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1.00 INTRODUCTION

On behalf of The Narragansett Electric Company, d/b/a National Grid (National Grid),
GZA GeoEnvironmental Inc. (GZA) has prepared this Site Investigation Data Report
(SIDR) describing activities performed at the former Tidewater Manufactured Gas Plant
(MGP) and former power plant located at the terminus of Tidewater and Merry Streets in
Pawtucket, Rhode Island (refer to Figure 1 for the Site Locus Plan). The Site is also
defined as Pawtucket Tax Assessors Plat (A.P.) 54B Lot 826, A.P. 65B Lots 662, 645, 647,
649 and portions of 648, and portions of A.P. 67B Lot 11. These properties are collectively
referred to herein as the “Site.”

This SIDR presents a comprehensive evaluation of available environmental data for the
Site, including the results of investigations performed by Vanasse Hangen Brustlin, Inc.
(VHB) in 2006 and more recent investigations performed by GZA in 2009 and 2010. This
SIDR includes data/information previously presented in the following reports/documents:

e December 1986 Work Study Plan prepared by GZA on behalf of Valley Gas
Company (VGC);

e February 1989 Field Investigation Report prepared by Rhode Island Department of
Environmental Management (RIDEM);

e May 1988 Investigation at the No. 1 Station Site prepared by Roy J. Weston, Inc.
(Weston) on behalf of Blackstone Valley Electric Company (BVE);

e May 1991 Underground Storage Tank Closure Completion Report, prepared by
Metcalf and Eddy, Inc. on behalf of BVE;

e February 1993 Site Inspection Report, prepared by RIDEM,;

e August 1995 UST Closure Assessment, prepared by E.R. Pickett Co., Inc. on behalf
of BVE;

e December 1996 Remedial Investigation at the Tidewater Site, Pawtucket, RI
prepared by Atlantic Environmental Services, Inc. (AES) on behalf of BVE and
VGC;

e June 1997 Additional Background Surface-Soil Sampling, Pawtucket, RI prepared
by AES on behalf of BVE and VGC,;

e January 1998 Tidewater Site Application for Variance, Pawtucket, Rl prepared by
AES on behalf of BVE and VGC,;

e January 1998 Addendum to Tidewater Site Additional Background Surface-Soil
Sampling prepared by AES on behalf of BVE and VGC,;

e June 2005 Short Term Response Action Report, Tidewater Former MGP,
Pawtucket, RI prepared by VHB on behalf of New England Gas Company (NEGC,;
Mercury release);

e January 2007 Short Term Response Action Plan (STRAP) prepared by GZA on
behalf of National Grid (Roadway Cap and South Washout Areas);

e June 2008 Sediment Investigation Work Plan prepared by ARCADIS on behalf of
National Grid;
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e June 2009 Sediment Data Report Former Tidewater Facility prepared by
ARCADIS and Anchor QEA, LLC. (ARCADIS/Anchor) on behalf of National
Grid;

e November 2009 Remedial Summary Report — Response to Stormwater Release
prepared by GZA on behalf of National Grid;

e November 2009 Supplemental Site Investigation Work Plan (SSIWP) prepared by
GZA on behalf of National Grid;

e December 2009 Short Term Response Action Plan (STRAP)- Sheen Outbreak
prepared by GZA on behalf of National Grid;

e February 2010 Short Term Response Action Summary — Sheen Outbreak prepared
by GZA on behalf of National Grid;

e October 2010 Short Term Response Action Closure Report, MGP-Residuals
Roadway Remediation prepared by GZA on behalf of National Grid,;

e October 2010 Supplemental Site Investigation Work Plan (SSIWP) Addendum
prepared by GZA on behalf of National Grid; and

e October 2010/January 2011 Short Term Response Action Plan — Former Steel
Process Pipe prepared by GZA on behalf of National Grid

This report includes a summary of Site history and its environmental setting and addresses
the applicable requirements of the Rules and Regulations for the Investigation and
Remediation of Hazardous Materials Releases (Remediation Regulations) with the
exception of Section 7.04. As discussed with RIDEM, a Remedial Alternative Evaluation
Report to satisfy the requirements of Section 7.04 will be submitted under separate cover.
We currently anticipate this report will be submitted to RIDEM during the first half of
2011.

This report and its conclusions are subject to the Limitations presented in Appendix A and
are subject to modification if subsequent information is developed by GZA or any other

party.
1.10 PROJECT OBJECTIVES

The Site was the location of the former Tidewater MGP and the former Pawtucket No. 1
Power Station and is listed as a “state Site” under RIDEM’s Remediation Regulations
(RIDEM Case No. 95-022). In November 2009 and October 2010, GZA, on behalf of
National Grid, submitted a Supplemental Site Investigation Work Plan (SSIWP) and
SSIWP Addendum to RIDEM with the objective of completing the characterization of the
nature and extent of impacts at the Site. The primary objective of the November 2009
SSIWP and October 2010 SSIWP Addendum was to collect supplemental Site data
necessary to complete the following:

e Characterize the nature and extent of impacted soil at the Site;
Characterize groundwater quality at the Site;

e Investigate remaining former MGP and Power Plant structures to identify potential
source areas;

e Compare soil and groundwater data to applicable RIDEM criteria;

January 2011 — File No. 05.0043654.00 — Page 2



GI\

1.20

Characterize Non-Aqueous Phase Liquid (NAPL) impacts at the Site;

Characterize the quality of sediment adjacent to the Site;

Identify potential exposure pathways and receptors;

Complete the requirements of a Site Investigation under Section 7.03 of RIDEM’s
Remediation Regulations for the Site; and

Collect sufficient data to complete this SIDR and subsequently, a Remedial
Alternative Evaluation Report, and satisfy the requirements of Section 7.04 of the
Remediation Regulations.

SCOPE OF WORK

The scope of the SSIWP and SSIWP Addendum was completed between December 2009
and November 2010 and consisted of the tasks described below. Further details related to
this scope of work are presented in Section 5.00.

Performance of fifty-seven (57) additional soil borings across the Site to further
characterize the nature and extent of previously identified impacts. Thirty-nine (39)
of the soil borings were completed as groundwater monitoring wells. Soil samples
were collected continuously during the performance of the borings. The samples
were collected for soil classification, observation for the presence of environmental
impacts, and field-screening. Select surface and subsurface soil samples from the
explorations were also submitted for analytical testing for volatile organic
compounds (VOCs) using EPA Method 8260, total petroleum hydrocarbons (TPH)
using EPA Method 8100M, polynuclear aromatic hydrocarbons (PAHS) using EPA
Method 8270, EPA 13 Priority Pollutant Metals (PP13 Metals) using EPA Methods
6010B and 7471A, total cyanide using EPA Method 9010C, physiologically
available cyanide (PACN) using MADEP PAC Protocol and polychlorinated
biphenyls (PCBs) using EPA Method 8082.

Performance of ninety-eight (98) test pit explorations to further characterize the
extent of impacts. Soil samples were collected during the performance of the test
pits for classification, observation for the presence of environmental impacts, and
field-screening. Select surface and subsurface soil samples from the explorations
were also submitted for analytical testing for VOCs using EPA Method 8260, TPH
using EPA Method 8100M, PAHSs using EPA Method 8270, PP13 Metals using
EPA Methods 6010B and 7471A, total cyanide using EPA Method 9010C, PACN
using MADEP PAC Protocol, and PCBs using EPA Method 8082.

Collection of eight-two (82) surficial soil samples to further characterize shallow
fill materials at the Site. The samples were submitted for analytical testing for
VOCs using EPA Method 8260, TPH using EPA Method 8100M, PAHSs using EPA
Method 8270, PP13 Metals using EPA Methods 6010B and 7471A, total cyanide
using EPA Method 9010C, PACN using MADEP PAC Protocol, and PCBs using
EPA Method 8082.
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Collection of eighty-seven (87) groundwater samples from the twenty-seven (27)
existing monitoring wells and thirty-nine (39) newly installed monitoring wells.
Prior to sampling, the wells were evaluated for the presence of light non-aqueous
phase liquids (LNAPL) and dense non-aqueous phase liquids (DNAPL)using an
electronic oil/water interface probe. Groundwater samples were analyzed for VOCs
using EPA Method 8260B, TPH using EPA Method 8100M, PAHs using EPA
Method 8270, dissolved/free cyanide and total cyanide using EPA Method 9010.

Completion of periodic gauging to further assess the presence of NAPL. This
included the collection of four (4) samples of NAPL for VOCs using EPA Method
8260, TPH analysis using EPA Method 8100M (including hydrocarbon
fingerprinting) and semi-volatile organic compounds (SVOCSs) analysis using EPA
Method 8270.

Collection of seven (7) residual samples from former structures, including contents
from two former process pipes, solidified tar/petroleum product and contents from
an underground vault. The samples were analyzed for VOCs using EPA Method
8260, TPH analysis using EPA Method 8100M (including hydrocarbon
fingerprinting), pH using EPA Method 150.2, SVOCs analysis using EPA Method
8270, PCBs using EPA Method 8082, RCRA-8 metals using EPA Methods 6010C
and 7471A, reactivity and/or flashpoint using EPA Method 1010.

Collection of periodic depth to groundwater and NAPL measurements of the wells,
including completion of a piezometric survey to assess groundwater flow patterns
during tidal cycles.

Periodic observations of the riverfront area for the presence of sheens or other
evidence of impact. These observations were conducted on approximately a
weekly to biweekly basis.

Preparation of this SIDR which summarizes the data collected during this phase of
investigation and previous investigation phases for this Site.

The investigation activities presented in this SIDR were performed in general accordance
with the SSIWP and SSIWP Addendum. Any deviations from the work plans were
relatively minor and did not affect the generated data or the conclusions of this report.

1.30

REPORT ORGANIZATION

This SIDR is organized in the following manner:

This section (Section 1.00) provides an introduction to the project and a brief
description of the Site Investigation (SI) program;

Section 2.00 presents a background of the Site and adjoining properties and
describes the current condition and the environmental setting of the Site;

Section 3.00 provides a summary of Site history information and outlines potential
sources of contamination from former operations;
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e Section 4.00 summarizes the regulatory history of the Site and the results of
previous Site investigations. The information in Sections 2.00 through 4.00 was
used to evaluate potential sources of subsurface impacts and design the investigation
program described herein;

e Section 5.00 describes the SI program in detail and provides the results of a quality
assurance/quality control evaluation on the resulting data;

e Section 6.00 describes the geologic and hydrogeologic setting of the Site based on
the results of the SI program and historic investigations;

e Section 7.00 provides an evaluation of the conditions encountered during the
performance of the SI program and compares the soil and groundwater analytical
results to the applicable Method 1 criteria. This section also incorporates data from
the previous Site investigations. Given the current and foreseeable Site setting and
use, soil and groundwater data were compared to GB Groundwater Objectives, the
GB-Leachability Criterion and the Industrial/Commercial Direct Exposure Criteria
(I/C-DEC);

e Section 8.00 describes potential migration/exposure pathways and outlines
potential receptors to identified impacts; and

e Section 9.00 presents a summary of the Sl results and our conclusions from the data
collected.

2.00 BACKGROUND SITE INFORMATION

The following sections provide a summary of reviewed background information for the
Site. This information was obtained from earlier reports and our Site reconnaissance
performed as part of investigations conducted from 2009 to 2010.

2.10 SITE LOCATION AND GENERAL DESCRIPTION

The Site was the location of the Tidewater MGP and the Pawtucket No. 1 Power Station.
The Site is now largely vacant with the exception of an active natural gas regulating station
located on the northwest portion and the use of the former Power Plant as an active
switching station and electric substation on the central portion of the Site. The Site is
secured with a locked perimeter chain-link fence. The configuration of this perimeter
fencing is shown on Figures 2A and 2B.

The Site is situated between Taft Street, an extension of Tidewater Street and Thornton
Street to the west, and the Seekonk River to the east. The Site is composed of seven (7)
parcels encompassing approximately 23 acres of land: A.P. 54B Lot 826, A.P. 65B Lots
662, 645, 647, 649 and portions of 648 and portions of A.P. 67B Lot 11. The entirety of
the Site that is owned by National Grid and the City of Pawtucket is zoned by the City of
Pawtucket as Riverfront-Mixed Use (RD-3). Given the history of Site use and observed
impact, it is likely that National Grid will place an Environmental Land Use Restriction
(ELUR) on at least portions of the Site restricting single family housing and certain other
activities (e.g., gardening) as an integral part of the final Site remedy. The two lots that are
owned by the City of Pawtucket, A.P. 65B Lot 648 and A.P. 67B Lot 11, are zoned by the

January 2011 — File No. 05.0043654.00 — Page 5



GI\

City of Pawtucket as Riverfront-Public (RD-1), which is intended to promote and preserve
public spaces, including parks, riverwalks and public amenities along the Riverfront. The
zoning of the Site changed from Open Manufacturing (MO) to RD-3 and RD-1 as of
December 19, 2003. The current Site layout and key features are shown on Figures 2A and
2B, Exploration Location Plan.

For the purpose of this report described herein, the Site has been subdivided into four
areas. Figures 2A and 2B, Exploration Location Plan, present the location and
configuration of the following areas:

¢ North Fill Area (NFA) (northern portions of A.P. 54B Lot 826) — Figure 2A,
Former Gas Plant Area (FGPA) (southern portions of A.P. 54B Lot 826 and A.P.
65B Lot 662) - Figure 2A;

e Former Power Plant Area (FPPA) (A.P. 65B Lot 645) — Figure 2B; and
South Fill Area (SFA) (A.P. 65B Lot 647, 649, portions of 648 and portions of A.P.
67B Lot 11) — Figure 2B.

The following table summarizes the seven parcels that make up these four Site areas.
Parcel locations are also shown on Figures 2A and 2B.

Tax Assessor’s Site Area | Designated Current Owner Current Use
Plat and Lot (acres)* Area
Portions of A.P. The Narragansett Utility Vacant Land
54B Lot 826 3.06 NFA Electric Company,
d/b/a National Grid
Portions of A.P. The Narragansett Utility Vacant Land
54B Lot 826 Electric Company,
8.48 FGPA d/b/a National Grid
A.P. 65B Lot 662 The Narragansett Public Utility (limited to Natural
Electric Company, Gas Regulating Station),
d/b/a National Grid remainder of lot Vacant Land
A.P. 65B Lot 645 The Narragansett Public Utility (limited to
9.53 EPPA Electric Company, electrical switching station and
' d/b/a National Grid substation areas), remainder of
lot Vacant Land
A.P. 65B Lot 647 The Narragansett Utility Vacant Land
Electric Company,
d/b/a National Grid
Portions of A.P. The City of Pawtucket | Municipal Commercial Land
65B Lot 648
A.P. 65B Lot 649 2.04 SFA The Narragansett Utility Vacant Land
Electric Company,
d/b/a National Grid
Portions of A.P. The City of Pawtucket | Municipal Commercial Land
67B Lot 11 Baseball Field

! These areas are the land based portions of each lot which are within the Site boundary and were calculated
by GZA based on the dimensions of the portion of each lot as shown on Figures 2A and 2B and therefore are
not consistent with the full lot dimensions reflected in the City of Pawtucket Tax Assessor’s records.
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2.20 ADJOINING AREA AND PROPERTY USE

The Site is bounded to the west and northwest by residential properties (A.P. 65B Lots
613, 614, 615 and 616), to the east by the tidally influenced Seekonk River, to the south
and southwest by the Francis J. Varieur School (A.P. 65B Lot 644) and the Max Read
Athletic Field (A.P. 65B Lots 646, 650 and 564 and A.P. 67B Lot 21), and to the north by
undeveloped property owned by the City of Pawtucket (A.P. 54B Lot 827). The
International Charter School, the Blackstone Academy, George W. Smith and Son, Inc.
Construction Company and the Red Barn Studio Company are located to the west of the
FGPA (A.P. 54B Lot 497). The business and schools are located on the west side of Taft
Street and do not directly border the Site. The one-story Francis J. Varieur school building
was constructed in 1972 and serves as an elementary school for the community. The Max
Read Athletic Field is approximately a 13.8 acre property containing football, baseball, and
softball fields, a quarter-mile running track and associated paved parking. The residential
properties to the west are zoned as residential (RT) and the properties to the north and
south are zoned as Riverfront - Public (RD-1).

2.30 SITE UTILITIES

According to Tax Assessor’s information, municipal water, sanitary sewer and electricity
service the Site. The approximate locations of these utilities are shown on Figures 2A and
2B.

A below grade water-line associated with a former fire suppression system is located on
the central portion of the FGPA. This line extends from Tidewater Street to the east side
of the former Machine Shop building and to the north through the central portion of this
Site area.

A portion of the FGPA adjacent to Thornton Street is currently used as a natural gas
regulating station and there is a 30-inch diameter gas main that leads from the regulating
building as an overhead pipe, enters the ground on the north side of Tidewater Street, and
travels underground along Tidewater Street to Taft Street.

The FPPA is currently used as the Pawtucket No. 1 Electrical Substation. There are
distribution feeders that exit the substation under the ground surface and as overhead wires
across the Seekonk River via transmission towers located on the southeast portion of the
FPPA. The substation is also serviced by natural gas.

A Narragansett Bay Commission (NBC) 48-inch sanitary sewer interceptor, a City of
Pawtucket storm drain (maintained by NBC), and a 34-inch diameter storm/combined
sanitary sewer overflow (CSO) (maintained by NBC) traverse the Site. The NBC sanitary
sewer runs along Tidewater Street, Thornton Street and through Max Read Field, entering
the Site on the SFA at the pumping station on the southernmost portion of the Site (see
Figure 2B). The City of Pawtucket storm drain also runs along Tidewater Street and enters
the Site at the intersection of Tidewater and Bowles Court. It traverses the Site in an
approximate east/west orientation on the south side of the electrical substation and
discharges to the Seekonk River (see Figure 2B). The 34-inch CSO traverses the Site
towards the Seekonk River through the electrical substation in a northwest/southeast
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direction, at which point it turns and runs in a west/east orientation, and discharges to the
Seekonk River (see Figure 2B). The municipal lines have easements associated with them.
On-Site stormwater runoff is predominantly transported via overland flow. There are also
several catch basins in the area of the No. 1 Station, as depicted on Figure 2B.

Our current understanding of Site utilities are shown on Figures 2A and 2B. These utility
locations shown on these figures should be considered approximate and additional active
and abandoned underground utility lines and structures are likely present.

240 ENVIRONMENTAL SETTING

According to the U.S. Geological Survey (USGS) topographic quadrangle map of the area
(Providence, RI Quadrangle 7.5-Minute, photo-revised 1975), the Site topography
generally slopes toward the Seekonk River, with an approximate maximum elevation of 35
feet mean sea level (MSL) along the western boundary of the Site to approximately 8 feet
(MSL) along the river’s edge. The regional topography also slopes downward easterly
towards the Seekonk River. The Site is within FEMA Flood Zones V17 (Elevation 17,
1929 NGVD or NGVD29 (1929 National Geodetic Vertical Datum)) and A16 (Elevation
16 NGVD 29). The eastern area of the Site is located within the 200 foot jurisdictional
limit of the Coastal Resource Management Council (CRMC) as shown on Figures 2A and
2B. The Site’s surface consists primarily of vegetation and gravel. Certain areas of
deteriorated pavement and concrete also exist. The interior roadways are generally
graveled.

Based on observations made during subsurface explorations, subsurface stratigraphy
generally consists of fill materials underlain by stratified gravel, sands, silt and clay,
underlain by glacial till and bedrock. The fill materials were generally identified to consist
of varying percentages of sand, coal, ash, slag, and former building/structure debris. The
thickness of these fill materials have been observed to range from approximately 1 to 2 feet
in the northwestern portion of the Site to over 20 feet in the southern portion. The
foundations of certain historic gas plant features are visible at the surface in the central
portion of the FGPA. The foundations and other features of former gas and power plant
structures, buildings, concrete and brick foundations, tanks, piping, etc. were encountered
during these Site explorations. The native materials encountered in the northwestern
portion of the Site were consistent with estuarine deposits, while the native materials
encountered beneath the fills across the remainder of the Site consisted of glacial outwash
and marine deposits. The estuarine, glacial outwash and marine deposits are underlain by
glacial till and bedrock.

The elevation of the top of the glacial till is inferred to generally slope downward from
west to east as the estuarine and outwash deposits thicken. The top of the glacial till was
encountered at approximately elevation -15 feet (NGVD29) to -35 feet (NGVD29)
proximate to the Seekonk River. The top of the glacial till was deepest in the central and
southern portion of the FGPA and in the SFA. The top of the glacial till was encountered
at approximately elevation -17 feet (NGVD29) in the SFA to 13 feet (NGVDZ29) in the
NFA proximate to the western portion of the Site (Taft Street, NBC easement and
Thornton Street). With the exception of the central portion of the FGPA, the top of the
bedrock surface also slopes downward in a general west to east direction towards the
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Seekonk River. The bedrock surface was encountered at approximately elevation 5 feet
(NGVD29) along the northwestern portion of the Site and at -20 to -36 feet (NGVD29)
proximate to the Seekonk River. Shallow bedrock, encountered at approximately 5 feet
below grade along with a bedrock outcrop was observed in the central portion of the
FGPA, west and east of a concrete retaining wall. The approximate location of this
bedrock outcrop is shown on the figures. The ground surface elevation drops
approximately 0.5 and 10 feet on the west and east side of this retaining wall, respectively,
which runs in a north/south orientation (see Figure 2A). The bedrock high in the central
portion of the FGPA extends from the outcrop approximately 400 feet south towards the
FPPA. Observations suggest that from this central area, the bedrock surface slopes
downward in an easterly and northerly direction towards the Seekonk River. Along the
riverfront, the bedrock surface dips to the south/southeast and to the north/northwest.

The Site is situated on the Seekonk River and the majority of the property is located within
the 100 year floodplain of the river.  The Seekonk River is tidally influenced and
discharges into the Providence River which then discharges to the Atlantic Ocean via
Narragansett Bay. The Seekonk River has been designated by the CRMC as Type 4
waters, defined as multipurpose waters and Type 6 waters, industrial waterfronts and
commercial navigation channels. It is classified as SB1{a} waters by RIDEM. The SB1
portion of the classification is assigned to saline waters designated for primary and
secondary contact recreational activities and wildlife habitat; suitable for aquacultural uses,
navigation and industrial cooling; and good aesthetic value. The designation assumes that
primary contact recreational activities may be impacted due to pathogens from approved
wastewater discharges, and the “{a}” indicates that it is a “partial use designation due to
impacts from CSOs.”

The Seekonk River is currently listed by the RIDEM Office of Water Resources on the
State of Rhode Island 2008 303(d) List of Impaired Waters, dated April 1, 2008. The 2008
303(d) list identifies water bodies within the state, which may not currently meet Rhode
Island Water Quality Standards and for which a Total Maximum Daily Load (TMDL) may
be needed. TMDLs are water quality restoration plans that identify water quality goals,
necessary pollutant reductions, sources, and implementation plans to achieve the required
reductions. RIDEM identifies the segment of the Seekonk River adjacent to the Site as
Water Body ID RIO007019E-01 and lists the impairments as excess algal
growth/chlorophyll, low dissolved oxygen, nutrients, and pathogens.

The groundwater underlying the Site is classified by RIDEM as GB. Groundwater
classified as GB refers to those groundwater resources which the Director has designated
as not suitable for public or private drinking water use. The Site is located approximately
1.4 miles to the nearest GA designated area, located east of the Site, near Slater Park, on
the opposite side of the Seekonk River. The Site and surrounding area are serviced by
municipal drinking water. There are no public drinking water supplies within a 1-mile
radius of the Site. The closest wellhead protection area is approximately 1.2 miles to the
north of the Site.

Site groundwater elevations are tidally influenced and have been observed to fluctuate
approximately 5 feet between mean low and high water. Observed groundwater elevations
have ranged from approximately 9 to 20 feet NGVD29 (near the northwestern portion of
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the Site) down to 4 to -1 feet NGVD29 proximate to the Seekonk River. In general,
groundwater is encountered within the fill materials across the FPPA and SFA where the
fill thicknesses are more significant and within the underlying native materials in the
FGPA and NFA. As presented on Figure 4, groundwater beneath the Site flows from west
to east towards the Seekonk River.

3.00 HISTORICAL USE INFORMATION

The Site history presented below was developed based on our review of certain historic
insurance atlases, municipal plans, historic aerial photographs, topographic maps, title
examination information, review of the City of Pawtucket Tax Assessor Information and
information from previous environmental reports. GZA did not independently verify the
information presented in these sources. Reviews of historic records reveal that the Site (or
specific areas of the Site) has been developed since at least 1881. These records also
indicate that specific past Site uses and occupants have been generally restricted to
industrial uses, specifically manufactured gas production and distribution and electricity
production and distribution® Figures 3A and 3B, Historical Site Features Plans have been
developed to illustrate the approximate locations of identified historic Site
features/structures and past Site occupants on the NFA and FGPA (Figure 3A), and FPPA
and SFA (Figure 3B). The information presented on these figures should be considered
approximate. GZA did not review as-built plans showing former/historic Site features and
certain of the information presented on these figures was developed from multiple sources.
Figures 2A and 2B, Exploration Location Plans, also depict the available information
regarding progression of historical filling at the Site.

3.10 SITE HISTORY

MGP operations began at the FGPA portion of the Site in the early 1880s and were
concluded substantially by 1954, although peak shaving operations continued until the
late-1960s. Power plant operations were conducted for approximately 85 years, between
sometime in the early-1890s, when construction of the power plant began, until the facility
ceased operation in 1975. Present day use includes use of a portion of the FGPA area of
the Site as an active natural gas regulating station and use of the FPPA as an electrical
substation/switching station. The remaining portions of the Site (NFA, portions of FPGA
and SFA) consist primarily of vacant land.

The coal for the gasification process was stored along the river throughout the Site. Coke
for the carbureted water gas process was stored on portions of the NFA and the FGPA.
Historic information indicates that tar from the MGP was used as fuel at the No. 1 Power
Station from approximately 1907 to 1950 and was sold for recycling at various times
during the life of the MGP plant.

% The majority of historical operations information for the Site is obtained from AES’s 1996 SI.
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As indicated previously, the shoreline of the Site was altered as a result of historic filling.
Figures 2A and 2B depict this progression of filling based on reviews of the Sanborn Map
series, historic aerial photos and other historic maps. The earliest depiction of the Site
shoreline shown on the historic maps and photos reviewed by GZA was from 1884 and
1890. This filling occurred over the active lifetime of both the MGP and the power plant.
The majority of the current shoreline (with the exception of the SFA) has been improved
with various retaining structures (i.e. stone walls with timber or steel piling, rock/rubble
banks, and brick/rubble banks). The shoreline embankment of the majority of the SFA is
unimproved. As shown on Figure 2A, a water inlet of approximately 1.5 acres in size was
located primarily on the NFA east of Winter Street on the Sanborn Maps from 1884 and
1890. This inlet area extended onto the northern side of the FGPA. As the use of the area
at that time was for a coal wharf, it is presumed that this inlet served as an inlet for the
conveyance of coal to the MGP. A review of historic maps indicates that this cove area
was filled to near its present day configuration by 1902. The shoreline of the NFA has not
been altered significantly since that time based upon historical records. As shown on
Figure 2A, improvements to the shoreline in the vicinity of the water inlet resulted in
movement of the shoreline slightly to the west between 1902 and 1949. In the FGPA, there
appears to be a small cove that was evident due east of the intersection of Tidewater Street
and Taft Street. This cove is approximately 0.5 acres in size, as evident on the Sanborn
Maps from 1902 and 1923. It is also visible on the historic map from approximately 1895.
This cove area may have been used for coal conveyance for the MGP and power plant. The
cove appears on historic aerial images from 1939 and on the Sanborn Maps from 1949 but
IS not evident on aerial images from 1951. There were no significant shoreline alterations
in the FPPA evident on any available Sanborn Maps or aerial images; however a historic
map from 1895 shows a large cove present due south of the No.1 Station encompassing a
large section of the southwest portion of the FPPA and the majority of the SFA. This area
appears filled on the aerial images dated 1939. The shoreline of the SFA and the FPPA
does not appear to change significantly between 1939 and the present.

The following summarizes the historic use of the Site by area.
NFA (Northern Portions of A.P. 54B Lot 826)

Based on the Sanborn Map Series from 1884, the NFA was operated by G.B. Olney and
Co., Coal and Wood. There were several storage sheds, open sheds, and exterior “coal
pockets” on this portion of the Site. As described previously, a large water inlet extending
into the Site from the Seekonk River was present until sometime before 1902. In 1890,
according to the Sanborn Map, the NFA was operated by Olney and Payne Bros. Coal
Wharf. There were several exterior “coal pockets” present in the NFA as referenced on the
Sanborn Map. In 1902, according to the Sanborn Map, the water inlet had been filled and
there were large coal trestles, and several open storage areas for bricks, coal and lumber.
In 1908, the Blackstone Valley Gas and Electric Company (BVG&E) operated the NFA.
On the 1923 Sanborn map, the NFA was owned by BVG&E and designated as “Vacant
Plant.” At this time, there were several large storage areas for coal and coke, the trestles
were still evident and there were two garages located in the NFA. There were no other
permanent structures at this time. In 1949, the two garages were still evident, however
there was nothing else present on the NFA. The two garages were demolished sometime
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before 1962. In 1961, VGC acquired the NFA from BVG&E. The NFA was acquired by
National Grid in 2006.

FGPA (Southern Portions of A.P. 54B Lot 826; A.P. 65B Lot 662)

In the 1880’s, Pawtucket Gas Company commenced building the Tidewater MGP. The
MGP was first depicted in 1902 on the Sanborn Map Series and was operated by
Pawtucket Gas Company. The original MGP included Gasholders No. 4 and 5, a large
volume (133,000 gallon) oil tank, a retort house for coal carbonization, purifying house,
coal sheds, the water gas house and several tar tanks. In 1908, the Pawtucket Gas
Company property was operated by BVG&E. In 1923, the Sanborn Map depicts an
addition to the water gas house, tar or Oil Tank No. 2, and Gasholder No. 7 (depicted and
labeled as “Gasometer”). The engine room in the retort house was modified to be the new
condensing room. The meter house and the machine shop are depicted for the first time on
the 1923 map.

