very close to the
Woenasquatucket River. Trichlorophenol (TCP), dioxin, and hexachlorexantnene (HCX) were all
found at elevated concentrations in soils at this location as well. Other contaminants, including
polychlorinated biphenyl compounds (PCBs), aromafic VOCs, phthalates, polynuclear
hydrocarbons (PAHs) and metals were all found at lower concentrations in shallow soils and fill

across the site, fill is present to an estimated depth of 2-12 feet below ground surface.

Subsurface soils at the site are largely composed of silty sands and gravels, between 40 and over
70 feet in thickness. These overburden materials are not likely to retarc or particularly direct
migration of contaminants, whether they are dissclved in grouncdwater or being caried as

immiscible liquids.

The bedrock evaluations indicate that the source area is situated abcve a north-south trending
bedrock valley. There are two low points in this valley, at elevations of less thain 28 feet. One is
under the Narragansett Electric right of way, west of Brook Village and the river. The other is
under the Centredale Manor building and the wetland area between the ends of Grover and

Steere Streets.

Groundwater flow through the shallow overburden is to the south, with an eastward trend during

high water stages in the river. Groundwater flow through the deep overburden and bedrock

RIOZB43D E-1 Tetra Tech NUS, Inc.
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beneath the norlhern and central portions of the site is generally to the southeast, and the

eastery cormnponent to flow diminishes as groeundwater reaches Cap Area 1.

Based on observations from the eight well clusters during quiescent conditions, it appears there
are no strong, pervasive, downward vertical gradients that could drve disscolved contaminants
from the shallow subsurface through the overburden and inte the bedrock at the site. However
there does appear to be a direct hydraulic connection between the overburden and bedrock
beneath much of the site. Therefore, shallow fractures in the schist, gneiss, and granite may act
as pathways for moving contaminants from the overburden into the bedrock. However, it
appears the becdrock fractures generally have small apertures and transmit small to negligible

quantities of water.

Groundwater contaminaticn at the site was dominated by chlorinated VCCs and TCP. The
highest concentraticns of contaminants in grouncwater were again attributed to FCE, TCE and
TCP, all feund at MW-055, where these contaminants were also detected in soils. PCE and
TCE were both found in the hundreds of ppb in the deep overburden and bedrock wells (MW-02
and MW-13) on the southeast edge of the source area. LLow concentrations of PCE and TCE
were also detected in bedrock and deep overburden wells at MW-04 at the southern end of the
source area, and in the deep overburden well at MW-12, southwest of the source area. Lower
concentrations of these and other VOCs were found in most of the shallow groundwater wells in
the source area. Other groundwater contaminants detected included phthalates, lead and
nickel, as well as a compound known as caprolactam,

The high concenfrations of PCE, TCE, TCP, and dioxin at MW-05S are co-located with a
groundwater mound that seems to be present in this area during most of the year. Whether the
mound and the contaminant set are related is unknown, but the mound may be influencing the
flow path of the contaminants at this location slightly, as the westward gradient frormn the mound
to MW-05 acts against an eastward groundwater flow gradient that presents itself during periods
of high river stages.

if a sufficient quantity of PCE-rich liquid was released in this area, DNAPL may have
accumulated at the base of the bedrock valley approximately 200 ft west of MW-05S, under the
Narragansett Electic ROW. Over time, part or all of the DNAPL accumulating in this
topographic lew may have entered the bedrock, provided the fracture openings were sufficiently

FI028430 E-2 Tetra Tech NUS, Inc.
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wide. These fractures could have carried the contaminants to the southeast toward the MW-13

and MW-02 clusters, where PCE and TCE were also detected at moderate concentrations.

However, records from development of the Centredale Manor building indicate that drums and
contaminated soils were removed during the construction of the foundation of this building.
These contaminants, now removed from the site, may have once presented a more localized
source of contaminants to wells MW-02 and MW-13.

Regardless, the southern permeter wells appear to be intercepting dissolved TCE and PCE
contamination rigrating south, but more predominantly southeastward through the bedrock
valiey and shallow bedrock via the southeastward flow of the groundwater. Whether the MW.-05
area is a single large source of these contaminants, or if this is only a supplement to other

sources that are or were present elsewhere, is unkncown at this time.

RIO2843D E-3 Tetra Tech NUS, Inc.



DRAFT

1.0 PROJECT INTRODUCTION

This Technical Memorandum has been preparad to describe the sampling and analysis program
and findings of the Source Area Investigation (SAl) for the Centredale Manor Site located in
MNorth Providence, Rhode Island. This work was authorized initially under Work Assignment
Number 043-TATA-016P and then transitioned into W. A. 108-ANLA-016, Contract No. 68-\\6-
0045,

The scope of work for the SA| was to determine the extent of the source area of contamination,
hydrogeological setting of the site, groundwater flow, and the extent of grouncwater
contamination at and adjacent to the Centredale Manor and Brook Village properties. Regional
location of the Centredale Manor Restoration Froject Site is presented as Figure 1-1. The
“source area” defined for this investigation is depicted in Figure 1-2.

This Source Area Investigation used existing information, and augmented that information with
new data to define sources of contamination and estimate contaminant discharges into the
surface waters and wetlands. This is accomplished by provision of a conceptual groundwater
model, showing input and output locations, and also showing where contaminants could enter
the river system. Data were collected so as to determine where groundwater contamination is
present, where it is likely to travel over time, and to identify if and what type of a remedial action
is necessary, The data were collected such that the analytical results could be used to support
full human health and ecological risk assessments if these are found to be needed in the future.
Analytical data generated by this investigation were compiled into an existing catabase for
future evaluation purposes.

Data quality objectives and other quality control information for this project are provided in the
Quality Assurance Project FPlan, Centredale Manor Restoration Project, North Frovidence,
Rhode Island, TINUS November 2000, and its revisions (QAPP). The QAPP provides the basis
for collection of data, analytical specifications, collection procedures and other technical detzils
pertaining to data collections and documentation.

RID28430 1-1 Tetra Tech NUS, Inc.
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This technical memorandum includes five sections: this introduction; the Site Background,

including a brief summary of existing data, the sampling and analysis program performed for

this study; the findings of the investigation; and the summary and conclusions from the study.
The chemical data from samples collected are presented in Appendices A through D.

RI028430 1-2 Tetra Tech NUS, Inc.
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2.0 SITE BACKGROUND INFORMATION

This section presents background information for the Centredale Manor Site, including a site
description, site history, and a summary of previous investigations. This section includes
information previously oblained from the study area by EPA during the Woonsccket River
Sediment/\Water Quality Analysis (EPA, July 1998) and from an Expanded Site Investigation
(ESI) of the Centredale Manor Site, North Providence, Rhode [sland, performed by Roy F,
Weston, Inc. (Weston, March 19499). Other data collected by the EPA Emergency Response

Program and other efforts are also included.

2.1 Site Location and Description

This section presents a description of the Centredale Manor Restoration Project source area,

the focus of the current study.

2.1.1 Site Description

The Centredale Manor is a multi-unit apartment cornplex that houses elderly adults. It is
located at 2074 Smith Street (Route 44) in Centredale, a vilage of North Providence, Rhode
Island. Figure 1-1 depicts the location of the site. The Centrecale Manor apartment builcing
and the adjacent apartment building known as “Brook Village”, are located on the site of the
former Metro-Atlantic Chemical Corporation, which operated from the 1840s to the 1970s in a
former mill complex on the site. Parking lots, roadways, lawn areas, and two high-rise
residential buildings currently comprise the source area. The Woonasquatucket River flows
north to south on the west boundary of the Centredale Manor and Brook Village properties.
The remains of a raceway for the former mill complex are present on the eastem boundary of
the site. The Centredale Manor Restoration Project Site, as discussed in this report, includes
all contaminated areas within this area as well as any other location where contamination from

this area has migrated or any area from which this contamination originated.
A map showing current conditions of the source area is presentec as Figure 2-1. The scurce
area is defined for the purposes of this investigation to be inclusive of tax lots 14-200 and

14-250 in the City of North Providence, as well as a portion of tax lot 12-560. Historical

RI02643D 2-1 Tetra Tesh NUS, Inc.
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records identify the former Metro Atlantic Chemical Corp. facility and New England Container
Drum recycling facility as having occupied Lots 14-200 and 14-250. An air photo survey
shows filling and land clearing to have taken place on these lots. However, in addition, sorne
ground disturbance and fill activities appear to have occurred on the north end of Lot 12-860,
which abuts lot 14-250. Currently, Cap Area 1 covers portions of both lots 12-560 anc 14-250
while Cap Area 2 is located on the south portion of lot 12-200. The location of these areas is

depicted in Figure 2-1,

Historical records of Metro Atlantic Chemical researched by Weston (March 1999) indicate that
the site manufactured hexachlorophene and that shipments of trichlorophenaols were made to
this location. The mill complex was destroyed by fire in 1972. In 1978, Brook Vilage was
constructed, followed by Centredale Manor in 1982. During construction of Centredale Manor,
400 drums and 6,000 cubic yards of contaminated soil were removed from the site. Labels

indicated that the drums contained caustics, halogenated solvents, PCBs, and inks.

A Preliminary Assessment (PA) performed on the site in August 1886, by NUS/FIT determined
that surface water, soil, and sediment at the Site were potentially impacted. Performance of a
Supplemental Site Investigation (S51) was recommended. The S&I was performed by NUS/FIT
in 1890. During this 881, elevated concentrations of VQCs, SVOCs, pesticides/PCBs, and
metals were detected in 10 soil samples collected from the Site. VWeston found additional
rusted empty drums on the Site near the Woonasquatucket River in QOctober 1995, while

performing a Site Inspection Frioritization (SIF) investigation of the property (Weston, 1999),

A study conducted in June 1996 by the EPA Narmagansett Laboratories and the Frovidence
Urban Initiative Program (EPA, 1998) determined that elevated levels of dioxins were present
in fish collected from the river. A subsequent study of the Woonasquatucket River conducted
by the USEPA QEME in June 1998 found elevated concentrations of dioxins and PCBs in
sediments from portions of the river and impoundments adjacent to and downstreamn of
Centreclale Manor (EPA, July 1998). Soil and sediment sampling conducted by EFA START
personnel in Septernber 1998 found dioxins at concentrations up to 10.1 ppb in sediments
collected from the exposed bottom of the former Allendale Pond (Weston, March, 1999).
Allendale Pond is an impoundment located immediately downstream of the Centredale Manor

Site.  The Mill dam that contained Allendale Pond was breached in 1991, exposing the
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contaminated sediments. Further sampling conducted in February 1999 on the Centredale

Manor property also found elevated concentrations of dioxins in soils and sediment.

Additional historical information on the Woonasquatucket River and Centredale Manor Site is

available in the Expanded Site Inspection Report, prepared by Weston (March, 1999).
2.1.2 Historical Description

An Agrial Photographic Analysis was performed on the source area by EPA Office of Research
and Development (July, 2000). Aerial photos from 1939 to 2000 were reviewed and
interpreted to identify "landscape morphology, patterns of hazardous waste disposal and other
observable activities and conditions of environmental significance”. Figure 2-2 and 2-3 present
aerial photographs taken in 1962 and 1970 respectively. Figure 2-4 depicts a summary of

former site structures and features described in this section.

The analysis highlights the existence of the building complex reportedly occupied by Metro
Atlantic Chemical Corporation in the north portions of the source area and varying degrees of
disturbance and disposal advancing into wetlands south from that facility with time. The 1951
photo shows the presence of a probable drum recyciing facility at the south end of the
cemplex, immediately north of the current location of the Centredale Manor north parking lot.
L.ater photos shew additional buildings adjacent (south) of that facility in the current location of
that parking lot. The Sanborn atlas map dated 1956 concurs with the identification of these

buitdings.

The photes from the 1960s and 1960s show that the former mill complex was located to the
north of the existing Centredale Manor north parking lot, east of the existing Brook Village
building. A smaller building was located on the space currently occupied by Brook Viliage,
along with parking areas. The raceway, located on the east boundary of the source area, is
visible as a maintained structure only in the area adjacent to the original mill building, and

gives way to an apparently unirmproved ditch or creek north of the drum recycling building.

In the photos taken in the 1950s, there is evidence of two waste disposal areas to the

immediate west and south of the drum recycling building, in the vicinity of the Centredale
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Manor building and north parking lot. Drainage from the facility is evident leading west in the
1951 photo. Drainage from the waste piles to the south appear to be to the east and to the
adjacent raceway. The beginnings of waste disposal is also evident in this period at the
current location of the south parking lot for Centredale Manor, with drainage into the

Woonasquatucket River.

Photos from the 1960s show indications of unknown activity in the location of the current south
parking areas of Brook Village. This includes stained soils (possibly frormn westerly drainage
fromm the drum recycling building), stacked drums and a building that first appears on the 1965
photo. This building is not present in the 1970 photo, but indications of stained soils and
drums are still evident. These photos also show impoundments in the current location of the

Centredale Manor parking area and Cap Area 2.

Figure 2-2 is the aerial photograph taken of the Centredale Manor Site subarea on February 7,
1962. This photo features several of the historical buildings and structures formerly present on
the Centredale Manor property in addition to evidence of activities taking place on the site.
This photograph shows evidence of six vertical tanks present in the northem portion of the
area in addition to a possible outfall on the east side of the older building. Three locations of
probable stacked drums are labeled as DR-8, DR-7 and DR-8. Respectively, these three
areas contained 99, 108 and 72 drums. South of DR-8, areas of grading scars are evicent
where liquid wastes were previously photographed (1956) being spread on the ground and

coverad with earthen materials (July 2000).

A large amount of waste disposal is evident across the sile between 1962 and 1970. This is
particularly evident in the area between the North parking area and the southem limit of the
source area, defined by the current location of Cap Area 1. In the 1962 and 1965 photos,
grading scars are evident in the current location of the Centredale Manor building. An
unidentified building is shown in the 1970 photo in the southem portion of Cap Area 2.
Extensive waste, grading scars and disturbed soils are evident in the current location of the
northern half of Cap Area 2 in the 1963 photo, and in a strip along the west side of a roadway
leading across the current location of the south parking area to the cuwrrent location of Cap

Area 1 throughout the period between 1982 and 1970.
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Figure 2-3 is another aerial photograph taken of the Centredale Manor Property on March 8,
1970. The north and central portions of the subarea contain five areas with stains and one
area with a possible stain. These portions of the site also contain three impoundments,
labeled IM-1, IM-2 and IM-3. The extreme southern portion of the subarea contains a large
deposit of probable solid waste along both sides of the southernmost extent of the subarea
access road. The area west of the subarea access road contains three groupings of stacked
probable drums, DR-10, DR-11 and DR-12, each consisting of 144, 383 and 840 drums
respectively.

The photo presented for 1979 shows cessation of waste-related aclivity, and sparse vegetation
across the previously disturbed area. This photo also shows Brook Village developed with
parking areas.

2.2 Previous Environmental Investigations

This section describes previous environmental investigations of the Cerntredale Manor
Froperty. These reports were reviewed in order to prepare the QAPP and to design the Source

Area Investigation described in this Technical Memarandum.

2.2.1 Woonasquatucket River Sediment/Water Cuality Analysis - OEME,
July 1998

EPA OEME conducted a study of river sediment and water in 1998. This investigation involved
collection and analysis of sediments for dioxin, 1,2 4,5,7 8-hexachioro(8@H)xanthene (HCX),
polyaromatic hydrocarbons (PAHs), PCBs, pesticides, total organic carbon (TOC), total metals,
and acid volatile sulfide/simultaneous extracted metal analysis (AVS/SEM) of copper, zinc,
lead, cadmium, nickel, and mercury. Surface water was analyzed for dissolved oxygen
temperature, conductivity and pH. The purpose of the investigation was to deterrmine the
source of dioxins, HCX, and other contaminants previously detected in fish tissue by OEME in
June 1996. Sediment and surface water samples were collected from seven impoundments of
the Woonasquatucket River formed by the Esmond, Allendale, Lymansville, Manton, Dyerville,
Olneyville, and the Lonigan dams. The samples were collected in depositional areas cf the
impoundments that had silt or clay bottoms (sediments in the Allendale Pond impoundments

were exposed at the time since the dam had breached in 1881).
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Cioxing and HCX were detected at all seven sample locations. The highest dicxin
concentrations were detected in the sediments of the Allendate Pond and Lymansvilie Pond
impoundments that are located adjacent to and downsiream of the Centredale Manor Site,
respectively. Metals were detected at all sites in varying concentrations and frequencies. The
greatest cyanide concentrations (in descending order of concentration) were detected at the
Esmond, Lymansville, and Allendale Pond impoundments. The highest concentrations of
PAHs were detected in the Allendale Pond impoundment. The highest concentrations of
FCBs were detected (in descending corder of concentration) at the Dyervilla, Lymansville, and

Allendale damns.

The results for 2,3,7,B-tetrachloro-p-dioxin indicated the presence of a contamination source
between the Esmond and Allendale dams that was once associated with the manufacturing cof
2 4, 5-trichloropnenn! and hexachlorophene. Historical records indicate that the forrmer Metro
Atlantic Chemical Company received shipments of trichlorophencl and manufactured

hexachiorophene at the Centredale Manor Site.

Human health and ecological risk screens were performed using the analytical results of the
OEME sediment sample analysis. Contaminants of Concemn (COCs) identifiec in the sediment
samples included PCBs, PAHs, and dioxins. Results of the human health risk screen indicated
that below the Allendale dam, benzo(a)pyrene and dioxins might contribute equally to total
cancer risks. At the Lyrmansville darn, where the greatest dioxin concentrations were detected
in the 1998 study, the majorty of the cancer risk is posed by dioxin. However, these risks were
low given thatl the contaminants were located at the bottom of the impoundments, limiting a
person’s frequency of exposure. Because these same concentrations would pose a health
hazard if they were present in a residential setting, EPA recormmended that additional data for
shoreline sediment samples be collected in high access argas to more accurately assess

exposure to recreational users of the river.

The resuils of the ecological risk screen indicated that the greatest risk of metal toxicity to
benthos was at the Dyerville dam location. PGB, PAH, and dioxin concentrations in sediments
appeared to represent a risk of chronic exposure to benthic and pelagic communities in the

River. Because the sediment sampling data were limited in lateral and vertical extent,
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additional sampling was recommended to better define the extent of the contamination and the

corresponding ecological risks it imposed on the river's aquatic habitat.

2.4.2 Expanded Site Inspection (ESI) Centredale Manor - Weston, March 1999

The ESI performed by Weston (Weston, March 1999) for the Centredale Manor Site reviewed
the history of environrmental contamination at the Centredale Manor Site. The ES| stated that
the Site was the former loccation of the Aflantic Chemical Company and New England
Container, Inc., which was a drum recycling facility. Over 400 drums were identified on the site
during the period from 1977 through 1981. Records show that approximately 60 drums were
re-located from a wetland adjacent to the Woonasquatucket River and approximately 150
drums were observed along the bank of the river. Approximately 10 open drums containing

sulfuric acid were removed during this period.

During construction of the Centredale Manor apartment complex in 1982, approximately 400
drums and 6,000 yards of contaminated soil were removed for disposal. Additional suspected
buried drums were identified in the western portion of the property during a ground-penetrating
radar survey performed in 1986. A preliminary assessment (PA) performed on the sife in
August 1986, by NUS/FIT determined that surface water, soil, and sediment were potentially
impacted. The SSI was performed by NUS/FIT in 1990. The study detected elevated
concentrations of volatile organic compounds (VOCs), semivolatile organic compounds
SVOCs), pesticides/FCBs, and metals in 10 soil samples collected. Weston found additionail
rusted empty drums on the Site near the Woonasquatucket River in October 1995, while

performing a Site Inspection Prioritization (S1F) investigation of the property.

Weston collected nine sediment samples as part of the SIP, including three from the river and
six from the wetland area. Analytical results indicated the presence of elevated concentrations
of VOCs, SVOCs, and metals at concentrations greater than or equal o three times the

reference sample concentrations. No pesticides or PCBs were detected in these samples.
In response to the subsequent discovery of dioxin in fish tissue samples, and the OEME
sediment and water quality investigation findings, Weston initiated an ESI of the Centredale

Manor Site under the direction of EFA. The ES| was initiated in June 1998, to address the
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presence of dioxins/furans and hexachloroxanthene (HCX) contamination on the Site, the
extent of contamination in areas of potential human exposure, and potential source areas
located upstream of the Site. This was the first investigation to analyze for the presence cf

dioxins and HCX on the Centredale Manor Site.

On September 5, 1998, START personnel collected five soil samples from the Centredale
Manor property, one soil sample from the Brook Village property, 35 sediment samples from
the Woonasquatucket River, and four sediment samples from the former drainage canal.
Analysis of these samples indicated that SVOCs, pesticides, PCBs (Aroclor 1254), dioxins and
HCX were detected at concentrations exceeding reference values in various sediment samples
collected along the Woonasquatucket River downstream of the Centredale Manar property.

Pesticides, PCBs, dioxins, and HCX were detected at concentrations exceeding reference

values in the drainage channel and downstream sediment samples.

The highest concentration of dioxins was identified along the drainage channel adjacent to the
Centredale Manor property. The maximum dioxin concentration detected during the 19838
START project in the Woonasquatucket River was found in a sediment sample collected from
Allendale Fond (10.1 ppb). Dioxin concentrations detected in sediment samples collectec
upstream from the Centredale Manor Site were significantly lower than those collected

adjacent to and downstream of the Site.

The greatest number and highest concentration of SVQOCs were detected in the sample
collected farthest downstream, whereas elevated concentrations of PCBs were detected only
in samples collected from Allendale Pond. Pesticide compounds, PCBs, and various dioxin
compounds were detected at concentrations greater than three times the reference values in
sediment samples collected along the Woonasquatucket River upstream of the Centredale
Manor property. Seventeen of the SVOCs were detected at the highest concentrations in
sample SD-37, which was collected approximately 1.8 miles upstream of the Centrecale Manor
property. The highest PCB concentration (7,800 ppb) found during this study was detected in

a sample collected upstream of the Centredale Manor Site,
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2.2.3 Emergency Response Actions

In 1999, the IT Group (IT) provided support for EPA emergency response actions at the site,
During these actions, an extensive investigation was performed on surface soils at the source
area. In addition, resicdential and sediment samples were collected downstream of the source

area for analysis of dioxins and other contaminants.

Surface and some subsurface soil samples were collected from the source area using hand
augers and direct-push sampling techniques. Surface soil samples were collected to
determine immediate risk to public health and the environment. Data from the surface soil
samples were used to identify areas where contaminants were present at unacceptable
concentrations. These areas were subsequently covered with a temporary cap system 1o
prevent contact and reduce potential for downstream erosion of contarmninated sediments and

soils.

Subsurface soil samples were also collected at a subset of the surface soil locations. At rmost
locations, concentrations of contaminants decreased with depth, but due to limitations of the
sampling approach, the vertical extent of fill or of contamination were not reached. The
subsurface data reported by IT (March 186, 2000) show concentrations of PCBs in excess of
1000 mg/kg and concentrations of dioxins above 10 ug/kg in subsurface soils. [n addition,
VOCs, SVOCs and metals were found above the Rhode tsland Department of Environmenial

Management (RIDEM) standards for residential soil.

The following VOCs exceeded the RIDEM residential soil standards in subsurface scils

(collected below two feet below ground surface).

o penzene,

s 1,2 dichloroethene,
» chlorobenzene,

o tetrachloroathene,

s trichlorosthene,
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»  toluene, and

» xylene (total).

VOCs were detected at high concentrations in subsurface soils in the northeast comer of Cap
Area 2 (CMS-417), and in the northemmost of two borings installed in the north parking lot of
Centredale Manor (CMS-419). Slightly elevated concentrations of VOCs were detected in two
borings (CMS-405 and -408) installed in the southeast comer of the south parking lot for
Centredale Manor. Traces of VOCs were detected in surface soils collected at CMS 060,
located on the east bank of the Woonasguatucket River at the south parking lot for Brook
Village. Historical air photos for all of these locations show previous storage or disposal

activities, and/or locations of geophysical anomalies.

The following SVOCs exceeded the RIDEM residential soil standards in subsurface soils
(collected below 2 feel below ground surface): benzo(a)anthracene, benzo(a)pyrene,
benzo(b)flucranthene, benzo(k}luoranthene, benzo(gh.i)perylene, chrysene, dibenzo(ah)
anthracene, indeno(1,2 3-cd)pyrene, napthalene, and bis(2-ethylhexyl)phthalate. Low
concentrations (below 10 ug/kg) of these SVOCs were detected in surface and subsurface
soils across the source area. Elevated concentralions of phthalates and naphthalene were
found in surface soils at stations CMS-417 and 405. These two stations also showed high
concentrations of VOCs.

Elevated concentrations of arsenic, beryllium, lead anc thallium were found in surface and
subsurface soils across the site. Most notable were lead concentrations exceeding 1000
mg/kg in subsurface soils at CMS-405 and 237 (co-located with a set of geophysical anomalies
in the south parking lot of Centredale Manor) and at CMS 419 (former location of drum

storage).

Elevated concentrations of PCBs (mostly Aroclor 1254) were found in surface and subsurface
soils across the source area. PCB concentrations greater than 100 mg/kg were found in
subsurface soils in two specific locations: one is the northem section of what is now Cap
Area 1, co-located with a series of geophysical anomalies, and the second is the east side of
the north parking area for Centredale Manor, immediately south of what is believed to be the

location of the former drum recycling facility (refer to Section 5.2 2.1).

RI02843D 2-10 Tetra Tech NUS, Inc.


http:sU.r1a.ce

DRAFT

Rioxins, including 2,3,7,8-TCDD, were found in surface soil and sediment of what is now Cap
Area 1, in the pond, and in wetlands downstream of the Source area. To a lesser extent,
TCDD was also detected in surface soils of Cap Area 2. Dioxins were detected at location
CMS-080, situated on the east bank of the Woonasquatucket River at the south parking lot for

Erook Village, and immeciately to the northeast of the parking lot.

2.2.4 USGS Water-To Vapor Diffusion Study

In September 1999, the USGS installed water-to vapor VOC diffusion samplers in the bottom
sediments of the ‘Woonasqguatucket River and Raceway that bound the site. In addition,
sarnplers were also placed in some cf the canals that intersect the wetlands to the south of the

SOLUrce area.

In accordance with the USEPA Region | standard air screening method (USEPA, 1998)
samples were screened on site for VOCs. Samples were analyzed for the target compounds
benzene, toluene, ethylbenzene, xylenes, chlorobenzens, tetrachloroethene,

1,1,1-trichloroethane, and trichloroethene, and reported values in parts per billion by volume.,

This diffusion study found relatively high concentrations of TCE and PCE (maximums of
182,00C ppbv and 1,390,000 ppby respectively) in samplers installed in the Woonasquatucket
River channel adjacent to the two southern mest parking areas for Brook Village. Relatively
low concentrations (10-7100 ppbv) of these compounds were detected in almost all samplers
instaflled in the VWoonasquatucket river sedirnents, with the exception of those installed
upstream of the Brook Village building. Most of the samplers installed in the raceway detected
no contamination, althcugh notable concentrations of PCE and TCE were detected in
samplers installed adjacent to the Centredale Manor building, and in those installed near the
terminus of Redfern Street. TCE and PCE were also detected at concentraticns exceeding
1000 ppbv in the so-called cross channel that bounds the southem edge cf Cap Area 1.
Sirnilar results were reported for samplers installed in the sediments of downstream portions of
the YWoonasquatucket River and the Lower Mill Raceway, which together bound a small island-
like formation south of Cap Area 1. Most of the other installed samplers detected no other

target compounds.
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Water flow during the period of collection was variable with two separate high flow periods:
September 10, 1999 and again on September 16-17, 1099, It is not known what effect, if any,

this flow regime bad on the testing conducted.

The water-to-vapor diffusion findings indicated a widespread presence of TCE and PCE in the
subsurface sediments. These sediment VOCs are possibly interchanging with the waters of
the Woonasquatucket River. The relative concentrations reported by USGS indicate a
possible discharge area near the two southernmost parking areas for Brook Village, and a

more diffuse presence of these contaminants south of the source area.

2.2.5 Woonasquatucket River Sediment Investigation- TtNUS June, 2000

In Qctober 1999, TINUS conducted an investigation of the sediment in the Woonasquatucket
River from the Centredale Manor property south to the Lymansvile Dam. Samples were
collected for SVOCs, PCBs, pesticides, metals and dioxing. HCX was also identified in the
samples from this data set and reported as a tentatively identified compound from the dioxin
analysis. Data collected as part of previous investigations were used to develop a
comprehensive database to evaluate extent of contamination in the nver system. The findings
indicated that dioxins and PCBs are present in the river and pond sediments. Concentrations
of these contaminants appeared to be higher in depositional areas, and decreased with
increased distance from the source area. Highest concentrations of dioxin were found in the
sediments immediately south of the source area in the Allendale Pond and associated

wetlands.

2.3 Previous Geologic Investigations

The geology of the underlying materials at the source area has been evaluated during three
separate, limited investigations prior to the SAl  Geotechnical borings were installed by
Allstate Drilling (Allstate) in 1975 and Armerican Drilling and Boring Co. Inc. (American) in 1976,
apparently within the footprint of the Brook Village building at the north end of the source area
to support the building's design and construction. Geotechnical borings and test pits were
performed in 1981 by Guild Drilling Co. Inc. (Guild) and Allstate, and 1982 by GZA Consultants

(GZA), apparently within the footprint of the Centredale Manor Building to support the design
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and construction of that building. Finally, In March 1999, Geldman Environmental Consultants
(GEC) installed borings finished as monitoring wells in the Brook Village parking areas to

investigate possible releases from a UST on the south side of the Brook Village building.

2.3.1 Brook Village Area

The Brook Village geotechnical borings (Allstate and American) were compared with those
installed by GEC. The findings of each group were evaluated with the consideration that each
set of borings were installed for different purposes using different drilling techniques. Allstate
installed five shallow geotechnical borings for building footings in 1975 to depths between 11.5
feet and 16 feet below ground surface (bgs) using drive and wash techniques. American
Drilling and Boring installed six borings in 1976 within the same area to depths between 36
feet and 60.4 feet bgs also using drive and wash techniques. In 1999, GEC installed seven
borings in the Brook Village parking areas to depths between 11 and 15 feet bgs using hollow

stem augers.

The logs provided by Allstate show fill to approximately 4 feet bgs, peat and siit to € feet bgs,
and a mixture of sand, gravel and silt to approximately 12 feet bgs. Some of the logs provided
by American drilling show the presence of fill in the upper 4 feet of material, and a mix of sand
and gravel with silt to varying depths. In some of these iogs more sand was encountered at
depths between 15 and 30 feet or deeper: one boring log indicates the presence of sand and
gravel mix to a depth of 60 feet bgs. Rock was cored in one boring between 45.5 feet and
50.5 feet bgs. This was the only atternpt made to confirm bedrock. Refusal was encountered
in two other of the six borings at 46 feet bgs and 60.4 feet bgs. The remaining three logs from
borings installed by American show boring compietion between 31.5 and 36.5 feet bgs. Boring
logs provided by GEC also indicate fill present to approximately 3 to 6 feet bgs, and identify
sand, silt and gravel betwean the fill at depths between 7 and 14 feet bgs. Below 14 feet,
GEC identifies the geologic material as till; however, base on the boring log information, it is
unclear how till was defined. Although the blow counts were relatively higher in this material,
the presence of gravel may have repelled the split barrel samplers. Blow counts are similar in
these boring logs as compared to those provided by American, although those logs do not
identify the material below 14 feet as till.
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2.3.2 Centreclale Manor Area

A series of geotechnical borings and test pits (Guild, Allstate, and GZA) were installed in 1987
and 1982 to evaluate the subsurface conditions and to suppert design of the Centredale
Manor building. This information was reviewed to develop a better understanding of the
geology of the source area. A fragment of a report by GZA (January 20, 1982) with
Responsivenass Documents (GZA, April 14, 1999) provides an evaluation of these boring logs.
Figures accompanying this infermation did not show locations of most of the borings or test
pits, however, because these explorations were performed to supponrt building design, it is
presumed that the investigations were performed within the existing footprint of the Centredale
Manor building.

The followirg information is summarized from that report;
Eill

Overlying the entire site is a loose to very dense, predominately granular fill consisting
of a mixdure of sand, gravel silt, and trash. Occasional pieces of waocd and metal were
encountered. Fill thickness appears to vary from 2 to about 6 feet, and averaged about
4 feet. Penetration test "N" values range from 8 to greater than 50 blows per foot.

Based on the test pit explerations, the fill is believed to be underlain by a layer of black
organic silt. This deposit is described as varying from a peat to a fine sand, some silf,
and is about 1 to 2 feet thick.

Gravel/Sand

The test pit information and the test boring data indicate that the corganic deposit is
underain by a layer of granular material ranging frem a gravel, some sand with
cobbles, to & sand, some grave!, with trace non-plastic fines. "N" values ranged from

11 to 45 blows per foot indicating a medium to dense consistency. The thickness of the
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layer ranged from 6.5 to 14.5 feet, placing the bottom of the layer at depths of 10 to 21

feet bgs.

Fine Sand/Silt

Underlying the sandy gravel is a very loose to loose material varying from a fine sand,
some silt, to a silt and sand. The borings indicate that this deposit occurs as a
continuous layer between 4 to 12 feet in thickness. “N” values ranged from 3 to 11
blows per foot.

Sand/Gravel

Underying the fine silv/sand strata is a medium-dense to dense, stratified, fine to
coarse sand, little to some fine gravel with trace silt. In two of the borings, layers of fine
sand/silt were encountered below 45 feet. The thickness of these strata is
undetermined, since the borings were terminated in this material. Refusal was
encountered in borings B-3 and B-4 at depths of approximately 21 to 26 feet,
respectively. Based on other boring data and on the fact that cobbles were observed in

the upper gravel/sand unit, refusal was not interpreted as a conclusive indication of

bedrock.

Groundwater Condition

At the time of the exploration, groundwater was encountered in all of the borings at
depths ranging from 1 to 4.5 feet, which correspond to elevations between 92 and 94
feet above msl (no datum provided). These measurements agree with surveyed water
elevations in the adjacent river and marshes (elevation 93.8) shown on a topographic
plan prepared by Capoto and Wick Ltd. dated October 1981.

This assessment did not include observations noted in the test pit logs of chemical and oil

odors. Such odors were reported in all strata to a depth of up to five feet bgs in one test pit. In

a second test pit, a sweet chemnical odor was noted in the organic silt stratum between 1 to
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3.25 feet bgs, and an oil odor was noted in the sandy gravel straturn found between 3.25 feet

msl, and at the bottom of the test pit.

2.3.3 Geophysical Surveys

Two geophysical surveys were conducted in April 1899 and in July 1999 af the Centredale
Manor and Brook Village properties to supplement those conducted in 1986. These were
performed to determine if there were indications of buried objects that may be contributing to
the on-site contamination. The results of the surveys are summarized in the Final Report for
Centredale Manor, prepared by Lockheed Martin (September 13, 1999). The first survey
found a number of locations of potential concern, however, follow up investigations discounted
many of these locations as being related to underground utilities (fire hydrants, electrical lines
and road boxes, etc). The GPR and EM data indicated that the other locations of potential

concern may be the result of mixed metallic fill and/or construction debris.

The report states that 13 significant undetermined EM anomalies were identified. The GFR
signature characteristics indicated that these features could consist of metallic fill or
construction debris. These are located primarily in two groups: one group of five anomalies is
present in the north end of what is currently Cap Area 2, which is an area where drum storage
and waste disposal is evident on historic air photos. Another group of four anomalies is
present at the south end of the south parking lot and Cap Area 1, and comrelates with an area
where evidence of solid waste is noted on historic air photos. Two of these anomalies located
in the south parking lot of Centredale Manor were reported to have the highest potential for
containing buried bulk metallic materials. Three anomalies are |located across the southern
portion of Cap Area 2 and the South parking lot, and one is located east of Brook Village, at
the former location of a series of vertical tanks observed on air photos taken between 1965
and 1962. However, the single anomaly in the north of the source area is very likely to be a
foundation for these tanks, buildings, or the raceway structure, which were aiso present in this

aread.

GPR cross sectional profiles collected in the Brook Village parking areas indicated a sequence

of stratified materials that may suggest the presence of alluvial deposits from a paleochannal.
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2.4 Centredale Manor Restoration Project Source Area Investigation

As described in Section 2.2.6 of this Technical Memorandum, dioxins and other contaminants
may have been transported from the Centredale Manor Site by the Woonasquatucket River
and deposited in adjacent and downstream areas. Additionally, contamination still exists in the
source area of the site, described in Section 2.1. To date, RIDOH still maintains a

consumplion advisory on all fish caught from the River due to high dioxins concentrations.

Existing information collected regarding site contamination was insufficient to adequately
characterize the risks to human health and the environment frorn dioxins, HCX, and other
contaminants (metals, PCBs, and PAHS) in the soil and groundwater at the source area.
Additionally, there are indications that contaminants in soils may be migrating from the soils in
the source area to the river or wetlands downgradient of the site. Therefore, EPA initiated this

expanded source area investigation to support risk characterization and remedial processes.

In summary, the Centredale Manor Restoration Project Source Area Investigation (the subject
of this Technical Memorandum) was conducted to investigate the source area for the
Centredale Manor and Brook Village properties in order to obtain data to evaluate site-related
soil and groundwater contamination and migration pathways. These findings may be used in
the future to support possible preparation of a human health risk assessment, and possible

engineering evaluations for remedial alternatives.
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3.0 FIELD SAMPLING ACTIVITIES

This section describes the field data collection activities that were performed as part of the
sentredale Manor Restoration Project Source Area Investigation. Additionally, this section
provides a description of how these tasks were performed based upon regulatory action limits
and data objectives. All data collection efforts were conducted in accordance with the Quality
Assurance Project Plan for the Centredale Manor Restoration Project (TINUS, /01 as amended),

along with supporting documents and standard operating procedures (SOPs). Figures 3-1 and 3-2

depict the locations surveyed and sampled by TINUS during this investigation.

Field investigation activities included:

o Surface geophysical surveys

«  Soil and bedrock berings and well installations (including soll sampling and analysis
and borehole geophysics)

« Water level monitoring

¢  Groundwater sampling and analysis

o Hydraulic conductivity testing

3.1 Surface Geophysical Suryeys

i i i i i e

Surface geophysical surveys were conducted by Hager Geosciences, Inc. (HGI) in the site
vicinity, including ground penetrating radar (GPR), 2-D resistivity imaging, and seisrnic
refraction. Figure 3-1 presents traverse lines for these surface geophysical investigations.
These surveys provided data to characterize overburden matenals, estimate depth of fill and
depth to bedrock, and characterize the general bedrock surface configuration. These data
were also used to assist in refining the pesitioning of monitoring wells installed during this

investigation, and provided information to refine the site conceptual moclel.

A test of the various GFPR systems was initially conducted, which consisted of examining the
resclution and depth penetration afforded by antennae of frequencies 35, 40, 80, 200 and 400
MHz, and comparing the relative benefits of data collected in continuous and point modes.
Overall, the 35 MHz antenna provided best information for the depth to the bedrock surface
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and deep stratigraphic features, while the 200 MHz antenna was better able to resolve near-

surface stratigraphy.

Seismic refraction was conducted using compressional (P-) wave sources to confirm depth to
bedrock. Geophone spacing between 5 and 10 feet, in combination with off-end shots of
greater than 75 feet, provided sufficiently large geometry to record the bedrock horizon

refractor.

The third phase of the surface geophysical surveys included an investigation into the potential
use of resistivity methods at the Centredale Manor Site. HGI performed a series of tests using
a Swift Sting® resistivity unit configured for a dipole-dipole electrode array. Two locations
were chosen for investigation, one on the northern-capped area and the other parallel to its

eastern margin (Not shown on Figure 3-1).

Following the completion and evaluation of the initial surface geophysical work described
above, additional geophysical work was considered for the SAl, including the use of square
array azimuthal resistivity to provide data for estimating bedrock fracture orientation in the
area. However, the low density of subsurface data significantly limited the utility of the

resistivity method, therefore, this additional survey was not performed.

3.2 Soil and Bedrock Borings and Well Installations

Subsurface investigation activities described in this section include: installation of a series of
piezometers and surface water gauges; advancement of overburden and bedrock borings;
installation of overburden and bedrock monitoring wells; collection and analysis of soil samples

during boring advancement; and borehole geophysics performed following bedrock coring.
3.2.1 DPT Piezometers and Water Level Monitoring

As part of the initial drilling activities, a network of piezometers and surface water gauges were
installed using direct push technique (DPT). Using DPT methods, 21 small diameter (1-inch)
piezometers with screened lengths of 5 feet were installed in the source area during this

program. Piezometer locations are indicated in Figure 3-2. The piezometers were advanced
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and screened in the shallow water table aquifer strictly for the purpose of providing
groundwater table elevation measurements. These data were evaluated to better define the
groundwater table configuration at the site. These installations were not used for soil or

groundwater sample collection purposes.

Recording electronic transducers were installed at selected piezometer for the purpose of long-
term groundwater'level monitoring at the site. In addition, three surface water gauges were
also installed in the Woonasquatucket River and in the Centredale raceway (locations
indicated in Figure 3-2). Water table elevation measurements from these installations and
from an existing USGS gauging station in the Woonasquatucket River were monitored
continuously over time using In-Situ® data recorders. These water level monitoring efforts are

discussed further in Section 3.3 of this report.

3.2.2 Overburden Wells/Borings

Soil borings were advanced and overburden monitoring wells were installed in the vicinity of
the former raceway to the east of the source area, as well as within the source area. These

drilling, soil sampling, and well installation activities are discussed below.

Raceway borings and Monitoring Wells

Five soil borings were advanced in the former raceway, 1o the east of the source area.
Figure 3-2 depicts the raceway boring locations (MW-01, MW-02, MW-03 and SB-02, SB-03).
The exact locations for these borings were determined in the field using the historic aerial
photographs and landmarks, such that the borings were installed as close as possible to the
former centerline of the former raceway watercourse. These borings were installed in order to
determine the presence and thickness of fiill in the former raceway and to provide data for

avaluation of the nature and extent of seil contamination in the former raceway.

At each location, continuous subsurface soil samples were collected to the bottom depth of fill.
These samples were collected using a 3-inch diameter split bamel sampling tool from 1-foot
intervals beginning at 1-foot bgs. The soils were classified using the Unified Soil Classification

System (USCS). The classification of geologic materials assisted in evaluating the presence
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of potential confining layers and/or preferential pathways for groundwater transport.  This
information also may be used to support a possible future conceptual design for the restoration
of the raceway as a drainage channel. The samples of fill were collected and analyzed for the
following parameters: VOC screening using jar headspace, and laboratory analysis for VOCs,

SVOCs, pesticides/PCBs, metals, and dioxins.

The borings were continued beyond the depth of fil to a minimum of 20 feet bgs to
characterize the upper unconsolidated overburden. Continuous soil sarmples were collected
and screened using the jar headspace technigue for fotal volatile organics compounds (VOCs).
These samples were also classified using the USCS., Headspace screening results for VOCs
in soils were used to identify zones of highest potential contamination. These data, in
conjunction with the soil characterization and visual cbservations of staining or other evidence
of potential contamination (i.e. odor), were used to deltermine the vertical position of well
screens such that the screens would most likely intersect scils suspected to carry

contaminants within the groundwater.

Three shallow groundwater monitoring wells were installed in selecled raceway borings
(MW-01, MW-02, MW-03) to provide data to evaluate groundwater flow direction and potential
groundwater contamination in the vicinity of the former raceway. Multiple zones of potential
contaminants were not identified in the shallow portion of the scil column in a single boring,

therefore only one well was installed in each raceway location.

Boring logs and well installation details are provided in Appendices A ancl B, respectively.

Source Area Shallow Borings and Monitoring Wells

Four shallow borings were advanced adjacent to suspected contaminant sources as shown on
Figure 3-2 (MW-06, MW-07, MW-08, and MW-09). The exact locations of these borings were
determined in the field to coincide with areas of ground disturbance visible in historic aerial
phatographs and adjacent to (but not overapping) geophysical anomalies described in
Section 2. As with the raceway borings, these borings were advanced to determine the
thickness of fill in the source area, as well as to provide data to evaluate the nature and

vertical extent of soil contamination at and above the water table. The soils were classified
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using the USCS. The description of geologic materials assisted in evaluating the presence of

potential confining layers and/or preferential pathways for grouncdwater transport.

During advancement of the source area borings, continuous samples of subsurface scil were
collected to the depth of the bottom of fill using a 3-inch diameter split barrel sampling tool.
Approximately 8 feet bgs was the lowest depth at which fill was encountered. The samples
were collected at 1-foot intervals beginning at a point immediately balow the cap materials or
parking lot bedding materials, Samples of soil presumed to be fill or identified as fill were
analyzed for the following parameters: VOC screening using jar headspace, and laboratory

analysis for VOCs, SVQCs, pesticides/PCBs, metals, and dioxins.

The borings were continued beyond the depth of fill to a minimum of 20 feet bgs to
characterize the upper unconsolidated overburden. Continuous samples were collected and
screened using the jar headspace technique for total VOCs. Screening resuits were used to
identify zones of highest potential for contamination within each boring. These data, in
conjunction with the soil characterization and visual observation of staining or other evidence
of potential contamination were used to determine the vertical position of well screens. The
portion of the saturated zone that had the highest likelihood of contamination was selected for
the screened interval. Multiple separate zones of suspected contamination were not found in

any single boring, so no additional wells were installed at that time.

The four shallow source area berings were finished as monitoring wells (MW-06, MW-07,
MW-08, and MW-09). Boring logs and well installation details are provided in Appendices A
and B, respectively.

3.2.3 Cluster Borings and Monitoring Wells

Boring and monitoring well clusters were installed around the perimeter of the source area and

in “downgradient” and “discharge” areas. Drilling, soil sampling, geophysical activities, and

well installation activities are discussed below.
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Ferimeter Borings and Monitoring Wells

Four clusters of two to three monitoring wells per cluster (one bedrock well, plus one to two
overburden wells, depending on saturated thickness of the overburden) were installed in areas
around the perimeter of the source area [MW-10 (clustered with an existing well on town
property) MW-11, MW-12 and MW-13]. Two of the well clusters (MW-11 and MW-12) are
located to the west and southwest of the source area (opposite side of the Woonasquatucket
River) and two well clusters (MW-10 and MW-13) are located to the east of the source area
(opposite side of the raceway). The original propcsed locations for these wells were revised
based on an evaluation of Phase 1 data, including geophysical survey results and a meeting

with the EPA. The final locations are depicted on Figure 3-2.

These borings/wells adjacent to the source area were advanced o provide confirmation of
depths to bedrock, and to provide water level measurement points for the evaluation of vertical
and horizontal groundwater gradients surrounding the source area, in bedrock, as well as in
shallow and deep overburden. These wells were also used for groundwater sampling

purposes in order to provide groundwater quality data for the source area perimeter.

sontinuous soil sampies that were collected during the advancement of the initial boring of
each cluster were evaluated in the field using VOC headspace screening techniques, and
were described using the USCS soil classification system. These evaluations were used to
select the screened intervals for the overburden wells. Scil samples were not collected from

these locations for laboratory chemical analysis.

Bedrock was cored at each cluster location to an estimated depth of 30 feet below the top of
rock. One “open hole” bedrock groundwater monitoring well was installed at each well cluster,
following the collection of field data, including packer tests conducted during drilling. Other field
data collected included visual observations of fractures and weathering in the rock core, drilling

rates, and loss or gain of water during bedrock drilling.
Borehole geophysical surveys were also conducted within each bedrock hole of the well

clusters. The objectives of the borehole geophysical surveys were: to determine the

orientation of linear features in the boreholes; to determine the zones that produce water
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under static and stressed conditions; and to measure natural gamma radiation. EBorehole

geophysics aclivities generated heat pulse flow meter logs, caliper logs, natural gamma logs,

and borehole acoustic televiewer logs for each bedrock borehole.

‘Downgradient Area” or “Discharge Area” Borings and Monitoring 'Wells

Five clusters of two to three monitoring wells per cluster were installed in areas downgradient
of hot spots within the source area. These rationale for the locations of these well clusters are

discussed below:

MW-04 Cluster South end of Cap Area 1, one bedrock well, two overburden
wells. Location of elevated concentrations of TCE and PCE in
vapor diffusion samples collected by USEGs

o MW-05 Single shallow well west of Brook Village parking lot 3, near

location of high concentrations of TCE and PCE in vapor
diffusion samples collected by USGS

o MW-02 Cluster Two overburden wells at downgradient end of bedrock wvalley

identified by seismic refraction

o MW-14-Cluster One deep overburden well clustered with existing well GEC-6,

hydraulically downgradient of hot spot identified at MW-05 during
flood conditions.

o  MW-15-Cluster One deep overburden well clustered with existing well GEC-2,

hydraulically downgradient of the former mill complex during normal

river conditions.

Well locations are depicted in Figure 3-2.

These borings/wells were advanced to provide information on extent of contamination in soils
and groundwater, to confirm depths to bedrock, and to provide water level measurerment points
for evaluating vertical and horizontal groundwater gradients in these areas south of the source
area, within bedrock and in shallow and deep overburden. These wells were also used for
groundwater sampling purposes, in order to provide data on groundwater quality in these

dreas.
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Continuous soil samples that were collected during the advancement of the initial boring
installed at each cluster were evaluated in the field using VOO headspace screening
techniques, and were described using the USCS soil classification system. This information, as
well as total saturated thickness and predicted vertical gradients, were used to deterrnine the
well screen locations and to determine the number of wells per cluster.

>ontinuous samples for laboratory chemical analysis were also collected from the initial boring
installed at each cluster; however, laboratory samples were collected only to the bottorn of fill
as identified by the supervising geologist. Laboratory analysis of these soils were performed
to identify potential source-area-related contaminants that may be present in shallew soils in
this area. Continuous soil samples were collected using a 3-inch diameter split barrel sampling
tool and were analyzed for VOCs, SVOCs, pesticides/PCBs, metals, and dioxins, in addition 1o
VOC headspace field screening. Continuous samples of soil below fill were collected for VOC

headspace screening and USCS soil classification only, as stated above.

Bedrock was cored at MW-04 to an approximate depth of 30 feet below the top of rock. One
“‘open hole” bedrock groundwater monitoring well was installed in this boring, following the
collection of field data, including packer tests conducted during drilling, and other field data
such as visual observations of fractures and weathering in the rock core, drilling rates, and loss

or gain of water during bedrock drilling.

As in the perimeter area wells discussed above, borehole geophysics were also conducted
within the bedrock hole at MW-04 in the southern area. Again, the objectives of these
borehole geophysical activities were to determine the orientation of linear features in the
borehole, to determine the zones that produce water under static and stressed conditions, and
to measure natural gamma radiation. The perimeter area well borehole geophysics activities
also generated heat pulse flow meter logs, caliper logs, natural gamma logs, and borehole

acoustic televiewer logs for each bedrock borehole.
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3.3 Water Level Monitoring

Two long-term water level monitoring programs at the site including one high water table event

and one low water table event.

The high water table activities included one 6-week event of groundwater and surface water
elevation monitoring between March and May 2001. The low water table activities included
one 4-week event in October 2001, For each event, recording electronic transducers were
installed at selected piezometer and monitoring well locations for the purpose of [ong-term
groundwater level monitoring at the site. Three surface water gauges were installed in the
Woonasquatucket River and in the Centredale Raceway (approximate locations indicated in
Figure 3-2) which were also monilered. Surface water elevation measurements from these
installations and from an existing USGS gauging station in the Woonasquatucket River
provided data on the water table configuration, on shallow and deep hydraulic heads at the
site, and vertical gradients between shallow and deep aquifers (overburden and bedrock)

within the study area over the selected 4-week time period (during the low water table season).

Because the second monitoring evert was implemented after the installation of several
bedrock and deep overburden monitoring wells, selected bedrock and deep overburden
installations were also instrumented with recording electronic transducers, in addition to the
water table wells/piezometers measured during the first event. Specific wells/piezometers that
were instrumented and measured during the spring event were selected following evaluation of

Phase 1 data.

3.4 NAPL Sampling

Shaliow monitoring wells were installed in the source area borings in order to evaluate the
presence of possibly high concentrations of contaminants. Based on the anomalies identified
by geophysical surveys performed in this area in 1999, it was suspected that some of the
borings could be advanced into areas where NAPL is present. Therefore, an allowance was
made within the work scope to collect samples of this material during either the soil sampling
efforts (during soil boring/well installation activities) or during the groundwater sampling effort,

or both, depending on the conditions encountered.
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During advancement of the boring at MW-05, a small amount {less than 16 ounces) of a
suspected NAPL layer was contacted at approximately 4 to 6 feet bgs. The soil sarmple from
this zone was collected for laboratory analysis of VOCs, SVOCs, pesticides/PCBs, total
metals, and dioxins, as available volume aliowed. While anaiytical results of VOC
concentrations indicated the presence of separate phase product in the soil sample, the well
screened across this zone did not collect any NAPL that was measurable with electronic phase
indicators. Groundwater was carefully collected several times using bailers following well
installation, and the groundwater was inspected fully for the presence of NAPL., however none
was visible. Groundwater samples were later collected for chermical analysis using low-flow
methods. Analysis of these samples did indicate presence of contamination at concentrations

indicating a possible separate phase. Findings are further discussed in Section 4.0,

35 Groundwater Sampling

Two events of groundwater sampling and analysis were conducted frorn monitoring wells
within the study area. The groundwater analytical data were used to support the evaluation of
the nature and extent of source-area-related contamination, and to evaluate the impact of
contaminated groundwater discharge to surface walers (Woonasquatucket River and the

raceway) in the vicinity of the source area and in downgradient areas.

PDuring both events, groundwater samples were collected using low-flow sampling methods,
and were analyzed for VOCs, 8VOCs, pesticides/PCEs, metals (total and dissolved), dioxins,
alkalinity, sulfides, and total organic carbon (TOC). These groundwater sampie parameters
were selected based on the type of contaminants that were historically cdetected in the source
area or in the adjacent Woonasquatucket River, and/or based on contaminants typically
associated with the previous industries that were active at the source area, based on historical

records,
Although groundwater in the vicinity of the study area is classified as “GB" (not used for

drinking water purposes), this and other groundwater data may, at a later date, be used in a

human health risk assessment for other possible exposure scenarios.
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Table 3-2 presents a summary of groundwater samples collected. Each groundwater sampling
event is summarized below.

3.5.1 Initial Groundwater Sampling

The initial groundwater sampling event was conducted after completion of raceway borings
and monitoring wells, and the source area borings and monitoring wells (seven shallow
overburden wells). Groundwater samples were collected frorn each maonitoring well using low-
flow sampling methods, and were analyzed for VOCs, SVOCs, pesticides/PCBs, metals (fotal
and dissolved), dioxins, alkalinity, sulfides, and TOC.

3.5.2 Subsequent Groundwater Sampling

The second groundwater sampling event was conductec after the completion cf all drilling
activities, and included all monitoring wells installed before and after the initial sampling event
(seven shallow overburden wells and new 26 wells, inciuding shallow overburden, deep
overburden, and bedrock wells). In total, 33 wells were sampled during the second sampling
event. Groundwater samples were collected from each menitoring well using low-flow
sampling methods, and were analyzed for VOCs, SVOCs, pesticides/FCBs, metals (total and

dissalved), dioxins, alkalinity, sulfides, and TOC.

3.6 Hydraulic Conductivity Tests

Hydraulic conductivity tests were performed at each overburden monitoring well to provide
data to evaluate groundwater flow conditions in the water-bearing zones of each well. The
data generated from these tests were used to define the water-yielding characteristics of each
formation, to develop groundwater velocity values, and to estimate the rate of groundwater

movement across and away from the study area.