On the 1949 Sanborn Map, the MGP was owned by “Blackstone Valley Gas and Electric.”
A boiler room was added to the northern portion of the water gas house. Also depicted on
the 1949 map are tar separators, a tar boiling tank, a naphthalene tower, a conveyer that
exits the east side of the retort house and turns 90 degrees to the northeast corner of the
No.1 Station, iron purifier tanks and Gasholder No. 8. Gasholder No. 8 was also visible
on the 1939 aerial photograph available from RIGIS. Gasholder No. 5 is no longer
depicted. On a 1954 map there are propane tanks depicted in the central portion of the
MGP. (The propane tanks were first observed on the 1951 aerial for the Site.) The natural
gas regulator building is depicted southwest of Gasholder No. 4. In 1954 the MGP was
phased out of use, although the plant produced oil gas for peak shaving until 1968. In
1961, Valley Gas acquired the FGPA from BVG&E. In 1968 the MGP was officially
decommissioned.

From aerial images dated 1962, Gasholder No. 4 is no longer present. All structures north
of the machine shop and south of the metal storage shed are also no longer evident. The
only remaining structures in this area are the propane tanks, metal storage shed, meter
room buildings, machine shop and Gasholders No. 7 and 8. These Gasholders were used
for the storage of natural gas until 1989. The 1984 Sanborn Map depicts the MGP as
mostly dismantled. The only remaining structures include Gasholder No. 7 and 8, the metal
storage building, the meter house, a portion of the purifier house, and the machine shop.
The large capacity propane tanks depicted on the central portion of the MGP are still
evident.

From aerial images dated 1992, the propane tanks are no longer evident. The FGPA was
acquired by National Grid in 2006. In 2006, the metal storage shed was dismantled. More
recently, as later presented in Section 4.00, Gasholders No. 7 and 8 were decommissioned
and dismantled in 2010. Presently, the only structures remaining on the FGPA portion of
the Site are the natural gas control station, the former meter room, the former governor
house, the former machine shop, and a small portion of the purifier house. The former
meter room, governor house, machine shop and purifier house are vacant.
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FPPA (A.P. 65B Lot 645)

In 1890 Pawtucket Gas Company commenced building the No. 1 Station. The power plant
was first depicted on the 1902 Sanborn Map Series as “Pawtucket Electric Co., South
Station” and consisted of a Dynamo Room, Engine Room, and Boiler Room. As indicated
previously, in 1908, Pawtucket Gas Company was operated by BVG&E. The 1923
Sanborn Map depicts an addition to the southeastern portion of the power plant that is
identified as the “machine shop”, a coal pile (depicted between the power plant building
and the Seekonk River), two concrete oil tanks adjacent to the north side of the boiler
room, and two larger above ground oil tanks on the southwest side of the area (Oil Tanks
Nos. 1 and 2). The No. 1 Station changed its primary fuel from coal to oil in the 1920s.
These tanks were filled from a barge unloading area with underground transfer lines (the
layout of this former piping is unknown). Oil was then transferred from the storage tanks
via underground piping to the two underground concrete service tanks (21,000 gallon
capacities) located adjacent to the north side of the boiler room. The approximate layout of
this transfer piping is shown on Figure 3B. There are several small storage buildings
present south of the No. 1 Station.

On the 1949 Sanborn Map there is a “Transformer Yard” depicted southwest of the power
plant along with three large capacity oil tanks (Oil Tanks Nos. 1, 2, and 3) depicted on the
south-central portion of the area. The transformers are also shown on an aerial image
dated 1939. There is also a coal pile depicted east of the oil tanks. There is a conveyor
from the retort house in the FGPA to the No.1 Station building. There are also two new
storage buildings present due east of the No.1 Station buildings.

The transmission towers were first evident on the aerial images from 1962. The eastern
half on the No.1 Station building was dismantled sometime between 1976 and 1981,
according to historic aerial images. In addition, review of historical aerial images indicate
that Oil Tanks No. 1 and 2 were dismantled by 1981 and Oil Tank No. 3 was dismantled
by 1976. On the 1984 Sanborn Map the majority of the No.1 Station was dismantled, with
only the Engine and Dynamo Room remaining. The transformer yard is still depicted.
Only one of the storage buildings remains due west of the No.1 Station building. The
FPPA was acquired by The Narragansett Electric Company in 2000. Presently, the
transmission towers, transformer yard and engine room building (which contains the
switching station) are still present on the FPPA.

SFA (A.P. 65B Lots 647, 648 and 649; A.P. 67B Lot 11)

A historical map from 1895 shows a large cove present due south of the No.1 Station
encompassing a large section of the southwest portion of the FPPA and the majority of the
SFA. This area appears filled on the aerial images dated 1939. GZA did not identify any
maps or other historic documents indicating precisely when between 1895 and 1939 this
large cove area was filled. Prior to at least 1935, private landowners owned the SFA. Prior
to 1968, A.P. 65B Lot 649 was referenced as Stinness Street. This street was never
improved and remained a “paper road.” BVG&E acquired portions of the SFA from 1935
to 1968.
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The 1951 aerial maps show evidence of tree clearing and shoreline alterations.
Disturbances to the land in the SFA continued from at least 1951 until at least 1976. In
1968 the southern portion of the SFA (A.P. 65B Lot 648 and A.P. 67B Lot 11) was sold to
the City of Pawtucket. On historic aerial images from 1972, Max Read Field, a parking lot,
and a series of baseball fields are first evident on the abutting land to the southwest of the
SFA. Portions of the SFA were acquired by National Grid in 2000 (A.P. 65B Lots 649 and
647).  Two washout areas have formed on the SFA identified as north and south on
Figure 3B. The south washout area is more significant and was caused by surface water
flow from athletic fields located to the west of the SFA through a deteriorated storm water
structure located on the west side of the SFA. As indicated in Section 4.10.16, this south
washout area will be addressed as part of a Short Term Response Action.

The following table summarizes the general operational and ownership history of the Site.
The information presented below was developed by GZA based on our review of the
available records at the City of Pawtucket Tax Assessors Department on December 3 and

30, 2010. Please note that an official title search was not performed as part of this work.

Operational Lot Use and Ownership
Lot Area Approximate | Primary Operation / Owner Operator
Dates Use of Lot
Prior - 1880 Bushman Wilcox and Co. G. B. Olney and
1880-1881 S?;zlgzn:n\évg :I(:s Pawtucket Institute of Co. Coal and
Savings Wood
Coal Storage and Olney and Payne
Nortthern 1881 - 1908 Sales Conant Thread Company Bros. Coal Wharf
portion
of AP. NEA 1908 - 1913
54B Lot 1913 - 1921 J & P Coats, RI
826 1921 - 1925 Storage, otherwise BVG&E BVG&E
1925 - 1935 vacant Pawtucket Gas Company
1935 - 1961 BVG&E
1961 — 2006 VGC
2006 — current Vacant The Narragansett Electric Company
Prior - 1880 Coal and Wood Bushman Wilcox and Co. | G. B. Olney and
Pawtucket Institute of Co. Coal and
1880-1881 Storage and Sales Savings Wood
Coal Storage and Olney and Payne
et — Lisely Sales Bros. Coal Wharf
Conant Thread Company Pawtucket Gas
1890 — 1908 Company
Sa e 1908 - 1913
porTion 1913 = 1921 MGP \] & P CoatS, RI
of AP. FGPA 1921 - 1925 BVG&E BVG&E
54B Lot 1925 - 1935 Pawtucket Gas Company
826 1935 - 1961 BVG&E
MGP / Natural Gas
Elel = Distribution / Storage
Natural Gas Vvee
I = A Distribution/Storage
2006 — current N?““Ta' C_Eas The Narragansett Electric Company
Distribution
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Operational Lot Use and Ownership

Lot Area Approximate | Primary Operation / Owner Operator
Dates Use of Lot
Prior - 1880 Bushman Wilcox and Co. G. B. Olney and
Coal and Wood -
Pawtucket Institute of Co. Coal and
1880-1881 Storage and Sales Savings Wood
Pawtucket Gas
1881 - 1908 Conant Thread Company Company
1908 - 1913
1913 -1921 MGP J & P Coats, RI
A.P. 65B FGPA 1921 — 1925 BVG&E BVG&E
Lot 662 1925 - 1935 Pawtucket Gas Company
1935 - 1961 BVG&E
MGP / Natural Gas
1961 - 1968 Distribution / Storage
Natural Gas VGe
1968 - 2006 Distribution/Storage
Natural Gas .
2006 — current Distribution The Narragansett Electric Company
Prior to 1935 Electricity generation Pawtucket Gas Company
A.P.65B FPPA 1935 - 1968 and distribution BVG&E
Lot 645 1968 — 2000 Electricity BVE
2000 — current | distribution The Narragansett Electric Company
Prior to 1968 Stinness Street Public
AP S| sFA 19682000 Vacant BVE
2000 — current The Narragansett Electric Company
Prior to 1968 BVG&E
APSB | sFA  [1968_2000 | Vacant BVE
2000 — current The Narragansett Electric Company
Prior to 1877 Joseph McCullock
1877 Unknown Uriah Colwell and WK Atwood
1878-1949 John Mitchell Estate
A.P. 65B SFA 1949 - 1968 Vacant BVG&E
Lot 648 Eastern section:
1968 — current Vacant _ City of Pawtucket
Western section:
Baseball Fields
Prior to 1911 Bensley Family
To11- 1968 | Orknown Cafauter Family
AP.67B SEA 1949 — 1968 Vacant : BVG&E
Lot 11 Eastern section:
1968 — current Vacant City of Pawtucket

Western section:
Baseball Fields

3.20 FORMER SITE OPERATIONS

The following sections provide information regarding former Site operations.
former operations represent the primary sources of observed impacts and were used, in

combination with existing analytical data, to design the S

| program. As indicated
previously, the two primary Site uses were former MGP operations and power plant
activities. Each of the operations is described in the sections below. Figures 3A and 3B
present a compilation of historic features and structures related to the former MGP and
power plant operations present at the Site. The table at the end of this section summarizes
the primary features, as shown on Figures 3A and 3B, which were at one time present on-
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Site during the operating lifespan of the MGP and power plant. For each structure
identified, information related to its general purpose and typical potential by-products is
provided.

MGP Operations

The MGP operated on the Site from approximately the 1880s to 1968. From the 1880s
until 1954, the plant generated gas using the coal carbonization and carbureted water gas
processes. Coal was used as the principal fuel to produce coal gas in the coal carbonization
process, while coke (enriched with fuel oil) was used to produce carbureted water gas.
Coal and tars were also commonly used as feedstock in the carbureted water gas process.
Coal and coke storage areas were located on the NFA, FGPA, and the FPPA. These raw
materials were likely barged to the Site and the storage areas were generally positioned
along the Seekonk River. In the later years of operation (1954 until 1968), the MGP
produced gas using oil and propane for peak shaving purposes.

During the coal carbonization process, which occurred in ovens and retorts, the coal was
liberated of moisture in the form of liquors which contained ammonia and PAHs. After
the initial process of carbonization, subsequent processes involved removing tars, water,
oils, and other impurities to improve the quality of the gas. The primary by-products of
coal carbonization were coal tar and coke. The coke was later used in the carbureted water
gas process.

During the carbureted water gas process, which occurred in ovens and retorts, steam was
passed over incandescent coke, causing an endothermic steam-carbon reaction to occur.
Periodically, air was introduced to the process in order to combust the coke at a controlled
temperature. Thereafter, the air and steam are cycled to create a balanced water gas. Then,
the gas is enriched by cracking oil in the presence of the water gas and steam. Cracking oil
is when oil is superheated and “cracked” into simple gases. This process creates gas that is
a mixture of water gas and oil gas in varying proportions. After the process of gasification,
subsequent processes involved removing tars, water, oils, and other contaminants to
improve the quality of the gas. The primary by-products of carbureted water gasification
were coal tar, ash and clinker.

During the oil gas process, oil was cracked into simple gases. The oil gas was created by
the pyrolysis of petroleum based oils. This was created when steam and oil were
introduced to a carburetor together and then superheated until the oil cracked and formed
oil gas. In the later years of the manufactured gas industry, many carbureted water gas
plants were converted to oil gas plants. The plant could simply disconnect the ovens and
retorts associated with the water process and leave the carburetor and superheater to crack
the oil. After the process of gasification, subsequent processes involved removing tars,
water, oils, and other contaminants to improve the quality of the gas. The primary
byproducts of oil gasification were tar and lampblack. Propane tanks were also evident on
the FGPA from 1951 to at least 1984.

Residual by-products were generated during certain operational production phases of the
MGP processes. Tars were a primary residual by-product of all three gas production
processes. Coal tar is typically denser than water, relatively slow moving in the

January 2011 — File No. 05.0043654.00 — Page 16



GI\

environment and persistent under geologic and hydrogeologic conditions typical of that
found at the Site. It is generally composed of a complex mixture of PAHs that exhibit low
volatility, low solubility, low biodegradability and high adsorption tendencies. Lighter oils,
raw condensate and purifying waters represent other residual streams. The oils contained
monocyclic and duocyclic aromatic hydrocarbons including benzene, toluene,
ethylbenzene, and Xxylenes. These aromatic hydrocarbons generally exhibit moderate
solubility and biodegradability, are generally volatile and have low adsorption tendencies.
In addition, these compounds are typically present at low levels due to the time lapse since
Site operations. The purifying process often generated residual filtration mediums, each
containing the filtered gas impurities such as cyanide, metals, sulfur, ammonias, phenols,
and tars. Most plants sold oil, tar, and/or ammonia by-products for other uses. Reuse of
by-products was generally dependent upon local market demands and the ability of the
plants to effectively separate residual materials. MGP by-products were often disposed on-
Site and/or used to fill Site areas. As indicated in Section 3.10 and shown on Figures 2A
and 2B, significant portions of the NFA, FPPA, and the SFA were created during the
operational timeframe of the Tidewater MGP.

General Power Plant Operations

The No. 1 Station operated on Site from the early 1890s until 1975 when operations
ceased. During this timeframe, the plant used coal and petroleum based products for
electricity generation. The plant also used residual byproduct tar from the MGP for
electricity generation. GZA did not review historic documents describing the plant’s
operation prior to the use of petroleum as fuel which was initiated sometime prior to 1923.
Likely by-products of a coal fired plant would include coke, ash and clinker. The large
above ground oil storage tanks Nos. 1 and 2 were first depicted on the southern side of the
FPPA on the 1923 Sanborn map. During the time when petroleum was used as fuel, oils
were likely barged to the Site, transferred to the above ground tanks via underground
piping, subsequently transferred from the ASTs via below grade piping to the two 21,000
gallon concrete underground service tanks formerly located northeast of the plant building,
and finally fed from these service tanks to the plant’s boilers. As described previously, the
power plant operated until the mid-1970s. The primary source of potential environmental
impacts associated with the former power plant operation is the storage, handling, transfer
and use of fuel, including the petroleum products historically stored in the larger above
ground tanks located on the southern portion of the FFPA and the two 21,000 gallon
underground tanks formerly located adjacent to the boiler room.

Storage Tanks

To support the MGP and power plant operations, according to information included on
Sanborn Maps, historic aerial images and previous investigations at the Site, at least thirty
two (32) storage tanks were reportedly present on-Site. The tanks include at least four (4)
underground storage tanks (USTs) which have been closed. More detailed accounts of
these closures are included in Section 4.30. Based on field observations, remnants of
several below ground storage structures appear to remain at the Site which may have
contributed to observed soil and groundwater impact. The following is a listing of these
former storage tanks. These storage tanks are described to the best of our knowledge.
There is no exact construction information, therefore the locations and other information
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presented herein and on the figures were inferred based upon previously referenced
information. Approximate locations of these tanks are shown on Figures 3A and 3B.

1.

No. 8 Gasholder was located in the FGPA. It had a capacity of 3 million cubic
feet of gas storage. It was in active use from at least 1939 until 1989.. It was
demolished in 2010.

No. 7 Gasholder was located in the FGPA. It had a capacity of 1 million cubic

feet of gas storage. It was in active use from as early as 1923 until 1989. It was

demolished in 2010.

No. 5 Gasholder was located in the FGPA. It had a capacity of 120,000 cubic

feet of gas storage. It was in active use from at least 1902 until at least 1939

when it was decommissioned. It was demolished sometime before 1949.

No. 4 Gasholder was located in the FGPA. It had a capacity of 240,000 cubic

feet of gas storage. It was in active use from at least 1902 until at least 1962

when it was decommissioned. It was demolished sometime before 1972.

Propane tanks were located in the FGPA from at least 1951 to 1984. Propane

was used as fuel for the gasification process. They were removed from the Site

sometime between 1984 and 1988.

Iron purifying tanks were located in the FGPA from as early as 1943 to 1949.

They were used in the purifying gas process. They were removed sometime

after 1949.

Vasrious oil storage tanks located in the FGPA (all located near Gasholder No.

5):

e A 133,000 gallon capacity above ground tank that was in use from at least
1902 until 1949. This tank was decommissioned and demolished sometime
between 1949 and 1951.

¢ An unknown capacity oil tank that was in use from at least 1949. This tank
was located due north of the 133,000 gallon tank. The status of this tank is
unknown, however it is presumed to be demolished.

e An unknown capacity “drip oil” tank that was in use from at least 1943.
This tank was located northwest of the 133,000 gallon tank. The status of
this tank is unknown, however it is presumed to be demolished.

e An unknown capacity oil tank that was in use from at least 1923 to 1949.
This tank was located due south of the 133,000 gallon tank. The status of
this tank is unknown, however it is presumed to be demolished.

e An unknown capacity oil tank that was in use from at least 1902 to 1949.
This tank was located southwest of the 133,000 gallon tank. The status of
this tank is unknown, however it is presumed to be demolished.

Eight (8) underground tar tanks (UGTT) with unknown capacity located in the
FGPA. All UGGTs were located near the former retort and water gas houses.
The first tanks appeared in 1902 and the last was constructed in 1923. There is
no available information related to the decommissioning or removal of these
tanks.

® Evidence of these oil storage tanks as observed during subsurface explorations in the FGPA. The exact
locations are not known, however, they are presumed to be still located on Site.
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9. An unknown capacity tar dehydration tank was located in the FGPA. It was in
use during the 1940s. It was used to purify the tar for recycling, sale, and/or
reuse. There is no available information related to the decommissioning or
removal of this tank.

10. A sewage “wet well” was located in the FGPA. It was proximate to the former
machine shop. There is no available information related to the
decommissioning or removal of this tank.

11. Separator tanks were located in the FGPA proximate to the Seekonk River.
They were in use from at least 1943 to at least 1949. They were used for
oil/water/tar separating purposes for the byproducts created by the
manufactured gas process. These tanks were demolished before 1984.

12. Clarification tanks were located in the FGPA proximate to the Seekonk River.
They were in use from at least 1943 to at least 1949 for settling purposes for the
sludge created by the manufactured gas process. These tanks were demolished
before 1984.

13. One 1,000 gallon UST located in the FGPA reportedly used to store waste oil
proximate to the machine shop. It was successfully closed in 1995 by E. R.
Pickett and Co. There is no information available showing the location of this
former tank.

14. Two 21,000-gallon steel reinforced concrete USTs used to store No.6 fuel oil
were located proximate to the northeastern corner of the former Pump Room in
the FPPA. They were successfully closed in 1990 by Metcalf and Eddy/Zecco,
Inc.

15. An unknown capacity oil UST that was located in the FPPA due west of the
No.1 Station that was in use from at least 1902 to unknown date. There is no
available information related to the decommissioning or removal of this tank.

16. An unknown capacity oil UST that was located in the FPPA that was located
due east of the Transformer Yard that was in use from at least 1902 to unknown
date. There is no available information related to the decommissioning or
removal of this tank.

17. An UST was reported in the No.1 Pawtucket Station in the FPPA. This tank is
shown on Figure 3B. The tank was reported to have been installed in 1923 and
was a 5,000 gallon, steel UST that was used to store dielectric fluid. It was
closed in 1986 by BVE.

18. Oil Tank No. 1 was located in the FPPA. It was located above ground and had a
capacity of 897,750 gallons. It was in use from at least 1923 to at least 1976. It
was demolished sometime before 1981.

19. Oil Tank No. 2 was located in the FPPA. It was located above ground and had a
capacity of 897,750 gallons. It was in use from at least 1923 to at least 1976. It
was demolished sometime before 1981.

20. Oil Tank No. 3 was located in the FPPA. It was located above ground and had a
capacity of 897,750 gallons. It was in use from at least 1951 to at least 1972. It
was demolished sometime before 1976.

The following table summarizes the primary MGP-related and Power Plant-related
features, as shown on Figures 3A and 3B, which were at one time present on-Site during
the operating lifespan of the former Tidewater facility. For each identified structure,
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information related to its general purpose and typical potential by-products and pathways
is provided. No construction information was available for the specific structures at the
former Tidewater property. The information presented below is in general terms and in
certain cases reflects typical MGP and Power Plant processes.

Historic Site Area Typical Purpose Potential By-products
Structure
Coal / Coke Storage | NFA, FGPA Storage of coal/coke before sale, | Coal or coke
and FPPA use in the MGP or use in
electricity generation
Oxide Storage FGPA Storage of oxides related to Oxides or oxides residue,
MGP purifying process impurities
Coal Shed FGPA Storage of coal, the feedstock for | NA (Not Applicable)
MGP and for electricity
generation
Retorts FGPA Part of coal gasification process; | Ammoniacal liquors, liquid
generated the raw coal gas with | condensates containing impurities
high heat
Conveyor FGPA Used to transport raw materials Coal and coke
including coal to retort house
Water Gas House FGPA Used in carbureted water gas Coal tar, ash, oil and clinker
process (housed the carburetor
and superheater for cracking
oil)
Washer/Cooler FGPA Used in carbureted water gas Coal tar and sulfur compounds
process (housed the wash box
and primary cooler) for cooling
and purifying the gas
Purifying House FGPA Structure that housed purifying Spent media (wood chips and other
equipment adsorbent material) by-products:
sulfur, cyanides, arsenic, and oil tar
mists
Ammonia Pump FGPA Regulated the flow of ammonia | Ammoniacal liquors, liquid
House from retorts and to scrubbers condensates containing impurities
Separator / FGPA Separated impurities from Oils and tars
Clarifying Tanks process effluent
Scrubbers FGPA Used to “scrub” particulates or Tar and/or gas liquor, naphthalene,
other byproducts from hydrogen cyanide
manufactured gas
Wooden Raceway FGPA and Likely used to transport fuel Residual fuel
with pipe FPPA from the FPPA to the FGPA
Underground FPPA Transfer of fuel from the Residual Fuel
Transfer Piping shoreline to the large capacity
ASTS and from the ASTSs to the
21,000 gallon service tanks
Natural Gas Control | FGPA Regulated flow of natural gas NA
House through pump station
Former Meter Room | FGPA Regulated flow of manufactured | Regulating chemicals
gas through plant
Former Governor FGPA Regulated flow of manufactured | Regulating chemicals
House gas through plant
Former Control FGPA Regulated flow of manufactured | Regulating chemicals

House

gas through plant
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Historic Site Area Typical Purpose Potential By-products
Structure
Former Machine FGPA Repairs to the plant, storage of Various chemicals
Shop equipment, solvents, and other
cleaning products
Pawtucket No.1 FPPA Housed the engine and dynamo | Petroleum product and coal tar
Station Building rooms and the switching station, | (fuel sources)
primary use for electricity
generation and regulation
Pawtucket No. 1 FPPA Electricity generation (heating of | Petroleum product and coal tar
Boiler Room fuel) (fuel sources)
Gasholder FGPA Gasholder, structure constructed | Tars, PAHS, crystallized
to hold gas naphthalene
Tar Extractor FGPA Manufactured gas purifying Coal tar residues or coal tar
process
Tar FGPA Water removal process Coal tar residues or coal tar
Boiling/Dehydration
Large capacity oil FGPA and Storage of enriching oil for Petroleum products
tanks FPPA carbureted water gas process,
fuel for oil gas process, and fuel
for electricity generation
Gasoline tanks FPPA Storage of gasoline Gasoline
Oil, Distillates tanks | FGPA and Storage of process oils and other | Qils
FPPA distillates
Tar Tanks FGPA Storage of tar Coal tar residues or coal tar

4,00 REGULATORY HISTORY AND PREVIOUS ENVIRONMENTAL

INVESTIGATIONS

The following section provides information on documented releases at the Site, its
regulatory history, and summarizes past investigations and remedial actions. The
information within these sections was developed from data solely compiled from previous
environmental reports, RIDEM records, certain historic documents and information
provided by National Grid. For further details on past investigations, the reader is referred
to the reports/documents referenced previously.

410 DOCUMENTED SPILLS AND RELEASES

There have been documented releases on the Site (summarized below in chronological
order). The information presented below is from historic records reviewed by GZA and
information available at RIDEM. RIDEM began documenting spills/releases in the late
1970s/early 1980s. Historic releases include those that pre-date RIDEM documentation
and include spills, overflows and other releases of oils, tars and process residuals from
activities such as equipment maintenance and leakage from above and below grade
equipment, vessels, and tanks. The more recent Site releases documented by RIDEM
include surface releases from former equipment and structures (i.e., mercury release within
former Machine Shop, storm water release from former Gasholder No.7), as well as
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evidence of below grade releases to the river associated with MGP residuals (i.e., sheen
outbreaks).

September 1938: The “Great Hurricane of 1938 and associated floods caused significant
damage to the property. Historic records indicate that the coal bridge for the MGP was
completely destroyed, there were several thousand tons of coke lost to the floodwaters,
several storage tanks were dislocated and lost on the FGPA, and damages to all the
building roofs, receiving docks, and retaining bulkheads and fences. Historic records
indicate that the No. 1 station buildings were flooded and all the equipment was exposed to
water. A skylight and bulkhead door was blown off the No. 1 Station. Overall, the entire
Site reportedly sustained significant damage.

The following is a chronological summary of leaks/releases included in information
reviewed by GZA in preparing this report. This listing is likely not a comprehensive
summary of all leaks/spills but provides a representation of the types of events that
occurred during historic Site operations. As indicated previously, these historic events pre-
date RIDEM’s documentation of spills/releases.

1938 to mid/late 1940s, purifier box waste placed on the ground in the coke field
e 1940s, purifier box waste placed on the ground at the No. 1 Station
Mid 1940s to 1954, tar spills during transfers from tank to truck and service oil
tank filling spill(s)
Mid 1940s to 1954, 1,500 gallon tar tank burst
1946, the No. 1 oil tank was taken out of service due to bad corrosion and leaks
1947, 30 to 40 holes in the No. 1 oil tank identified
1947 and 1948, oil leaks were noted on the No. 71 transformer bank
1948, leaks were noted in the relief holder overflow pipe
1948, relief holder overflowed tar1948, No. 6 oil spill during transfer at No. 1
Station
1948, Oil tank No.1 small leaks from butt plates on the tank
1948, purifier box waste dumped1949, a leak in the enrichment oil line was noted
1948 to 1950, oil leaks from 6 inch oil pipeline
1950s, power plant interior oil spill
1950, drip oil and light tar released to river in wastewater effluent
1950, spontaneous combustion of purifier box oxide
1950, a leak in the tar line occurred at the dock
1950, a leak in the water gas fuel oil line occurred when an expansion joint
ruptured
1950, a leak of gas enrichment oil occurred when a plug was accidentally removed
1953, spent purifier box waste placed on the ground surface
1953, a leak in the tar loading line occurred due to a failed gasket
1953, an oil leak at the No. 71 transformer bank occurred
1953, a leak occurred due to the corrosion in the tar loading line
1954, tar tank rupture
1954, three hurricanes struck and left considerable damage to No.1 Station
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1954, a leak in the fuel oil line occurred

1955, one hurricane damaged berms surrounding service tanks (Nos. 1, 2, and 3)
1956, two oil leaks were repaired on No. 5 auxiliary oil pump

1956, two leaks were repaired in the oil system of the of the 20,000 Kw unit
1956, an oil leak on a transformer due to a failed gasket was noted

1957, spontaneous combustion of purifier box oxide

1958-1972, transformer oil leaks in the No.1 Station

1958-1972, transformer oil leaks from storage drums

1958- mid 1970s, transformer oil placed on the ground

Post 1950, oil spill at the service tanks (Nos. 1, 2, and 3)

1959, a pipe on the No. 8 holder was found leaking.

1960s, oil line leak from the service tanks to the holding tanks

1960-1964, 30,000 gallon oil tank leak

1960s-1968, capacitor oil spills in the No.1 Station

Pre 1962-1985, gasholders No. 7 and 8 overflowed excess rainwater to the ground
surface

1964, leaks on a transformer were noted

1966- 1975, capacitor oil leaks at the No.1 Station

1967-1969, various dielectric fluid spills

1967-1970s, oil leaks in pipe trenches near the No.1 Station

1968, relief holder collapsed, water came out of the tank

1968, relief holder No.4 demolition, ~1,000 gallons of tar into the Seekonk River
1968, water from relief holder No.4 released

1968, naphthalene scrubber fire during demolition

1969, oil line leak No.2 and No.3 oil tanks near the No.1 Station

1972, transformer blew up twice in No.1 Station

1973, oil spill from flooding in the No.1 Station

1975, oil spill from flooding in the No.1 Station

Early 1980s, 15-20 transformer oil spills in the No. 1 Station

Early 1980s, capacitor bank explosion resulting in dielectric oil spill in the No.1
Station

e Mid 1980s, various small leaks and spills at the No.1 Station

October 2004: NEGC personnel conducting maintenance activities at the Site discovered a
spill of metallic mercury released to the interior and exterior of the former Machine Shop
building. Clean Harbors Environmental Services, Inc. (CHES) performed the response
actions which consisted of removing all visible mercury with mercury vacuums and
exterior soil excavations to an approximate depth of 3 inches below ground surface (bgs).

May 2007: A historical release of polychlorinated biphenyls (PCBs) was identified at the
Pawtucket No. 1 Substation during investigation and remediation completed to address a
release of non-PCB mineral oil dielectric fluid from a damaged capacitor in May 2007. A
Self-Implementing Plan to Address PCB-Impacted Soil was submitted to the United States
Environmental Protection Agency (USEPA) in February 2009. The USEPA issued an
approval for PCB cleanup and disposal under 40 CFR § 761.61(a) on April 9,
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2009. Following the excavation and removal activities, confirmatory samples will be
collected from each media and submitted for laboratory analysis. Following receipt of
acceptable confirmatory sample results, the excavations will be backfilled with clean
backfill and the concrete slab areas will be capped with concrete. New footings for the
northeastern rack will need to be poured before the capacitor racks can be replaced. It is
anticipated that this work will be completed in Winter/Spring of 2011.