Constant discharge hydraulic conductivity tests were performed where possible (i.e., at well
locations of sufficient hydraulic conductivity, as determined during well development activities).
These tests were performed by pumping at a given rate and measuring drawdown in the well

until steady-state drawdown conditions occurred, or after a maximum of 15 minutes.

RICO2843D 3-11 Tetra Tech NUS, Inc.



DRAFT

Slug tests were used in place of pump tests at wells screened in materials of lower hydraulic
conductivity. Slug tests were performed by inserting or withdrawing a sclid slug from the well,
inducing a nearly instantanecus change in water level within the well. The rate of recovery of

the water leve| to static conditions was measured.

Hydraulic conductivity estimates in bedrock wells were based on packer tests conducted
during bedrock drilling activities.

Hydraulic conductivity tests are discussed in Section 4.
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4.0 FINDINGS OF THE INVESTIGATION

The findings of the Source Area Investigation are presented in this section. The data collected
during this source area investigation are discussed in this section in conjunction with data
collected during previous investigations described in Section 2. The findings are presented for
evaluation of soils (4.1), for evaluation of subsurface materials using surface geophysics (4.2),
evaluation of the bedrock at and near the source area (4.3), and evaluation of the groundwater
(4.4).

4.1 Soil Condlitions

The soil conditions at the site were evaluated through the completion of borings and soil sample
collection as discussad in Section 3. The seils were physically characterized through evaluation
of continuous split barrel samples, and described in boring logs using the USCS (Section 4.1.1).
Headspace VOC screening was performead on all scil samples collected (Section 4.1.2), and
selected samples were submitted for laboratory analysis (Section 4.1.3).

Physical and chemical characteristics of soils are described specific to the four-character
location identifier (MW-01, MW-02 etc). At some locations, additional borings were installed and
given a letter suffix pertinent to the final use. For example, MW-07D is so identified because it
was installed at the MW-07 location, and finished as a deep cverburden well. Boring logs
presented in the appendices and summary tables presented in this section rnay be cross-
referenced using the four-character location number. The letter suffix is not necessary to
correlate the soil descriptions on the logs.

411 Soil Characterization: Site Overburden Geology

The discussion of the overburden geology at the Site provided in this Section is based solely on
the borings advanced by TtNUS during this program. Figure 3-2 presents the locations of these
borings and monitoring wells. A summary of the previous geological investigations completed by
others is provided in Section 2.0 of this report and in Section 5.0 of the Quality Assurance Project
Plan (TINUS, 2001). Logs from borings installec during this source area investigation are
provided in Appendix A. This assessment does not include observaticns noted in the boring logs
of chemical and oil odors, staining, sheens, or ofher evidence of comamination. Such
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observations were reported on the boring logs rernarks column, and are described elsewhere in

this section.

The overburden geology within the Site consists of five units separated for this discussion based
on significant changes in grain size and/or potenfial importance in regards to hydrogeologic
irmpact. These units are: fill. silt or arganic siltwetland deposits, sand & gravel glacial outwash
deposits, a second discontinuous silt or fine sandy silt deposit, ancl till. Each of these units is

discussed in more detail below.

-
Fill

Overlying the majority of the Site is a loose to very dense, predominately sediment fill consisting
of unsorted silt, sancd, and gravel. Trace amounts of man-mace debris or anthropogenic
materials are encountered in this fill at most of the onsite borings and at MW-10 along the
perimeter of the Site. Examples of the man-made debris noted within the borings include wood,
metal, brick, glass, plastic, paper, vitrified clay fragments, asphalt fragments, coal or charcoal
and slag. At borings advanced through the two cap areas such as MW-02, MW-04, MW-06,
MW-07, and MW-09, the fill is overlain by approximately 1.3 — 1.5 feet of “clean cover’” material
consisting of mostly fine to medium sand, trace silt and gravel. This material overlies woven
geotaxtile fabric that typically overdies another 6 to 12 inches of clean cover fill. Fill thickness
appears to vary significantly from one location to another with a maximum thickness of
approximately 9 feet at MW-025 located within the former raceway. Six to 8 feet of fill is fairly
common at the onsite borings although the composition of the fill varies. At some locations,
such as MW-058, MW-11, MW-12, and MW-13 no man-made debris was noted and the fill was
composed of reworked sand and gravel roadbase materials and/or topsoil.

Silt/Organic Silt'Wetland Deposits

Fine grained deposits consisting primarily of silt and fine sand-size particles with varied amounts
of organic matter are found underlying the fill at some locations including SB-14-271, MW-02,
MW-07, and MW-08. These relatively thin beds of fine grained sediments appear to have been
deposited in former wetland areas that were later filled in with the materials described above. At
borings SB-02 and $B8-03 advanced within the former raceway wetland, the organic-rich silt is the
surficial sediment unit directly beneath the water. At some of these locations, such as MW-15, fine

RI028430 4-2 Tefra Tech NUS, Inc.


http:p,erirnl!t.er

DRAFT

bedding was noted within the unit and may be related to a second fine grained unit described
below. This deposit is described as varying from silt with trace amounts of fine sand and organic
fibers to silty, fine sand and ranges in thickness from 0.2 feet of organic silt bordering on peat at
MW-08 to 2.7 feet at SB-14-271.

Sand and Gravel

The boring data indicate that the most prevalent secdimentary unit at the Site consists of relatively
coarse grained sediments ranging from fine to coarse gravel and cobbles to poorly graded, silty,
fine to medium sands. Relatively small lenses of silty fine sand and sandy silt were identified at
some of the borings within this unit, but they appear to be discontinuous. Cobbles and boulders
were encountered either individually or in layers up to £ feetl thick. These deposits match the
Valley Train stratified glacial outwash depasits mapped at the quadrangle scale by Srith (USGS,
1686). These sediments show a moderate to high degree of rounding indicating substantial water-
bern transport.  These deposits underlie both the fill and the finer grained wetland deposits and
overiie the majority of the glacially-carved becrock valley throughaut the Site.

The thickness of this unit ranges from 12.5 feet at MW-02 to 43 feet at MW-15, and extends well
beyond the Study area according to the Surficial Geology map of the Providence Quadrangle
(USGS, 1956).

Fine Sand and Silt

Lying either within or beneath the coarse grained sand and gravel unit is a dense fine grained unit
varying from a fine sand, some silt to a silt with trace fine sand and trace clay. This unit was often
found to be thinly laminated with rhythmic bedding indicated by color changes from either light
gray to dark gray, or from yellow-orange to tan. This bedding pattern may suggest a relatively
short-term presence of a glacial lake or pond in which seasonal depositional variations created
varve-like patterns in the sediment. This unit is only found in MWQ2, MW06, MW-11, and MW-14
and it is noted at different depths and elevations. These variations may indicate either the
presence of a fairly small scale water body, or partial erosion by subsequent higher energy
depositional events. A drop stone noted within the fine grained deposit at MW-14 also suggests
the presence of a glacial lake or pond. The thickness of this unit ranges from 2 feet at MW-06
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where it was found at a shallow depth within the sand and gravel unit, to 11.75 feet at MW11
where it was noted below the sand and gravel unit directly overlying a possible till unit.

Possible Till

Underying the coarse grained sand and gravel unit in most locations is a dense to very dense,
unsorted mixture of grain sizes that may represent a basal till. At MW-11, this unit undedies the
rhythmically bedded fine-grained unit. This unit primarily consists of fine to coarse sand. litte to
some fine to coarse sub-angular to sub-rounded gravel with litle to some silt. Individual cobbles
and boulders up to & feet in diameter were encountered within this unit. At MW13, sapralitic green
schist fragments similar to the underlying bedrock were noted within this unit slightly above the top
of bedrock. The thickness of the possible till unit ranges from 3.25 feet at MW to 40.5 feet at
MW-02. (The thickness of this unit at MW-02 was atypical cornpared to the other borings.) This
unit may represent the ground moraine till as mapped by Smith in 1956 for the Providence, Ri
Surficial Geology quadrangle map (USGS, 1956). Smith notes that “The till in the wastern part of
the gquadrangle is derived from crystalline bedrock. Although it has a wide range of grain size, the
percentage of silt-and clay-sized materiail is relatively small” which is consistent with the findings
from the boring program.

1.2 Headspace Screening for Total VOCs

Each sample collected with the split barrel sampling device was screened using a headspace
technique to estimate total VOCs. Results of the headspace screening are presented on

Table 4-1.

Borings were installed and samples were collected with the intent to supplement existing data.
For example, headspace samples were collected from MW-07 in January 2001 to a depth of 18
feet bgs, but MW-070D was later installed in June 2001, and headspace samples were collected
from 18 feet bgs to the bottom of that boring. As a result, a "continuous” log of soil conditions

was compiled for each boring cluster location,
As described in Section 3, the VOC headspace screening was used in conjunction with soil

characterization information to select screen intervals for each monitoring well, if one was to be

installed.  Selected screen zones are presented with the headspace screening data on
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Table 4-1. Full details of well installations are provided in Appendix B. Wells were not installed

in borings SB-02 and SE-03, due to proximity to other wells planned.

Baoth a photoionization detector (PID) and & flame ionization detector (FID) were used for
headspace screening to determine tolal VOCs. The FID will respond to methane, which
naturally occurs in old wetland soils, such as are present in the upper & feet in most borings at
this site. The FI1D will not detect methane, but is sensitive to moisture, and may give emoneous
readings in wet and humid conditions. Finally, the FID is maore likely to detect some of the more
voiatile compounds such as vinyl chloride and other light fractions. To effectively evaluate this
information, consistency in the readings of the two instruments and these other factors must
both be considered.

Samples collected from berings installed in the raceway provided elevated FID readings,
however, in the upper 12 to 20 feet some of these values did not correlate with elevated PID
readings. Locations with higher FID results indicate the presence of methane in the soils. The
FID readings that did correlate with the PID readings suggest the presence of VOC
contaminants. The most consistent PID and FID readings occurred in the raceway borings
occurred in MW-015 and MW-03S at depths between 10 and 20 feet bgs.

Consistent correlation of FID and PID readings occurred in MW-04, at depths from & to 11 feet,
21 to 27 feet, and 43 to 47 feet bgs. These results indicate VOC contaminants at these different
depths, although at varying concentrations. Consistency among instrument readings is also
noted in the samples collected from MW-05, where the soils were heavily stained and appearec
saturated with chemical residue. Instrument agreement is also noted at MW-02D, MW-06S,
MW-088, MW-10B, and in the deeper samples collected from MW-13B, MW-14M and MW-150,
again indicating VOC contarnination.

At 30-feet bgs at MW-07D, a PID reading was detected which was likely to be due to water
vapor in the sample, because no reading was registered with the FID.

The headspace screening indicates the presence of low concentrations of VOCs in most of the
shallow soils in the raceway borings. However, PID readings in this area are likely to be more
reliable than FID readings due to the presence of methane in these wetland soils, which may
have influenced the FID resulis,
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Headspace results also indicates presence of VOCs in the shallow soils at MW-04D, MW-05S,
MW-06S, MW-08S, and MW-15D. The highest readings were detected in soils collected from
MW-055, but soils from MW-06S5 and MW-08S also produced readings in the hundreds of ppm.
Lower readings were detected in deep soils at MW-04D, MW-10B and MW-13B. Sporadic
reacings indicating possible traces of VOCs were detected in soils at MW-11M and MW-12B.

4.1.3 Laboratory Analysis of Subsurface Soil Samples Collected

Samples of subsurface soils were collected for laboratory analysis of contaminants as described

in Section 3 of this report.

Subsurface soil samples were collected and analyzed for parameters described in Section 3.
The dioxin analysis was performed by Triangle Laboratories under DAS subcontract No. §99-
RACG1-150. The analysis of soil for VOCs was performed by Katahdin Analytical Services under
DAS Subcontract No. $98-RACT-151. Analysis of soils for SVOCs, Pesticides, PCBs and
metals was performed by various laboratories through the EPA Contract LLaboratory Program
(CLP).

Tier Il data validation following EPA Region | Guidelines was conducted by TtNUS for metals,
VOCs, SVOCs, PCBs and pesticides on DAS and CLP laboratory data from the sampling event.
Tier lll data validation was performed by EPA for the dioxins data results. Data validation
resulted in the qualification of some data. Qualification of data is described in data validation
memoranda submitted to EPA,

Some compounds have estimated values or raised detection limits due to blank contamination
or dilutions. Overall, the data were found to be of sufficient and acceptable quality to be used
for the purposes of quantified risk analysis under the Risk Assessment Guidance for Superfund

(RAGS) document and its amendments.

Figure 4-1 depicts locations of selected contaminants detected in subsurface soils as described
in this Section. The contaminants depicted on this figure were selected based on frequency of
occurrence in soil and other media, and on concentrations found. Table set 4-2a through 4-2e

present a compilation of all the contaminants detected in the subsurface soil samples collected.
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Complete analytical results for the parameters tested for in subsurface soils are presented in
Appendix C.

Dioxins
Dioxins are a group of anthropogenic chemical compounds formed as by-products through a
number of activiies including combustion, certain types of herbicide and bactericide

manufacture, chlorine bleaching of pulp and paper, and other industrial processes.

Table 4-2a presents a summary of the dioxin compounds detected in the subsurface soil
samples collected as part of the source area investigation. As shown in Table 4-2a and in
Appendix A, there are a number of related compounds known as dioxins and furans that are
detectable by the analytical method used for this project. The 2,3,7,8-TCDD compound is
believed to be the most toxic, but the others can contribute to this overall toxicity as well.

Dioxin analytical results are typically expressed in a Toxicity Equivalency Quotient
concentration, or TEQ. The TEQ considers all the related compounds and their relative toxicity.
The concentration of each compound is multiplied by a toxicity factor. The 2,3,7,8-TCDD
toxicity factor is 1 and the other dioxins or furans toxicity factors range frormn 0 to 0.5 (OSWER,
1998). Other reports have stated that 2,3,7,8-TCDD generally constitutes 95 percent to 100
percent of the TEQ., Therefore, due to the toxicity of 2,3,7,8-TCDD, the TEQ values are
dominated by this compound. '

Table 4-2a shows concentrations of dioxin TEQ at or below 1 part per billion (ug/kg) in these
soils at all locations sampled during the source area investigation with three exceptions:
MW-01, at 2 to 4 feet below ground surface (bgs) (1.1 ppb), MW-15 at 4 to 6 feet bgs, (duplicate
samples resulting in 2.6 ppb and 1.5 ppb), and MW-05 at 4 to 6 feet bgs (20.5 ppb). The
concentration detected at MW-05 is dominated by 2,3,7 8-TCDD, but this sample also contains
a high value for a related compound, tentatively identifies as, 1,2,457 8-
Hexachloro(9H)xanthene (HCX).

HCX results are reported from the dioxin analysis. HCX was requested as an additional target
compound for EPA Method 8290 (dioxin and furans analysis). However, because there is no
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commercial standard available for this compound, the laboratory reported HCX as a "tentatively
identified compound" (TIC) and the identifications and concentrations are approximated.

HCX was identified and quantitated using the masses, ratios, and retention time information
provided by EPA Region VIl based on the following reference presented at the Pittcon 99
(poster presentation). "Industrial Marker By-Products Found with 2,3,7,&-Tetrachlorodibenzo-p-
dioxin" Jeffrey C. Archer, Terry A. Crone; USEPA Region VII.

Both HCX and 2,3,7,8-TCDD are believed to be by-products from the synthesis of 2,4 5-
trichlorophenol (Viswanathan and Kleopfer, 1986). The compound 2,3,7.8-TCDD has
historically been associated as a by-product of the purification of 2.4 5-trichlorophencl. The
purified form of 2 4,5-tricholorophenol was historically used to manufacture hexachlorophene, a
popular bactericide (USEPA, 1980).

Volatile Organic Compounds (VOCSs)

A number of VOCs were found in the shallow soils al the site. The text below highlights the
major trends noted in review of the data collected. Detectled VOC compounds are prasented in

Table 4-2b, and a complete list of the data collected is provided in Appendix C.

Both chlorinated and aromatic VOCs were found in the soils, but the chlorinated VOCs were
most predominant puarlilglulalriy, at MwW-05, MW-06, MW-08 and MV-14.

In general, VOCs were not detected in the deep soils, with a few minor exceptions:
Tetrachloroethene (PCE) was detected in one sample of a duplicate pair collected from the
MW-02 location, at a depth of 64 to 66 feet bgs (28 ug/kg). Chloroethane was alsc detected in

soil collected from MW-15 at approximately 52 to 53 feet bgs (22 ug/ikg).

At MW-07, elevated concentrations of toluene were noted between 3 to 4 feet bgs. This is
noteworthy primarily because the chlorinated VOC contaminants prevalent at other locations
were not found at this location, However, quantitation limits in the soil samples from this
location were high, likely due to a higher than usual amount of organic matter in the soils.
Similarly at MW-08, elevated concentrations of xylenes were neted throughout the soil samples

collected, and the chlorinated VOCs were not very prevalent.
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Shallow soils at MW-06 and MW-14 were noted to contain chlorinated solvents at
concentrations exceeding 1000 ug/kg, which was not surprising due to the proximity of these
borings to suspected waste disposal areas (Section 2). These contaminants were found
throughout the upper soils at MW-08, but were limited to the 0 to 1-foot sample at MW-14. The
highest concentrations of VOCs were found in MW-05 soils. The contaminants at this location
were dominated by the presence of PCE (300,000 ug/kg) and trichloroethene (TCE) (26,000
ug/kg). The highest concentrations detected were found at this location at depths between 4
and 8 feet bgs. During sampling, the soils in these locations were noted by the supervising

geologist to be heavily stained, almost to the point of being saturated.

These findings are supported by previously analyzed subsurface soil samples, in which the
same types of VOCs were detected (IT, 2000). In addition, TCE and PCE were previously
detected in passive gas samplers in river sediments close to the location of MW-058 and the
MW-04 well cluster (USGS, 2000).

Detected concentrations of PCE and TCE are depicted on Figure 4-1. These contaminants

were selected for mapping due to their prevalence and concentration in soils at the source area.

SVOCs in subsurface soils at the site included a wide range of contaminants including poly
aromatic hydrocarbons (PAH) compounds, phthalates, phenols, and chlorinated phenols. The
text below highlights the major trends noted in review of the data collected. Detected SVOCs
are presented in Table 4-2¢, and a complete list of the data collected is provided in Appendix C.

PAH compounds were detected in most soil samples collected, as is typical in industrial and
commercial areas that are subjected to pavement, filing, and combustion exhaust. However,
the highest concentrations of PAHs were found in the soils at MW-05. Elevated concentrations

were also found in the soils at $B-02 and SB-03, located in the former raceway discharge creek.

Elevated concentrations of phthalates were found in the soils at several of locations. The
highest concentrations of phthalates were detected in the soil samples collected from MW-06
(41,000 ug/kg bis(2-ethylhexyl)phthalate) and MW-07 (20,000 ug/kg bis(2-ethylhexyl)phthalate).
Lower concentrations (between 3,000 and 6,000 ug/kg bis(2-ethylhexyl)phthalate) were
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detected in the soils collected from SB-02 and SB-03, as wel as MW-03, which is also located

iri the forrmer raceway discharge creeak.

Elevated concentrations of 2 4 S-trichlorophencl were detected in the soils collected at MW-05
(16,000 ug/kg, at a depth of 2-4 feet bgs). Lower concentrations of this compound were
detected at two other locations, MW-14 (69 ug/kg) and MW-01S (73 ug/kg), both of which are
located to the southeast of MW-05, Detected concentrations of 2,4.5 trichlorophenol (TCP) are
depicted on Figure 4-1. This contaminant was selected for mapping due to its concentration in

soils at the source area.

Pesticides and PCEs

Pasticides and polychlorinated biphenyls (PCBs) were detected throughout the shailow
subsurface soils at the site. The text below highlights the major trends noted in review of the
data collected. Detected pesticides and PCB compounds are presented in Table 4-2d, and a
complete list of the data collected is provided in Appendix C.

Pesticides were found in most samples collected at trace or low concentrations. These results
are not atypical in shallow soils, particularly in soils of a river basin such as is present at this

site. Routine spraying of insecticides from local sources as well as from the air over the past 50

years would likely account for widespread low concentrations of some of these persistent

contaminants.

However, elevated concentrations of 4,4-DDE and dieldrin were detected in a duplicate sample
of subsurface soils collected from MW-06, from 2 to 4 feet bgs (DDE - 220/400 ug/kg, and
dieldrin - 260/520 ug/kg). Additionally, the results from samples collected at SB-02 indicate an
unusually high number of pesticides detected in the soils, indicating a possible former pesticide
discharge or other source of contamination at this location.

PCBs were found at varying concentrations throughout the site in the shallow subsurface soils.
Araclor 1254 is the predominant PCEB mix present in soil samples, with elevated concentrations
(up to 8,800 ug/kg) in soils from SB-02, MW-06 and MW-14.  Lower Aroclor 1254
concentrations were detected in soils from MW-01, MW-02, MW-03, MW-07, MW-08, and
MW-089.
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The distribution of other FCB mixtures on site may suggest some differentiation in the PCB
contamination detected. Aroclor 1016 and Araclor 1260 were both found in soils on the west
side of the site, at MW-06 and MW-08 at concentrations at or near 1,000 ug/kg. Arocior 1248
was found at concentrations of 1,000-3 000 ug/kg in soils collected at SB-02 and at lower
concentrations at MW-02, which are both located on the east side of the site in the former
raceway discharge creek. Other Aroclors were generally not detected at the locations where
Arpclor 1254 was found.

Metals

Metals were detected throughout the shallow subsurface soils at the gite. Metals are typically
present in soils as the breakdown products of the parent bedrock and from ubiguitous
pollutants, but they may also represent site specific contaminants. For the purposes of this data
review, the metals results were compared with the Direct Exposure Criteria for Soils, presentec
in the RIDEM Site Remediation Regulations (RIDEM 1998). The text below highlights the
exceedances of either of those criteria for soils on land used for residential and/or industrial
purposes. This comparison is only used as a screening tool for discussion punposes, there is no
intent on enforceament based on these results alone. Detected metals are presenied in Table

4-2e, and a complete list of the data collected is provided in Appendix C.

Exceedances of the RIDEM Direct Exposure Criteria for soils are noted for antimony, arsenic,
beryllium, lead, manganese, and thallium. Arsenic is present in the soils at concentrations up to
9.5 mg/kg. The residential direct exposure criteria for arsenic is set at 1.7 mg/kg, which is quite
low, and difficult to achieve even in some naturally occurring soils. The criteria for arsenic in
industrial soils are set at 3.8 rng/kg, which is only slightly higher than residential soils. The
concentrations of arsenic detected in the subsurface soils at the site are not limited to any
specific location, and there are no particularly elevated concentrations co-located with either
lead or the pesticides detecled.

The residential criteria for lead is 150 mg/kg. Lead was detected at concentrations exceeding
this criteria at MW-08 (up to 204 mg/kg), MW-0B (up to 387 mg/kg at 2 to 4 feet bgs), and SB-02
{up to 211 mg/kg, at 2 to 4 feet bgs). No exceedances of the industrial criteria for lead (500
mg/kg) were noted.
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The distribution of the remaining metals exceeding the RIDEM criteria did not suggest a
correlation with any particular contaminant group. However, soil samples from SB-02, exhibited
the maximum detection for both thallium (11.7 mg/kg, 2 to 4 feet bgs) and antimony (18.5
mg/kg, 4 to & feet bgs).

4.2 Surface Geophysical Studies

Two surface geophysical studies have been performed at the Centredale Mancr Restoration
Project site. In 1999, Roy F. Weston conducted Electromagnetic (EM) Terrain Conductivity
methods and Ground Penetrating Radar (GPR) to locate possible buried waste containers
(discussed in Section 2 of this report). During this Source Area Investigation, TINUS contracted
with Hager Geoscience Inc, to perform seismic refraction and GPR surveys to confirm some of
the findings of the previous geophysical study, and to evaluate depth to bedrock, topography of
bedrock, and overburden stratigraphy. This section describes the findings of these evaluations
pertaining to the overburden at the source area. The findings that pertain to the bedrock are
summarized in Section 4.3 of this report.

During February and April, 1999, Roy F. Weston used EM and GPR to lecate buried objects as
described above. They identified 13 geophysical anomalies that probably represent “mixed
metallic fill or construction debris® (Figure 4-2). Two of the four anomalies beneath the
Centredale Manor South Parking Lot were thought to have the greatest potential for containing
“buried bulk metallic matenals”. The study also identified what they described as a northeast-
trending, sand and gravel-filled paleo-channel at 3.5 to greater than 8 feet beneath the Brook
Village South Parking Lots. Because this, if present, may represent a preferential pathway for
contaminants, additional studies were conducted in an attempt to confirm the presence of this
paleo-channel.

The GPR survey conducted by Hager GeoScience in July and August 2001 identified two
overburden units in the source area. The upper unit covers the entire source area and ranges
from 7 feet to 17 feet thick. It is thickest in the vicinity of the MW-02 well cluster and the
Centredale Manor South Parking Lot. The bottom of the upper unit in these two areas coincides
with a 1 to 4 - foot thick layer of orange sand and silt which separates overlying brown, black,
and gray sandy fill and sand from underlying sands and gravel. The GPR data collected by
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Hager GeoScience did not suppert the existence of a significant northeast-trending paleo-
channel beneath the Broolk Village Parking Lots.

The Hager Geoscience Inc. geophysical study only detected three geophysical anomalies, none
of which were identified in the previous study (See Figure 4-2). Cne of the three areas where
anomalous GPR signals were observed was along the northern boundary of the Centredale
Manor North Parking Lot, near P-06 and MW-015. The other two anomalies were situated
between the southeast corner of the Centredale Manor Building and the Centredale Manor

South Parking Lot.

Discrepancies in results between the two geophysical studies may be due to differences in
survey methodologies. The Roy F. Weston surveys were limited to the portions of scurce area
that were cleared in 1899, and were caried out on a seneas of rectangular grids with closely-
spaced grid lines (distances between grid lines were 10 to 25 feel). By contrast, the Hager
GeoScience surveys encompassed a larger area, and used widely-spaced traverses that did not
follow a grid in orcer to better define overburden stratigraphy. Furthermore, the Roy F. Weston
study used EM and GPR methods to identify anomalies, while the Hagar GeoScience study
relied on GPR data alone. Finally, the Roy F. Weston GPR data was collected using a 500 MHz
antenna, while the Hagar GeoScience GPR data was collected using @ combination of 35 and
200 MHz antennas. Since the Roy F. Weston surveys collected data along more closely-
spaced traverses, it is not surprising they identified a larger number of anomalies.

4.3 Bedrock Evaluation

Hagar GeoScience developed a model of the bedrock surface from site boring logs and more
than 700 GPR and seismic refraction data points. Figure 4-3 depicts the bedrock topography
interpreted from this model, as corrected using borings that encountered bedrock. Figures 4-3
and 4-3a present a cross section of the overburden and bedrock evaluated in this source area

investigation.

The data indicate that the Centredale Manor site is situated above a north-south trending
hedrock valley. In the northern part of the site from Smith Street to the southern edge of the
Brook Village parking lots, the deepest portion of the valley lies O to 200 feet west of the
Woonasquatucket River. South of the Brook Village parking lots the base of the valley
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meanders southeastward beneath Cap Area 2, where it bifurcates around a large bedrock knob
located under the Centredale Manor South Parking .ot and Cap Area 1. The deepest branch of
the valley runs to the east beneath the Centredale Manor Building and the eastern edge of Cap
Area 1. The shallower offshoot of the valley runs just west of the river beneath the railroad
right-of-way. Geophysical data are sparse south of Cap Area 1, but it appears the two branches
rejoin south of Cap Area 1, and the centedine of the valley trends to the south beneath the river
and railroad right-of-way.

Five perimeter boreholes were logged with a heat-pulse flowmeter, 3-arm caliper probe, natural
gamma probe, and acoustic televiewer to provide a better understanding of the character of the
bedrock. These perimeter boreholes included MW-10B8 and MW-13B (situated along the
eastern boundary of the source area), MW-04B (located inside the southern boundary), and
MW-118 and MW-128 (outside the westemn boundary). Figure 4-4 presents the locations of
these wells with interpreted bedrock fracture strike and dip angles.

When the boreholas were drilled, the bedrock in MW-048, MW-128, and MW-13B was
classified as gray to green schist, and the bedrock in MW-11E was classified as gray to green
gneiss. Acoustic televiewer logging confirmed the presence of foliated bedrock in all four wells.
Mereover, the gecphysical legs indicate the foliations in all four wells strike northwest and dip at

a moderate angle to the northeast.

Mcst of the fractures in MW-118, MW-1218, and MW-13B follow the foliation orientation. The
mean fracture/foliation strike in each well is N 43° W, N 68° W, and N 69° W, respectively. The
mean dip is 30° NE, 26° NEz, and 33° NE, respectively. Furthermore, there is relatively little
variability in the fracture/foliation orientations within each well (variances were 0,046, 0.042, and
0.C41, respectively).

As in MW-11B, 12B. and 13E, the mean fractureffoliation orientation in MW-04B strikes
northwest and dips moderately to the northeast (N 76° W, 35° NE). However, fracture
gnentations are more variable in this well (variance = 0.143). Only 7 of the 15 fractures actually
strike northwest and dip to the northeast. Two fractures strike northwest and dip to the
southwest, five fractures strike northeast and dip to the northwest, and one fracture strikes

northeast and dips steeply to the southeast.
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Unlike the other four wells, the bedrock in MW-10B consists of granite. Furthermmore, the rock is
not foliated, it contains relatively few fractures, and none of the fractures dip to the northeast.

Only four fractures were detected in MW-10B, and their mean orientation is N 2° E, 31°W.

Fracture depths and apparent widths are also unique in M\W-10B with respect to the other welis,
The four fractures in MW-10B occur in a namrow 4.5-foot interval near the top of rock, and their
apparent apertures range from 0.36 to 4.20 inches. By contrast, the 72 fractures exposed in
MW-04E, MW-118, MW-12B, and MW-13E occur at various depths throughout each well, and
all of the fractures have smali (less than 1-inch) apartures. [n fact, only one of these fractures is

more than 0.80 inches wide, and 57 fractures (79 percent) are less than 0.05 inches wide.

Groundwater flow in all five wells was only detected in the upper 2.5 to 10 feet of bedrock, ancl it
was always greatest in the upper 2.5 to § feet of rock, even though maost of the fractures occur
below this depth interval. Flows ranging from below 0.02-0.43 gallons per minute (gpm) were
detected in the upper 10 feet of bedrock. Below this depth, flow rates were always iess than the
0.02 gem detection limit of the heat-pulse flowmeter.

Fracture orientations were also measured in a large bedrock outcrop located approximately 500
feet northeast of the northem boundary of the site (Figure 4-4). Most of the bedrock in this
outcrop consists of greenish-gray schist. Near the western end of the outcrop, the schist is in
contact with pinkish granite. The bedrock appears to be similar to the Sneech Pond schist and
Esmond granite as described by Quinn (1959),

Two sets of fractures were observed in the granite, One set strikes N 40° W and dips 60° NE.
The other set comprises a 6-inch wide, near-vertical, weathered zone. The strike of this near-
vertical zone could not be determined. Two fracture zones were also noted in the schist. The
first is a breccia zone that discharges water. The breccia zone has an arched (antiformal)
shape, and its hinge line strikes N 30° W and dips 30° NE. The second fracture zone in the
schist occurs near the eastem end of the outcrop. One of the fractures in this zone strikes N
50° W, dips 45° NE, and has evidence of chemical alterations. Other fractures in this zone have

an average strike of S 80° W and an average dip of 30° N.

The strike and dip of the fractures in the schist are consistent between the outcrop and the
boreholes: they generally strike to the northwest and dip at a moderate angle to the northeast.
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By contrast, the fracture orientations in the outcropping granite were unlike those found in
MW-108. One of the fracture sets in the outcropping granite follows the general fracture
orientation in the schist, and the other has a unique near-vertical apparent dip.

4.4 Groundwater Evaluation

This section describes the findings of the groundwater investigations performed as a part of the
source area investigation. This section focuses on groundwater movement, and then discusses
contaminants and possible transporiation through the subsurface materials.

4.4.1 Flow Directions and Surface Water-Groundwater Interactions

Interpretation of groundwater flow at the Centredale Manor Restoration Project Source Area is
based on overburden and bedrock borings described in Section 4.1, geophysical surveys
described in Sections 4.2 and 4.3, and hydraulic conductivity tests described in this section,

along with water leve! measurements taken during the spring and fall of 2001,

Between March 21 and May 9, 2001, water level data were collected from the USGS
Woonasquatucket River gauging station at the northern end of the site, and from data-logging
pressure transducers installed in the river, raceway, and 21 shallow overburden peizometers.
Water levels at the gauging station were recorcded every 15 minutes, and those in the
piezomelers were recorded every 30 minutes throughout the pericd of record. Water levels
were manually measured in the river, raceway, and shallow overburden piezometers cn

March 29, Aprl 12, and May 4 tc confirm proper functioning of the pressure transducers,

On March 3C, 20071 water levels in the river and aquifer reached a local maximumn from a 3-inch
precipitation event that commenced the same day. Figure 4-5 was constructed from water level
measurements taken between 7:30 PM and 8:30 PM when water levels in the river and aquifer
peaked. Apparently, during heavy precipitation events such as this, there is a strong easterly
component to groundwater flow, and river water discharges to the aquiter everywhere except in
the immediate vicinity of a small groundwater mound, located beneath the parking lots for Brook
Village. This groundwater mound is near the eastern bank of the Woonasquatucket River
where high concentrations of VOCs were detected in the bottom sediments (USGS, 2000). The
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local groundwater high may be due to perched groundwater conditions or a buried discharge
pipe.

Figure 4-6 shows the water table on May 4, 2001 more than 20 days after any significant
precipitation. This figure indicates that during times of relative quiescence: 1) groundwater flow
is generally southward, 2) groundwater discharges to the river in the northem and central
portions of the site, and 3) river water discharges to the aquifer at the southernrmost end of the
site. The groundwater mound was more pronounced on May 4, and it appears groundwater
near the mound discharged to the river at all times between March 21 and May 9, 2001.

Walter eievations in two raceway locations were compared to those in adjacent shallow
ovarburden piezometers to further evaluate surface water-groundwater interactions. Figures
4-7a and 4-7h provide a cormnparison of water levels in the raceway at SP-01 and SP-02 with
those in the acuifer at the nearest monitoring points (P-14 and P-15). These figures show that
water levels in the aquifer near P-14 and P-15 were always higher than water levels in adjacent
partions of the raceway. In other words, groundwater always discharged to the raceway in the
vicinity of SP-01 and SP-02 from March 21 through May 8, 2001 .

Surface water-groundwater interactions were more complex at the north of the site near the
USGS gauging station on the Woonasquatucket River. Figure 4-8a compares water levels at
the gauging station with those in the nearest shallow overburden piezometer (P-16). In the
vicinity of the gauging station, groundwater discharged to the river at all times except during the
two very heavy precipitation events in March. During these two events, water levels in the river
near the gauging station rose above those in the acuifer and flow direction reversed, sending
water from the river into the aquifer.

By contrast, water levels in the river near the southem boundary of the sitle at SP-03 were
always higher than water levels in the nearest shallow overburden piezormeter (P-17) (See
Figure 4-8b). Although the record for SP-03 does not begin until April 2, it appears the flow
direction did not reverse along this stretch of the river during the two March precipitation events.
That is, it appears the Woonasquatucket River near SP-03 continuously lost water to the aquifer
from March 21 through May 9, 2001, Two observations support this assertion. First, water
levels in the river near SP-03 probably increased faster ancl higher than water levels in the

aquifer during the two storm events, as observed at SP-04. Second, water levels at SP-03 were
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much higher than water levels in P-17 only two days after the March 30 event when water levels
in the river were still recovering from the storm, and they remained much higher until the end of

the period of recond.

The fast response to and recovery from precipitation events observed in the shallow
piezoreters suggests the shallow subsurface is highly permeable. The only location where the
response to precipitation was relatively slow was in the immediate vicinity of P-01.

In summary, water level monitoring in the spring of 2001 demonstrated that the shallow
groundwater beneath the Centredale Manor site generally flows southward. Furthermore, there
is a strong easterly componeant to flow during heavy precipitation events, and there appears to
be a mound of groundwater beneath the Brook Village parking lots.  Groundwater from the
mound discharged to the river during the entire period of record that included two heavy
precipitation events and a prolonged dry spell. The raceway at the scuthem end of the site
gainecd waler and the river at the southern end of the site lost water during this same period of
time. Along the central and northem portions of the site, the river gained water except during
very heavy precipitation events. During heavy precipitation events, the entine stream reach
along the site loses water to the aquifer, except in the immediate vicinity of the groundwater

mound.

As described in Section 3 of this reporl, monitoring wells were installed at the site in the
surmmer of 2001 in the shallow overburden, deeper overburden, and bedrock. Water levels in
these wells, along with water levels in the river and selected piezometers were monitored from
QOctober 4 through November 1, 2001 using data logging pressure transducers. Water levels
were also measured manually at these locations on October 4 and November 1. Shallow
cverburden, deep overburden, and bedrock groundwater contour rmaps were constructed from
the November 1 data, which represents conditions & months after the eardier monitoring round
ancd at least 1 month atter any significant precipitation, As shcwn in Figure 4-8, the water table
configuration during static conditions in the fall mimics that observed in the spring. Hence, the
flow directions ancd groundwater-river interactions described for May 4 apply to November 1.
The only significant differences between the May 4 and November 1 images are that water
levels are consistently lower across the site in the fall, as expected, and the groundwater mound

was not as pronounced. Although the groundwater rmouncd was barely perceptible on
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November 1, it was much more apparent in October 4 when water levels at P-2 were 3 feet
higher than on November 1, 2001.

Figure 4-10 illustrates a horizontal slice through the subsurface at an elevation of 50 feet mean
sea level (msl). The yellow region represents the lateral extent of the overburden at this
elevation. The hatched green contour lines within the yellow area indicate the elevation of the
bedrock valley floor beneath the overburden. The thick black contour lines crossing the valley
are the groundwater contours in the overburden at 50 feet elevation. Groundwater at this
elevation follows a relatively simple course, moving through the valley from the north to the
south, and flowing around the bedrock knob that lies beneath the Centredale Manor south

parking lot and Cap Area 1.

The direction of groundwater flow in the bedrock approximates that in the deep overburden
(compare Figures 4-10 and 4-11). In other words, flow beneath the northern and central
portions of the site is generally to the southeast, and the easterly component to flow diminishes

as groundwater reaches Cap Area 1.

4.4.2 Hydraulic Conductivity, Hydraulic Gradient, and Groundwater Velocity

The hydraulic conductivity of the overburden was estimated from single-well pump test data
collected from eight shallow wells and nine moderate to deep wells (see Tables 4-3 and 4-4).
Measured hydraulic conductivity in the shallow overburden (under 14.5 feet bgs) ranged from 4
to 55 feet per day (ft/d), with a mean value of 23 f/d. The two locations with the lowest
conductivity (MW-028 and MW-08S5) were characterized by the most silt- and organic-rich soils.
Measured hydraulic conductivity in the deeper overburden (23-70 feet bgs) ranged from 10 to
190 f/d, with a mean value of 58 ft/d. Again, the more silt-rich samples (MW-02D, MW-04D,
MW-070, MW-10D, and MW-15M) had the lowest hydraulic conductivity.

Hydraulic conductivity in the bedrock were evaluated from single well pump test, slug test, and
packer test data. Hydraulic conductivity calculated from slug test and pump test data were in
good agreement and ranged between 0.2 to 18.8 ft/d (See Table 4-5). Values derived from the
packer test data were significantly lower (Compare Tables 4-5 and 4-6). The lower values are
likely the result of the packer tests missing the uppermost bedrock in each borehole. The upper
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3 to 10 feet of bedrock in each borehole was not subjecled to packer testing, and the heat pulse

flowmeter results indicate most cf the flow in the bedrock occurs in the uppermaost 2.5 to 10 feet.

Vertical hydraulic gradients were estimated frorn October 4 and Novemnber 1, 2001 water level
measurements. As shown in Table 4-7, measured vertical gradients were generally negligible
or quite small. In several instances the differences between measured groundwater elevations
in nested wells was less than three-hundreciths of a foot (C.03 feet). When measurements are
this similar, it is difficult to ascertain whether the observed differences are due to actual head
differences or to measurement imprecision. For the purposes of this discussion, it is assurned
that differences of less than three-hundredths of a foot do not represent measurable differences

in hycraulic head.

Theare were no measurable vertical gradients within the overburden at MW-10 and MW-13 along
the eastern margin of the site. MW-02, which is also near the eastern margin, was the only
location where a downward verlical gradient was observed within the overburden. Near the
southem end of the site at MW-0d, and along the river al MW-07 and MW-"14, the gradient was
upward from the deep to the shallow overburden. On the western side of the river at MW-11,
the graclient was flat on October 4, and slightly upward on November 1, 2001,

Upward gradients existed belween the deep overburden and the bedrock at MW-1"1 and MW-12
on the western side of the river. Downwand graclients between these units were observed near
the northeastern and south-central portions of the site, at MW-10 and MW-04, respectively.
MNear the southeastern edge of the site at MW-13, the gradient from the bedrock fto the
overburden was flat on October 4 and slightly upward on Novernber 1, 2001,

Blased on observations from these eight well clusters during quigscent conditions, it appears
there are no strong, pervasive, downward verlical gradients that could drive dissolved
contaminants from the shallow subsurface through the overburden and into the bedrock at the
site. A small downward gradient within the overburden was detected at MW-02, and smaill
downward gradients between the deep overburcden and bedrock were observed at MW-4 and
MW-10. Otherwise the gradients were flat or upward.

Horizontal hydraulic gradients were also estirmated from the fall water level data. The average

herizontal gradient in the shallow overburden along a 950-foot flew path from P-21 to P-15 was
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approximately 0.0037 on May 4, and 0.0032 on Novernber 1, 2001. The horizontal gradient in
the deep overburden along a 960-foot flow path between MW-14M and MW-04D was roughly
0.0033 on November 1. The horizontal griadiieznt in the bedrock, measured along a 920-foot flow
path extending from the 94.5 feet bedrock groundwater contour to MW-048, was approximately
0.0035 on November 1, 2001.

Measurements of horizontal hydraulic gradients (), were used ih conjunction with estimates of
mean hydraulic conductivity (K), and effective porosity (n.) to calculate groundwater velocities in
the overburden and bedrock. Representative values of n, for the overburden sands ancd
fractured bedrock were taken from Dominico and Schwartz (1998). Assuming i = 00032, K =
23 ft/d, and n, = 0.35, the average groundwater velocity in the shallow averburden is 0.21 ft/d.
The average velocity in the deeper overburden is more than twice as fast (0.55 f/d, assurning /
= 0.0033, K = 58 ft/d, and n, = 0.35), and the average velocity in the bedrock is faster still
(approximately 27 ft/d, assuming 7 = 0.0038, K = 7 f/d, and n, = 0.001). The difference in
average groundwater velocity between the shallow and deep overburden is primarily due fo the
difference in mean hydraulic conductivity. The much higher velocity in the bedrock, despite its
relatively low hydraulic conductivity, is due to ils lower effective porosity. There is a great deal
of uncertainty in the velocity estimate for the bedrock, because there is a great deal of
uncertainty in the effective porosity of the bedrock. (Measures of n, in bedrock are highly
variable and scale-dependent.) Nevertheless, published n, values for fractured crystalline rocks
are orders of magnitude lower than for sands and gravels, so despite the uncertainty, it appears
the groundwater velocity is much faster in the bedrock than it is in the overburden.

4.4.3 Laboratory Analysis of Grouncwater Samples Collected

Groundwater samples were collected and analyzed for parameters described in Section 3. The
dioxin analysis was perforrned by Triangle Laboratories under DAS subcontract No. S99-RAC1-
180. The analysis for sediment for VOCs, 8VOCs, PCBs, pesticides and metals and water
quality parameters was performed under the EPA Contract Laboratory Program (CLP)
laboratories,

Tier 11 data validation following EPA Region | Guidelines was conducted by TtNUS for metals,

VOCs, SVOCs, PCBs and pesticides, and metals on laboratory data from the sampling event.
Tier Il data validation was performed by EPA for the dioxins data results. Data validation
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resulted in the qualification of some data. Qualification of data is described in data validation
memoranda submitted to EPA.  Tier | validation was performed on the of water quality

parameters data for these samples (sulfides, TOC, and alkalinity).

Some compounds have estimated values or raised detection limits due to blank contarnination
or dilutions, Qverall, the data were found to be of sufficient and acceptable quality to be used
for the purposes of quantified risk analysis under the Risk Assessment Guidance for Superfunc
(RAGS) document and its amendments.

Table 4-8 presents a summary of the groundwater results. This table is separated into groups
a, b, ¢, and d, each providing data from the different contaminant groups (dioxins, VOCs,
SVOCs/PCBs/pesticides, and metals), respectively. The first page of group presents results of
samples collected in February 2001, and the remainder of that table presents the results from
analysis of samples collected in August 2001. Figure 4-12 depicts locations of selected
contaminants detected in groundwater as described in this Section. The contaminants
presented on Figure 4-12 were selected based on frequency of detection in groundwater and
other media, and based on concentrations detectecd. Complete analytical results for the

groundwater samples collected are presented in Appendix D of this techinical memcrandum.

Rioxins
As noted in the soil discussion, dioxins are a group of anthropogenic chemical compounds
formed as by-products through a number of activities including combustion, certain types of

herbicide manufacture, chlerne bleaching of pulp and paper, and other industrial procasses,

Table 4-8a presents a summary of the dioxin compounds detected in the groundwater samples

collected as parl of the source area investigation.

As discussed in Bection 4.1, there are a number of related compounds known as dioxins and
furans that are detectable by the analytical method used for this project.  This discussion
focuses on 2,3 7,8B-TCDD, which is believed to be the most toxic, and which was found

repeatedly in groundwater and soil at this site.
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As shown in Table 4-8a, 23,7,8-TCDD was detected at trace concentrations in samples
collected from wells MW-018, MW-025, and MW-03S and MW-09% during both February and
August 2001, Trace concentrations were near or below 10 picograms per liter (pg/l)(parts per
quadrillion). Trace concentrations were also detected during August in samples taken from
shallow wells MW-08S, and GEC-6, and from deep wells MW-020, MW-04D, and MW-C7D.

2,3,7,.8-TCDD was not detected in bedrock wells or offsite wells, with one exception: a trace of
2,37 8-TCDD was detected in the sample taken from MW-12B. In MW-055, 2,3,7, 8-TCDL) was
detected at a concentration of 4,180 pg/l. Other dioxins and furans were also detected in this
sample, providing a TEQ of 4, 400 pg/l.

The compound 1,2,4.57 8-hexachloro(8H)xanthene (HCX) was also sought in the dioxin
analysis. HCX was reguested as an additional target compound for EFA Methoed B230 (dioxin
and furans analysis). However, because there is no commercial standard available for this
compound, it was agreed that the laboratory report HOX as a "tentatively identifiec compound”
(TIC) and approximate the identifications and concentrations. However, HCX was not found as
a TIC in any of the groundwater samples collected in February or August 2001.

Volatile Organic Compounds (VOCs)

VOCs detected in groundwater samples collected are summarized on Table 4-8b. VOCs in
groundwater at the site were dominated by the presence of tetrachloroethene (PCE) and
trichloroethene (TCE). Both of these chlorinated VOCs, as well as various other VOCs, were
found at low to moderate concentrations in many of the wells that were screened in the shallow
overburden in historically active areas of the site. These wells include MW-033, MW-06S, MW-
078, MW-088, MW-09S.

The highest concentrations of VOCs detected were found at MW-05S, with PCE at a
concentration of €1,000 ug/l. Other VOCs detected in samples from this well included cis-1,2-
dichloroethene (1200 ug/l), methyl acetate (430 ug/), and TCE (2500 ug/l). Other VOCs may
have been present in this well, but were likely obscured by the high quantitation limits due to the
elevated concentration of PCE.
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Elevated concentrations of PCE were also noted in MW-02M (110 ug/l) MW-02D (700 ug/l)
MW-13D (220 ug/l) and MW-13E (340 ug/). Low concentrations of TCE and PCE were noted in
samples collected from MW-045, MW-04B and MW-0403, at the south end of the source area.
These findings suggest the movement of this contaminant to the south with grounchwater flow as

discussed elsewhere in this section,

Semivolatile Organic Compounds (SVOCs), and Pesticides/PCi3s

SVOCs, pesticides/PCBs cdetected in groundwater samples coilected from the site are
summarized in Table 4-8c. Few SVOCs were detected, and, with a few exceptions, those
detected were found at trace concentrations, as discussed belew. Ne pesticides/PCBs were
found in the groundwater samples.

Elevated concentrations of a chlorinated phenol compound reporled as 2,4 6-trichlorophencl
were delected in groundwater collected from MW-05S5 (2900 ug/l). MW-055 is the same well in
which the highest concentrations of PCE and TCE were ‘fcmnd;,' and is the location where
2,4 5-trichlorophenol was reported in soils. 2,4,8-Trichlorephenol was not detected in samples
collected at other wells, with the exception of MW-08 (2 ug/l), wall to the south of MW-05. MW-
055 also was the only location where a related compound, 2,4-dichlorophenol, was detected,

although at a much lower concentration (60 ug/l).

Since both 2,4,5-trichlorophenol and 2,4,6-trichlorophenol are isomer compouncds with the sare
mass, the only difference in the analysis is the retention time. The small difference of 0.1
minutes in the retention limes is easily obscured by a large peak resulting from the high
concentraticn. The fact that the 24,5 isomer was reported in the soil samples, and the 2,46
isomer was reported in the groundwater sarnples underscores the similarity between the two.
Additional validation work would be required to determine which isomer is actually occurring at
the site.

Elevated concentrations of a compound called caprolactam was found in one deep well, MW-
108 (490 ugl). Caprolactam (CeHaNQ) is a compound used in the manufacture of nylon
multifilarnent.  In its manufactured form, it is a white, hygroscopic, crystalline sclid or leaflet
material that is highly soluble in water. Physical properties include: bp = 180, mp = 70°f, mol
wt = 113.18; and log Ko = -0.19 (EPA 1988). Presence of caprolactam in MW-10E is notable,
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mostly because of the elevated concentration detected, and the location of this well at the
northem end of the site. Because this compound was not detected in any of the wells within the
source area yet was found in the northern perimeter well, its occurrence suggests prior
manufacture or use of this compound on properties hydraulically upgradient (to the north) of the

site.

Other SVOCs in groundwater included trace and low concentrations of bis(2-ethyl-
hexyl)phthalate, detected at three shallow overburden wells (MW-01S, MW-0383, and MW-CES)
and one deep overburden well (MW-130). SVOCs also included trace concentrations of two
PAH compounds, detected at MW-05S8, MW-06S and MW-08S, and trace concentrations of
4-methylphenol at MW-058, MW-07S, and MW-03S.

Metals

The metals detected in groundwater samples collected from the site are summarized in Table 4-
8d. Most data were found to0 be within normal elements for overburden and bedrock aquifers,
although some notable occumrences are described below:

l.ead, previously detected at elevated concentrations in the soils, was found at only slightly
elevated concentrations in the groundwater. These included both the filtered (27 ug/l)and
unfiltered (37 ug/l) samples collected from MW-03S in August, 2001, and the filtered (2.3 ug/l)
and unfiltered (17 ug/l) samples collected from MW-08 in February, 2001. Lower, but detectable
concentrations (below 5 ug/l) of lead were detected in water samples collected at MW-08S and
MW-09S in August 2001.

Nickel was also found at elevated concentrations in groundwater at specific locations. At
MW-10D, nickel was found in field duplicate samples at concentrations between 153 to 158 ug/l
(unfiltered) and 145 to 152 ug/l (filtered). Nickel was also found at a concentration of 82.6 ug/
in the filtered sample collected from MW-13B. Also found in the filtered sample from MW-13B
well was an elevated concentration of chromium (114 ug/l). However, these findings were not
supported by the results of the unfiltered samples which showed no detections of either metal.

The presence of lead and nickel at the concentrations found does not pose an immediate threat,
as the groundwater classification in this area is GB - not usable for potable purposes without
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treatment. However, the presence of the elevated concentrations of lead in shallow overburden
aquifer at the source area indicates leaching of lead into the greunchwater. The presence of
nickel in the deep overburden well at MW-10 is notable, primarily because caprolactam was
found in the bedrock well at this location. The elevated nickel at the locations of MW-13 and
MW-10, but nowhere else on the source area, might support the possibility of a contaminant

source intruding from the east.

4.4.4 ;onceptual Contaminant Flow With Groundwater

Site boring logs suggest there is a direct hydraulic connection between the overburden and
bedrock beneath much of the site. Therefore, shallow fractures in the schist, gneiss, and
granite may act as pathways for moving contaminants from the cverburden into the bedrock.
However, it appears the bedrock fractures generally have small apertures and transmit small to
negligible quantities of water. Moreover, the borehole flowmeter and packer test data indicate
most of the flow in the bedrock is restricted to the upper 2.5 1o 10 feet cf rock.

There do not appear to be strong vertical hydraulic gradients within the source area driving
dissolved contamination into the deep overburden, or into or out of the rock. DNAPL. (Dense
Non-Aqueous Phase Liquid) may be a more significant source of groundwater contamination in
the: deep overburden anc bedrock. When a DNAPL is spilled on the ground surface or released
peneath it, the liquid will migrate downward through the unsaturated zone toward the water
tabie, primarily by gravity-driven flow. If the DNAPL reaches the water table, it will continue to
move downward through the water column under the influence of gravity, migrating laterally
along the top of any low permeability units it encounters along the way. Downward migration
may cease if the low perrneability stratum is continuous; otherwise, the DNAPL will eventually
spill over its edge and continue to migrate downward. Since the direction of DNAPL transport is
driven prirarily by gravity and the occurrence of relatively high and low permeability features, it
rmay or may not coincide with the directicn of groundwater flow.

As described in Section 4.4.3, there appears to be a contaminant source near MW-05. This is
likely to constitute a DNAPL, since tetrachiorcethene (PCE) concentrations in the groundwater
at this location exceed 40 percent of its pure phase solubility. If a sufficient quantity of PCE-rich
liquid was released in this area, DNAPL may have accumulated at the base of the bedrock
valley approximately 200 feet west of MW-05. Qver time, part or all of the DNAPL accumulating
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in this topographic low may have entered the bedrock, provided the fracture openings were
sufficiently wide. The other contaminants detected in the water at MW-05S included TCE,

trichlorophencl, and some dioxins.

Water level information from the piezometers and the surface water stations indicate that there
is a hydraulic pressure from the river into the aquifer, certainly during high water periods, and
this appears to reverse during low water periods. However, this dynarmic, while it would not
wholly prevent contaminant migration from the shallow overburden at the source area into the
river, it may direct that contamination towards the raceway discharge creek to east or south of

the source area.

PCE concentrations in MW-02013, MW-130 ancd MW-13E (well to the southeast of MW-05) were
high, but not high enough to infer the presence of a nearby DNAPL source. However, records
indicate that drums and contaminated soils were removed during construction of the Centredale
Manor building, and these may have previously been another source for contamination in this
area.

Based on the information available to cate, these weils, particularly MW-13, are likely to be
intercepting dissolved groundwater contamination migrating southeastward through the bedrock
valley and shallow bedrock through the southeastward flow of the groundwater as described in
Sections 4.4.1 and 44.2 of this report. Whether there is a single large source of these
contaminants eriginating near MW-058, or if others are or were present at the current location of
the Centredale Manor Building, or within the anomalies identified by the geophysics, is unknown
at this tirne.