June 2009: A 3-inch diameter pipe stub on Gasholder No. 7 released an unknown quantity
of accumulated stormwater from Gasholder No. 7. CHES performed the response actions
which consisted of installing a polyethylene ball valve on the stub of the pipe and
deployment of surface booms to contain the spill from entering the Seekonk River. These
response activities served to mitigate this stormwater release. In addition, as part of the
response actions, surface soil areas immediately downgradient of the gasholders which
were subject to erosion were stabilized with geotextile fabric and crushed stone. Erosion
controls were also installed on the downgradient edge of the release area in the access
roadways, within the 200-ft CRMC jurisdictional limit.

October 2009: A sheen outbreak area was observed along a limited portion of the Seekonk
River adjacent to the FGPA portion of the Site. In response to the sheen, CHES installed
oil containment booms and oil snares in the Seekonk River along the shoreline where the
sheen was observed. In addition, a temporary containment cap was installed in December
2009 along the area of shoreline where the sheen outbreak was observed. Follow-up
inspections of this area of the shoreline indicate that this containment cap was successful in
mitigating further sheen formation.

420 REGULATORY HISTORY

A Letter of Responsibility (LOR) was issued on September 12", 1995 to BVEC. The Site
was listed as State Site #95-022 following the issuance of the LOR.

4.30 PREVIOUS ENVIRONMENTAL INVESTIGATIONS AND REMEDIAL
ACTIONS

Previous investigations have been performed on the Site by various firms dating back to
1986. In addition, several limited response actions and other activities have been
completed to address environmental concerns at the Site. These Site investigations and
response activities have been documented in reports submitted to RIDEM. This section
provides a summary of the findings of those submittals. For further information related to
previous Site investigations and response actions, please refer to the reports previously
referenced. For reference, data tables summarizing the historic (pre-2009/2010) analytical
data are included in Appendix B*. The historical data included in Appendix B includes
only those samples that were collected on the Site property.

* Laboratory data reports for VHB’s 2006 Site investigation work will be provided under separate cover.
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4.30.1 February 1989 RIDEM Field Investigation Report

In July 1986, RIDEM conducted an inspection of the abutting athletic fields and
wooded area adjacent to the Seekonk River. RIDEM personnel observed stained surface
soils, cinder-like material on the ground surface and blue-stained stones and rocks.

Fourteen soil samples were collected and are depicted on Figure 2B (identified as
RIDEM SS) from areas proximate to the Francis J. Varieur School, the nursing home, the
athletic fields, and the southern portion of the Site. There is no information available
regarding the depths at which these samples were collected. These samples were analyzed
using laboratory analytical methods that are no longer in practice. These methods include
Base-Neutral Extractable Compounds, EP Toxicity Metals, and Acid Extractable
Compounds. Laboratory analytical results of the RIDEM soil samples are summarized in
Table 3-1 of Appendix B. The laboratory results from ten samples collected from the SFA
indicated exceedances of PAHSs in the SFA, but no exceedances of the RIDEM Method 1
I/C-DEC for any other analyzed constituents. The laboratory results of the samples
collected from the off-Site sampling points indicated no detections of PAHs and no
exceedances of RIDEM Method 1 criteria.

RIDEM collected air samples at five locations at the Francis J. Varieur School. Air
samples were analyzed for acetylnaphthalene, naphthalene and hydrogen cyanide. The
analytical results indicated no detectable concentrations of these substances at any location
in the school.

RIDEM returned to the Site in October 1986 and collected two additional soil
samples proximate to the western edge of the FPPA and the Francis J. Varieur School.
Soil samples were laboratory analyzed for total and free cyanide, barium and pH. The
results indicated no exceedances of RIDEM criteria. The results of the RIDEM Site
Investigation are summarized in their December 1989 Field Investigation Report.

4.30.2 July 1986 BVE Underground Storage Tank Closure, Pawtucket No. 1
Station

On April 18, 1985, a UST that was located within the fenced electric substation
was registered with RIDEM. The tank was reported to have been installed in 1923 and was
a 5,000-gallon, steel UST that was used to store mineral oil dielectric fluid. The UST
removal took place in July 1986 by BVE and was inspected by RIDEM on July 28, 1986.
The UST interior was observed to be “dry and empty (free of sludge).” The “tank was cut
open, filled with sand and was topped with cement.” No confirmatory analytical samples
were collected. A Certificate of Closure for Underground Storage Facilities was issued to
the BVE on July 29, 1986. It is presumed that this UST is the one depicted within the
fenced electric substation on Figure 3B.

4.30.3 December 1986 GZA Work Study Plan

In November 1986, GZA conducted test pitting activities on the FGPA and NFA on
behalf of VGC. Eleven test pits were advanced; their locations are depicted on Figure 2A
(identified as GZA TP-1 through GZA TP-11). Six soil samples were analyzed from the
NFA and the FGPA.

January 2011 — File No. 05.0043654.00 — Page 25



GI\

Laboratory analytical results of soil samples collected by GZA are summarized in Table 3-
2 of Appendix B. Five out of six samples (5/6) analyzed by GZA had I/C-DEC
exceedances for PAHs, however there were no other exceedances of any RIDEM Method 1
criteria. TP-5 exceeded the RIDEM Method 1 UCL for naphthalene and pyrene.
Exceedances of PAHs were widespread.

4.30.4 May 1988 Roy F. Weston, Inc. Investigation at the No. 1 Station Site

In October 1987, Weston conducted field investigations on the FPPA and the SFA
on behalf of BVE. Test pits are depicted on Figure 2B. Observations made during the
investigation indicated the presence of fill materials (ash, slag, brick, concrete, coal, blue-
stained stones, wood chips, and metal debris) in most test pits and the presence of oil/tar in
test pits TP-2, TP-7, and TP-8.

Weston collected two soil samples from each test pit (excluding test pits TP-2, TP-
4, and TP-7 where one soil sample was collected) at depth intervals representing surface
soil (designated as S-1) and subsurface soil (designated S-2.) A total of 28 samples were
collected from the Site. Weston also collected three sediment samples from identified
drainage ways along the riverbank, designated as (W-BVE SS).

Laboratory analytical data collected by Weston are summarized in Table 3-3 of
Appendix B. Laboratory analytical data indicated that there were no substances detected
above the I/C-DEC from soil samples collected from the FPPA.

All the soil samples collected from within the SFA exceeded the I/C-DEC for
PAHSs (with the exception of TP-13 which did not exceed any criteria). TP-14 exceeded
the UCL for PAHSs at a depth of 0.6 to 1.1 feet bgs. TP-11 exceeded the UCL for PCBs at a
depth of 2 to 13.5 feet bgs.

Laboratory analytical results of the sediment samples collected from the drainage
ways indicated exceedances of the I/C-DEC for benzo(a)anthracene and detectable
concentrations of other PAHs in SS-1 (collected within the SFA) and concentrations of
total cyanide in sediment sample SS-2 (collected within the FPPA). There were no
substances detected in SS-3 (collected within the FPPA) that exceeded any RIDEM
Method 1 criteria.

4.30.5 May 1991 Metcalf & Eddy/Zecco Inc. Underground Storage Tank Closure
Completion Report

Two former 21,000-gallon USTs were located proximate to the northeastern corner
of the former Pump Room in the FPPA (refer to Figure 3B). These USTs were constructed
of steel reinforced concrete and formerly stored No. 6 fuel oil which was used for the
purpose of generating electricity. They were observed to be filled with an unknown
quantity of No. 6 fuel oil and demolition debris. Metcalf & Eddy/Zecco, Inc. (M&E)
closed both USTs in-place under the approval and observation of RIDEM in 1991 on
behalf of BVE. Residual materials contained within the tanks were excavated, the tank
structures cleaned, and the tanks were backfilled with soil. In conjunction with closure,
five (5) groundwater monitoring wells were installed in the vicinity of the former USTs.
Groundwater samples collected from M&E MW-1 and M&E MW-5 indicated the presence
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of VOCs. Groundwater samples collected M&E MW-1 indicated the presence of PAHSs.
However, there were no exceedances of RIDEM GB Groundwater Objectives. No
confirmatory soil samples were collected during this activity. Laboratory analytical data
collected by M&E are summarized in Table 3-13 of Appendix B. A Certificate of Closure
for Underground Storage Facilities was issued on December 21, 1990 to BVE by RIDEM.

4.30.6 February 1993 Site Inspection Report, prepared by RIDEM

EA Engineering, Science and Technology conducted a Site Inspection in February
of 1993 on behalf of RIDEM. Their report compiled previous Sls along with Site
inspections to determine the status of the Tidewater Site. The report noted that “RIDEM
recommends further investigation under CERCLA.”

4.30.7 August 1995 E. R. Pickett Co., Inc UST Closure Assessment

A 1,000 gallon UST was located proximate to the former machine shop in the
FGPA (refer to Figure 3B). The UST was constructed of an unknown material and
formerly stored “gas/No. 2 fuel oil/mist”. E. R. Pickett Co., Inc. closed the UST under the
approval and observation of RIDEM on behalf of BVE. The tank was excavated, free
liquids removed, and the tank was transported off-Site for final cleaning and eventual
recycling at a scrap yard. Although the UST was found to be in poor condition, no
evidence of a significant petroleum release to the surrounding soil was found during tank
closure. No petroleum sheen was noted on the water within the excavation. Two soil
samples were collected approximately 2 feet below the former location of the tank. The
samples were analyzed for TPH and VOCs. No detectable levels of TPH were found in
either sample. Low levels of VOCs were found in both samples. There were no
exceedances of any RIDEM Method 1 Criteria. Laboratory analytical data collected by E.
R. Pickett are summarized in Table 3-14 of Appendix B. Although a Certificate of Closure
for the UST was not found in the RIDEM file, the RIDEM UST Master List, dated April
2005, indicated that a 1,000-gallon waste oil UST was “Permanently Closed.”

4.30.8 December 1996 Atlantic Environmental Services, Inc. Remedial
Investigation at the Tidewater Site, Pawtucket, Rl

AES® conducted Site Investigation activities at the Site between July and
September 1996 on behalf of VGC and BVE.AES completed a Site inspection; surface
water run-off analysis; a soil gas survey; surface soil sampling; test pit excavations; soil
boring installation; monitoring well installation; groundwater sampling; sediment
sampling; off-Site surface soil sampling; a geophysical survey; indoor air monitoring at the
Francis J. Varieur School; and completion of a Site boundary, topographic, and sampling
point map.

In a letter dated March 17, 1997, RIDEM requested AES to “...conduct a
background determination as part of the scope of this investigation in order to determine
whether the exceedances are attributable to a release of hazardous materials or whether

> AES was acquired in 1997 by GEI Consultants, Inc. Some portions of the 1996 SI were conducted with the
new company name, GEI Consultants, Inc.
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these levels of compounds are intrinsic to the Site investigation area.” Consistent with
Section 8.08 of Remediation Regulations, AES collected soil samples from various areas
around the Site to determine the extent of the exceedances.

Laboratory analytical results for soil samples collected by AES are summarized in
Tables 3-4 to 3-7 included in Appendix B. Laboratory analytical results for groundwater
and sediment samples are summarized in Tables 3-8 and 3-9 in Appendix B, respectively.

Based on the Sl activities conducted by AES, the following conclusions were
developed by AES:

e The Site geology consisted of fill material (up to 35 feet in depth) overlying
silts, sand, gravel, and bedrock;

e Laboratory analytical results of surface soils throughout the Site indicated
concentrations of substances that exceed Method 1 RIDEM criteria;

e The FPPA contains MGP and fuel oil impacted subsurface soils and
specifically, the area east of the Pawtucket No. 1 Station building contains fuel
oil-impacted subsurface soils;

e The FGPA contained MGP-impacted subsurface soils that exceed GB
Leachability Criteria and Upper Concentration Limits;

e Laboratory analytical results of groundwater samples did not indicate any
substances that exceeded RIDEM GB Groundwater Objectives; however,
DNAPL and LNAPL were detected in MW-4 located in the FGPA,;

e Laboratory analytical results and historic observations indicated MGP-related
impacts in the sediment/riverbank soil samples and sheens, tar odors, weathered
tar seeps, and soil washout areas were noted throughout the Site;

e Site investigation activities indicated MGP-related subsurface impacts in the
eastern-most portion of Max Read Field, but that the remainder of the school
and City properties did not appear to be impacted. Laboratory analytical results
of surface soils at the school and City properties indicated concentrations of
PAHs, arsenic, and beryllium that exceeded RIDEM RDEC. These
concentrations were concluded to be indicative of background concentrations
by AES.

4.30.9 January 2005 VHB Short Term Response Action Report, Tidewater Former
MGP, Pawtucket, RI

NEGC personnel conducting maintenance activities at the Site discovered a spill of
metallic mercury released to the interior and exterior of the former Machine Shop building
located on the FGPA. CHES performed the response actions on behalf of NEGC, which
consisted of removing all visible mercury with mercury vacuums and exterior soil
excavations to an approximate depth of 3 inches bgs. Confirmatory sampling indicated the
need for additional soil excavations in the area. After this was completed, the metallic
mercury concentration was detected to be below RDEC. RIDEM concluded that no
additional investigation or soil removal was warranted as a result of the mercury release.
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4.30.10 March 2006 VHB Upgrade to the Pawtucket No. 1 Station

An upgrade to the underground electrical distribution feeders at the Pawtucket No. 1
Station was conducted by National Grid during the spring of 2006. Three (3) soil borings
(VHB-300 to VHB-302) were advanced within the proposed ductwork alignment and pre-
characterization soil samples were collected for laboratory analysis for disposal
parameters. Refer to Figure 2B for boring locations.

In general, observations from the soil borings indicated stratified layers of fill
material to depths of 11 feet bgs. The fill exhibited various colors (yellow, green, blue, and
black) likely indications of purifier box waste. Other observations of the fill included coal,
slag, brick, asphalt, ash, and concrete. Soil samples collected from each boring and
submitted for laboratory analysis. Laboratory analytical results are summarized in Table
3-15 included in Appendix B. The laboratory analytical results of the soil samples
indicated concentrations of arsenic, certain PAHs, and TPH at concentrations that
exceeded the I/C-DEC and TPH concentrations that also exceeded the RIDEM GB-
Leachability Criterion.

VHB personnel were on Site during the excavation of the trench to observe and
document subsurface soil conditions as well as to help guide with the segregation of
excavated soil for off-Site disposal. Soil segregation was accomplished by visual and
olfactory indications and PID headspace screening. Soil segregated for disposal was
stockpiled on polyethylene sheeting, surrounded by hay bales, and covered each night with
polyethylene sheeting. Soil not segregated for disposal was stockpiled proximate to the
excavation and used as backfill. The trench was approximately 3 to 4 feet wide and
approximately 4 to 5 feet deep. To facilitate the installation of a manhole, a portion of the
trench was excavated to approximately 10 feet bgs. Observations of portions of the trench
were logged as test pits TP-301 and TP-302. No samples were collected for analysis.
Approximately 68 cubic yards (105 tons) of soil was segregated for off-Site disposal.
Following the completion of the installation of the duct line, on May 26, 2006, the soil
stockpile was loaded into dump trailers and transported to Environmental Soil
Management, Inc. (ESMI) of Louden, New Hampshire for disposal via thermal desorption.

4.30.11 2006 VHB Site Investigation Activities

VHB conducted investigation activities at the Site between July and September
2006 on behalf of National Grid and NEGC. VHB completed a Site inspection; surface
soil sampling; test pit excavations; soil boring installation; monitoring well installation;
groundwater sampling; off-Site surface soil sampling; and completion of an updated Site
boundary, topographic, and sampling point map. VHB did not prepare a formal report
documenting this work. GZA has incorporated VHB’s exploration logs, figures and data
tables into this SIDR.

Laboratory analytical results for soil and groundwater samples collected by VHB
are summarized in Tables 5-1 to 5-4 of Appendix B. Boring and test pit logs completed by
VHB are included in Appendix C. The locations of VHB’s explorations are shown on
Figures 2A and 2B. VHB collected a total of 44 soil samples from the Site: 18 surface soil
samples and 26 subsurface soil samples. VHB soil samples were submitted for the
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following laboratory analysis: VOCs using EPA Method 8260, PAHs using EPA Method
8270, priority pollutant metals using EPA Methods 6000/7000, total cyanide using EPA
Method 9014, physiologically available cyanide (PACN) using Massachusetts Department
of Environmental Protection (MADEP) Method MA PAC, TPH using EPA Method 8100
and hydrocarbon fingerprint. In addition, two soils samples were submitted for waste
characteristics for TCLP benzene, TCLP lead and reactivity.

VHB collected 23 groundwater samples from the Site. Groundwater samples were
collected via the low-flow sampling protocols. During purging and sampling activities,
groundwater was monitored for pH, dissolved oxygen, redox potential and conductivity.

4.20.12 February 2009 VHB PCB Investigation and Cleanup Plan — Pawtucket No.
1 Substation

A historical release of PCBs was identified at the Pawtucket No. 1 Substation
during investigation and remediation completed to address a release of non-PCB mineral
oil dielectric fluid from a damaged capacitor in May 2007. Based on this information,
VHB, on behalf of National Grid, conducted subsurface investigations to evaluate
conditions and delineate PCB impacts. The results indicated that PCBs were detected in
Site media (concrete, asphalt, trap rock, and soil) at concentrations that ranged from non-
detectable to a maximum of 3,140 milligrams per kilograms (mg/kg). These samples were
collected within the limits of the existing substation and their locations and results are
shown on the Figure included in Appendix Q. All analytical results from this substation
investigation are summarized in tables included in Appendix Q°.

A Self-Implementing Plan to Address PCB-Impacted Soil was submitted to the
United States Environmental Protection Agency (USEPA) in February 2009. RIDEM
provided comments to the work plan on February 25, 2009 via email. Responses to
RIDEM’s comments were provided by VHB on behalf of National Grid in a letter dated
March 24, 2009. On March 27, 2009, RIDEM approved the responses to comments via
email. The USEPA issued an approval for PCB cleanup and disposal under 40 CFR §
761.61(a) on April 9, 2009. A copy of this plan and the subsequent EPA approval are
included in Appendix Q. National Grid plans to remediate PCB impacted media within the
release area to the extent that any media impacted by PCBs over 50 mg/l will be removed
and disposed at a facility permitted to accept such material. Media (trap rock, soil, and/or
concrete) which exhibit concentrations less than 50 mg/l will remain in place, consistent
with 40 CFR § 761.61(a)(4). This will require a USEPA low-occupancy deed restriction,
fencing that secures the Site (already in place) and large mark (ML) signage.

Impacted media have been divided into four Areas of Concern (AOC) as
summarized below and are depicted on the figure included in Appendix Q.

® Because these samples were collected from within the limits of the existing substation and this investigation
and remediation work is being conducted in accordance with an EPA approved plan developed per the
requirements of 40 CFR 761.61, these analytical results have not been included in the data summaries and
figures presented in this SIDR.
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e AOC-1 — Consists of the trap rock and soil surrounding sample location SS-2B,
located west of the southeastern-most capacitor rack. The preliminary extent of
excavation is proposed to be one half the distances to the next location with
PCB concentrations below 50 mg/l. This represents an approximately 50 square
foot area to an approximate depth of 1 foot bgs.

e AOC-2 — Consists of the upper 0.5 inches of the concrete slab associated with
samples SS-11 and SS-2E, located beneath the southeastern-most capacitor
rack. These two locations combine for an approximate area of 16 square feet.

e AOC-3 — Consists of the upper 0.5 inches of the concrete slab on the northwest
portion of the control house pad. This represents an approximate area of 42
square feet.

e AOC-4 — Consists of the trap rock and soil surrounding sampling locations SS-
4B, SS-4C, SS-5B and concrete footings associated with sampling locations
SS-4F, SS-4G, SS-5J, and SS-5K. These samples are located proximate to the
northeastern-most capacitor rack. This represents an approximately 310 square
foot area to an approximate depth of 3 feet on the southwestern portion of the
excavation to an approximate depth of 6 feet bgs on the northeastern portion of
the excavation. During sampling activities, an unknown concrete structure was
encountered in AOC 4 at an approximate depth of 3 feet bgs.

Following the excavation and removal activities, confirmatory samples will be
collected from each media and submitted for laboratory analysis. Following receipt of
acceptable confirmatory sample results, the excavations will be backfilled with clean
backfill and the concrete slab areas will be capped with concrete. New footings for the
northeastern rack will need to be poured before the capacitor racks can be replaced. Due
to the critical role that the capacitor racks play in providing reliable electric service to the
public, it has been difficult to determine a date agreeable to National Grid Dispatch and
Substation Departments to remove them from service so the remediation can
commence. Although not confirmed, it is anticipated that the remediation is to be initiated
in the Winter/Spring of 2011.

4.10.13 June 2009 ARCADIS Sediment Data Report Former Tidewater Facility

Anchor QEA, LLC (Anchor) and ARCADIS conducted a sediment sampling
investigation in the Seekonk River adjacent to the Site in the summer of 2008 on behalf of
National Grid. The sediment sampling investigation was intended to evaluate potential
impacts to Seekonk River that may be associated with the Site. This work was consistent
with a RIDEM-approved Sediment Investigation Work Plan developed by ARCADIS in
2008. To evaluate these potential impacts, TG&B Marine Services, Inc. of Falmouth,
Massachusetts collected 49 sediment cores from July 8, 2008 to July 16, 2008. A total of
48 sediment samples were collected from the sediment cores (which ranged in length from
1 to 14 feet) and submitted for physical and chemical analyses, including PAHs, TPH,
PP13 Metals, VOCs, PACN and total organic carbon (TOC). ARCADIS and GZA
personnel observed the sampling, processed the sediment cores for sampling, and logged
the cores.
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In general, the field investigation findings did not indicate significant impacts to
river sediments from the former MGP. In their June 2009 summary report,
Anchor/ARCADIS stated that when compared in their experience to other New England
properties that were formerly occupied by MGPs, the concentration and extent of organic
compounds (i.e. PAHs and VOCs) in sediment was generally lower in magnitude and
occupied a smaller area in the river. An electronic copy of this report, which was submitted
to RIDEM, is included in Appendix D.

4.30.14 November 2009 GZA Remedial Summary Report — Response to
Stormwater Release

In June 2009, a 3-inch pipe stub on Gasholder No. 7 located on the FGPA released
an unknown quantity of accumulated stormwater from storage. CHES performed the
response actions which consisted of installing a polyethylene ball valve on the stub of the
pipe and used booms to contain the spill from the Seekonk River. Areas of the Site located
immediately downgradient of the gasholder which were subject to erosion from the release
were subsequently restored by placement of a geotextile overlain with 3 to 6-inches of
dense graded crushed stone.

4.10.15 GZA Gasholder Nos. 7 and 8 Decommissioning and Demolition

National Grid began preparations for removal of the two gasholder structures from
the Site in 2009. In November 2009, GZA prepared and submitted a RIDEM RIPDES
Remediation General Permit application for treatment and discharge of the accumulated
storm water to the Seekonk River. The purpose of the treatment and discharge of the
accumulated stormwater was to prepare the former gasholders for subsequent demolition
and removal. For the stormwater treatment phase of the work, RIDEM issued RIPDES
Remediation General Permit RIG85E002. Under this permit, between April and July 2010,
approximately 8 million gallons of accumulated stormwater was treated for VOCs, PAHS,
TPH and metals and discharged to the Seekonk River.

Work to remove the gasholders was initiated in August 2010, which included
removal of loose and flaking paint from the exterior surface of the tanks, removal of
asbestos containing caulking and other materials, removal and off-Site disposal sludge
materials within the gasholders, and subsequent removal and off-Site disposal of the steel
structures. The work to complete the gasholder demolition was performed under City of
Pawtucket permits 10-1967 and 10-2104. In addition, a RIPDES Remediation General Permit
for treatment and discharge to the Seekonk River of the process water generated during the
sludge dewatering work was also obtained (RIG85E002). The gasholder demolition was
completed in December 2010. During this work, approximately 300 tons of sludge was
transported to Waste Management in Emelle, Alabama for disposal. An additional
1,041,070 gallons of treated water was discharged to the Seekonk River. The area of the
former holders was backfilled with approximately 9,000 tons of clean, off-Site borrow.
The fill materials were overlain with approximately 4 to 6 inches of loam and then seeded
to mitigate potential erosion. The area was graded to promote appropriate surface water
drainage.
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A report documenting the gasholders decommissioning and demolition activities
will be submitted to RIDEM under separate cover during the first half of 2011.

4.10.16 February 2010 Short Term Response Action Summary Report — Sheen
Outbreak

A sheen outbreak area was observed in October 2009 along a limited portion of the
Seekonk River adjacent to the FGPA. The observed sheen, which was noted to appear
prior to low tide and dissipate after low tide, likely originated from existing subsurface
MGP residuals. In response to the sheen outbreak, oil containment booms and oil snares
were installed in the Seekonk River, along the shoreline where the sheen was observed
approximately 50-feet north of the sheen area to approximately 50-feet south of the sheen
area. Subsequently, Anchor designed and supervised the construction of a temporary cap to
limit the migration of sheen materials into the Seekonk River and limit potential exposure
of the aquatic environment to sheen materials. The cap, which consisted of a
sand/organoclay layer, followed by a reactive core mat and then an armor layer, was
installed in December 2009. Details regarding the nature of the release and installation of
the temporary sheen cap are discussed in the GZA February 2010 Short-Term Response
Action Summary Report.

4.10.17 October 2010 Short Term Response Action Plan — Former Steel Process

Pipe

During a waterfront survey conducted on August 30, 2010, an approximately 150-
foot long above ground steel pipe, varying in diameter from 4 to 6 inches, was observed
running parallel to the Seekonk River along the FGPA shoreline. The northern end of the
pipe was observed to be capped above grade and the southern end terminates below grade.
Upon further observations, certain sections of this piping were noted to be in disrepair and
coal-tar like materials were observed on the ground surface and river embankment beneath
the piping. GZA prepared a STRAP in October for RIDEM review and approval, to
remove the pipe and restore the surrounding area. CRMC approval has been received and
National Grid is awaiting RIDEM approval. In January 2011, a revised STRAP was
submitted to RIDEM based on comments received from RIDEM. For further details
regarding these response actions, the reader is referred to GZA’s October 2010 (revised
January 2011) Short Term Response Action Plan — Former Steel Process Pipe.

4.10.18 October 2010 Short Term Response Action Closeout Report, MGP
Residuals Roadway Remediation

In January 2007, GZA prepared a STRAP to address a washout area located in the
SFA, referred to herein as the “South Washout Area” and stained surface soils in the
vicinity of access ways and parking areas located on the FPPA portion of the Site. As
presented in the January 2007 STRAP, the washout presents a potential risk to Site
trespassers and the stained surficial soils represented a nuisance condition and a potential
for off-Site transportation via vehicles and pedestrians. The washout was likely caused by
excessive surface water from a deteriorated drainage structure located on the east side of
the SFA which receives drainage from the Max Read Athletic Field. The staining of
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surface soils near the access roads and parking areas on the FPPA was caused by MGP
residuals in the area.

Response actions for the MGP residuals were completed in between January and
May 2010. These activities included shallow excavation of visually stained materials along
portions of the unpaved access road and parking area located south and southeast of the
substation to an approximate depth of 1 foot below existing grade. The excavated materials
were then relocated and placed in a low-lying area located south of the roadway. The
excavated roadway and parking areas were subsequently restored via placement of a 20 mil
polyethylene liner over the base of the excavation followed by placement of bedding sand
and a lift of processed material to match the pre-excavation grade. In addition, a cap was
installed in the low-lying area immediately adjacent to the southern side of the roadway.
This cap consisted of the placement of a 20-mil polyethylene liner over the existing surface
of the low-lying area and the placement of bedding sand followed by a lift (approximately
3-inch thick) of trap rock. New chain-linked fencing with access gates was installed
parallel to the roadway to limit future disturbance to surface soils beyond the capped areas.
Approximately 50 tons of blue organic soil/ash was transported off-Site to ESMI of
Loudon, New Hampshire during the roadway response actions. For further details
regarding these response actions, the reader is referred to GZA’s October 2010 Short Term
Response Action Closure Report, MGP-Residuals Roadway Remediation.

For the washout area on the SFA, the proposed response actions include repair of
the drainage lines, installation a new manhole structures to route the storm water and
restoration of the ground surface. Design plans for the storm water structures and
restoration have recently been finalized and approved by the City of Pawtucket. It is
anticipated that implementation of the washout response actions will be completed pending
receipt of applicable permits. RIDEM has approved the STRAP and the plan was
submitted to CRMC and the United States Army Corps of Engineers (ACOE) for review.
CRMC and ACOE verbally indicated that they have approved the plan as submitted
pending receipt of RIDEM approved Water Quality Certification. We currently anticipate
the Water Quality Certification will be submitted to RIDEM for their review in January
2011. The STRAP related to the south washout area will likely be performed in mid 2011.

5.00 SUPPLEMENTAL SITE INVESTIGATION PROGRAM

The primary project objective of the Supplemental Site Investigation (Supplemental SI)
program performed by GZA was to collect additional subsurface information to support
the development of an applicable and appropriate remedial strategy for the Tidewater Site.
In order to meet this objective, the tasks identified below were performed.

e Characterize the nature and extent of impacted soil at the Site;
Characterize groundwater quality at the Site;

e Investigate remaining former MGP and Power Plant structures to identify potential
source areas;

e Compare soil and groundwater data to applicable RIDEM criteria;
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Identify potential migration pathways and sensitive receptors;

Characterize NAPL impacts at the Site;

Identify potential exposure pathways and receptors;

Complete the requirements of a Site investigation under Section 7.03 of RIDEM’s
Remediation Regulations for the Site; and

Collect sufficient data to complete this SIDR and subsequently, a Remedial
Alternative Evaluation Report, and ultimately satisfy the requirements of Section
7.04 of the Remediation Regulations. As indicated previously, a Remedial
Alternative Evaluation Report will be submitted under separate cover. We
currently anticipate that this report will be submitted to RIDEM during the first half
of 2011.

In addition to these upland investigations, a sampling and analyses program for sediments
adjacent to the Site in the Seekonk River was performed by Anchor in 2009. The results of
these sediment investigations are summarized in the Anchor report which is included in
Appendix D. This report was submitted to RIDEM in June 20009.

5.10

SCOPE OF WORK

GZA completed the most recent phase of the Site investigations between December 2009
and November 2010. As presented in the November 2009 SSIWP and October 2010
SSIWP Addendum, the scope of work for the supplemental investigation consisted of the
following tasks:

5.20

Review of Site history and use;

Abutter notification;

Preparation of a CRMC Assent application;

Performance of soil borings with visual observations for coal tar, petroleum
impacts and other process residuals;

Installation of shallow and deep groundwater monitoring wells;

Performance of test pit explorations with visual observations for structures, coal tar,
petroleum impacts, and other process residuals;

Surficial and subsurface soil sampling and analysis;

Groundwater sampling and analysis;

NAPL sampling and analysis;

Collection and analysis of additional surface soil samples;

Collection of depth to groundwater and NAPL measurements;

Completion of water front survey and tidal study; and

Preparation of this SIDR.

ABUTTER NOTIFICATION

In accordance with Section 7.07 of the Remediation Regulations, GZA identified and
subsequently provided notifications to the abutting property owners and tenants that
environmental investigations were being performed at the Site. In addition, the Site is also
located within an Environmental Justice (EJ) Focus Area. In accordance with RIDEM’s
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Guidance Policy for Considering Environmental Justice in the Review of Investigation and
Remediation of Contaminated Properties (dated July 2007), the following additional
requirements were completed as part of the community and abutter notification process:

e Communications/meetings with the City of Pawtucket Planning Department and
neighboring International Charter School on April 14 and 24, 2010 regarding the
proposed Site investigation activities.

e Distribution of supplemental notification materials, including the “What is DEM?”
Fact Sheet, “Brownfield’s, Turning Bad Spaces into Good Ones” and a Site-
specific fact sheet for the Tidewater project.

e Posting of signage providing important Site-specific information at the two
entrances to the Site (at the terminations of Tidewater and Merry Streets).

The abutter notifications were documented in a letter dated April 16, 2010. The
notification material was provided in both English and Spanish translations.

A list of Site and abutting Site property owners and a copy of the notification is provided
in Appendix D.

5.30 CRMC ASSENT

As indicated on Figures 2A and 2B, portions of the Site are within 200-feet of a coastal
feature (the Seekonk River), and as such, the Supplemental SI activities were subject to the
jurisdiction of the CRMC. To address CRMC requirements, GZA prepared a December
10, 2009 “Finding of No Significant Impact” (FONSI) application associated with the
performance of the Supplemental SI program as outlined in November 2009 SSIWP.

In response to our application, the CRMC issued a December 11, 2009 FONSI (F2009-12-
034) that stipulated project work must be completed within 3-years. On October 13, 2010,
a modification request was submitted to CRMC to address the additional investigation
activities presented in the October 2010 SSIWP Addendum. CRMC granted the request by
issuing a CRMC Maintenance Assent No. A2010-10-051 dated October 19, 2010.

Copies of the FONSI application, modification request and the CRMC permits (F2009-12-
034 and A2010-10-051) are provided in Appendix F.

5.40 SOIL AND GROUNDWATER EXPLORATION PROGRAM

The following sections describe the exploration and analytical testing program completed
between December 29, 2009 and December 3, 2010. This field program involved the
completion of fifty-seven (57) soil borings, with thirty-nine (39) of the borings completed
as groundwater monitoring wells to evaluate groundwater quality and the presence of
NAPL. This investigation program also included the performance of one hundred and one
(101) test pit explorations and the collection of fifty-eight (58) surficial soil samples.
Surficial samples include those located at depths ranging from 0 to 2 feet bgs. Samples
collected below 2 feet bgs are referred to as subsurface soils. Tables 1A, 1B and 1C
outlines the explorations performed during this Supplemental SI and the rationale for each
exploration. Soil exploration locations are shown on Figures 2A and 2B.
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Soil, groundwater, and NAPL samples were also collected and analyzed during the
investigation program in accordance with the November 2009 and October 2010 SSIWP
submittals. The explorations and the analytical testing program were designed to augment
data obtained during previous explorations. Tables summarizing historic soil and
groundwater analytical results are included in Appendix B. For a comprehensive summary
of quantitative analytical testing results and measurements collected during the
Supplemental Sl study, please refer to the attached tables.

Table 2A: Summary of Surface Soil Sampling Descriptions

Table 2B: Summary of Surface Soil VOC Analytical Results

Table 2C: Summary of Surface Soil Inorganic, TPH, PAH Analytical Results
Table 3A: Summary of Subsurface Soil VOC Analytical Results

Table 3B: Summary of Subsurface Soil Inorganic, TPH, PAH Analytical Results
Table 4A: Summary of Groundwater VOC Analytical Results

Table 4B: Summary of Groundwater Inorganics, TPH, PAH Analytical Results
Table 5A: Summary of Groundwater and NAPL Measurements

Table 5B: Summary of Manual Groundwater Elevation Readings - August 2010
Tidal Study

e Table 5C: Summary of Observed Vertical Gradients

Table 6A: Summary of Trip Blank VOC Groundwater Analytical Results
Table 6B: Summary of Trip Blank VOC Soil Analytical Results

Table 7A: Summary of Monitoring Well NAPL Analytical Results

Table 7B: Summary of LNAPL Recovery

Table 7C: Summary of DNAPL Recovery

Table 8A: Summary of Residual Material Analytical Results — Product

Table 8B: Summary of Residual Material Analytical Results — Aqueous

Table 8C: Summary of Residual Material Analytical Results — Solid

Table 9A: Summary of Sheen Observations

e Table 9B: Summary of Sheen Sample Analytical Results

5.40.1 Soil Borings and Field Screening

Between May 3, 2010 and November 19, 2010, GZA observed the installation of
fifty-seven (57) soil test borings by Expedition Drilling (ED) of Manchester, New
Hampshire. The majority of the soil borings were advanced using hollow stem auger
(HSA) drilling techniques with the exception of borings MW-315S/D, MW-320S/D and
MW-321S/D. These borings were advanced utilizing a Geoprobe™ rig due to access
restrictions. In addition, several of the boring locations (i.e. TB-323 through TB-325) were
initially advanced using vacuum excavation to depths of approximately 5 feet for utility
clearance purposes.

All soil borings extended to approximately 20 to 25 feet below ground surface,
with the exception of certain shallow (i.e.TB-305, TB-307, TB-327 and TB-331) and the
deep multi-level well locations. Shallow borings TB-305 and TB-327 extended to depths
of approximately 10.5 and 9 feet below grade, respectively, due to refusal on an apparent
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wooden structure. Boring TB-307 extended to a depth of approximately 16 feet below
grade and was terminated due to refusal (possible brick/concrete conduit previously noted
in this area of the Site). Shallow boring TB-331 terminated at a depth of approximately 5
feet below grade due to split spoon and auger refusal (possible former structure). The deep
multi-level borings (identified with a “D” suffix to the boring identification number)
extended to the top of the till layer and/or top of bedrock (approximately 29 to 50 feet
below grade’). At several deep multi-level boring locations, the till layer or bedrock was
not encountered (i.e., MW-314D, MW-315D, MW-318D, MW-319D, MW-333D, MW-
334D, MW-338D). These locations were terminated due to poor soil conditions (i.e., blow-
in sands at MW-315D, MW-333D), improved soil conditions/limited impacts with depth
(i.e., MW-318D, MW-319D, MW-338D) and/or the limits of the drilling method (i.e.,
driven casing at MW-315S/D). The shallow multi-level borings were identified with an
“S” suffix to the boring identification number. Soil samples were obtained continuously
during the advancement of the borings® at approximately 2-foot intervals with a 2-inch
split-spoon sampler and a 140-pound hammer. Groundwater monitoring wells were
installed in thirty-nine (39) of the fifty-seven (57) borings as described below.

A GZA field engineer was present during all exploration activities to coordinate and
document subsurface conditions, classify soils, prepare boring logs, field-screen soil samples
and collect/prepare samples for laboratory testing. Visual observations of impacted soils were
noted on the boring logs in accordance with the following soil classification key; which was
used consistently by our field staff.

Sheen - Iridescent petroleum-like sheen.

Stained - Used with color (i.e., black or brown stained) to indicate that the soil matrix
is stained a color other than the natural (non-impacted) color.

Coated - Soil grains are coated with free product however there is not sufficient free
phase material present to saturate the pore spaces.

Blebs - Discrete sphericals of free product were observed but for the most part the soil
matrix was not visibly contaminated or saturated. Typically this is residual product.

Saturated - The entirety of the pore space of a sample occupied by free product (rather
than groundwater). Depending on viscosity, free phase saturated materials may freely
drain from a soil sample.

Petroleum or Oil - Used to characterize free and/or residual product that exhibits a
distinct fuel oil or diesel fuel-like odor.

Tar - Used to describe free and/or residual product that exhibits a distinct "coal tar"
type odor (e.g., naphthalene-like odor). Weathered tars may not exhibit an odor and are

" Monitoring well MW-311 was advanced to only 24 feet below ground surface with a “shallow” type well
being installed at this location, although it is indicated and referenced to with a “D”.

® Soil samples were not collected from the shallow wells adjacent to deep groundwater monitoring wells
MW-310S, MW-312S, MW-313S, MW-314S, MW-315S, MW-316S, MS-317S, MW-318S, MW-319S,
MW-320S, MW-321S and MW-326S since soil samples were collected continuously during the advancement
of the deep wells.
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identified on a visual basis. Colors of product can be brown, black, reddish-brown, or
gold.

Solid Tar - Used to describe product that is solid or semi-solid phase. The magnitude
of the observed solid tar is described (e.g., discrete granules or a solid layer) in the
boring logs.

Purifier Material- Purifier materials are commonly identified by their distinctive
blue/green color. Other colors may be present including indigo (deep blue) or
brown/rust. Typically purifier materials contain wood chips, oyster or clam shells or
granular material. The material may have a distinctive sulfur-like odor when freshly
exposed to air.

Coal Ash /Clinker - Odorless, grey or black in color. Clinker may exhibit glazing.

GZA personnel photo-documented the soil within each split spoon sampler during the
advancement of each boring. Copies of the photos have not been included as an appendix to
this report, but can be provided upon request. Please refer to the boring logs attached in
Appendix H for a description of subsurface conditions and monitoring well construction
details.

The soil from each sampling interval was placed in clean, 8-ounce glass jars. Soil
samples for VOC analysis were placed in 40 milliliter (ml), methanol-preserved glass vials
with septa caps. All recovered soil samples were stored in a cooler with ice and transported
under chain-of-custody protocols to GZA’s Environmental Chemistry Laboratory (ECL) in
Hopkinton, Massachusetts. Soil samples not selected for laboratory analysis were stored in
a freezer by the ECL for potential subsequent analysis and/or disposal.

All soil samples recovered during the program were screened in the field for Total
Volatile Organic Compounds (TVOCs) with either an OVM Model 580B photo-ionization
detector (PID) or MiniRAE PID equipped with a 10.6 eV lamp and jar-head space technique
prior to placing on ice. The OVM Model 580B PID measures relative levels of TVOCs
referenced to an isobutylene-in-air-standard; the MiniRAE PID measures relative levels of
TVOCs referenced to a benzene in-air-standard. Although the PID screening cannot be
directly used to quantify VOC concentrations or to identify individual compounds, the
results can serve as a relative indicator of VOC levels. The TVOC screening results are
provided on the boring logs in Appendix H.

Upon achieving the desired depth, each boring (not slated for monitoring well
installation) was backfilled with clean drill cuttings and/or clean off-Site gravel to a depth
approximately coincident with the existing ground surface.

Drilling equipment was decontaminated between each test boring within a dedicated
decontamination area located between the Former Machine Shop and the remnants of the
Purifier House on the FGPA portion of the Site. All soil cuttings generated during drilling
were containerized in roll-offs for subsequent off-Site recycling at ESMI. Wash water (i.e.,
decontamination water) and spent personal protective equipment (PPE) generated during
the drilling program were placed into 55-gallon drums for subsequent off-Site disposal.
The resulting drums were labeled and temporarily stored on-Site in a fenced enclosure

January 2011 — File No. 05.0043654.00 — Page 39



GI\

located along the fence line between the FGPA and FPPA adjacent to the former Purifier
House and Meter Room. All investigation derived wastes (IDWs) were transported off-Site
by Clean Harbors. Soil drill cuttings were transported to ESMI of Loudon, New Hampshire
for thermal desorption. Wash water and PPE drums were transported by CHES to their
facility in Braintree, Massachusetts. Copies of shipping records for the IDWs are included
in Appendix G.

5.40.2 Monitoring Well Installation

Thirty-nine (39) new monitoring wells were installed during the Supplemental Sl
program to further evaluate groundwater quality and the nature and extent of NAPL at the
Site. The shallow and deep wells were constructed of 2-inch Schedule 40 PVC in
accordance with the standards specified in Appendix 1 of the RIDEM Groundwater
Quality Regulations. Nineteen (19) of the wells consisted of shallow wells with screens set
to span the natural water table encountered during drilling (typically within the fill unit).
The remaining twenty (20) wells consisted of deep wells extended to the depth of the till
layer and/or bedrock, equipped with a 10 foot screen section set near the bottom of the
boring. The deep wells were constructed with an integral sump (solid PVC riser section,
approximately 2-feet in length) below the screen section. A bentonite seal (1 to 2 feet in
depth) was installed in the annular space between the boring and the PVVC sump. For both
the deep and shallow wells, a sand filter pack was installed in the annular space around the
well screen and extended approximately 1 foot above the well screen. The well screen
lengths of the water table wells varied from approximately 10 to 20 feet®. An approximate
1-foot (minimum) bentonite seal was placed above the filter pack. The remaining borehole
above the bentonite was backfilled with clean native drill cuttings (when encountered) or
clean off-Site gravel. No impacted soil was used as backfill to construct the monitoring
wells. A concrete surficial seal with an approximate 3-foot long, steel protective casing
was installed to protect the wells. No glue or cement was used in the construction of any of
the wells. For additional detail, please refer to the boring/well installation logs in
Appendix H.

Upon completion of the monitoring well installations, the wells were allowed to
stabilize over a minimum 1 week period prior to well development. Well development
activities were completed between June 21-23, 2010 and November 23-30, 2010. The newly
installed wells™ were developed to remove sediment build-up. This process was performed
by surging a bailer repeatedly the length of the well screen followed by the removal of at least
ten (10) standing water column volumes. Groundwater was removed via a combination of
bailing and pumping techniques. During development, GZA monitored the turbidity of the
extracted water to evaluate the effectiveness of the development activities. Well development

° At monitoring well MW-312D, 5 feet of 2-inch diameter screen was installed at 23 to 28 feet bgs to
supplement the shallow multi-level well MW-312S, which was screened from 5 to 20 feet bgs. Bedrock
refusal was encountered at MW-312D at 32 feet bgs. At monitoring well MW-339D, 5 feet of 2-inch
diameter screen was installed from 12 to 17 feet bgs to supplement the shallow well MW-207 which was
screened from 2 to 12 feet bgs. Shallow refusal was encountered at MW-339 at 18 feet bgs.

19 The existing wells were previously developed during a groundwater sampling round completed in January
2010.
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continued until the water quality was reasonably non-turbid or until the minimum purge
volume was achieved.

All development water was collected in 55-gallon drums for subsequent off-Site
disposal. The drummed purge water was transported off-Site for appropriate disposal by
CHES at their Braintree, Massachusetts facility. Copies of shipping records are included in
Appendix G.

5.40.3 Soil Boring Laboratory Analyses

Subsurface soil samples were collected from each boring exploration for potential
analytical testing. One hundred and eighteen (118) subsurface soil samples were submitted
for laboratory testing during this supplemental investigation program. This includes the
collection and analysis of eight duplicate soil samples.

Soil samples were submitted for laboratory analysis for VOCs using EPA Method
8260, TPH using EPA Method 8100M, PAHSs using EPA Method 8270, PP13 Metals using
EPA Methods 6010B and 7471A, and total cyanide using EPA Method 9010C. In
accordance with the November 2009 SSIWP and October 2010 SSIWP Addendum,
samples were submitted from select locations for specific laboratory testing (i.e., certain
parameters of concern based on historical dataset). In addition, supplemental soil samples
were also selected for laboratory analysis based on field screening results, visual
observations and data gaps in the analytical database.

The samples were collected in non-preserved 8 oz. glass containers with Teflon lids
as well as in 40-ml methanol-preserved glass vials with septa caps. All soil samples were
packed in an ice chest and transported under chain-of-custody protocol to GZA’s
Environmental Chemistry Laboratory (ECL) in Hopkinton, Massachusetts. A copy of the
subsurface soil boring analytical results and chain-of-custody forms are presented in
Appendix | and the analytical results are summarized in Tables 3A (VOC analyses), 3B
(Inorganics, PAH, and TPH analyses). Soil analytical data from the historical
investigations performed by others is provided separately within Appendix B. Quality
control and quality assurance (QA/QC) samples were also collected and analyzed during
the Supplemental SI program. These QA/QC procedures and samples are summarized in
Section 5.70.

5.40.4 Groundwater Sampling and Analysis

The groundwater monitoring well network consists of sixty-six (66) groundwater
monitoring wells (27 existing wells'* and 39 new wells). Three rounds of groundwater
samples were collected from the monitoring well network as part of this phase of
investigations. The first round was performed between January 14 through 20, 2009 and
included the collection of groundwater samples from twenty-seven (27) of the existing
groundwater monitoring wells. The second round was performed between June 28 and
July 7, 2010 and included the collection of forty-seven (47) groundwater samples (twenty-
six samples from the newly installed monitoring wells and twenty-one samples from the

1 M&E MW-4 had been destroyed at an unknown date. We include it in the quantity because of the
historical data that is available.
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existing monitoring wells). The third round was performed between December 1 and 2,
2010 and included collected of an additional thirteen (13) groundwater samples from the
monitoring wells installed in November 2010. In accordance with the SSIWP and SSIWP
Addendum, all wells at the Site, including those containing evidence of NAPL, were
sampled.

Groundwater samples were collected and analyzed for VOCs via EPA Method
8260B, TPH via EPA Method 8100M, PAHs via EPA Method 8270C, total cyanide and
dissolved/free cyanide via SM-4500CN-CE.

With the exception of samples collected for VOC analysis, the sampling was
performed in general accordance with the US EPA’s January 19, 2010 Low Stress (low flow)
Purging and Sampling Procedure. As part of that sampling methodology, well stabilization
was determined through the measurement of specific water quality parameters recorded
during the purging process. VOC groundwater samples were collected with a disposable
bailer upon achieving stabilization of the water quality parameters and after collection of
samples for the other parameters.

Prior to sampling, the wells were evaluated for the presence of NAPL using an
electronic oil/water interface probe. During January 2010 groundwater sampling event,
LNAPL was present in two monitoring wells (MW-210 (FGPA), M&E MW-5 (FPPA))
ranging from 0.15° of product in MW-210 to 0.35’ of product in M&E MW-5. During the
June-July 2010 sampling round, LNAPL was present in four monitoring wells (MW-210,
M&E MW-5, MW-103 (FPPA) and MW-312S (FGPA)), ranging from slight sheen in the
purge water from M&E MW-5 to 0.15° of LNAPL in MW-210. During the December
2010 sampling event, LNAPL was not evident in any of the 14 wells sampled. To avoid
LNAPL passing through the sample tubing prior to sampling, efforts were made to bail
floating product prior to installing sampling tubing. In addition, in order to limit the
potential for LNAPL to enter the sampling tubing, a peristaltic pump was used to force air
through the tubing as it passed through the LNAPL/groundwater interface.

DNAPL was encountered in five wells during the groundwater sampling events
(MW-1 (SFA) and MW-4 (FGPA) in January 2010; MW-1, MW-4, MW-303 (FGPA),
MW-320S (SFA) and MW-320D (SFA) in June-July 2010. DNAPL was not encountered
in the sampled wells during the December 2010 monitoring event. Thicknesses of DNAPL
ranged from trace (<0.01”) in MW-320S and MW-303 to approximately 0.75” of product
in MW-1. The sampling tubing was installed in these wells carefully so that the DNAPL
layer was not intercepted.

Section 5.40.6 includes a summary of NAPL gauging data collected from April
2009 through December 2010. This data is summarized in Table 5A.

During low-flow groundwater sampling, a variable speed peristaltic pump was
utilized to control the rate of purging and limit the drawdown. Dedicated 3/8-inch ID
polyethylene tubing was installed in each of the existing and newly installed wells and was
utilized as the intake and discharge tubing for the pumps. Dedicated pharmaceutical grade
tubing was utilized as the pump head tubing. The sampling tubing was connected to the
pump intake and discharge tubing by clamps sufficient to prevent the introduction of air
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into the sample. The groundwater samples were collected into appropriate pre-preserved
containers for each analytical procedure.

The analytical results from these groundwater monitoring activities are provided in
Appendix J and summarized in Tables 4A (VOC analyses) and 4B (TPH, PAH, and
Inorganic analyses). Groundwater analytical data from the historical Sl investigations is
provided separately within Appendix B. QA/QC samples were also collected and analyzed
during these groundwater sampling activities. These QA/QC procedures and samples are
summarized below in Section 5.70.

5.40.5 Groundwater Depths and Elevations

Following completion of the initial round of well installations in May 2010, GZA
recorded periodic depth to groundwater readings in each of the available monitoring wells
using an electronic water level indicator. GZA also surveyed the vertical elevation of the
top of the PVC well casing and adjacent ground surface for each new and existing well
relative to the 1929 National Geodetic Vertical datum (NGVD 1929). These depths to
groundwater readings and reference elevations were used to calculate the elevation of the
groundwater table at each well location. Monitoring well reference elevation and depth to
groundwater measurements are presented in Table 5A. Table 5A also includes
groundwater elevation data collected by GZA in 2009 during initial assessment of well
conditions at the Site (April 2009 and June 2009 gauging rounds).

5.40.6 NAPL Gauging, Sampling and Analysis

During the groundwater gauging events completed by GZA in 2009/2010,
measurements of the presence and thickness of NAPL were also recorded. NAPL
measurements were gauged using an oil-water interface probe. To gauge the presence of
LNAPL, the probe was lowered into the well until the probe’s continuous alarm indicated
the presence of LNAPL. When the probe passes through the product into groundwater, an
intermittent alarm is triggered. This information was used to gauge the thickness of
LNAPL. Gauging for the presence of DNAPL was conducted in the same manner as the
LNAPL. Once the continuous alarm of the interface probe was heard, measurements were
taken to the bottom of the well to record product thickness. Decontaminated stainless steel
bailers lowered to the bottom of the well were then used to visually evaluate the presence
and thickness of DNAPL. Due to the material’s physical properties, an accurate
assessment of NAPL thickness is typically difficult and this method of measurement likely
leads to an overestimation of both LNAPL and DNAPL thicknesses.

Between April and December 3, 2010, LNAPL was present in eight (8) monitoring
wells ranging from a trace/sheen (<0.01’) in three (3) wells to 1.35 feet of product in well
M&E MW-5. DNAPL was encountered in nine (9) monitoring wells ranging from trace
amounts (<0.01’) in seven monitoring wells to approximately 10 feet of product in well
MW-320D. The results of these 2010 NAPL gauging activities are summarized in Table 5A
and depicted on Figures 17A and 17B. These are estimated thicknesses of NAPL in the
wells, which may not be reflective of actual subsurface conditions.
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During the June-July 2010 and December 2010-groundwater sampling round, at
certain monitoring wells where measurable NAPL was observed (MW-4, MW-210, MW-
312S (FGPA) and MW-320D (SFA)), GZA collected separate phase product samples
using a peristaltic pump for laboratory analysis. The LNAPL and DNAPL samples were
placed in non-preserved amber glass bottles and stored in an ice filled chest and
transported under chain-of-custody to GZA’s ECL (Environmental Chemistry Laboratory)
in Hopkinton, Massachusetts for TPH and hydrocarbon fingerprinting via modified EPA
Method 8100, VOCs via EPA Method 8260B and PAHs via EPA Method 8270C. The
results of the NAPL sampling are provided in Appendix K and summarized in Table 7A.

Between July and December 2010, an evaluation of NAPL recoverability was also
made at a subset of the wells where NAPL was present. LNAPL and DNAPL recovery
was performed with a peristaltic pump with dedicated tubing positioned directly below the
top of the NAPL surface. The LNAPL and/or DNAPL were extracted from the well until
groundwater was observed within the tubing at which point the pump was deactivated.
The recovery of the LNAPL and/or DNAPL was then monitored with an oil/water
interface probe. Tables 7B and 7C summarize the results of the LNAPL and DNAPL
recovery efforts, respectively. These NAPL recovery evaluations are discussed in Section
6.50 below.

Recovered LNAPL and DNAPL was collected and containerized in labeled 55-
gallon drums for subsequent characterization and off-Site disposal.

5.40.7 Test Pitting

Between June 7 and 15, 2010 and November 4 and 9, 2010, GZA observed the
performance of ninety-eight (98) test pit explorations (TP-300 series) by T. Ford
Company, Inc. of Georgetown, Massachusetts with the objective of further characterizing
shallow fill materials and structures above the groundwater table. The test pits were
performed with a track-mounted excavator and extended to depths ranging from
approximately 2 to 12 feet below grade. Prior to performance of each test pit, temporary
erosion control measures consisting of hay bales and silt fences were installed on the
topographic downgradient side of each test pit location.

At each test pit location, the excavated material was removed and temporarily
staged adjacent to the excavation for subsequent re-use as backfill. Following completion
of the test pit, the excavated soil was subsequently used to backfill the test pits in
approximately the same sequence as removed; that is, the last material removed was the
first material replaced. The backfill was compacted with the bucket of the excavator in
successive lifts.

The bucket of the excavator was decontaminated between each test pit within the
previously discussed dedicated decontamination area located adjacent to the existing historic
buildings on the FGPA. The decontamination water was collected and transferred into a
polyethylene storage tank located adjacent to the decontamination pad. All investigation
derived waste (IDW) was transported off-Site by Clean Harbors to their facility in
Braintree, Massachusetts or another certified facility. Copies of shipping records for the
IDWs are included in Appendix G.
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Soil samples from the test pits were submitted for laboratory analysis for VOCs
using EPA Method 8260, TPH using EPA Method 8100M, PAHs using EPA Method
8270, PP13 Metals using EPA Methods 6010B and 7471A, and total cyanide using EPA
Method 9010C. Four samples were also analyzed as blind duplicates. In accordance with
the November 2009 SSIWP and October 2010 SSIWP Addendum, select samples were
submitted from certain test pit locations for specific laboratory testing. Additional soil
samples were also selected for laboratory analysis based on field-screening results, visual
observations and data gaps in the analytical database. Four soil samples based on
observations made during the test pit exploration were also submitted for a hydrocarbon
fingerprinting. Logs documenting the subsurface conditions encountered during the
installation of each test pit are included in Appendix L. Subsurface conditions were
described and documented as described in Section 5.40.1.

The samples were collected in non-preserved 8 oz. glass containers with Teflon lids
as well as in 40-ml methanol-preserved glass vials with septa caps. All soil samples were
packed in an ice chest and transported under chain-of-custody protocol to GZA’s ECL. A
copy of the test pit analytical results and chain-of-custody forms are presented in Appendix
| and the analytical results are summarized in Tables 2B and 3A (surface and subsurface
VOC analyses, respectively) and 2C and 3B (surface and subsurface TPH, PAHSs, and
Inorganics, respectively). QA/QC samples were also collected and analyzed during the test
pitting program. These QA/QC procedures and samples are summarized below in Section
5.90.

5.40.8 Surface Soil Sampling

Between December 29, 2009 and January 6, 20102, GZA collected forty-four (44)
surface soil samples (SS-100 through SS-143) to supplement the existing soil analytical
data set and facilitate the evaluation of near surface soil quality. During the November
2010 field activities, an additional five (5) surface soil samples were collected to further
evaluate cyanide impacts on the southwestern portion of the FPPA proximate to TP-349
(SS-143A, SS-143B, SS-143C, SS-145A and SS-145B) and along the eastern portion of
the FGPA proximate to SS-121 (SS-146A, SS-146B and SS-146C). In addition, six (6)
surface soil samples were collected within the access roads and tank staging areas
employed during the gasholder decommissioning work to assess potential surface impacts
from the work activities (GWTT-s0il-111010, Road-1-111010, Road-2-111010, Road-3-
111010, Frac Staging-1-111010, and Frac Staging-2-111010). The December 2009/January
2010 surface soil samples were collected using a hand-auger from the upper 1 foot of soil
(0-1 feet). During the November 2010 sampling event, the SS-series surface soil samples
were collected from the upper 2-feet of the soil column using a hand auger. The gasholder
surface soil samples were collected using a hand auger of the crushed stone material above
the geotextile previously installed in the work area (i.e., upper 6-inches of stone material).
The hand-auger sampler was decontaminated between each sampling location using a
mixture of deionizer (DI) water and Alconox, followed by a rinsing with clean deionized
water. Each surface sample from the SS-100 series was submitted for laboratory analysis
for TPH using EPA Method 8100M, PP13 Metals using EPA Method 6010B, PAHSs using

12.35-143 was later collected on April 14, 2010.
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EPA Method 8270, total cyanide using EPA Method 9010A and PACN using MADEP
PAC Protocol. Surface soil samples collected from areas proximate to the former
gasholders (i.e., SS-111 through SS-117, SS-133 through 142) were also submitted to be
analyzed for PCBs. Soil samples collected in November 2010 following the gasholder
decommissioning and demolition were analyzed for TPH using Modified EPA Method
8100, PP13 Metals using EPA Method 6010B, PAHs using EPA Method 8270, total
cyanide using EPA Method 9010A and PCBs via EPA Method 8082. Table 2A
summarizes the surface soil sampling information for the SS-100 series completed by
GZA, including sample description, location and observations of olfactory and/or visual
evidence of impacts.

In addition, during the advancement of the test pit explorations, select surface soil
samples were collected from select test pit locations to supplement the existing surface soil
data set based on field observations. The surface soil samples from the test pit locations
were collected from the sidewall of the excavation from generally the upper 2 feet of the
soil column. These surface soil samples were submitted for VOCs using EPA Method
8260, TPH using EPA Method 8100M, PP13 Metals using EPA Methods 6010B and
7471A, PAHSs using EPA Method 8270 and total cyanide using EPA Method 9010A.

The samples were collected in non-preserved 8 oz. glass containers with Teflon lids
as well as in 40-ml methanol-preserved glass vials with septa caps. All soil samples were
packed in an ice chest and transported under chain-of-custody protocol to GZA’s ECL. A
copy of the analytical results and chain-of-custody forms are presented in Appendix | and
the analytical results are summarized in Tables 2B (VOC analyses) and 2C (TPH, PAHs,
and Inorganics).