Other shallow groundwater wells contained lower concentrations of PCE and other

contaminants. This lesser contamination is likely to be related to other disposal actions and
may not he directly related to the source that appears to be present at MW-055.
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5.0 SUMMARY
This section presents a summary of the findings of the Scource Area Investigation. These
findings are based on the data collected during this investigation, taken in context with the

findings of previously published reports regarding the Source Area

Contaminants Detected

Chlorinated VOCs, particularly trichloroethene (TCE) and tetrachlorcetnene (PCE) were found in
the shallow socils and fill in the borings installed. The highest concentrations of these
contaminants were found in the shallow overburden soils at MW-05. In addition, trichlorophenal
(TCP) was found at elevated concentrations in soils at this location as well. Other contaminants,
inciuding chloroethane, toluene, PAHs, phenols, phihalates, and PCBs were detected at various
locations in soils across the source area. Dioxins were found at or below 1 ppb in shallow soils,
although at MW-05, the 2,3,7,8-TCDD dioxin was defected at 20 ppb. Hexachloroxanthene, a
related compouncd was also tentatively identified at elevated concentrations in soils at this Jocation.

MW-05 was installed south of the Brook Village building in order to determine a possible source of
TCE and PCE found in water-to-vapor diffusion samplers installed in the sediment of the river
(USGS, 2000). Results from these devices did successfully direct this investigation to the location
of a hot spot, but other elevated contaminant levels detecled at other locations on site did not
particularly correlate to other contaminant sources.

2,37 8TCDD was detected at trace concentrations in groundwater samples collected from
shallow and deep overburden wells, and from one bedrock well, MW-12B. However, the most
notable concentration was in the sample collected from MW-058, where 2,3,7,8-TCDD was
detected at a concentration of 4.1 ng/l (parts per trillion). Other dioxins and furans were also
detected in this sample, providing a TEQ of 4.4 ng/t.

VOCs in groundwater at the site were dominated by the presence of PCE and TCE. Both of
these chlorinated VOCs, as well as various other VOCs, were found at low to moderate
concentrations in many of the wells that were screened in the shallow overburden in historically
active areas on the site, but highest concentrations again were found in MW-053, south of the
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Brook Village building. Elevated concentrations of PCE were also noted in deep wells to the
south east of MW-05.

Trichlorophenol (TCP) was also detected at elevated concentrations in the groundwater
collected at MW-08S. It is noted that 2,4 5-trichlcrophencol was reported in soil samples
collected and 2,4,6-trichlorophenol was reported in the groundwater samples collected from
MW-058. These samples were analyzed by different labs, but there are strong similarities in the
isomers, They have the same mass, and the only notable difference between them is limited to
the retention times (0.1 minutes) during analysis. The difference in the retenfion times is easily
obscured by a large peak resulting from the high concentration, and one may have easily bean
mistaken for the other.

Elevated concentrations of a compound called caprolactam was found in one deep, northem
perimeter bedrock well, MW-108 (480 ug/l). Caprolactam (CgHyNQ) is a compound used in the
manufacture of nylon multifilament. The compound was not delected in any of the wells within
the source area, and therefore this occurrence suggests prier manufacture or use of this
compound on properties hydraulically upgradient (to the north).

Contaminant Transport

Subsurface soils at the site are largely composed of silty sands and gravels. These overburden
materials, characterized during the installation of the borings are not likely to retard migration of
contamninants, whether they are dissolved in groundwater or being carried as immiscible liguids.
Thera is a fill layer present at most locations. Various concentrations of contaminants were found
within this fill layer, but only one significant "hot spot” was found, at MW-05. Because the
overburden was largely hormogenous, no distinct preferential migration paths were identified.

The elevated concentrations of PCE, TCE, TCP, as well detected concentrations of dioxing in
groundwater, are co-located with a groundwater mound that seems to be present in this area
during most of the year. Whether the mound and the contaminant set are related is unknown,
but the mound may be influencing the flow path of the contaminants at this location slightly, as
the westward gradient from the mound to MW-05 acts against an eastward groundwater flow
gradient that presents itself during pericds of high river stages.
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Surface geophysical surveys conducted at the site indicale the presence of several subsurface
anomalies. These anomalies may correspond to materials in the fill that is pervasive under the
source area (up o 8 to 10 feet thick). This fill has been identified in records and historical agrial
photographs. Based on prior gecphysical data, Weston (1999) speculated that a significant
paleochanne! may be present in the subsurface matenals that would provide a preferential
pathway for contaminants dissolved in grounchwvater. Geophysical data from this source area
investigation could not verify the presence of such a channel. However, while data from borings
do indicate that the entire geclogic valley is comprised of a series of paleachannels separated
by sand and silly sand, it does not appear that there is any identifiable preferential pathways for
ground watar to flow through the overburden.

The bedrock evaluations indicate that the source area is situated above a north-south trending
bedrock valley. There are two low points in this valley, at elevations of less than 28 feet msl.
One low is located under the Marragansetl Electric right of way, west of Brook Village and the
river. The other low is iocated under the Centredale Manor building and the wetland area
between the ends of Grover and Steere Stnzets. A large bedrock knob is located under the
Centredale Manor South Parking Lot and Cap Area 1. Bedrock under the site is predominately
schist, and a granite formation appears in one boring and in an outcrop to the northeast of the

site,

Fractures in the schist strike northwest and dip runs 28° - 35° down in a northeast direction.
Fractures in the granite are more variable, with some similar to those in the schist, but others
striking northeast, and dipping steeply southeast. The bedrock evaluated seemed 1o canry little
water, particularly in the deeper zones tested.

Groundwater flow appears to be from north to south with an easterly trend during high river
waler events. This was particularly evident during significant rain evenis in the spring of 2001,
Groundwater discharges o the raceway discharge creek consistently, and seems to have an
exchange with the river, accepting water during high water events, and losing water to the river
during more dry pernods.

Groundwater flow through the deep overburden and bedrock beneath the northem and central

portions of the site is generally to the southeast, and the easterly component to flow diminishes
as groundwater reaches Cap Area 1.
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Based on observations from the eight weil clusters during quiescent conditions, it appears there
are no strong, pervasive, downward vertical gradients that could drive dissolved contaminants
from the shallow subsurface through the overburden and into the bedrock at the site. A small
downward gradient within the overburden was detecled at MW-02, and small downward
gradients between the deep overburden and bedrock were observed at MW-4 and MW-10.
Ctherwise, the gradients were flat or upward.

The average groundwater velocity in the shallow overburden is estimated at 0.21 f/d. The
average velocity in the deeper overburden is estimated to be more than twice as fast (0.55 /)
and the average veiocity in the bedrock is estimated to be faster still (approximately 27 ft/d).
The difference in average groundwater velocity between the shallow and deep overburden is
primarily due to the difference in mean hydraulic conductivity. The much higher velocity in the
bedrock, despite its relatively low hydraulic conductivity, is due to its lower effective porosity.

Site boring logs suggest there is a direct hydraulic connection between the overburden and
bedrock beneath much of the site. Therefore, shallow fractures in the schist, gneiss, and
granite may act as pathways for moving contaminants from the overburden into the bedrock.
However, it appears the bedrock fractures generally have small apertures and transmit smail 1o
negligible quantities of water. Moreover, the borehole flowrneter and packer test data indicate
most of the flow in the bedrock examined is restricted to the upper 2.5 to 10 feet of rock.

Congclusions

The presence of the high concentrations of the contaminants at the particular location of MW-
055 is unexplained by the findings and review of the historical records. There were no buried
objects found in the vicinity during the geophysical studies, and there is no known upgradient
source. Most of the disposal noted in the air photos is to the south and east of this location.
There are anecdotal indications that a discharge pipe from a manufacturing process may have
once been present at this location, however, this was not confirmed by any first hand accounts.

There do not appear to be strong vertical hydraulic gradients within the source area driving
dissolved contamination into the deep overburden and into or cut of the rock. However, there
appears to be a contarminant source near MW-05. Concentrations indicate that there is likely to
be DNAPL at this location, although none was detected. |If a sufficient quantity of PCE-rich
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liguid was released in this area, DNAPL may have accumulated at the base of the bedrock
vailey approximatély 200 feet west of MW-05, under the Narragansett Electric ROW. Over time,
part or all of the DNAPL accumulating in this topographic low may have entered the bedrock,
provided the fracture openings were sufficiently wide. These fractures could have carried the
contaminants to the southeast toward the MW-13 and MW-02 clusters, where PCE and TCE
were also detected at moderate concentrations.

Finally, historical records indicate drums anc contaminated soils were removed during the
construction of the Centredale Manor building. These materials, or the other anomalies nearby
may have or may still constitute other contaminant sources impacting the wells at the MW-02
and MW-13 clusters. Based on the information available to date, these wells, particularty
MW-13, are likely to be intercepting dissolved groundwater contamination migrating
southeastward through the bedrock valley and shallow bedrock through the southeastward flow
of the groundwater. Whether there is a single large source of these contaminants originating
near MW-05S, or if other sources are or were present elsewhere, is unknown at this time.

Other shallow groundwater wells contained lower concentrations of PCE and other
contaminants. This distribution of lesser contamination is likely to be related to localized
disposal actions across the site, and may not be directly related to the source suspected near
MW-05S.
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TABLE 3~
SUMMARY OF SQIl. SAMPLES COLLECTED
DRAFT TECHNICAL MEMORANDUM - SOURCE AREA INVESTIGATION
CENTREDALE MANOR RESTORATION PROJECT SITE

NORTH PROVIDENCE, RHODE ISLLAND

Parameters
Sample ID Date | SVOCs

VOCs | Pesticides/PCBs |  Metals | Dioxins M
CM-80-SB02-0204 173401 X X X x|
CM-3C-DUPO3 ‘
Duplicate of
[leM-50-5B02-0204. 1/3/04 X X
lCM-S0-5302-0406 1301 X X { X
CM-SO-SE02-0608 73001 X ( X X
CM-S0-SB03-0204 el X X X
[lcM-50-5803-0406 1/9/01 X X X X
CM-S0-DURD5
VDuplicate of ” M
CM-S0O-SB03-0406 1/9/01 X X X |
CM-30-SB03-0608 11'91'01JL 3 X X X
CM-S0-SB03-1820 901 K ) X X
CM-SO-MW015-0102 120281000 X % X X |
{leM-SO-MW01S-0204 12£28/000 X X { X
lEM-SO-MW01S-0406 12028000 X { X ;
[CM-SO-MW015-0608 1228000 X x ] R X
[CM-50-MWO25-0204 1;!5/01" X X, X X ]
[[oM-SO-MWO2S-0406 1501 X X
CM-S0O-DIUP04
Duplicate of
SV-S0-MWO2S-0406 1/5/01 X X
CM-SO-MW025-0608 U501 X X X X
CM-SO-MWO2E-0810 1601 X X X X
CM-SO-MW025-1820 usmi X X X X
CV-SO-MWO2M-6163 6/26/01 X
CM-SO-MWO2D-6466 7l X
CM-50-DUPOZ
Duplicate of
CM-SO-MW02D-6465 'YJ?JU‘J b
[CM-SO-MW02D-7272.2 7isi0t) X
[CM-30-MW03S-0406 12700 % X } X
CM-SO-MWO3S-0608 12027000l X __ E X X |
([CM-SO-MWB4D-0204 en20il X X |
CM-SO-MWO4D-0406 g2y X X X X
CM-SO-MW04D-0608 6/12/01 X X X 3
CM-SO-MWN04B-4244 8/2/01 X |
CMSETUP0E I
Duplicate of
CM-SO-MWC4B-4244 B/2/01 ®




TABLE 3-1 (cont'd)

SUMMARY OF SOIL SAMPLES COLLECTED
DRAFT TECHNICAL MEMORANDUM - SOURCE AREA INVESTIGATION
CENTREDALE MANOR RESTORATION PROJECT SITE
NORTH PROVIDENCE, RHODE ISLAND

PAGE 2 OF 2

“ Parameters i
Sample ID Date SVOCs

i VOCs | Pesticides/PGBs |  Matals Dioxing
[CM-SO-MWO055-0102 6801 X X X X
| CM-SO-DUP-01
Duplicate of
CM-SO-MW055-0102 6/18/01 X X X X
CM-SO-MWO5S-0204 6/18101 X X X X ﬂ
[lcM-S0-MWD5S-0406 6/18/01 X X X z
[[CM-SO-MW05S-0810 6/19/01 X X X X M
[[EM-SO-MWO055-1012 6M8/01 X X X X H
CM-SO-MWDES-0204 1218/00)] X x X X
CM-50-MW06-DUPO1
Duplicate of
CM-SO-MWOES-0204 121190000 X X X X u
CM-SO-MNDES-0405 2AS0) X X X X,
CM-5C-MWOBS-0608 T2 amnuN X X X X
|CM-80-MWO7$-0304 1272100 X X X X
CiW-50-MWO75-0406 {arziiooll X X X x|
CM-SO-MWO7S-0608 12z X X X X
CM-SO-MWOES-0102 120260000 X X X T X ]
CM-50-MW0BS-0204 12/28/00 X X X X
CM-SO-DUPOR
Duplicate of
CM-SO-MWOBS-0204 12026000 X X X X
(CM-S0O-MW0BS-0406 12/26/00) X X X X
CM-SO-MWOES-0533 12726/00) X X X 1T X 1
[CM-SQ-MW09S-0406 1211800 X { X [ X ]
ICM-SO-MWOSS- 1011 121800 X X X X
[CM-SO-MN14D-0102 713101 X X X X
CM-S0-DUPO3
Duplicate of
CM-SO-MW14D-0102 71 301 X X X %
CM-SO-MW140-0204 713101 X X X X
CM-SO-MW14D-0607 THI X
CM-5C-MW14D-0608 7713101 X X X
CM-SO-MW14D-0708 7301 X
CVESO-MWT4D-5252.75 [ 7BioT) X
[CM-SO-MW150-0204 | | 801 X X X X
h[ca.a-s«:»mw-lsn--owe: 871101 X X X x|
CM-50-DUP0S |
Duplicate of I
CM-S0-MW15D-0406 emm" X X X X ﬂ
CM-SO-MW15D-0608 70X X X X
CM-SO-MWA5D-4850 gt X | -~ I




TABLE 3-2

SUMMARY OF GROUNDWATER SAMPLES COLLECTED

DRAFT TECHNACAL MEMORANDUM - SOURCE AREA INVESTIGATION

CENTREDALE MANOR RESTORATION PROJECT SITE
NORTH PROVIDENCE, RHODE ISLAND

Parameters
Sample 1D Date ] BVOCS Total | Filtered Alkalinty
B YOCs | Pesticidles!PCRs | Metals Metals | Diowins | TOCISulfides
CM-CGW-MWOT 5-01 221001 bs X X X X X
CM-GW-DUFO1-01
Duplicati of e
EW-MWO15-01 AN X X x X X X
ICME-GW-MWO15-02 Bf16M0 X X X X X X
CMEB-GVW-DILIF02.02
Duplicate of
CMS-GW-MWD1:5-02 &re01 X X X X M i
ICM-GW-MWO0ZS-01 222010 X b X X X X
CMS-GW-MW0O2S-02 8/13/01 X X X X X X
CMS-GYW-MWD24-02 8301 X X X X X x
[[CMS-GW-MW02D-02 BT X X 2 A X X
CM-GN-MWO3S-01 22901 X X X X X X
CME-CGW-MWOSS-02! B/16/01 X pe b X X X
CMS-GW-MWWC45-02 81411 .S s X X X X
CMS-GW-DUP1-02
Duplicate of
CMS-GW-MWOAS-02 B4 X X X X X X
CMS-GW-MW04D-02 2114001 X X X X X b
o MS-GW-MN04B-02 8/14/01 X X X X g X
[CMS-GW-MW055-02 8/15/01 X X X X X X
CM-GW-MWOES-01 2122001 X X X X X X
CMS-GW-MWDES-D2 8501 J X X A X {
CM-GW-MWO7S-01 2220 X X X X X X
CME-GW-MWQO7S5-02 81501 X X X X X X
CMS-GW-MWOT70-02 8/15/01 X X X X X X
CM-GWW-MWOBE-O1 212101 X X X X X X
CIMS-GW-MWOBS-02 81501 X X X X X X
CM-EW-MWO9S-01 2021101 X X X X X X
CME-GW-MWCRSE-02 BN X X X X X X
CMS-GW-MW10D-02 8123101 X X X X X P
CMS-GW-DUP04-02
Duplicate of
CMS-GW-MW10D-02 sz X X X X X X
CMS-GW-MW10B-02 B30 X b X X X X
CMS-GW-MW118-02 Br22/01 X X X X X X
ICMS-GW-MW11M-02 8rz2m X X A X X X
[lCMS-GW-MW11B-02 8Br2201 X X X x X X
([CMs-GW-MW12D-02 Brzaiot) X X X x X X
CMS-GW-MW128-02 872201 X X X X X X
CMS-CW-DUPUSDE
Duplicate of
CMS-GW-MW12B-02 8722101 X X X X X X
[CMS-GW-MW138-02 g3l X X X X X X
[lCMS-GW-MW13D-02 8230 X X X X, X X
ICMS-GW-MW1 3B.02 B3I X X X X X X
CMS-GW-MW14aM-02 T ar1n1) X X X, ) X X
CMS-GW-MW150-02 82101 X J X X X X
CMS-GW-GEC2-02 &1 X X x X X X
CMS-GW-GECE-02 82101 X X A X A X
CMS-GW-TMW3-02 BrZ3/01 X . X X X X




TABLE 4.1

JAR HEADSPACE RESULTS
DRAFT TECHNICAL MEMORANDUM - SQURCE AREA INVESTIGATION
CENTREDALE MANOR RESOQOTRATION PROJECT SITE

NORTH PROVIDENCE, RHODE 1SLAND
‘V\Fe!IIIBorilng Depth (Feat) Instrument Reading (bpm) | Well Screen
Top Bottom l- 1T} P!D Interval
SB-02 0.0 2.0 538.0 4.8
2.0 4.0 150.0 6.8
4.0/ 6.0 280.0 8.0
12.0 14.0 10.0 9.1
14.0 16.0 240 2.0 Ner Well
' B i 2.7
e e o i T
SB-03 2.0 az2.0 1.8
"’ D 4.0 0.5 4.5
4.0 6.0 1.4 2.0
6.0 8.0 0.0 0.0
8.0 10.0
10.0 12.0
12.0 14.0
14.0 16.0
18.0 18.0
EOE;- 20 B(::;; _— 18.0 20.0
}?ﬁ%-m s 0.0 20
4.0 6.0
6.0 &.0 1048.0
8.0 10.0 50.0
10.0 12.0 106.0
1:2.0 14,0 21.0
14.0 16.0 40 O
E.Ol. pry EIG‘ 16 18.0
Ea e e e e
I\MN 02 2.0
..0 4.0 ..U
4.0 6.0 NS
5.0 8.0 28.9
8.0 10.0 84.5
10.0 92,0 18.2
14.0 16.0 E.2
16.0 18.0 271
18.0 20.0 4.1 ;
MW-02M 20.0 22.0 0.0 0.1
220 24.0 (.0
24.0 26.0 0.0 .Of: ‘
26.0 28.0 3.5 2.2 -MW«QJM, ;?JMB-»
28.0 30.0 0.0 0.6] 300 feet BGS
30.0 32.0 (1.8 0.0
32.0 34.0 C.0 0.0
36.0 38.0 0.0 0.0}
38.0 40.0 0.0 0.0}
40.0 42.0 0.0 0. IJ]
42.0 44.0 a.0 0.0
44.0 48.0 0.0 0.0

BR - Bedrock, EQOB - End of Boring, BGS - Below Ground Surface



TABLE 4-1 {cont'd)

JAR HEADSPACE RESULTS
ORAFT TECHNICAL MEMCGRANDUM - SOURCE AREM INVESTIGATION
CENTREDALE MANCRE RESOTRATION PROJECT SITE
NORTH PROVIDEMNCE, RHODE ISILAND

PAGE 2 OF 6

[ WelliEloring Depth (Feet) Instrument Reading (ppm) _ 1 well Screen
Top Bottom FID PID Inerval __ |
46.() 48.0 0.0 0.0 s
48 () 50.0 0.0 0.0
52.0 54.1) 0.0 0.0
54.0 56.1) 0.0 0.0
56.0 58.1) 0.0 0.0
58.0 60.0 0.0 0.0
60.0 62.0 0.0 0.0
62.0 64.1) 6.6
64.0 661 21 TR
66.0 B6.0 1.2 : 420, 65.3-
66.0 70.0] 1.0 0.5] 69.9 leet BGS
EOBED 79.0' BGS 72.0 4.0 0.5 0.2
Sttt e et | 1 b s ettt e
[vIVY-03 4.0 6.0 2859 ol .
6.0 3.0 5381 1.5|MW-038, 3.9-
3.0 10.0 257 5| 0.018.9 feet BGS
10.0 12.0 515.2 16.2
12.0 14.0 551.5 5.7}
14.0 16,0 7.6 7.3
16.0 18.0 9.4 4.3
18.0 20.0 38 5.2
H%m§§££§§§§§ﬁzmz§zzzssﬁgﬁ5%ﬁ%ﬁ&%EEﬂ%ﬁﬁ%ﬁ%ﬁ%ﬁ@@:$§%§===;§§ﬁ R L
MW-04 4.0 6.0 100.9 9.3]
6.0 8.0 21.9 10.9]
8.0 10.0 18.7 14 o
10.0 12.0 26.0 17.3] MW-048, 4.0.
12.0 14.0 3.9 2.1] 14.0 feet BGS
14.0 16.0 8.7 2.9
16.0 18.0 0.0 0.0]
18.0 20.0 3§ 0.0
20.0 22.0 0.0 0.0
24.0 26.0 0.3 7.2
26.0 28.0 2.0 0.0
28.0 30.0 . 0.0 0.0
30.0 32.0 0.0 0.0
38.0 40.0 0.0 0.0}
40,0 42.0 0.0 0.0f
42.0] 44.0 0.0 0.0|MW-04D, d2.5-
44.0] 46.0 11.1 4.2]45.5 feet BGS
BR@ 49.5' BGS 46.0 48.0 0.6 S
o S 5 R PSS a2 s SR 2 |
MW-05 0.0] 2.0 0.0 0.0
2.0 4.0 119.4 56.8 TV
4.0 6.0 2480.0 >2000MW-058, 3.1~
6.0 8.0 NS NS
8.0 10.0 953.0 NS
EOB@ 12' BGS 10.0 12.0 1190.0 1250.0

S R o e e SR T

S BRI

BR - Bedrock, EQB - End of Boring, BGS - Below Ground Surface



TABLE 4-1 [cont'd)

JAR HEADSPACE RESULTS

DRAFT TECHMICAL MEMORANDUM -

-BOVRCE

CENTREDALE MANOR RESOTRATION PROJECT SITE
NORTH PROVIDENCE, RHODE I1SLAND

PAGE 3 OF 6

AREA INVESTIGATION

Vgﬁuﬁ"

Well/Bori ng Depth (Feet) Instrument Reading {ppm) Well Screen
To Bottom FID PID Inim_lmw
MW-06 2.0 4.0 411.0 98.6
4.0 6.0 3396.0 159, 0[
6.0 8.0 2159.0 149.0 M’Wdﬂi&@, 54
8.0 10.0 168.4 519.0 feet BGS
10.0 12.0 811.0 22.0
12.0 14.0 0.0 0.0
14.0 16.0 9.6 28.9
16.0 18.0 41.1 38.4
18.0 20.0 28.0
EOBE 22' BGS 20.0 22.
Q%&Eﬁaaﬁ%%mi%ﬂ55%EaEza%5&!”’5&52&%&%&!&%&%@&“{&% i
4.0 6.0 602.0} Ml
6.0 8.0 100.1 0. 0[1' 8 ﬁem !313&
8.0 10.0 0.0 0.0}
10.0 12.0 0.0 0.0
12.0 14.0 0.0 0.0
14.0 16.0 0.0 5.2
15,0 18.0 0.0 1.5
13.0 20.0 0.0, 0.6
20.0 2e.0 0.0 0.1
22.0 24,0 B9 6.1
24.0 26.0 0.0 0.
26.0 28.0 0.0 0.6
28.0 $0.0 0.0 2000.0
30.0 320 0.2 115.0)
32.0 34.0 0.0 10,6
34.0 36.0 0.0 55
38.0 40.0 45 5 B
40.0 42.0 0.0 6.0
42.0 44.0 1.7 1.7
44.0 46.0 0.0 4.1
460 48.0 0.0 4.5
52.0 54.0 0.0 37
54.0 56.0 0.0 0.0
6.0 £8.0 0.0 2.5
ER@ 59’ BGS 58.0 59.0 [F 3] &5
i AR A A N B8 B0 AN R R AR 50 WA ORI : I o , bbbl 4ol " Wi 0 W BN SO AR IR A R A AT N8 IR A Y WA W 8 B
0.0 2.0 813.0 284.0
2.0 4,0 1328 0 127,007
4.0 6.0 3200.0 4. ?_l
6.0 8.0 544}, 0 7|8 .5
10.0 12.0 10.4 6.4]
12.0 14 0 1.6 3.6]
14 C 16.C 0.5 4.3
16.0 18.0 i 0 .4 15 &
B@ 22' BGS 20.0 22.0

b RAIES ST G nuu"ﬁﬁ&%”%?%”éi%’& %'%’&%’%’%%&T&%’%’%%

ER - Bedrock, E0B - End of Baring, BGS - Below Ground Surface

e



TABLE 4-1 (cont'd)
JAR HEADSPACE RESULTS

DRAFT TECHNICAL MEMORANDUM - SOURCE AREA INVESTIGATION
CENTREDALE MANOR RESOTRATION PROJECT SITE

NORTH PROVIDENCE, RHODE ISLAND

PAGE 4 OF 6

| Well/Boring Depth (Feet) Instrument Reading (ppm) 1 wWell Screen
|| Toj Bottomn FID ] 2] Interval
(LTI LT TR LT T T -------'--Flﬂl------- --------:» S P S R AEE amn m fmn emm et SRR 2
MW-09 0.0 2.0 0.0 NS

2.0 4.0 0.0 NS

4.0 6.0 330.0 NS IMW 098, 5.0-

8.0 10.0 NS NS eet BGS:

10.0 12.0 1.0 NS

12.0 14.0 83.5 NS

14.0 16.0 49 Z 5]

16.0 18.0 7.2 0.0f
EOB@ 20' BGS 18.0 20.0 0.0 0.0
e e e e e e B S B

W-10 0.0 2.0 ¢.5 0.3

2.0 4.0) £.7 0.2

4.0 6.0 108.2 40.0

6.0 8.0 05 0.5

8.0 10.0 3.0 1.2

10.0 12.0 g2 1.1

12.0 14.0 21.0 2.0

16.0 18.0 384 1.4

18.0 20.0 43.0 3.1

20.0 22.0 38.0 1.0

22.0 24.0 38.4 1.0

34.0 36.0 0.3 1.0

38 0 380 0.0 1.1

380 40.0 1.9 1.4

400 420 15,1 28] 1

420 44.0 0.0 0.0|MW-108, 40.0- |

44 0 450 2.0 1.0]45.0- feet BGS

45 0 48.0 8.1 1.5

48.0 50.0 7.9 1.4

50.0 52.0 57 1.1
BR@® 54' BGS 52.0 54.0 0.5 0.0
I%ﬁw%@%ﬁ%@%iﬁ&&%ﬁ%%ﬁ £ e B3 68 B s
MW-1 7 0.0 2.0 0.0 0.0 .

2.0 4.0 0.0 0.0

5.0 10.0 0.0 0.0

10.0 12.0 0.0 0.0

12.0] 14.0 0.0 0.0

14.0 16.0 0.0 0.0

16.0 18.0 0.0 0.0

18.0 20.0 0.0 2 _

20.0 22.0 1.1 Q4= ¢ ;

22.0 24.0 0.8 0.1|MW-118, 20.0-

24.0 26.0 0.0 0.0125.0 feet BGS

26.0 26,0 3.9 0.0

26.0 30.0 2.4 0.0

30.0 42.0 1.7 0.0

32.0 34.0 1.3 0.0

34.0 36.0 4.3 0.0

BR - Bedrock, EOB - End of Boring, BGS - Below Ground Surface



TABLE 4-1 (cont'd)
JAR HEADSPACE RESULTS

DRAFT TECHNICAL MEMORANDUM - SOURCE AREA INVESTIGATION

CENTREDALE MANOR RESOTRATION PROJECT SITE
NORTH PROVIDENCE, RHODE ISLAND

PAGE 5 OF 6

:

JF 2 46' BGS
ishEsuas et s S

Well/Baring Depth (Feet) instrument Reading (ppm) | Well Screen
Top Bottom FID PID _interval |
6.0 38.0 NS NS VWA TM, 38,0~
40.0 42.0 1.0 0.0/42.0 fect BGS
42 0 44 0 .4 0.0
44.0 45.0 0.9 0.0
46.0 48.0 0.0 0.0
48,0 50.0 0.0 Q.0
50.0 52.0 1.2 0.0
52.0 54.0 0.0 0.0
|E§R¢a! 59' BGS 54.0 56.0 1.5 : 0.0 * .
[Fm&%%&%ﬁﬁ%& e st ammm&ma&k ﬁﬁﬁ%ﬁﬁ%é
MW-12 0.0 2.0 0.0 0.0
2.0 4.0 0.0 0.0
4.0 8.0 0.0 0.0
6.0 8.0 ¢.0 0.0
8.0 10.0 0.0 0.0
10.0 12.0 0.0 0.0
12.0 14.0 0.0 0.1
14.0 16.0 0.0 0.0
16.0 18.0 0.0 0.0
19.0 20.0 0.0 Q.0
22.0 24.0 0.0 0.0
24.0 26.0 0.0 0.0
28.0 30.0 0.0 0.0
32.0 34.0 0.0 0.0
a34.0 36.0 0.0 0.0
38.0 40.0 0.0
40,0 42.0 0.0
42.0 43.0 0.0 0.
43.0 44.0 0.0
44.0 46.0 0.0
46.0 480 0.0
iBIR-gaSQ.Ei‘ BGS 48.0 50.0 0.0 ‘ 0.0
S S S S o ) e o W
MW-13 0.0 2.0 0.0 0.0
4.0 6.0 0.0 0.0
10.0 11.0 0.0 28
12.0 14.0 2.5 4.5
14.0 16.0 0.0 1.8
16.0 18.0 0.0 1.9
18.0 20.0 0.0 0.5
22.0 24 0 0.9 0.7
24.0 26.0 9.7 1.0
23.0 34.0 0.0 NS
34.0 35.0 0.0 NS
36.0 36.0 1.0 NS
38.0 40.0 0.5 0.5)
40.0 42.0 32 13
42.0 44.0 2.8 1.5 MN-130, 39.1-
44.0 46.0 4.0 4.5]45.5 feet BGS

45.0

48.0

BER - Bedrock, EOB - End of Boring, BGS - Below Ground Surface

2.3 1.5
e et A G e s e



TABLE 4-1 (¢

ont'd)

JAR HEADSPACE RESULTS
DRAFT TECHNICAL MEMORANDUM - SOURCE AREA INVESTIGATION
CENTREDALE MANOR RESOTRATION PROJECT SITE
NORTH PROVIDENCE, RHODE ISLAND

PAGE 6 OF 6

IRE@ 55.4' BGS

Well/Boring Depth (Feet) Instrurnent Reading (ppm) | wWell Screen
Top Eottom FiD PR Interval
(LT LU UL
MwW-14 0.0 2.0 100.0 1.0
2.0 4.0 6555.0 0.0
4.0 8.0 248.0 k)
8.0 10.0 7.1 0.7
10.0 12.0 6,3 0.5
14.0 16.0 1.0 1.3
16.0 18.0 11 0.8
18.0 20.0 1.8 0.5
22 0 24.0 0.0 0.5
24.0 26.0 1.0 8.0
26.0 28.0 0.2 0.4
28.0 30.0 NE& NS s
30.0 32.0 7.0 6.8|MW-14M, 28.0-
32.0 34.0 0.0 0.0/34.0 feet BGS
36.0 38.0 0.1 0.2
38.0 40.0 0.0 0.1
40.0 42.0 0.0 0.0}
42.0 44.0 0.0 0.0
44.0) 46.0 4.8 1.2
5 el | s - s i i S |
0.0 2.0 0.9 0.0
2.0 4.0 156.2 8.0
4.0 8.0 718.6 5.4
6.0 8.0 3939 07
8.0 10.0 57.9 1.8
10.0 12.0 0.0 0.0
12.0 14.0 0.0 0.0
14.0 16.0 6.2 0.1
16.0 18.0 5.0 0.2
18.0 20.0 0.9 0.0
20.0 2.0 0.5 0.0
2.0 24.0 1.8 (0.0
24.0 26.0 0.2 0.0
26.0 28.0 12.0 54
28.0 30.0 1.6 0.3
30.0 32.0 8.5 2.8
32.0 34.0 47 0.8
34.0 36.0 1.2 0.4
36.0 38.0 1.5 0.9
38.0 40.0 0.9 0.2
40.0 42.0 7.0 2.6
42.0 44 () 2.8 1.5
44.0 46.0 1.3 0.7
45.0) 48.0 1.2 0.8
48.0 0.0 81 1.8
50.0 52.0 2.1 0.0 | ML
520 54.0 1.2 0.0153,
E 54.0 56.0 55 1

el

BR - Bedrock, EOB - End of Boring, BGS - Below Ground Surface



TABLE 4-2a

SUMMARY OF CETECTED DIOXINS AND FURANS iN SUBSURFACE SOIL
E AREA I

DRAFT TECHNICAL MEMORANDUM - SOURC

% TR

VESTIGATIONS

CENTREDALE MANOR RESTORATICON PROJECT SiTE

NORTH PROVIDENCE

, RHODE ISLAND

)

;:itiampie Number CM-S0-mwW01 CM-SC-AW01-0204 CM-SO-pWD1-0406 CM-SO-MW01-0808 CM-SO-MW02-0204 CM-50-MV, (CM-SO-DLIP0A
;{Samp,e Location MW7 MWO$ MWO1 AWD1 MWO2 Mwo2 MWO2
lIDate Sampied 121282000 12/28/2000 1202872000 127382000 1452001 1172001 152001
hrtervai 10-20 2040 4060 5080 20-40 4060 40-60
‘ Fieid Dup. CM-SO- Fieid Dup. CM-SC
I[JC Identifier None None Mone Nans None MWO2-0408 MWO02.0408
IDu:um Analysic {NGIKG)
1.2,3,4,87.8-HpCDD 267 455 91.6 ~ sen 78 185 146
1.2348.78HpCOF 10t 152{EMPC 424 224 57 14,6 iid
1.2,3,4.789-HpCOF ENE 1.5 U 25 K 1.4 EMPC 8380] U 085 J 056
1.2,3,4,7,8-HxCOD 0.6 U 090 U 0.57{ EMPC 0.46 J 060 W 038} EMPC 0.30 u
l1.2,3.4,7,8-HxCOF 5 117 &1 E ossl o 28] 18]
1,2.36.7.8-HxCO0 1.3] eMPC 39 34 22 3 854 1% g 088 J
123678 HeCOF 24 4 a8 iz e ard) J zol is] 4
1,23,7,8,9-HCD0 0§ U omof U 22{  J 14 4 s U 13l e
1.23789HCDF o U oro] U os0] U 03] U gao| U 030, U ox| u
1.237.8-PaCDD 0.4 u 1 5|EMPC 040 g 020 U 040 U 0 43{EMPC 020 U
0.3 u 26 8| EMPC 030/ U 0i0) U 6.30] U 020 U 0.20
N 17.2 J 23.4 J 587, ) NA $35)  J 1.08,
2.9 J 49 41 1.8 J 12| 34 J 24
21| EMPQ) 76 15 J 063 ] 05/ J 15 J 0.98
58 60| s 14 26 [ 15 6a 1 86,0
55 362 1 Al FMPC 0621 EMPC 088 J 26 14
204 207 J 630 266 2 478 926 854
17 2420 4 113 7220 4 as] 4 gal 4 ZE
NA NA NA NA NA NA NA
Total HPCOD 538 J 845 I 176 J 118 J 155l 0 308 J 268 4
Total HpCDF 20.3; J 124 136 3 752 J igz2l U 57 J 208 J
Total HXCDOD 14.5 4 a2 J 354 J 14.2 J 337 J 52 J 71 3
Tomat HWCOF ' 414 4 913] 4 519] J agg] w1l o awol 78 4
Total PeCOD 1.8 4 7.9 5 29 J 5 J 0.40] U 14 J 13 J
Total PeCDF 5.7 J 148 J §9.0 J 48 J b 57.9 J 458 J
Toml TCOD T 2 1080 5 29] 4 34 ¥ el J 636 4 878 J
{[Totst TCOF 259 J 233 3 240 -g 50 J i30] J 447 4 220 E
T axicity Equivalency 59 J e st|  af a5 iza33 J 7110] d 8apn|  J

U- Not datectad, UJd- Detection limit approximate, J- Quantitation approximate;
*/$ - From diiution analyeic R- Rejected; NA- hoi analyzed, EMPC. Estimated Maxmum Possibla Concentraton; TE/ES- EquipmentTrip biank contamination




TABLE 4-22 {cont.)

SUMMARY ﬁF DETECTED DIOXINS ARND FURQN" IN SUBSURFACE SOILS
DRAFT TECHNICAL MEMORANDUM - SOURCE ARFA INVESTIGATIONS
CENTR DA MANGOR RESTORA T ON PROJECT SETE
NORTH PROVIDENCE, RHODE 1SLAND
PAGE Z20F 8
fsampla Number CM-SO-MW02 0508 CM-SO-MW02.0510 CM-SO-MW02-1820 CM-S0-MWO3-0408 | [Ci-SO-MW03-0608 CM-50-MW04-0204 CM-50-MW04-0406
MW02 MWD02 MW02 MW03 MW03 W04 MW04
1462001 1152001 1752001 1202712000 1202712000 /1272001 61272001
6080 80-100 18.0-200 4060 5080 20-40 4080
Naons None None Mons None Maong None
177 081 J 080 u 487 344 112 0.50 u
126 023 J 030 u 77 78 132 D 29) EMPC
A i6 u ~ ot0f U 0 40 Lt gsof U 32 U 87 030 U
1!! 23,478 HCOD 10 u 0.10f U 030 u 0501 U 1.8 58] J 0.3 U
1.2,3.4.7 8- HxCDF 21 4 oosol U 0.20 u 3.6 36 220 0.20 U
12387 8-H:C 1.3 4 010i u 0.30 u 261 J 21 d i0.4 030 u
1.2,3.6,7,8-HxC0F 18 4 oosol u 0.20 U 221 4 20 J 140 0.20 U
1.2,3,7,8,5-HCDD 10 U awl u 030 u 231 0 2.2| EMPC 13.8] 0.30 U
1.2,3,7,85-HaCOF 0.80 U a1l U 0.30 & ool U 1.2 u 31 0.20 u
1,2,3,7.8-PeCDD 0.70 u 010 U 0.20 (5] 10f 4 36 38 J 0.20 U
1,2.3,7 B-PeCDF 16,81 EMPC GO%0] U 0.20 U 020 U 050 U osol U 020, U
FCX NA| NA| NA| 187] J 456 J 153l NA|
28 J 0090} U 0.20 31 3.1 148 0320 U
i3 4 00%0] U 020 23] J 49 85 0.10 (5]
652 1.1 00| U 1831 w07 $ 25§ 055 U
18 0201 J 010 U i5 a7 5.4 0.20 u
110 agl 4 13 U 37l J 246 J 452 U
108} oaol U 1.1 u w1l 14.4 J 103 0.60 U
NA| Na) NA Na NA NA NA/
28 d 161 J 060 U 887 J 754 J 237§ U 050] w
218 g 823 J 0.40 u 1914 J 165 J 28] 0.38} EMPC
T otal HXCDD 80 d L T 0.30 u %7 3 286 J 119l 0 sal EMPC
iTotal HxCDF 443 J 042) J 0,20 u 122§ 523 J 2651 J 020! W
Total PeCOD orel U 1.0 Ji g2l U 83 4 58] : f 020l W
Totel PeCDF 855 J 0.41] J 020 U 171 3t 192 J 213 010 ud
Total TCDD 681 J 28] 4 0.20 U 188) J 07 J% aosl 8 0.81}EMPC
[Totat TCDF 5 o 072] J4 0 33| EMPC 7201 J 401 J% 114} JEB 020 UJ
jToxicity Equivalency 67.99 J 1.43] J 000 U 190 J 91527 J el 00039 J
U Noi detecied, UJ- Detaction timi approximate, J- Quantitation spproximate,
*/% - From diluton analvsis, 8- Rejected, NA- Not analyzed; EMPC- Esti i M, Possibie Concentration; TAVEB- Equipment/ Tnip biank contamination




I:
CENTREDALE MANGR R STCFQ‘ION PROJECT SITE

NORTH PROVIDENCE, RHODE ISLAND
PAGE 20F8
iis_ampne Number - SO-44V04-0508 Ch-SO-MWDS-G102 CM-50-DUP-01 CM-S0 MWG5-0204 Gid-SO-MW05-0406 CM-SO-MWO5S-0810 CM-S0-MWD5E-1012
!:S;‘ﬁple Loeation PADG MW05 MWOS ] MW05 W05 MWOS WS
{[Date Sampisd F12/2001 61872001 51802001 1872005 5152001 51972001 &i9
[prten! 6080 1020 1020 2040 4050 80100 16.0-420
i Fieid Dup. CM-S0- Fietd Dup. G- A
E 35 identifiar None MWO05-D102 SO-MAW0OS-002 None None Mone Nang
Isma #in Anzlysis INGIRS)
1.23.46.7.8-HpCDD 13 U o7of _asl U 127 618 J asgf U 17
1.2.5.4,6,7,8-HpCDF 085 J 0.40 U o3l U a4 J 115 J 050 y 0,80
1.2.34.7.85-HpCOF 030 U 3.50 1 ool U 060 U 141 EMPC 0.78 u 0.80
1.2.3.4,7.8-HCOD 030 15 0.50 u G 40 U 080 U 21 J 07 y 080
1.2,3.4,7.8-HaCODF 8,20 U 0.45 4 0.20 u 10 J 286 J D4 U 050
1,2,3,8.7.5-HeCDD 8.30 U 050 U 0.50 U 1.1 J o, J i i 17.3
12,3878 HeODF 0.20 U 030 U 2 U 857 J i8f 4 0.40 u 0,50
j1.23.789HxC00 830 U 050 u 048 U 0.50] EMPC 5 J i ) 5.8
1,2,3,7,85-HxCDF 020 U 0.30 u 030 U 0.4 y Lra R 050 u 0.70
1,2,37.8-0eC0D 030 y 040! u 04y U 0.75 d 522 J 28I EMPC 7.8
1.2.3.7.8-PeCOF 20 U 042 EMPC 030p U £4g Ul 32iEMPC 0 54} EMPC 870
C m NA Na, wwa) e IE 758
) 3,46,7,8-HCDF U 3 u 520] U GBI EMPC 67 4 oal U o
2,3,4,7.3 PeCOF 020 U 030 u 020 U 10 d 192 J 0.50 w o
2.37,8-TCDD 451 u 27] EB 40l EB 895 3E8 203801 EMPC 745{ SEB 320
2,3.7.8-TCOF 0.20 ! o J o R 47 73.0 ¥ 0.83} EMPC .50
{ocoe 15,1 42{ JEB 3 B]EMPX 110 E8 803{ JEB _29] JEB 1.8
flocor , 148 oso] u 970l U sal 4 348 120 U +.5
fPcooiFs NA NA B A B NA
Totai HpODD 23 W o70] Wl gsal W 233} 4B 1274 JEB 080 W 3
Totai HPCDF 165] Wi c40p U ool ws 82 J 427 3 G80] Wi 0.7
Totai HxCOO B 1 9[EMPC 055 W capl w4 125 3 829 3 260 K 177
Tatal HxCOF azZpp Wi 0.46 J G90iEMPC 393 & 2180 4 3.4 4 122
Tatal PeCOD Q1| W gaat Uy G401 U 55{EMPC 314/ J 1511 Bl 28
i{Total PeCDF a2l s z7lewpc 1z7iEmPc 24 5{EMPC 238 J 2slemre 41
{rotsl TCOD agtl Wl 27 sl 4 s8] 4 1155 J 68l 344
T otal TCOF g20] W 1.81EMPC adgj UJ 6.0 J 280 4 23 W a1
jjFxicity Equivalency ogsl  J 28] 4 40 000 205000 4 750)  J 340

{)- Mot detectad; UJj- Detection limit approximaie, J- Guantitation approximats;
1% - From dilution analysis, - gg}gct.ed. NA- Not analyzed, EMPC- Estimated Maximum Possibie Concentration; TB/EB- Equipment/Trip blank contamination



TABLE 4-2a {cont.}
SUMMARY OF DETECTED DIOXINS AND FURANS iN SUBSURFACFE SOILS
DRAFT TECHNICAL MEMORANDUM - SCURCE AREA INVESTIGATIONS

CENTREDALE MANOR RESTORATION PRQJECT SiTE
NORTH PROVIDENCE, RHODE ISLAND

PAGE4OF S

[}Sarr.ple Numbar CM-S0-MW08-0204 Ch-S0-MWOS-DUPD1 CH-SO-MW0B-DA06 CH-SO-MN06-0808 ﬁ!r_:.nﬁ-somﬁia?m CM-SO-MWG7-0408 CHM-SO-MWOT-D608

fiSampte Location MWOE MWOS MNOS MWOE [nwor MW7 MW7

{[Date Sampied 12192650 1211972000 1211972000 {21920 1272172000 1202102050 1272172000

{fntarval 2040 20-40 10860 BC-80 3040 4060 6.0-8.0

Fieid Dup. CM-S0- Freld Dup. CH-SO-

l ICC Wdantifier IMWOS-0204 IMW0E-0204 None None None None None

iDioxin Ansiysis (NG/KG)
1,2,3.4.6.7,8 HpCDD 755) J 455 147 71 105 170 043 EMPC
1,2.3,4.6,7 8-HpCDF 327} g 210 5931 322 323 87 B 15 B
1.2.3.4.7.8,3-HoCDF 570 J 2871 EMPC 13 40 J 200 J 0.40 030 u
1,2.3,47 5-HCDO 172y Jd 110 58 27 J t5] J 0.23 J 020 U
1,2,3.47.5-HxCDF 127 4 94 1 404 18.7 483 14 a8 o97] 8
12,36.7,5-HCDD sd48] J 373 03 g4 53 047 J 0.20 U
1,2.35,7.6-HeCOF ) seaf J a3l g 157 78} 28] J 085l B 046 8
1,2,3.7.8.5-HxCDD 583t J w7 17.4 a6 a4] U 046} EMPC 0.20 ]
1,2,3,7,8,9-HCDF 420 28 U 0.30) U 030 u 0.20f U 030 u 0.20 u
1,2.3.7.8-PeC00 165] J 17 61 31 d 14 J 0.20 U 020 )
1,2,37,8-PeCDF R [} R R R 0.20 u 068 J
HCX 22860 J 18.2 NA NA 833] NA NA
23,48 7.8-HeCUF 437] J 27 140 89 35 J 72 J 0.21{ EMPC
2.3,4,7 8-PsCDF 463) J 280 95 48! J 18] 4 58{ EMPC 0.32 J
23,7 8-1C0D 183] J 180) 13 0.84] EMPC 417] § an3 3
23,78 TCOF garl 4 52 6} 12.0 8.1 2.8 0.61 J 0.48 ¥/

{ocod 8520} Js 53101 s 1010} J 8531 4 6831 J 818 77 dB
OCDF 353] J 780 J 140} J 9137 J 51.5 306 0.50 U

lPconrs NA NA NA NA A NA NA
otal HpCOD §390; J 908 4 346] J 182 J P 35.0 0.87 EMPC

otal HpCOF 736] J 429 4 152{ J 847 J TR} 4 14,9} EMPC 15

Total HxCOD a0} 4 383 J 295{ J 149 J 56.8] J 7.5| EMPC 20{£mPC
Total HxCDF 5100 J 460 J 152{ J 793 J aa7| 4 15,1 ) EMPC 3 2 EMPC,
Total P2COD 165] J 205 J g3 J 279 J ag| o 0.20 u 0.87) EMPC
Total Pait 333{ Js 08 J 375 J 174 J aref o 15 0l EMPC 3.8l EMPC
Total 7C 297} o 322 J 2 J 112 J 442] J3 43 11 EMPC 3.4} EMPC
Totat TCOF 538] J3 8] J$ ao] J 225 J 02 J 24 8] EMPC 1.8{ EMPC
iToxcity Equivaiency 284} 253 J 2751 J 137 J 423] J _I_ NA NA&,

“% - From dilution anatysis; R-

U- Mot detacted; LI- Detection limit approximate, J- Quantitation approximate,

Rejected; NA- Noi analyzaa; EMPC- Estimated Maxmum Possibie Concentration; TB/ES-

EquipmenyTrip blank contamination



TABLE 4-2a {con
SUNMMARY OF D
DRAFT TECHNICAL MEMGRAP‘
CENTREDALE MANOR RESTO

ON PROJECT SITE

NORTH PROVIDENCE, RHODE ESLAND

PAGESOF 8

fsample Mumber ChE-S0-MWOR-0162 C34-S0-MNDE-0204 CM-S0-0UPD2 Cid-SO-MWOB-D408 CM-SIO-HW08-0808 4-SO-MWCS-DA0E
iFampie Lacation ARAIDS MWOS MW0E MWOR MWOA
foate sampled 137267000 1212672000 12/26/2000 1272812000 2062006
“nierva! 15206 2040 20-40 20-60 8080
Figid Dup. TM-80- Fieid Dup, CM-S0-
|ﬁ identifier Nang MW0S-0204 MW08-02 Nane None
Tioiexin Analysis INGAGY
1,234,687 8-HpC00 1158 335 387 223 18 J 16.1 J J
1,2,3,4,6,7 8-HplDF 548 815 750 37 J_E 171 B 27.4 . U
1,2,3,4.7,8 8-HpCDF 5065 27 J z8 4 0.45 J 0.4 y 17 o U
1,2,3,4,7,5-HC00 283 072 3 0.83 EMFPC 0.40 U 040 0] 030] W 8]
1.2,5,4,7,8-1C0F 248 7.3 & 105 18] JB t1l U8 6.2 J U
1.23.678+C00 722 24] 2oiempcl 040l U naot U I U
12,387 B-reC0F 825/ &2 55 10 B 0,20/ U 53 J v
1.23,7,8.8-H2000 135 a7 J 42 J 973 J 0.40 u 03] W
1,2,3.7,8.9-7xC0F 35 u g 40 u 0.35 u 235 U 030 u 020] Ud
1,2,37,8-PeC00 174 G4 U 13 J 0.3 U 6.30 U 16 J oy
1,2,3,7,8-PeCOF 1 U .30 U 020 U 020 U 030 u R R
fiHCX NA NA NA NA A 3820 J J
34,87 8-HxCDF 103 5.4 58 .57 J 030 ) 20 J J4
2.9,4.7.8-PeCOF 549 281 EMPC 37 o 079 J 93¢ u 18iE EMPC
2,3.7,8-TCO0 472 31 38 078 J 0.30 U 7150
2.3,7,8-TCOF 415 17 22 0.771 EMPC 2.2 U 10.2 J EMPC
#oooD 5380 £ 183 188 587 107 B 139 U
OCOF 341 533 482 31 4 080 U 46,9 EMPC
HPCDDIFs NA NA NA NA NA NA
Totat HoCDD 21850 514 703 s57 a1 348 g
Totai HRCDF 944 141 124 6.3 ) 17 50.8
Total HxCDOD 858 ] 244 3271 EMPC 4.0} EMPC G40 U 132
Totai HXCOF 1280 EMFC 1171 EMPC 115{ EMPC 7.0 31 EMPC 723
Tolal PaCDD 215] EMPC 3.3]EMPC 10.7] EMPC 0,53{ EMPC 0.30 U 55
Total PaCDF 28501 EMPC 252} EMPC 285] EMPC 12 6{EMPC 4.5 EMPC 531
ol TODD 214} EMPC 7.2iEMP a7 14 .45 7280
Total TCOF £560) EMPC asslEMPC 524{ EMPC 2B7]EMPC 6.7 EMPC 843
Toxicity Equivalency NA ] NA ] A NA| A T480

- Nat detected: Ld- Detection limit approximate; J- Quantitation approximats,;

*/% - From dilution ansiysis; R- Rejectad; NA- Mot analyzed; EMPC- Estimated Maximum Possible Concentration, TB/ES-

guipmentTrip blank 2oniaminahon




TABLE 4-2a {cont.)