5.50 RESIDUAL MATERIAL SAMPLING AND ANALYSIS

During the Supplemental Site Investigation work, discrete samples were collected of
certain residual materials encountered during the exploration program. The samples were
collected for additional characterization data to aid in the evaluation of remedial
alternatives and potential disposal options. During the 2010 exploration program, seven (7)
discrete samples were collected. The samples were collected in appropriate laboratory
containers and were submitted to GZA’s ECL for analytical testing as indicated below:

e Pipe-1-061610: Sample of product-like material which was encountered in former
piping raceway area on FGPA (refer to Figure 3A for location of wood raceway).
This sample was submitted for TPH and TPH fingerprinting via EPA Method
8100M.

e ROC-091510: Sample of tar-like material which was encountered in surface
breakout areas within access roadway to transmission towers on FPPA (refer to
Figure 2B for location). This sample was submitted for VOCs using EPA Method
8260B, SVOCs using EPA Method 8271C, PCBs using EPA Method 8082, TPH
and TPH fingerprinting using EPA Method 8100M, RCRA 8 Metals using EPA
Method 6010C/7471B, TCLP Lead using EPA Method 1311/6010C, cyanide
reactivity using EPA Method SW-846 7.3.3, sulfide reactivity using EPA Method
SW-846 7.3.4, flashpoint using EPA Method 1010 and pH using EPA Method
150.2.
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e UGTT-1-09162010: Sample of accumulated water/sheen mixture within UGGT-1
which was encountered on FGPA (refer to Figure 3A for location). This sample
was submitted for VOCs using EPA Method 8260B, SVOCs using EPA Method
8271C, PCBs using EPA Method 8082, TPH and TPH fingerprinting using EPA
Method 8100M, RCRA 8 Metals using EPA Method 6010C/7471B, TCLP Lead
using EPA Method 1311/6010C, cyanide reactivity using EPA Method SW-846
7.3.3, sulfide reactivity using EPA Method SW-846 7.3.4, flashpoint using EPA
Method 1010 and pH using EPA Method 150.2.

e Riverside-Pipe-090110: Sample of product from a damaged section of above
ground former steel process pipe associated with former MGP facility operations.
The pipe is located on the FGPA in close proximity to the river edge and runs
parallel to the Seekonk River. This sample was submitted for TPH fingerprinting
using EPA Method 8100M.

e TP-380 (1-2) P: Sample of very viscous tar-like material encountered at the
southeast end of TP-380 (FPPA) at a depth of 1 to 2 feet bgs. This sample was
submitted for TPH fingerprinting using EPA Method 8100M.

e RW-NW-P: Sample of product encountered within former piping raceway during
advancement of TP-379. This sample was submitted for TPH fingerprinting using
EPA Method 8100M.

e TP-384C (4-5) P: Sample of very viscous tar/oil-like material encountered at TP-
384C (FPPA) at a depth of 4 to 5 feet bgs. This sample was submitted for TPH
fingerprinting using EPA Method 8100M.

A copy of the analytical results and chain-of-custody forms are presented in Appendix M
and the analytical results are summarized in Tables 8A, 8B and 8C.

5.60 WATERFRONT SURVEYS

GZA has been performing periodic inspections of conditions along the riverfront area
adjacent to the Site since October 2009. During these periodic inspections, we have made
observations as to the presence of sheens along the shoreline in the Seekonk River,
primarily adjacent to the NFA, FGPA and SFA portions of the Site where evidence of
historic sheens have been previously noted. Most of the inspections were performed at, or
close to, low tide. However, some of the inspections were performed during other stages
of the tidal cycles to evaluate conditions throughout the cycle.

In addition to the periodic shoreline inspections, on August 30, 2010, GZA completed a
waterfront survey of the riverfront area adjacent to MW-326S/D on the FGPA where sheen
breakouts had been noted. The survey was completed from the water using kayaks over a tidal
cycle (high to low tide). During the waterfront survey, GZA representatives documented
sheen observations along the riverfront adjacent to the Site, noting the time, tidal stage,
location and character of sheens. We also attempted to ascertain the apparent source of any
sheens identified. Representative photographs of the observations noted during GZA’s
field observations between 2009 and 2010, including the August 2010 waterfront survey,
are included in Appendix N. As part of the August 2010 survey, GZA collected two sheen
samples for laboratory testing. The sheen samples were submitted to Alpha Analytical of
Mansfield, Massachusetts for TPH fingerprint analysis. Interpretation of the sheen results
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was provided by New Fields Environmental Forensics (New Fields) of Rockland,
Massachusetts. Copies of the analytical results for the sheen samples are included in
Appendix O.

5.70 TIDAL STUDY

GZA documented the groundwater table fluctuations in monitoring wells between August
10 and 12, 2010. In order to evaluate the tidal impacts on groundwater elevation patterns,
twelve (12) of the monitoring wells (MW-310S/D, MW-311, MW-312D, MW-326D,
M&E MW-2, MW-3155/D, MW-318S/D, MW-201, MW-202) were equipped with
pressure transducers and data loggers that recorded the groundwater levels at 5-minute
intervals. The automated data was supplemented with manual water level readings in the
forty four (44) remaining monitoring wells at the Site. Table 5B summarizes the manual
readings collected during the August 2010 tidal study. By design, the tidal study was
conducted during the most extreme tides for the month of August 2010.

The groundwater elevation fluctuations in the monitoring wells during the tidal study are
summarized on the graphs provided in Appendix P. The elevation data is relative to the
NGVD29 datum. The average groundwater elevations and range of groundwater elevation
fluctuations during the August 10 to 12, 2010 tidal study are posted beside each of the
monitoring wells on Figure 4. The findings of the tidal study are presented in Section 6.40
of this report.

5.80 ANALYTICAL TESTING

The project analytical methods were selected to provide suitable sensitivity to allow for
comparison of the resulting data, combined with previously collected data to applicable
regulatory criteria. The following summarizes the analytical testing program completed for
the Site during GZA’s investigation work from 2009 to 2010.

Contaminant EPA Method Soil Groundwater | NAPL
Group/Analyze Type
(No. of (No. of (No. of
Samples) Samples) Samples)
VOCs EPA 8260B 135 87
PAHSs EPA 8270C 178 86
PP-13 Metals EPA 135
6010/7470/7471
Arsenic EPA 6010 173
Lead EPA 6010 179
TPH EPA 8100M 177 86
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Contaminant EPA Method Soil Groundwater | NAPL

Group/Analyze Type
(No. of (No. of (No. of
Samples) Samples) Samples)
TPH Fingerprint EPA 8100M 4
Total Cyanide EPA 9012B 187 86
Physiologically MADEP 47
Available Cyanide
Dissolved Free Cyanide EPA 9010 86
PCBs EPA 8080 31

** Table does not include QA/QC samples (trip blanks, duplicates) nor sediment samples completed by
Anchor/Arcadis.

Copies of the laboratory reports for soil, groundwater, NAPL, residual material and sheen
samples are presented in Appendices I, J, K, M and O.

590 QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES AND
SAMPLES

All sample collection, handling, storage, field screening methods, transportation, and
analyses were conducted in general accordance with the SSIWP to ensure that results are
accurate and representative. In addition and as described below, in accordance with the
SSIWP, GZA collected and analyzed field duplicate samples and trip blanks.

The split spoon samplers were decontaminated between each sampling interval via
scrubbing with an alkaline detergent/water mixture, followed by a methanol rinse, a hexane
rinse, and a final water rinse.

Field duplicate samples were collected and analyzed to evaluate the reproducibility of the
sampling methods. With the exception of the VOC samples, duplicate soil samples were
collected via homogenizing the sample interval and collecting aliquots of the homogenized
soil for analysis. Duplicate VOC soil samples were collected directly from the split spoons
prior to homogenization. Duplicate groundwater samples were collected sequentially after
achieving stabilization of the geochemical parameters. Duplicate samples were collected
at an approximately frequency of 3 to 5% (one duplicate for every 20 to 33 samples
analyzed). Duplicate soil and groundwater sampling results are included in the applicable
summary tables, with a reference to the applicable sample location in the table note
section.

A VOC trip blank accompanied each cooler of soil and groundwater samples to the
laboratory and was analyzed for the presence of VOCs to evaluate potential cross
contamination during sample transport. Soil trip blank analytical results are summarized in
Table 6A and groundwater trip blank analytical results are summarized in Table 6B
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The following summarizes the soil and groundwater QA/QC samples for the project:

QA/QC Sample Type Matrix Number Analysis /
Comment
Field Duplicates Soil 8 VOCs, TPH, PAHS,

PP-13 Metals, Total
Cyanide, PACN,
PCBs

Field Duplicates Groundwater 3 VOCs, TPH, PAHSs,
PP-13, Total
Cyanide, Dissolved
Free Cyanide

Trip Blanks Soil 35 VOCs

Trip Blanks Groundwater 10 VOCs

Upon receipt, GZA audited the analytical data to assess whether the analytical data met the
data quality objectives of the project. This audit included evaluation of QA/QC samples
(e.g., Lab Control Samples/Lab Control Sample Duplicates, Method Blanks, Field Blanks,
and Field Duplicates) to evaluate the representativeness, comparability, completeness,
precision, accuracy, and sensitivity of the analytical data.

The results of this audit by laboratory data package generally indicated the following:

Soil

The soil analytical results generally met the project data quality objectives with the
following qualifications:

VOCs were not detected in the 32 trip blanks that accompanied the soil
samples, suggesting cross contamination was not an issue during soil sampling
handling and transportation activities.

The analytical result for several VOCs including tetrahydrofuran,
bromomethane, chloroethane, and chloromethane were potentially biased low
due to either low lab control sample recoveries or calibration issues. These
VOC compounds are not expected to be Site COCs; therefore this potential low
bias does not affect data usability.

Some soil samples with low percent solids had VOC surrogate recoveries
outside the acceptance criteria. This is acceptable in samples with low percent
solids as long as the surrogate recoveries are above 10%, which was the case.
The PAH analytical results for certain soil samples and PAH surrogate
recoveries in certain laboratory results were calculated from sample dilutions
due to elevated contaminant concentrations within the associated soil sample.
The analytical results of these diluted samples (flagged with a D) were often
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above the reporting limit; however, these soil samples contained elevated
concentrations of Site COCs above the applicable regulatory criteria and
therefore the elevated reporting limits in these samples does not affect data
usability. Dilutions were also performed for samples with high viscosity due to
organic material in the sample. Reporting limits which exceed the
corresponding RIDEM criteria are indicated by blue text on the analytical
tables.

The concentrations of three PAH compounds were potentially biased high in
five samples due to a low internal standard recovery and an unresolved
complex matrix. The compounds (from lab reports 1011-00059, 1011-00062,
1011-00084) are dibenzo[a,h]anthracene,  benzo[g,h,i]perylene, and
indeno[1,2,3-cd]pyrene. Results are biased high for these compounds in the
following samples: TP-388AC (9-10ft), TP-388B (7-8ft), TP-387C (1-2ft), TP-
387B (1-2ft), TP-380 (1-2ft), TP-384C (4-5ft), and TP-387B (8-9ft). Samples
TP-384C (4-5ft) and TP-387B (1-2ft) did not contain these compounds at levels
above reporting limits, so no action needs to be taken. The remaining four
samples contained benzo[g,h,i]perylene, and indeno[1,2,3-cd]pyrene. TP-388B
(7-8ft) and TP-380 (1-2ft) contained indeno[1,2,3-cd]pyrene at concentrations
that exceeded the RIDEM Method 1 I/C-DEC. This high bias should be taken
into consideration if these values are used for decision making purposes. Both
of these samples had additional SVOC exceedances, which may be sufficient
for characterization despite potential bias for these compounds.

Matrix effects in some soil samples caused low PAH internal standard
recoveries.  Results for the following analytes should be considered to be
biased  high:  indeno[1,2,3-cd]pyrene,  dibenzo[a,h]anthracene,  and
benzo[g,h,i]perylene. This affects the following samples in lab report number
0912-00179: SS-105 (0-1°), SS-118 (0-1"), SS-108 (0-1”), SS-100 (0-17), SS-
101 (0-17). SS-101 (0-1’) has a concentration of dibenz[a,h]anthracene that
exceeds RIDEM criteria. SS-105 (0-1°) has concentrations of indeno[1,2,3-
cd]pyrene and dibenzo[a,h]Anthracene that exceed RIDEM criteria. These
samples have exceedances for other compounds also, so the qualification of
these compounds is unlikely to affect sample usability.

Matrix effects in some soil samples caused low PAH internal standard
recoveries.  Results for the following analytes should be considered to be
biased  high:  benzo(a)anthracene,  chrysene,  benzo(b)fluoranthene,
benzo(k)fluoranthene, benzo(a)pyrene, indeno[1,2,3-cd]pyrene,
dibenzo[a,h]anthracene, and benzo[g,h,i]perylene. This affects the following
samples in lab report number 0912-00179: SS-106 (0-1’), SS-107 (0-1°), SS-
119 (0-1°). Samples SS-107 (0-1°) and SS-119 (0-1’) contain RIDEM
exceedances for several of these compounds and no additional, unqualified
compounds. This should be taken into consideration when using this data.
Eight duplicate sample sets were submitted for analysis to evaluate sample
reproducibility. The relative percent difference (RPD) was calculated for each
compound. Results were varied, which is typical for soil samples of this nature,
with some compounds falling within the RPD range and many exceeding the
RPD. Some compounds showed better reproducibility than others. This is
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likely due to the non-homogeneous nature of the soil, particularly the surficial
fill, and the irregular distribution of contaminants. To evaluate the data
conservatively, the higher results from each sample and duplicate set should be
used for decision-making purposes.

Gﬂ Groundwater:

The groundwater analytical results were generally useable to meet the project data
quality objectives with the following qualifications:

The trip blank collected for the 1/19/10 sample lot contained the following
compounds, with the corresponding result in ug/L: isopropylbenzene (1.9),
1,3,5-trimethylbenzene (1.1), 1,2,4-trimethylbenzene (3.3), sec-butylbenzene
(1.2), p-isopropyltoluene (1.5), and naphthalene (7.9). Naphthalene was
detected in MW-207 (2.8). MW-104 contained 1,3,5-trimethylbenzene (2.1),
1,2,4-trimethylbenzene (2.6), and naphthalene (3.6). MW-103 contained
isopropylbenzene (2.1), 1,3,5-trimethylbenzene (1.2), 1,2,4-trimethylbenzene
(3.5), sec-butylbenzene (1.2), p-isopropyltoluene (1.6), and naphthalene (7.1).
MW-6 contained isopropylbenzene (8.3), 1,3,5-trimethylbenzene (4.6), 1,2,4-
trimethylbenzene (7.4), and naphthalene (15). Cross-contamination may have
occurred during sample transport.

The effect of trip blank contamination on sample results can be evaluated using
the EPA’s 5 Times Rule. This rule states that the contaminant level in an
associated sample must exceed 5 times the level in the blank to be definitively
present. The levels detected in the trip blank were low enough that this rule
would eliminate some of the detects in this sample set. However, this rule
cannot be used to eliminate detections of analytes that might be present based
on Site knowledge.  This should be considered when evaluating the results
from these samples. None of these results exceeded RIDEM criterion. Samples
collected from the same monitoring wells at a later date had similar detections.

Additionally, chloroform was detected in MW-207. Chloroform is a common
laboratory contaminant, and this occurrence does not affect the usability of the
associated samples.

Reporting limits are elevated for some samples because the sample was run at a
dilution. Screening results were used to determine whether to run the sample at
a dilution initially.

Some VOC laboratory QC samples did not recover within limits for
isopropylbenzene, dichlorofluoromethane, and/or tetrahydrofuran. These are
not expected to be COCs at the Site.

Three duplicate sample sets were submitted for VOC, PAH, TPH and total and
free cyanide analysis to evaluate sample reproducibility. The RPD was
calculated for each compound. Elevated RPDs were noted for VOCs, PAHSs,
TPH and cyanide in one or more sample sets. Given the nature of the observed
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Site impacts, the variability in the cyanide results in these samples is not
expected to affect data usability.

e Several PAH LCS/LCSD had recoveries or RPDs slightly out of the required
ranges, including naphthalene, which could potentially bias the results for the
associated samples. Results for each associated sample were reviewed. Other
Site COCs were also detected at concentrations above the applicable regulatory
criteria for each of these samples; therefore this potential bias is not expected to
affect data usability.

e The SVOC surrogate recoveries were all outside acceptance criteria for sample
MW-334S (1012-00032), indicating a potential interference which could affect
sample results. The sample could not be re-run due to insufficient sample
volume. Results for this sample may be biased low. Results from nearby
samples were sufficient to characterize this area, so this sample will not be re-
collected.

6.00 HYDROGEOLOGICAL CHARACTERISTICS

The following sections present more detailed subsurface information for the Site based on
this Supplemental SI as well as information from previous investigations. These sections,
combined with the descriptions of the nature and extent of observed impacts (Section
7.00), serve to describe contaminant distribution. Exploration locations and geologic
cross-section alignments are shown on Figures 4A and 4B and the geologic cross-sections
(A through G), which depict conditions encountered during these Supplemental SI borings
and previous explorations, are presented as Figures 5 through 11. The Supplemental SI
boring/monitoring well installation logs are included in Appendix H. The Supplemental SI
test pit exploration logs are provided in Appendix L. Boring logs for work completed
during historic Site investigation work not previously reported to RIDEM (i.e., VHB’s
2006 field work) are provided in Appendix C for reference. The following sections focus
primarily on the Supplemental SI explorations conducted by GZA and also include
information collected by others where pertinent.

6.10 SITE TOPOGRAPHY

Information regarding the topography of the Site was obtained based on a review of
available U.S. Geological Survey (USGS) sources and Site-specific information acquired
during investigations at the Site. The reader is referred to Figures 2A and 2B which present
detailed topographic information for the four Site areas (these Figures include 1 foot
surface elevation contours). Cross-sections 5 through 11 also present graphical
representations of the topography encountered at the Site based on the exploration
locations completed during historical and recent Site investigation efforts.

Based on a review of the USGS topographic map of the Site vicinity (Providence, RI
Quadrangle, dated 1996), the Site is located northeast of a topographic high that is located
approximately 1,000 feet to the southwest of the Site and is at an approximate elevation of
150 feet NGVD29. Refer to Figure 1 for a Site Locus Plan which was based on the 2001
USGS topographic map for the Site area. The ground surface on the western side of the
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Site along Taft Street is at an approximate elevation of 35 feet NGVD29. In general, as
described in further detail for each of the four Site areas below, the topography of the Site
slopes from an elevation of approximately 35 to 40 feet NGVD29 downward to the east
towards the Seekonk River. The ground surface elevation proximate to the Seekonk River
is approximately 8 feet NGVD29.

As presented on Figures 2A and 7, the northwestern portion of the NFA slopes downward
significantly from west to east (approximate elevation 35 feet NGVD29 to 10 feet
NGVD29). The remaining areas of the NFA slope more gently downward to
approximately 5 feet NGVD29 proximate to the Seekonk River bank.

Similar to the NFA, on the far western side of the FGPA portion of the Site (i.e., western
side of the footprints associated with former No. 7 and 8 Gasholders) the ground surface
slopes downward most significantly from west to east (refer to Figures 2A and 8). Just
east of the gasholders, elevations slope downward from west to east from approximately
20 feet NGVD29 to 10 feet NGVD29 near the central portion of this area proximate to
an existing retaining wall located immediately east of the former oil tank location. As
described further below in Section 6.20, a relatively large bedrock outcrop is visible just
northwest of this retaining wall in the central portion of the FGPA. East of this retaining
wall, the ground surface slopes more gradually downward from west to east towards the
Seekonk River (from elevation 10 feet NGVD29 to 5 feet NGVD29).

The topography in the FPPA slopes very steeply downward from west to east from the
western property boundary (approximately 40 feet NVGD29) to the access driveway
(Merry Street), which is at approximately 20 NVGD29 (refer to Figure 2B). The majority
of the rest of the FPPA is relatively flat with the exception of a berm which surrounds the
location of the former Oil Tanks Nos. 1 and 2. The eastern portion of this area of the Site
slopes gently downward from west to east towards the Seekonk River.

The ground surface across the SFA slopes significantly downward from approximately 40
feet NVGD near the western property line down to 5 feet NVGD near the bank of the
Seekonk River (refer to Figures 2B and 11). The most severe portions of this slope occur
along the western property boundary (adjacent to the Max Read Field) and the far eastern
portion of the area adjacent to the Seekonk River. As described previously, two washout
areas exist on the SFA of the Site, previously identified as the north and south washout
areas, shown on Figure 3B. The southern washout was apparently the result of surface
water flows and deteriorated drainage structures. The area identified as the north washout
is far less significant in lateral extent and depth when compared to the south washout area.
The south washout area will be addressed as part of the RIDEM approved Short Term
Response Action.

A manmade shoreline (consisting of bulkheads and steel structures) exists along the
majority of the shoreline adjacent to the FPPA and the portions of the southern-most extent
of the FGPA. The remaining portions of the riverfront along the FGPA and NFA consist of
stone retaining walls and rip rap embankments. The shoreline along the southern portions
of the FPPA and SFA consists of rip rap, brick, clinker and some vegetation leading down
to tidal marsh flats. The ground surface at the river’s edge along the Site is at an
approximate elevation of 8 feet NGVD29. Along the manmade shoreline from the southern
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portion of the FPPA to north along the NFA, the elevation of the shore on the USGS map
drops to approximately 6 feet NGVD29. On the southern portion of the FPPA adjacent to
the transmission towers and along the SFA, the ground surface (elevation 8 to 10 feet
NGVD29) slopes steeply downward to the river (approximate elevation 2 to 3, NGVD29).
As shown on Figure 1, a navigational channel (projected depth of 16 feet NGVD29) is
located within the Seekonk River adjacent to the majority of the Site. Based on
observations from sediment field investigations, it is noted that the river sediment elevation
drops off rapidly from the shoreline adjacent to the Site (elevation 1 NGVD29) towards the
navigational channel (elevation -12 NGVD29).

6.20 SITE GEOLOGY

As described above, Site topography generally slopes downward from west to east towards
the tidally-influenced Seekonk River. The maximum elevation change from west to east is
approximately 25 to 30 feet. Based on observations made during previous subsurface
explorations, Site stratigraphy generally consists of fill materials underlain by sand®,
underlain by glacial till and bedrock. The thickness of these fill materials have been
observed to range from approximately 2.5 feet in the northwestern portion of the Site to
over 25 feet in the SFA. The native materials encountered in the northeastern portion of
the Site were consistent with estuarine deposits, while the materials encountered beneath
the fills across the remainder of the Site consisted of glacial outwash and marine deposits.
The estuarine, glacial outwash and marine deposits are underlain by glacial till and
bedrock.

The following sections provide a general description of the four primary geologic units
(fill, sand, till and bedrock) and a general description of visual observations within these
units. Visual impacts of either coal tar, petroleum products or both were observed in the
majority of the explorations performed as part of this Supplemental SI and were defined as
increasing levels of impact from sheen, to stained, to coated, to blebbed to saturated.
Visual descriptions of impacts used during the historic investigation programs to describe
the varying levels of coal tar and/or petroleum impacts observed in soil samples varied
from the consistent descriptive categories used during this investigation. The historic
investigations completed at the Site by VHB did not appear to be part of a standardized
classification system. The impact levels noted by AES appeared to be standardized , but
varied from GZA'’s classification scheme. Some of the descriptions of impacted soil that
were noted included: sheen on water in spoon; semi-hardened oil in matrix; tar coated;
small tar globules; oil within matrix; free product tar; hardened tar; and free tar. AES also
noted the level of visual impacts from slight to moderate to high. Although the soil
descriptions from previous investigations are somewhat subjective and inconsistencies
would be expected among different observers; for consistency, GZA has assumed that
these previous descriptions may be interpreted as follows:

e The descriptions of “sheen on water in spoon and sheen on water and sheen” used
by VHB and the descriptions of “sheen, slight sheen and staining” used by AES
were generally interpreted as sheen;

13 Based on review of boring logs for the Site, the sand unit consists of stratified gravel, sand, silt and clay.
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e The descriptions of “black staining and stained” used by AES were generally
interpreted as stained;

e The description of “semi-hardened oil in matrix” used by VHB and the description
of “tar coated” used by AES were generally interpreted as coated;

e The description of “oil within matrix” used by VHB and the descriptions of
“hardened tar and small tar globules” used by AES were generally interpreted as
blebs; and

e The description of “saturated with petroleum like substance” used by VHB and the
descriptions of “tar saturated” used by AES, were generally interpreted as
saturated.

It should be noted that PID field-screening values were reviewed when interpreting the
visual impacts noted by others. In general, PID values were considered when the impact
descriptions were vague or not consistent with PID values. When the visual impact
descriptions noted by others did not differentiate between coal tar versus petroleum, GZA
reviewed available laboratory data to make the differentiation.

The following sections present more detailed hydrogeologic information for each of the
four geologic units and also includes brief descriptions of the environmental impacts
observed during explorations. Additional detail regarding the extent of visual and/or
olfactory evidence of impacts is provided in Section 7.10. Exploration locations of the
referenced investigations locations are shown on Figures 2A and 2B. Geologic cross-
sections which depict conditions encountered during GZA’s subsurface explorations and
several historical borings performed and observed by others are presented as Figures 5
through 11. The cross section locations are presented on Figures 2A and 2B. The locations
of the cross-sections were selected to expand upon the findings presented in previous
investigations, as well as to provide an updated representation of subsurface conditions.
GZA’s 2010 boring/monitoring well installation logs and test pit logs are included in
Appendices H and L, respectively. Boring logs for work completed performed by others
not previously included in submittals to RIDEM (i.e., VHB’s 2006 monitoring well and
test pit logs) are provided in Appendix C.

Fill

As described in Section 3.10, historic mapping depicts filling over significant
portions of the Site. Specifically, this filling has consisted of significant alterations to the
shoreline over the active lifetime of the both the MGP and the power plant between the
early-to-mid 1900°s (refer to Figures 2A and 2B). The thickness of the fill materials
observed during previous investigations and the recent 2010 Supplemental Sl was
observed to be highly variable, ranging from none to over 20 feet as observed in the
previous borings. Consistent with the present topography and the historic shoreline
location, observed fill thicknesses generally increase eastward across the Site with the most
significant thickness of the fill material encountered along the present shoreline. As shown
in cross-sections A-A’ and B-B’ (Figures 5 and 6) which parallel the present-day shoreline,
the fill thickness along the shoreline is generally observed to range from 1 and 22 feet (in
the SFA).
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Fill material observed at the Site consist of sandy materials mixed with varying
percentages of relatively inert materials such as ash, slag, coal, brick, concrete, and wood.
The shallow test pit explorations also revealed metal debris, buried abandoned piping and
evidence of blue staining of soil. In general, the presence of these types of anthropologic
materials was used to support the soil being classified as fill.

Hollow stem auger refusal was initially encountered at several of the boring
locations. Refusal appeared to be due to the presence of former Site features (apparent
intact and/or demolished concrete, brick or wood structures). Boring locations where
refusal was encountered due to the presence of wood, brick and/or concrete during the
2010 investigation are as follows: TB-305 (FGPA), TB-307 (FPPA), TB-327 (FGPA) and
TB-331 (NFA). In addition, former structures, including a wood piping raceway, concrete
foundations and piping conduits, were encountered during the advancement of the test pits
during the completion of the 2010 test pit program. Test pit locations where former

structures were encountered are as follows:

Site Area Exploration ID Type(s) of Materials
FGPA TP-306 Piping
FGPA TP-307 Piping
FGPA TP-310 Piping
FGPA TP-311 Concrete Slab
FGPA TP-311B Concrete Slab
FGPA TP-313 Piping, Foundation
FGPA TP-314 Piping
FGPA TP-315 Foundation
FGPA TP-316 Foundation
FGPA TP-317 Foundation
FGPA TP-318 Brick Foundation
FGPA TP-319 Concrete Slab
FGPA TP-320 Brick Wall
FGPA TP-324 Piping
FGPA TP-354A Piping, Concrete Foundation
FGPA TP-354B Piping
NFA TP-355 Concrete Slab
FGPA TP-366 Piping
FGPA TP-368 Piping, Concrete Foundation/Slab
FGPA TP-369 Piping, Concrete Foundation/Slab
FGPA TP-326 Piping
FPPA TP-327 Piping
FPPA TP-331 Concrete Slab
FPPA TP-332 Concrete Foundation
FPPA TP-370 Piping
FPPA TP-380 Concrete
FGPA TP-379 Concrete Foundation, Raceway
FPPA TP-381A Piping, Raceway
FPPA TP-381B Piping
FPPA TP381C Piping
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Refer to the Supplemental SI boring and test pit logs located in Appendices H and
L, respectively, for details on the apparent refusals and/or structures encountered during
the recent exploration program.

Significant visual impacts were not observed during GZA’s investigation in soils
less than 2 feet below grade, with the exception of certain portions of the FPPA, where
evidence of blue-staining in surface soils was frequently observed in the vicinity of the
former AST areas. As described in more detail in Section 7.00, visually and olfactory
documented impacts were observed within the fill material below 2 feet throughout the
Site.

On the NFA, consistent with the topography and the historic presence of the former
water inlet, observed fill thicknesses were limited to approximately O to 3 feet along the
northern and western portions of this area and thickened to 4 to 16 feet towards the east
and south of this area. The most significant thickness of fill materials (10 feet, 10 feet, and
16 feet, respectively) were encountered at TB-16, TB-17 and TB-301, which were located
proximate to the former inlet.  Review of the core logs from the June 2009 Anchor
Sediment Data Report also indicate that the fill unit extended into the Seekonk River (refer
to cross-section C-C’ on Figure 7). The fill materials encountered in the NFA were
generally consistent with the former use of this area as a coal yard. With the exception of
TB-17, fills observed in this area consisted of sandy materials mixed with varying
percentages of relatively inert materials such as coal ash, coal dust, brick, slag, and wood.
Small tar globules and tar odors were noted on the boring log for TB-17, advanced by AES
in 1996, at a depth of 14 to 16 feet bgs (-6 to -8 feet NGVD29). This boring is located
within the former water inlet area. Borings TB-300 and TB-301 were advanced to the east
and north, respectively of TB-17 to further assess the tar odors/ impacts noted at TB-17
within the fill unit. No visual and/or olfactory evidence of impacts were noted at TB-300
or TB-301 within the fill layer. In addition, white crystals (assumed to be crystallized
naphthalene) were observed in the shallow fills at TB-16 at 6 to 7 feet bgs and in
neighboring test pits TP-356, TP-357, TP-357A and TP-357, at depths ranging from 2 to 4
feet bgs. Based on the recent investigation work, the white crystalline material around TB-
16 appears to be limited to an approximate 25 ft by 30 ft area in the shallow fill (<7 ft),
which were advanced proximate to TB-16 to further assess the lateral and vertical extent.
During the recent investigation work, the suspected crystallized naphthalene material was
observed in a discrete layer within the shallow fills in test pits TP-356, TP-357, TP-357A
and TP-357, at depths ranging from 2 to 4 feet bgs. The presence of this residual material
represents a UCL condition.

On the FGPA, observed fill thicknesses ranged from none observed to over 20 feet.
In general, the thickness of fills was limited to less than 2 to 5 feet across the western and
southern portions of the FGPA. The most significant observations of fill materials were
noted in the explorations conducted in the central and eastern areas of the FGPA, as
depicted on the cross-sections included as Figures 5 (A-A’), 8 (D-D’) and 9 (E-E’). As
shown on Figure 5, fill thicknesses ranging from approximately 5 to 20 feet were observed
in explorations conducted on the far eastern portion of this area proximate to the Seekonk
River. The extent of fill observed in this area is consistent with our understanding of the
historic filling along the shoreline in this area of the Site. Review of the logs from the June
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2009 Sediment Data Report (Appendix D) also indicate that evidence of fill (up to 10 feet
in depth) was noted in the core logs completed adjacent to this portion of the FGPA (refer
to cross-sections D-D’ and E-E’ presented as Figures 8 and 9, respectively). The fill
materials encountered in this area included granular materials mixed with brick, slag, coal,
and concrete. Several subsurface foundations of former MGP structures (brick, concrete
and wood construction) were observed in the central, southern and eastern portion of the
FGPA. Several explorations performed in the vicinity of these former MGP features
exhibited tar saturated soils, solidified tar, staining, and tar globules. In explorations
completed in the footprints of former MGP structures along the river, solidified tar-like
material was noted in the shallow fills (generally less than 5 feet bgs). Below these depths,
visual and/or olfactory evidence of petroleum/fuel oil-like impacts ranging from sheen to
blebs and oil were noted in the fill unit from depths ranging from elevation 4 to -12
NGVD29 (4 to 20 feet bgs) along the portion of the FGPA adjacent to the river, as
depicted on Figure 5 (cross-section A-A’).

During the 2010 Site investigations, shallow refusal was encountered at several
locations when attempting to advance boring explorations within the eastern portion of the
FGPA (i.e., TB-305, TB-327, and TB-331). In addition, test pits completed between the
river and the central portion of the FGPA (east of the retaining wall) encountered remnants
of process piping and concrete slabs/foundations. At one location (TP-304), the remnants
of a former UGTT were encountered and the contents of the tank were sampled (refer to
Section 7.70 for further details). Figure 3A shows the approximate locations of these
former MGP structures/tanks. All above-ground former MGP structures and tanks have
been razed; however, evidence of possible subsurface foundations remain on the FGPA.

On the FPPA, observed thicknesses of fill materials generally ranged from 5 to 20
feet across this area and the groundwater table was generally encountered within these fill
materials across this portion of the Site. The most significant thicknesses of fill were
encountered in the southeastern and southern portions (adjacent to the SFA), as presented
on Figures 6 and 10 (cross-sections B-B’ and F-F’, respectively). These observations are
consistent with the historical alterations of the shoreline within this portion of the Site. Fill
materials observed across this area of the Site generally consisted of granular materials
mixed with varying percentages of slag, ash, coal and other miscellaneous debris.

Conditions within the fill described in the FPPA differ somewhat from those in the
FGPA. Consistent with historic use, observed impacts appear to be primarily related to
former petroleum storage with some coal tar like impacts were observed. Fuel oil impacts
were observed within these fills in the areas east of the former No. 1 and 2 oil tanks. In
addition, fuel oil impacts were observed in the shallow fills located within the area of the
former 20,000 gallon USTs (northeastern corner of the FPPA). Oily sludge-like soils with
petroleum-like odor and the observation of tar blebs were noted in test pits (TP-336, TP-
384C, TP-387B, TP-378A, TP-380, TP-388D, TP-339, TP-351, TP-352, TP-372, TP-374)
completed adjacent to former “buried oil sludge” locations and AST areas depicted on
Figure 3B. Evidence of former process piping was also encountered within the test pits
completed on the FPPA, which traced piping conduits from the former AST area located
on the southern portion of the Site to portions of the FGPA (refer to Figures 3A and 3B for
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“wood raceway” and “inlet/outlet piping”’; TP-370, TP-379, TP-381A, TP-381B, TP-381C,
TP-388D).

Evidence of MGP-related impacts were also documented in certain areas of the
FPPA which included ferric/ferro cyanide staining, wood chips and iron oxide materials
located primarily in the shallow fills adjacent to the access road south of the substation™*
and proximate to the former fuel oil tank areas (No. 1 and No. 3; TP-335, TP-384C, TP-
380, TP-382A, TP-383A, TP-383B, TP-361, TP-375, TP-376). Blue-staining was also
noted in the fill material in the test pits completed on the hillside along the western
property line neighboring the Varieur School (TP-345, TP-346). In addition, the presence
of wood chips, asbestos-like material and tar was noted in W-BVE-TP-9 along the Former
Power Plant Area southwestern property line, immediately north of former fuel Oil Tank
No. 3.

On the SFA, evidence of fill was observed in all the test pits and borings
performed. Observed fill thicknesses ranged from approximately 5 feet to greater than 20
feet. The natural groundwater table was encountered within these fill materials in this area
of the Site. In general, these fills were granular materials mixed with varying percentages
of coal ash, coal dust-like material, slag, brick, clinker, hardened tar and coke. Some
visual evidence of coal tar-like impacts ranging from sheen to coated were observed in the
fills observed in TP-2, MW-1/TB-6, W-BVE-TP-11, W-BVE-TP-12, W-BVE-TP-14,
MW-318S/D, MW-319S/D and MW-320S/D. Other notable observations included blue
staining at W-BVE-TP-13, W-BVE-TP-10 and W-BE-TP-11, observations of purifier
waste-like material at MW-334S/D and W-BVE-TP-11, and visual observations of
hardened tar on the face of the south washout area and on the surface soils on the SFA
adjacent to the northern fence line separating the SFA and FPPA.

Sand

Beneath the fill layer, the native materials at the Site are characterized as estuarine
deposits (primarily in the northwestern portion of the Site), glacial outwash and marine
deposits. For simplicity, the native material beneath the fill has been identified as “SAND”
or “SILT” on the cross-sections and based on the classification presented on the logs,
consists of varying percentages of fine to coarse sands, silts, clays and gravel.

Within the NFA, the native materials underlying the fill are characterized as
estuarine deposits generally consisting of light brown sands, silts, clays and gravel. As
presented on Figures 5 and 7, the groundwater table is generally observed within these
deposits. An approximately 1 to 5 foot layer of silt with varying percentages of clay was
observed in the majority of the borings performed on the western portion of the NFA, as
depicted on Figure 7. This unit likely acts as a semi-confining unit and may be serving to
limit vertical migration of contaminants. The materials beneath this semi-confining unit
generally consist of fine to coarse sands with varying percentages of silt, gravel, and clay.
These native estuarine deposits ranged in thickness from approximately 10 to 25 feet from
the west to east and generally grade from finer to coarser sands with increasing depth.

¥ As described in Section 4.10.16, these blue stained soils were addressed via capping as part of a RIDEM
approved STRAP in 2010.
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Limited visual and/olfactory evidence of impacts were noted within the native sand layer
in the NFA, with the exception of locations TB-301 and MW-310S/D. The presence of
slight coal tar-like odors were noted in the sand and till layers at TB-301 at depths ranging
from 20 to 26 feet bgs (elevations -10 to -16 NGVD29). Similarly, slight coal tar-like
and/or petroleum/fuel oil-like odors were noted in the sand and till layers at MW-310S/D
at depths ranging from 26 to 32 feet bgs (elevations -20 to -26 NGVD?29).

On the FGPA, nineteen (19) borings were extended through the fill into the
underlying native materials (TB-11, MW-3/TB-12, MW-4/TB-13, MW-207, MW-210,
TB-302, TB-304, TB328, MW-303, MW-312S/D, MW-313S/D, MW-326S/D, MW-336S,
MW-333S/D, TB-332, MW-335S/D, MW-339S/D, TB-340, MW-341). The native
materials underlying the fill in the FGPA are consistent with glacial outwash and marine
deposits. The elevation of the top of the groundwater surface is typically observed within
these glacial outwash and marine deposits. In general, the thickness of the outwash and
marine deposits increases from west to east. On the western portion of this area, these
deposits are generally observed to range in thickness from 10 to 15 feet. On the east side
of this area, proximate to the Seekonk River, these materials thicken to approximately 25
to 35 feet. In the area proximate to the Seekonk River, discontinuous layers of low
permeability marine deposits (i.e., silt) were encountered within the upland borings and
sediment cores, inferred to range in thickness from approximately 2 to 10 feet. As
indicated previously, there exists a bedrock outcrop in the central portion of the FGPA,
therefore the thickness of the outwash and marine deposits are irregular in this area of the
Site. The presence of this outcrop likely promoted the geologic placement of the estuarine
deposits and the semi-confining unit observed in the NFA and FGPA. While the fill layer
in the FGPA was generally characterized by impacts associated with petroleum/fuel oil,
impacts within the glacial outwash and marine deposits were primarily coal tar-like, as
shown on, cross-section A-A’ (Figure 5). Coal tar-like impacts ranging from sheen to
saturated were noted in the glacial outwash and marine deposits at depths from elevation 0
to -34 feet NGVD29 (approximately 8 to 40 feet bgs), as depicted on Figure 5 (cross-
section A-A”).

On the FPPA, the explorations performed in this area of the Site have been
primarily focused on the fill materials. Within this area of the Site, twenty (20) borings
were extended through the fill into the underlying native materials (M&E MW-1, M&E
MW-3, M&E MW-5, TB-103/MW-103, TB-8/MW-6, TB-102/MW-102, TB-104/MWS-
104, TB-105/MW-105, TB-109/MW-109, MW-314S/D, MW-315S/D, MW-316S/D,
MW-317S/D, MW-337S/D, MW-338S/D, TB-308, TB-309, TB-307, TB-330, TB-329).
Similar to the FGPA, materials encountered beneath the fills consisted of stratified fine to
coarse sands with varying percentages of silts and gravels. Based on explorations
performed on adjacent Site areas, the thickness of these marine fluvial deposits are inferred
to range from approximately 10 to 15 feet on the western portion and thicken to up to
approximately 20 feet proximate to the Seekonk River. Limited visual and/or olfactory
evidence of impacts was noted within this native layer on the FPPA, with the exception of
the former service oil USTs located on the northern portion of the FPPA and the AST area
located on the southern portion of the FPPA. Within the former UST area, evidence of
petroleum/fuel-oil like sheens were noted in the upper native sand layers beneath the fill at
location M&E MW-1 and M&E MW-5. In the former AST area, as presented on cross-
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section F-F’ (Figure 10), evidence of petroleum/fuel oil-like impacts ranging from sheen to
blebs were noted in the upper limits of this geologic unit.

On the SFA, eight (8) explorations were completed into the underlying glacial
outwash deposits (B-107/MW-107, TB-4, TB-5, MW-318S/D, MW-319S/D, MW-320S/D,
MW-321S/D, and MW-334S/D). Similar to the other areas of the Site, these deposits
appear to increase in thickness from west to east, with thicknesses of approximately 10 to
15 feet on the western portion of the SFA and up to 25 feet proximate to the Seekonk River
(refer to cross-sections B-B’ and G-G’ included as Figures 6 and 11, respectively).
Limited visual evidence of impacts were noted in this native sand layer, with the exception
of the explorations completed closest to the riverfront in the vicinity of the north washout
area (i.e., MW-318S/D, TB-6/MW-1 and MW-320S/D). At these explorations, visual
evidence of coal tar-like impacts ranging from sheen to coated were noted in this native
sand layer at elevations ranging from approximately 2 to -15 feet NGVD29, as presented
on Figures 6 and 11. At MW-334S/D, olfactory evidence of coal tar-like impacts were
noted throughout the soil column.

Till

The till layer was encountered in each of the four areas of the Site. The top of the
glacial till was encountered at elevations ranging from approximately -15 feet NGVD29 to
-35 feet NGVD29 proximate to the Seekonk River. Proximate to the river, till was
encountered deeper in the FGPA and the SFA. The top of the glacial till was encountered
at approximately elevation 5 to -5 feet NGVD29 in the SFA to 10 to 13 feet NGVD29 in
the NFA proximate to the western portion of the Site (Taft Street, NBC easement and
Thornton Street). In general, the till was observed to slope downward from west to east at
the Site. Several of the borings which were completed at the Site were extended through
the till layer into the top of bedrock. Across the SFA and FGPA in the vicinity of the
Seekonk River, till thickness was limited to approximately 5 to 10 feet. In general, the till
appears to thicken toward the south, although limited explorations in this area of the Site
were extended through the till. In general, limited visual and/or olfactory evidence of
impacts were observed within the till layer at the Site, with the exception of the FGPA as
further detailed below and in Section 7.10.

Five borings in the NFA were advanced through the native sands into the
underlying glacial till: MW-5/TB-14 and MW-7/TB-20 (both of which are located on the
far western portion of this area north of the No. 8 Gasholder); and TB-300, TB-301 and
MW-310S/D (which are located along the eastern portion of the NFA along the shoreline
proximate to the area of historic filling). This till unit was observed to be approximately 2
to 5 feet thick on the western and eastern portions of the NFA. As noted previously, the
presence of slight coal tar-like odors were noted in the upper till layer at TB-301 at
elevations of approximately -10 to -18 feet NGVD29.

The till layer was observed in the following borings on the FGPA: TB-208/MW-
208, TB-13/MW-4, MW-303, MW-312S/D, MW-313S/D, MW-326S/D, MW-335S/D,
MW-339S/D, TB-302, TB-304, TB-328, and MW-341. As presented on cross-section D-
D’ (Figure 8), the presence of the till layer was observed to be discontinuous in the central
portion of the FGPA where the bedrock outcrop was noted. As presented on Figures 5, 8

January 2011 — File No. 05.0043654.00 — Page 62



GI\

and 9, in those borings which penetrated the till layer (primarily in those explorations
completed along the riverfront), the till layer was observed to be up to approximately 10
feet thick. Evidence of impacts within the till layer was limited to the area along the river
in the vicinity of former MGP structures (MW-312S/D, TB-302) and the area east of
former Gasholders No. 7 and 8 (MW-341, MW-339S/D). Observed impacts were coal tar-
like in nature, with visual descriptors ranging from sheen to blebs.

Historical explorations on the FPPA were not advanced to depths which
encountered the till layer. During the recent 2010 Supplemental Sl, two (2) borings were
advanced in the FPPA through the native sands into the upper limits of underlying glacial
till: MW-316S/D and MW-317S/D. The borings were advanced approximately 1 to 2 feet
into the till layer only; the thickness of the till was not evaluated. No visual and/or
olfactory evidence of impacts were noted within the till layer on the FPPA.

Similar to the FPPA, select borings completed on the SFA were advanced to the top
of the till layer. These borings included those explorations which were completed on the
eastern limits of the SFA along the tidal flats at the bottom of the riverbank (i.e., MW-
320S/D, MW-321S/D), as presented on cross-sections B-B’ and G-G’ (Figures 6 and 11,
respectively). No visual and/or olfactory evidence of impacts were noted within the till on
the SFA.

Bedrock

Bedrock was encountered in borings completed on the NFA, FGPA and central
northern portions of the FPPA. Evidence of possible bedrock was not encountered in
explorations completed SFA portion of the Site. As previously discussed, the top of the
bedrock generally slopes downward from west to east towards the Seekonk River. A
bedrock outcrop (approximate elevation 20 NGVD29) is evident within the central portion
of the FGPA north of the former oil tank foundation pads, as depicted on Figure 2A.
During the recent 2010 Supplemental SI work, boring and test pit explorations were
completed proximate to this outcrop area to further assess the configuration of bedrock
within this portion of the Site. Possible bedrock (as presented as refusal on the logs) was
encountered at the following locations and elevations on the FGPA and FPPA (presented
as feet NGVD29): MW-312S/D (-22), TB-302 (-27.5), TB-328 (-31), TB-332 (-40), MW-
336S/D (-2.5), MW-341 (-9.5), TB-324 (-2), TB-325 (-6), MW-339S/D (-5.5), TP-340
(2.5), TP-302 (11.2), TP-305 (6.4), TP-307 (7.4), TP-311/311B (8), TP-314 (14), TP-317
(9), TP-318 (6.5), TP-319 (5), TP-320 (15 to 11), TP-320A (11) and TP-369 (3). In the
NFA, possible bedrock was encountered at boring location TB-300 and MW-310S/D at
elevations of approximately -17 feet and -27 feet NGVD29, respectively.

Review of the available information suggests that in addition to the outcrop area, a
ridge of shallow bedrock is present within the central portion of the FGPA on the western
side of the existing retaining wall and in the vicinity of the former oil tank foundations
(i.e., TP-314, TP-317, and TP-318). This ridge of shallow bedrock appears to extend to the
south towards the FPPA (i.e., refer to TP-319, TP-320, TP-320A, TB-324, TB-325). From
this central area, shallow bedrock slopes downward in an easterly and northerly direction
towards the Seekonk River. To the north, the bedrock surface appears to slope gradually
towards the north/northeast towards the Seekonk River, based on the refusal depths noted
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at TB-340, MW-341S/D, TB-300 and MW-310S/D. From the outcrop area to the east,
shallow bedrock appears to dip more significantly to the river. Along the riverbank in the
vicinity of MW-312S/D and TB-302, it is inferred that the bedrock surface dips to the
south/southeast and continues to slope downward more gradually in this direction, as
evident in the refusal depths noted for TB-328 and TB-332. North of the MW-312S/D/TB-
302 area, the bedrock surface appears to slope downward gradually to the north/northwest
based on refusal depths noted at MW-336S/D, TB-300 and MW-310S/D.

6.30  SURFACE WATER AND DRAINAGE

As shown on Figures 2A and 2B, approximately 10% of the Site surface is improved with
asphalt paved areas, buildings and the remnants of concrete foundations and slabs. The
remaining 90% of the Site is comprised of gravel surfaced access roads and parking areas
and wooded/vegetated areas. These gravel and landscaped areas are pervious to surface
water infiltration. Stormwater that does not permeate the ground surface at the Site
generally runs eastward across the Site towards the Seekonk River via overland flow.

Three storm water collection structures have been observed on the FPPA portion of the
Site in the vicinity of the No. 1 Power Station. No catch basins have been observed on the
NFA, FGPA or SFA. As indicated previously, a City of Pawtucket storm drain (maintained
by NBC) traverses the FPPA portion of the Site, as depicted on Figure 2B. In addition, as
noted previously, the south washout area located on the SFA portion of the Site was
apparently caused by erosion due to storm water flow from upland areas (including the off-
Site Max Read Field) into a deteriorated storm water drainage outlet and channel located
east of the Max Read Field on A.P. 65 Lot 645. The current drainage system consists of
deteriorated headwall and two 15-inch diameter concrete pipes that convey off-Site storm
water runoff from the nearby school and athletic facility, to the Seekonk River. Storm water
flows have caused significant erosion at the outlet of this feature and have scoured the down
gradient drainage channel to depths of approximately 15 feet below original grade.

The above-referenced municipal storm drain lines on the FPPA and SFA discharge directly
into the Seekonk River. Review of groundwater elevations observed in monitoring wells at
the Site, as depicted in Figure 4, indicate that groundwater flow patterns on the FPPA may
be locally affected by the presence of the City of Pawtucket storm drain.

6.40 GROUNDWATER ELEVATIONS

Between April 2009 and December 2010, GZA recorded periodic depth to groundwater
readings at select Site monitoring wells. Depths to groundwater measurements were
obtained using an electronic water level/oil water interface probe accurate to within 0.01
feet. The groundwater elevations at each monitoring well were subsequently calculated.
Table 5A presents the depth to groundwater readings for each well gauged for the dates of
April 23, 2009, June 18, 2009, May 17, 2010, May 20, 2010, June 16, 2010, November 2,
2010 and December 3, 2010. In addition, as previously indicated, a tidal study was
completed at the Site between August 10 and 12, 2010 in which groundwater table
fluctuations in select monitoring wells were recorded in order to evaluate the tidal impacts
on groundwater patterns. The groundwater elevation fluctuations in the monitoring wells
during the tidal study are summarized on the graphs provided in Appendix P. Table 5B
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presents a summary of the manual groundwater elevation readings collected from select
wells during the tidal study.

A nearby tidal station is located across the Seekonk River. According to the National
Oceanic and Atmospheric Administration (NOAA) tide and current predictions, the mean
tidal variation at this tidal station is 4.6 feet and the mean spring tide is 5.8 feet. Our
August 10 to 12, 2010 tidal study was performed during an extreme tide where the
predicted tide variation was 6.9 feet.

GZA installed pressure transducers and data loggers in 12 select monitoring wells (MW-
310S/D, MW-311, MW-312D, MW-326D, M&E MW-2, MW-315S/D, MW-318S/D,
MW-201, MW-202) and the groundwater elevation was monitored every 5 minutes during
the August 10 to 12, 2010 tidal study. The select well locations were chosen to be
representative of conditions across the Site. Two of the wells included in the automated
tidal study (MW-201 and MW-202) were located approximately 300 feet from the
Seekonk River. The tidal variations observed in these two wells were less than 0.03 feet.
One of the wells (M&E MW-2) was located 75 feet from the Seekonk River and the tidal
variation was observed to vary by approximately 4 feet. The remaining wells included in
the automated study were located at distances of 25 to 60 feet from the river. The tidal
variation varied by 5.0 to 5.9 feet in eight of these nine wells. Monitoring well MW-318S
is located 50 feet from the Seekonk River and the tidal variation at this well was only 0.8
feet. The adjoining well couplet MW-318D had a tidal variation of 5.3 feet. The smaller
tidal range at MW-318S suggests that the transmissivity of the shallow aquifer in this
particular area is lower than the deeper aquifer. The relatively significant tidal variations
observed within 80 feet of the river suggest that the transmissivity of the aquifer in that
area is relatively high. The estimated transmissivity for the wells with tidal ranges of 4 to 6
feet (9 of the 12 wells) is in the range of 2,500 to 5,000 feet squared per day. The
estimated transmissivity for well MW-318S (0.8 feet tidal range) is approximately 400 feet
squared per day.

The time delay between high or low tide in the river and the corresponding peak/low
groundwater elevation was relatively minor in most of the monitoring wells located within
60 feet of the river. However, a couple of hours of time delay were observed at wells MW-
318S and M&E MW-2.

A slight upward vertical gradient was observed at well couplet MW-310S/MW-310D at
high tide but the gradient was essentially negligible at low tide. Conversely, a slight
downward gradient was observed at well couplet MW-315S/MW-315D at high tide with
an essentially negligible gradient at low tide. The vertical gradient at well couplet MW-
318S/MW-318D was significantly upward at high tide and significantly downward at low
tide.

Occasional manual water level readings were also recorded during the tidal study. These
readings were generally consistent with the automated data; however, some noticeable
variations were noted. For instance, the tidal variation at wells MW-103 and MW-6
(which are located approximately 50 feet from the river) was only 0.5 feet. We also note
that the tidal variation at the deep well couplet MW-317D (which is located 200 feet from
the river) was 1.2 feet. As a comparison, the tidal variation in the shallow well (MW-
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317S) was 0.2 feet. The manual tidal variations observed in the monitoring wells during
the tidal study are posted beside the average groundwater elevations on Figure 4. Refer to
those figures for a summary of how the tidal variations vary with both location and depth
across the Site.

The average groundwater elevations recorded during the August 10 to 12, 2010 tidal study
were used to construct the Groundwater Elevation Contour Plan presented as Figure 4.
Note that because the groundwater table varies with tidal fluctuations and with time, we
used the average groundwater elevation during the tidal study to construct the groundwater
contour plan. As expected, the contour plan reveals that the groundwater beneath the Site
flows from west to east towards the Seekonk River. In general, the groundwater table was
encountered between elevation 1 and 11 feet, which is predominantly within the fill unit.

Table 5C presents a summary of the vertical gradients at multi level well locations at the
Site. At the upland well locations (i.e., MW-316S/D, MW-317S/D), the data indicates that
groundwater flow at the Site has a generally upward component of flow. This information
is consistent with the fact that Site is located along a river at the base of a local topographic
high. The data also indicates that the groundwater adjacent to the Seekonk River (as
observed in the remaining monitoring well clusters: MW-312S/D, MW-313S/D, MW-
326S/D, MW-314S/D, MW-315S/D, MW-318S/D, MW-319S/D, MW-320S/D and MW-
321S/D) is tidally-influenced (i.e., intermittent upward and downward vertical gradients).

6.50 NON-AQUEOUS PHASE LIQUIDS

Select Site monitoring wells were gauged for the presence of DNAPL and LNAPL by
GZA in April 2009, June 2009, May 2010, June 2010, November 2010 and December
2010. The gauging rounds conducted on November 2" and December 3" represent the
two most comprehensive NAPL gauging rounds to date.

DNAPL

As summarized in Table 5A and depicted on Figures 17A and 17B, measurable
thicknesses (defined as 0.01 feet [0.12 inches] or greater) of DNAPL were detected in five
(5) of the Site wells during the 2009-2010 gauging rounds (i.e., MW-1/TB-6, MW-303,
MW-4/TB-13"°, MW-320S and MW-320D). The DNAPL thicknesses observed in these
wells ranged from approximately 0.03 feet in MW-320S to 10 feet in MW-320D. MW-
4/TB-13 is located along the riverfront on the FGPA in an area of historic filling and where
several former MGP structures were located. This well is screened primarily in the fill.
MW-303 is located directly proximate to MW-4/TB-13 and is screened primarily in the
till. The remaining wells (MW-1/TB-6 and MW-320S/D) are located on the SFA portion
of the Site, in an area where historical filling operations took place. Monitoring wells MW-
320S and MW-1/TB-6 are screened primarily in the fill. MW-320D is screened in the sand
layer below the fill and into the upper portion of the till. The most persistent and thickest
level of DNAPL was encountered in well MW-320D, which is located immediately
downgradient of MW-1/TB-6 at the base of the river embankment in the tidal marsh flats

1> Measureable DNAPL has been observed at monitoring well location MW-4/TB-13 as documented in field
notes related to sheen observations and low-flow sampling. Due to the nature of the DNAPL at this location,
accurate measurements regarding thickness could not be obtained.
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on the SFA. DNAPL observations in other wells which have been limited to the presence
of globules (less than 0.01 feet), sheen in the bottom silt of the well and/or observations of
product on the interface probe include wells: MW-103, MW-303, MW-312S, MW-312D,
MW-313S, MW-103 and MW-341. Samples of measurable DNAPL were collected from
wells MW-4 and MW-320D for laboratory analysis. The results of this sampling and the
spatial distribution of the observed DNAPL impacts are discussed in Section 7.60.

LNAPL

As summarized in Table 5A and depicted on Figures 17A and 17B, a measurable
level of LNAPL (defined as equal to or greater than 0.01 feet) was detected in eight (8)
monitoring wells: MW-103, MW-210, MW-3/TB-12, M&E MW-5, MW-312S, MW-
313S, MW-314S and MW-326S. The LNAPL thicknesses observed in these wells ranged
from approximately 0.01 feet in MW-313S to 1.35 feet in M&E MW-5. These wells are
located on the FGPA and FPPA portions of the Site. Of note, M&E MW-5 is located in the
vicinity of the former fuel oil USTs on the FPPA. Samples of measurable LNAPL were
collected from wells MW-210 and MW-312S for laboratory testing. The results of this
sampling are and the spatial distribution of the observed LNAPL impacts are discussed in
Section 7.60 below.

NAPL Recovery Evaluations

In certain wells where measurable levels of NAPL were present, an effort was
made to recover NAPL and monitor the rate of return of the NAPL (if any). On at least one
occasion, LNAPL/DNAPL was removed from the wells installed during the Supplemental
Sl and the rate of LNAPL recovery monitored. Initial product thickness measurements for
the new and existing monitoring wells were completed on June 16, 2010. These readings
were collected prior to well development, which was completed between June 21 and 23,
2010. During the development of the newly installed wells at least 10 volumes of standing
water along with LNAPL/DNAPL was removed from each well. Following development,
the recovery of LNAPL/DNAPL was gauged a few days later during groundwater
sampling on July 2, 2010 when NAPL samples were collected for laboratory analysis.
LNAPL/DNAPL recovery rates were subsequently assessed on November 2 and 19 and
December 3, 2010. These recovery monitoring readings are summarized in Tables 7B and
7C for LNAPL and DNAPL, respectively.

As indicated in Table 7B, LNAPL recovery evaluations were attempted at six (6)
wells (M&E MW-5, MW-103, MW-210, MW-3, MW-312S and MW-326S). These wells
are located on the FGPA and FPPA portions of the Site. While the available information is
limited, LNAPL appears to recover more readily than DNAPL at the Site. As inferred from
the groundwater sampling logs and information presented in Table 7B, the rate of LNAPL
recovery appears to be on the order of 1 to 2 months.

As indicated in Table 7C, DNAPL recovery evaluations were attempted at seven
(7) wells (MW-1, MW-303, MW-4, MW-312D, MW-313S, MW-320D, and MW-320S)
installed on the FGPA and SFA portions of the Site. Unlike LNAPL, DNAPL encountered
at the Site proved to be much more difficult to recover due to its physical characteristics
(i.e., highly viscous). At several well locations, DNAPL could not be pumped or recovered
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via bailing. Based on the limited data, in general it appears that DNAPL is slow to recover
(on the order of months) and at some locations (i.e., MW-320D, MW-303), is not readily
recoverable. As such, DNAPL is not expected to be highly mobile at the Site.

7.00 NATURE AND EXTENT OF OBSERVED IMPACTS

This section presents the field observations and the results of soil and groundwater analytical
testing performed during Supplemental SI, completed between 2009 to 2010, combined with
historic data from previous investigations completed at the Site. These results are presented
by Site area and are subdivided into the seven categories in the following subsections: field
screening and observations of impact, surface soils, subsurface soils, groundwater, NAPL
observations, residual material, and waterfront survey.