SUMMARY OF DETECTED DICXINS AND FURANS IN SUBSURFACE SOILS
DRAFT TECHNICAL MEMORANDUM - SOURCE AREA INVESTIGATIONS
CENTREDALE MANOR RESTORATION PROJECT SITE

NORTH PROVIDENGE, RHODE iSLAND

PAGE & OF 8

{Bampia Number ~ jom-so mMwia0102 Ci-SO-0UPO3 070 CHi-SO-MW14-0204 ‘!Cw—sa-uwewsaa Ch-SO-MW15D-0204 CM-SO-MW 150 0406 C#-SO-DUP-05
Sampie Locaton Inawia MW 14 Mia [Mw1s MW15D MW15D LA ISD
{iDate Sampizo 71342001 711302001 712001 7132001 8772001 ) &772001 8/7/2004
[interval 1.0-20 1020 20-40 6080 20-40 4.0-6.0 4060
il Flald Dup. CM-S0- Ficid Dup. CM-S0- Fisld Dup, CM-80- SCMWIS0-
EF;C identifiar MW 14-0102 MW14-0102 Nong Nang Nons MW 150-0405 0408
{iDicxin Analysis (NQ/KG)
1.2,2,4,6,7.8-HpCDD 5i  EB 112l Em ERIP =) 0aop U 24| J a7e 4 644 J
1.2,3,4,6.7 8-HpCDF 285{ EB 4ag4l £ 25lJEB 016 u 131 J 14.81 EsPC 123 J
1,2,3.4.7.8.8 HpCDF 18] JEB 611 JEB 040! U 0.20 U ga0] U 22 W 48f W
123,47 8GO0 18 JEB 71 ¥ 0%} u o2 y G40l U 17F W 18] uLJ
12,347 8-H0CDF 144] B wns| s 078l jEB oosol U 553| o 72] 4 660 4
1.2,3,6,7,8-HxCOD 42] JEB 65 EB 040} U 22] JEB G40] U 18f L 1.7} EMPC
1.2,3,6,7,8-HxCOF 7] EB 84 EB 020 U 0.030 U gxl U 1 W 271 ud
1,2,3.7.8,9-HxCOD 53] €8 83 €8 nao} U 0.20 U oapl U 170 Wi 18] w4
1,2,3.7,8,8-HCOF 68a U 17 U 030 U .10 u o.30] 13) W 33 W
1,2,3.78-PeCDD 6.60 U i3 U 030] U 22{ JEB paol U 090] U 080l Wi
1,2,3.7,8-PeCDF 3531 EMPC 15.4] EMPC 020f U 0.10 U 2300 U 080f Wi gsol W
(CX NA A NA i7.0 J 18 788 J 58,7 J
23,467 8-HCOF 511 EB 78] EB 0 43jJEB] g.38l  JEB o30] u 10] W 20 ud
2.3,473-PeCOF 58l E8 78l E8 o) U sosdl U o) u al  J asl 4
2.3.7,8-TCOD 33} €8 a6l B 28} EB 42! E8 a0 1 2640]  J§ 1470] S
£37,8-TCOF 52l 8 205 E8 1.1] €8 18l eniPc B 051 4 st 3 a8 4
{10C20 685f EB 9561  EB 724} €8 0.50 u 203 813 4 802 d
COF gi4f ER w7l EB 41|Je8 0.40 U 28] J 355 J 214 J
[PCODFs NA NA NA MA, A NA N&,
Totai HECDD 187} JEB zzel uEp 67! JEB 035 W £0] 4 174l g 125 3
Total HpCOF 870f JEB 965 JEB 4 8{JEBI 00 Ul 13F J 18.0 ! 383 J
ITotal HCoO 472{ JEB] 860{ JEB| 1.2} sesl 153] JEB .40} UJ 13sl uFm 10.1] JEB
Hotal vecoF 674 ses] 7] =5 33} e 387 JEB 5ol I i
Total PeCTD 53l JEB ssf Jesl 030f Ul 109] JEB g.40f L a.4|emec 18] Wi
Total PeCOF 534] JEB 106 JEB 5.4 JEB 58 JEB ol g Py J 839 J
Total TCDD 228 J 793 J 33 J 64 J sl g 2670] J§ 1480 J3§
Totsl TCOF 5131 JEB 113] JEB 14{JEB i 1.4 seB) 18l ud <3 81 J
Toieity Equivalency 4. J 18.2 J e J ) ss2l  Jl aoz! J w00 1500 J

U- Not detected; UJ- Datection limit approximats; J- Quaniitation approximate,
*i$ - From dilution analysis; R- Rsjacted; NA- Not snaivzad; EMPC- Estimatea Maémum Possible Concentratron; TE/EE- Equipment/Trip blank contamination



TABLE 4-2a {coni.}
SHMMARY OF DETECTED DIOXINS AND FURANS IN SUBSURFACE S80ILE
DRAFT TECHNICA]L MEMORANDUM - SCURCE ARFA (NVESTIGATIONS
CENTREDAIE MANOR RESTORATION PROJECT SITE
NORTH PROVIDENCE. RHODE ISLAND
PAGE7OF 8

jisample Number CM-SO-MW150D-0608 Ch-SO-5802-0204 CM-30-SB02-0405 CM-S0-8802-0608 CiM-50 SB03-G204 CM-SO-SBL3-0408 CM-80-DUPDS

ESamﬂk: Location MwWisn s802 ] 5802 ssoz sB03 5802

[Date Sampied a72001 17372001 14312001 14072001 11912001 G200

fintervai 5080 2.0-40 4080 2.0-40 40860

. CM Field Dup. Ch-S0-

00 Idantifier None 58020204 Mone Nene None S803-0408

Dioxin Analysis {NSMES)
AP LR e e lD) 1.2] EMPC 714 561 333 J 567 13 J 12
1,23,4,6.7.8-HpCOF 080 U 27 u 320 %5 J 104 0.37| EMPC 0131
1.2.3.47,85Hp00F a.70 U 18 8] 47 31 4 G.77{ EMPC 0.20 U 0.20
1,2,3,4,7 B-+HxCDD 060 U gslemper 48 33 ! 070 4 0.20 u 0,20
1,2,3.47 8-HxCDOF 040 U bz 1 130 112 J 1.4 J a0 u .10
1.2.256.7,8 DD B os0l 27 156 wal a1 J ozl U 820
1.2,367 8-HxCDF 040 [ 11.8 56 49 r 1.3 J 010 5] 0.050

2378500 nenl 23 145 I 7l aof Ul 0.20
1,2,3,7,8,8-HxCDF 050 U 12 y 17 u 18] U 0.48 J 0.10 U 0.10
1.2,3,7,8-PeCDD o050 y i3 28 EMPC 24 J a5s J o 2, 410
1,2,3,7.8-PeCDF o 40 ) 106§ EMPC 107 EMPC 34.5{EMPC 0.20 y 0.10 U .10
HOX NA 925 d 546 J 431 J 125 J u

> 34578 HYCDF oAsE Ak 172 73 67 J 14 J g1o u 019
2,3.4,7 B-PeCDF 440 U 54 §.5] EMPC 50 J o7s J 010 9] 110
12,3.7,5-TCOO 2338 923 3 8564 E 70 J5 127 0.50 d 022
2,5,7,8-TCDF 0.30 U 28 - 138 103 J 14 010 u £.090
S o] 223 4850] JSEB 3i50| JSEB 2330f JEB 367 Er 57] JEB 64
foCoF 13 § 954 J 57.9 41.7 J 720 071 EMPC DAD
PCDLIFS NA, NA A NA ol NA

Tatal RpCOD 2A4A|EMPC 1310 4 837 ] 584 J 952 J 2 J 2
Total HPCDF 0,591 EMPC 183 J 791 J 846 J 278 J 047 J 31
Motal HYCOD 080 W 222 J 128 J fot J 130 J (ool RN 0.20
Tots!l HYCDF 40 J 371 J 155 J 131 d 208 4 0.33; EMPC 0.28
Total PeCDD GEor A 733 i 154 J 115 J 0.84 J 020 Ul G.i0
iTotal PeCDF oan 368§ J 135 J 31 J 8.4 J 0.10F W 0.10
otal TGOD z=a 523] J5EB se4l ssep 584] JSEB sl 4 oso] 022
Total TODF 030 W 245 1% A 132 J B84 J 031]  Ud 0.60,
Taxicity Equivalency 240 4 957 76 4 58502 h S86.45 J 180 & 0547 J Q.24

U Not datectad: UJ- Detection limit approximaie, J- Quantitation aporoximate;
iution analysis, R- Rejsctad; NA- Not analyzed; EMPC- Estimated Maximum Possible Concentration; TB/E8- Equipment/Trip biank contamination



TABLE 4-2a {cont.}

SUMMARY OF DETECTED DIOXINS AND FURANS IN SUBSURFACE SOILS
DRAFT TECHNICAL MEMGRANDUM - SOURCE AREA INVESTIGATIONS
CENTREDALE MANOR RESTORATION PROJECT

SUTE
w2EE

isample Number CM-50-5803-0608 CM-50-5805- 1620
%mp!e Location $803 SBO3
IDate S2mpled 11972001 11912001
finborval 8080 180-200
.
I1=2c idantifier Mone None
inioxin Analysis (NG/KG)
1.2,3,487,8-HpCOD 02| EMPC 0.30] Ul
12,3487 B-HpCOF o2l U 020] Uil
4.2,3,47 8,9-HpCOF 020 u 0.20 UEE
o2l v 070} Uj
gl U 010l Ul
ol U 020 uﬁ
1.2,3,6,7 8-HeCDF gl U 010} ui
1.2.3,7.8,8-HxCOD o Y 020} uf
123.7,8,9 HCOF oz U oo2of ul
1,2.37,8-PeCDD 020f U o.10f ulf
1,237 8-PeCDF 010 U o10] uj
u ull
o1l U 010} ujf
o10 u 0.10 Uﬂ
n16tEMPC 010] ujj
ol U 0.090 U"
28! ses 079 E_;
062 J osol 14
B NA NA
Total HpCDD oad] 0.30] U
Total HpCDF @] UJ o 20f vl
Total HXCDO o] L o.20} udf
Total HXCOF 010]  J 0.10] udf
iTotal PecOD 020] UJ 0.10} udl
[Tt PaCOF o0 U 010 Ud
) 0,18 EMPC 0.90] U
T otal TCDF 078l Ul 0.57] U
Towicity Equvalency T 0000079} A

U- Not detected, UJ- Detection limit 2bproximate; J- Quantitation approximale,
*/$ - From dilution anaiysis; R- Rejected; NA- Not analyzed, EMPC- Esti i Maxirmum Possibla Concentration, TB/EB- Equipment/Trip biank contamination




I‘I'l

TABLE 4-2b
ETECTED VOLATILE OR GN\I C COMPOUNDS IN SUBSURFACI:

SUMMARY OF D ¥
DRAFT TECHNICAL MEMORANDUM - SOURCE AREA INVESTICATIONS
CENTREDALE MANCR RESTGRATION PROJECT SITE
NORTH PROVIDENCE, RHODE {SLAND

I!Sarvmae Number CM-S0-MWE1-0102 CH-S0-IAN01-0204 CM-SO0-MWE1-0408 CHM- SO-MWO1-0608 CM-SO-MW02-0204 CRi-S0-MW02-0406 CM-SO-DUP04
llSarﬂﬂ}e Location MWO1 MWO1 MWO1 MW MWG02 MAG2 MWD2
gpat-a Sampled 1212872000 12/2812000 12/2872000 1272802000 1/6/2001 Us2001 1502001

Bnterval 1.0-20 2040 4.0-6.0 8080 20-40 4060 4.0-6.0

Fieid Dup. CM-50- Fieid Dup. CM-SO-

HOC identifies Nene None None g Nons None MWG02-0406 {MW0Z.0406
P?tl‘nk_‘ilc Crganic Analysis
HUGKS)

1,1.2-Trichlorosthane 3473 U 220 U 240 y 250 u 200 u 4% U 550

1, {-Dichlorosthiane 340 i 220 U 240 [¥] 260 u 200 u 420 u 550
4,i-Dichlorostiens A NA N4 NA NA| NA|

1,2 3-Trichlorobenzens NA NA] NA NA NA NA

1,2 &-Trichlorobenzene 340y Lj 720 ] 2400 U 260 0} 200 u 420 U s50]

1,2,4-Tnimsthyibenzens A NA hA A NA WA

i, 2-Dibromo-3-chicropropans 240y L 220 U 240/ U 20 u 200 u 420 u 550

i,Z-Dichjoiohenzsne 40 U 220 9] 240 5 280 U 200 5] 420 L 550

1,2-Dichioroethane 3408 U _2_30 U 240 Ul 250 U 200 U A2 Li -

1,3,5-Trimethylbenzene A INA HNA NA MA NA

1.3-Dichiorcbenzens 340 L 220 L 240 5 260 L 200 U 420 U 5

1, 4-Dechiorobenzeng 3404 U 22 u 240 u 280 U 260 U £20 U 585
2-Buianone 3404 Ui 200 U o L 750 U 200 L 420 U kls
2-Chiorofoluene NA NA NA NA A NA

i-Chiorotoluene NA; NA NA NA WA NA

i4-Methivi-2-Pentanone 340 Ul 220, U 240 5] 260 (8] 200 U 420 U 550
ftacetone 347 U awl  uJ 0] US 3801 UJ 490 3] 4zl 1300
{{&uene 3404 Uj 220 U 240 U 260 u 200! U 420 U 550
{iBromomethane 3403 U 220 u 240 U 260 u 200 u L) U 550!
fichorobenzens 340 U 20 U 2400 U By J 200 U 4200 U ssof U
fchioroethane s o 2 u 20 U %0i U 2000 _ U 200 U ss0]  u
llcss 2-Dichloroathane 3405 Ui 220 U 50/ J 260 1] 200 U 420 u 550 U
[g;r 240 U 220 u 240 U 260 ] 200 u 420 u 550 u
ietbenzene E2 Y 200 U 200 u 260 20 v L Y 50| U
[;-ge-ﬁu.:‘_ tutadiens NA NA NA NA NA NA NA
[ ———— 340 4 o U 240t o 2ol U oo, ST 4201 u 850 U

U- Not detecied; UJ- Dataction limit aporoxmate; J- Quaniitation approximats,
*/% - From gilution analysis, R- Raectzd; EB/TB- Equ ¢ Trip Blank contamination,
E£MPC- Estimaied Maxmom P-..ssxbse Cﬂnce-.mon




TABLE 4-2b (cont.}

SUMMARY OF DETECTED VOLATILE ORGANIC COMPOUNDS IN SUBSURFACE SOILS
DRAFT TECHNICAL MEMORANDUM - SOURCE AREA INVESTIGATIONS
CENTREDALE MANOR RESTORATION PROJECT SITE

NORTH PROVIDENCE, RHODE ISLAND

PAGE 2 OF 18

?ﬁa!‘ﬁp& Humbar CM-SO-MW0N 0102 CM-SO-MW01-0204 CM-50-MW3i-0408 CM-SO-MwWO1-0608 Ch-S0-MWe2-0204 CM-SO-RW02-0408 CM-50-DUPT4
hm;ﬁe Loeation MW31 MWO1 IMWG1 MWO1 w2 MW02 MW3Z
i?)a‘.ﬂ Sampled 1 272872000 122812000 1272802000 122802000 1502001 1I5I2004 11557
IEntarvat 1020 2040 4060 5080 20-40 4060 40570
Fiald Dup, CM-S0O- Field Dup. CM-SC-
GG (dentifier None Mone None fona Nona IMWO2-0405 WMVWO2-0408
m&p-Xylane e NA NA MA NA NA A
itdethy Acetate 3008 JT8l 430 T8 260 8 250] JTB 240 U 530 U 550 Y
ﬂ'ﬁethylcy:luhexana 340 Ui 220 U 240 ] 260/ u 200 u 42¢ U 550/ __Y
L pathytene Chioride 8 20l U 0] o 84} 418 2000 U sl U ssol v
-Butyibenzana NA] NA N NA NA NA Na
f-Propyipanzene NA, NA NA NA NA NA NA
{faphthaiene NAL NA HA NA NA NA Ay
me-,ﬁene NA NA NA NA HA NA A
'rmssapmmniuens NA NA 3l NA NA NA NA
ilsac-Butylbenzens A MA NA NA NA NA MNA
E;m;m- 3404 U 20} Y 240} ul 200 U 2000 U 20 U =+ IRV
E_eﬁ-&urpbemene A NA NA A NA NA NA
Tatrachloiosthens 340 U] 220 =) 520 140 J 200 U 420 U 550 U
T oluene 340, L 220/ u 240 8] 260, u 200 ] 4268 U 550 U
Total Volatiie Orgamics A A NA NA N8 NA NA
Toial Xylenas 3404 Ui 220 U 240 ] 280/ {4 200 U 420/ 8] 550 [¥]
i#rans-1 2-Oichlorosthens 340 u 220 9] 240 U 260 1 200 L) 420 U 550 %]
T richloroetheng 3408 A 220 U 260 260 Lt 200/ U 4201 U 550, U
1 nchlorofucromathana 340, U 220wl 2401 M60; U 200 U 420 U 550 U
ivinyl Chloride a 4 220 u 2400 U %0 1] 200 U 420 up 350 u

- Not datacted; LJ- Detaction limit approximate, J- Quantitation approximats;
*i3 - From dilution 2nalysis, R- Rejected; ER/TB- Equipment! Trip Blank contamination;

EMPC- Estimatad Maximum Possibla Concentration




TABLE 4-2b {cont.)

SUMMARY OF DETECTED VOLATILE ORG
DRAFT TECHNICAL MEMORANDUM - SOU Fz
AANGR RESTORATION PROJEC

CENTREDALE W

NORTH PROVIDENCE, RHODE ISLAND

PAGE 3 OF 18

URFACE SGiLS

;Enampie humber CM-SC-Mw02-08D8 OM-50-MW02-0810 CM-SO-MW02-1820 Ch-80-MWOZ-5163 CH-S0-pW02-54 CM-S0-DUPDR-HTOY Cha-50-MWO2-7272 2
{iSampte Location {802 MW02 Mwn2 MWazZ MWO02 W02 MWO2
irbafe Sampied 1152001 152001 17872001 82652001 2200 11282001 7122001
i?nﬁez‘v‘ai 5080 8.0-100 18.0-200 81 0-63.0 B4.0-66 0 64.0-66.0 720-72.2
it _ ) Fie'd Dup CM-50- Fueld Dup CM-S0-
|kl_(.§ identifier hons None Nona Nons W02 6486 MWD2-5485 Nene
}E\lma‘ih Organic Analysis
lkueme)
}[1,5 2-Trichlorosthane 50 =) 220 U 240 U 108 ¢ 140 i 100 ) 120 4
"‘.“,-Danznfmihana 20 U 220 L 240 8] 300 U 140 U 100 L 120 U
1, 1-Dichloroethene A - 45 A NA RA iy NA A
1,2 3-Trichlorobenzane MNA NA NA NA NA NA NA
1,2 4-Trichicrobenzena 0 U oy U L Y 100] U 140f U v LF:t Y
1.2 4-Tnmsthyibenzens NA, NA NA| A& NA NA) NA
i, 2-Dibromo-3-chicropropane 20 u 4] 240 U R R R B
i,2-Dichlofobenzens 250 8] F2iY u 240 u 100 U 140 U 100 5] 120 ¢
1,2-Dichioroethane 0 U 20 L 240, U 100 U 140 U 106 U 128 i
1.3, 5 Tnmethylbenzens NA NA MNA NA MNA NA NA
1 ,3-8!5h!oft.b9n2§ne 250 U 220 35 240 5] 100 5] 140 U 100 U 120 1Y)
1.4-Dichierobanzene 280 18] 220 240 100 y 140 U 100 U 1201 U
2-Hutangne 140 J 51 240 U 300 L 140 9] 100, u 120 uJ
2-C'x;ic.fc'lolue;'\.e MA NA NA| MNA NA NA NA
14-Chigroloiuene M NA NA MNA A NA NA
4-Wethy!-2-Paniznone 250 9] i) U 240 11 100 Ul 140 i 100 %] 120 U
Acetone 750 2] 220 U §10 Ll 380 ) 480 L8] 350 u 330 )
jBenzene 2ol u 2200 U 240f - U iool w sa0f o 00] U 1200 U
}Eﬂmsmethane ps) U 220 18] 240 Y 00 u 140 U 100 3] 120 u
Eiﬂh!mobenzena 290 U 20 U 240 U it 8 140 i 100 U 120 Y
EChioroethane 290 u 220 o 240/ 2] 180 U 140 U i00 4 120 9]
is-1,2-Dichlorosthene 235 1 220 u 240 U 105 U 140 U i00 u 120 8
licysichexane 0] U 20{ U 2a0) U 100) U 140 U wel ial  w
E!Eth".benzsne 240 U 220 U 240 U 160 U 140, U 108 U i20 U
Ei!—!eﬁcmoruba%adieﬁe NA ~ ; MNA NA MNA NA A NA
I lcopranvibanzene 290 t 7226 U 240 u 100 U 14D U 100 u 120 U

U- Mot detected, U.J- Datection iimit approvimate, J- Guantitation approximata,

*/% - From dilution analysis;

tish

s R- Rejacted; EB/TE- Equipment! Trip Blank contamination,
EMPC- Estimated Maxamum Passible Cencen




TABLE 4-2b {cont.}

SUMMARY OF DETECTED VOLATILE ORGANIC COMPOUNDS IN SUBSURFACE SOILS

DRAFT TECHNICAL MEMORANDUM - SOURCE
CENTREDALE MANOR RESTORATION PROJEC

NORTH PROVIDENCE, RHODE ISLAND

PAGE 4 OF 18

SITE

AREA INVESTIGATIONS
T

ﬂéampie Number CM-SC-MwW02-0508 Cri-SO-MW02-0810 ChM-50-MW02-1820 CRA-SO-MWO2-8163 CM-5O-MW02-5488 CM-SO-DUPG2-0701 CM-SO-MW02-7272 2
“.:imp{e Location Mwoz MW02 W02 W02 MWO2 MW02 3 MW02
“Data Sampied 14502001 15200t 14572001 is.*;n‘sfzmi 702001 71212001 7132001
"!n!urval 6080 80-1D8 18 0-200 {61 0630 64.0-56.0 las06s0 72.0-722
Field Dup CM-50- Field Dup CM-SO-
Ideniifier Nore None None Hone IMW02-5465 1AMW02-6466 None
ﬁp»x)gsme NA NA NA NA A NA NA
IMeth‘,‘f Acetats 430 220 U 320 U 0f U 330 y 250 u 260 U
mﬂzﬂcw@!ﬁﬁne 290 220 y 240 U 100 u 140 u 100 i Y
ethylene Chioride 250 U 220 U 240 U 100 2 140 i 100 U 120 u
h-Butyiberzene NA NA & NA N NA NA
In-Piopyibenzena NA HA NA NA NA NA NA,
Ephmmur.e NA NA NA MA NA NA
ﬂ: Xylene NA A NA| NA/ A NA NA
{sopropylioluens MNA NA NA A A NA NA
-Butylbenzene NA A HNA NA NA A, NA
[St_y'renu 290 u 220, U 240 u 100 u 14D, U 100 u 120 L
eri-Butylbenzens NA NA HA NA NA NA NA
Tetrachicrosthens 290 U 220 u 240! 5] 100 u 140 U 25 J 120 u
Toiuens 290 u 220 u 240 U el u 140, U 105 U 120 U
Total Voiatile Drganics NA NA, NA| NA NA HA NA
Total Xylenes 290 V] 270 8] 240 U 100 u 140 U 100 U 120 U
{rans-1.2-Dichicrostharnia 290 220 u 240 u 100 U 140 u i) L 120 Y
Trichioroathens 250 220 U 240 3] 100, Ul 140 U 100 U 120 U
(T richisronuaromethana 250 5] 220 U 240 U 100, u 140 U 100 U 10 U
inyl Chioride 290 K 220 U 240 u 100l Ul 140 Ui 100 5] 120 U

U- Not gatectsa, LUJ- Detaction imit approximats,; J- Quantitation approximata;
*f3 + From dilution anslysis; R- Rejected, EB/TE- Equinment/ Trip Biank contamination;

ERSPC.- Flimated Maximum Possible Concantration
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TABLE 4-2b (cont.}

.

SUMMARY OF DETECTED VOLATILE ORGANIC COMPOUNDS IN SUBSURFACE SCILS
DRAFT TECHNICAL MEMCRANDUM - SOURCE AREA iNVESTIGATIONS
CENTREDALE MANGOR RESTORATION PRGJECT SITE

NORTH PROVIDENCE, RHODE iSLAND

PAGE 5 OF 18
Hsampie Mumber CM-SO-#WD3-0406 CM-SO-MW03-0508 CM-SO-MW04-5204 CM-SO MWO4-0406 CM-SO-MW04-0608 CM-SO-MWO4B-4244 CM-SO-DUP-04
mpfa Location MW03 MWC3 MWO04 MWOGS MW04 MW04B MW04B
a Sampled 12212000 12127,/2000 6/12/2001 81212001 ©/12/2001 81212001 B242001
lin!erval 40-60 6,0-8.0 2040 4 0-6.0 6.0-8.0 420-440 420-440
Fizld Dup CM-E0 Field Dup OM-SC-
,C identifier Nana Nang None None None IMWO04B-4244 MW04B-4244
‘olatite Organic Analysis
UGIXG)
1,1,2-Trichloroethane 350 290 U 500 U 180 U 180 i 85 U BS 1]
,1-Dichloroethane 350/ Uj 42,99 U 500 15 180 %) 180 Ly 55 U a5 u
th 1-Dichioroethene NA NA nNa NA A NA NA/
1,2,3-Trichiorobenzene NA A ¥y NA A NA NA
H1 2 4. Trchlorobenzene 30 U 20 U 500f U i80l U 180 u 6| u sl u
1.2 4-Trimathyibsnzene A RA NA NA, NA NA, REA
1,2-Dibromo-3-chioropropane as0 5] 250 u 500 180/ U 160 3] 65 U 85 u
1,2-Dichlorobenzene 350 u 20 8] 5}2': 180/ u 1680 u 65 U BS, U]
1,2-Dichioroethane 350 U 290 u 500 y 180 L 183 U 65 5 85 %
1,3,5-Tnmethylbanzene NA NA NA NA NA NA NA
1,3-Dichlorobenzana 350 U 290 U 500 U 180 U 165 u §5 1] B85 u
1,4-Dichlorubenzane 350 U 290 U 500 U 180 U 160 5] 85 8] 85 L
2-Butanaone 220 190 J 500 U 180/ ) 16D] U 65 U BS U
D-Chicrotoluene NA NA MNA NA/ NA NA NA|
4 Chiorotoluens NA NA NA NA NA| NA NA/
iid-Meihyl-2-Pentanone 350 Ul =0 U S0 Y 180 U 180 U 65 U as U
e 450 UJ 250 UJ! 500/ 19) 480 uJ 470 [2X] 73 uJ 110 U} )
ﬂBeazene 350 L 280/ U S00 U 180 4] 180 4] 85 U 85 U
Boromomethane 3/ U pio R ool U L M) 180} U 85 U 85i u
’phlorobunzene 350 U 290 U 500 u 8 U 160 U 65 U 85 U
[Chiorostnane ssof v 0] U so0]  u 180 U sl u 65 U 5 Y
Ecis—%_?—l}ichlowemmw 350 U 290 %) 5001 (8] 180 U i8¢ Ul 65 Ul 85 U
ky‘cbhnxane 350 u 2801 U 500 u 160/ U 180, 8] 65 U 85 U
k!hgbenma 350, U 290 U 500 U 180 U 180 u 65 %) BS L
exachlorobutadiane NA NA NA NA/ NA NA NAJ
benzana 350 U 290 U 500 U 180 U 165, U 65 U 85 U
U- ot detected, UJ- Ustaction iimil approvimate; J- O appro

*f$ - From diiution analysis, R- Rejected: EB/TB- Equipment/ Trip Blank contamination;
EMPC- Estimated Maximum Possible Concentration




TABLE 4-Zb {cont.)

SUMMARY OF DETECTED VOLATILE ORGANIC CCMPOUNDS IN SUBSURFACE SOILS
DRAFT TECHNICAL MEMORANDUM - SCURCE AREA INVESTIGATIONS

CENTREDALE MANOR RESTORATION PRC
NORTH PRGVIDENCE, RHODE iSLAND

PAGE 8 OF 18

JECT SiTE

ﬂsamme Number CM-S0-MW03-0406 CM-S0-MW03-0608 CM-SO-MW04-0204 CM-SO-MWG4-0406 CM-SO-MW04-0508 CM-SO-MW04B-4244 CM-50-DUP-D4
Hgamp_lgocatmu MWO3 MWO3 MWO4 MW04 MW04 ANO4B MW04B
te Sampled 22712000 1272712000 61272001 61272001 611212001 8/2/2001 8/2r2001
nisrval 4050 8050 2040 40650 lsp80 420-448 42 (-44.0
Field Dup CM-80- Figld Dup. CM-S0-
icentfier MNone None Nopa Nona None MW04B-4244 pMAW04B-4244

mas-Xylene _ NA, NA N NA hA| NA
[Msthyt Acetate 390 T8 210 _J18 6200 180 L 250 5] 88 15 120 U
ihemvicvclﬂhm"ﬂ 350 U 280 y 500 180 U 160 U 65 Uy 85 7]

fethyiane Chiorids 78] JTB 871 JTB 500! 180 ] 160 U 65 : 85 Y

In Butythanzene NA| MNA! NA NA NA A MA

in-Propyfbenzena o NA NA| A NA INA -"-‘4*{
fNaphthalane NA NA HA MNA ) hNA MNAa
Ea»‘«'ﬂene A NA NA NA NA
rE-isoprgpwmluené NA NAS NA| NA| A hA NA
lbrﬂurﬁbenzene NA NA NA HA NA NA A
iEm,'rené 350 u 290/ u By U 180 u 160 U 85 u 85 ]

-Bulyibenzene HNA NA NA NA NA NA NA

Telrachioroethana 450 160 4 500 U 180 8] 160 i L 85 Y

Tolusne 350 U 290 i 430, d 180 u 160 U 65 v 85 u

[Tots! Yolatile Organics NA NA NA NA NA NA NA

Tota; Aylenes 350 u 290 u 500 Lt 180 u 160 u 65 u 85 U
{Rrans-i.2-Dichiorosthene 350 U 290 U 500 L 180 U 160 U 65 u 85 U

[Trichictoathene 130 J 290 : 500 B 180/ U 160 u 65 u 85 U

[T richiorofiioromethane 3501 uUd 280 U 500 180 {5 180 U S5 1 85 U

vinyt Chionde 350 U 280 L 5001 U 180 7] 180 u €5 4] 85 U

U- Not dstecied, UJ- Cstacnon limit approximats; J- Quaniitation approximate;
*/% - From glivtion anslysis; R- Retected, E&/TB- Equipment/ Trip Blank contamination,
EMPC- Estimatad Maximum Possible Concentretion




TABLE 4-2b {cont.)

SUMMARY OF DETE ANIC COMPOUNDS IN SUBSURFACE SOILS
DRAFT TECHNICAL URCE AREA INVESTIGATIONS
CENTREDALE MANO PROJECT SITE
NORTH PROVIDENC
PAGE 7 OF 18
HiSampte Numbsr CM-SO-MW05-0204 CM-SO-MW05-0406 CM SO MWDS 0810 CM-SO-MWO5-1012 CM-SO-MW0S-0204
i!’.;nple Location MW05 MWOS MWES
[Ee Sampled 61872001 511612001 6/15/2001
I intervai 2040 4060 8.0-100
iLc Fiald Dup. CM-SO- Field Dup, CM-50-
identifier ne None None
E\'ﬂlatilc Organic Analysis
[{UG/KG)
1,1,2-Trichlaroethana U 100 L 110 UJ U 300 U
41, 3-Dichioroethans U 100 Ul 110 U U 3 u
1,1-Dichloroethene NA NA NA/ A NA
i11.2.3-Trichlorobenzene NA| NA NA NA NA
11.2."7! iehie 310 Ui 100 L 160! L an Uj 350 U
,2.4-Trimethylbenzens NA| NA NA] NA | NA
| 2-Dibrome-3-chioropropans 4110 UJd 100 U 110 L) it UJ 300 [
1,2-Dichiorobenzens 118 95 U 100/ U 3400 J 28| J 300 i
1,2-Oichiorosthana 110 95 U 100 U i10j  Ud — 50 300 U
1,3,5- Tnmethylbenzene NA HA . NA A
1.3-Dichlorobenzene o5/ U 1060 U 1000 J S0 300 3]
1,4-Dichlorobenzena 85 ] 150 U 800 J 8] 300 U
jiz-Butanene 100 uJd 110 WJ 90 300 u
2-Chlorotoluene NA NA
4-Chiorotoluene A NA
-Methyl-2-Pentanane 110 95 100 uJ 110 U o0 300
|Acetone 20 340 340 Ut 780 J 0 1206
jiBenzene 118 95 100 U 110 Ui 901 300
!Enomm:me 110} U %5 100f U 1ol g g 300
i ,hlor"baﬂzané 110 95 100 U 130 J 50 300
|rmnemne iid 95 100 U 110]  UJ 0! 300
ﬂc-s-i 2-Dichivrosihene i 95 £90) 3100 J 220 300
yok 110 25 100 %] 110 UJd — s 300
!F?-ﬂbemﬂ 95 ol Y 500 4 30 300
!gmmnmnuuamm MA NA
u;pmpﬂbanzane 95 oy Uj 120 J 50/ 300

on unilram ﬂ' HU]HC‘.BU

U- Mot damcmd UJ- Datection iimit spproximate; J- Quantitation approximate;

EB/TB- Equipment/ Trip Blank contamination;

EMPC- Estirvated Maximum Possibla Concantration




y
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SUMMARY OF DETECTED VOLATILE ORGARN OMPOUNDS IN SUBSURFACE SGiLS
DRAFT TECHNICAL MEMORANDUM - SOURCE ARE INVESTIGATIONS
CENTREDALE MANOR RESTORATION PRGUECT SIiTE

NORTH PROVIDENCE, RHODE ISLAND

ﬁ.‘hmnla Numbar CM-50-MW05-0102 CHM-50-DUP-01 CM-S0-MW05-0204 CM-SO-MW05-0405 CM-50-MWD5-0810 CM-SO-MWU05-1012 CM-SO-MW0S-0204
Sample Location MW05 MWOS MW05S MWOS MWOS FRVWOS IMWOS
JCnis Bari): 182001 8/18/2001 81872001 §/1872001 6192001 67182001 124572000
10-20 1.0-20 2.0-4.0 4060 80-100 10.0-120 20-40

| ) Field Dup. CM-SC Fiald Dup. CM-SO- Fiald Dup CM-SO-

{0C identifier MWOS-0102 MWO5-0102 hone Nons Nons None MW06-0204

n&p-Xyiene NA NA MA B NA A NA
ipviethyi Acetate 210 U 150 U 260 u Ll Y 150 [3) 180 U 560
}%ﬂmﬁcycmxaﬂa 110 u 53 U 100 110 W 90 U 1060 U 200
Fiﬁemylaﬂa Chiorida 110/ 8] $5 U 100 u 1100 U 58 J 85 J 300
In-Butytbenzene NA NA A NA NA NA

n-Propylbenzene Na NA NA NA NA NA|

INaphthalene A NA NA NA NA NA

o-Xyiens hio: A NA HA b A

P-ssapmpmmaﬁa NA NA NA NA A NA

NA NA NA NA i NA

oy 1161 U g} U 1 Y 110f  UJ %] u wol U 300
!al‘mi-auiyibeﬂzane NA NA NA NA NA NA

Tetrachiorosthena 110 U g5 U 230 300000] 4 £000 - 12000 . 3001

{ cluana 44 J 55 U 100 u 130/ J S0 U 400/ Ui 580

Ii1 otal Volatile Organics NA NA A NA| NA NA

IIIHOH Xylenes 110 u 5 U 100 u 2500 J 43 J 28 J ann 5
illmns-i _2-Cachicrosthens 110 u _ u 34 J 52 J 0 U 100 U 300
iiTrichioroathere sol 35| u 570 2000l 20 300 ol v
ETﬁcmnmﬂgamm"ﬁ‘aarﬁ phiv U 5 1] 300, U 118 Ud 80 u 100, u 300 L
Bvinyl Chioride 110 U 85 u 50 550 J 80 L 100 U 300 }

U Nat datactad; UJ- Detection limit approximate, - Cuantitation approximate,

*#% - From difution analyss; R- Rejected, EETB- Equipmant! Tnp Blank contamination;
EMPC- Estmated Maximum Possible Concentration
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RGANIC COMPOUNDS IN SUBSURFAC

OURCE AREA INVESTIGATIONS

CENTREDALE MANOR RESTORATION PROJECT SITE
NORTH PROVIDENCE, RRGEOE ISLAND
PAGE 9 OF 18
hsla_mple Number CM-SC-MWOS-DUPOL Ch-SO-MW0S-0408 CM-SC-MW08-0508 CM-SO-MW07-0304 CM-S0-MWO7-D406 CM-S0 MWO7-0608 CM-SO-MW0S-0102
fisample Location MW0S MW0S MWoS MWO? M7 Mwo? MWOR
ate Sampled 12/19/2000 12/19/2000 12452000 12/2172000 1272172000 1272412000 121262000
intarval 2040 4060 5.0-80 3.0-40 4060 5080 1020
Fiaid Dup. CM-SO-
HOC Identifiar MWOE-0204 None Nane None None [None None
j[Volattle Organle Analysis
lhpexs)
1,1,2-Trichloroethane 300 U 120 J 190 U 500 L 260 8] 280 9] 250/ U
1,1-Dichicroethane 30 %] 430 U 120 U 500 Lt 260 U 280 U 260 U
1,1-Dichioroethene NA NA MNA NA NA NA NA
1,2,3 Trichiorobanzena NA i MNA NA Na NA NA NA
1,2 4-Trichlorobanzena , 300 U 430§ U 155 L 500 U __ 0 U 280 u 260 U
i1 2 4-Trimethyib NA ~ NA A NA NA NA NA
1,2-Dibrome-3-chioropropans § u 430 U 150 U 5000 U = ul 280 U 81 3
1,2-Dichlorobenzene 300| u 8500 1 . 500 U 260 5] 280 U 1000
i.2-Dichloroethane ool u 160 190] U] sool U 201 U 280f U 20l u
1,3 5-Trimethylbenzens NA NA NA INA NA NA NA
1,3-Dichlorobanzana 00 U 430 1 1580 U 500 U 280 13 280 u 260 (9]
1,4-Dichiorobenzene 300 U 580 61 J 500 u 260 U 280 8] 100 J
[2-Butanane 30 U A0DQ 130 U 450 J 2601 L 280] W) 260 U
{2-Chlcrotoluene NA NA, NA NA| NA NA NA:
l4-Chicrotoluenc NA MNA NA NA i NA _ NA
l4-Mathyl-2-Pentanone 300 U 430 U 150 1 500 U il u = 280 U 760 1)
cetane i300 UJd 3500 Ud 720 L 640 uJ 280 UJ 1000 Uud 850 u
Lﬂ.ﬂnzems 300 U 430 U 130 1] 500 U 250 U 280 U 220 4
'cmmeihane 300 u 430 U 190, U 500 U 260 u 280 U 260 U
“;T)n'obenzene 300f U 3300 350 so0f  u 60U 2000 U 130 $
Il:h!aroetnane 300 U 430f uUf 150 U 500 ] 250 u 280 U 260 U
tis-1,2-Dichloroethens 300 U 7200 42 H 500 U 20 U 280 u 260 U
Cyciohexane 300 u 530 J 150, 500 U 260 u 280 u 260 %]
Ethyibanzene 300/ U 2300 150 250 J 260 8] 280 U 1300
|Echlorobumdiens NA NA NA NA NA NA NA
Esoprapylbenzena 300 U 430 U 190 U 500 U 260 u 280 U 350

U- Not detected; Ud- Detaction fimit approximate; J- Quantitation approximate,

*/$ - From dilution analysis; R- Rejected, EB/TB- Equipment/ Trip Blank contamination;

EMPC- Estimated Maximum Possible Concentration
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TABLE 4-2b {caﬁt }

SUMMARY OF OET D OLATILE ORGANIC COMPOUNDS iN SUBSURFACE SOILS

DRAFT TECHNICA ORANDUM - SOURCE AREA INVESTIGATIONS

CENTREDALE I\ﬂl-\u' R REST“DATION PROJECT SITE

NORTH PROVIDENCE, RHODE ISLAND

PAGE 11 OF 18

,,"Samnie Number CM-SC-MW0B-0204 CM-SO-DUFD2 CM-SO-MW0B-0406 Ci-S0-MWGE-0S08 CM-SO-MW0S-0408 CM-S0O-MW0S-1011 Ch-30-MW14-0102

ES:?-’IDIB Location MWOS W08 MWO08 MWOR MWO0S MWO3

i5ata Sampled 122672000 1272672000 1272672000 122819000 1211872000 12/18/2000

[brterva 20-40 2040 4060 5080 4080 10.0-11 0

Field Dup, CM-S0- Fieid Dup CM.S0- Figdd Dup GM-SO-

JISC dentifier MW08-0204 MW0A-0204 Nohe Naone None None MW 14-0102

;I.'GIIHIE Grganic Analysis

{{UGHKS] -
1.1.2-Trichloroethane 320 U 210 300 L 273 Y] 260 u 180 U 110 U
1, 1-Dachiaroethane 320 210 300 U 270 U 260 i8] 180 2] 110 U
1,1-Dichiorosthene NA PNA A NA NA NA NA
1.2,3-Trichiorobenzene NA NA NA NA NA NA NA
1,2, 4-Trichicrobenzene 320 L) 210 ) 300 EH 270 %) 260/ Ul 180 U 110 U

1,2, 4-Tnmsthylbanzene NA u:r NA NA NA| NA NA

{1 2-Dibrome-3-chioroprapane 320 U 210f U U 70f U 280 J 1ol u R

.E‘, ,2-Dichlorobenzens 95 J 65 J) 300, U 270 U 260 U 180 2] 1400 J
i,2-Dichloreethane 320 8] 210 U 300 u 270 U 250 L} 180 k! 110 L
[,3.5-Tnmethylbenzena NA NA NA NA NA Na NA
i,3-Dichlorcbenzene 320 U 210! U U 270! u Z50 5] 180 k1 390, J
1,4-Dichlorabenzene 320 [¥] 210 U 300 U 270 0] Z60] U 180 U 380 J
[2-Butanche 3201w 23X J 30C u 270 8] 60 J 180 U 110 U
[2-Chicrotoluene NA NA NA NA A NA NA
J4-Chiorotoluene NA NA NA " NA NA NA
4-Meihyl-2-Pentanone 320 U 210, L 300 U 270 U 260 } 180 U 250
lacetone 320 UJ 800 Lt 1200 U 270 U 4100 ud 720 Ud 540 U

i,ﬂzgna 320 U 210 U 110 J 270 U 260 u 180 41 J

ili;ornnmethaae 320 L 219 U 300 U 270 8] 260 U 180 U 110 8]

;Eh!orobenzene 320, u 210 u 200 J 270 u &0 U 180 U 84 J

ii',:h!umathane 320 U 2101 U 300 U 270 u 20 180 110 U

E“_"' 1.2-Dichiorosthene 320 U 210 U 200 U 270 U 250 U 180 U 1400

“’ﬁahmno 320 U Falt] Ul 300 u 270 U 260, U 180 U i10) U

Fuuphnnzuna _ 320 u o i 300 U 270 U 260 U 180 1] 120]

B-sexachiorobutadisne NA NA NA NA NA Na NA

I coronvibenzens 20l U 28] U wol v 0] U iy, f80p U 110 U

U- Not datected, UJ- Detection mit approximate; J- Quantitation approximate;

*$ - From dilution analysis; R- Rajscted, EB/TS- Equipment/ Trip Blank contamination

EMPC- Estimated Maximum Possible Concentration



TABLE 4-2b [cont.)

SUMMARY OF DETECTED VOLATILE ORGANIC COMPOUNDS N SUBSURFACE SOILS
DRAFT TECHNICAL MEMORANDUM - SCURCE AREA INVESTIGATIONS
CENTREDALE MANCR RESTORATION PROJECT SITE

MORTH PROVIDENCE, RHQDE ISLAND

PAGE 12 OF 15

sampls Number CM-S0-MW0B-0204 CM-S0-DUPOZ? Ci4-SO-MWOR-0408 CM-SO-MWOR-0508 CM-SS-MWO0S 0406 CM-S0-MW09-1011 Chi-SO MW14-0102
Hisampla Location {vwos Vo8 1o Mw0s Mwos MWES MW 14
Bsate Sampiled 12/26/2000 1262000 127262000 127262000 1214872000 12182000 71132001
Brrarval 2040 20-40 4060 5080 4850 100-1.0 1.0-20
Fiaid Dup. CM-SC- Field Dup CM-8O- Fieid Dup, CM-S0-
12C \dantifier MW0B-0204 MA08-0204 Nane None Nane Kions MW 120102
m&p-Xylune NA! NA| NA] NA NA NA NA
iRvethyi Acetate ol oy a3l U 5100 U 2r0p U 250 J 18] U 380 u
i‘hle!.’:-;icyciohexana 320 1] 210 U U 270 L 260 1] 180 U 110 u
livsthyiene Chioride 320 U 2100 u 3000 U 270] U 260f U 180} U 1500 ud
h-Sutyibenzens NA R NA NA NA NA NA
h-Propyibenzene NA A Na NA MA NA NA
{Naphthalens NA NA WA NA MA NA NA|
. Xyiene NA NA BA NA NA NA NA
Iﬁiﬂmpyﬂclwm NA NA NA NA NAL NA NA
floc-Butybenzane | NA NA A MA BA NA NA
lonvrene 320f U 210f U 0l U 2700 u 608 U 180] U 110 u
fert-Butytbenzene NA] NA NA NA NA NA NA
Tetrachicrosthene 320 210f U ol v 2700 U 200 U 180] U 170,
T oluene szol o 210 u 300f u el u 200 U 180] U 97
iTotal Volahle Organics NA Na NA A MNA NA NA
Total Xytenes 3 230 500 2100 U 260, U sl U 860 J
jirans-1,2-Dichlorcathena 3z U 210 y 300 U 27 U 260 180 U N 180
Trichioroethens 320 2iof 300] U 270} U 260 180 2000 J
iTrichlorofluoromethane 3z U 210 ] 20 L 2701 UJ 260 U 180 u 110 U
iyt Chiofide azl o 20l U W) U ol u 0] Ul 180l Ul 110 U

LU- Not detectad, UJ- Detection imit approaimate, J- Quantitaton approamats,
*/% - From dilution analysis, R- Rejscted, EB/TB- Equipment/ Trip Biank contam:nation;
EMPC. Estimated Maximum Possible Concentration




TABLE 4-2b {cont.)

SUMMARY OF DETECTED ‘JDL.H il

DRAFT TECHNICAL MEMOR,
CENTREDALE MANCR RI:S"DRAT'E}T‘H PROJE
NORTH PROVIDENCE, RHCODE IS

PAGE 13 OF 18

DUM -

ﬁ
EC
(=3
=

SLAND

RGA
OUR

~
W
E
L0 =3
F o
it ¥

A
T SITE

COMPOUNDS IN SUBSURF
\REA INVESTIGATIONS

FACE 5QILS

i{Samaie Nurnber CM-SC-DUPD3-701 CM-S0-MW 14-0204 CM-SO-MW14-0607 CM-SC-MW14-0708 CM-SC MW14-5252.75 CM-S0-MWisD-0204 CM-S0-MW15D-0406
ikamfsia Location MW14 MWi4 MW1i4 MW14 MW14 MW150 MYV 150
irpaia Sampled 72001 TAX200 711372007 711372001 7/18/2001 8772001 B/7/2001
Entenval 1.0-20 20-40 6.0-7.0 7080 52.0-528 20-4.0 40-6.0 .
Field Dup. CM-S2- Figld Dup. CM-SO-
E&C identifier MW 14-0102 tone Nona fNone Nane MWW 15D-0406
&Bﬁ.‘..g Organic Anaiysis
UGIKG}
1,1.2-Trichlarosthane 150 uJ 140 U 80| U 75 U 50 u 140 U 120 3]
1, {-Dichioroathane 150 Wl 140 U 80 u 75 4] S0 u 140 U 120 3]
1, 1 -Dichiorosthens NA NA MNA NA NA NA HNA
1,2 3 Trichlorobenzens NA NA A NA A NA NA
1,2.4-Trichicrobenzere 150 L} 140 U 80 L 75 U 0 U _140 5] 120 L
1.2 4-Tnmethylbenzens A NA A, NA/ NA| INA A
1,2-Ditworma-3-chioropropane R R g R R R i
i.2-Dichlorabanzena 4200 J B9 J a0 & 75 U 90 U 140 U 120/ £
1,2-Dichlotoethane 180) W 140 L) sol U 75 U 50 U 140 U 120 Y
1.3.5-Tnmethylbenzens MNA NA NA NA NA NA NA
1.3-Oichlorobenzene 150 U 140 U 90 3] 75/ 9] 20 %) 140 u 120 8]
1 4-Dichlorobenzene 100 Ji 140 U o0 U 75 U 90 U 143 %) 120 )
P-Butanane 150 U 140 U 5C U 75 U 20 L 140 8] 120 L
I2-Chiorotoluens A NA NA NA NA NA NA
l-Chicrotoluens NA NA NA NA NA NA/ NA
-Q—.‘.i_eihy!-E-F’eﬁEnﬂna 3 14D U R 75 u an U 140 U 120 9]
Acstons 840 Uid 720 U 410 ¢ 3i0 U 360 U 500! L 450 U
{Ranzens 40 J 140] U 90 U 75 u a0 y 140 U 120 u
iln.rmomemane isaf W 140] U 0] U 2 J 0l U 140] U 126f U
i'khtnm‘uenzene 130 J 140 U 90| u 75 U 50! u 140 120 Y,
Ekhioroeihene 150 ud 140 u 80 5] 75 Y} 22 J 1101 JT8 120 u
l..:is-L?-Dich!moe(haﬂa 570 J 140 u S0 9] 75 Lt S0 u 140 U 120! 9]
Cyclohexans 150 L 140| 1] 0 ] 75| U 80 U 140 8 120 U
{Ethvibanzsns 180 J 140 U o Y 751 U sl u ol o 1201 U
T — NA NA NA NA NA NA Ba
l!rsap,'epﬂ nzena 150] U ja0f U %0 i 75 T 80 U 140 U 120 Y

U- Not detacted; UJ- Detection limat approximate; J- Guantitation approximate;

%73 - From dilution analysis; R- Rejected. EB/TB- Equipr

mant/ Trip Blank cortamination;

EMPC- Estimatad Maximum Possible Concentration




- me aa!uu.... analyais, R- Rejecied, EBTB- Equipment! Trip Blank contamination;
EMPC- Estimated Maximum Possible Goncantration

S

TABLE 4-2b {cont.}
SUMMARY OF DETECTED VOLATILE CRGANIC COMPGUNDS iN SUBSURFACE SOILS
DRAFT TECHNICAL MEMOCRANDUM - SOURCE AREA INVESTIGATIONS
CENTREDALE MANCRE RESTORATION PROJECT SITE
NORTH PR OVi“ENC , RHODE ISLAMD
PAGE 14 GF 18
iisample Number CM-SC-DUPG3.0701 CH-SO-MW1 4020 CM-SO-MW 140607 CM-SO-MW14-0708 CM-80MW14-5252.75 GM-SO-MW 150-0204 CM-SO-MW 1500406
}E:Sampié {ocation iMW14 MW1i4 MW14 dnaiia MW MW1ED MWISD
! te Sampled THE2G0 7122004 711372001 TAWZ01 7HR2001 8772001 8712001
glln\e.ﬂ.'al 1.0-20 20-4.0 6.0-7.0 7.0-80 52.0-52.8 2040 40606
Field Dup. CM-SO- Field Dug. CM-8O-
C identifier MWi4-0102 Nons None Nong None Mone MW1iS0-0406
imip-Kyiens NA _ NA 1 NA NA A NA NA
sty Acetaie sa0l  wu 800] U e 18l U 20t w 40 U 9 U
bsathyioyciohexans 150]  ud e S 11 MY ol u 140f U 0] U
;—..amylen Chjogride 150 Ud 145 L3 S0 u 25 U o0 L 140 L 12 5]
n-Butyibenzene A BE NA NA NA A MNA
n-Propylbenzens A A PiA A MA A MA
geaphthalens NA NA NA NA MA A MNA
o-Xylens NA NA NA MA WA NA NA
{p-isopropyitolusne NA hA A NA NA MNA NA
Esac-a..., Abanzene NA ¥ NA NA A RA _NA
i[myrarse 150 £ id0 u & U 75 e 50 5] 145 i 120 u
! at-Butyibenzene NA NA NA WA NA NA NA
Tetrachigrosthens 140, J 140 Y 30 1] i} 130 &0 u 140 iy 120 L
Toluena 33 3 14¢ U 55 U 75 it 30 3] 140 [ 35 J
Total Volatile Organics NA NA PEA NA NA NA| NA
Total Xylenas 550 J 140 U 90 U 75 9] 30 U 14D U 120 U
rans-1,2-Dichiorosthene 150 J 148 u 0 5] 75 i 20 - U 140 U 120 U
Trichiorosthene 970 3 140 Li 50 U 75 U 80 U 140 U 120 U
Trichioroflucromathane i50 UJ 140 u S0 U 75 L S0 L 140 U 120 U
jfViny! Chioride 150]  ud 140 XU 5] U 8 u 108 U 1200 U
U- Not detected, LJ- Delgchon imil approximate; J- Quantitation aporoximate,



TABLE 4-2b {cont.}

SUMMARY OF DETECTED VOI ATH E QRGANIC COMPOUNDS IN SU._
s

DRAFT TECHNICAL MEMORANDUM - SOURCE AREA INVESTIGATIO

CENTREDALE MANCR RESTORATION PROJIECT SITE
NORTH PROVIDENCE, RHODE 181 AND
PAGE 15 OF 18
fisampte Number CM-SO-DUP-0S CM-SC-MW 150-0608 CM-S0-3W150-45850 CM-SO-SB02-0406 i SO-SB02-0608 CM-SO-5803-0204
Hsampie Location MW15D MW15D MW 150 5802 SB02 SB03
tste Sampled 8772001 8772001 Bi8/2001 12001 1/3/2001 1182001
%,l}ntenal 40-80 6.0-8.0 48.0-50.0 4060 6.0-8.0 20-40
Fisld Dup CM-SO- Fisid Dup. CM-50-
JIRC Identifier MWW 150D-0406 None None None None iNona
l /slatile Organic Analysis
[HUGIKG)
E.I.Z-Tnchlomelhaﬂn 100 U 110 u 100 2680 0 U 300
1.1-Dichloroethane 100 U 110 L 100 asg 260 220 U 30
i.1-Dichloroethene NA NA NA
1,2 3-Trichiorobanzana NA STy NA, NA nA
1 2 4-Trichlosobanzans 1080 ] 110 LH 100 380, UJ 280 UJd a3 U 300
{1 2 4-Trimethyibenzene NA NA NA NA Ha
?1 2-Ditvomo-3-chioropropans R R 380]  WJ 260] U e MREY) 3
1,2-Dichl Zeno 10 U $10 ¥ 100] 380 u 280 U 220 U 300
[1,2-Dishiorosthana ity U 110 8] 150 3 380/ U 250, U 230 Up 300
H,3,5-Trimathylbenzena A NA NA MA NA NA
1,3-Dichlorcbanzens 100 L 110 yU 100 ii _380 u 260 u 20 u 300
1.4-Dichicrobenzene 100 y ii0 100 u 380 u 260 U 220 U 300
2-Bulancne 100 3] 5 110 u 7 100 u 380 Ul 260 U 44 J 300
12-Chicrotoiuene _ NA NA NA NA NA
ji-Chicrotoluene NA NA NA NA NA NA
{l-Metnyl-2-Pentanona 100 U 110 U 100 U U 260 U J 300
lacetone 410 U 400_# U 340 u U 680 u L 500
iBenzene 100f U 1101 U iool U u 260] U 00
Fﬁromomethane 100 U 110 ¥ 100 u u 260 1 ] 300
ﬂ:hinmbanz-no 100 u 110 U 100 L 000 300
iichioroathane pie s ST 110] U 10! U 600 U U 00
ii.;is-1,2-mmmnroethene 00 U el v 100l 60, U u 320
!!Cyc!ohe:ane 100) 9] 110 (8] 100 U 260 U U 30
!Et}:y!berzene 100 15 110 U 100 U 260, U U 300
exachlorobutadiane NA NA NA NA A
sopropylbenzena 100 U 110 U 100 U 300

L« Not detected, UJ- Detection limit aporoximate, [~ Cuantitati
*i3 - From diiution anaiysis; R- Rejected; EB/TB- Equipment/
EMPC- Fetimatad Mavimum Passible Concentration

approximate,
rip Biank contamination;




TABLE 4-2b {cont.)
SUMMARY OF DETE
DRAFT TECHNICAL M

CENTREDALE MANOGR

NORTH PROVIDENCE,
PAGE 16 OF 18

ST
=
3=

=
(a2t

RHODE ISLAND

ED VOLATILE ORGANIC COMP
MORANDUM - SOURCE
RESTORATION PROJECT SITE

Fatnt

QUNDS IN SUBSURFA
REA INVESTIGATIONS

EsSous

llsample Numt CHi-80 DUP 05 CM-SO-4W i50-0508 CM-SO-MW150-4850 CRAi-S0-S802-0204 CM-S0-5B02-0405 CH-S0-8802-0608 Ch-30-5B505-0204
llsampie t ocation jMW1{5D MW 50 MWI5D sEa2 SB02 SB02 SB03
iba:a Sampled 712001 7001 8/8/2001 11372001 12001 132001 1872001
frervai 4.0-6.0 RD-AD 48,0-50.0 2040 4060 §0-80 20-4.0
Fieid Dup, CM-SO- Field Dup. CM-SO-
{COC identifiar MW 150-0406 Nong None S802-0204 None None MNone
im&p-Xylens NA NA NA NA NA MNA NA
{iMethyl Acetate 40| U sl U 2000 U 610} U y 20 U 120
iMethyicyciohexane 100f U ol oy ol u 380f U 2000 u 20f U W0 U
Bvethyiene Chionde 100 U uel oy il U sl U e BT 200 U W00 U
h-Butyibanzene NA NA MNA NA MA NA NA
b-Propytbenzene NA NA A NA NA NA NA
Ivaphthaiene NA NA A NA BA NA NA
- Xylene NA, NA HA NA 22 VA NA
i -lsopropyitoluene e NA NA NAY NA A NA/ NA
!murﬁbanzane NA NA NAj NA iy NA NA
| w0l U 0] w 100 U sl U e T 200 U 3l U
—— NA NA NA NA A NA NA
Tsirachlorosthans 400 1ol U 100 U asml U 0] U 200 U 430
Toluene 42l M0l Y 100f U 380 U 20 U 20l u sl U
T oisi Volatie Organics N HA NA NA NA NA ) NA
Totai Xylenes ol u 100 U 100 U 380p U 2060 U 2200 u e
fkrans-1,2.Dichlorosthene w0 U 10l U 100f U 380 U 200 U 200 u o] U
T richloroathens w] v 1ol oy 10f U ssol U 0] U 200 u o
Trichlorofluoromethane 100} U 1l U 100l U ]l v x0l  w© xol U ol U
inyl Chioride wo] U 1ol u w0l U 380 U 260 U 20l U w

U- Not datacted, UJ- Datection imit spproximats, J- Quantitation approximate;

*/% - From dilution enslysis, R- Rejected, ER/TB- Equipment/ Trip Blank contamination;
EMPC- Estimated Maximum Possible Concentration




TABLE 4-2b (cont.)

SUMMARY OF DETECTED VOLAT
DRAFT TECHNICAL MEMORANDUM
A

ILE O
M-S

RGANIC COMPOUNDS IN SUBSURFAC
OURCE AREA INVESTIGATIONS

ESQILS

CENTREDALE MANOR RESTORATION PROJECT SITE

NORTH PROVIDENCE, RHODE ISLA

=

PAGE 17 OF 18

ND

[is;p!c Number CM-SC-SBL3 0408 CM-50-DUPCS CM-50-5803-0808 Chi-50-5803-1620
mgle Location 5803 5803 5803 ___§SB03
lIpate Sampied 1152001 11572001 1/92001 e
“;m 4060 40-6.0 6080 = 18.0-26.0
IL Fleld Dup TS0 Field Dup. CM-80-
\dentifier SB03-0406 5803-0406 None [None
Eﬂih Organic Analysis
UGIKG)
1.1.2-Trichloroethane 80l v 200 U 1e0l U 170]  ul
1,1-Dichioroethane 180 1 200 U 180 0 170 ult
1,1-Dichloroethene NA NA, NA NAS
1,2, 3-Trichlarobanzana A MA, NA NAY
1,2,4-Tnchlorobanzena 180 u 200 U 190 5] 170} Uit
| 1,2.4- Trimethylbenzene NA NA| N2 :jl
ﬂi .2-Dibrome-3-chioropropsns 800 W 2001 W 180)  udp 170!
1,2-Dichlorobenzens el oy a0l U ssa U ol ull
1,2 Dichioroethane 180 U 200 U 190 U 170! UI
1.3,5-Trimethyibenzene NA NA NA NA|
1,3-Dichlorobanzana 180 U 200 U 180 u 170 Ul
1,4-Dichlorobenzene 180 200 U 190 U 170 I.:H
12-Bulanone 180 3] 200 U 190 L 170 ! 1]1
i2-Chlorotoluene NA| NA NA NA“
i-Chlorotoluene NA NA NA NA]'
14-Mathyl-2-Pantanona 180 %) 200 u !Qﬂ_‘ i 170 jl
Acatone 440 5] 390 u 190 U 240
{Banzene 180 y 200 u 190 U 170! a
Fomamahane 180 U 200 U 190 U 170 Lﬂ
"Chlombcnzcnc 180 U 200 U 150 U 170 Lﬁ
&:mmhana 180 5] 200 u 190 U ___ 170 ﬂ
cie-1,2-Dichioroathens 180 U 200 U 150 Ui __i70
lohexane _ B8] U 00| U REC Y 10 Uil
Ebﬂmm 180 u 200 U 150] U 170 Uﬂ
Ig:chiwub&mdinne B NA NA NA NA|
ropylbenzene 180 u 200 5] 190/ U 1701 Ul
U- Not delecied, UJ- Detection limit approxi J-Q approximate,

*1$ « From dilution analysis; R- Reject:

R/TH- Equipmant/ Tap Blank contamination,
EMPC- Estimated Maximum Possible Concentration




NORTH PROVIDENCE, RHODE ISLAND
PAGE i3 OF 18
ilsampte Number C#4-SO-5B03-0408 CH-50-DUPGS CM-S0-SB03-0608 Ci-S0-SB03-1820
iéSamg!e Location 5809 SB803 SBO3 8603
ibaee Sampled 17972001 4001 1852001 112001
ili“te'val ADEL0 4.0-80 6080 18.0-20.0
Fietd Dup. CM-30 Field Dup. CM-SO-
HOKC identifiar SB05-0406 SB02-0408 _jhons Mone
pnap-Aviene NA NA NA MA]
ifMethyl Acetate 180 5] 220 U 130 u ! 4
!Eﬁemyxcwéchenne 180 200 U 180 2 i ull
H’\kﬂhyier.e Chicrida 180 200 1% U 170 Uli
i NAL NA NA NA
NA . NA NA oA
FNaphihaiene NA NA iR, A
o-Xyiene NA NA MNA A
Iio-Iscpropyiiciuene Na/ A, NA | NA
Ikac-Butyibenzens KA A NA NA
fistyrans el U w0l U i8] U s70p ol
lheri-Butyibenzene , NA NA NA nall
Tetrachiorosthae i Y 2000 U R 701 o
Toluan 180 ] 200 2] 180 5] i70 L_uH
Total Volatile Oreanics A i NA, m,}%
T ota! Xvlenas 180 9] 200 U 10 170! lq‘%
{krans-1, 2-Dichiorosthene el U pr BT 90 U 70l U
Trichiorasthana 180 U 200 U 190 9] 170 'J]ii
1 richiorefucromethane 180 5] 200 u 150 5] 170 L;H
vinyi Chioride 180 U 200 U e U 170 u

U- Not detacted; UJd- Detection iimit approximate. J- Quaniitation 2prravimate;
*/% - From difution analysis; R- Rejected, EB/T8- Equipment Trip Biank contamination;




TABLE §-2¢
SUMMARY OF DETECTED SEMI-VOLATILE GRGANIC COMPCOUNDS IN SUBSURFACE SCILS
=T

DRAFT TECHNICAL MEMORANDUM - SCURCE AREA INVESTIGATIONS
CENTREDALE MANOR RESTGRATION PROJECT SITE
NORTH PRCOVIDENCE, RHODE ISLAND

llsample Number CM-SO-MWO01-0102 Ch-SO-MWGi-0204 CM-SO-MW01-0406 CM-S0-MW01-0608 CM-SO-MW02-0204]  lcM so-mwozosos | joM-so-mwoz-0a10]  [om-so-mwoz-1800
i?ﬁample Location MWO1 MWD MWO1 MWO1 MWO W02 MW02 MW02
ﬁfgam Sampied 12/26/2000 12/28/2000 12272000 12/28/2000 11572001 4i5i2001 1572004 11572001
Erterval i0-20 20-40 4060 5080 20-40 50-8.0 80-10.0 180-200
;a
ECK: identifier None Nona Nona None None Nona None None
P,-&-em_lvnlaﬁie Organic Analysis
fucixe)
1.1"Bisheayl a0 ool U 400 U 380 U 380 U 3701 U 4001 U 380§ U

jorchenzene NA NA NA NA NA ) NA NA s
i _Z-Dichiorobenzene AL NA NA A MNA NA NA A
1 4-Dichiorcbenzane RAS NA| NA NA A NA NA A
b 4,5 Trictigrophanol 5507 L scool U 73l 4 950] U 970] U s3] U 000§ U 240 U
12 4-Dichlorophanol 350 \k is00l U 4001 U asd U 3805 U i RN 4001 U 380§ U
b 4-Dimethyiphenal 380 U ispol U a00l y WO U 380] U 3700 U anol Uj 3801 Uj
b Methvinaphinaiene B0 U isoo] U 40l y W] U 380] U 370l U a0l U 380 U
2 Methyiphenoi 380 4 1600] U 40l U a80] U 380{ U arel U 400) U asol U
.+ 4-Methyiphenols NA N MA NA NA BA NA, NA|
4 6-Dinitro-2-methylphenol 8500 U 4000] U 1000 U 950] g70] U sagl U io00] U a0l U
A-Chloroaniline /R U 1600 U 4% U 3801 U 3801 U 376Gy U 4008 U 3801 U
l4-Methylphenol R R R R 380 U 376; U 400{ U zanl y
Acenaphihene 768 J 1600] U 130] 4 380l U as0] U 3701 U 400§ U s U
Acenaphihviene 110 1600f U 1400 J 380 U 3801 U 78] 4001 U 38C; U
Acetophenona 3808 U 1800] U 400 U 3801 U w0l U arpp U 400) U 380; u
lAnthracene 330 J 2800 J 250 J sl o g0l U 120] J 400] U 330
#BAPEC NA| NA NA MA NA NA NA
ﬁgenzamh',-de 280 U w800 U 400] U 30 U 380} U arol U a00f U 380
ﬁB&nzo{a)anthrscane 850 i) 810 83| J 46) 5801 J 4001 U 380
ii'p“‘-’mZD(a)n'ﬁﬁe 800 750} JER 770 gij J 351 sz0f J 4008 U 380]
HBenzoib)fvoranthens 1800} JEB 50l 4 750 EB 93| JEB 530 J seal 00! U 380
I;Lé‘.ranzo(“nil,i)peryien! 190 J 300} a1a] 4 4 J 380) U 2zl 400] U 380
anzoafiuoraninens 1500 sal 4 €50 1] 4 asnl 400 U 380
L iero-Fmyinexyiyphhalate sl ol 480 23] J 80| U grol u a0l U 380
15 anibenzyiphinalats 380 U 1800] U ol U a80f U m0| U arof © anal U 380

U- Not dutected: 11J- Detection limit approximate, J- Quantitation approxirnale,
“_ From dilution analysis, R- Rejected; NA- Not analyzed; NR- Not rejected,
TB/EB- Equipment/Trip blank contamination
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SUMMARY OF DETECTED SEMI-VOLATILE ORGANIC COMPOUNDS IN SUBSURFACE SOILS
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(')

I@npla Number ) CM-50-MW01-0102 CM-SO-MW01-0204 CM-SO-MW01-0406 Chi-50-MWi1-0808 CM-SO-MW02-0204 CM-S0-pW02-0608 Ci-S0O-MW02-0810 CM-SO-MWO2-1820
Hsamive tocation MG SO W01 NG MWD 02 BANO2 MWD
'pa'm Sampled 127282000 127282000 _ 12/2872000 12/28/2000 1/5/2001 44572001 1/5/2001 '_ { a0
ﬁnlan.ral 10-20 2040 4060 8.0-80 20-40 S0E0 8.0-10.0 180-20.0

C identifier None MNone None Mone None None Nane None

aprotactam 380 U 1600 U 4001 u 3801 U 3801 L} 70t U 4001 U 380% U
I[c:mbuem i o 1600} UJ 140) J 3801 W 30! U 378 U 4001 U as0f U
il(?wen.-- 900 Edl 9301 JEB] S70{ E8 1201 4FR sel 755 J 4001 U 380| U

i-n-Butyiphthaiate 3801 U 1600 U a0 U sl Ut 380 U 370; U 400l U 380f U
Hﬂn—n-\x‘t‘;upnthaiale ] 380 U 1600] U 400} U 380f L 380 Uj 370{ UJ 400l u asnl 4
ﬂgbeﬁza(a‘h)anMracsne ] 380 U 1600 U i40f J 380 U 380f U 370§ UJ aon! L sl U
“D!benzufumn 53 5 1800) U 62§ J 380 U 380f U 370 U 400! U a8 U
‘Eiz!hyiphihalale 380 Y 1806] U 400 U 380 U 3 U 3o L 400 U 380 U

luoranthens 2000y FB 180G] EB 1800{ EB 1703 JEB 93] J 1000) J TiL J 3801 U
lIFtuorens 10l 1800] U 1301 4 a8} U 380 U 67 J aonl u 30} U
“tligh Molecular Weighi FAHS Ny NA NA T NA Na NA NA
Brsnal1:22:cd0mne e e 340] J 480 g7i J 380{ U 2001 o0l U 380} L
‘Low Molecular Wagight PAHs MNA] NA| NA NA NA/ NA NA NA/
&Nnrmd."“sn',-.amme 380 U 16001 U 4001 U 38G; uj 380f U 3708 U 4001 U 380 U

aphthalane 38y U 600 U 4000 U 320 U 380{ U 411 J 400) U 380p U

itrobenzene 380 U 16008 U 400t U 380} U 3801 U arol U 400] U 380] U
l&tacmr.\mphami 9500 U 40008 U 10008 L S50 U 8701 U R 1000] U 540
[’heneam!ene N 1200y €8] 12001 JEB 13003 EB 771JEB 3801 U 480! 48] J 380
iﬁnﬂl 380 U 16001 U 400; U 380] U 380l U 3rol U 400] U 380
lﬁpwena 1500] EB 1400} JEB] 1706{ £B 1701 JEB ] 1800l 88l J 380
lf::al PAH NA NA A NA BA NA NA

mi-Valatile Organics NA NA A NA NA NA NA
U- Nol detected, UJ- Detection limit anpraximate, J- Quantitation approximate;

*- From dilubon analysis, R- Rejecied. NA- Not anahzed, NR- Not rejsctad,
TB/ES- EquipmentTrip Slank contamination
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SUMMARY OF DETECTED SEMI-VOLATILE ORGANIC COMPOUNDS IN SUBSURFACE SOILS
DRAFT TECHNICAL MEMORANDUM - SOURCE AREA INVESTIGATIONS
CENTREDALE MANOR RESTORATION PROJECT SITE
NORTH PROVIDENCE, RHODE ISLAND

PAGE 3 OF 14
{isamale Number CM-SO-MWO03-0408]  JOM-SO-MWO3-0808 | |CM-SO-MW04-0406 | ICM-SO-wna0s08]  [CM-SO-MWES 0102 CM-50-NUP-0 CM-SO-MW0S-0204 | |CM-SO-MWE5-0406
mple Location MWO3 MW03 MWO4 MWO04 MWO05 MW05 WWO5 MWES
“Dala Sampled 122772000 12/2772000 £/12/2001 512072001 8/18/2001 6/18/2001 6/4 82001 /1872001
ILnterval 4.0-6.0 6.0-8.0 40-60 5080 10-20 1.0-2.0 2040 4.0-6.0
Fiald Dup. CM-SO- Field Dup CM-50-
ILC Identifier Nong None None Nane MW05-0102 kkiwf_lﬁ-ﬂ‘loz‘ Naone MNane
tﬂvohﬁh Organic Analysis)
UG/KG)
1,1'-Biphenyl 400] U 1100} U 421 U w0 U 360 U 360 U a2l J 8201 U
1.2.4- Trichlorobenzene NA NA NA NA NA NA NA NA
i1.2-Dichicrobenzene NA/ NA NA NA NA NA NA NA
1,4-Dichiorobanzens NA NA NA, NA NA! NA NA NA
4, 5-Trichiorophencd 1ol u 2600] U 1100} U 500} U 890 U 200l U 88l J 16000; _*
2,4 Dichiorephanol _400l U 1100 U 420] U 3600 U 360] U 380f U 370} UJ 820} U
, 4-Dimathyiphenol 400§ U 1100] Ui 420] ud 3501 U 360¢ L 3801 UJ azol ul 8x0; U
-Mathyinaphthalene 400 U 1100) U 420§ U » 3801 U 360] U 350l U 2400 UJ 2400
-Methyiphens! 400 U 1100) U 420f U 3601 U 360] U 3sol U 370] LUJ 820; U
I +4-Methylphenals NA NA NA MNA NA NA NA MNA
,6-Dinitro-2-methviphenal 1000 U 2900{ U 11001 U 500} U 890] U 500l U 840 L1 2100; U
44-Chioroanitine aoof vl 1100] U 4201 U 360] L 0] U 301 U 370) L 820; U
l4-Methyiphenol lad R 4200 U 360 U 3B0] U 380l u 3701 L 820; u
iacenaphthene 130§ J 150} J 4201 U 380 U 360 U 3801 U 9501 J 820; U
lacenaphthyiene 140§ J 120f J 420l U 360 U 80| U 360 U 110] J 8201 U
facetophenone 400§ U 1300] U 4200 U 3801 U 380f U 380! U 40 J B20; U
racene 3008 J kri ) 4201 U 3601 U 360f U 3601 U 2200 J 820§ U
lharea NA NA NA| R, NA NA NA NA
]Lwnwam a00] U 11008 U 42! U 360] U 360} U 383 U 370] UJ a20j U
nzo{a)anthracene 840 8401 J 420 U w0 U 360 U 360 U 36001 J* 820f u
ofajpyrene 870, 780} 4 R R R R 2300} J° 2201 U
nzo(bjfiucranthene i300{ EB{ 680j JEB] 420) U 3801 Uy 360} U 360 U 4200 J* 701 J
; 240 J 330§ J 4201 U 3601 U 3601 U o) U 1100 J 320} U
1000 B20f J 420] U 3601 U 360) U 380§ U 1800} J 820! U
900 5000f  J 420 U 3600 U 380) U 3801 U 540} UJ 1300
75 J 1100] U 420] U 380 U 360 U 3801 U arol uJ szol U

U- Not detectad; UJ- Detaction iimit approximate; J- Quantitation approximate,
*. From dilution snalysis; R- Rejecied, NA- Not analyzed, NR- Not rejecteq,
TB/EB- Fouipment/Trip blank contamination
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SUMMARY OF DETECTED SEMI

SVOLATILE ORGANIC COMPOUNDS |
DRAFT TECHNICAL MEMORANDUM - SOURCE AREA INVESTIGAT!

CENTREDALE MANGR RESTORATION PROJECT SITE
NORTH PROVIDENCE, RHODE ISLAND
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SUBSURFACE S0iLS

Hsample Number chi-so-Mwoa-040s]  lom-so-mwos-osos CM-50-MWO4-0406 CM-SO-MW04-06081  JCM-50-MW05.0102 CM-50-DUP-01 CM SO-MW35-0204 CM-SO-MW05-0405
fsampte Locabon g w03 MWO4 MWDS MWO5 W05 MWCS MWO5

Esate Sampied 1202772000 1212712000 61272001 6/12/2001 541872001 11872001 16/15/2001 /1912001

Eaterval 4060 5080 4060 5080 1020 1.0-20 2.0-4.0 4060

i Fietd Dup. CM-SO- Fraid Dup CM-SO-

!ﬁbc identifier None iNone Nona None MWO05 0102 MWO5-0102 Nona Nong

&-':I:p-‘oiiﬁ!m 400) U WDy U 4201 U 380f U 360] U 3505 U 3704 LS 8201 U
;}emu—-q—— e} J 1561 J 420] U 380} U 380] U 350] U 1300] J 8200 U
Erlcﬂmna 1100 EB 100] JER 420} U 360! U 3800 U 350] U 3600} - 20! U
0 Butygiinaiate 4004 U 3100] U 420f U 3801 U 30| U 30} U 370 L 820! Ui
s n-octylphthalate 400) U 1100} U 420 U Bal_J 380} u 36o] U 3rof U 820} uj
!_rba‘cﬂnzu(a‘h}nnm.'ame 52] J 1100] U 4201 U 380} U 0l U 380f U 3801 J 820} U
:;“',,.‘ﬁ_benzom.'an §2] 4 1100 4201 U 380l u 3600 U 380} U 7008 J 8201 U
Iiethyiphinatate 400] U 11001 U izl u aso] u 360] U 360i U 370 Ul 820} u
gifiuoranrr»na 2000} EB 20001 EB izl U 60l U 360! U 3601 U 7800] J° 960
lForans 180f J ziol _J a0l u 360! U 3s0] U 360] U 1200f s 8200 U
{ugh Molecular Weight PAHS NA HA NA NA NA NA nA NA
Bndeno(1.2.3-cdjpyrens 2800 530l 4 a20i U 360 U asol U 3800 U 1500] J 820{ U
!E,tm Moiecular Weight PAHs NA NA MNA A NA NA A WA
B-ivoso-diphenylamine ool U 1100l U 420l U 3sol U aggl U ssal U 370} uJ 820f U
| — a0l © s100] U 4! u g0l u 60} U 380 U 430 210] o
E\Ii!‘rmne 4007 U i100; U a20: U ARGy U B0 U 3800 U 66) J 8201 U
[Pentachiorophenol 100} U 2000 U 1108] U 900} U 800} U gool U 940} U4 2100] U
E&enanthreﬁe 1200 EB 14061 JEB, 430] U 360§ U 3801 U 380 U 71008 J* 1160
i?’v‘ﬁﬂﬂ 400 U] 1100) U 4201 U 38H U 3801 U 355] U, 376{ L 8208 U
Eyrene 1600} £B 1500] E8 a2 u 360} U 360 U 0] U 8g00| o 830
’T_ﬁ‘w! PAH - NA NA Ma NA NA MA NA. WA
iTotal Sami-Volatile Organics A NA NA NA] NAY NA NA NA|

U- Not detectad; L11- Detection imit approwmale, J- Cuantitation appraximaie:
*- From dilution analysis; R- Rajacted, NA- Not anaiyzed, NR- Not rejscted,
TBES- Eauipment/Trip biank cantamination
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Mi-VOLATILE ORGANIC

APOUNDS iN SUBSURFACE SGILS
TIGATIONS

CM-SO-MWO05-1012 MWO0E-0204 Cid SC-MA06-DUPO1 CM-SO-MW08-0405 CM-SO-MW05-0608 ;.'JM-QO-MWQ?-’JW
MWOS MWES MWOS MWOE MWOT
571572001 1201872050 1211872000 1211972000 122170
100-120 2.0-40 4.0-5.0 50-8.0 30-40
Fieid Dup. CM-SO- Fieid Dup. Ck 80
None Mv0E-0204 None None None
350; U 490 _a8g 6 2301 J 380! U
NA NA , B MNA MNA] NA A
NA MNA INA NA NA A NA
1,4-Dichicrobenzene NA . NA INA NA A NA NA
25,5 Trichlorophenal T000] - 1400 910) U 9201 U L 1000] U 8701 U
.4 Sichioront 8] 4 380] U 360| U arol U G 410{ U asol U
ﬁqunﬁﬂ“‘phﬂﬂﬂ' 370] U 380 360) U 70 U %] 410§ U 3801 U
E-Methyinanhthalens 731 4 48 210f _J 180) J J 54) 4 380} U
2-Meihyiphenol 370] U 330 60| U a7o; u 3] 4101 U 380; U
i3+4-Meinyichenols NA NA NA| la NA, NA
4,6-Dinitro-2-methylphenol 930f U 960 s10] U 920] U u 10001 U 970) U
L4-Chioroaniling 3701 U 380 3801 U 3701 U U 4101 U 380 U
l4-Methviphenol arol U 280 78] J R J R g3f J
tAcenaphthene 370 U 380 230 J . 1701 J J 431 J 80] J
tAcenaphthyiene 7ol U 220 J60f U 3701 U U 4401 U 921 J
Hacatophanons a7ol U 380 360] U a70l U U 410! U wo] U
Anthracene ) a7 U 380 ji0f a7l 1 410} U 240) J
APEQ NA NA NA N,
EI snzaidehyde 370] U 330 360 U 370} U 410; U 380
F enzo{sjanthracene 370] U 380 180 i70; asy J 710
FB&-_‘;ZG{‘)'\;TERE R R 1901 J 60y J d8y J
%ﬂiﬁ(bﬁﬁuﬂfam 370f U 3801 U 2501 J 3404 J 82 J 810
nii.ianzogg h.ijperylene 370§ U 380§ U 130] J 120 J 43 J 450
qunmumnthem 3701 U 380f U 170] J 316 J 47 J 580
l'bns(z-l:m ihaxylichthalate 3901 U 380{ U 3a000] ¢ 41000] ° 11000f * 20000
!3umuenz,.,,.......,:a 611 J 40} 180] Ji 120] J 410] U 75

m dilution analysis, R- R

Not delected, LiJ- Datection limit approximate, J- Quantitation approxi
Rejected, MA- Not anaiyzed, NR- No! rejacted;

TEER- Fquipment/Trip blank contamination
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SUMMARY OF DETECTED SEMI-VOLATILE ORG
EMGRANDUM - SOURCE A"EA IN\!E
CENTREDALE MANOR RESTORATICON PROJEC
ICE, RHODE ISLAND

DRAFT TECHNICAL M

NORTH PROVIDEN
PAGE & OF 14

APCOUNDS IN SUBSURFACE S0iLS

Hsampie Number CM-SO-MW05-0810 CM-SOMWOS-0204 | |CM-30-MW0BDUPDT |  [CM-SO-MW05-0406 | 1M SO mwoe-0soa | fom-s0-mwior-0304
sampie Location W05 Inawios WO e MW7

e Sempled 8/19/2001 12/1872000 12/18/2000 1 2/45/2000 122112000
Inum'. 3.0-90.0 2040 4060 6580 30-40
H Field Dup. CM-SO- Field Dup. CM.50-
%:.\-cmm‘:r None MWOS 0204 None Nena None
IIC_pr lactam 370 380] U 376 460 - 410 L Y]
Hc*—.-,.._.., 370f | 380f U 370 460 410 185) J
Imsens 70 380l U 280 160 74 836
;})i-nl‘ tyiphthalate 370 asol u 480 240 iid 385§ U
IDi-r-octyiphtnalate - 370 ol U 6100 200 i7g 380 U
Iil‘nber‘o(a hanthracene 370 asol u u 370 463 4i0) 170) J
E'b'.bunzururan 370 B0 U J 100; J 460 410 i J
igieﬂxﬁ;;hﬁsalam a70 sl U U a0l 150 410 as0f U
leuoranthena 370 30l U 480 210 130 1700
Heiwerene aro 380} U J 170 J 72 410 s20f 8
 ligh Molecular Weighi PAHs NA A _ NA
jiirdeno(1.2. 3 cdjpyrene 370 U 140) J 58 57
|h.uw Molscular Waight PAHS A NA| NA NA
'h-Nmso-d.p. snylamine 370; U u 370} u 480/ 410 u
}}ﬂaph!hﬂ_t!-ené . 370; U u = 56§ J i80 531 U
iRtrobenzens 370 U U L I 50 410 u
!P‘mc"‘-'opnenoi 830} U ] 9201 U 1200 1000 4]
lbhena:'.:.‘:-ena 370 U U 400 280 150
ynm: 3/0f U U 46/ 120 51 R
i'fmerre 370§ U U 480 210 - 120
ITotal PAH NA, NA NA NA
Total Semi-Volatila Orgames NA| RA NA - NA

U- Mot detected, UJ- Detection limit
*- From dilution analvsis; B- Rejected: NA- Not ana!
TRES- Equipm Tip blank contamination

oproximate, J- Qu

anbiation approximata;
lyZed, NR- Not rejecied,




TABLE 4-zc {cont )
SUMMARY GF DETECTED SEMI-VOLATILE GRG :-'t. OMPOUNDS IN SUBSURFACE SOIL
DRAFT TECHNICAL MEMORANDUM - aO RCE AR JVEST!GATIO
CENTREDALE M NOR RESTORATION PROJECT S. E
NORTH PRGVIDENCE, RHODE I"LAM}
PAGE 7 OF 4
{i5ampie Numbar CM-SO-MWOT-0406 |  1CM-SO-MWOT-0808 |  IOM-SO-MWoR-0102 CM-S0-MWDA.0204 CM-S0-DLPO2 CM-SO-MWOA-0406 CM-SO-MW08-0508
ﬁs_ampie Location Mwo7 {wa7 Mwos MWG3 MWOs MWo8 MWT8
!brita Sampled 1212112000 12/21/2000 § 212612000 1213612030 122612000 12126/2000 12/26/2000
| ntervai 4060 80-80 10-20 2040 20-40 1060 5.0-8.0
IL" Field Dup Ci#-SO- Fiatd Dup CM-S0-
I C identifier Nona None None JMWES-0204 MW08-0202 Mone Nona
Emivni:ﬂ!e Qrganic Analysis
UGIKG)
1,1'-Biphenyl 4001 U 380! U 4200 U 410 U 430 U 450 u 330 4
1,2.4-Trichiorobenzana NA ] NA/ NA NA AlA NA NA
rlorobenzens NA MNA NA NA BLA NA NA
chlorobenzens MA NA NA NA NA NA NA
2,4 5 Trichiorophenst 1000] U 850 U 11008 U 1 8] 1100f U 1100 ] £70 i
[2,4-Cichlorophano! 300{ U 350; U 4208 U 410 U 450F U 450 5] 280 u
Ii2.4-Gimathvionenct 400) U 3s0) U 40 U 410 uj 450 U 450 1] 280 i
2-Methyinaphthalens U 3g0) U 501 J 410 8] 450 U 450 u 380 13
2-Meihyiphenol 400] U 3g0] U 420{ U 410 u 450 U 450] U 380 U
3+4-wMethylghenols NA NA| NA NA NA INA NA
14 6-Dinitro-2-methyipheno! 1000} U 980 U 1100 1000 U 11008 U 1100 U 870 U
u-Chioroaniline 400] U 390f U 420] U 410 U 4501 U 450 U 380 U
L4-Mathytphenal R R 916 J 200 J ol R - R
Hacenaphthens 83l J 3801 U a20] U 410! u 4501 U 450 U 380 u
Acenaphihyiens 400% U 380 U 420] U 45 J g8 J 450 U 380 U
Acetophenone 400f U 3 U 420f U 410 U 501 J 450 U 350 (9]
Anthracene 931 J 3901 U 84] J 63 J 808 J 450 U 380 ]
IHAPEQ NA NA NA NA NA NA NA,
s zaidshyae a00] U 3s0! U a0l U 410 u §50] U 450l U 380 U
nzo{ajanthracens 180 J 3%0 70 J 250 d 350 4 450 u 380 1Y)
H;&enzoﬂpyrane 130 J 350 U 170 2401 J 340 J 450 U 280 u
HBenzo(bynuoranthens 140 J 330 U izl £8 230 JEB 300} JEB asol U 380 u
'Eﬂz&(g,h.i)pery‘leﬁa 9] J 390} U gel 10 J 130] 4 450 U 380 U
1101 J 30 Y 190 J 240! gl 350F 4 450 U 3R ¥
is{2-Ethythexyilphihaiats 4001 U 42y J 540G *J 170! o 260§ J 1301 J 190 J
benzyichthalate 4001 U 250§ U 4201 U 87 J 1208 J 450 U 380 i

U- Not detected; UJ- Detection limit approximats,

J- Quanuiation approximate,

*- From dilution analysis, R Rejected, NA- Not anaiyZed, NR- Not rejected,

TB/ER- Equipmant/Trip biank contaminiation




TABLE 4-2¢c {cont.)

SUMMARY OF DETECTED SEMI-VOLATILE ORGANIC COMPOUNDS IN SUBSURFACE S0ILS
DRAFT TECHNICAL MEMORANGUM - SOURCE AREA INVESTIGATIONS

CENTREDALE MANCR RESTCORATION PROJECT SITE

NCRTH PROVIDENCE, REGDE ISLAND

PAGE 8 OF 14

tsamnte jumber Cii-SO MWO7.0406 CM-SC-MWOT-0808 Ca8-50-MW0B-0102 Civi-SO-MW08-0704 CM-SO-DUP2 CM-S0-HWOB-0406 CM-SO-MW08-0608

K ampts Location ATAIOT MWOT M08 Liwoa MW0R Lawos MWoa

K yate sampled 122172500 1212172000 12/26/2000 120282000 1212612000 12026/2000 12/26/2000

Rrtorvai 4060 6.0-6.0 1.0-20 20-40 20-40 4060 5080

i Field Dup. CM-50- Fiald Dup CH-50-

IoC Identiier HNone NMone Nane BAOB-0204 IMw08-0204 None hione

;{C—:pfcﬁactam 400] U 330{ U 4201 U 410 u 4501 U 450 U 380
| — 82 4 390} U 420} L 410 uJ asol y 455)  UJ 3a0
Cheysene 180) J 3801 U 220l €8 280 JEB 00l iza 450] U 380
@s@mhame 400 U 3901 u 1100 410 U gl 450 U 280
ﬁ):—ﬂ-ncmﬁﬁ\ﬂﬂa 450f U 3301 U 800 410 7] 4501 U 450 5] 380
fiCibenzota hjanthracens 4001 U 3201 U 420 U 416 ] 4501 U 4501 U 380
ioibenzofuran 550 2 asol U a20{ U 41D U a0l U 4500 U 380
Sisthyighthaiate i 400f U agol U 420f U 410 u a5l U 40 U 380
Ejuoranthene asol o g0l u 400] EB 470 ERB sagf eal 76| JEB 380
ﬁﬂucfena 79 J 350 U 420! U 410 U 4501 U 450, U 380
“—ﬁgh Wolecular Weight PAHS INA NA/ NA/ NA NA| NA

indeno(1,2.3-cd)pyrens 110) 390] U o1l 4 190 J 00 4 a0l U 380
Ifow polecular Waight PAHs A nA NA NA NA NA
#4-Niroso-diphenytamiine 400{ U 3901 U 420l U 410 U 250} _u 450] U 380
iNaphthalans s2{ 390] U 130 410 U acl 4 455 U 380!
Birobenzene 400] L 3301 & a0l U 413 U asol U 455 U 380
BPantachiorophenst 1000] U 5901 U 100} U 1065 U 1100l U 1100f U 70
fonenanthrene 430 3901 u 120} E8 260 JEB 2601 JEB 450 U 85
henol R i 20 410 u s50f U 450l U a8y
yrene sz0] J sl u a0} e8 240 £B ss0] E8 63| JES 280
Total PAH NA HA NA NA A A

Total Sam-Volatile Organics NA i5 NA NA A A

- Mot detacted, UJ- Detaction limit appreximate; J- Quantitation approximata,
“- From dilution anslysis, R- Rejected; NA- Not analyzed, NR- Not rejacted,
T&/EB- EquipmentTnp biank contamination
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SUMMARY OF DETECTE USEMI-VOLAHLE ANIC COMPOUNDS iN SUBSURFACE S0ILS
DRAFT TECHNICAL MEMORANDUM - SOUR AREA INVESTIGATIONS

CENTREDALE "z'!ANQ RESTORATION PRO
NORTH PROVIDENCE, RHODE ISLAND
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CT SIiTE

Hsample Number CM-SC-MW03.0405 | oM-So.Mwas-1011 CM-SO-MW14-0102 OM-S0-DUPO3-0701 CM-SO-MW14-0204 CM-SO-RIV 14-0608 CM-S0-MW15D-0204
mple | ccation MW0S MWOR MW 14 w14 MWi4 M4 MW 15D B
l te Sampled 12182600 12182000 714372001 Ti132001 7142001 TH 32001 Bi7/2001
!Ln_:swal 4060 100-11.0 1020 1.020 20-40 5.0-8.0 20-4.0
Fistd Dup. CM-S0- Field Dup CM-S0-
idantifier None Mone 14-0102 MW14-0102 None None None
lﬁvo!aﬁln Drganiz Anaiysis
UGHS)
1,V-Biphenvi 8501 U 350; U 3308 U 340F U 380 5 340 U kri Y]
1,2,4-Tnchlorobenzane NA| NA NA NA HA NA NA
1,2-Dichlorobenzena NA NA NA NA NA NA NA
1, 4-Cichlorobenzens NA MA NA NA NA NA NA
12, 4,5-Trichioropheno! 21007 U 910 U Ba0t U B850y U 940 u g9l J 830f U
D 4-Dichicrophensi 850! U 380] U 330! u 340 U 280f o 3401 U 3701 U
D 4-Dimasthyiphenol asol v 360] U 330! U 340§ U 380] o 340l U 370 U
2-Methyinaphthaiens 850; U 3501 a0 J 240] J 380 i 3401 U 3701 U
-Methyiphenal 8507 u 3801 U 330f U U 380/ u 3401 U 3rg; u
3+ A-Methyiphenols NA NA NA NA NA NA MA
4 6 Dintiro-2-methylphenol 2100y U 210t U 8408 U] 860] U 540/ U 860 U 930;] U
tg_ﬂiwgani!ine 850 U 2801 U 330 U 3401 U 380 %) 3401 U iy U
-Mathyiphenc! R R 330f ul 340} U | U gl U 7o) U
|lacanaphthens 850] U 380l U 330§ U 41t J el O 3407 U 0] U
F:Awr!aphm ylens 130 J 3601 U 3301 U 3401 U 380 J 340§ U rp] U
iAcetophenone 850] U 380% U 330§ U 340l U 350 8] 340 U 0] U
JAnthracene 110] J 30 U 63| J J 47 J 340§ U 511 4
IBAPEQ hiA NA NA| NA| MA| NA NA
!benzaldeh_gde as0] U 3ssp U 330] U 3404 U |y U 3400 U 270§ ui
Ibemu(a}anthracena asnl J 3501 U 2401 J 350 200 J 40§ U jan}
Eagg@}pyrene a0l U 380 U 260 J 350 160 J 340§ U 130! J
nza(bjfiucranihens 4101 J 360) U 430 550 190 4 3401 U f9as  Jd
nza(g,b.ijperyiene ' 400) J 360] U o) J 56l 4 380] U 340] U 7l
nzo(kjfiucranthens 350 J 360} U 2008 J 300] 4 140f  J 340f U 78 J
bﬂ?ﬁﬁnylheﬂd)pﬁtﬁa%&m 110§ J 3501 U 1000 17001 54 e 531 Jj 430§ JEB
Eutyibeummhame 8501 U 380 U 330 U 340] U 380 U 340 U] 370 U

U- Not detected; UJ- Detection limit approximate; J- Quantitation approximate,
*. From diiution analysis, R- Rejsctad; NA- Not analyzed, NR- Not rajected,
TE/EB- Equipment/Trip blank contamination




TABLE 4-Zc {cont))

SUMMARY OF DETECTED SEMI-VOLATILE ORGANIC COMPOUNDS IN SUBSURFACE S0ILS
DRAFT TECHNICAL ME’\." RANDUM - SOURCE AREA INVESTIGATIONS
CENTREDALE MANOR RESTORATION PROJECT SITE
NORTH PROVIDENCE, BRH “DEE LAND
PAGE 10 OF 14
Hsample Number CM-SC-MW09-0405 CM-S0-MW0S-1011 CM-SO-MW14-0102 CM.35-DUPSR G701 CM-SO-MW14-0204 CM-SO-MW14-0608 CM-SC MW 150-0204
mpla Location MWD Mwoa MY 14 (MW4 MWi4 MW 14 MWISD
Hoate Sampiod 124872000 12/18/72000 711372004 Y7004 714372001 71132001 700
Raterval 4050 10.0-11.0 10-20 1220 2040 60-3.0 2043
il Field Dup. CM-SC Fisid Dus. CM-SO-
IPC identifiar None None MW14-0102 MW140902 none None Nons
Hcaproizctam gscl U 3600 U 330] U 340] U woE U 240 U a7al U
Sarro 850} u 360! U 330] U a3) J Wei U 385 U esl
fChrvsana 506; J 3601 U 350 450 200 J 40 U 160y J
%ﬂ-amw&mm 850; U 360 U 2801 J 350 3|0 U 240§ U arol U
@mtﬁmlam 850 U 360} U 330f U 340} U | U 340f U aze] u
%Bibenzu{u,h}_mmmcene 119y J 360] U 330) U 340 U 380 L 340f U 3708 U
Eﬂr—benzmnn 850 U 360 U a5l g G2 J 300f U 340f U 375
Hl?)is!hyaphﬂ'lalaii 850 U 280} U 30| U 340} U 380f U 3400 U 370] U
‘lusranthens Fis 380; U 580 850, 320/ J 340f U 3301 J
I,Eluorene 8501 U B0l U 38 J 501 J 380 U 3501 U 370] U
fi-figh Molscutar Waight PAHS NA NA NA NA NA NA NA
!E!dano(‘l.l}cd)pyrm 3800 J 380} U sal 531 4 s U 3401 U ga] J
b ow Mol Waight PAHs NA NA NA . Al NA NA NA
i&-ﬂ‘m'oso-dnphmylnmlne asol U 3501 U a3e; U ~ 0; U 380 U 340! U 370f U
iEJaprm\aiane ssol U 3501 U 851 J g3 J w0l U ! U 370f U
yitrobanzens gsol u 350 U 330 U 240} U ssol U sl U 3ol u
Koantachiorophent 2100! 4 stof u R4} U seni U a0l wu sl Ui am] U
enanthrena agel 3601 U 440 £20 2600 J UG U 180} J
5! 7 R 330] U 325{ U bl Y, Y argl U
%»e BSC; J 360 U 350 540 280]  Jd 340 U 2300 J
Total PAH RNA NA| NA NA, NA NA NA
Total Semi-Volatils Organics NA NA MNA NA. NA A NA
U- Not detected; LII- Deiection limit approwiinate, J- Quantitation approximate;

*- From dilution analysis, R- Reiected, NA- Mot analvzsd; NR- Not rejected,

TB/EB- Equinmeni’Tnp biank contamination

-




TABLE 4-2¢ (,aﬁt )
SGMMQR F DETECTED SEMI-VOLATILE C Nif‘ COMPOUNDS IN SUBSURFACE S0iLS
DRAF N'iCAL MEMORANDUM - SOURCE AREA INVESTIGATIONS
w!T’-TItDnLE MANOR RESTORATICN PRO 'EC I SiTE
3TH PROVIDENCE, RHODE {SLAND
PAGE 11 CF 14
ijp‘;ple Number CM-SO-MW15D-0406 Ch-50-DUPDS-0801 CM-SO-MwW 15D-0508 CM-8C-5802-0204 CM-S0-DUPG3 CM-S0-5802-0408 CM-80-8802-0608 CM-50-8003-0204 B
Hba smple Location MW15D MW 15D MW15D S5B02 SB02 5802 5802 SBG3
ﬁ; Sampled 87712001 BIF/2001 B/7/2001 17372001 1/3/2001 1732001 17312001 11972004
{Anterval 4060 4060 50-8.0 2040 20-40 40560 6.0-8.0 20-40
ii' Fiekd Dup CM-SO- Field Dup CM-SO- Fisid Dup CM-80- Field Dup CM-S0-
if2C Identifier MW150-0406 MW 1S0-0408 Nane SB02-0204 SB02 0204 None None Nong
i:t::::-‘i_ﬂmh Crganic i.-'-'yslsh
i 8
1,1'-Biphenyl 380 J 30 J 380 U Z200) U 23008 U 230) J 120 J 850) U
1,2 4-Trichiorobenzens NA NA NA NA NA, A NA A
1, 2-Dichlcrobenzene MNA NA A NA NA NA NA NA
i, 4-Dichiciobanzena NA A NA NA NA NA NA NA
12,4 5-Trichioronhsnol 850f U 1000 U 950] U 5500] U 5800] U 2100; U 1000§ U 2500f U
2, £-Dichlorophanol 550 U AO0)p U a8pi U 2205] U 2300] U 830§ U 400§ U 200] U
2. 4-Dimethyiphenol &t J 44 J aspt u 2260 U 2300] U asf J 400, U 2801 U
2-Methvinaphthalene 210 250 amol U 2X0 U 230 U 1208 J 531 J 9001 U
{2-Mathyiohenol 350 U 4001 U 380; U 22001 U 2300 U 330! U 4001 U #80: U
3+4-Methvinhenols NA NA NA NA NA NA] NA NA
# 6-Dinitro-2-methylphanol (3% 000 U 850] U 55001 U 5300f U Zi00 10001 U 2500] UJ
4 -Chioroaniline ] 768 Jd 380} U 2200} U 2300f U 830 U 4001 U 950 U
lls_metnyiphenot 58] a3l 380) U 2200] U 2300f U 200 sl J 8% u
Acenapiiiene a2t g 887 4 380] U 2200 U 230} U 8307 U 400% U 380 &
liAcenaphihyiana 210 :0{ J 380{ U 2zo00l U 2300§ U 830} U sal 176f 4
BAcetaphenone 356l U 400; U 3801 U 22001 U 2300 U A30; U 4008 U 950 U
janthracene 326 U 400 J 380f U 208 U 23000 U 971 4 54] J 8501 J
BAPEQ NA NA PA, NA NA hi, NA NA
Eﬂeﬁzat@ehyae 48] JEB 42| JEB 3R0F UJ 2200 U 23001 U 830) U 400 U 850§ U
iiBeMo@anm:ace na B50; J 1100 4 54F 4 700 J 6001 J 3801 J 330 J 3400
Eéﬂme@}pvmﬁ& 730 Q80 51 J 5501 J 4401 J 2404 J 160 J 2800
liBenze{bifiuoranihens 1100 1300 €7 680) 5501 310} J 270f J 3100
‘iBenzsgg,h,i_!peryiene 440 470 sgl 270] & 23000 U soi J 82y J 1500f |
lIBenzo{x)lucranthens 490 730 401 J 450] J 4iof 4 190l J 170] J 2200
ih;scz-ﬁmwhem;pﬁ thalate 2100{ JEB 12000 JEE 1161 JEB £000 4500 250 300 gaof y
lEutg&:ensza!'“" a50f U 400 350] U 2200] U 2300} U szl U ap0] U gaol U

U- Not detectad, L) Detechion limit approwimaie, J- Quantitation approximate;

- From dilution analysis, R-
TB/ES- Equipmeny/Trio biank contamination

Raiacted, MA- Nol analyzad; NR- Not rgjecied,




TABLE 4-Z2¢ {::enf )
SUMMARY OF DETECTED SEMI-VOLATILE ORGANIC COMPGUNDS IN SUBSURFACE SOILS
DF{A. 1 EG'-"ii AL MEMORANDUM - SOURCE AREA INVESTIGATIONS

F’AGE iz G 14

Hoaninie Nt CM-SO-MWT o o o i e o .
igm;; l._u_n_nﬁm Mw;ﬁ;mv{ 50-040% A;SO—E.“.:H!J-B&Q‘; Ch-S0-MW §5D-0608 CR-80-SB02- 0204 CM-SC-DUFG3 CH~$SBGZ«"‘GG CM-30-8BG2-0808 CM-20-58 204
= LOoga (R~ Wi Q AW ¥) 58 S 807
i{_)m o - (5] MWig MW1i5D SB02 5802 s802 5802 ) 5803
jiDate Sampi 72001 8 M 0 17352004 0
I 71200 8772001 142001 1732004 11372001 41372001 1902001
uﬂewni 4G50 ApE0 §0-80 2040 2040 4050 £.0-80 2040
4.0 ; £0-80 0-4.0
i Fisld Dup, CM-50- Field Dup. CM-S- Figid Dup CM-50 Figld
. i iaa - 3 - jeld Dup. CM-50
lic ientier {vW 1500406 M 1500406 Nane $802-0204 Aeivevauind BN Y None None
i 204 P ne n
Caprolactam asal i j 3 i
E ol U 400 U 3301 U 22001 U 2309] U 1108 J 400 U 990
s a0l if A
o = 240 J 3301 J 48l J 22001 U 23] u 1 J 400 3sp
I'Kl'-h";‘SGnE B20 1300 82l J 1000 J 580] J 5308 J 400 3500
i i AL
m»n-umﬂnhtha‘.ate 38 J A00f U % L L i
i~ 19 380 ¥ 2001 U 3] u 8308 U 400) U S50
- i =i i
:ilp- n-oclylphthalate <t 400 U 30l o v Ry 23001 U 150 J 400] U 930
fibanzo(a hianthracens 45 7 U 30 B ”
IE (3 hyants & 4 200 4 zanl u 2200 U 2300) U a3n) u 200f U 8§40
fiibsnzofuran 581 70 U Z2200] U
irba 561 U 70 J 380 2200f U 23001 U 83 U A0 U 210
istylphthatat 4 - 200 ] 2
Eii_: tyip ate & U aool U 380 U 2200 U 3008 U 433 U 400 U 990
udranthens 00 j 500
EE_W nt 1400 J 2500 J e e} N 15001 J 1400} J FRO; J 500 5200
[fiucrene 1008 J 130§ J 380 U 220l Ul 2300f U 83] J 4001 U 480
llv-;g Molscular Weighit PAHs NA NA NA NA NA A e
Hndeno(1.23-ca [ ‘ F
i {1,2,3-cd}pyrene & 700 44 J sl g 2300l | %
= . J i 4
i ow Motecutar Weight PAHs NA J : = g -
FL; Mol ks B NA NA NA NA NA A
ird-Nitroso-diphenylamins 380 U a0 U a80] U 2200l u 25} ¢ a5 ol
“‘«Eaﬂhkgiene 190 j 250 ” e = i 99‘{‘
E{ nthai J 230]  J 3801 U 22001 Y 2300 U 830i 4 aooi u 140
h s P - o]
E;mw..zaﬂ-e 3501 U 00] U 380] U 2200 U 2305 1501 4 671 J 530
2if o el
{Fentachiorophenct ) 8301 U 1000] U 950f U 5500; U gegy J 2100F U 1000 U 2500
i henanthiene 760 1000 82f J 5201 J 4501 J 3401 2708 J 350
—— 4 -
1:. 1enc st U 4001 U 380F U 2200 U 23 5] B30} U 400f U 530
yreng 100 i
¥y 1 1100 1800 85 J 18001 J o0l J 1100 910 630
T ctal PAH A I Rig
om PR : A NA BA NA NA NA NA
Total Semi-volatiie Organics NA N N Hik 14
T Lot NA NA NA A

U- Not detected, UJ- Detsction lima ippm..ﬂ'me J- Quantitatian approximate;
"~ Frodn difution ansiysis. R- Rejected, NA- Not anslyzed, NR- Not rejectsd;
TBER- Equipment/Trip blank contarmination



TABLE 4-2c [cont.)