This section presents GZA’s interpretation of the data in terms of the nature and extent of
impact, including the distribution of RIDEM Method 1 exceedances. This exceedance
comparison considered the current environmental setting and use of the property. Under
current and foreseeable future conditions, the Site would likely continue operation as an
electrical substation and natural gas facility owned by National Grid
(industrial/commercial use). Accordingly, the data were compared to the RIDEM Method
1 GB Groundwater Objectives, the GB-Leachability Criteria, and the
Industrial/Commercial Direct Exposure Criteria (I/C-DEC). Given the history of Site use
and observed impact, it is likely that National Grid will place an Environmental Land Use
Restriction (ELUR) on at least portions of the Site restricting single family housing and
certain other activities (e.g., gardening) as an integral part of the final Site remedy. In the
event of future Site development, the ELURs would apply and any material handling
would be performed consistent with a RIDEM-approved Soils Management Plan.

Please note that for purposes of this Supplemental Site Investigation Data Report,
laboratory results from the historical investigations have been combined and are compared
to the applicable criteria in the following subsections. The text presented below provides
relative comparisons to the applicable soil and groundwater criteria referenced above. For
a summary of quantitative analytical testing results from the Supplemental Sl, please refer
to the attached tables. Tables summarizing historical soil and groundwater analytical
results are included in Appendix B. Historic test boring and test pit logs (i.e., VHB 2006
investigation only) are included in Appendix C.

Table 2A: Summary of Surface Soil Sampling Descriptions

Table 2B: Summary of Surface Soil VOC Analytical Results

Table 2C: Summary of Surface Soil Inorganic, TPH, PAH Analytical Results
Table 3A: Summary of Subsurface Soil VOC Analytical Results

Table 3B: Summary of Subsurface Soil Inorganic, TPH, PAH Analytical Results
Table 4A: Summary of Groundwater VOC Analytical Results

Table 4B: Summary of Groundwater Inorganics, TPH, PAH

Analytical Results
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e Table 7A: Summary of Monitoring Well NAPL Analytical Results

Table 8A: Summary of Residual Material Analytical Results — Product
e Table 8B: Summary of Residual Material Analytical Results — Aqueous
Table 8C: Summary of Residual Material Analytical Results — Solid

e Table 9A: Summary of Sheen Observations
e Table 9B: Summary of Sheen Sample Analytical Results

In addition, the reader is referred to the following figures which graphically present
numeric exceedances of the applicable regulatory criteria listed above:

e Figure 12A and 12B: Shallow Surface Soil Distribution VOCs, TPH and PAHSs
Impacts;

e Figure 13A and 13B: Subsurface Soil Distribution VOCs, TPH and PAHs Impacts;
Figure 14A and 14B: Shallow Surface Soil Distribution Arsenic, Cyanide, Lead and
Other Inorganics Impacts;

e Figure 15Anad 15B: Subsurface Soil Distribution Arsenic, Cyanide, Lead and Other
Inorganics Impacts;

e Figure 16A and 16B: Distribution of Groundwater Impacts Benzene, Ethylbenzene and
Naphthalene; and

e Figure 17A and 17B: LNAPL/DNAPL Distribution.

7.10 FIELD SCREENING AND OBSERVATIONS OF IMPACTED SOILS

In general, visual observations of impacts were confined to the overburden with minimal
impacts to the underlying bedrock. As expected, the most prominent visual observations of
impacted soils were generally within areas of the Site where former historical Site
operations were heavily concentrated (i.e., eastern portion of FGPA along the riverfront;
footprint of former fuel oil tanks on the FPPA). Impacts were also observed in areas of
former raw material storage (NFA) as well as the SFA.

Observations of impacted soils by depth are presented on Figures 5 through 11 and in the
Supplemental SI boring and test pit logs included in Appendices H and L, respectively.
Boring logs from the historic VHB 2006 Site investigations are included in Appendix C.
All recovered soil samples collected during the 2009/2010 Supplemental SI program were
screened in the field for TVOCs with a PID equipped with a 10.6 eV lamp and jar-head
space technique. The recovered soil samples from the historic Site explorations were also
screened in the field for TVOCs utilizing the jar head space technique. TVOC screening
results are provided on the boring and test pit logs in Appendices H and L, respectively. In
general, GZA observed a correlation between the PID readings and visual and olfactory
observations of impacts within the recovered soils. In areas of visually impacted soils, the
olfactory observations increased from “slight” to “very strong” depending on the severity of
impact. In general, the more impacted the soils, the higher the PID readings. Please refer to
Section 5.50 for the classification key utilized during the Supplemental SI to describe
visually impacted soils.
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These observations and PID field screening results are discussed in more detail in the
following sections by Site Area. Note that visual observations noted during the Site
investigation work which indicated the presence of product levels within the soil matrix, as
evaluated by Rule 8.07 of the Remediation Regulations, are considered potential UCL
conditions.

NFA (Northern Portions of A.P. 54B Lot 826)

As presented on Figure 2A, investigations performed in the NFA included nineteen
(19) test pits, thirteen (13) borings and sixteen (16) surface soil samples. Test pit depths
ranged from approximately 4 to 11 feet below grade and the borings ranged in depth from
approximately 13 to 34 feet below grade.

As previously discussed and presented on Figures 2A, 5, and 7, evidence of historic
filling was noted in the explorations completed on the easternmost portion of the NFA
adjacent to the Seekonk River proximate to the former inlet. Fill materials in this portion of
the Site were noted to consist of sandy materials mixed with varying percentages of coal,
ash, coal dust, brick, slag and wood. TVOC concentrations detected during the
performance of the explorations ranged from none detected (ND) to 27 parts per million
volume basis (ppmv). Limited visual and/or olfactory evidence of impacts were noted
within the surface and subsurface soils on the NFA, with the exception of the areas
proximate to TB-17 and TB-16. These areas are within the footprint of the historic former
inlet on the NFA. In the vicinity of TB-16, a localized area of crystallized naphthalene (as
evident by the description of “white crystals” on the logs) was observed in the shallow fills
above the water table. As previously discussed, based on the recent test pits completed
around TB-16, the white crystalline material appears to be limited to an area approximately
25 ft x 30 ft. During the recent investigation work, the suspected crystallized naphthalene
material was observed in a discrete layer within the shallow fills in test pits TP-356, TP-
357, TP-357A and TP-357, at depths ranging from 2 to 4 feet bgs. The presence of this
residual material represents a UCL condition. At boring TB-17, small tar globs and tar odors
were noted at a depth of 14 to 16 feet bgs. Based on the soil classification presented on this
log, this depth is immediately below the fill at the top of the upper native sand layer,
approximately 4 to 6 feet below the noted water table. The presence of slight coal tar-like
odors were noted in the sand and till layers at TB-301 at depths ranging from approximately
20 to 26 feet bgs (elevation -10 to -16 NGVD), located approximately 25 feet north of TB-
17. In addition, slight coal tar-like and/or petroleum/fuel oil-like odors were noted in the
sand and till layers at MW-310S/D at depths ranging from 26 to 32 feet bgs (elevations -20
to -26 NGVD), located approximately 150 feet north of TB-17. Unlike TB-17, no visual
evidence of impacts was noted at borings TB-301 or MW-310S/D.

FGPA (Southern Portions of A.P. 54B Lot 826 and A.P. 65B Lot 662)
Investigations performed in the FGPA included seventy-nine (79) test pits, thirty-
four (34) borings and forty (40) surface soil samples. Test pit depths ranged from

approximately 2 to 13 feet below grade and the borings ranged in depth from
approximately 5 to 50 feet below grade.
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Descriptions of subsurface conditions in the FGPA indicate the presence of residual
to product levels of MGP materials within the soil matrix. Stained and saturated soils are
described commonly in the exploration logs and coal tar/naphthalene odors are indicated
from slight to very strong. Odors are described as coal tar-like, fuel/petroleum-like,
naphthalene-like, and sulfur-like; with coal tar/tar-like being the most prevalent. PID
readings (where recorded) ranged from ND to approximately 2,200 ppmv. Descriptive
visual indications of MGP-related impacts included stains, sheens (on soil and
groundwater), tars, saturated soils, blebs, MGP wastes, and NAPL. In some cases, specific
waste type descriptions were provided such as “wood chips,” “bluish-green colored,” and
“iron oxide.”

The majority of the borings completed on the FGPA (primarily those completed
during the 2010 drilling program) extended into the top of the till. As presented in Figures
5, 8 and 9, the most significant impacts were observed within the footprint of the former
MGP operations extending to the southern portion of this area proximate to TP-8/8A/8B,
TP-320, TP-320A (within and adjacent to a former Gasholder No. 4), TP-353, TP-
354/354A/354B, TP-13/13A, and GZA-TP-6 (in the vicinity of the former UGGT-4), and
from the retaining structure/outcrop/access roadway eastward to the Seekonk River. The
presence of visual UCL conditions (i.e., product level materials within the soil matrix)
were generally localized to this area of the FGPA as well. As described in Section 6.20,
several subsurface foundations of former MGP structures were observed within the fill in
the central, southern and eastern portion of the FGPA. Explorations completed in the
vicinity of these former MGP features exhibited MGP residuals, ranging from sheens to
solidified tar-like material in the shallow fills (at depths ranging from approximately 0 to 5
feet below grade).

Observations in explorations completed in the vicinity and downgradient of the
former Relief Holder No. 4 and UGTT-4 areas appear to consist of comingled
petroleum/fuel oil and coal tar-like impacts ranging from sheen to saturated within the fill
and upper limits of the native sand layer. TVOC readings within these impacted depths
ranged from ND to approximately 440 ppmv. The most significant impacts in these areas
were generally noted at and below the water table.

Along the eastern portion of the FGPA, petroleum/fuel oil-like impacts ranging
from sheen to blebs were generally noted in the fill and upper native sand layer at
elevations 4 to -10 NGVD29. These impacts were commonly observed at and below the
groundwater table. TVOC readings within these petroleum-impacted depths ranged from
ND to approximately 500 ppmv. Below these depths, as presented on Figure 5, coal tar-
like impacts ranging from sheen to saturated predominated within the glacial outwash and
marine deposits (i.e., “sand” layer presented on the cross-sections) at elevations ranging
from 0 to -34 feet NGVD29. TVOC concentrations at these depths ranged from
approximately 50 to 1,400 ppmv. As shown on Figure 5, the degree of visually impacted
soils generally decreased with depth through the glacial outwash (i.c., “sand” layer). In
addition, observations of both petroleum and coal tar impacts diminished significantly
south of MW-326 and north of MW-312 along the eastern portion of the FGPA.
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Limited visual and/or olfactory evidence of impact were generally noted in the till
layer on the FGPA, with the exception of the area along the river adjacent to the former
MGP structures (i.e., MW-312S/D, TB-302) and the area east of the former Gasholders
No. 7 and 8 (i.e., MW-341, MW-339S/D). Within these areas, observed impacts were coal
tar-like in nature and ranged from sheen to blebs within the till layer/top of bedrock
(approximate elevation -20 feet NGVD29). TVOC concentrations at these depths at these
locations ranged from approximately 5 to 90 ppmv.

FPPA (A.P. 65B Lot 645)

Investigations performed in the FPPA included eighty-three (83) test pits, thirty-
seven (37) borings and twenty-one (21) surface soil samples. Test pit depths ranged from
approximately 4 to 14 feet below grade and the borings ranged in depth from
approximately 6 to 42 feet below grade.

Similar to the NFA and FGPA, as presented in Section 6.20, portions of the FPPA
were subject to historic filling as evident in the explorations completed along the
riverfront. As presented on Figures 6 and 10, the most significant fill thicknesses were
encountered on the southeastern and southern portions (adjacent to the SFA) which are
consistent with the history of filling in this area described in Section 3.1 and shown on
Figure 2B. Conditions encountered in the FPPA differ from those observed in the FGPA.
Consistent with historic use, observed impacts on the FPPA appear to be primarily related
to former petroleum storage. Odors are reported as petroleum/fuel oil-like, naphtha-like
(assumed to be “coal tar-like”) and sulfur-like. For explorations completed across the
FPPA, PID readings ranged from non-detect to 2,200 ppmv. Impacts were also generally
noted to be limited to the fill and upper limits of the native sand layer; visual and olfactory
evidence of impacts were generally not observed below elevation -5 feet NGVD29.

As presented on Figure 10, fuel oil impacts were observed within the fill and upper
native sand layers in the areas east of the former Oil Tanks No. 1 and 2 located on the
FPPA. Descriptors of visual petroleum/fuel oil-like impacts in this area of the FPPA
ranged from sheen to blebs at elevations ranging from 10 to -3 feet NGVD29. TVOC
readings ranged from ND to approximately 100 ppmv. Evidence of separate phase product
was commonly noted on the water table in test pits advanced to these depths in this area of
the FPPA (TP-335, TP-380 and TP-336). Below these depths, visual and/or olfactory
observations of petroleum/fuel oil-like impacts were not noted. In addition, as depicted on
Figure 6, fuel oil impacts (described as a “sheen”) were observed in the upper sand layer at
approximately elevation -2 feet NGVD29 in the area of the former 20,000 gallon USTs
(northeastern corner of FPPA, M&&E MW-5). Test pits completed near the northeast
portion of this area (TP-325, TP-327, TP-328, TP-374) also encountered strong
petroleum/fuel oil-like odors and sheen to coated soils at elevations ranging from
approximately -1.5 to 3 feet NGVD29. Refusal was reached on a possible concrete
structure at TP-328. TVOC readings in this area of the FPPA ranged from ND to
approximately 700 ppmv. Fuel oil-like impacts (described as “coated’) were also noted in
the fill layer at elevations ranging from -1 to 7 feet NGVD29 in the vicinity of MW-103, as
shown on Figure 6. Petroleum impacts on the groundwater table were noted in test pits
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completed during the 2009/2010 SI proximate to MW-103 (TP-330 and TP-332). TVOC
concentrations in these explorations ranged from ND to approximately 240 ppmv. These
observations of petroleum/fuel oil-like impacts described above on the FPPA are noted to
be in close proximity to the former wooden raceway and/or inlet/outlet piping encountered
in test pits TP-327, TP-381A, TP-381B, TP-381C and TP-380 and as depicted on Figure
3B. Evidence of separate phase product was frequently encountered in those test pits
completed along the length of the former wood raceway and/or inlet/outlet piping on both
the FGPA and FPPA. As later discussed in Section 7.70, TP-380 was completed to further
assess an area of oil/tar seeps in surface soils observed within the access roadway leading
to the transmission towers on the FPPA. Evidence of visibly petroleum-impacted soil was
noted within the upper 2 feet of surface soil at this test pit location.

Other significant observations noted in the FPPA included blue/green staining
(indicative of MGP-related cyanide complexes) in the shallow fills (generally less than 10
feet bgs) adjacent to the access road south of the substation, within the vicinity of the
former fuel Oil Tanks No. 1, 2 and 3, in the areas proximate to MW-103 (i.e., TP-384C,
TP-331), and along the western property line south of Bowles Court. These areas of
blue/green staining are presented on the cross-sections included as Figures 6 and 10.
Evidence of white powder-like material within the fill (assumed to be indicative of
crystallized naphthalene) was also noted in several test pits on the southern and
southwestern portion of this Site area (TP-375, TP-382A, TP-339, and TP-345). OQily
soils with petroleum-like odor were also noted in several explorations completed adjacent
to or within the footprint of the former fuel Oil Tank Nos. 1, 2 and 3 (i.e., TP-3A, TP-335,
TP-336, TP-339, TP-343, TP-351, TP-352, TP-370, TP-372, TP-374, TP-387B, TP-387A,
TP-380, TP-386A, TP-387B). In addition, some of these observations of oily soils also
coincide with the locations of the potential “former buried oil sludges” as noted in the 1996
AES report and shown on Figure 3B. In addition, the presence of wood chips, asbestos-like
material and tar was noted in W-BVE-TP-9 north of former fuel Oil Tank No. 3. The
visual observations of oily soils/sludges and naphthalene-like material represent potential
UCL conditions on the FPPA.

SFA (A.P. 65B Lots 647, 648 and 649 and A.P. 67B Lot 11)

Investigations performed in the South Fill Area have included nine (9) test pits,
fifteen (15) borings and nine (9) surface soil samples.  Test pit depths ranged from
approximately 6 to 14 feet below grade and the borings ranged in depth from
approximately 20 to 40 feet below grade.

Impacts from MGP residuals including clinker, ash and purifier box material were
evident throughout the areas of the SFA investigated. In addition, visual observations of
hardened tar were noted in two areas: (1) on the face of the south washout area and (2) in
the surface soils adjacent to the northern fence line separating the SFA and FPPA.
Numerous test pit logs report “MGP wastes throughout” and indicate the presence of
staining, sheens, tars, and NAPL. Visual observations indicative of potential UCL
conditions were noted throughout the SFA. Odors noted in soils on the SFA are commonly
described as coal tar-like, naphthalene-like and oil-like. At MW-334S/D, the presence of
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wood chips and purifier box material odor was noted at depths ranging from 5 to 10 feet
bgs (NGVD). In addition, observations of blue staining were noted at W-BVE-TP-13, W-
BVE-TP-10, and MW-320S/D and in the face of the south washout area.

As depicted on Figures 6 and 11, evidence of coal tar-like impacts ranging from
sheens to blebs extend from the depth of the water table through the fill into approximately
the upper 10 to 15 feet of the native sand layer (to elevation -15 feet NGVD29). TVOC
concentrations at these depths range from ND to approximately 250 ppmv. In general, a
decrease in observed impacts with increasing depth through the sand layer was noted. Two
borings completed during the 2009/2010 Sl extended into the underlying till layer (MW-
320S/D, MW-321S/D). No evidence of impacts (visual or olfactory) was observed within
the till layer at MW-320S/D. At boring MW-321S/D, which was completed along the tidal
flats south of the south washout area, no impacts were noted throughout the boring.

7.20 SURFACE SOILS

“Surface Soils,” as defined by RIDEM, are soil samples collected at a depth of less than 2
feet below ground surface. Based on soil descriptions presented on the borings logs and
test pits (refer to Appendices C, H and L), the surface soil samples consist primarily of fill.
As indicated in Tables 2A, 2B, 2C, and the data included in Appendices B and I, the
surface soil sample set includes a total of 141 sampling locations from the Supplemental
Site Iq\e/estigation completed between 2009 and 2010 and previous Site investigations by
others™.

As described in the Remediation Regulations, the Direct Exposure and Leachability
Criteria apply throughout the vadose zone. All surface soil data collected at the Site were
within the vadose zone and comparisons to applicable I/C-DEC and GB-Leachability
Criteria are presented for each area in the following sections. In addition to the I/C-DEC
and GB-Leachability, soil concentrations were compared to the numeric UCL standards
under Rule 8.07 of the Remediation Regulations. These standard comparisons are
described below, summarized in Tables 2B and 2C and depicted graphically on Figures
12A and 12B (VOCs, PAHSs, and TPH) and 14A and 14B (inorganics and cyanide) *" .

NFA (Northern Portions of A.P. 54B Lot 826)

Twenty-two (22) surface soil samples were collected from this area. Nine (9)
samples were analyzed for VOCs, fourteen (14) samples were analyzed for TPH, twenty-
two (22) samples were analyzed for PAHSs, nineteen (19) samples were analyzed for
arsenic, fourteen (14) samples were analyzed for other inorganics, twenty-one (21) samples
were analyzed for lead, seventeen (17) samples were analyzed for total cyanide, eight (8)
samples were analyzed for PACN and two (2) samples were analyzed for PCBs.

16 Refer to Tables 2B, 2C and historic data included in Appendix B. Some samples were not analyzed for all
VOCs, all PAHs or all Inorganics. The summary of samples analyzed is complete to the best of our
knowledge and is graphically displayed and discussed in the text. The quantities referenced in this chapter
refer to the majority of samples analyzed for VOCs, PAHSs and Inorganics.

7 pCBs are not graphically displayed but are discussed in the text.
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Up to 68% (15/22) of samples had at least one individual PAH compound above
the 1/C-DEC, with the majority of the PAH exceedances associated with Benzo [a] Pyrene
(15/22), Benzo [b] Fluoranthene (5/22), Benzo [a] Anthracene (4/22). The following
provides a range of the detected concentrations for the primary PAHs exhibiting
exceedances: Benzo [a] Pyrene — ND to 16,000 pg/kg, Benzo [b] Fluoranthene — ND to
21,000 pg/kg and Benzo [a] Anthracene — ND to 18,000 ug/kg. As illustrated on Figure
12A, PAHs were detected in excess of the I/C-DEC across the NFA in no discernable
pattern. The highest PAH concentrations were generally detected in the former cove area
near the former raw materials storage area.

There were no exceedances for VOCs. TPH was detected in twelve samples
(12/14), with 1/C-DEC exceedances occurring in two samples (2/14) and GB Leachability
Criterion exceedances in two samples (2/14) (SS-107 and SS-131 with concentrations of
3,000 and 3,400 mg/kg, respectively). SS-107 is located in the central portion of the NFA,
within the area of historic filling. SS-131 is located along the northern property line of the
Site. The detected concentrations of TPH ranged from ND to 3,400 mg/kg. No other
exceedances of the I/C-DEC and GB Leachability Criteria for PAHs, TPH, and VOCs
were detected.

The inorganic impacts exceeding the 1/C-DEC were limited to arsenic and lead.
Arsenic was detected in nineteen samples (19/19), with exceedances of the I/C-DEC at
twelve (12) locations. The detected concentrations of arsenic ranged from 3 mg/kg to 35
mg/kg, compared to the I/C-DEC of 7 mg/kg. Similar to the PAH detections described
previously in this area of the Site, arsenic was detected in surficial samples above the I/C-
DEC across the NFA in no discernable pattern. Lead was detected in nineteen samples
(19/19), with I/C-DEC exceedances in one sample (1/19; VHB-400). The detected
concentrations of lead ranged from 42.2 mg/kg to 1,320 mg/kg.

VHB-400 is located to the north of the Site on AP 54B Lot 827 which is owned by
the City of Pawtucket. VHB collected five surface soil samples (VHB-400 series) in 2006
per the request of the City of Pawtucket. The soil samples were collected to evaluate if any
Site soils were being transported off-Site by a groundwater break out. There is a City of
Pawtucket stormwater outflow located on Lot 827 that discharges to a concrete swale that
ultimately discharges to the Seekonk River. The swale is located along the fence that
divides Lot 827 and the NFA. Lot 827 was used for industrial purposes until at least 1975.
The surface soil samples collected by VHB were collected along the swale. As part of the
Supplemental SI, additional surface soil samples were collected proximate to VHB-400
along the northern property line in order to further define the extent of the elevated lead
concentration at this location (i.e., SS-130, SS-131 and SS-132). Results of the additional
surface soil sampling were below the I/C-DEC of 500 mg/kg, with lead levels ranging
from 120 to 480 mg/kg.

Total cyanide and PACN was detected in eleven (11/17) and four (4/8) samples,
respectively. Total cyanide was not detected above the I/C-DEC, with concentrations
ranging from 1 to 930 mg/kg. PACN concentrations ranged from 2.6 to 100 mg/kg in
surface soils on the NFA.
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PCBs were not detected in any samples (0/2).

No exceedances of the UCL were detected for TPH, metals (including cyanide),
PAHSs, VOCs or PCBs in the surface soil samples tested in this area.

As presented on Figures 12A and 14A, widespread exceedences of the 1/C-DEC for
both PAHSs and arsenic in surficial soils were detected in the NFA. In addition, an elevated
lead concentration was noted during historic investigations along the northern NFA
property line; however, results of recent sampling did not replicate this lead level and it
appears that the detected concentration is localized.

FGPA (Southern Portions of A.P. 54B Lot 826 and A.P. 65B Lot 662)

Sixty (60) surface soil samples were collected from this area. Twenty-two (22)
samples were analyzed for VOCs, forty-six (46) samples were analyzed for TPH, sixty
(60) samples were analyzed for PAHSs, fifty-five (55) samples were analyzed for arsenic,
twenty-eight (28) samples were analyzed for other inorganics, fifty-nine (59) samples were
analyzed for lead, fifty-nine (59) samples were analyzed for total cyanide, thirty-four (34)
samples were analyzed for PACN and twenty-seven samples (27) were analyzed for PCBs.

VVOCs were detected in up to fourteen samples (14/22). There were no exceedances
of the I/C-DEC for VOCs. GB-Leachability Criterion was exceeded in one sample (1/22;
TP-307) for ethylbenzene. The detected concentrations of ethylbenzene ranged from ND
to 160,000 pg/kg. This sample is located in the vicinity of former UGTT-1 and UGGT-6,
as well as downgradient of the former oil tanks located in the central portion of the FGPA.

Up to 65% (39/60) of samples had at least one individual PAH compound above
the 1/C-DEC, with the majority of the PAH exceedances associated with Benzo [a] Pyrene
(39/60), Benzo [b] Fluoranthene (24/60) and Benzo [a] Anthracene (23/60). The following
provides a range of the detected concentrations for the primary PAHs exhibiting
exceedances: Benzo [a] Pyrene — ND to 488,000 pg/kg, Benzo [b] Fluoranthene — ND to
1,600,000 pg/kg and Benzo [a] Anthracene — ND to 3,000,000 pg/kg. Two (2/60)
exceeded the UCL for PAHs (GZA TP-5 and MW-339). TP-5, from GZA’s SI of 1986, is
proximate to the northeastern corner of the former water gas house. MW-339 is proximate
to the former propane gas tanks and former gasholders. Similar to the NFA, PAHs were
detected in surficial samples above the I/C-DEC throughout this area. The most elevated
PAH concentrations were located proximate to the former MGP operations.

TPH was detected in every sample (46/46), with I/C-DEC and GB Leachability
Criterion exceedances occurring in nine samples (9/46) and one exceedances of the UCL
(1/46). The detected concentrations of TPH ranged from 24 mg/kg to 48,000 mg/kg. The
majority of the TPH levels in excess of the I/C-DEC and GB Leachability Criterion were
located proximate to the former MGP operations (eastern and southern portion of the area).

The inorganic impacts exceeding the I/C-DEC were limited to arsenic and lead.
Arsenic was detected in fifty four samples (54/55), with exceedances of the I/C-DEC in
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nineteen (19) samples. The detected concentrations of arsenic ranged from ND to 94
mg/kg. Lead was detected in every sample (59/59), with 1/C-DEC exceedances in twelve
samples (12/59). One sample exhibited a lead concentration in excess of the UCL (1/54;
SS-142). The detected concentrations of lead ranged from 0.1 mg/kg to 19,000 mg/kg.
As indicated on Figure 14A, the arsenic exceedences were primarily located in the vicinity
of the former MGP operations (eastern portion) and the lead exceedences were primarily
located in the vicinity of the former Gasholders No. 7 and 8. In general, inorganic
detections in surficial samples were lower in the south and southwest portions of this Site
area.

Total cyanide and PACN was detected in forty-five (45/59) and twenty-seven
(27/34) samples, respectively. Total cyanide was not detected above the I/C-DEC, with
concentrations ranging from 1 to 3,900 mg/kg. PACN concentrations ranged from 2.2 to
210 mg/kg in surface soils on the FGPA.

PCBs were detected in six samples (6/27), with no exceedances of the 1/C-DEC or
GB Leachability Criterion.

UCLs were exceeded in three surface soil locations on the FGPA. SS-142,
proximate to the former Gasholder No. 8, exceeded the lead UCL. TP-5, from GZA’s SI of
1986, exceeded the UCL for PAHs. TP-5 is located proximate to the northeastern corner
of the former water gas house. MW-339, proximate to the former propane gas tanks and
the former gasholders, exceeded the UCL for PAHs and TPH.

As presented on Figures 12A and 14A, the extent of the surface soil exceedances in
the FGPA is located primarily within the central portion of the FGPA, proximate to the
former retort and water gas houses. In general, most of the exceedances of lead (10/12) on
the FGPA occurred directly proximate to the former gasholders. Exceedances of the
arsenic I/C-DEC were more widely distributed on the FGPA. The highest arsenic
concentration was detected at TP-313 (94 mg/kg), which is located directly west of the
existing retaining wall adjacent to the former oil tank pad in the central portion of the
FGPA. Most of the TPH exceedances (4/9) occurred in the tank area and near the former
processing houses in the FGPA. PAHs exceedances were not localized but generalized
throughout the FGPA.

FPPA (A.P. 65B Lot 645)

Thirty-eight (38) surface soil samples were collected from this area. Nineteen (19)
samples were analyzed for VOCs, twenty-nine (29) samples were analyzed for TPH, thirty-
-seven (37) samples were analyzed for PAHSs, thirty-three (33) samples were analyzed for
arsenic, twenty-four (24) samples were analyzed for other inorganics, thirty (30) samples
were analyzed for lead, thirty-eight (38) samples were analyzed for total cyanide, sixteen
(16) samples were analyzed for PACN and four (4) samples were analyzed for PCBs.

VOCs were detected in up to thirteen samples (13/19). There were no exceedances
of the I/C-DEC or the GB Leachability Criteria.
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Up to 70.3% (26/37) of samples had at least one individual PAH compound above
the 1/C-DEC, with the majority of the PAH exceedances associated with Benzo [a] Pyrene
(26/37), Benzo [b] Fluoranthene (17/37), Benzo [a] Anthracene (11/37). The following
provides a range of the detected concentrations for the primary PAHs exhibiting
exceedances: Benzo [a] Pyrene — ND to 45,000 pg/kg, Benzo [b] Fluoranthene — ND to
210,000 pg/kg and Benzo [a] Anthracene — ND to 210,000 pg/kg. The most elevated PAH
concentrations were located in the former tank area (Fuel Tank No.1, No. 2 and No. 3). In
general, as depicted on Figure 12B, PAH I/C-DEC exceedances were widely distributed
across the entirety of the FPPA.

TPH was detected in twenty-seven samples (27/29), with I/C-DEC and GB
Leachability Criterion exceedances occurring in eleven samples (11/29). The detected
concentrations of TPH ranged from ND to 97,000 mg/kg. UCL exceedances occurred in
five (5/29) samples (5/28; TP-327, TP-335, TP-370, TP-387B and TP-386B). As
presented on Figure 12B, the majority of the TPH exceedances (8/11) were located in the
former oil storage area (near former fuel Oil Tanks Nos. 1, 2 and 3).