SUMMARY OF DETECTED SEMI-VOLATILE GRGANIC COMPOUNDS IN SUBSURFACE SCILS
DRAFT TECHNICAL MEMORANDUM - SOURCE AREA INVESTIGATIONS

CENTREDALE MANOR RESTORATION PRGJECT SITE

NORTH PROVIDENCE, RHODE iSLAND

PAGE 13 OF 14

ESampls Numbsr CH-50-5803-0408 OM-S0-DUPOS CM-5C-5002-0508 | Iow-30-s803-1820
;lﬁamp!e Location 5803 5803 8863 SB03

jfoate Sampled 132001 11902001 {2001 11972001

i%nts:‘v‘s! 4060 4.0-80 £0-8.0 15.0-20.0

ﬂ Field Dup. CM-80- Field Dup. CM-8C

foc geniiier S803-0408 8030406 Nene icns

ii:‘somi‘.'olatﬁe Trganle Anatysis

Hugiks; |

1, -Biphenyt 3s0] u 370] 380t U anpj
1,2.4-Trichiorobenzans NA A NA| A
1,2-Dichiorobenzans A A nA A
1.4-Dichioroberizene NA MA NA dA
§2.4 5 Trichiorophent 940§ U g3} U sani U 1000l ul]
f2.4-Dichiorophenot 380) U aro} u 380! U o0l Ul
& 4 Dimethyiphanat 2] U el 380) U @0l U
hmmanh‘m&hm 380 U 37 U 380f Ut 400 U{{
;[!:z‘: fethyiphenol 380F U 370 U 380 U 400 U%I
Fﬂ+4—!‘.‘.amvlnhencis NA NA A A
4 6-Dinitro-Z-methylpheno! 2401 U o3n) U 940; U g0
4-Chioreaniline _ 3801 U a7 u 386; U 400 Uii
4-Meiliyiphsnal 380f U 370} U 380] U agol Uil
llAcenaphthena 380f U sl u 380] U 400 J.
liacenaphitylene 380l U 3701 U 380} U acel ol
lacetophenone 380 U _ami u /0] U A0 l.lii,
llanthracene 380; U 3701 U 380} U 4G5 il
i:BAPEQ MNA NA NA A
i'benzaideayde 380} U 3rol U 280l U agoj Ul
ii,‘asnzo{e}aﬂthraﬁem 38C) U 370: U 280} U 400 uﬁ
Yo nro(ajpyrene 380f U a7ol U 380l U 100f_ull
s crvzntbynusranthene asof U aral U 3800 U 00l _uj
%aar-_zo{g,h.qpar;deae 380§ U IR 380 U - 400 E’E
;[ﬁerze{h)ﬁuomﬁ!‘l@ﬂe |y U 3761 U ss0l U 200 EE
{bis(z-Etnyinexyiipthalate ) asg] U 370] i 380 U a00) Ul
%biﬁﬁbenz\ﬁphﬁha'.zﬁe 2808 U arg) U 380; U 400 C‘E

U- Mt detecied, LUJ- Detection limit appraximate; J- Cuaniitation approximata;

*. Fiom dilution anatysi
Ta/ER-

5. R- Rejectad: NA- Not analyzad, NR- MNot reisoted;
Eguipment/Tzin blank contamination



SUMMARY OF DETECTED SEMI-VOLATILE ORGANIC COMPOUNDS IN SUBSURFACE 3GiLsS
DRAFT TECHNICAL MEMORANDUM - SCURCE AREA INVESTIGATIONS
CENTREDALE MANOR RESTORATION PROJECT SIiTE
MNORTH PROVIGENCE, RHODE ISLAND
PAGE 14 OF 14
gsample Number CM-80-S803-5408 CM-SO-DUPOS Chi-S0-S803-0508 CM-SO-5803-1820
ﬁ&"iamg.-!e Location 5803 £803 SB03 5803 _
Irize'.e Sampied 1/22001 11572001 18972001 11872001
iintenval 4080 4060 5.0-80 18.0-200
ii_ . Fisld Dup, CM-S0- Fieid Dup CM-SC
o identifier 58030408 SA03-04 Nane Nans
:E.-ggmiacmm s Y 3701 U 380§ U 4001 Ui
::"L-";%; asp! U 370f U 386i U a0 Ul
:ﬂgmgnﬂ Eanl i 3701 U 280} U uEi
llin-Buiphmaiate 2zl u 370| U a0l v 400, Ul
iEr-n-mytphme;aie 3851 U 370l U 285) U 400, l_lii
ibenzote manihiacene 3801 U arol U 38G) U a00] i
;%Jl‘benzu!"_-een - 380 U 3701 U 380{ U 400 4‘-1:!
loiethiphinaiats Y ar0] u 3801 U a0l ul
!'lflunmmhane 380) U 30 U 3801 U mﬂ!
EF!uarene 380f U 370 U 380t U ano ol
E;{;h Moiecuiar Weight PAHS il HNA NA NA;
Rndeno(1.2.3cd)pyrene 380l U a7l U 380 U so0!
HA A NA !l
S ampf U 76| U 380 U 400 u!f
fiNaphihaiena a0l U 370 U 3808 U 4007 Uy
iNitobenzene 3800 U 37q)] U 380F U 460 ql
lIpantachiorophencs sanl 230] U saof Ul 1000} Ul
llPhenanirene kLo IRE 370 U a8y U 400 UH
':H,;mnoa 280 3701 U 380f U 4001 Uil
loorane 380 3701 U a0] u ool Ul
 otal PAH NA NA NA nal
Total Ssmi-Volatile Organics HA] NA NA NAll

Li- Mot detected. UJ- Dealection limil approximate; 3- Ouantiiaiion appro

wirnada:
Rimnais,

*- From diiytion analysis, R- Rejecied; NA- Nel anaiyzed; NR- Nat rajacted,

TRES- Equipment/Trio biank contamina!

e
teeiyl



SUMMARY OF DETECTED PESTICIDES AND POLYCHLORINATED BIPHENYLS iN SUBSURFACE 50iLS
DRAFT TECHNICAL MEMORANDUM - SOURCE AREA INVESTIGATIONS
CENTREDALE MANOR RESTCRATION PROJECT
NORTH PROVIDENCE, RHODE iISLAND
fsampie Numbe: M-SO-MWG1-0102]  JOM-SO-MWD1 0204 $4-50-MWO1-0406 OM-SO-MNO1-0808]  [CM-SO-MWO2.0204 TomsO-nw02-0608 | |OM-SONWO2-0BI0]  JOM-SO-MW02- 1520
Bsampie 1 neation A {rwos Mo MWt MwWo? MWz oz MWD
fioate Sampled 1SN0 12ZE2000 120282000 12262000 1572001 1512001 1572001 SO0
fbtorva 1520 2.0-4.0 4080 6.0-80 2040 50-80 s0-100 18.0-200
:!“r’.z‘cldem:ﬁar None None Nong Nane None nNens None ione
iPesiicidelPCE Analysiz
yaiay
. 4-LoD 34 J 38 U 40] U 23 4 02y 0358 4 033 J 38
s ¢-0DE iy 44 of u 18] 4 azrj 4 EIER 13) 4 05
4,4-00T g 36) U a.o-u 3] U 38 U 37 U 40} U 3
Haidrin 4 b 20] U 20] U 20} U 20{ u 012{ 4 20{ U 19
fipha BHC 4 U 20} U 20] U 20] U 20] U 062] 4 0as] J 030
{ipha Chicrdane 4 u 20} U 20] U 20] U ool 4 ca2) easf 4 017
bn Tetal HA NA mal ina NA NA NA
#-mcbr—w'-'& 33 U asf U 4] U 38} ul 35 U a7 U 40] U 35
lazoctor-1222 SS{U agl u 40f U agl U 3%} U 37 U 40 U 35
Aroclor-1242 35 U 39) U 40f U 3 U 3] U 37) U 40 U 3
{{Aoclor-1248 38 U 3] U 40f U ) u % o ) U 38
liaracior-1254 110} 350 470 180 83 150 0] U 38
Aroclor-1260 38 U agl u i u a8 u ag] o 371 U ) o
hata-BHC 10 17 16 23 2i{ £8 18] U 20 U 13
ffaena-src 3 u 20] U 20] U 20{ U 20] U o) U 20 U 19
jiietdrin 4, 1§ 45 18] J 2 0] 458 50iE8 07168 38
{Endosutan | 3 u 20] U 18] J aszf J 20} U 1.9] U 0sof 4 can| 4
{Endosuitan 38 U s} u sof u 38l U 3gf U 079] 021f 38| U
JErdosulfan Suliate 38 U as] u 38] 4 38} U 0o2) 371 U 40] U 28] U
JEndrin 38 U as| v 0] U 38 u 18] u a i 20l U 28 U
{Endrin Aidehyde 24) 4 38| U 20] 18] J a8l u 18] 037 38 U
fEndrin Ketane B 85 11 38l U 0&7l J 321 J 18] 28l U
figzrmma-BHC 4 U 20] U 20f U 20} U J 19 U cszi J 18 U
'ﬁgamma—Chiordana 3 U 20§ U 200 U 290] U 12 4 18] J U 18l U
freptachior 3 U 20 y 20f U 2 Uj 20 U 18} U of u 19f U
ffieptachior Epoxids 3 200 U 20{ U 20t u 00541 4 19 U g221 J 19l U
{Pisthoxychior 208 U 200 U 34 20 U 201 u 18l U 20 U 18l U
ﬂ’?oﬂinmﬂ% 200, U 200{ U 200f U 2000 U 200] U 150] U 200f U 1901 U
U- Nat datected; UJ- Datection limit approximate; J- Quantitation approximate;

* - From diiution analysis, R- Rejectad; MA- Not analvzed; EB/TB- Equipment/Trip bisnk contamination




TABLE 4-Zd (o5

SUMMARY OF B TECT PESTICIDES AND POLYCHLORIN !-'\TED BIPHENYLS IN SUBSURFACE S0ILS

DRAFT TECHNICAL MEMO RANDUM SOLR" AREA INVESTIGATIONS

CENTREDALE MANOR RESTORATION PRGJECT

NORTH PROVIDENCE, RHODE ISLAND

PAGE20F &

lsampie Number Civ-SO-Mw03-0606 | [Chi-SO-MW03-0s08]  TOM-SO-MWD4 0406]  1CH-50-MW04-0808 | TCM-SO-Mw05-0102]  [CM-SO-Dur-1 JOM-SO-MWD5-0204 | CM-S0-88105-0406
isampie L acation W03 {vwos MW M4 WO MWES {Mwos MWOS

foste sampied 122712000 1272712000 /1212001 871262001 641872001 61812061 B1BA2001 6182001

Botarval 4060 6080 4060 5.0-8.0 1020 1020 20-40 4060

Field Dup. GM-S0- Fiekd Dup, GM-80-

“Qc Identifier None None None None MW05-0102 MWGS-G102 None Nane

esticlde/PCE Anaiysis

UGIKG)

3, 4'-DD0 71 13 &g 3sf u as| u 38] U 43 i HEE
. 4'-DDE 23] J 34§ J aafug asl u 38| U 381 U 38) U 410} U
f.4-007 15 35§ U 43} s sl U 36| u 381 U 6.1 550 U
pldrin 21j U 26) U 22} ud 18l U 18] U 18f U 15 U 2i0] U
jgipha-BHC 21§ U 25 U 22} U 18] 4 19] U i8] U 18] U ) 240} U
{ipha-Chicrdane 16 23 221Uy 1al U 19| U 19 U 18] U 2ol u
Aracior, Totai NA NA NA NA| NA NA, NA - NA
flarociar 1016 0] U 38 U a3} u asl U sl U 38| U 38 U 17
jArocior- 1232 401 U 35 U 43 U 3] u 36 U 38f U 38 U i7j U
Arocior-1242 40l U 38i U 43 U 351 U 38| U 3l U 38 17 u
llarocior-1248 40! v 38| u 431 U 36; U 38 U ) U 38] U 17 U
flasoctor-1258 40 u i70 a3{ U 3] U 38| u 38} U 38f U iU
Arccion-1260 40} U 38l Ul 43f U 3B/ U 36] U 36§ U 38 U 7] U
{bsta-BHC 21{ u 21l 22Ul 15 U 193] u sel u 19] U 210} U
Iideiia-BHC 21} u 20l U 22jus i3] ul 18} U 19} U 18] U R
{Dieidrin 25] J 5.7 43f L 35; Ul 36 U 36f U 38| U 410] U
B ndosuifan | 21} u zal v 22{u) i8] U 15 U 15} u 18] u R
[Endosuifan 1 sol u 38l U 43 U 3| U 38} U as{ U ag| u 410f U
lEndosuifan Sutfata 40} U arl g 43{u 35 U 36| U 38 u 8] u 410} U
ffEnarin a0l U 3gl U a3jud 36 U 38| u 38 U a8l u 410} U
{lEndrin Aldenyds 28} 4 6] 4 43) UJ 35) U 36f U 36] U a8l u R
fnarin Ketona 38 . a8l u 43U 38i U 38| U sl U 81 s10l
fgamma-BHC 21{ u 20 u 22{w 18] U 19] U 19 U 19) U 210} U
Igamms-cmm'dane 21l 20! U 221w 18] U 19 L t8 U 19} U 2i0f U
Beptachior 21! v 20} U 22) W 181 U 19{ U 18] U 19l u 2101 U
Beptachior Epoxide 213 y 20} U 22{ Ul 18] U 15) U 19] U 18l U 2100 U
ihsetmoxychior P it s 221 Ly 18] U 18] U o] U 18] u 2100f U
ﬂﬂ_'ﬂﬁwne 210f U 200! u 220( 112 180 U 1950 U 190) U 1900 U 4100 U

- Not detected; UJ- Datection imit approximate; J- Quantitation approximats,

* - Froin dilution anziysis; R- Rejectad, NA- Not anaiyzed; EBfTE- Equipmani/Tiip blank contamination
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S AND POLYCHLORINATED BIPHENYLS IN SUBSURFACE SOILS
CHNICAL MEMORANDUM - SOURCE AREA INVESTIGATIONS
ORATION PROJECT
E

R
PAGEA4OF 8

{[Sampie Number cm-so-mwio7-o508] o somwos010z | Jomsomwoscs | [om-so-Dupm [CM-SO-MWOB-0406 | [CM-SO-MWB-0508 | [CM-SO-MWOS-0406 | |CM-SO-MWDS-1011
Sampie Lacation MWG7 inwos jMiwes MW08 fawos v Mwos MW0a
{ioate Sampisd 1212172000 12/26/2000 1200 122672000 120262000 12262000 12MR2000 1211872000
{intervai 60-80 1020 2042 2040 4080 60-80 4060 100-11.0
Figid Dup, CM-S0- Field Dup Ch-50

IFI Identifier None hone MWGS-0204 MW0B.0204 NOne None Nons None

esticide/PCR Anaslvsis

UGIKG) _ B

4,4-D00 3sf U 421 U 41} U 45] U 44] U 3.8] U 42y U 36} U
4,4'-DDE 13) 4 20 41l u 33 §f 44} U 38| U 24] J 36] U
4.4-DOT asf u a2l u asl u as| U a4] U el u 42 U 38l U
lAddrin 20] U 22} u 24} u 23 U 23f U 2ol u 22| u 19] U
flaiphe-BHC 14] 4 18} 4 23 23} U 23] U 20} U 22{ U 19] U
ipha-Chiordane 20f U 221 u 211 U 23] U 23l u 201 U 34 18] U
Arocior, Total NA NA NA NA NA ] NA NA NA
Aroclor- 1016 38 u a2 u 4] u 45] U 44l u 38} U 421 U 8] U
Aroctar-1232 as] U a2l u at u 48] U 4] U 38l u a2f u a8 u
IAroclor-1242 I U a2l u Aff U 45) U Al U sl u 421 U 38f U
lAracior-1248 3B U 421 u 41 U 451 U 2l U 3| u 427 U 3B U
laractor- 1254 /] U 1300 130 130 44l u 38} U 150 3El Ul
Hlaractar-1260 38 U K00 417 U 45] U 241 u 38y U 42 38t U
Bheta-BHG ' 20f u 78 o u 23l u z0] u 22 U 18f U
flteta-BHC 20f U 22l v 24 U 23] U 23l u 20] U 22 1ol U
ibieidrin asi v 20 1.8 J 24] J 24| u asl U a8 3sf U
flendosutan i 20{ U 22} u 044] 23f U 23| u 20 u 22] U 19) U
Benasutan 1 agl U a2l u PR, 45| U s4) U 38l U 47| U 38l u
Ind::su.'!’anSulf&te zol U a2t U 24] J 38f J 44f U 38; U 58 A6 U
fenana 39l U a2l u a1f U 45) U 44l U 38) U 43f U 18] U
BEndrin Aldehyde 3si U a2l u 14 J 0921 J adl U 38} U 18] J 36} u
llendrin Ketone 3gf u 2l ol 55 2si i a4l v 38 Ul 14] Jf sl u
hamms 8HC oosl s 22] u 21] U 231 ul e 20f U 22l U 1l U
lamma Chiordane 20} U 22 u 21| U 23i U 23l u 20{ U 221 U T It
E‘Hp‘-ﬁchk’f 20l u 41 21j U 23] U 23l u 20f U 22i U sl u
'Flamﬂh!mEm#de 20l u 221 U 18] J 2al u 23l u 20 U 22{ U a8 v
lhmm'-“-h!or 20l u 22} Ui ral MY 2l u 23 u 20 U 22 U isl u
{voxaphane 200f U 220f ul 210 U zzl U 230l u 200] U 2201 U ssal

U- Nt detectad; Ud- Detechon bm
* - From diution snalvsis’ B- Rejected, NA- Not




TABLE 4-2d {conf}
SUMMARY OF DETECTED PESTICIDES AND POLYCHLORINATED BIPHENYIL S N SUBSURFACE SQILS
DRAFT TECHNICAL MEMORANDUM - SCURCE AREA INVESTIGATIONS
CENTREDALE MANOR RESTORATION PROJECT
NORTH PROVIDENCE. RHODE ISLAND
PAGESOF &
iEm—.-e :‘4j.|_n_1j:mr CH-SOAWI4.0102 CM-S0-DUPO2O7H Chi-80-MW14-0204 CM-SC-MW1i4-0808 CM-50-MW15D-0204 Ci-S0-MW 130-0408 CM-S0-NUPSS-0804 CM-S0O-MW150-0808
:f:tr_m,‘:l_‘f?u,un M1 MW14 MyVWi4 MW14 ) MWD MWIsD MWIED MWISD
:iuaf iammw 2001 ?.'173.'2001 T2001 732001 87742001 B/7/2004 772001 A7£2001
i{ terval {cji — 10-2?‘ 20-40 6080 20-4.0 4060 4060 &80-8.0
! 2 None one MW 150-0406 MWIED D405 Nona
;.
i6 15 10} J 34 U 37 U 3st u 40| U 38] U
41 5F 0581 J igj J 37] U 38l U 40] U 38] U
330f ud 330; U 38] U 34f U 37 U ast U 40f U 381 U
Aidrin gsal 4 0s6f J 18l u 18§ U 15] U 18] U 21| b 20} U
{Ffpﬁa'li‘ﬁfi 208 4 21 _ d 18l 18f U 15 U 18] U 211 u 20f U
[gipha-Cniorgans 72 60 1.9 171 d 1.8 U - i8] U 24| U 20 U
Arocion, 1otal NA MA MA, MA Y NA NA NA
Arocior- 1016 SSE g 34 U R 34f U 37 U 3/ U 40f U 388 U
el 3Bl v 34 U asl 3 u 57 o sl u ol G sl o
HArocinr. 1242 ETIRY ul U 38] U 3] u 37 U 35] U anl u 38j U
iarnclor 4284 370 3300 38] U ul y 371 U 35§ U 4ol u 38 U
Aroclor-4260 33 U _ a4 u 38 u 34!y 42 35] U 4of U ] 38{ U
Latal BLIC 131 U 18] U 082 U 24 igl U 18 U 21l 0 20f U
etz BHC 17 U o024l 4 19 U 18l U 18] U $8] U 23l U 20} U
gi“e:"-”“ : 0 ‘: 1 7.l * 0.85] J 80 a7l u a5 U apl U 38] U
::.:_::u;_ .“ - R ] 18] U 14l isl U 18] U 21f U 20f U
E:_::ju.:_ a‘ .:,f u aal U 045] J a4l G ) 37i U 35{ U aof u 3af U
EL_::T“ Sulfate 5:.;_ 571 - 058f J 27 g 371 U 35{ U 40l U 38 U
Jjonanin ) 25 J 34 U 38 U L g arl u 351 U 401 U 38f U
o Aldehyde R - 38] U agl § a7l u 35 U 40l U 38f U
Ketone £ 18l U 18] J 341 U a7l u 36 U 40t U 38} U
gamma-BHC 1.4{JEB 1.2 JEB 19 U 18 U 10l u 18] U 24 U 20l U
jmamma-Chiordane 33 5 28 < - 101 J 1.8, U 0488 B 18] U 2% U 20 W
E‘r-iepiacniof . 25 g 18] U 18] U 13l U i8l U 24 u 20i U
{Heptachior Epoxide _ C48f  J 180 4 019] J 2.4 18] U i.81 U 2.4 U 20 U
i:f-\:‘:eii\otychio\' 801 J 20 1l u 28f U 18] U 181 U 24 U 20
iioxaphene 170 U 180l U 190} U 180} U 190] U 180] U 210} u 200

L Mot detected, US- Delection kmit approximats, J- Quantitation approximale;

* - From dilution analysis; R- Reiectad; NA- Not anaiyzed, EB/T5- Equipment/Trip blank contamination



TABLE 4-2d icon“

SUMMARY OF D
DRAFT TEC Hr‘v'

CTED PESTICIDES AND POLYCHLORINATE
Al ME. ICRANDUM - SOURCE AREA N\

VESTIGATIONS

D BIPHENYLS IN SUBSURFACE SCILS

CENTREDALE MANDOR RESTCORATION PROJECT
NORTH PROVIDENCE, RHODE ISLAND
PAGEGSQF &
H‘Sample Number CM-SO-SB02.0204 CM SO-DUPD3 CM-S0-SB02-0408 CM-S0O-SB02-0608]  |CM-S0-SB03-0204 C3-S0-SB03-0408 Ch-SC-DUPGS CM-S0-SB03-0608 CM-SO-SB03-1820
lisamgte Location 8802 seo2 802 5802 5803 s503 S803 5803 5803
}bah Samplad 17372001 17372004 12001 1732001 17972001 /200t /7001 17912004 17812001
Frterval 20-40 2040 4080 60-80 20-40 lios0 4060 60-80 180200
Fieid Dup. CM-S0- Field Dup CM- IFeid Dup. ©M-S0- Field Dup CM-

OC identifiar S802-0204 SC-3802-0204 None None None SBO30406 S0-SB03-0405 None None
PesticideiPCB Anatysis
lkuoika;
4,4-D0D 441 U 46| U 41 U 4ol U 1l g 3s| U a5l J 38} U 4] Ut
j4.4-00E 48] J 110} 48 42 t2f 38 U arl y 38) U 4o} ull

£-007 24 u 48 aij u aol o asg| u 38| U a7l u 38{ U aof Wl
arin 20f 4 s8] J 12] J i3l 4 28f U 19) U g2t J 13] U 20} Ui
alpha-BHC 055) J 088l 4 oFi| J 058 4 2sf u 19 U g2l 19] U oi7) 4
flalpha-Chiorane 87| 4 10l 4 1 7i n7sf g 19) U 18l U 181 U 2o} uf
WArocior, Total NA NA HA N, NA NA NA NA NA
Aroclar-1016 aaf u 4] U 4| U sl U af U 8| U a7 U 8] U a0} ulf
ifArocior-1232 44| U sl u &) ol U PE Y | u a7l u 38 U so] Ul
Arocior-1242 4] u 46l y 41| U ol U 4l u s U 37 U 3 U a0} Ul
Arocior-1248 100l 20| J 1400 500 sl y 38 U v 38] U dof ull
Aroclor-1254 zs0al o sa00] 4 2800 0 sl u 38 U arl y 38| u ap} ull
{Arocior-1280 4! u &) U 4 U 4ol ai oy 38 U at u 38} u ap) ult
lbeta-BHC 38le8 aol enj 44| €8 47}€s osoles 19f U ial u 18f U 2o} uf
iidetta-BHC a.1s] 4 oaaf J a2sf J 20! v 250 v 19{ Y, ol 4 18] U ozel A
iDieldrin 8slen 200le8 96 |"EB 99|'e8 16lJEBR 023]JE8 g2¢lse8 38} U 40) ul
Endosulfan 23] u 24] U 21] u 20} u 03} 4 15| U 19l U 18] u 20 U
flEncosurran i idl U 48l U i1 U 20} U ossf J 38] U a7l u 38] U 4ol ul
[Endosuttan Sutata x4 s2l ) 20 7 agl U 38| U ozl 018| 4 agl ufl
ndrn 1al g 28! 150 J A7y 2ol U 026] 4 ostl c28f 4 a0l ull
e nirin Avdenyae 1wl a2l 20 21 28} 038 J 37l u 38} U ao} ull
ffEnanin Katone 18] o as] 4 9] 4 20} o 28} 48 38 U a7 u a8l u ag|
famma-BHC 23} U 28] U cod] 4 082 J 25 U 19f U 15) U 19 U 20} U
fioamma-Chividane 2 ) 15 b 10 o) J 18] U 18] U 20 ujj
Boptachior 23] u 24| v 24) U I 25| u 9] U 18] U 18l u 20| uj
fioprachior Epoxide os0f 4 12] o 575l 4 048] 238 J 19] u T 18] u 0082] Jf
lsotrorychior 2| u 37 21 U 20 U 2l u 10l U & U 1l 4 2| ul
iifoxaphane 0| u] 260 vy 210] U 20 0] u 190] U 150] u 190f ¢ 200} Ujj

* - From dilubon anaiysss, _ﬂ.‘- Rajactad; NA- Not amlyzeu ::ﬁﬂ'ﬂ— '=nuipmenlﬂ' fip blank contaminaaan




{
i)

fisample Number fcM-50-Mwo1-0102 CM-SO-MWO1-0408 | [OM-SO-Mw01-0508 CM-SO-MWO02-0204 | |CM-SO-MWD2-0608 CM-SO-MW02-0810 02-1820 CM-S0-MWO3-0408
HSample Location MWO1 VWO Tvwos MWD2 MWOZ w0z MVO3
{foate Samplad 1ane 120282000 1222000 oy 152001 14512001 12712000
Henterval 1020 4060 fs.080 2040 60-8.0 8.0-100 4080
it _ p = e
::ﬂg‘:: identifier None Nong None None None Nons None
JrAL Metal Analysis
{kmcxe;
8320 2360 4600 2680 1710 3830 1670 1770
48 U 531 U s2i v raa] ossf u osil U 055 54f U
27 val u 18l U 51 29 2] o ns1l w 22
787 138 234 255 177 254 116 16.4
s 0.050] Ud __ Sose u gaes o 0.8 U 024 U 015! U os0f u
0.84 0.35] Ui g.14) Lg 0088] U o073l U oos7l U aorzl U 043
7680 sa8] J g141 0 X 438 1155 451 &78] J
fhoomiem B EEE 83f 4 74 J 52 77 73 19 751 J
;k‘:_ct.-.,» 5. J 150 4 agh 34 20 27 12 18] ¢
licopper 28 40 71l s5] J 198 J el o g3l J 28 J 3.8
fhron 16708 J sganl o 58201 J 8600 5550 a270 3610 §i60; J
I o0 g 282 183 138 351 102 1y 204
{peagnesium 500 w8 12400 J 764 351 1440 569 oa]
vanganasa w7 4 7as! 4 sazl o 101 i50 a20 847 5711 4
Tpaercury 0.15 soe0 U sosol U ansol U Gosi] U ool y pode] U ooeo] u
i?ﬁaiybf_ie um NA) NA NA NA NA MNA NA Ay
jpuicke! 19.6) 2] 2 82 48 e 1.8 84
[Potssium 2980) 450 750 803 254 733 380 405
jiSater 058 J as0] U el U 1.0} W 10f U ) oss] u 10f U J
ifsitver 03Ad U 03sf U oasl v gossl U poa7i U 0.089] Uj aoesl U 033 U
{iSodium o7k 23] U qaad o 157l U 1851 U 218 13 U g2 J
Thaiiiun osd U 092} U o] u T 71l 4 6.2 28l 0.88f U
Vanadium 291 53} 65 58 5.0 7 48 Eat
Zirc 112 215 228 ®8] J 36.0] J 351 J gof J 55:8
L. Nt datactad, UJ- Detection limit approximate; J- Quaniitation approximate;

* - From di

[ -

o 3 Dimimedodd RIA_Riak
T, - MEEGLTT, teer o

analyzed;

ES/TE- EquipmentTrip blank contamination



TABLE 4-2e

\

SUMMARY Q ALS DE ECTED iN SUBSURFACE SCILS

DRAFT TECHN CAL MEMORANDUM - SOURCE AREA INVESTIGATIONS
CENTREDALE MANOR RESTORATION PROJECT SITE
NCORTH PROVIDENCE, RHODE ISLAND
PAGE 2 OF &
fisampie Number CM-SO-MW03-0608 CM-SC-MW04-0406 | [CM-50-MW04-0508 CM-50-MWOS-0102 CM-SO-DUP-01 CM-SO-MWO05-0204 Jcm-so‘mwosmos CM-SO-MW05-0810
“Sampla Location W03 MWo4 w04 MWOS MAWD5 MW3S MWOS MWOS
| ate Sampled 1272712000 8/1272001 6122001 6/18/2004 511872001 /1872001 61182001 841972001
iinierval 5080 4060 5080 10-20 1.0-20 2040 40-60 8.0-10.0
le Field Dup GM-30- Fleid Dup CM-50.

identibier Nons None None MWOS 0102 MW05-0102 None Nona Mana
AL Metal Analy
I MaKG;

Wiuminim 2240 3770 2080 4880 3830 5090 4850 4910
HAntmony 50§ U 04} U 031} Ly 63z uJ 016; UJ o040} UJ 10l 4 0.356) ud
farsenc 24 71] oss| i8{  J 18] 4 47 s1) 4 18]
|Esﬁum 238 87 106 786 2.0 539 123 274
{iBarytium 0050] U 10 038 538 0.27 080 075 051
ficadmium 030f U 048] 4 o44] J 056] U as7{ 4 wol paol J o) J
Hcaicium 3230] o 278 338 742 674 1420 3940 621

[Chromium 871 J 43) J 66] J 24 25 J 18.2] J a 50f J
JiCobalt 21} J 38 14 34 25 a4 56] J 47
[iconper 208 4 251 Us 23} 56l ug a0l W 505] J 753 591 U
ffron aozol 5000 4200 10000 7140 £0700 10300 11700
ffLeadt 122 asi . 57] 4 3ol as] o $9] J 15 8ol 4

agnesium a3l J 375 575 1410 1080 120 8927 1300,

anganese ] ssal 4 sl 4 67] J sl 1220 4 225 259 192] J
vercury ooso] U ~ oosal u o048 U asstl u aoso] U o1of J 082 o047l U
ﬂ\qelywenum NA NA NA, NA| NA NA NA NA
Bickei 6.3 18 286 30 22 97 24.2 54
fpowssium 542 187 331 1570 947 511 386 1120]
jiseienium 047] U a1 u 1.2} us i8] 18] U aol wd os8f U 23{ W
fiSiver 033} U 080§ Ud 0,62} UJ pEs] U 016 Ut asol uJ o20] U 071j W
Hsedium 23| U se5] u 768 U atg] U a80f u 185 101} J 189

[T hallium 086] U 045 U 03] U 0321 U 048] UJ a40f U 080} u 36| U
iivanadium %1 67 27 82 52 160 146 46

Zinc 420 537 a7 563 iz 87 4 801 831

L. pot detectad; UJ- Detection limil approximata; 4 Quanttation appioximate,
" - From diluticn anaiysis; R- Rajecied; NA-Not snaiyzed,
EBTB- Equipmeny/T np blank contaminanon




-

TABL
SUMA
DRAF

CENTR
N

E 4-2e {cont.)

MARY OF METALS EE‘E{:TED
T TECHNICAL MEMORAND
EDALE MANGR F"—'STGnATIUN PROJECT SITE

ORTH PROVIDENCE, RH

PAGE3 OF 6

N SUBSURFACE

ons

- SCURCE AREA iINVESTIGATIONS

SLAND

fiSampls Numbar omsowwos-12 | fomsomwoeoxs | fomso-swos0uRD! CM-SOMWO0S-0608 | ICM-SO-MWO7-0304 | JOM-SOMWO7-0408 | |CM-SO-MWO7-0808
fisamnte Location fawos MWos MAOE M08 MWDS WWOT MO? MW7
{ete Sampied §/1272001 121972000 1215972600 121972000 122172000 1272172000 1272172000
jfnier=! 100-12.0 2040 2040 4080 6080 3040 40560 5080
i Field Dup, CM-SO- Fisid Dup. CM-S0O-
;Ibc idantifier Nane MW06-0204 MWOS 0204 None None Mone Mone None
H!’:‘.L Meial Analysis . -
lmaixa)
E‘,“-"—Immhm 4535 5030 ) 5580 4820 4330 3250 7390 2830
Bantimony o.as} us sof d4l g 551 UJ a8l uJ 45| L a8 Uy 46; U
Arsenic 33 4 59) 4 59 54 4 28l 4 171 J 23] 4 250 J
jpanum 332 J 142, 855 P 320 420 249 153
Berytiom 048 0.24 026 544 .25 0.2 02 020
ficadmism R 11 4 37] 4 78l 4 oa7l i oasl J o7l 4 014}
482 789 862 1580 1150 732 1470 5491
a0l J 506 311 330 7:4 83 10.2 33
a7l 4 54 45 55 170 80 36 5
78} Uy g1l J 74l J s87] J 8sl J 208{ J 102 J 28
14000 12400 12200 11100 ss570f | &720 9150 7830
s70| 4 28] 4 103] J 177( J 140l J R 58] 27
1240 384 1580 570 619 om0 654 779
{anganese 380 J w2l o 176} 2 182] J 914l g 574) 4 14G{ 937
ffercury 0.052] U 020 016 g1 o080l U 0.050f U 0.060] U 0050
[Piciybdenum NA NA NA NA NA NA NA
Ekez 51 J 85| 115 214 48 83 51 24
fiPotassium 1110 814 893 455 482 976 450 658
fSererm 388U 12 osa) sal o asal U aszl v 1) 4 052
ISiiver 263} Ud a7 14 osil 4 630] U os4l J B 03
IiSedium 151 g 1471 U 120] U 236; U i78] U 147 U 171l U 130
liThafiium 031] U o89| U o%0f U ) 14] U 055) U 082f U asal U 083
Vanadivm gol g 120 109 %8 ag 17.0 100 g4
ine saol o 454l g 37| J 438) 516] J 544] J 520| J 182

U- pot detected, UJ- Detection imit aporeximate; J- Quantitation approximate;
* « From dilution analysis; R- Rewectad, NA-Not anaiyzed,

EB/TR- FquipmentTrip biank contamination




TABLE 4-2¢ {cont.}

SUMMARY OF METALS DETECTED IN SUBSURFACE SCiLS

DRAFT TECHNICAL MEMORANDUM - SCURCE AREA INVESTIGATIONS
CENTREDALE MANOR RESTORATION PROJECT SITE

NORTH PROVIDENCE, RHODE (SLAN

PAGEA4 OF 8

{fSample Number CM-SO-8W0B-0102 CM-SO-4w08-0204 | fom-so-ou CM-SO-MWOB-0408 | |CM-SO-MW08-0508 CM-SO-MWO09-0406 | |CM SO-MWOS-10114 N SO W1 80102
i{:‘lfmple Location AW08 MWDs Tvwos MWOS LINO8 [rre [P W14
i:L-m- Sampied 1272672000 2120 1202672000 1212672000 1212602000 1211872000 12/18/2000 71372004
{fnterval } 1020 2049 20-40 40-6.0 5080 1550 10.6-11. 10-20
ii Field Dup. CM-SO- Field Dup CM- Field Dup, CM-50-
I[":\C Identfiar MNone MWOR-0204 SO-MWDR-0204 Nena None None None MW14-0102
AL Meta! Anaiysis '
limGKa)
ARirmiaum 6270, 1380 4310 4510 2850 5910 g 3220
pratimony €8 J 581 U 84] U 51 U 550 U §.0f UJ 44wy 19] U
Ir‘usenrc 8.0 58 95 28 13 U 82] J 21] J a7
{fBanum 218 872 500 .4 144 50.1 388 872
{Berylium 0,050} UJ 0.060] UJ 0 060 UJ 0.0s0) U 0.050] U 0.51 026 383
Cadmiven B 35} 17 J 24l J o24} ¢ o.10f uJ 054] 4 013] J i
[iCaiciem 268a] J 2i80{ J 2110} J as7] 4l 624] 1160 820 100
IChremium 628l 4 336) o 674} J 104l 82f 4 402 58 i2.3
HCohak J 933( J 25 J 33l 188 J 31 22 4.4
Capper 166! ) I 563] J 431 i 451 71} 4 391 U 537
{fron ss200f 1 32200§ 4 500001 J 10300} J sa20l S 12400 10300 820
fhead ) 380 208} 287 137 25 1ol U 54 J 10
#agnesuum 24a0! 150 J 1300] J w7o] 4 y sesl 1190 1120 739
{panganese a4l 327| 4 485{ J 168 J REE 23z] 4 161 175
{iercury N 07 050 0.95 0080 U 0060] U 015 0.060 U .10 ul
{Pciybdenum NA NA NA NA NA NA NA NA
{iiickel w8 1.8 J 131 J 43 33 64 28 _ 11s
{Potassium 1050 552 450 392 483 1150 1420 s08f 4
f:;g.;.mum 22 13 23 048} U ool 089] U 051} U 035§ U
ffsiver 068 082 49 533t U 036 U 048] J 049) J 043
{isodium 763 s11] J 5421 4 29 U 28| U 159) U 2] u 783 U
Thallium 35 15| J oasl u oasl u 121 U 8381 U 0.84] UJ
Vanadium il sl o 110] J 144] J 128 a7 125 5 127
Zinc 555 308 254 20 188 i51] 4 235 J 131

U- Not getactad, UJ- Delection limit approximats, J- Quantitsiion approximi
* - From dilution analysis; R- Rejected. NA Not analyzed;
E£5/TB- Equipmeni/Trip blank contamination
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NORTH PROVIDENCE, RHODE ISLAND
PAGESQF S
ifSample Number CH-50-DUPCE 0701 | JOM-SO-mwia-0204 CM-SO-Kivy 1 4-0608 CH-SO-MW 1500204 Ci-SO-MW150-0406 CM-SO-DUP0S-0801]  |CM-SO-MW15D-0508 CM-SO-S802-0204
ifSample | acation Myt i1 w4 MW150 MW15D MWISD MW15D 5802
[Daiw Samplac Tra2001 emanons 71152001 87772001 8772001 8772001 87712001 1722004 i
finiorva! 16-20 2040 E0a0 20-49 4068 4060 6080 20-4.0
}i , Fieid Dup. OM-50- ) ] 1 iField Dup. M-S0 Field Dup. CM-SO- Field Dup, CM-SO-
- Wentifiar MW14.0702 Norie hone Nofie MW15D-0408 MW15D-0405 None SB02-0204
i[ff;““. Metai Anatysis ) B
limarxs)
Aluminm 3250 8740 13400 2840 5070 49 5200 3700
Pntimony 18 U 228 U 208 U a3el u 048} L4 049§ way as6e! ug 185
Arsenic 8.0 68 83 1 J 26f J 28] U 181 83
{Barium 5.5 938 102 16.2 388 323 82 334
BBeryiurn __063 054 1.0 0.41] U 950) U 237l v oss] U 058
:lg:adm-:um 11 038 =] q085{ U a.12{ s a12f ud 0.085 067
fiCaicum s7sl 8070 1870 £06] 152 1420 560 a38]
{iChromium o3 a8 73 36] 58] 4 sel J sal 403
Jfcosan 3y 45 12g] J 1 B 180 21 26 187
.iCopmr Ai5 155 125 60 127 856 4 3 Eéé 4
iron 8520 142 30300 544D 11100 9410 9260 12500
| ead 575 138 g0 152 4 8e0f J 4371 J 1347 U 1580
“Magnas‘»um 782 1580 820 702 803 i B47 ) 1080 888
lisanganese 147 275 1100 759 160) i 142 156 168
fercuy o.30} WJ o17) J4 814l L coss] u 0049 U aosal £.047] U 049
flotybaenue A NA NA NA NA A NA NA
hicker 1.2 57 52l 4 8.4 87 41 42 5.4
Potassium 533 ari izl J 431 496 466 435 570
0.34] U o471 U asstug a52] L) oga J 0.80] UJ o7al 4 13} W4
3|\ U g4l u oasl u a1t o.10f LJ 0.1 Us 0.1 W ool u
758 U g7al U 74l U 387{ U 438} U $31) U a10] U 865) U
Thatium 091§ Ud 4l ug 0.95; L 0.8 g 085§ UJ .88} UJ 0.88} Ud 117
iivanadium 113 142 189 Hoj J 1sf J 1341 J el 150
Zine 115 770 90.3 204 118 125 03 273 4

{1 Not datected; LI Detection limit approzimate; J- Quaniitation approximate;
* - From dilution anaiysic,

R- Rejectad; NA-Not analyzed,

ERMB- Equipmant/Trip biank contamination




TABLE 4-Ze {coni}

SUMMARY OF MET AlS DETECTED iN SUBSURFACE S0iLS

DRAFT TECHNICAL MEMORANDUM - SCURCE AREA INVESTIGATIONS

CENTREDALE :‘GANO RESTORATION PROJECT SITE

NORTH PROVIDENGCE, RHODE ISLAND

PAGE 6 GF 5

tEarnple Numbper Cid-SO-DUP03 CM-50-5802-0408 CM-S0-5802-0608 CM-S0-SR03-0204 CM-SC-5803-0406 CM-S0-DUFG5 CM-SC-5B803-0608 CM-S0-8B03-1820
fiSample Location SBO2 8802 SB02 5803 5802 5803 8R03 5803
{fate Sampied 1732001 17312001 17342001 11902001 1472001 11872001 17972001 12001

interval 2040 4060 6080 20-40 4080 4060 B0ED 18.0-20.0

ux Field Dup. CM-50- N Field Dup CM-50- Field Dup CM-S0-

idantifier S802-0204 None MNone None SO03-0406 SRO3-0408 Nane Nong

lFAL Metal Analysis i

MOIKG)

A uminum 4080 4080 1850 2360 2560 2880 2070 1520
Futimony a2 10l 4 15 053} U 0521 U 53] U 053] U 050! uj
!EGNC 62 54 42 18 10 2 11 078! i D74 J!
}Enum 474 775 135 78 218 247 186 142
[[Beryiluim 058 082 a7 028 U 028 U 028} U ozrl U ozz! ujl
ffcadmium 11 034 625 0.068) U 0.068] U core} U 0.069] U ooes! i
licatcium 782 707 384 807 834 840 684 sl
tichromum 498 379 202 8.2 121 37 2.4 41
lcobait 55 40 25 i3 17 18 25 097
IEFWF aey J ¥hap U 911 J isgl U 558; 4 551 J 461 J 3.3 4=
ffron 14500 12400 7520 5 ] 6940 5780 5040 3570
{200 211 85.0 534 556! 10.0 74 50 57
&aagnesa-_-m 924 384] 427 608 1020 1310 676 549
jpenganese 128 28 925 852 102 923 827 602
JPaercury 088 21 035 052 0oss| U o0d8] U 0os0| U oost! uff
Jolybasnum NA R Ty HA NA NA NA NAY
pvcke! 52 58 28 X 48 28 16 15
BPotessium 525 528 228 378 716 520 543 377
fiselenium i3l U 12 u 092] U oss| U 097 U 10 U osel u 0s3j uil
fisiver otel 4 o1 u 0.085] U 00%2] U 0.0%0] Uy oos U 0092 U acs7) Ul
fsodiam o8] U 2451 20| U 185{ U 170] u 73| U 201} U 154] ull
Thaliizm 11.3 154 67 S 58] J 53f J 531 J e
h/anadivm 183 185 83! 75 48 54 40 33

inc 3200 4 724] 4 518 4 il J 532 173 4 156] J 1150 J

iJ- Net datectad, UJ- Detection limat approxdimate; J- Quantitation approximale,

® - From dilution analysis, R- Rejactad; NA-Not

analyzed,

EB/TB- Equipment/Trip blsnk contamination




TABLE 4-3
HYDRAULIC CONDUCTIVITY IN SHALLOW OVERBURDEN
SINGLE WELL PUMP TIEST RESULTS
DRAFT TECHNICAL MEMORANDUM - SOURCE AREA INVESTIGATIONS
CENTREDALE MANOR RESTORATION PROJECT SITE
NORTH PROVIDENCE, RHODE ISLAND

g 3-8 . arse sand, trace silt)

over fine to coarse sand and gravel

MW-025 3.8-10 fill (fine to coarse sand, some gravel, trace sit, 9
wood, brick, glass) over silty fine sand

MW-038 5.2 -10.1 fill (fine to coarse sand, trace silt, wood, brick, 20
asphait?) over fine to coarse sand and gravel

MW-043 6.7 - 14.5 | fine to coarse sand, little to some gravel, trace to 48
little silt

MW-065 5.4-10.0 | fill (brick fragments, sand, gravel, silf) 11
over fine to coarse sand and gravel

MW-07S 3.8-90 fine to coarse sand over fine to coarse gravel with 21
some fine to coarse sand

MW-08S5 3.1-11.4 | Fill (silty f-m sand, trace glass, wood) over 4
gravelly fine to coarse sand with cobbles and two
inch thick layer of organic silt/peat

MW-089S 7.8-115 | sand and gravel, extent of fines unknown 12




TABLE 4-4
HYDRAULIC CONDUCTIVITY IN MODERATE TO DEEP OVERBURDEN
SINGLE WELL PUMP TEST RESULTS
DRAFT TECHNICAL MEMORANDUM - SOURCE AREA INVESTIGATIONS
CENTREDALE MANOR RESTORATION PROJECT SITE
NORTH PROVIDENCE, RHODE ISLAND

MW-02M 23-31 gravelly fine to coarse sands and sandy gravels 190
with little to no silt

MW-02D 62.8-70 | fine to coarse sand and gravel, little silt 33

MW-04D 405-46 | fine to coarse sandy gravel and gravelly fine to 33

| coarse sand, trace to little silt

MW-07D 51-58.5 | fine to coarse sandy gravel and gravelly fine to 49
coarse sand, trace to little silt

MW-10D 38 - 46 gravelly fine to coarse sand and sandy gravel, 10
trace silt (little to some silt at 42-46 ft ?)*

MW-11M 34 -43 gravelly fine to coarse sand and fine to coarse 49
sandy gravel

MW-13D 37 -46.23 | gravelly fine to coarse sand and fine to coarse €5
sand, trace silt

MW-14M 247 - 35 | gravelly fine to coarse sand 7

MW-15M 46 - 54 fine to coarse sand and gravel, trace to few silt 12 b

* Poor sample recovery between 42 and 46 ft bgs. Irnmediately below this interval (from 46 to 52 ft bgs) soil
contained little to scme silt.



TABLE 4-5
HYDRAULIC CONDUCTIVITY IN BEDROCK
SLUG TEST AND SINGLE WELL PUMP TEST RESULTS
DRAFT TECHNICAL MEMORANDUM - SOURCE AREA INVESTIGATIONS
CENTREDALE MANOR RESTORATION PROJECT SITE
NORTH PROVIDENCE, RHODE ISLAND

MW-048

MW-10B 60 - 84.5 | gray granite 18.8 17.0 16.4 16.0 NT

MW-118 £9.5 - 89.5 | gray to greenish- NT NT NT NT 8.3
qray gneiss

MW-128 52.5 - 101 | greenish-gray schist 1.1 0.3 0.9 0.2 NT

MW-13E 50 - 80 green schist over 2.2 1.0 1.2 0.8 NT
gray schist

NT = not tested




TABLE 4-6
HYDRAULIC CONDUCTIVITY IN BEDROCK PACKER TEST RESULTS
DRAFT TECHNICAL MEMORANDUM - SOURCE AREA INVESTIGATIONS
CENTREDALE MANOR RESTORATION PROJECT SITE
NORTH PROVIDENCE, RHODE ISLAND

Logation o FROEANOY i
MWV-04B 50 - 55, . MW-12B 55, ;
52.5 - 58 0.9 §7.5 - 63 0.01
57.5 63 0.3 63 - 68.5 0.00
62.5 ~ 68 0.1 68.5 - 74 0.01
67.5-73 3.0 74795 0.00
MW-10B 66.5— 72 3.2 79 --54.5 0.02
716~ 77 0.0 84 - 89.5 0.00
76.5 - 82 0.0 89 - 94.5 0.00
MW-118 86572 0.1 94 —99.5 0.00
69.5-75 0.1 MW-13B 60.5 - 66 0.00
74.5 - 80 0.0 | 71-765 0.00
79.5 - 85 0.0 |




TABNZ 4-7
VERTICAL HYDRAULIC GRADIENTS
DRAFT TECHNICAL MEMORANDUM - SOURCE AREA INVESTIGATIONS
CENTREDALE MANOR RESTORATION PROJECT SITE
NORTH PROVIDENCE, RHODE I1SILAND

Groundwater Elevation Vertical Gradient ||
Elevation
Top of Screen Screen
Location | Screen Length | Midpoint 4-Qct 1-Nov 400t 1-Now

MN-025 911 8 &7 1 922.53 92 46
MW-02M 71.4 5 5.4 92.54 248 (.001 0.001
MVV-020 32.0 4.5 297 92.45 92,38 -0.002 -0.003
F-15 91.4 5 88.9 91.20 91.20
MW-04D0 53.8 3 52.3 91.35 91,34 0.004 0.003)
MV 04 B3 50.0 31 34 5 91,28 91,26 -0.004 -0.003
MW-075 4.8 7.8 ¢0.9 93.68 93.64 ‘
MWN-070) 453 5 42.8 93.78 93,70 {.002 0.001
TMIVW-3% 95.9 5 93 .4 04.78 G466
VMW-‘.'UD 65.1 5 62.6 94,78 94.68 0.000 0.001)
MW-108 44.8 24 5 32.6 94,74 94 .63 -0.001 -0.002
MW-118 9.7 5 97.2 94,72 Q4,55
MWW-11 M 83.3 6 80.3 04,72 94.58 0.000 0.002
IMWA-118 60.0 30 45.0 94,76 94.64 0.001 0.002
IMW-12D 64.2 5 61.7 90.63 90.60
‘MW-J 2B 50.9 485 28,7 90,66 90.63 0.001 0.001
MW-135 5.1 10 90.1 91.90 91.83 .
MW-13D 59.7 6.33 56.5 91.89 91.82 0.000 0.000j
MW-13E6 48.7 30 33.7 91.89 91.85 0.000 0.001
I P-21 96.1 5 93.6 94.36 94.30
lg\;j‘ﬂ- -14M 70.6 5 68.1 94.59 94.51 0.008 0.008)

* Actual screen length is not known. Screen elevations for TMW-3 are based on the elevation of the
bottomn of the well (80.9 ft) and the assumption that a § ft screen exdends to the bottom of the weil,
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TABLE 483
SUMMARY OF DETECTED DIOXINS AND FURANS IN GROUNDWATER
DRAFT TECHNICAL MEMORANDUM - SCURCE AREA INVESTIGATION
CENTREDALE MANOR RESTORATION PROJECT SITE

NORTH PRGVIDENCE, RHODE ISLAND

bmﬂe Number CH - GW-MWO1-01 CM-GW-DUPO1-01 CHM-GW-MW02-01 CM-GW-MW03-01 CM-GW-MWOS-01 CM-GW-MWO7-01

ffsample L acation MWO1 MWO1 MwWO2 Mwo3 MWOS Mwor

f.fte Sampled 20212001 212172001 22212001 212472001 272212001 212212001

|Ec Fie_!-:_: Dup CM-GW- Field Dup CM-GW-

Identifier MW01-01 MW01-01 None None None None

HfIRered Unfitered Unfilterea Unfittered Unfiltered Unfitered Unfitered

floioxin Anatysis (part) 002068 D208 002084 002081 DO2053 oo2082] |
1,2.3.4.6,7 8-HpCOD 10 2| EMPC 56 U 5.3] EMPC 60 U 67 U 65 U
123467 8-HpCOF a7l U 38 U 18] U 3sl ol 44 u 36l U
1.2.3.47.6,8 HpCOF 55 U 46 U 21 u 48 u 52 U 43 U
1.2.3.4.7,8.HxCDD 45 U 41 U 1.8 u 38 7] 51 U 40 U
1.2.3.4,7,8 HxCDF 29 U 26 U 1.2 U 27 U 31 U 26 U
1,2,.3,6,7,8 HxCDD 45 U LR 8] 18 U 40 u 5.1 U 4.0 Ui
4.2.3.6,7,8-HxCDF 28| U 26 U 1.2 U 26 u 30 L) 25 U
1,2.3,7,8,9-HxCDD 4.3 U 39 U 1.7 Y] 3.8 U 49 [} é,_sl U
1,2,3,7,8,9-HKCOF 3zl 30 U 14 U sol  w 35 U 28] U
1.2,3,/,8-PeCOD 33 U 3.4 U 1, u 35 U 45 U 35 U
1,2,3,7.8-PeCOF 23 u 22 U ) 1 u 24 U 28 u 24 u

fiHex NR NR ) NR NR NR NR
2,346 7 8-HxCDF 30 [¥] 28 U 13 U 28 u 33 U 2 U
12.3,4,7 8-PeCDF vl u 2 11 u 24 U 29 1Y) 24 U
2,37.8.7CDD 6.4 J 4 u 47 J 36| EMPC 30 9] 24 U

2.3.7,8-TCDF 17 ] 18 u 0.80 U 19 U 23 U 2.1 U
COCRD 72.4 J 19.0 J 520 J 155 J 128 J 13 11 EMPC
flocor w1l 4 72 u a7l u 72l wu 86 y 72 v
lotat HPC.OD 10 2] EMPC 56 U 10.8{ EMPC 60 U 67 U 6.5 U
Total HPGOF 7 1] EMPC 47 u 40 42 ¥} 48 U 38 U
Total HXCOD 44 U 41 u 1.8 U 39 8] 50 U 40 U
Tatal HeCOF 30 U 27 U 13} u 28 U 32 U 7 U
Tatal PeCOD 11 U 14 U 16 u 35 u 45 9] 5 U
Total PeCOF 22 u 22 U 1.1 ¥ 24 1] 28 U 24 U
Total TCOD 64 238f EM 47 36| EMPC 154] EMPC 8.1] Empc
Tolal TCOF 47| EMPC 67| EMPC 080 u 41 23 u 24 3] EMPC
Texicty Equivalency NA NA NA NA NA NA
U - Not detected: UJd  Delection imit approximate; ) - Quantitalion approxmate,
* - From dilution analysis, R - Rejected, NA - Not analyzed; NR - Not repnrted, E:MP(‘ Fstimated Maximum Possible Concentration
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- Estimated

PC
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rovimate

zed, NR - Not reported, EM

-tion limit app!

e
= L

- Not analy:

Eiecied, NA

U - Not detactad:
lysis; R - Réj

73

* . From dilution anal




TABLE 4-8a {cont.}

SUMMARY OF DETECTED DIOXINS AND FURANS IN GROUNDWATER
DRAFT TECHNICAL MEMORANDUM - SOURCE AREA INVESTIGATION
CENTREDALE MANOR RESTORATICN PROJECT SITE

NORTH PROVIDENCE, RHODE iSLAND

=

Ipamp'.e Humber CMS-GW-MWO2D.02 CMS-GW-MWO2ZM-02 CMS-GW._3W025-02 CMS-GW-MW03S-0? CMS-GW-MW048-02

jiSample Location MWO20 MWO2M MW02S MWO3S MWO4B

[Date Sarmpied 8132001 8132001 84312001 B/16/2001 81141200+

“OC identifier None MNone None None Nona

[¥neres Unfitered Unfitered Unfitered Unfiltereg Unfittered

Iotoxin Analysis {pgiL} 003884 003883 003885 093900 D03889 003888
1,2,3,46.7,8-+pCOD 23 U 37 u 42 U 84 U 4.0 T 20
1,2.3.4 67 8-HpCOF 11 U 14 U 22 U 3.9 U 23 U 1.0
123478914pCDF 12 U 6l U 28 U 49 Ul 28] U 20
1,2,3,4,7,8-HaCDD 13 u 18 U 25 U 53 U 25 U 12
1,2,3,4.7,B-HYCDF 057 u 0671 EmpC 18 U 13 U 17 U 25
1,2,3,6,7,8-HxCOD B 17 u ' 54 U 28] U 1.2
1.2,3,6,7,8-HxCOF __ 0.80 u 1.1 u i8 u 34 up 17 uy 24
1,2,3,7,8,5-HXGOD B 3 U 1.6 u 25 U 53 U 2.5 U 38
123,7,8 9-R(CDF Cos] U 13w 291 U 42 U 211 U 40
1.2.3.7.8-PeCO0 osol U 121 o 18l U 48] U 18] U 32
1.2,3,7,8-PeCDF 06.70 0 1.0 U 186 u 39 U 1.4 U 38
fHCX NR N2 NR, NR MR

b 3,467 8-HyCOF 5 u 11 u 18 u 33 U 17 u 39
2.3.478-0eCOF “os0] U ~ osol 15 U 370 G 18] U 35
37,8 7C00 12 J RE D 18] u 11 3] 16 U 33
2,378 ¥COF 0.60 u 0.90 u 16 U 14 U 15 U 0.8

jlocoo 32} EMPC 32 U 135 u 1671 EMPC 10.4 U 210

{OCOF 27 u 38 u 38 v 107 U a7 y 51

otal HpCD 23w a2l 22] W aal  wl 40 Uj o
fotat HpCDF 121 W 18] Wi 25 W 3gl  w 25 U4 4.1
Total HxCDD 18.5{ EMPC 17 4] EMPC 25 uJ 513 uJ 2:5 uJ 8.5
Total HC 057 Ui 087 EMPC 18f W sal W 18] U 1.8
Tatal PeCOD 5.5] EMPC 38| empc 19)  w aol Uy 4.6] EMPC 89
[Total PeCOF oro] W 0.60 J 181 U sl w 14] U 35
otal TCOD 4.4f EMPC 2.3]{ EMPC 18 W 113 W = 16]  w 3.8

Total TCOF 31 Sane 41 empre 1l w w7l Ul 15 u

{{Toscity Equivaiency 2] o J oool U 1.0 . 000] U

U - Not detected; Ul - Detection limit approxamate, .J - Guantitation approximate;




TABLE 48a {cont.)

SUMMARY OF DETECTED DIOXINS AND FURANS !N GROUNDWATER

DRAFT TECHNICAL MEMORANDUM - SOURCE AREA INVESTIGATION
CT

CENTRERALE MANOR RESTORATION PROJECT SITE

NORTH PR DVIDENCE RHGDE 1SLAND

HGD
PAGE 4 C
gsumpae Number CMS-GW-MWOD4S 02 CMS-GW-DUP1-02 CMS.GW-MW05SS-02 CMS-GW-MWOSS 02 CMS-GW-MWOTD-02 CMS-GW-MWE7S02
f[sampie Location MW04S MW04S MWOSS MWOSS HMWO7D MWO7S
jfOate Sampled 8/44/2001 jer142001 8/1572001 8/15/2001 £/15/2001 8/15/2001
Feld Dup. GMS-GW- Fieid Dup. CMS-GW-
; Wentiher MWDAS-D2 AMWDAS2 ratete hone Nong
itered Unfiltered Unfiltered Unfiltered Unfilterad Unfiltered
E'Q!oxin Analysls (poil) 003886 DO03aa7 DO3894 003893 DO38g4 003892
1,2,3,4.6.7 8 HpCOD 60 U 5.8 u 62 U 4.4 U 3.7] EMPC 30
1.2.3,4,6,7 8-HpCDF 1 8] EMPC 34] EMPC ' 34 u 22 U 40 U 21
12,34,7.854pCOF ' 35 u 1.7 u a1 u 28 U 3.6] EMPC 25
1,2,3,4.7,8-HxCDD 31 U 58] EMPC ' ar U 6] U 42 f 24
1,2,3,4,7, 8-HCDF 22 u 3.7 u 25 i i5 U 45 u 21
1,2,3,6,7,6-HxCD 3.2 u . 68| EMPC 3.8 U 2.6 U 4.0 J 2.4
1.2,3,5,7,8+CDF 22 u 2.5] EMPC 1.6| EMPC i8 U 4.4 J i5
1.2,3.7.8,5-HCDD 3.1 u 5.1 4 3.7 U 28 U 4.2{ EMPC 24
1.2,3,7.8.5-HCDF 2.7 u 2.5 L 3.0§ EMPC 2.0 5] 5.1j EMPC ig
1,2,37.8-PeCDD 23 U 3.2 J 202 22 U 3.3] EMPC 2G
1,2,3,2.8-PeCDF 18 U 38 J 23 u 23 J 3.8 J 27
HCHX B KR MR 270 J R NR
12,3.4.6,7 B-HxCDF 2.2 {5} 34 J 31 J 16 19} 3.7 J 14 E
2,3,4,7,8-PeCDF 1.8 i 2 8} EMPC 2.2 U 15 u 2.8] EMPC 15
2,3.7,6-7COD 20  ul 14 U 4180 J 66 J 3.4 J 18
2,37 8-7CDF 1.8 U Q90 u 23 4 12 U 1.1 u 1.4
flocoo o8] wu 971 U 102 EMPC 711 U 131 U 58
focor 57 U 7.0l EMPC 83 U 59 u 7.3 U 5%
[Totai HECOD 6.0 Udj 58 Ud 6.2 Ul a4 it 37{ EMPC 35 L}
Totai HpCOF 15| EMPC 34) EmpC 4.2] EMPC 24] s 7.6] EMPC 23 W
Totai HXCDD 31 Ui 4561 EMPC 82| EMPC 260wl 18.6] EMPC 24]
Total HXCDF 73l Ud 12.01 EMPC 99.2 J 160wy 17.6] EMPC 3.4{ EMPC
ifTotai FeCOD 23l Ui 571 EMPC 3940 J 221w 3.3} EMPC 2.7] EMPC
otai PeCDF 18l i 60 J 1140 J 23 4 38 J 2.7 !
Total TCOO 298] W 14) U 4480 4 S 34f Wi 180w
Total TCOF 1.8 UJ 0.80 Ul 2710 J 1.2 uJ 111 EMPC 1.4 Ud
Taxicity Equivalency 0.00 u 714 J 4400 J 6.7 J 11.0 J 0.28 4

U - Not detected, UJ - Detection Wmit approomate; J - Guantitation approdimate,
* . From dilution analysis; R - Rejectad; NA - Not analyzed; NR - Not reported, EMPC - Estimated Maximum Possible Concantration
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TABLE 4-8a (cont.)

SUMMARY OF DETECTED DIOXINS AND FURANS IN GROUNDWATER
DRAFT TECHNICAL MEMORANDUM - SOURCE AREA INVESTIGATION
CENTREDALE MANOR RESTORATION PROJECT SITE

NORTH PROVIDENCE, RHODE ISLAND

PAGE 6 OF 7

IISamp!e Number CMS-GW-MW1iy-02 CMS-GW-MW115-02 CMS-GW-MW128-02 CMS-GW-DUPO3-02 CMS-GW-MW12D-02 CMS-GW-MW13B-02

lisample Location MW 114 MW11S MW128 MW128 MW120 MW138

[Date Sampled 82272001 812212001 812212001 8/22/2001 82212001 8232001

|[oc Field Dup. CMS-GW- Field Dup, CMS-GW-

Identifier None None Mvw128-02 MwW128-02 None None

|Fnered Unfittered Unfittered Unfiterad Unfiltered Unfiftered Unfiltered

oioxin Anatysts (parL) 003909 003914 D03910) 003911 003915 D318
1,2,3,4,6,7, 8-HpCDD 38 Ui a7 u 28] EMPC 47 U 39 U 36 U
1,2.3,4,6,7 B-HpCDF 17 u 21 U 16 u 5€ U 24 u 24 U
1,2.3,4.7.8.9-HpCDF 24 LiJ, 24 L 19 uJ 25 £ 27 W 239 uJ
1.2.3,4,7 8-HxCDD 23 U 25 U 21 U 26 i 27 U 24 U
1,2,3,4,7, 8- HxCDF 15 U 15 1 28] EMPC 34 . 1.3 U 1.8 U
1,2,3,6,7,8 HxCDD 24 U 2.8 u 1.4} eMpC 27 U 28 u 25 u

w.T.B-m 15 ] 1.5 U 30 U 18 ut i.8 u 98 U
1,2,3,7,8,9-HC0D 23 U 24 v 29 u 28] ul 27 ¥ 2.4 !
1,2,3,7.8,9-HxCDF 19 u 18] U 1.5 U 20 U 21 u FX u
1,2,3,7.8-PeCOD 23 U 15| EMPC 1.9 u 28 U 2 U 19 u
1,2,3,7.8-PeCDF 1.7 U 1.8 u 3.7 U 35 U 23 u 16 U
CX B NR NR NR NR NR NR

2.3.45,7 8-HrCOF 15 U 1.5 u 12 u 18 u 17 u A7 u
23.4.7,8-PeCOF 15 U 18 U 171 empc 19 U 21 U 1.5 u
D.3.7.8-TCOD 19 u 22 u 22| EMPC 47 U 27 U 15 u
P 3,7 8-TCOF 18 U i5 u 1A u 42 4 18 U 18 u

{locoo 48 u 74 u 13.2 U 195! U 6.2 U 52 u

focoF 51} Empc 52 u 11.0] EMPC 17.2 U 54 u 42 u
Total HPCDD agl 37 d 2.8{ EMPC 8.1] EMPC 39 W 38 Wl
Total HpCDF 17w 230w 18] W g,_s ud 25| W 28] W
Total HXCDD 8.2] EMPC 295} gMpc 8.5] EMPC 8.0f EMPC 31.1| EMPC i1.2] EMPC
otal HXGOF 16( W 18] W 58] EMPC 31w 1.3 U 1B] W
Total PeCOD 23 W 61§ EMPC 9] W 28] U 13.9] EMPC 19 W
Total PeCOF - 16 W 18] us 53| EMPC 39, 22 w i6f  uw
Total TCDD #4.6] EMPC 11.1] EMPC 22| EMPC 11.2{ EMPC 15.6] EMPC 19] U
Total TCDF 10.8] EMPC 10.1} EMPC 38{ EMPC 17f ug 7 6] EMPC 4.5] EMPC
Towicity Equivaiency e 000l Ul 000l W ooo]  wdf 0o00] ul 000 i

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate,
* . From dilution analysis; R - Rejected, NA - Not analyzed, NR - Not reported, EMPC - Estimated Maximum Possible Concentration




TABLE 4-8a (cont.)

SUMMARY OF DETECTED DICXINS AND FURANS iN GROUNDWATER

DRAFT TECHNICAL MEM

CENTREDALE MANOR RESTORATION PROJECT SITE
NORTH PROVIDENCE, RHCDE ISLAND

CRANDUM - SOURCE AREA INVESTIGATION

PAGET7OF7

H

fisampte number CMS-GW-MW13D-02 CMS-GW-MW135-02 CMS-GW-MW14M-02 CMS-GW-MW15D-02 CHS-GW-TMW3-02

fisample Locaton MW13D MW13S MW 1an MW15D THW3

fiDate Sampled 872372001 872372001 ler2i7200s 872112001 A23/2001

aC identifier Nong None None INone Nane

|fitered Unfiltared Unfiftered Unfiered Unfiered Unfitered

[IDloxin Analysis (pg/L} 004062 004083 p— — —
1.2.3.46.7,8 HpCOD 38l u 55w 28] U 0] U 48] ull
1,2.3.4,67,8-HpCOF 82] u 0] U 13 i8] U aol  ull
1.2.34.7,8 9 HpCOF _ 23] w 3al W 18] Ui 57 i a7l ud
1.2.3.4,7 8 HxCDD 251 U 3] u 16 U 80 U aol  ul
1,2,3,4,7,8-HCODF 34| EMPC 33l u 0] U 36 U 221 ul
1.2.36.7.8HCOD 26 v gl u isf U 81 U adl ol
1.2,3,6,7.8-HxCOF 16] 231 U 10 U 37 U 22 ul
1,2.37,8,6-HC00 24w sl U i5] U 60 U aol Ul
1,2,3,7,8,8-HCOF 18] U 271 U i2f U U 28] ull
1,2.3,7,8-PeCOD 24, U 6] U 20f U U 28] uf
4,2.3.7,8-PeCOF 20 U 28 U 13 U sl U 1a] Ul
bHCX NR NR NR NR NR
2,3,4,6,7,B-HYCOF 15 u 22 U 1.0 u a6 u 21 Uj
2 .3,4.1,8-PeCOF 18] U 26, U 12f U a5f U 19] ol
2.3,7,8-1C0D 23] U 31 U 15 U st u 21 uf
D 3.7.8-TCDF 16] U 22f U 10] U asl U 1] ol
(OCD0 6.7 EMPC i8.1 u 59 u 17.0{ EMPC 8.5] EMPC]
{OCDF 323| EMPC 85 U 3.9] EMPC 15.4] EMPC ' 9 2| EMPC]
Totai HpCDD 38| U4 55{  WwJ 260w 100f W 48] Ujyj
Totai HOCOF 82| wl 32] W) 150w 52]  wi 33 uUdf
T otai HXCOD 25.7| EMPC 30.0] EMPC 85} EMPC sol W 8.4] EMPC
Toial HxCOF 34| EMPC 33 W 1.0 L 38 UJ 23] Uj
Totai PeCDO 12.5] EMPC 13.5] EMPC 52| EMPC sl ug 26] Ui
Total PeCDF 46 UJ 27 UJ! 13 W 48 5] 19 U_Jﬂ
Total TCOD 7.8| EMPC 6.7] EMPC 265! EMPC 34 3] emec 21 v
Total TCDF 1.5] EMPC 6.3] EMPC 52| EMPC asl W 1.9] EMPG]

axcily Equvalency 000] W 000f  UJ coo] W 000 W 0.00] U

U - Not detected, L) - Detection limit approxmate, J - Quantitation approxmate,
" - From dilution analysis, R - Rejecied, NA - Not analyzed; NR - Not reported EMPC - Estimated Maximum Possible Concentration




SUM...HR. OF DETECTED VOLATILE ORGANIC CO .‘v‘.PGUNDS IN GROUNDWATER
AFT TECHNICAL MEMORANDUM - SCURCE AREA INVESTIGATION
CENTREDALE MANGR RESTORATIO 1‘\1 PROJECT SITE
= R

NORTH PROVIDENCE, RHODE iSLAND
Sample Number CM-GW-MWG01-01 CM-GW-DUPO1-01 CM-GW-MW02.01 CM-GW-MWO3-01 CM-GW-MWO05-01 CM-GVW-MWOT-01 CM-GW-MWO0B-01
[Sample Location MWO1 MwWO1 MW02 O3 MWOE MW08
{Cate Sampled 212172001 272172001 2/22/2007 202142001 22202001 202172001
H__ . Field Dup CH-GW- Field Dup CM-GW
{F2C identifier MWO1-01 MWO1-01 None None None None
:!guf‘tg'ed or unfiltered Unfiltered Unfiltered Unfiltered jUnfiitered Unfiitered Unifitered
i:‘v‘aéat!!g Organic Analysis {UG/A) [AD454 ADASS AD461 AD4ST AG460 AQ450 AC453
1,1,2,2-Tetrachloroethane 0] U 0] U ) 0] U i0] U 1ol U 10] U U
‘v.2 Dibromo-3-chloropropane 18] Uj w0 U 0] U i0] U 0] U 10] U U
2-Dibromoethane o] o] o] U 0] U 10] U 10 u  wlu U
o] U 0] U i6] U 10] U 7 . 10] U EE
0] U o] U 0] U 10] U 51 4 T 10} U
] U o] U io] U 10| U oy 10} U 0] U
i) U] o] U 0f U 0] U 5p 4 10] U 6] J
1] u 0] U 50} U 10} U 1ol b ] 10f u] 10 U
ﬁChiorcbenzcne 0] U io] U i0f U 10f U 100 - wlu 10
flcis-1,2-Dichioroethene 10 U 0] U 10} U 10] U 4 10} U 10{ U
!chlo‘ncmnc 0] U 10, U iol U il u wp u 10p U 10} U
lIEthylbenzene 101 U 10l U il U 0l v 7 10§ U J
Htsopmpy[benzene 0l u 10 U il U 0] U i J 0] U U
limathyi Acetate 10l U 10l U o] u 0] U 0 10} U U
ElMerhyl tert-Butyl Ether iol U i0] U iol U 1 10 10§ U U
IMethyicyciohexane 10i Ui 0] U 0] u 10f U 13 10} U U
Tetrachioroethene ol U 0] U 1wl L ol u 0] U 10 U U
Toluene ol u mnl U i u 10l U 50 4 5 J J
Total Xylenes wi ul 10 U 1l o 10l U 69 10§ U
Trichloroethene wl u 0l U el U 10 U 10] U 10f U
finyl Chionide 10l 1 0] W 1ol 1 10} W 10} Ud 10]US

U - Not detected; U.J - Detection Wmit approamate; J - Quantitation approximate;
* . From dilution analysis, R - Rejecied; MA - Not analyzed




TABLE 4-8b (cont.)

SUMMARY OF DETECTED VOLATILE ORGANIC COMPOUNDS IN GROUNDWATER
DRAFT TECHNICAL MEMORANDUM - SOURCE AREA INVESTIGATION
CENTREDALE MANOR RESTORATION PROJECT SITE

NORTH PROVIDENCE, RHODE ISLAND

PAGE20F7

Sample Number C-GW-MW09-01 CMS-GW-GFC2-02 CMS-GW-GECED2 CMS-GW-MWO15.02 CMS-GW-DUP02-02 CMS-GW-MWO20-02
Sample Location MVWOS GEC? GECE MWO1S MWOiS MWO020

{Oate Sampied 272172001 A21£2001 872112001 B/16/2001 Bi16/2001 BI13r2001
“oc FreW Dup. CHS G- il Top THEDE-

identifier hone None None MW01S-02 MW015-02 None

|r||tered or unfiltered Unfitered Unfittered Unfifterad Unfittered Uniiiierad Unfiftered
Myolatite Organic Analysis (UG/L} |A0455 ADS10 ADS11 AGS06 ADSOT ATEYS

1,1,2.2 Tetrachloroethana 0l U 1 U 10 u i0] U 0] U 101 U
1,2-Dibromo-3-chioropropans 0] U 10 w £ o 0] U 0] U R
1.2-Dibromoethane B 10 u 10 8] 10 o i0 u 10 U 101 U
1.2-Dichlorobenzene 0] u 10] U 1wl y 10} U 10] U 10 u
1.4-Dichlorobenzene 0] U 0 U 10 y i0] U 0] U 10} U
2 Hexanone 0] U 0] W 10w 10] UJ 0] U 10] U
ipcnzcr'.c ) . 4 J 10 8] 10 u 10 U 10y U 101 u
lromotarm 0] U m U ol u 10 U 10 U 10 u
Chiarobanzene i Jd w0 v 10l U 0] U 0] U 108 U
kis-1,2-Dichlorosthene 2 Jd 10 U 18 i0) U 10 UJ 21 2
yclohexane il u o U 10 U 0] U 0] U 10§ U
{Ethylbenzene 0] u 10 u wl U 0] U 0] U 10} u
lisoropyibenzene w0 o o Y wl oy 0] u 0] U 10| U
{Methyt Acetate ol U 1] U ) 0] U 5| L 10| U
{jetnyi tert-Butyl Ether ol u 1] U wol U 10] U 10} UJ 4l J
[iMethyicyciohexane ol u 10} U ol u 0 U 10] U 10l U
Telrachiomethene 2} 0] U 2000 * 0] U 10] U 700} -
Toluene 0 u 100 U 10 U 10] U 10] U 10} U
jiTotal Xylenes 10} U 10 U w0 U 10] U 10l U 10 U
Trichioroethene 0] v 10] u R 10| U 10] u 27
fjviny! Chionde 10 U 0] U Q N 10l u 10f U 0] U

U « Not detected, 1)) - Detection limit approximate, J - Quantitation approximate,
= - From dilution analysis, R - Rejecied, NA - Not analyzed




CMS-GW-MWO2502 CMS-MWIESO CMS-GW-MWD4B.02 CMS-GW-MWO04D-02 CME CW-MW04S5-02
MwWO2s MWO3S MWO04B MW04D MWO4AE
8/13/2001 BI62004 8/1472001 814120014 BIAA2001
. FIeld DUp. Gs-Gve-
None Nene None Mone MW345-02
Unhitered unfiered Unfiitered unfitered Unfitered
Wolatile Organic Analysis (UGIL) JA0BYB ATBZO ACS0S A08Z4 ADBZ3 AOBZ1
1,1,2 2-Tetrachioroethane 101 u 0] u ] U 101 U i0f U 10
1,2-Dibromo-3-chioropropane =] R 0 u R R
1,2-Dibromoethane o] U 100 U i0f U 10 U 0] U 16
1,2-Dichlorobenzene 1m0k u ol U 100 U 10 u 0] U 0
1,4-Oichlorgbenzens 0] u il ol U 10y U ity Y 15
2-Haxanone 0 u ol U i U W0 U g U 18
104 U 1 J ol U 0 U iy Y 2
o y 1ol ul inf y 10l U 10f U o] U il
fhh!ﬂmbenzene 10l u i g 0l U 0] U it U 5
cig-1,2-Dichioroethens b u wml u 10l Ud i0f U W0 U i
{Cyclohexane 10l u 1 u il u 0 U w0 U 10
iiEihs,»ibeﬂzene 10l U wol y i0 ol u 1ol U ol 1
ﬁiscpscpy!benzene 0] o wl u 1wl U 10 U 1wl u 10
iietnyt Acetate ol u P ol W P o] U s
{iMethyl terd-Butyl Ether al g 10 U 108 L 4 4 2
.i}hiethy!cyciohexane o Y] 1wl u ml u o ol u 10
{Tetrachioroethena 110 1] u 1wl u &3 84 17
T oluene i0p U 107 U 10 U 0] U 10 U 10
Total Xylenes wl o wal oy 1ol u wnl U o U 15
Trichiorosthense 3 10 U 10f U 0g8) 4 J 0.8
liviny: Chionide ) 0 o] U 10} U 10 U 0 U 3
| { - —

i} - Not detected: UJ - Detection limit approximate; J - Quantitation approximate,
* . From dilution anaiysis, R - Rejected, NA - Not analyzed




TABLE 4.8b {cont.)
SUMMARY OF DETECTED VOLATILE ORGANIC COMPOUNDS IN GROUNDWA
€ = Y

DRAFT TECHNICAL MEMORANDUM - SOURCE AREA INVESTIGATION
CENTREDALE MANOR R:‘TUKATION PROJECT SITE
.'\ ORTH PROVIDENCE, RHODE ISLAND
PAGE40OF7
if
{isampie Number CMS-GW-DUP1-02 CMS-GW-MWDS5-02 CMS-GW-MWOSS-02 CMS-GW-MWO70-02 CMS-GW.MWGTS02 CMS-GW-MW08S-02
lisampie Location MWO4S WSS MW0ES MWO7D MWO7S MWOSS
Date Sampled 871472001 B/15/2001 8/15/2001 81572001 815200 811572001
H Field Dup. CMS-GW-
HP‘C ideniifier ) MW045.02 None None None None None
}r\,ﬂe.'ed oF unfiltered Lnhitered Unfiliered Unfittered Unfilterad Unfiltered Unfilterad
ivclatile Organic Anaiyste (UGA) 140872 A0S03 AGS02 40200 ADS01 AGS04
1.1,2,2 Tetrachioroethane 10p U 1700 U 10 U 0] U 4 J 0y U
1.2 Dibromo 3-chioropropane R 1700 U 0 U R T J 0] U
1.2.Dibromoethane 10{ U 1700} U 1ol i 0] U 0 10} U
1.2 Dichlorobenzene 10f U 1700f U L 0] U 0] U 0y U
1 4-Dichiorobenzene 0] U 1700{ U ar J 0] u i8] U i0] U
i
D-Hexanone 0] U 1700] U3 10l Ui 0] U 8 4 10
IBenzene 2{ J 1700} U sl 0] U 10] U J
iBromoform 10 U 1700] U LRy 0] U 2l 4 10 U
Chicrobenzene 5 4 1700 U 58 1] u 0] v 50
jis-1,2-Drchioroethene 2k 4 1200 J i J 10} U wl U 101 U
Eyciohexane 10} U 1700} U 4 J 10 U w0l v 10} U
iEinylbenzene 10| U 4700} U 0] U 10 U ol u 10f U
{iscpropylbenzens 16l U 1700} U s0p U 10f U w0l u 16] U
{imetnyl Acetate 1wl u 430} J 0{ U 10 U 6l 10f U
jjpethyl tet Buty! Ether 2 4 1700] U 0] U 10 u il 16] U
{iMethyicyclohexans 1ol u 1700} U 51 J 1ol U 1wl U ] 0] U
iTetrachloroethene 17} U gio00f - 10 U ) i0] U 1wl u 16f U
Toluene 10 U i700] U 0f U 10l U 1wl U 0l U
Total Xylenes 10l u 1700] U 3] U 0] u w U J
iTnchlorosthens 08f J 2500 osf ! 0] U 1w U 0] U
inyl Chionde al 4 17001 U 10 u 10l U ] 1ol U ol U

L - Not detected; U - Detection limit approximate; J - Guantitation approximate,
* - From dilution analysis; R - Rejaciad; NA - Not analyzed




TABLE 4-8b (cont.j

SUMMARY OF DETECTED VOLATILE ORGANIC COMPGUNDS IN GROUNDWATER

DRAFT TECHNICAL MEMGRANDUM - SOURCE AR EA iNVESTIGATION

CENTREDALE MANCR RESTORATION PROJECT SITE

NORTH PROVIDENCE, RHODE ISLAND

PAGESOF7

i -

ii&ama‘e Number CMS-GW-MW09S-02 CMS-GW-3W108-02 CMS-GW-MWI0D-02 CMS-GW DUPD4-02 CHMS-GW-MW11B02 CMS-GW-MW11M-02 CMS-GW-MW115-02

{ISample Location MWOES MWIOB MW10D ) MW118 MW11M MW113

iDate Samoled 8/15/200% 8/2372001 B/23/2001 A/2312001 872212001 872212001 f22r2001

i 60 DUp -MS-Cye- Fieid Dup. CMS-Gw-

jac identifier Mone None MW100-02 MWA00-02 None Nane None

i‘ﬁi‘efﬂ or unfitered Unfitered Unfiliered Unfiltered Unfiltered Unfiltered Unfiltered Unfiiterad

I otatile Organic Analysis (UG} [A0G05 ACBES AGS25 AcREt 40920 ADO17 A0S23
1,1,2,2-Tetrachloroethane iy U 0 U ol U 101 U f0] U 10; U i
1,2-Dibromo-3-chlorapropans 10y U 10 U o o 10 U 10} UJ 10p W i0
1,2-Dibromosthane wol u 0 U o] U 10] U 0] U 01 U ia
1,2-Dichlorobenzane i u o] U 10 U 10 U i) U e Y i
1,4-Dichlorobenzene 1w U 0] U U 0] U i) U 0f U 1
2-Hexanone 10] WS 0] U s u 0] U i0] U 10 W i0
jSenzene 21 0] U 0 U 0] Y ig U o u ig
{Bremetorm wl u 0] U 0 U o] u o} u o U 3
ffChiorobenzene 1] u o] U 10} u 10} U 10} u 1] v i
icis-1,2-Dichlorpethens 12 iop u i u 10 u i0] U Gy U i
iCycichexane . 0] U 0] U 0] U 10 U io]p U W0 U i
!E:r. Abenzene 0] U o] U i i 10] U 0] U 10] U i
ﬁ:s\,... benzene 10f U j0; U e U 101 U 0} U 10 U i
"N‘et?' /| Acetate Wy U i0p U o U 10 o 0] U W0y u i
ljMatry! ten-Bulyi Ether wl u o] U wl ou 10] U o] U 10§ U i
iiMaihyicyelohexane o w0 U iof U 0 U 10f U il u 18] U i
T etrachiornathene 211 U 30p U G U 0] U 0] U 0] U i
Tolene 10 U 0] U i U 0] U 0] U 10 U i
Motai Xylenes 10f U 0] U 0] U 0] U 0] U 10 U i
[Trichioroethene 17 J 0] U 106 U 10f U 10 U g U i
fiviny! Chioride 10 J 0] U 16 U 0] U 0y U 0] U i0

1. gt ae‘e\..ed UJ - Detection limit approximate; J - Quantitation approximate,
- From dilution analysis; R - Rejecied; NA - Not analyzeq




TABLE 4-8b {cont.)

SUMMARY OF DETECTED VOLATILE
DRAFT TECHNICAL MEMORANDUM
CENTREDALE MANOR RESTORATIO

NORTH PROVIDENCE, RHODE ISLA

GANIC COMPOUN
URCE AREA INVE
PHGJECT SITE

PAGES OF 7
iSample Number CMS-GW-MW128.02 CMS-GW-DUPO3.02 MS CW-MW12D-02 CMS-GW-MW138-02 CHMS-GW-MW1ID.52 CMS-GW-MW13s-02
{{Sample Locaton MWI2B MW12R MW138 MW1i3D MwW13S
Date Sampied 872272001 82212001 8/23/2001 82372001 8/23/2001
Field Diup. CMS-GvY- Fie P OG-

C |dentifier MW12B-02 MWW128.02 None None None
}Ilfmers_«s or unfiltered Unfifiersd Unfiltered Unfilterad Unfiltered unfitered
i
lvollﬁlo Organic Anailysis (UG} LACS18 AU919 A0BE2 ADBES AUBES

1,1,2,2-Tetrachloroethane

U U 10l U 10 10
1,2-Dibromao-3-chloropropane o) UJ ul 10l U
1,2-Dibromoethane 10 d u U 10 U 10! i0
1,2-Dichlorobenzene i0f U U 0 U 10 0
1 4-Dichlorobenzene 0} U U 10 U 10 0
2-Hexanone 0] Ud Ul 1o U 10 10
lBenzene i0] U U 10} U 0 0
Bacomotorm 10] U U el U 0] U 10
IChlarabenzene i0 u U 10 U 0] U 10
bis-1,2-Dichlarcethene 0] u u 0] U o u 10
[Cyclohexane 0] U u 0] U i 10
fithyiberzene 3 u 1o U L Y 10
lsopropyitenzene U u 10l y 0] W 10
[iMethy! Acetate u U 10| U 0 U 10
fimethy! te-Butyt Ether U U 10 u iof U 10
imethylcyciohexane U U 0] u o] U 10
Tetrachioroethene e U u 220f - 340 ° 10
cluene U 0] U 0] U 10
Total Xyienes U 10y U 0 u 1Q
hrrichiorosthene u U 7oJ s J 10
‘m Chiofide u 0 w0l U i 10

U - Not detected; L. - Detection imil approximate; J - Quantitation approximats,
* - From diution analysis, R - Rejected, NA - Not analyzed




Sb icont}

SUMMARY DETECTED VOLATILE ORGANIC COMPOUNDS IN GROUNDWATER
DRAFT TE_-!'!N CAL MEMORANDUM - SOURCE AREA INVESTIGATION
CENTREDALE MY .NUR RESTORATION PROJECT SITE
NORTH PROVIDENCE, RHODE ISLAND
PAGE 7 OF 7
CMS-GW-MW 14802 CMS-GW-MW150-02 CMS-GW.TMW3-02
MW 14M MWISD TMW3
82172001 A2172001 /2312001
ICC identifier None Mone Nane ;
i'r’me.'ed or unfiterad Unfiltered Unfiftered Unfiltered
@&‘ ie Organic Analysis {UG/L) jA0813 ADSiZ AQBSB4
1,1,2,2-Telrachioroethane iol U 10f Ui i0] U
1,2 Dibrod c-}chlcrupm;ane 101 L 10 UJ’ i0 UE
1,2 Dibromosthane 0] U 1] u 0] Ul
1 2 Dichicrobenzene 10] u w0l u 0] Ul
1,4-Dichiorchenzene 0 U 0 U 0] Uf
D Hexanone 10f L 10} w 10} uf
fenzens 10] u 10] u 10} Ui
lEromoform 0} u 10 U 1o} uf
i[:hk:robenzene 30 U 0] U 10 u“
flcis-1,2-Dichioroethene 10} u 10| U 10l ull
iCyciohexane sl u 1] U 10 Ul
lmbenzene 101 U 0] U 10 Uﬁ
!tlsoprcpylbenzene 0] U 0] U 10 Uii
lEMeihyi Acetalz 10 U 0] U 10 L.ii
ﬂMe:nyl ten-Buty! Ether 10} U W u ¢ L_JE
Methyicyclongxans 10l U 0] U 10f U#
Tetrachioroethicna 1] v 0] U 10} ufl
Toluene 1) U 0] U 10 u,f['
Total Xylenes 10 ¥ U 1] U 10 Ui!
Trichloroethene i0] U 10l U 10 U}!
ﬂ\llnya Chioride 0] U 10} U 10 U}!
u-nN ected,; UJ - Detection imit approximate, J - Guarntitation approximate,

- From dilution anaiysis, R - R

siach
Siecl

ed, NA - Not anaiyzed




TABLE 4-8¢
SUMMARY OF DETECTED SVOCs, PCBs, AND PESTICIDES IN GROUNDWATER
DRAFT TECHNICAL MEMORANDUM - SOURCE AREA INVESTIGATION
CENTREDALE MANOR RESTORATION PROJECT SiTE
NORTH PROVIDENCE, RHODE ISLAND

i
ﬁsamme Numbs; CM CW-MW01-01 CM-GW-DUPO1-01 CM-GW-MW02-01 CM-GW-MWD03.01 CM-GW.-MWEG-01 CM.OW-MWIT01 CW-GW-MWO08-04
ﬂgampln | ncation MWO1 MWD MWO02 MWO3 MWOB MWO7 MWOS
{Date Sampted 22172001 212172001 212212001 212172001 21221200 272202001 202172001

1aC Identifier Fleld Dup. CM-GW-MW01-01 Fleld Dup. CM-GW-MWO1-01 None None None one None
ﬂ-mered Unfitered Unfiltered Unfiltered Unfiitered Unfiltered Unfittered Unfiltered
Fsemlvo!zlﬁz Organic

lanatysis (UGIL) ADAS4 AD455 AD4B1 AD457 AD4B0 AD4S9 AQ453

2 4,6-Trichlorophanol o u 101 U 10 U 0] U i0] u 0l u 0] U
g_d-l’mmomghenoi 15 U 0] U 10 U 0] U 0} U W01 U 1G] W
H-Methyiphenol o v 10 ¢ o] u 10 u 10] U ¥ 3 4
]FES{}!-l:!hy!he.!!\,f!}ph‘lhaiaie B U 4 10f U 1 4 0y U 0] U J
EIEanDlacta!!'! 10 u 10 U 10| u 10 U 10 U 10f U 10f U
%«mmam 10 uj ol U 10 U 6 U i 0] U 0] U
fPrenanthiene ] u 10f u 0] U 10} u 0] U 10] U e
Fasticide/PCE Anaiysis
}!UGJ’L) AD454 AD455 AQ4G1 Alas7 AD460 AD459 AD453
:ﬁ;ph.-. -Chicrdane 0,050 u 0s0; U 0.050 ui 0050] U 00501 U 0050f U aosol U
!;D‘:aldrm B Q10 U 0107 U 0.10 u 010 U 0.10] U 0.10] U ain] U
{fgamma-Chicidane 0o0s0] U Il 0.0s0{ U 0050] U 0.050] U 0050f U 00s0] U 0.050] U

U - Not detected; UJ - Detection limit approvimate, J - Quantitatien 2pproximate;
* - From dilution analysis, R - Rejected; NA - Not analyzed




NORTH PROVIDENCE, RHODE ISLAND

PAGE20OF 7

ilEam;m:- Number CM-GW-MWOS-01 CMS-GW-GEC2-02 CMS-GW-GECE-02 CMSGW-MWO1S02 CMS-GW-DUPGZ.02 CMS-GW-Mw020-02
fisampte Location MWOS GEC2 GECSH MWOIS MWO1S MWD2D

ficate Sampied 22172001 872172001 8/212001 8/16/2001 3/18/2001 8/13/2001

;'Lm identifier None None None Fieid Dup. CMS-GW-MWO015-02 | {Frsid Dup. CMS-GW-MWO015-02{  |Norne

iﬁt!ered Uniiltered Unfifiered Unfiltered Unfitered Linfiltered Unfitered

HSumivoiItill Organie

{Anatysis (UGIL) A0456 AGR10 A0911 ADSOE 40907 ADBYS
{12.4.6-Tricniorophenci 0] U 1wl U o u 1olu ol oy 1] u
#.“ﬁcmﬂmwmi 0] U 10] U : 0] U 10} U 10! U 10 u
{J3-Metnyiphenol 101 U 100 U 10l U 10ju it SRV oy
fjpra(2-1-thynexyi)phinalate 10] U 10! ug 10| U 4] 4 16 10f u
ipi’-‘rapro!aciaf" 10] U 10} U g U 10§ U o U 10l u
fizonthatene 10l U P 10 U tol u ol 0 u 1074
%?’t\enamnrene 0] U ol u 1l u 10lu 0] U 10f U
it'—'-_-ses-:merpca Analysis

lusii) ACASS A0S0 A9 A0S ADSTT AOBYS
{bipha-Chiordane oosal u 0050 2050 U 0.0501 U 00501 U 0.050{us
reidnn 0.10] U 010l v o.10] u 010l 040} U 0.10fu
lbamma-Chiordane Gos0, U ~ 00%0f U 0050] U 0050{ U 0050, U 0.0501UJ

U - Not deiecied, UJ - Detection limil approxmate, J - Quantitation approximate,
* . From dilution analysis; R - Rajected; NA - hiot anaiyzed




CMS-GW-MWOZM-02 CMS-GW-MW025-02 CMS-MW03S-02 CMS-GW-MWG4B 02 CRiS-GW-MWG40-02 O S-GVW-MW04S-02

MWOZM MW02S Mwoss MWO4B MVWO4D MWG4S

81372001 8/13/2001 I8/16/2001 8/14/2001 B/1472001 81472001

None None None None hone Fieid Dup. CMS-GW-MW04S-02
;F!tered Unfiitered Linfiittered Unfilterad uUnftitered Unfiltered Unfiltered
Heamivatatita Organte
HAnalysis (UGIL) AQBYS ADBZO AT AQ874 AQBZ3 ADSZ 1
2,4,6-Trichiorophenoi 0] U i0f U 0] U 0l U 1ol U e W
2,4-Dichioropnenoi 0] U i0f U o] U 0l U ol U 10| U
4-Methyiphenol i U i0p U i0] U 100 U 10] U 18 U
jipis{2-Ethyihexyijphthaiate 0] U N 0] U 10 U 10§ U 10§ U ol U
ﬁl’:apmiactam i u . 0] U 0] U 10 U i0f U 1ol U
iNaphthaiens 0] Ui 0] U 0] U 10§ U 10§ U 1ol ul
g!ﬁ‘ﬁﬁﬁm‘f R BT 0] U 108 Ui 10f u 10 Ui 10 Gi
Pasticide/PCB Analysis
UG} A08YA Apazo ACS09 ADBZ4 ADBZ3 ADBZ1
ihioha Chiordane nosol U oosal u nosod U 0.080] u 0.050] U 00500 U
boaldin n1ol o o1gl u o0l 0 010f U 010§ U 010} U
k. Chieiane ' 0050 U 0.050] U 00501 U 0.050 U 0.050] U 0.050] U

U - Not detected: U - Detection fimit approximate: J - Guaniitation approximaie,

- eliamio: O3 | Piaiacdad: b

= . From dilution analysis; R - Rejected, NA - Not analyzed



TARILFE 4-8c [cont.}

SUMMARY OF DETECTED SvVOCs, PCSs, AND PESTICIDES iN GROUNDWATER

DRAFT TECHNICAL MEMORANDURM - SOURCE A. EA INVESTIGATION

CENTREDALE MANCOR RESTORATION PROJECT SiTE

NORTH PROVIDENCE, RHODE ISLAND

PAGE4A4QF 7

i

fisample Number CWMS-GW-DUP1-02 CMS-OW-MW0SS-02 CMS-GW-MWUES-02 CiS-GW-MWO7D-02 CMS-GW-MWOTS 62 CMS.GW-MWO8S.02
fisample Location MWO04S MWO05S MWOES MWOTD MWO7S MWO08BS

iiDate Sampied A/14/2001 B/15/2004 /4502001 811572001 8152001 8152001

E@lloc Identifier Field Dup CMS-GW.-MWO043.02 None None None None

!rmefeﬁ Unfiltered unfitered Unfitered Unfiitered uUnfiltered

An::y;ls {UG!L) AQEZ2 A0S03 A0002 AQSO0 ARG AGS04
2.4,6- Tnchlorophencl 1ol U 2000] - ] 0] U 10l u e} u 2] 4
2.4-Dichiorophenc! 1o} U 80 100 U 10] U 16r U 10} U
i4-Methyiphenol 10; U 1] J 10 U 0] U 0] U i0f U
bis(2-Ethylhexyliphihalate 1ol U 0l U w0l u 1l U sl § A
fiCaproiactam 1ol u 10| U 0] u 10} U 10] u iof u
[Fapnihalene 1ol U T 0l U 1] U 10} U i0
!f%aﬁ“"eﬂe 1o} U 10] u 0] U 10] U 18] U 10
[Pesticide/PCE Analysis .

{iuem AQBT2 AOS03 AJB02 A0 ADGO1 ADS04
uﬂvﬁha -Chiordane o.0s0{ U Co50f U 0.032] J 0.050] U 0055 U 0.050
joeidin o0l U 010] U 0.11 o1l u o0 u 0.10f U
Koamma Chioidane oosol y 0050] U op4g] J D050l ¢ caoisl U 0.050

U - Not detec'nd UJ - Detection kmit approximate; J - Quantitation approximale;
- From dilution analyss, R - Rejected. NA - Nol analyzed




TABLE 4-8c {cont.}

SUMMARY OF DETEC ED SVOCs, PCBs,
ORANDUM - SO
PFSTORAT!GN PRC: JECT
RHODE ISLAND

DRAFT TECHNICAL M
CENTREDALE MANO
NORTH F'R "enznc
PAGE 50

R,
th LV

TICIDES IN GROUNDWATER
“"E AR EA INVESTIGATION
T

m

ISample Number CMS-GW-MWD0as-0? CMS-GW-MW108-02 CMS-GW MW10D-02 CMS-GW-DUPG4.02 CMS-GW-MW118M-02
iSample Location MW11M
{Date Sampied B/2272001
|EC Identifier Field Dup CMS-GW.MW i0D-02 Fieid Dup. CMS-CGW-MW10D-02 None
“ﬁllered Unfitered
flsemivolatiie Omanéci
Anaiysis {LIG/L) ADBS3 ADBS1 AGS20
2,4,6-Trichlorophens) U 107 U 10 0} U
2 4-Dichiorophenc! U 10 U 10 10} U
l4-pethyipheno! ] 10l U iG ol u
Ps(l’-Eil wihexyiiphthalate U 0] U it 0} U
tpaproiaclam [§] 450; * i0 0] U
phihalene 10 U 1 G 0] U
nanthrene 1] u u 1e 1ol U
{rﬂsﬂddm?cs Analysis
UG A0B63 A0BB1 A0920
fpipha-Chiardane ' 2,050 oosol u 0050] U 0.050] U Y
{iDetdrin o10f U G5 U U 0.10{ U y
ipamma-ﬁh!s;dann 0.050 0050t U u 0050 u

Li - Not detected; UJ - Detection limit approximate; J . Quantitation approximate;
* - From dilution analysis, R - Rejected; NA -




SUMMARY OF DETECIED S' DCsi PCBs, AND PESTICIDES IN GROUNDWATER
AFT TECHNICAL MEMORANDU

CENTREDALE MANOR R_S'!'

NORTH PROVIDENCE, RH

P 6

M - SOURCE AREI\ !NVESTIGATION

RATION PROJE

ISLAND

AGEGOF7
“ISample hNumber CMS-GW-MW11S021  |CMS Gw Mwi2B02 CMS-GW-DUP03.02 CMS-GW-MW120.02 CMS-GW-MW138-02 CMS-GW-MW13D-07
{isampie Location MW11S MW128 Mw128 MW120 MW13B MW13D
{Date Sampled 82212001 8/22/2001 8/22/2001 872212001 B/23/2001 8723/7001
EQC Identifier None Field Dup, CMS GW-MW12B-02 Field Dup. CMS-S\W-B\W1Z8-02 None None None
Eiﬁ!lered Unfiltered Unfittered Unfittered Unfiltered Unfitered Unfiltered
lisemivoiatile Organic
iAnaiysis (UGIL) ADO23 A0S18 A0918 AQBS2 ADBAS
i2.4,8-Trichiorophenol - iof U 10] U i0f U U 10f U 10
2. 4-Drchicrophenal ol U 10 U 10 U u 10 Ul 10
3 rieinviohenal iol U 10 U ol U U 1wl uf 10
[Pis{Z-Ethylhexyliphthalate o0l U i0] U 6] U U 19 U 31
fCaprolactam 1olul i0] U 0] U 107 W 10
liNapntnalene 0] U i0] U 0] U U 0] U 101 U
H, henanthrane ol U o] U T ol u 10l U
ii esticide/PCHE Analysis
uen) ADG4A AD919 AQBE2 AQB65
!,ialghe-chumdane 0050 U nosol U 00501 U U 0.050 0050] U
lioseidrin 0.10] U ool u 0.10f U 1) 0.10 010 U
figamma Chiordane a.050| U oos0] U 0Us0] U u 0.050 0050 U

U - Not detecied; UJ - Detection limit approximate, J - Quantitation approximate;

* - From diution analysis; R - Rejected, NA - Mot analyzed




TABLE

i8¢ {cont.}

SUMMARY OF DETECTED SVYGCs, PCBs, AND PESTICIDES IN GROUNDWATER

DRAFT TECHNICAL

i
MEMORANDUM -

SGURCE AREA INVE

CENTREDALE MANCR RESTORATION PRCJECT SITE

STIGATION

NORTH PROVIDENCE, RHODE ISLAND

PAGETGF 7

Ikamp:e Number CMS-GW-MWI3S-02 CMS-GW-MW14M-02 CMS-GW-MWi5D-02 CMS-GW-Tiw3-02

ffsampie Losation MW13S MW14M MW 1D THMW3

{Date Sampled 872372001 22172001 82112001 8232001

Kide&!!.ﬁe&' None None MNone Mone

i filtered Unfiltered Unfitered Unfiltered Unfittered

{isemivolatile Organic

Analysis (UG/L) AOBES TR AD912 A0S

D, 4,6-Trichiorophenot 10l u ol U 14 U 0] Ul

b 4-Dichiorophenol 10l U sol u 18] U 1ol ull

il4_Methyiphenol il u ol U 14l u 10 uii

lhis(2-Ethyihexyiiphthatate iol uJ iol u 14l 10| ul

icaprotactam 1o iof U 14 s 10f ul
haiene ol u sof U 14l 0 1o uil

%ﬁi«m sl U T 14] U 10] ul

Boscticide/PCB Analysis

KUGH; AORSE ACS13 A0Q17 AOBG4

flalpha-Chiordane 0.050] U 0053 U 0050 U 0.050{ Ujj

jioeidnn nioj U a1yl U 0.10f U 0.10{ U

jpamina-Chisrdane 0050] U 0.056] U 0050 U 0.050] U

U - Not detected, L1 - Deteclion imit apprcximate, J - Ouantitation approximate;
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TABLE 4.8d {

cont.]
SUMMARY OF iv‘tE

DRAFT TECHNICA
CENTREDALE MA
NORTH PROVI _F.
PAGE 2 OF 12

AND WET CHEMISTRY |
MORANDUM - bOlJﬂ.-_
OR RESTORATION PROJ
HODE ISLAND

ARAMETERS DETECTED!
A INVESTIGATION
ITE

iN GROUNDWATER

ﬂSample Number GW-MWO3-01 CM-GW-MWO3.O1F CM-GW-MWOG-01 CM-GW-MWOS 01F CM-GW-MWO7-01 CM-GW-MWOT-D1F
liSampie Location MW0s MWOS MWO7 MW7
iDate Sampled 272202001 220001 20222001 212272001
IL)C Identifier None None None None
Fitered Unfittered Fitered Unfitered Fittered
E:m_-fv_:ﬁ
}(UGJL} ) MADAQH MADAQS MADAR3 SAREST MADARD
uminum 146 U U 399 7.7 1.2
;lhrsemc 42 7 } u 42 42 421 4
{Barum 82.7 626 337 34.4
fBeryllium 018 u u 017 027 an| u
Bcadmium 059 4 u 060 0.80 gsol U
ficalcium 12900 26400 31260 22700
I,lChrumrum 6.6 ] 1.0 .83 1.4
ficabait 085 U 0.70 1132 11.8
fCopper 202 U 0.70 070 0.70
iiiron 2580 28500 31600 33500
i ead 122 U 17 17 1.7
fiMagnesium 764 2070 2560 2630
jManganese 605 1880 2680 2800
ffvicker 118 J 20 45 44
{Potassium 8340 4110 4540] J 47501
fiSiver 050 u 0.50 050 0.50
fiSodium 374000/ 29500 27100 28000/
Thallium 82 u 62 62 6.2
Vanadium 6.4 1.8 1.6 17
Zinc | 159 J ud 2.7 42 6.2
[t Chamisiry
liparameters (WGt D02081 D02093 002092
fiakatinty 40.0 NA 87 g
Isulrde 1.0 NA u NA 40
I"LC-CE' Organic Carbon 90 MA NA 50

U - Not detected: UJ - Detection limit approxamate, J - Quantitation lmit approximate,
* - From dilution analysis; R - Rejected, NA - hol anaiyzed
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oximate;

U - Nol detected; UJ - Detection fimi
= - From dilution analysis; R - Rejected, NA - Not anaiyzed




TABLE 4-8d [cont.)
UMMARY OF METALS AND WET CHEMISTRY PARAMETERS DETECTED IN GROUNDWATER

TECHNICAL MEMORANDUM - SOURCE AREA INVESTIGATION

- "
flsampie Number CMS-GW-GECEF 02 CMS-GW-MW01S02 CMS-GW-MWO1SF-02 CMS-GW-DUPD2-02 cwS-Gw-OuPoF-02 | loMsGw-mwuzD CMS-GW-MWI2DF-02
{fSamoie Locatian GECB MWO1S MW01S MWO1S MWOtS MW020 MWO02D
jDaie Sampled 872172001 8162001 811812001 8/16/2001 8/16/2001 8/13/2001 8/13/2001
iL_ i B FIeld DUp CWS-C0v- Fieg Lup CMS- G- Fied Dup CHS-GW. el Dup CMo-07Y
<G identifier None MWO1S-02 MW01SF-02 MWOIE 02 MWO1SF.02 Norig None
ﬁlf_e.:q: Filterea Uniifiered Filtered Linfittered Fittered Unfiltered Fittered
jIT AL Fietat Analysis
UG} ] WAAAd MADAZ? MAQA33 MADA3S MACA3S MADACS MAQA 14
Aluminum 495! U e2al 4 ses! J 599 J so8) J 937 100
Arsenic 20l u 2ot ul 57 u 83f U 64 U 28] us 28
IBacum 430 wsl | 325 327 - 303 a2if u 319
HBenylivm 0.25] UJ ool U 010; U 0.10] U C.10] U o.3aq ul 0.10
ECadmium oan} U 0.70] U aral u 070} U 070 U ool U 0.70
ficalcum 20800 12200 12600 12300 11760 36500 36300
ficnromium 23} U 220 4 ig 17 45 i3] U 13
fcanat a71}u 18] U el u 18] U 18] U 37 u 32
fcopper as} U 22f U 22} U 22] U 22l U 22f U 22
thron 138 UJ B120 - 8410 8220 7840/ 51 744
Wead 1.33 L 20l 5} U 150 U 15{ U 15 uJl i5
lhaagnesium 2870 B33 933 8s7 861 4350 4790
638 24l | 351 351 335 572 566
17w aol 30 U 30{ U 30] U 35 5.4
azol 3140l 3200f 4 3170) J 2980/ J 6220] J 5990
072) b 40l U 40f u 40 U 40 U 40} U 40
ISodium 35200 128000 128000] J 127000 J 121000] J 96800 91000
Thalium 5.6{ Ud 521 U 57f U 57{ U 57| U 570 U 5.7
fvanadium cog A Y 32] U 32 U 32j U 32f U 32
Finc 186 U 53] .J 192{ U 212 i22{U 1.0} W 19.0
Egﬂnemlﬁw
[Paramaters {MG/L) D03837 D03808 poasasl
iAiKaiinity NA 120 NA 120 ] A 52.0
[Sutfide NA 40 NA 6.0 A, 5.4
iiTmai Organic Carbon NA 150 ) NA 1680 A 20|

LI - Mot gefecied, UJ - Detection limit approamate; J - Quantitation iimit approximate;
* - From dilution analysis; R - Reject=d; NA - Not analyzed




(=
SUMMARY GF “ETALS AND WET CHEMISTRY PA

WE RAMETERS DETECTED IN GROUNDWATER
DRAFT TECHNICAL MEMORANDILIM - SOURCE AREA INVESTIGATION
CENTREDALE MANOR RESTORATION PROJECT SITE
NORTH PROVIDENCE, RHODE ISt AND
PAGE 5 OF 12
I{sampne Numiber CMS-GW-MYWOZM-G2 CHMS-GW-MWOZMF-02 CMS.GW-MW025-02 CHS-GW-MWO25F-02 CMS-GW-MW03S 02 CMS GW-HWE3SF-02 CMS-GW-MW04B-02
Sample | ncation MWO2M MVWOZM MW02S MWOZS MW03S MW03S MWD48
iDate Samnied 8/13/2001 1372001 8/132001 81372001 B/16/2001 81612001 8/14/2001
[L’xj identifiar None None None Naone None None None
itered Unfitterad Fiitered Unfilterad Filtered Uniiltered Filtered Unfiltered
hﬂa! Anaiysis '
kg MAOAD4 MADA 13 MAOADE MADA1S) MADA3E Maaai0
4571 u 457 U 457} U 457l v - 18 457
28l u 28| U 28f u 260wl 3.9 UJ U 25
B 5500 u 518 U 168 171 448 444 357
010l u 010 U gicl U 0.10f U 0.10f U a1t U 810
070 u 0.70] U 070f U o7ol U 0.70] U o7ol U 070
atcium j 36700 34200{ 47700 47800 15200 15500 42200
fchomium sal U i3] U 1.5} 1 13l u 28 26 1.3
obalt 240 444 i8l U 18] U i8] U 18l U 27
ifConper 221 u 22 221 O 5.3 500 401 50
fliron 504l u 134} U 9960 10000 6830 6850 865
fiead 15] L 2.2} ug 15} w 1.8} u 37.0 277 15
jiMagresiur 5330 4960 4130 4170 1110 1140 5130
ﬂiﬂannanese 4500 1470 14501 1480 198 121 194
jiNickei 5.0 1032 3ol U zol u 50{ J 5al 4 52
{iPatassium 7440l 4 6960 4410t 4470} 4 7850] J saa0] 5270
iSitver agl u 40| u 40} U a0l U a0l U aol U 40
ISodium Ties 104000 61300 §1800 S5000] J sapol 83000
Thalhum 571 u 571 U 574 U 571 Y S u Sty U 57
fVanadium 321 U 32i U 32 U 33 U 38 7 82 32
Zinc 3t Iy 10 1§ WJ 16.0f Us 35.2] U4 54.0 s2ef U 185
el Cnemisiry = | )
aramaters (MGL} 003883 003885 D0O3900 _ Do3883
Plialinity 38.0 NA 560] NA 100 NA 54.0
ulfide 400 U NA 400 up NA 40| u NA 4.0
otal Organic Carbon 50 NA 100 NA 300 NA FAY

U - Not datected; UJ - Detection imit approximate; J - Quantitation imit approrimaie,
* - From dilution analysis, R - Rejecied, NA - Not anaiyzed




TABLE 4-8d (cont.)

SUMMARY OF METALS AND WET CHEMISTRY PARAMETERS DETECTED iN GROUNDWATER
DRAFT TECHNICAL MET .Q. RANDUM - SOURCE AREA INVESTIGATION

CENTREDALE MANOR RESTORATION PROJECT SITE

NORTH PROVIDENCE, RHODE ISLAND

PAGE 6 OF 12

Hs.ample Number CMS-GW-MWO4BF 02 CMS-GW-MWO4D-02 CMS GW-MWO4DF-02 CMS-GW-MW04S02 CMS CW.MND4SE 02 CMS-GW-DUP1-02 CMS GW DUPOHF-02
Sampte Localion W04 MW04D RAWO04D MWO4S V04 MWO4S MW04S
oate Sampled BI14/2001 811412001 81472001 8/1472001 B/14/2001 8/14/72001 5/4452001
i iR U, EEEIE Field Dup. CM5-GW- Feld Dip. CHEGW. Fietd Dup. CMS-5VY-
lac identiner Nofe None None MW04S-02 MWO4SF-02 MWO46-02 MWO4SF 02
"{dtered Fitarad Unfiltered Filtered Unfiltered Fittered e unfiltered 7 Filtered
IIF'A @l Analysis
UGIL) MADATS MADATG MAOA1S MAQAQT MAGA1S MADACS MADA1TT
fakiminum 47| U 801l J 457 U 457 U as7l U 4571 U 457
Arsenic 26| U 261 U 28] U 26f U 28l U 37 Uj 26
jjBanium 339| U s60] U 522{ u 518] U 530l U ss1 up 52 1
{Beryiium 5.10] U o10l U aio] U 010 U ool U 010} u ~ omw
icacmum 070{ U grol U 070] U 07o| U 070l U 070§ U 070
{fCacium 42200 35100 34600 29900 29900 31100 30400
fChiromium 33} U EN 13 u 13] U 16} L 13) U 1.6
f[Coball 18] U 18] u 18] U 128 U 133} U 160 99
chppul 105 549 55 184 9.1 572 22
firon 327 U 182 529] U 3560 4070 3540 4150
jfead 1.5{uJ 150 15] U 15| Uy 1.5} U 15) Ly 15
ﬁm agnesium 5100 =580 4960 4220 4200 42370 4250
E{Manganese 194 337 322 2230 2280 2290 2350
jirvickei 43} J &2 73 10l U a3l v Aol u 30
iPotassium 5020 ssaol 5330] & qa70] o 5038] 4 s7300 2910] J
fiSitver ) 40| U 40l U 40} U 40| v apl u 40l U 40
jiSodium ) 80600 $2700 88500 48300 48300 51200 47500
Thallium 57 U . 571 u 571 U 571 U S71 U 571 y 57
Vanadium 32| U - 32l u 32| u 32| U 53 U 320 u 3.2
Zinc 17.7}ud 244l Uy 17.6] UJ 218l uy 52 81 U 27} Uy 170
Chemistry
HIPar:muars (MGIL) DO3885; 003886 3867
ﬂmmnnny NA 380 | 850 NA 85 NA
fisutfide NA agl ol NA aof U NA R NA
I!Tmai Organic Carbon NA 25 NA 16 NA 7.1 NA
U - Mot detected, LU - Detection kmit approximate; J - Guantitation hmit approximate;

From drfutlon analysis, R - Rejected. NA - Not analyzed

_....-..




TABLE 4-8d {cont.)

AD

~a

T
]

SUMMARY OF METALS AND WET CHEMISTRY PARAMETERS DETECTED A
E VESTIGATION

=A
-

NORTH PROVIDENCE, RHODE ISLAND
PAGE 7 OF 12

Bt
oHITE
=i

H
0y

N GROUNDWATER

i:ﬁam:ﬁe Mumber CMS GW-MW05S-02 CMS-GW-MWOSSF-02 CMS-GW-MWO06S.02 CMS-GW-MWOGSF-02 CMS-GW-MWGTD-02 CMS-GW-MWOTDF-02 CMS-GW-MWOT5-02
fiSamgle Location MWOSS B MW0SS MWOSS MWO0SS MWGTD MWOT7D MWO?S
[Date Sampled 8/152554 11522001 8/15/2001 81572001 8/15/2001 8/15/2001 8/15/2001
ﬂQC Identifier None None MNone None None
jiﬁﬁered Fitered Unfiitered Fittered Eiterod Unfiitered B
ii# AL Metal Analysis
lkugn MADAZ6 Ma0a37 MACAZ4 MADAZS MADA20 MACAZ 1 MACAZZ
508 352 5458 J 457 u g13f AT o a57f u
4.4) UJ 28l W s2l o 53] u 28l u 28} u azj u
88.6 81.0 s4sl U 563 U 320 207 326] U
0.12f UJ oo} u 0140} U 010 U o1l U a1l o 0.10f U
0701 U a7al u 870 u 070] U 0706 U ool u 070] u
27000 25800 34600 36800 14500 14200 250500,
12.9 55 221 i 29] U 3o 13l o i 6] UJ
3558 34 4 asl u 48] U 7.1 55 60] U
ficopper 48 34] J 14.3 11.2 22} u 221 u 112
ffiron 320 238 26500 28200 80.6 i3] U 23300
ffead 15l u 15 U 24f Ul 15w 15 U 15 u 18l Ul
fMagnesium 1810 3750 2gan 1680 <820 2290
ijManganese 593 564 1800 1870 738 728 2020
iiniciel 128 54 4 30] U 3ol U 30| U e ao| U
ifPotassium 42001 J 3860f J 5740f 81000 2700 2530 4060 J
jisiver 40l U a0l U s0] U a0l U 40f U £0] U 40| U
fiSodium asz00l 4 37o0) J 37000 38800 23300] J 22800] 25500
Thallium 571 U 57| v 57] U 570 U 57 U 57 571 U
Vanadium 32f U 32{ U 321 U 3zl v iz u 321 U 320 u
Zinc 230 14,8} UJ 23.7] W 170l W 354 308] U 15.2) W
|Werchemisty”
iParameters (MG/L) D03854 [alaxl: e 003891 D03832
La eatinity 83.0 NA 140 A 200 NA 71.0
#Sulfide 60 A 180 U INA 4 0| NA 160] U
ﬁﬁmal Organic Carbon 90 NA 240 NA 20 NA 3

U - Nex detected: UJ - Detection imit apprommate; .1 - Quantitation imit approximate;

* - From dilution anatyeie; B - Rejecied, NA - Nol analyzed




TABLE 4.8d {cont.)

SUMMARY OF METALS AND WET CHEMISTRY PARAMETERS DETECTED iN GROUNDWATER
DRAFT TECHNICAL MEMORANDUM
CENTREDALE MANOR RESTORATIO

N

NORTH PROVIDENCE, RHODE iSLAND

SOURCE AREA INVESTIGATION
PROJECT SITE

PAGE 8 OF 12
; .
ﬂSample Number CMS-GW-MWOTSF-02 CMS-GW-MW08S.02 cms Gw-mwossFo2 | lousowamwossor CMS-GW-MWOSSF-02 CHMS-GW-MW108-02 CMS-GW-MW10aF-02
jiSampie Location MWOT7S MWOBS MW0BS MWO9S MWOSS MW108 MW10B
fDate Sampled B/15/2001 B/15/2001 8/15/2001 8/45/2001 &/15/200 8/23/2001 8237001
identtfier Nane None None Naong None None None
ftered Filtered Unfiftered Fiftered Unfitered Fiered Unfikered Filtered
s

[KUGIL) MADAZ3 MAGAZB| . MAQAZS MAUA30 MADA31 MACOW3 MADZWD
JAluminum as7f ul 112 8a2] J 88.6| J 693f 57.4] U 180} U
Arsenic 3sjul 80| U 80j U 68| U 68l U 20} u 20 u
Banum 318 U i7.3 17.3] 127} J 11.8f J 353 328
{Beryiium oig u 0.10) U 010} U 010} U 010f U na7} uJ 087}
iicadmium 070f U 070| U 0.70] U 0.70{ U orof uf 040 v 040 U
ficaicium 25300 36100 37800 23000 23300 32800 34000
fiChromiurm 21fud 80 6.7 31 39 07| U 47} u
ficobatt 78] U 37 52 22| J 27| 4 26 1.2} W
licopper 78 22| J 24] J a0] J 22| U 73] u 70} u
fiiron 23200 35300 36800 48100 48400 391j U 212) U
{iead 151 U 27] ¢ 38 38 18l u 20} Ws 148 U
[{.-.-.aqr,es.um 2240 €810 7090 5350 5300 4030 3800
{Manganese 1950 2800 3760 5530 5500 407 383
{ipyicket 30l U 30l U 3ol u aol U ag) U 445 322
{iPotassium 4760} 136000 14100} J as20l 4 asto] J 5040] J 4650
fisitver 40l U aol u 40l U a0l v 40} U 082 11
{Sodium 35000 151000) 4 156000 J ate00] J 32200] J 46300 44300
Thallium s7lu 571 U s2] J 57{ U 83] o 56| U 561 U
{vanadium 22l u 3z u 32 v 32 U 32 U 0sof U 0%} U
Em 1421 L 19.1 194] U 28 262] U 817f U 108 U

Tt Chemistry
[Parameters (MG/L) 003885 003896 D03919
Attty e 190 NA 120 pa 340 NA
fisuifide NA 84.0] U NA 00| U Na 20| U NA
ﬁTmm Organic: CArbon Al 270! A 240 Na 30 hA

U - Not detected, U - Detection imit approxmate; J - Quantitation limil approximate;

* - From diiulion anaiysis, R - Rejected; NA - Not analyzed




—

fle
i;sampie Number i
s - iy CMS- -MVW10D-02 s
;Eamme Location MW10D bt CMS.GW MWI0DED2
Py Lar —uig
%EJBKE Sampled s e CMS-GW.-DLIPOA §F -
- 8/3 =k M SO D IPNAT 07
llc igenti e sl V-DUPDAF-02
| entifier it e = T, v ! a2 MWACD
e MW10D-02 Field Dup. CRS-GW- 372001 g CMS-OW-MWI1G
- Unifiores MW 10DF-02 TEE T OGS BHADDG Vi1eF-02 ———
WEEL B e RUELES — M P CMSCW- Sl Mo CMS GW-MW11M 02
lueny i W100-02 Fie Dup. CHS GV — Ty
— % 2 Mo Tvy- 9 Vil
- : ) o Unfiterad L‘%N'I il - 8222001 —
luminum MADBWSE Filtered b . 2272001
it . None
jjarsenic w=nl i MADOW? ] Unfitered fone —
léa 28 MADGWA Fitered Norne
jatam 34f Ul il MAOSWS Linfite
i R 461 i S R itered
iiBeryilium 556 201 U L P T - MADASS
- a0l u© S22y Y aama o
HCacmi a oo 50.9 20 U &7 b
fumn O9G) Uds - v T §74; U G
|| s = > .89 535 54y Lo 435 sAAGAGE
iCalcium ©.48 B8 UJ e 20l oy 38 U -
e S 040 U 0.0} Uy . Py 2ol U 4
EChromium 25000 U s 0ot Us A kS =
'rF' ob A o3 0.54 ] o bl P 20
i i 23] U 23100 R oast vy 411 —
I e 208 ¢ 24300 b i e =t
f-opper B 0 U = 24400 o4l 4 — Ud =)
- B " i e 3
giiran 73 U a70] u Bf U o 12800 . 3 e
i P e g9l i 12 ol B & 14500 L
ifead aag) U 8] U a7l T —
I : = 46.6] 103y . P 1.1 =
fiMagnesium 13] Ul 6 Y e 2ol U o7o] U i u
I - s azai y s 0 1
[[Manganese 3640 13 W — 531 84 U SO s
{irdi : 3360 13 W Sl ol 5.4 a7
!‘p\hcka az7 il anel U 41 U =
e 32 [ el Szl i
jiPotassium 158 850 — 1.3] Ut 28 1 =
it a9 “ e 323
fisitver 85120] 4 145 1730 13 U
e - - PP 153 i = 760 13
iSodium 0.70f U J == 152 110 e
Thallivm 63300 L ot B r TR 118 -
e a7z 48851 J 5 = 602
Vanadivm 56 U — i 26301 U g8 U —
: - 5 1300 i - 2750 49
/ine . 080l U 81 U EA4AGO 0.70 8] = J 5
iy U = ) S8 £1400 : e o
s _ =~ 0 = —=h 5
IFarameiers (MGIL) - 7l oy 420 — 56l Ul 17300 — ,,[,)
ajeaiinity D03¢18 238l U — u o I 3050
A
Suifide 200 - i 050 =
— ol | o037 54900 U 7] -
ki - - IS =—
otal Organic Carbon 2al y HA o 55 2 U S0
= “20 NA H = 0503912 25.8
HA i e
20 NA - = X3909
NA = - 00
16.0 NA =
20
NA]
a0

* - From diition aiiatysi 1A;: ; 5 o
dilution analysis, R - Rejected; N ua:'tlt -
Rej d; N& - Mot analyzed




TABLE 4-8d {cont.)
SUMMARY OF METALS AND WET CHEMISTRY PARAMETERS DETECTED iN GROUNDWATER
DRAFT TECHNICAL MEMORANDUM - SOURCE AREA INVESTIGATION

CENTREDALE MANCR RESTORATION PROJECT SITE

IORTH FROVIDENCE, RHODE ISLAND
FAGE 10 OF 12
ié‘:a—r‘-e Number CHMS-GW MW11MF02 CMS-GW-MW11S 02 CMS-GW-MW11SF 02 CMS-GW-MW128-02 CMS-GW-MW12BF-02 CMS-GW-DUP03-02 CHS-GW-DUPO3F-02
JiSampie Losation RV 1 MW11S . MW1S MwW128 MW 128 MW 128 MW 128
stc Sampled B/22/2001 B8122/2004 812212001 8/22/2001 872212001 8/22/2001 B/22/2001
i R Fierd Dup. CHSGvY- Field Dup. CRS-Gv- Field Dup. Cmo-Gve- Field Dup, CMS-Gvy-
IE‘C identifiar hone None Nane MW128-02 MWI12BF-02 MW128-02 MW 128F.02
{fittered Fitered Unfiltered Fittered Uinfiitered Fitterad Unfiltered Fifterad
#AQASD MADASS MAQABO MADAS1 MADAS2 MAGAS3 MAQASA
Ajuminum 108 U 383 702 U 4360 455 4980
Arsenic 20 U 35} U 27] Us 20{ u 20l U 22 w
é_laaaum 124 66.7 585 8A 3 57 3 8.5 51.7
{Beryllium 6.65{ UJ 0 82f L .88} UJ 15] Uy 072 W 18] w 0.66
Eadmium .40 U 040f U 040 040l U o40f U DAz U 0.40
ficaicium 18200 15100 14400 44400/ 39900 44800 38300
Chromium ol i 204] U 28 U 133 u 55 U 154 U 44
#Conait 0] U 53 22 U 53] U 121 W g2l u 070
iGopper 78] U 88 U 7l u 140] u g8} U 137] U 62
Hhzon ' 35.0{ UJ 618 U 174l © 4040 aoal 4 3970 500
fiead 13} 180l U 13f 531 4 13} w i8] J 13
fagnesium - 2050 2080 1930 350 3100 4500 2870
liManganese 595 238 209 244 151 Zia 134
fucke! .. 48| U 87 522 124] U s8] U i) U 71
otassium 3100 J pul - aosol U 3730] ) 276} J w0 J 3680
lisitver oo U o7ol U 082 076 U 070] U 0.78] U 0.70
HSodium 30000 22000 31200 43700 48700 42700 45800
Thailium 56| U 58l U 56] U 5.6 Wl 58] UJ 56| W 56
[Wanadium ool U Dot 4 080l U 87 23 63 19
Zinc stal U 7l u 494 U a3 U 192f U 53] U 339
l?;'s’gl Chemisiry
HParameters (MG/L) DOGSi4) 003810 002911
Alkatinity A 0.0 NA 130 NA 130 A
#Suifide NA o) U NA 80| uj NA 130l u NA
ifictai Grganx Carbon NA 20 A 50l | NA 40 NA

Ul - Mot detected, UJ - Detection limit appoximate; J - Quantitation imit approximate,
= . From dilution anaiysis; R - Rejected, NA - Not analyzed

iy




TABLE 4.84d {cont}
SUMMARY OF METALS AND WET CHEMISTRY PARAMETERS DETECTED IN GROUNDWATER
DRAFT TECHNICAL MEMORANDUM - SCURCE AREA INVESTIGATION
CENTREDALE MANOR RESTORATION PROJECT SITE
NORTH PROVIDENCE, RHODE ISLAND
PAGE 11 OF 12
jisample Number CHMS-CW-MWI20-02 CMS-GW-MW12DF 02 CME SW MWIESF.02 CM5-GW-MW138-02 CMS-GW-MW138F-02 CMS-GW-MW130.02 CMS-GW-MW13DF-02
i
ESamp!e L ocatlion MWIi2D MW120 MWA3 MW1i3B MW1i3B Mw13D MWA3D
i
Date Sampled it iy 8/22/2001 22342001 B/23/2001 872312001 BR300 82352001
2 identifier MNone Mone MNone More Rl None None
ifiltered Unfiterod Filtered Filtered Unfiitered Fittered Uniiliered Filtered
HIAL metai Anaiysis i
e MADOW4 MADIWS MADRTO MADSW1 MAOW? MADSDS MADSD7
LAt 378 U iGo] u 126l u 130 105 112 10.0
2reenic 28] W 20f u 20f U 28] Ui 33f W 20l b 20
32.8 323 103 58.6 573 546 56.0
orel w 078} UJ 11} u EX T 10} w 0.86] UJ 0.86
040l U 040§ U ool U C.40) U 040{ U 040 U 0.40
13500 13600 41200 55700 56500 43800 38000
0.801 UJ 83 U asl u  oToj U 114f 353 U 22.4
o7l u 1.Z] Ud ozol U 47 18l o 570 U 0.85
oy 72 U 72l U 8.8 761 U 85 U 94
Bo.4! U 105] U 47 28 1 126 554] U 370 U 108] U
38l w 35| Ul 1,300 1.3 U 13} L 13l ugl 13
1430 1920 3720 3780 3800 3510 3440
E{Maﬁganeae 134 134 470 215 220 36 255
28 U 69 U gsl u 28] U a6 285 U 16.4
2450] J 2450 so10d o 4330| J d0a0l 4320] 4 3650
fisiver 070 ¢ 14 072 078 o70] u oss] | 1.1
Sodium 26200 26000 54000 53000 53600 53400 57500
Thatium sal ul 561 U 58l U 58{ U 5680 U s6i U 56
vanadium oSy U 090] U gon 14 neal U ogof U 080l U
ring wal u 183 U 188 U 235) U 41l u 1521 U 15.5
[IParameters (MGL) 03915 Da3s 004062
faikaiinty 250 NA NA 38.0 NA 80.0
iFSuifide 40 NA NA 200 u NA 20{ U
Total Organic Carbon i0 NA MNA 1.0 NA 2.0

U - Not detecied; UJ - Detection
* - From diiution anaiysis;

- Guantitaiion iimit approxmaie:
ted; NA - Not analyzed




TABLE 4.8d (cont.}
SUMMARY OF METALS

\ND WET CHEMISTRY PARAMETERS DETECTED IN GROUNDWATER

A
DRAFT TECHNICAL MEMORANGUM - SOURCE AREA INVESTIGATION

CENTREDALE MANOf
NORTH PROVIDENCE, RHODE iSLAND
PAGE 12 OF 12

o]
m
N
amd 1
%3,
=
(@]
=
T
Xl
@)
e
ITl
0
ful]
w
-]
m

|'[sample Number CMS-GW-MW 13502 CHMSGW-MW14M-02 CMS-GW-MW14MF-02 CMS-GW-MW15DF-02 CMS-GW-TMW3-02 CHS-GVW-TMWIF 02
fisample Location B4 MW14M MW15D TMW3 THIV3
Date Sampled R/24/2004 8/21/2001 8212001 B8/23/2001 8/23/2001
identifier None Nona None fNone Naone None NONE
{finered Unfiltered Unfifterad Filtered Unfiltered Filtered Unifiitered Filtared
;j'“:mm Anaiysiz
tkucn) MAQSDS MAQA4E MAQA4T MAGA44 MAOALS MADBBS MADBE7
atminum a7l o 738 956 U 151] 26.4] U 316 168] ul
Arsenic 20] U 20! u 20{ U 20] U i 20] u 3af U a8l ut
Barium %4 318 326 333 | 325 530 459
fBeryium 088 Uil 03s| U 040 Us 028] U 024 ) 0.86] UJ oss| udl
ficadmium G40 U 040l u 40| U 0.40 oqol U 040] U oao| uf
ficatcium 38400 9380 8700 30400 30700 21000 20000
fichromium 19.9 0.8l us 0.97] Ul 24] U osol U 811 U 450 Ul
licobat 070 ool U 070] U 070] U o70] U 22 2.6} __UII
ficopper 122 79| u 84} U 87} U 48] u 102i U 75| U
fliron 28] U 702 U 39 3} UJ 416) U 75.0} UJ 3560 2870
liead 13§ Ud 1.3 W 1.3} UJ 1.3] Ul 13 W 7.4f U 22) Ui
[Magnesium 2450 1340 1240 2890 2880 2610 7440
{iManganese 522 887 825 488 83 983 529
fivicket 135 U 28l U 11fu 18] U 12fw 1151 U 4] U
fPotassium 4510} J s20] 4 1440] 4160 atio] o 4040i 1 4550, i
ficiver 070] U 0.80] W ool u 070] U 070] U a7ol U 077
fiSodium 53800 13700 12800 30800 31100 131000 124000
Thallium 56] U 56 U 5.6] Ud 56| UJ 5.6( UJ 56l U 56 Ul
[vanadium 080f U oso] u pool U Do) U 0.50] U ool u oool uj
B9 U 488y U 434 U 252) U 203 U 293l u 28] U
et Ehemmistry
{Faramaters {MG/L} Do40A7 D03506 003905 D408
ffaiicaiinty 520 90 NA s40 NA 120 NA
isuinde 20 u 20{ U NA 20l u NA 10) U NA
Total Organic Carbon 10 20 NA in NA 80 NA

U - Not detected; UJ - Detection imat appraximate; J - Guantitation iimit approximate;
* - From drution analysis; R - Rejected, NA - Not analyzed

—




FIGURES




K

,, \ ! ,/_/
AN 3
\ //”/ [ o
'\ ///.// mw 5
N ///M/ =
dop % N % L g
2\ - 2 %
ERd | A\ bt o &
A\ N\ w| 5 g
\ /./ ; | Lk ke
AN - wl E
\ § / /MW/ o mm mm
R\ B D . P~
A \ // . =t fow )
Y ,f// .,_,,////IM// 3 |~ BB
1 % ,.,,
‘y.ﬁ u__,.,. .,_.,,// /W 68 g B 0 n"h- §
i\ W e | |
T ﬁ// \ \ - i
ﬁmﬁ ‘H /..,i ; r./ l/ | q
—— — .,. // Mu | 3 m
| w R \ . 5o Bl
Ay Sa Y SERE
N/ \W\ /,, ~ y .../ / (& ..m |2
M,,,, yd : \N\y N // ~1 9| 3|8
....../\ / \\ .m f // ,. // // mm w [ : m
A_ 3 k\ b //.“.._,.../r /ﬂ - ﬁm MW %
R 4 //,,,. N Lul ,mw T Mm
&, AP N\ =R
\ N \\ . ___.Mm \\\ “n/ f__ mM”/ __“ Ll ug1§)s 2
¢ =\ L >
YA e = AL MEE
A1 ) €2 AN 21215l
k=, N\ ( /.mwwng \ AL HE
A0\ L % A | e
VAN A J el
3 @ I.\_ 4 e - (i
BR et LY % ) |9
e / (T / \ A\ Lz |8
a A » M lm! H -l 15
CEWN B \ 2| |3l
If,ﬂ“_..fiﬁ % // \4 ..., /._ /I I =3 I
ot 4 3 / .
.w /“”r_w » / "m V , ,...J A\ mW. /
q /. .# V\__\ - %u / - Mnm__ \\A
s EAN \ Ol Pl
\ w < | OB B e 1
v LA IS g " ¥ T T
NERGE= =N
_, ' / | w m _ M | f.../ wn_
/f. » rﬁ ™ e , _:
\ e e _m
\ \| b |
\ P ’ _ ﬂ,.rm;_rE._p "
¢ i
f i)
\ TOTITTLE) | |
/ i 4 _m.w
\., fgpprcupﬁ 1. &
' TITO. fute 4 3
N gugs & P
X , ﬂwwwm} mﬁ..w g ¥ mm
) B3 4 bi
..._\ | wm mummnm.m_ n.._mw m_.m_
& gL k=
] 55 gy
XN | IR fe, gh E g
O | B jEis oUBL <
N | B fe
o | A
/V MTWV ST _memm_.; _rm w v H
N jelx 85 #5 &
™ gi€5 5 gk
252 MW o :
2




N

g\ , . -

_ e A e T ‘ , Originals in color,

1500 0

T Ty 1 inch = 1500 feet

{ t ) = z
CENTREDALE }— SEERE = e Lo .
MANOR ) %4 Y~1¥ o~
. ~ \ALLENDALE POND - - "

_ASSAPUMPSETT -  BROOK
BROOK =

s

»
(Y
Q@v
%

ittt L ] 2 ‘__‘; P! o

LEGEND

Town Boundaries 3 ) 4 B e i il A datA ‘ A
Buildings . ‘- g e W G R N 5 L | ] ]

[ Parking lots Jan ¥ g 5 P B, DYERVILLEDAM ' |
[[] 100-year, No BFEs : A g \— A 5 / g g MRS 2
[ 100-year, BFEs 1 y A : =l ] | N

[_] 100-year, BFEs, 1-3 fi. . 9 | 3 { |
[_] Alluvial Fan, 100-year, 1-3 ft. ‘ ‘ e g , A =

ot \ : =5 [ ;
i LT N
Y \ L "m | 1 ~7
~~=[NOTES: : Ay L1\ e~ ([ | % s
1) Plan not to be used for design - B, o i il = -~»-4~: e N
2) Alocations to be app / =i - :
3) Original map created by the EPA GIS lab 21-July-99 | =% ‘ v = A
Sources: RIGIS, EPA, REAC, Lockheed Martin T ! y sl 5 A \ & 5, e
+ Y S & | -~ W \ -: { & ¢ \.

LOCATION MAp | _CTginmis freotor— FIGURE 1-1
SOURCE AREA INVESTIGATION

CENTREDALE MANOR TE| TETRATECHNUS,INC. | |
RESTORATION PROJECT SITE

DRAWN BY: J. PICCUITO  [DATE: NOVEMBER 29, 2001

| 55 JONSPIN ROAD WILMINGTON, MA 01887
CHECKED BY: S. PARKER 41 : 11 - (978)658-7899

| - | \

DR Ry




1. FENCES, PARKING AREAS, BUILDINGS, ROADWAYS, RIVER, AND RESIDENTIAL
LOTS TAKEN FROM PLAN ENTITLED “CENTREDALE MANOR RESTORATION SITE
WOONASQUTUCKET RIVER NORTH PROVIDENCE AND JOHNSTON, R. I. INUNDATION 100
EE?R FLOOD SITE PLAN “A”“, “B’, AND ‘C’, WHICH PLAN WAS PROVIDED BY
LIENT.

2. HORIZONTAL DATUM TAKEN FROM THE ABOVE MENTION PLAN. VERTICAL DATUM
= NGVD 1929. ALSO TAKEN FROM ABOVE REFERENCED PLAN.

3. ELEVATION FOR BENCHMARK TOP OF DRILL HOLE IN CONCRETE CURB WAS
OBSERVED TO BE DIFFERENT FROM PLAN REFERENCED IN NOTE #1.

ALLENDALE
POND AND
WETLANDS

Originals in color.

GRAPHIC SCALE
150 3007

1 INCH = 150 FEET

SITE FEATURES
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NORTH PROVIDENCE, RHODE ISLAND
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WOONASQUTUCKET RIVER NORTH PROVIDENCE AND JOHNSTON, R.I. INUNDATION = UTILITY POLE 80’ 0 80’ 160’
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2. HORIZONTAL DATUM TAKEN FROM THE ABOVE MENTION PLAN. ® HYDRANT SOURCE:
VERTICAL DATUM = NGVD 1929. ALSO TAKEN FROM ABOVE REFERENCED PLAN. 1 INCH = 80 FEET BASE PLAN BY LOUIS FEDERICI & ASSOCIATES
3. ELEVATION FOR BENCHMARK TOP OF DRILL HOLE IN CONCRETE CURB WAS OBSERVED SCALE: DATE: PROJ. NO: 55 JONSPIN ROAD
TO BE DIFFERENT FROM PLAN REFERENCED IN NOTE #1, 1” = 80’ NOVEMBER 2001 4104 WILMINGTON, MASSACHUSETTS 01887
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NOTES AND REFERENCE:

1. FENCES, PARKING AREAS, BUILDINGS, ROADWAYS, RIVER, AND RESIDENTIAL
LOTS TAKEN FROM PLAN ENTITLED “CENTREDALE MANDOR RESTORATION SITE
WOONASQUTUCKET RIVER NORTH PROVIDENCE AND JOHNSTON, R, I. INUNDATION 100
EE?EN‘IF’LUUD SITE PLAN “A’", “B’, AND ‘C’, WHICH PLAN WAS PROVIDED BY

2, HORIZONTAL DATUM TAKEN FROM THE ABOVE MENTION PLAN.
= NGVD 1929, ALSO TAKEN FROM ABOVE REFERENCED PLAN.

VERTICAL DATUM

3. ELEVATION FOR BENCHMARK TOP OF DRILL HOLE IN CONCRETE CURB WAS GRAPHIC SCALE
OBSERVED TO BE DIFFERENT FROM PLAN REFERENCED IN NOTE #1. & - -
4. BASEMAP: LOUIS FEDERICI & ASSOCIATES e —
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@9 00T¥4D
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CHECKED BY: G. STURGEON DATE: NOVEMBER 29, 2001 55 Jonspin Road Wilmington, MA 01887
SCALE: 1" = 200’ FILE NO._DWG\4104\0611\FIG_3-1.0WG (978)658-7899




| RHODE {SLAND
x STATE PLANE

NOTES AND REFERENCE
1. FENCES, PARKING AREAS, BUILDINGS, RDADWAYS, RIVER, AND RESIDENTIAL LOTS
TAKEN FORM PLAN ENTITLED “CENTREDALE MANOR RESTORATION SITE
CKET RIVER NORTH PROVIDENCE AND JOHNSTON, R.I. INUNDATION

WOONASQUTUI
100 YEAR FLOOD SITE PLAN ‘A™, ‘B’, AND ‘C’, WHICH PLAN WAS PROVIDED BY CLIENT.

2. HORIZONTAL DATUM TAKEN FROM THE ABOVE MENTION PLAN.
VERTICAL DATUM = NGVD 1929. ALSO TAKEN FROM ABOVE REFERENCED PLAN.

3. ELEVATION FOR BENCHMARK TOP OF DRILL HOLE IN CONCRETE CURB WAS OBRSERVED
TO BE DIFFERENT FROM PLAN REFERENCED IN NOTE #1.

CENTREDALE
MANOR

BROOK
VILLIAGE

LEGENDI

® SDIL BORING
A SURFACE WATER MOMITORING STATION
® PEIZOMETER
¢ MONITORING WELL

xz<x TETRA TECH LD.
? UTILITY POLE
© MANHOLE COWVER

—= - —PDISEKARGE CREEK AND FLOW DIRECTION

GRAPHIC- STALET
80" o 80’ 160"
e —— e e—]

1 INCH = &8O FEET

\ e =¥
\ _f\ -
- Jar-—r-— .
N e A
ALLENDALE Pie
POND AND .
WETLANDS :

DRAWN BY:: DW.. MACDOUGALL

TITLE:

PREPARED BY: S. PARKER

LOCATIONS OF BORINGS, WELLS, AND PIEZOMETERS

CHECKED BY: S. PARKER

CENTREDALE MANOR RESTORATION PROJECT

NORTH PROVIDENCE, RHODE ISLAND

"T| TETRA TECH NUS, INC.

55 JONSPIN ROAD

PROJECT MANAGER: S. PARKER

SOURCE:
BASE PLAN BY LOUIS FEDERICI & ASSOCIATES
SCALE: , DATE: PROJ. NO:
1" = 80 2001 | 4104
DRAWING NO: ACFILE NAME:

WILMINGTON|, MASSACHUSETTS 01887

PROGRAM MANAGER: G, GARDNER

DWGN4104NTBB1ARFR;_32 WG

(978)658-7899




[SB-03 /
Depth Param=e;g= conc.
24 2,4,5 TGP 25000
TCE 1604]
PCE 430|
b_‘%;w" 4-6 2,45 TCP_| 940U/930U
(dup)  [TCE 180U/200U
a STATE PLAE PCE 180U/200U
[68 2,4,56 TGP | 940U/930U 2\
TCE 190U )
PCE 190U R
1820  |2,45TCP 1000V 3
TCE 170U > y
CE 1700 ‘%?
2 %
le\e!
v ‘A$ r/
Q mg -
=2 =
\
7 o
'ﬁ"‘(
[WW-01S Parameter Conc. ‘S,% 7 M ey
Depth Parameter conc. ?‘C4E5 TCP 140UI10’;U e
12 24,5 1CP 950U 1o LI N "
[TCE 340U o 2\ g
2-4 2.45TCP 4000U ) ~, ras meam w8
TCE 220U »’@ -t e
rmw'—-oas PCE 220U s
[Depth Parameter Conc. 4-6 2,45 TCP 73J o /
2-4 2.4,5 TCP NA ;gg ggg o % .
TCE N
PCE Nﬁ [6-8 24,5 TCP 9@1 %ﬁ By ¢ WOODED ALLENDALE e
46 2,45 TCP 1000U ;gg 26&3' P /"’x‘v A._a\,“" 5_3 / ~ POND AND c\”‘»/'/
TCE 1304] - :
PCE 490 >\ S 4 \ 4 ] WE TLA N D S 0@«%
68 2,45 TCP 2500U 7, ‘é& o2 \ Vv - opt4 N 6-‘.& & s
TCE 290U é‘“ et -l 2o s
PCE 1604 2, ot v v A -7 -
¥ ,-”"’::, W i \ﬁ\ P \,ﬂi’,}
& Mw-028 L )/‘/*
A A W v v v o - &
) v ) SNV n—o““-“.. ] P e
o o MW—02D ey " ) - "
v A\ v v " - Z -
N b N% v 4 /’/ > o A
s DED
LA P CAP AREA 1 woo P -~
n-2m el ¢ /
W - /. 5
. - &’
o P12 » < 3‘#
- S\ g .
A\ - ,
A PR Ly o
_/
CENTREDALE orS A\ R
MANDR < A} I ‘ = s
. @6)/ .
or-s &/é P
Q_Oégﬁo
. >0
Y s
el
("]
|8 oM
& . - == _ﬁjl%;_ o7® MW~06 gl e ¥
- r— | OGEL-3 v ___ Vv 11 = V,\S’
é’ R E - — ot 3 | LOT 4 BV < =" Al
BV — Al = Lar AP AREA 2 o &5 GhYS
% rwe | LOT T BROOK B . ey oM
g Y VILLIAGE Lov 2] — ’ 14M irw-o7s = \° ®
’é\ oec-1 -Tl z - =%
1‘ / ':/
- W PAM
N
PAM
MW-06S
Depth Parameter Conc.
24
46
[MW-14M
MW-05 =
Depth S Parameter Conc Depth __{Parameter | Con. 6-8
3.4 545 TGP = 1-2 2,4,5 TCP_| 840U/860U
TCE 70 @up)  |TCE 2000J/970U
PCE 2 PCE____|_ 170/140J
4-6 2,45 TCP 160007 24 2,45 TCP 940U
L Y
PCE 140U
68 %; TCP :ﬁ g 2.45TCP NA
[PCE__ NA ;gg :A
;g'é 90%%(2 57 TCE 50U
092 [2.4,5TCP 14 o7 PCE 90U
o =5 7-8 TCE 75U
SCE 720001 7-8 PCE 130}
LEGEND:
% SOIL BORING DRAWN BY: D.W. MACDOUGALL TITLE: -
A SURFACE WATER MONITORING STATION . YW
NOTES AND REFERENCE: ® PEIZOMETER PREPARED BY: S. PARKER SELECTED CONTAMINANTS IN SUBSURFACE SOIL
1. FENCES, PARKING AREAS, BUILDINGS, ROADWAYS, RIVER, AND RESIDENTIAL LOTS ® MONITORING WELL 'RAPHIC SCALE
TAKEN FORM PLAN ENTITLED ‘CENTREDALE MANDR RESTORATION SITE owx TETRA TECH LD C';, HIC SC. o o CHECKED BY: S. PARKER CENTREDALE MANOR RESTORATION PROJECT
WOONASQUTUCKET RIVER NDRTH PROVIDENCE AND JOHNSTON, RI IN UTILITY POL 80’ ‘ ‘
100 YEAR FLDDD SITE PLAN IAI" IBI’ AND 'C’, VHICH PLAN VAS PRDVIDED BY CLIENT. - MANHDLE CUVER m NORTH PROVIDENCE, RHODE |SLAND n TETRA TECH NUS, INC-

2. HORIZONTAL DATUM TAKEN FROM THE ABOVE MENTION PLAN. —  — DISCHARGE CREEK AND FLOW DIRECTION SOURCE:
VERTICAL DATUM = NGVD 1929. ALSO TAKEN FROM ABOVE REFERENCED PLAN. 2,4,5 TCP = 2,4,5 TRICHLOROPHENDOL 1 INCH = 80 FEET BASE PLAN BY LOUIS FEDERICI & ASSOCIATES
> 18 B RS TR Sl R T e e oeserves 7CE - TETRAHORETIENE S o o LINGTON, YoSebHuoen
. 1" = 80 JANUARY 2002 | 4104 WILMINGTON, MASSACHUSETTS 01887
ALl CONCENTRATIONS ARE EXPRESSER N bo/le PROJECT MANAGER: S. PARKER DRAWING NO: ACFILE NAME: REV: (978)658—7899
PROGRAM MANAGER: G. GARDNER FIGURE 4—1 |owe\4104\0611\FIG_4—1.0WG 0




NOTES AND REFERENCE:

1, FENCES, PARKING AREAS, BUILDINGS, ROADWAYS,
LOTS TAKEN FROM PLAN ENTITLED “CENTREDALE MANOR RESTORATION SITE
WOONASQUTUCKET RIVER NORTH PROVIDENCE AND JOHNSTON, R. I

YEAR FLOOD SITE PLAN “A’“,

CLIENT.

RIVER, AND RESIDENTIAL

2. HORIZONTAL DATUM TAKEN FROM THE ABOVE MENTION PLAN.
= NGVD 1929. ALSO TAKEN FROM ABOVE REFERENCED PLAN,

3. ELEVATION FOR BENCHMARK TOP OF DRILL HOLE IN CONCRETE CURB WAS

OBSERVED TO BE DIFFERENT FROM PLAN REFERENCED IN NOTE #1.

4, BASEMAPt LOUIS FEDERICI & ASSOCIATES

INUNDATION 100

‘B’, AND ‘C’, WHICH PLAN WAS PROVIDED BY

VERTICAL DATUM

GRAPHIC SCALE
200°

400

A9

®
L

(Origina

- .h—..ﬁr ‘, - ‘

lincludes color co&ing,.l

|

EM SURVEY ANOMALY

GPR ANOMALY

GEOPHYSICAL INVESTIGATION LINES

FIGURE 4-2

CENTREDALE MANOR RESTORATION PROJECT

NORTH PROVIDENCE, RHODE ISLAND

i

TETRA TECH NUS, INC.

1 INCH = 200 FEET DRAWN BY: D.W. MACDOUGALL REV.: 0
S. GEDPHYSICAL INVESTIGATION LINES PREPARED BY HAGER GEDSCIENCE, INC.,
OCTOBER, 2001, CHECKED BY: _ G. STURGEON DATE: JANUARY 11, 2000 55 Jonspin Road Wiimington, MA 01887
SCALE: 1" = 200’ FILE NO.: DWG\4104\0611\FIG_4—2.DWG (978)658-7899




09\//\/*’“/\——/

NOTES AND REFERENCE:

1, FENCES, PARKING AREAS, BUILDINGS, ROADWAYS, RIVER, AND RESIDENTIAL LOTS
TAKEN FROM PLAN ENTITLED “CENTREDALE MANOR RESTORATION SITE WOONASQUTUCKET
RIVER NORTH PROVIDENCE AND JOHNSTON, R.I. INUNDATION 100 YEAR FLDOD SITE
PLAN *A”“, “B’, AND ‘C’, WHICH PLAN WAS PROVIDED BY CLIENT.

2. HORIZONTAL DATUM TAKEN FROM THE ABOVE MENTION PLAN. VERTICAL DATUM =
NGVD 1929, ALSO TAKEN FROM ABOVE REFERENCED PLAN.

3. ELEVATION FOR BENCHMARK TOP OF DRILL HOLE IN CONCRETE CURB WAS OBSERVED
TO BE DIFFERENT FROM PLAN REFERENCED IN NOTE #1,

4, BASEMAP: LOUIS FEDERICI & ASSOCIATES

S. TOPOGRAPHY OF BEDROCK PROVIDED BY HAGER GEOSCIENCE, INC., OCTOBER, 2001,

®
GRAPHIC SCALE
o 200° 400

1 INCH = 200 FEET

|

|

\

Original includes cq

lor coding.

LEGEND:

SOIL BORING

STAKE
/\ PEIZOMETER
/ MONITORING WELL
, v A——A CROSS SECTION LINE
TOPOGRAPHY OF BEDROCK FIGURE 4—3

CENTREDALE MANOR RESTORATION PROJECT

NORTH PROVIDENCE, RHODE ISLAND

DRAWN BY: D.W. MACDOUGALL REV.: 0
CHECKED BY: G. STURGEON DATE: JANUARY 15, 2002
SCALE: 1" = 200 FILE NO.: DWG\4104\0611\FIG_4-3.0WG

55 Jonspin Road
(978)658-78

| TETRA TECH NUS, INC.

Wilmington, MA 01887
99




(~SOUTHEAST)
110

MW-13(S,M,B)

100—
SILTY SAND
AND SILT

90—

39

NOTE:

1. FILL IS TYPICALLY GRAVELLY OR SILTY
SANDS WITH TRACES OF MAN-MADE
DEBRIS, INCLUDING: WOOD, BRICK, GLASS,
PLASTIC, CHARCOAL, SLAG, VITRIFIED CLAY
PIPE FRAGMENTS, AND METAL DEBRIS.
ORGANIC SILT AT SB-02.

2. REFER TO FIGURE 4-3 FOR LOCATION OF
CROSS-SECTION

A RACEWAY
1-4———-{

1
I

LEGEND
924

WELL SCREEN AND CORRESPONDING
GROUNDWATER ELEVATION (NOVEMBER 1, 2001)

EOB: 18.2FT

-2 .. -

END OF BORING WITH
CORRESPONDING ELEVATION

WATER TABLE
INFERRED GEOLOGIC BOUNDARY

GRAVELLY SAND

SILT AND FINE SAND

HORIZONTAL GRAPHIC SCALE
0’ 80’ 160’

1 INCH = 80 FEET
VERTICAL GRAPHIC SCALE
0 157 30

1 INCH = 15 FEET

i - CENTREDALE MANOR v ' I

| CAP AREA 1 RACEWAY el LL NORTH PARKING LOT ll I CAP AREA 2 | BROOK VILLAGE PARKING LOTS
i - i i i

: Do | : !

i 5 ] i 8 i 2
: = L T’ g By :
| g * 1 1 | i § | >

! 3 i I : | g

| § : e ! i

|

|

MW-15D

A’
(NORTH)
—110

— 100

l Original includes color coding.

GEOLOGIC CROSS—SECTION A-A’

FIGURE 4-—3A

CENTREDALE MANOR RESTORATION PROJECT

NORTH PROVIDENCE, RHODE ISLAND

DRAWN BY: D.W. MACDOUGALL REV.: 0
CHECKED BY: G. STURGEGON DATE: JANUARY 15, 2002
SCALE: AS NOTED FILE NO.: DWG\4104\0611\FIG_4~-3A.DWG

55 Jonspin Road
(978)658— 7899

| TETRA TECH NUS, INC.

Wilmington, MA 01887




NOTES AND REFERENCE:

1, FENCES, PARKING AREAS, BUILDINGS, ROADWAYS, RIVER, AND RESIDENTIAL
LOTS TAKEN FROM PLAN ENTITLED ’CENTREDALE MANOR RESTORATION SITE

WOONASQUTUCKET RIVER NORTH PROVIDENCE AND JOHNSTON, R. I

INUNDATIDN 100

YEAR FLOOD SITE PLAN ‘A’", 'B’, AND 'C’, WHICH PLAN WAS PROVIDED BY

CLIENT.

2. HORIZONTAL DATUM TAKEN FROM THE ABOVE MENTION PLAN.
= NGVD 1929. ALSO TAKEN FROM ABOVE REFERENCED PLAN

VERTICAL DATUM

3. ELEVATION FOR BENCHMARK TOP OF DRILL HOLE IN CONCRETE CURB WAS

OBSERVED TO BE DIFFERENT FROM PLAN REFERENCED IN NOTE #t.
4, BASEMAP: LOUIS FEDERICI & ASSOCIATES

0’

33

H'—!J | .

35
-0
31
Suw-108 * Gup-128
26
Original includes color cqding.
LEGEND:
@ MONITORING WELL
) AVERAGE STRIKE (COMPASS DIRECTION) AND
30 oP g DIP (DOWNWARD ANGLE) OF FRACTURES IN
BOREHOLE. STRIKE AND DIP OF INDIVIDUAL
FRACTURES AND FRACTURE SETS IN OUTCROP,
STRICE RED = GRANITE
GREEN = SCHIST/GNEISS
BEDROCK FRACTURE ORIENTATIONS FIGURE 4—4
GRAPHIC SCALE CENTREDALE MANOR RESTORATION PROJECT
i o NORTH PROVIDENCE, RHODE ISLAND | TETRA TECH NUS, INC.
1 INCH = 200 FEET ORAWN BY: D.W. MACDOUGALL REV.: 0
CHECKED BY: G. STURGEON DATE: DECEMBER 13, 2001 85 Jonspin Road Wilmington, MA 01887
SCALE: 1* = 200' AILE NO.:_DWG\4104\0611\FIG_4-4.0WC (978)658-7899




|

i i B
— e —
T
.
-
i TR

b R T g TR

kit el T A

PP o~ ey B

il |
= w1 £LEVATION NUMBER
o2 % HYDRAULIC HEAD CONTOUR
NOTES AND REFERENCE,
1, FENCES, PARKING AREAS, BUILDINGS., ROADVAYS., RIVER, AND RESIDEMTIAL
LOTS TAKEN FROM PLAN ENTITLED *CENTREDALE MANOD RESTORATION SiTE
VOONASQUTUCKET RIVER NORTH PROVIDENCE anD JORNSTON, R §. INUNDATION 100
YEAR FLOOD SITE PLAN ‘A'°, “B°, AND ‘C’, WHICH FLAN WAS PROVIDED BY GIATED TADI T AAKNTAL DO ADALL IO 200 Ciniinr A=
CLIENT. ’ ’ WATER TABLE CONTOURS, MARCH 30, 2001 FIGURE 4—0O
2. HORIZONTAL DATUM TAKEN FROM THE ABOVE MENTIODN PLAN. VERTICAL DaTum GRAFHIC SCALE CENTREDAI F MANOR RESTORATION PROJECT
= NGVD 1929, ALSO TAKEN FROM ABOVE REFERENCED PLAN e lEENE R SN e Mg T TeeReu  —
& 200¢ 400’ NARTH DRAVIDENCE BUANRE 1S AND | B=| TETRA TECH NUS, INC
ELEVATION FOR BENCHMARK TOP OF DRILL HOLE iN CONCRLTE CURR YAS e e NORTH PROVIDENCE, RHODE ISLAND | FE. TETRA TECH NLUS, INC.
LBSERVED TO BC DIFFERENT FROM PLAN RETCRENCED IN NOTE 831 ALl i
IFFERTNT FROM PLAN REFER OTE #1. § INCH = 300 FEET PE— oW UACDOUG REV.: o i
4. BASEMAP LOUTS FEDERICI & ASSOCIATES | cusckes &y G. STURGEON DATE: DECEMBER 5, 200% 55 Jonspin Rood Wiimington, MA 01887
- -8 . N sind\ N1\ OIA 4 & T €9?3\558=?899
LE: i* = 200 FILE NO.: DWSN\4104\0S11\FIC _4-5S.0Wi /




——

R T e o —

-6

NI:

e TR © SOIL BORING

- " STAKE
e A + PEIZOMETER
ot P y u.ﬁ:\‘ 2 MONITORING wEi L
R s B pm w1 ELEVATION NUMBER
i i ""_"\ @ $2 HYDRAULIC HEAD CONTOUR
TES Al EEERENCE,
— . RIVER, AND RESIDENTIAL
1. FENCES, PARKING AREAS, BUILDINGS. ROADWAYS, RIVER, ey &
TLOTS TAKEN FROM PLAN ENTITLED *CENTREDALE MANGR RESTOR ' TioM 100 : > P q r:nGUDf‘ 4...-!-\'
ONA h VIDENCE AND JOHNSTON, R. 1. INUNDATION 10 oo I NT S A 4 200 Fi 4= %
YEAR TLUDD SITE Pa ooy B AB G WRICH PLAN GAS PROVIDED B¥ WATER TABLE CONTOURS, MAY T s .
LR B iR = o D ICOoT
CLIENT. _ - CENTREDALE MANOR RESTORATION PROUJECT {
¥ " o VERTICAL DATUM GRAPEIC SCALE . sl AL i 2o — Al IO el
2 ORIZINTAL DATUM TAKEN FROM THE ABOVE MENTION PLan  VE — ) — T ! TETRA TECH NUS, INC.
= NGVD 1925, ALSO TAKEN FROM ABOVE REFERENCED PL o ad e NORTH PROVIDENCE, RHODE ISLAND | § '
” . L HOLE TN CONCRETE CURB WAS e — : —
ELEVATION FOR BENCHMARK TOP OF DRILL WOLE IN CONCRETE C = e T Y e o -
SERVED TO BE DIFFERENT FROM PLAN REFERENCED IN NOTE 81, 1 INCH = 200 FEET ; DM, MAZDOU _ e —— S o Fd Wimington, MA 01887
UBSERVE B o CHECKMED BY: G. STURGEDN DATE: DECEMBER 1",‘,“‘1 5 JRNBPHY FRad {978)858—7855
4, BASEMAP LOUIS FEDERICI & ASSOCIATES g g FUE NO.: DWG\4104\D8% 1\FIG_4—6.0WG




95

k h @
; \ k\
€ o3
5 \\_l B e
: —P-14
o 92 L&
91
90 , | ‘ |
3/20/01 3/30/01 4/9/01 4/19/01 4/29/01 5/9/01
95
(b)
04 - |
€ 03
: \J —SP-02
% —P-15
w 92 ‘K‘f‘ﬂ
N \LL,L 3
e Original includes color coding.‘i
91
90 , . | | ol

3/20/01 3/30/01 4/9/01 4/19/01 4/29/01 5/9/01

Figure 4-7. Comparison of water elevations (a) in the raceway at SP-01 and
the aquifer at P-14, and (b) in the raceway at SP-02 and the aquifer at P-15.




101

@)

100 ~

99 \ \

—SP-04
; \\1 M;\ . 4
97

96

Elevation (ft)

95 = T l -
3/20/01 3/30/01 4/9/01 4/19/01 4/29/01 5/9/01

95

.
2 ANV
P A

(b)

Elevation (ft)

92

91

Origi .
90 . ; : . gl Includes color coding
5/9/01 5

3/20/01 3/30/01 4/9/01 4/19/01 4/29/01

—

——— s .s..\\\ 3

Figure 4-8. Comparison of water elevations (a) in the Woonasquatucket River at
SP-04 and the aquifer at P-16, and (b) in the river at SP-03 and the aquifer at P-17.




p——

-

HOTES AND REFFRENCE:

:. FENCES, PARKING AREAS,
OTS TAKEN FROM PLAN ENTITLED CE
YOONASGUTUCKET RIVER NORTH pmw
YEAR FLOOD SITE PLAN “A°“°,

CLIENT,

E HORIZONTAL DATUM TAKEN F
= NGVD 1929, ALSO TAKEN FROM

ELEV&TIUN FOR BENCHHA

RIVER, AND RESIDE

B

M X U el
M - 3

MANDOR RESTORATION SI_E
" WHICH PLAN VAS PRDV!I‘.EE

WATER TABLE CONT

NOVEMBER 1, 2001

VERTICAL DATIM GRAPHIC SCALE

CENTREDALE MANO

RATION PROJECT

MENTION PLAN,

_gi

o |

OLE IN CONCRETE CURE WAS

NCED IN NOTE #i. 1 INCH = 200 FEET

NORTH PROVIDE] HODE ISLAND
DRAWN B: D.W. MACDOUGALL o
CHECKED Bv: G, STURGED JANUARY @, 2001

SCALE:

1"-200

LE NO.: DWG\4104\0811\FIG_3-5.0WG

HYDRAULIC HEAD

FIGURE 4-98

TETRA TECH NU

(978)658—7899



NOTES AND REFERENCE:

1, FENCES, PARKING AREAS, BUILDINGS, ROADWAYS, RIVER, AND RESIDENTIAL
LOTS TAKEN FROM PLAN ENTITLED “CENTREDALE MANOR RESTORATION SITE
WOONASQUTUCKET RIVER NORTH PROVIDENCE AND JOHNSTON, R. I, INUNDATION 100

ELE?EN?-DUD SITE PLAN ‘A", “B’, AND ‘C’, WHICH PLAN WAS PROVIDED BY

2. HORIZONTAL DATUM TAKEN FROM THE ABOVE MENTION PLAN. VERTICAL DATUM
= NGVD 1929. ALSO TAKEN FROM ABOVE REFERENCED PLAN.

3. ELEVATION FOR BENCHMARK TOP OF DRILL HOLE IN CONCRETE CURB WAS
OBSERVED TO BE DIFFERENT FROM PLAN REFERENCED IN NOTE #1.

30

GRAPHIC SCALE
0 200’ 400’
e —

-

DEEP OVERBURDEN CONTOURS, NOVEMBER

CENTREDALE MANOR RESTORATION P¥F

NORTH PROVIDENCE, RHODE ISLA

1 INCH = 200 FEET DRAWN BY: D.W. MACDOUGALL REV.: 0
4, BASEMAP LDUIS FEDERICI & ASSOCIATES CHECKED BY:  G. STURGEON DATE: JANUARY
SCALE: 1* = 200’ FILE NO.: DWG\4104\0611\F




[ 3 ~\\‘2' .
T A
’/.’: ;/ \Q‘Tn‘-: ®
£ M, R .
2T e Y, i
i

it

L Tl b
Riftitiis
\ e

Nn‘rg(‘ ARTE arrrnrrm-g—i

i. FEMNCES, PARKING AREAS, BUILDINGS, RUADWAYS, RIVER, AND RESIDENTIAL
LOTS TAKEN FROM PLAN ENTITLED ‘CENTREDALE MANOR RESTORATION SiTE
YOONASQUTUCKET RIVER NORTH PROVIDENCE AND JOHNSTON, R I, IMUNDATION 105
YEAR FLODOD SITE PLAN "A‘°, *B, AND *C°, WHICH PLAN WAS PROVIDED BY e el e oo i
CLIENT. TR T TR fima s R BEDROCK GROUNDWATER CONTOURS, NOVEMBER 1, 2001 FIGURE 4—11
- . e s s e e - 5 ™ P T _ a5 | o 3 IninTal ings ow
2 HORIZONTAL DATUM TAKEM FROM THE ABOVE MENTION PLAN.  VERTICAL DATUH CRAPHIC SCALE CENTREDALE MANOR RESTORATION PROGJECT kg
= NGYD 1929 ALSO TAKEN FROM ABOVE REFERENCED PLAM !‘ i
. - o 200 aho e N R = (e Bl atnlo Sl At i T TECL R IR
ELEVATION FOR BENCHMARK TOP OF DRILL HOLE IM CONCRETE CURE ¥AS e e ——| NORTH PHGVEGENCE. RHOUE ISLAND ; EE '=! RATECHI -i-"-': NG
BSERVED TO BE DIFFERENT FROM "ED IN NOTE 21, =
UBSERVED TO BE DIFFERENT FROM PLAN REFERENCED I 1 INCH = 200 FEET DeAuA g O.W. MACDOUGAIL REV: o
4, BASEMAP LDUIS FEDERICI & ASSOCIATES CHECKED 8Y:  G. STURGEON DATE: JANUARY §, 2001 5% Jonspin Road Wilmington, MA 01887
- 2 et {97R)558—-7883 g
e 1 = 200 FUE NO. DWG\4104\DB11\FIG_4=11.0%G e




l RHODE ISLAND
> STATE PLANE

NOTES AND REFERENCE:

1. FENCES, PARKING AREAS, BUILDINGS, ROADWAYS, RIVER, AND RESIDENTIAL LOTS
TAKEN FORM PLAN ENTITLED ‘CENTREDALE MANOR RESTORATION SITE
WODNASQUTUCKET RIVER NORTH PROVIDENCE AND JOHNSTON, R.J. INUNDATION
100 YEAR FLOOD SITE PLAN ‘A’’, ‘B’, AND ‘C’, WHICH PLAN WAS PROVIDED BY CLIENT.

2. HORIZONTAL DATUM TAKEN FROM THE ABOVE MENTION PLAN.
VERTICAL DATUM = NGVD 1929. ALSO TAKEN FROM ABOVE REFERENCED PLAN,

3. ELEVATION FOR BENCHMARK TOP OF DRILL HOLE IN CONCRETE CURB WAS OBSERVED
TO BE DIFFERENT FROM PLAN REFERENCED IN NOTE #1.

[MW-02

Parameter

Conc.

MW-02M

e~ ————
MW-02D

T
2,4,6 TCP

10U 10U

TCE

2J

[PCE

CENTREDALE

MANOR

MW-10B
Parameter Conc.
2,46 TCP 10U
Caprolactam 490
TCE 10U
[PCE 1
el \
A%\
")
el
v i
/
&
oy ) m [
BV AP AREA 2
pge {}LOT 1 BROOK
L VILLIAGE

GEC-6

Parameter Conc.
12,46 TCP 10U
TCE 10U

MW-05S
Parameter Conc.
2,46 TCP 2900?

TCE 2500
CE

LEGEND

SOIL BORING

SURFACE WATER MONITORING STATION
PEIZOMETER

MONITORING WELL

TETRA TECH LD.

UTILITY POLE

MANHOLE COVER

—= . — DISCHARGE CREEK AND FLOW DIRECTION
2,46 TCP = 2,4,6 TRICHLOROPHENOL

TCE = TRICHLOROETHENE

PCE = TETRACHLOROETHENE

ALL CONCENTRATIONS ARE EXPRESSED IN ug/lter,

omg eopa

MW-08S

Parameter conc.
2,46 TCP 10U
TCE 10U
|PCE 0.9

GRAPHIC SCALE

80’

160’

e —

80 FEET

CAP AREA 1

MW-08S

|Parameter Conc.
2,46 TCP 2J
TCE 10U
[pcE 1

— <
y

[Mw-13
|Parameter Conc. _
MW-13D _ |MW-13B
2,46 TCP 100 100
FOE 70% 221)4] ""%
2
e =\ ,«
‘3,%7& w2
M -
M e A
ALLENDALE
POND AND -
WOODED (T WETLANDS e

Parameter conc.

(dup) MW-04D | MW-04B

S
2,46 TGP 10U/100 10U
4 [TCE 0.6/0.8 1
: {PCE 7707770 7]

WOODED

MW-12D

Parameter Conc.
2,4,6 TEP 10U
TCE 10U
PCE 13]

MW-09S

[Parameter Conc.
2,46 TCP 10U
TCE 1J

[PCE i

DRAWN BY: D.W. MACDOUGALL

PREPARED BY: S. PARKER

CHECKED BY: S. PARKER

TITLE:
SELECTED CONTAMINANTS IN GROUNDWATER

CENTREDALE MANOR RESTORATION PROJECT
NORTH PROVIDENCE, RHODE ISLAND

PROJECT MANAGER: S. PARKER

PROGRAM MANAGER: G. GARDNER

SOURCE:
BASE PLAN BY LOUIS FEDERICI & ASSOCIATES
SCALE: , DATE: PROJ. NO:
1" =80 JANUARY 2002 4104
DRAWING NO: ACFILE NAME: REV:

FIGURE 4—12 | owe\4104\0611\FIG_4—12.0WG 0

Li"

TETRA TECH NUS, INC.

55 JONSPIN ROAD

WILMINGTON, MASSACHUSETTS 01887

(978)658—7899




	RETURN TO ROD AR INDEX
	DRAFT TECHNICAL MEMORANDUM  - SOURCE AREA INVESTIGATION
	TABLE OF CONTENTS
	EXECUTIVE SUMMARY
	1.0 INTRODUCTION
	2.0 SITE BACKGROUND INFORMATION
	3.0 FIELD SAMPLING ACTIVITIES
	4.0 FINDINGS OF THE INVESTIGATION
	5.0 SUMMARY
	REFERENCES
	TABLES
	FIGURES

	barcodetext: SDMS DocID 29566
	barcode: *29566*