The inorganic impacts exceeding the I/C-DEC were limited to arsenic, beryllium,
lead and total cyanide. Arsenic was detected in thirty two samples (32/33), with
exceedances of the I/C-DEC in twenty-two samples (22/33). The detected concentrations
of arsenic ranged from ND to 120 mg/kg. The majority of the arsenic exceedances was
slightly greater than the I/C-DEC of 7 mg/kg and were concentrated in the areas of the
former fuel oil Nos. 1, 2, and 3 tanks. The highest arsenic concentration of 120 mg/kg was
detected at TP-380. As discussed in Section 7.70, this test pit was advanced to assess an
area of surface oil/tar seeps in a graveled roadway area north of the transmission towers
and evidence of significant visual impacts were noted in the upper 2 feet of soil within TP-
380. Beryllium was detected in eighteen samples (18/24), with concentrations ranging
from ND to 2 mg/kg. An exceedance of the beryllium I/C-DEC was detected in one
sample (1/24; TP-349). This sample is located in the former fuel oil No. 3 tank area on the
southwestern portion of the FPPA. Lead was detected in every sample (30/30), with 1/C-
DEC exceedances in 4 samples (4/30). The detected concentrations of lead ranged from 3.8
mg/kg to 980 mg/kg. Exceedances of the lead I/C-DEC were in samples collected within
the former oil storage areas and the hillside area north of former fuel oil No. 3. Total
cyanide was detected in twenty eight samples (28/38), with detected concentrations of
cyanide ranged from ND to 17,000 mg/kg. Exceedances of the cyanide I/C-DEC and UCL
were noted in two samples (2/38) (i.e., TP-335 and TP-380). These surface samples were
located within or proximate to the footprint of the former fuel oil storage tank No. 1. Due
to the elevated total cyanide surface soil concentrations at TP-335 and TP-380 (12,000 and
17,000 mg/kg, respectively), these samples were also analyzed for PACN testing. PACN
results were 990 and 88 mg/kg, respectively.  For the sixteen surface soil samples
submitted for PACN testing on the FPPA, thirteen (13/16) samples had detects. PACN
concentrations ranged from 0.43 to 990 mg/kg in surface soils on the FPPA.

PCBs were not detected in any samples (0/4).
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UCLs for surface soils were exceeded at six locations on the FPPA. Locations of
UCLs are depicted on Figures 12B and 14B. The UCLs were generally limited to the
former oil storage area and the area of the former wooden raceway conveyance pipe. TP-
370, proximate to the former fuel storage tank No.1, exceeded the TPH UCL. Samples
from TP-335, proximate to the former fuel tank No. 1 exceeded the UCL for both TPH and
total cyanide. Samples from TP-387B, proximate to the former fuel tank No. 1, exceeded
the UCL for TPH. TP-327, located proximate to the former piping conveyance raceway
between the FPPA and FGPA, exceeded the UCL for TPH. Samples from TP-380, located
within the area of surface oil/tar outbreaks downgradient of the former fuel tank No. 1,
exceeded the UCL for cyanide. Samples from TP-386B, south of the former UGTT-4 on
the FGPA, exceeded the UCL for TPH. As discussed in Section 7.70, a sample of separate
phase product from this test pit location at depths from 1.5 to 1.7 ft bgs was characterized
as coal tar.

SFA (A.P. 65B Lots 647, 648 and 649 and A.P. 67B Lot 11)

Twenty-one (21) surface soil samples were collected from the SFA. Six (6) samples
were analyzed for VOCs, one (1) sample was analyzed for TPH, twenty-one (21) samples
were analyzed for PAHSs, sixteen (16) samples were analyzed for arsenic, sixteen (16)
samples were analyzed for other inorganics, sixteen (16) samples were analyzed for lead,
twenty (20) samples were analyzed for total cyanide, seven (7) samples were analyzed for
PACN and sixteen (16) samples were analyzed for PCBs.

Up to 33.3% (2/6) of samples had at least one individual VOC compound above the
GB Leachability Criteria, with the majority of the VOC exceedances were associated with
Toluene (2/6), Benzene (1/6), and Ethylbenzene (1/6). There were no exceedances of the
I/C-DEC for VOCs. The following provides a range of the detected concentrations for the
primary VOCs exhibiting exceedances of the GB Leachability Criteria: Toluene — ND to
254,000 pg/kg, Benzene — ND to 116,000 pg/kg, and Ethylbenzene — ND to 74,900 pg/kg.
The most elevated VOC concentrations were located at sample locations TP-2 and SS-44.
These surface soil samples were collected in the vicinity of the south washout area.

TPH was detected in one (1/1) sample (TP-110), at a concentration of 344 mg/kg,
well below the 1/C-DEC and GB Leachability Criteria. Up to 61.9% (13/21) of samples
had at least one individual PAH compound above the I/C-DEC, with the majority of the
PAH exceedances limited to Benzo [a] Pyrene (12/14), Benzo [b] Fluoranthene (11/14),
Benzo [a] Anthracene (11/14). The following provides a range of the detected
concentrations for the primary PAHSs exhibiting exceedances: Benzo [a] Pyrene — ND to
1,400,000 pg/kg, Benzo [b] Fluoranthene — ND to 1,200,000 pg/kg and Benzo [a]
Anthracene — ND to 2,500,000 pug/kg. These PAH exceedences were detected throughout
this area of the Site with no discernable pattern. Two (2/21; ) samples exhibited
exceedances of the PAH UCL for naphthalene and 1 sample (1/21) exhibited exceedances
of the UCL for phenanthrene.

The inorganic impacts exceeding the I/C-DEC were limited to arsenic and lead.
Arsenic was detected in ten samples (10/16), with exceedances of the I/C-DEC in two
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samples (2/16; TB-4 and MW-321%%). The detected concentrations of arsenic ranged from
ND to 12 mg/kg. Lead was detected in thirteen samples (13/16), with concentrations
ranging from ND to 760 mg/kg. An exceedance of the lead I/C-DEC was noted in one
(1/16) sample (TB-6/MW-1).

Total cyanide and PACN was detected in nineteen (19/20) and seven (7/7) samples,
respectively. Total cyanide was not detected above the I/C-DEC, with concentrations
ranging from 2.8to 1,500 mg/kg. PACN concentrations ranged from 0.95 to 97 mg/kg in
surface soils on the SFA.

PCBs were detected in two samples (2/16), with no exceedances of the I/C-DEC or
GB Leachability Criterion.

UCLs were exceeded in two sample locations. SS-44, from AES’s SI of 1996,
proximate to the south washout area, exceeded the UCL for PAHs (both naphthalene and
phenathrene). TP-14, from Weston’s SI of 1988, proximate to the north washout area,
exceeded the UCL for PAHSs (naphthalene).

In general, PAHs were observed above the I/C-DEC throughout this area of the
Site. Inorganic impacts (primarily arsenic and lead) were observed more sporadically in
the SFA.

7.30 SUBSURFACE SOIL RESULTS

“Subsurface Soils,” as defined by RIDEM, are soil samples collected at depths of greater
than 2 feet below ground surface. Based on soil descriptions presented on the borings and
test pit logs (refer to Appendix C, H and L), the soil samples consist of primarily fill
overlying glacial till. As indicated in Tables 3A and 3B and the data included in
Appendices B and I, the subsurface soil sample set includes 181 sampling locations from
the Supplemental Site Investigation and previous Site investigations by others®.
Comparisons to the numeric standards for I/C-DEC and GB Leachability are described
below for each area, summarized in Tables 3A and 3B and depicted graphically on Figures
13A and 13B (VOCs, PAHSs, and TPH) and 15A and 15B (Inorganics and Cyanide).
While the Direct Exposure and Leachability Criteria apply to the vadose zone, certain
subsurface soil samples were collected below the water table to define the nature and
extent of impact. The data comparisons described below, summarized in the tables, and
shown on the figures compare all subsurface soil data (vadose and saturated zone) to the
I/C-DEC and GB Leachability criteria.?

18 The surface soil sample collected from MW-321 is a composite of the upper 0 to 4 feet of soil column, as
this boring was advanced using Geoprobe methods with a 4-ft sampler.

19 Refer to Tables 3A, 3B and historic data included in Appendix B. Some samples were not analyzed for all
VOCs, all PAHs or all Inorganics. The summary of samples analyzed is complete to the best of our
knowledge and is graphically displayed and discussed in the text. The quantities referenced in this chapter
refer to the majority of samples analyzed for VOCs, PAHSs and Inorganics.

?° pCB exceedances are not graphically displayed but are discussed in the text.
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NFA (Northern Portions of A.P. 54B Lot 826)

Twenty-one (21) subsurface soil samples were collected from this area. Twenty-
one (21) samples were analyzed for VOCs, fifteen (15) samples were analyzed for TPH,
twenty (20) samples were analyzed for PAHS, twenty (20) samples were analyzed for
arsenic, twenty (20) samples were analyzed for other inorganics, twenty (20) samples were
analyzed for lead, twenty (20) samples were analyzed for total cyanide and three (3)
samples were analyzed for PACN. There were no samples analyzed for PCBs in this area.

Of the 21 subsurface samples submitted for VOC analysis from the NFA, only one
sample (MW-310D, S-15, [28-30ft.]) had detectable concentrations above the method
reporting limits. As presented in Table 3A, detected VOCs for this sample included
petroleum-related compounds, with the naphthalene representing the highest concentration
detected (4,900 mg/kg). These results are consistent with the olfactory observations
previously discussed in Section 7.10 of slight coal tar-like and/or petroleum/fuel oil-like
odors noted for this boring at this depth. There were no exceedances of the I/C-DEC or
GB Leachability Criteria for VOCs noted in the NFA.

The only PAH compound that exceeded the I/C-DEC was Benzo [A] Pyrene with 5
samples (5/20). The detected concentrations of Benzo [A] Pyrene ranged from ND to 3,300
ng/kg. The highest concentrations of PAHs in subsurface soils on the NFA were generally
noted in the vicinity of TB-16.

TPH was detected in eleven samples (11/15), with results ranging from ND to 360
mg/kg. There were no exceedances of the I/C-DEC or GB Leachability Criteria on the
NFA for subsurface soil samples.

The inorganic impacts exceeding the I/C-DEC were limited to arsenic and lead.
Arsenic was detected in nineteen samples (20/20), with exceedances of the I/C-DEC in ten
samples (10/20). The detected concentrations of arsenic ranged from 2.7 mg/kg to 51
mg/kg. The highest concentration of arsenic detected on the NFA was encountered at TB-
300, S-2 (2-4 ft bgs). Lead was detected in nineteen samples (19/20), with concentrations
ranging from 5.3 mg/kg to 570 mg/kg. An exceedance of the I/C-DEC for lead was
detected in one sample (1/20) on the NFA. This sample (TP-356 ([3ft bgs])is located
proximate to TB-16, on the eastern portion of the NFA. In general, the highest levels of
inorganics detected on the NFA were located within the former water inlet area (eastern
portion of this Site area). No inorganic compounds were detected above the UCLs in the
NFA.

Total cyanide was detected in six (6/20) subsurface soil samples on the NFA, with
concentrations ranging from 0.77 to 69 mg/kg. Total cyanide was not detected in
subsurface soils above the I/C-DEC on the NFA. Results of the three samples submitted
for PACN testing were all below the method detection limits.

No exceedances of the UCL were detected for the indicated parameters within the
subsurface soil samples tested in this area. The extent of the exceedances for the NFA
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appears to generally coincide with the footprint of the historic former inlet on the NFA
(between TB-16 and TB-17). Consistent with observations made during the explorations in
this area, soil quality improves with depth with the exception of a few isolated locations.

FGPA (Southern Portions of A.P. 54B Lot 826 and A.P. 65B Lot 662)

Sixty-five (65) subsurface soil samples were collected from this area. Sixty-one
(61) samples were analyzed for VOCs, fifty-four (54) samples were analyzed for TPH,
sixty-five (65) samples were analyzed for PAHSs, sixty-two (62) samples were analyzed for
arsenic, sixty-two (62) samples were analyzed for other inorganics, sixty-two (62) samples
were analyzed for lead, sixty-four (64) samples were analyzed for total cyanide and nine
(9) samples were analyzed for PACN. There were no samples analyzed for PCBs in this
area.

VOCs were detected in forty-two samples (42/61). Up to approximately 24.6%
(15/61) of samples had at least one individual VOC compound above the GB Leachability
Criteria. Two (2/61) of the samples had at least one individual VOC compound above the
I/C-DEC, TP-222 of VHB’s 2006 SI and TP-13 of AES’s 1996 SI. The majority of
exceedances occurred with Benzene (10/61 exceeding GB Leachability Criterion and 2/61
exceeding I/C-DEC), Toluene (6/61 exceeding GB Leachability Criterion), Ethylbenzene
(11/61 exceeding GB Leachability Criterion), Styrene (2/61 exceeding the GB Leachability
Criterion and 1/61 exceeding I/C-DEC) and Naphthalene (1/61 exceeding I/C-DEC and
1/61 exceeding the UCL). The following provides a range of the detected concentrations
for the primary VOCs exhibiting exceedances: Benzene — ND to 389,000 pg/kg, Toluene —
ND to 1,119,000 pg/kg, Ethylbenzene — ND to 323,000 ug/kg, Styrene — ND to 1,500,000
ug/kg and Naphthalene — ND to 14,300,000 pg/kg. One (1/61) sample, TP-222, from
VHB’s 2006 SI had exceedances of the UCL for naphthalene.

Approximately 63.1% (41/65) of samples had at least one individual PAH
compound above the I/C-DEC, with the majority of the PAH exceedances limited to Benzo
[a] Pyrene (41/65), Benzo [b] Fluoranthene (27/65), Benzo [a] Anthracene (31/65). The
following provides a range of the detected concentrations for the primary PAHSs exhibiting
exceedances: Benzo [a] Pyrene — ND to 1,300,000 pg/kg, Benzo [b] Fluoranthene — ND to
953,000 pg/kg and Benzo [a] Anthracene — ND to 1,880,000 pg/kg. Three (3/65) samples
had exceedances of the UCL for naphthalene.

TPH was detected in most samples (49/54), with I/C-DEC and GB Leachability
Criterion exceedances occurring in twenty-four samples (24/57). The detected
concentrations of TPH ranged from ND to 200,000 mg/kg. There were eleven samples
(11/57) that exceeded the UCL for TPH.

The inorganic impacts exceeding the 1/C-DEC were limited to arsenic, beryllium
and lead. Arsenic was detected in sixty samples (60/62), with exceedances of the I/C-DEC
in eighteen samples (18/62). The detected concentrations of arsenic ranged from ND to 26
mg/kg. Beryllium was detected in fifty samples (50/62), with concentrations ranging from
ND to 8.7 mg/kg. An exceedance of the I/C-DEC for beryllium was noted in one sample
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(1/62; TP-367 [8-9ft]). Lead was detected in fifty nine samples (59/62), with 1/C-DEC
exceedances in one sample (1/54; TP-301 [7-8ft]). The detected concentrations of lead
ranged from 0.1 mg/kg to 1,400 mg/kg.

Total cyanide and PACN was detected in twenty-six (26/64) and five (5/9) samples,
respectively. Total cyanide was not detected above the I/C-DEC, with concentrations
ranging from 1 to 230 mg/kg. PACN concentrations ranged from 3.5 to 29.3 mg/kg in
subsurface soils on the FGPA.

UCLs were exceeded in ten locations on the FGPA in subsurface soils. In general,
the UCLs were concentrated in the southeastern portion of the FGPA between the central
retaining wall/former tank area and the riverfront. As presented on Figure 13A, siX
locations, proximate to the former cove area, the former water gas house and/or the
purifying filters exceeded the TPH UCL: MW-303 at a depth of 4 to 6 feet (59,000 mg/kg)
and at a depth of 14 to 16 feet (38,000 mg/kg), TB-302 at a depth of 12 to 14 feet (88,000
mg/kg), TB-304 at a depth of 14 to 16 feet (42,000 mg/kg), TP-368 at a depth of 9 to 10
feet (130,000 mg/kg), TP-300 at a depth of 8 to 9 feet (69,000 mg/kg) and TP-222, from
VHB’s 2006 SI at a depth of 2 to 3 feet (60,000 mg/kg). TP-222 also exceeded the
Naphthalene UCL, at a depth of 2 to 3 feet bgs (14,300,000 pg/kg). The sample from TP-
222 was identified as resembling coal tar. TP-303, proximate to the former water gas
house, exceeded the TPH UCL at a depth of 8 to 9 feet. TP-309, proximate to the former
retort house and UGTT-3, exceeded both the TPH and Naphthalene®* UCL at a depth of 5
to 6 feet (200,000 mg/kg and 17,000,000 pg/kg, respectively). Along the southern property
line between the FGPA and FPPA, proximate to UGTT-4, UCLs for subsurface soils were
noted at two locations: TP-353 exceeded the TPH UCL at a depth of 3 to 4 feet (160,000
mg/kg); TP-354 exceeded the TPH and Naphthalene UCL at a depth of 3 to 4 feet (110,000
mg/kg and 12,000,000 pg/kg, respectively).

As depicted on Figures 13A and 15A, the extent of applicable RIDEM criteria in
subsurface soils in the FGPA appears to be limited to the southeastern portion of the Site,
east of the retaining wall/former oil tank area. As expected, subsurface soil exceedances
appear to be coincident with areas of the FGPA where historical features and operations
were concentrated. Depths of these subsurface exceedences were also coincident with the
depths of observed staining and other observations of impact described previously and
shown on the cross sections (Figures 5, 7, 8, and 9) for this area of the Site. With the
exception of PAHs and arsenic, which tend to be more widely distributed, the entirety of
all other exceedances and UCLs were concentrated in this area of the FGPA. Across the
FGPA, the majority of exceedances occurred less than ten feet below ground surface. The
deepest exceedances were detected at 26 to 28 feet bgs along the eastern portion of the
FGPA adjacent to the river (TB-302, MW-312S/D). Subsurface soil samples collected
below these depths in this area of the FGPA and submitted for analytical testing (i.e., MW-
303 (38-40ft.), TB-304 (40-42ft.), MW-313D (42-44ft.) did not indicate the presence of
exceedances of the applicable RIDEM Method 1 criteria.

2! For naphthalene as reported as a PAH compound (analyzed via EPA Method 8270C).
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FPPA (A.P. 65B Lot 645)

Seventy-three (73) subsurface soil samples were collected from this area. Fifty-
eight (58) samples were analyzed for VOCs, fifty-three (53) samples were analyzed for
TPH, seventy-three (73) samples were analyzed for PAHSs, sixty-three (63) samples were
analyzed for arsenic, fifty-nine (59) samples were analyzed for other inorganics, fifty-nine
(59) samples were analyzed for lead, sixty-nine (69) samples were analyzed for total
cyanide, nine (9) samples were analyzed for PACN and sixteen (16) samples were
analyzed for PCBs.

VOCs were detected in up to twenty-two samples (22/58). There were no
exceedances of the I/C-DEC. GB Leachability Criterion was exceeded in one sample
(1/58; TB-9) for benzene. The detected concentrations of benzene ranged from ND to
6,220 pg/kg.

PAHs were detected in forty-four samples (44/73). Up to approximately 53.4%
(39/73) of samples had at least one individual PAH compound above the 1/C-DEC, with
the majority of the PAH exceedances limited to Benzo [a] Pyrene (39/73), Benzo [b]
Fluoranthene (18/73), Benzo [a] Anthracene (17/73)*2. The following provides a range of
the detected concentrations for the primary PAHs exhibiting exceedances: Benzo [a]
Pyrene — ND to 2,700,000 pg/kg, Benzo [b] Fluoranthene — ND to 2,100,000 pg/kg and
Benzo [a] Anthracene — ND to 3,500,000 pg/kg. One sample exceeded the UCL for
Naphthalene, Phenanthrene and Pyrene (TP-336, 7-8 feet bgs).

TPH was detected in forty-seven sample (47/53), with 1/C-DEC and GB
Leachability Criteria exceedances occurring in seventeen samples (17/53). The detected
concentrations of TPH ranged from ND to 760,000 mg/kg. TPH UCL exceedances
occurred in eight subsurface soil samples on the FPPA (8/53).

Similar to other Site areas, the inorganic impacts exceeding the I/C-DEC on the
FPPA were limited to arsenic, beryllium and lead. Arsenic was detected in sixty-three
samples (63/63), with exceedances of the I/C-DEC in twenty-three samples (23/63)%. The
detected concentrations of arsenic ranged from 1.1 mg/kg to 45 mg/kg. The highest arsenic
concentration was detected in samples collected from TP-336 (7-8 ft.), which is located
proximate to former fuel Oil Tank No. 1. Beryllium was detected in forty samples (40/59),
with exceedances of the I/C-DEC in two samples (2/59). The detected concentrations of
beryllium ranged from ND to 7.1 mg/kg. Lead was detected in fifty five samples (55/59),
with I/C-DEC exceedances in 1 sample (1/59). The detected concentrations of lead ranged
from ND to 3,800 mg/kg. The highest lead concentration was detected in samples collected

%2 The location of two historical sample locations completed by VHB on the FPPA (SS-2D and SS-4B) are
unknown. These two samples exhibited exceedances of I/C-DEC for PAHs and have been included in the
statistical summary presented in the context of the text but are not presented on Figure 13B.

2 Unknown sample location SS-2B completed by VHB exhibited an exceedance of the 1/C-DEC for arsenic
and has been included in the statistical summary presented in the context of the text but is not presented on
Figure 14B.
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from TP-384C (4-5ft), which was advanced near MW-103, along the central riverfront
area.

Total cyanide and PACN was detected in thirty-three (33/69) and two (2/9)
samples, respectively. Total cyanide was not detected above the I/C-DEC, with
concentrations ranging from 1.4 to 700 mg/kg. PACN concentrations ranged from 7.7 to
84 mg/kg in subsurface soils on the FPPA.

PCBs were not detected in any samples (0/16).

UCLs were exceeded in samples from in subsurface soils from eight locations on
the FPPA. In general, UCL exceedances were concentrated in two areas of the FPPA:
proximate to the former wooden raceway and on the southern extent of the FPPA within
the footprints of the former fuel storage tanks. Two locations, proximate to the former fuel
Oil Tank No. 3, exceeded the TPH UCL: TP-372 at a depth of 6 to 7 feet (54,000 mg/kg)
and TP-352 at a depth of 3 to 4 feet (60,000 mg/kg). Two locations, proximate to the
former fuel Oil Tank No. 2, exceeded the TPH UCL: TP-338 at a depth of 9 to 10 feet
(72,000 mg/kg) and TP-388B at a depth of 7 to 8 feet (98,000 mg/kg). Three locations,
proximate to the former fuel Oil Tank No. 1 exceeded the TPH UCL: TP-387B at a depth
of 8 to 9 feet (69,000 mg/kg), TP-333 at a depth of 8 to 10 feet (61,000 mg/kg) and TP-336
at a depth of 7 to 8 feet (760,000 mg/kg). TP-336 also exceeded the UCL for PAHs
(Naphthalene, Pyrene and Phenanthrene) at a depth of 7 to 8 feet (11,000,000, 12,000,000
and 22,000,000 ug/kg, respectively). TP-384C, proximate to the Seekonk River and a
former piping raceway between the former fuel storage tanks and the FGPA, exceeded the
TPH UCL at a depth of 4 to 5 feet (100,000 mg/kQ).

As shown on Figures 13B and 15B, the extent of applicable RIDEM criteria
exceedances in subsurface soils on the FPPA were generally limited to the former oil
storage area in the southern portion of the FPPA and the vicinity of the former wooden
raceway conveyance pipe running between the FGPA and the former fuel tanks No. 1 and
2. This is consistent with our observations of visual impacts noted on the FPPA. The
exception is PAH exceedances, which are generally located over the entirety of the FPPA.
The majority of subsurface soil exceedances on the FPPA occurred within the upper 10
feet of soil in the fill unit. The deepest soil analytical exceedances occurred at 22 to 24 feet
bgs at TB-9 and TB-308 located in the northern portion of the FPPA downgradient of the
former UST area.

SFA (A.P. 65B Lots 647, 648 and 649 and A.P. 67B Lot 11)

Twenty-two (22) subsurface soil samples were collected from this area. Fourteen
(14) samples were analyzed for VOCs, nine samples (9) were analyzed for TPH, nineteen
(19) samples were analyzed for PAHSs, fourteen (14) samples were analyzed for arsenic,
thirteen (14) samples were analyzed for other inorganics, fourteen (14) samples were
analyzed for lead, twenty-two (22) samples were analyzed for total cyanide, one (1) sample
was analyzed for PACN and thirteen (13) samples were analyzed for PCBs.
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VOCs were detected in up to five samples (5/14). There were no exceedances of
the I/C-DEC in subsurface samples in this area of the Site. GB Leachability Criterion was
exceeded in two samples (2/14) for benzene. The detected concentrations of benzene
ranged from ND to 12,000 pg/kg.

PAHs were detected in up to fifteen samples (15/19). Approximately 68.4% (13/19)
of samples had at least one individual PAH compound above the I/C-DEC, with the
majority of the PAH exceedances limited to Benzo [a] Pyrene (12/19), Benzo [b]
Fluoranthene (7/9), Benzo [a] Anthracene (9/19). The following provides a range of the
detected concentrations for the primary PAHSs exhibiting exceedances: Benzo [a] Pyrene —
ND to 240,000 ng/kg, Benzo [b] Fluoranthene — ND to 330,000 pg/kg and Benzo [a]
Anthracene — ND to 500,000 pg/kg. Exceedances of the I/C-DEC in subsurface soils were
observed throughout this area of the Site with no discernable pattern.

TPH was detected in seven samples (7/9), with 1/C-DEC exceedances occurring in
two samples (2/9) and GB Leachability Criterion exceedances in two samples (2/9; MW-
319 (8 to 10 feet) and TP-110 (5 to 6.5 feet)). The detected concentrations of TPH ranged
from ND to 65,000 mg/kg. The UCL for TPH was exceeded in a sample from MW-319
collected at a depth of 8 to 10 feet bgs.

The inorganic impacts exceeding I/C-DEC in subsurface soils in this area were
limited to arsenic and beryllium. Arsenic was detected in fourteen samples (14/14), with
exceedances of the I/C-DEC in eight samples (8/14). The detected concentrations of
arsenic ranged from 1.3 mg/kg to 66 mg/kg. The highest arsenic concentration was
detected at a sample from MW-319D S-5 (8-10ft.), which is located immediately north of
the south washout area. Results for the 24-26 ft. samples collected from this boring did not
exhibit arsenic above the I/C-DEC. Beryllium was detected in seven samples (7/14), with
exceedances of the I/C-DEC in one sample (1/14; MW-321 (0 to 4ft)). The detected
concentrations of beryllium ranged from 0.31 mg/kg to 1.3 mg/kg.

Total cyanide and PACN was detected in fifteen (15/22) and one (1/1) samples,
respectively. Total cyanide was not detected above the I/C-DEC, with concentrations
ranging from 21 to 4,860 mg/kg. Results of PACN testing for the one subsurface soil
sample analyzed on the SFA were 344 mg/kg.

PCBs were detected in three samples (3/13) with one sample (1/13) exceeding of
the I/C-DEC, GB Leachability Criterion and UCL. Sample W-BVE TP-11 (30,000 pg/kg)
of Weston’s 1988 SI provided the exceedance at a depth of 2 to 13.5 feet. TP-11 is located
on the southern side of the north washout area. Observations from this test pit indicated
black wood chips, ash, trace blue stones, slag and brick in the subsurface depths of the test
pit. As part of the Supplemental SI, in 2010 an additional soil boring (MW-334) was
drilled proximate to W-BVE TP-11 in order to further define the extent of the elevated
PCB concentrations at this location. Results of the additional soil sampling were below the
I/C-DEC of 10,000 pg/kg, with PCBs levels ranging from 620 to 2,600 pg/kg.
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UCLs were exceeded in two subsurface soil locations on the SFA. A sample from
MW-319 exceeded the TPH UCL at a depth of 8 to 10 feet (65,000 mg/kg). Sample W-
BVE TP-11, of Weston’s SI of 1988, proximate to the southern side of the north washout
area, exceeded the PCBs UCL at a depth of 2 to 13.5 feet (30,000 pg/kg).

The extents of the exceedances on the SFA were widespread. Similar to surface
soils, the majority of applicable RIDEM criteria exceedances in subsurface soils occurred
in the area that was formerly a cove on the Site, as described in Section 3 and shown on
Figure 2B. Exceedances were noted in samples collected at depths over 20 ft.bgs.(i.e.,
TB-5 25-26 ft. bgs., W-BVE-TP-14 22-24 ft. bgs., TB-6/MW-1 20-22 ft. bgs.), however,
the majority of exceedances occurred less than 10 ft. bgs.

7.40 GROUNDWATER RESULTS

As discussed in Section 5.40, during the Sl, groundwater samples were collected from all
the available, operable wells installed at the Site, whether or not NAPL was present. As
indicated in Tables 4A and 4B and the data included in Appendices B and J, the
groundwater sample set includes sixty-seven (67) sampling locations from the
Supplemental Site Investigation and previous Site investigations by others. These
groundwater sampling results are discussed by Site area below?. Results from the
groundwater rounds completed between January and December 2010 are graphically
depicted on Figures 16A and 16B (VOCs only).

Of the 121 groundwater samples collected by GZA and historically by others, fifteen wells
(15/66) exceeded the GB Groundwater Objective for one or more VOCs. Benzene was the
primary constituent of concern (11/121), followed by naphthalene (11/121 as a VOC)), and
ethylbenzene (3/121). Four samples (4/121) exceeded the GB Groundwater Objective for
naphthalene (as a PAH). The presence of these compounds in groundwater samples is
typical for former MGP sites.

Groundwater at the Site is characterized by exceedances of the GB Groundwater
Obijectives for benzene, ethylbenzene and naphthalene. Elevated levels of TPH, cyanide,
and to a lesser degree certain PAHs were also detected in Site groundwater. Please note,
RIDEM Method 1 standards for GB Groundwater areas are not established in the
Remediation Regulations for PAHs, TPH, cyanide and several VOCs. Given its observed
concentrations and chemical characteristics (i.e., volatilization potential), a Method 2 GB
Groundwater Objective was calculated for naphthalene. In terms of dissolved phase
constituents, groundwater appears to be most impacted in the FGPA and in the SFA
coincident with areas of significant subsurface soil impacts and NAPL observations. As
previously indicated in Section 2.4, the Site is within a GB Groundwater Resource Area.
The nearest GA Groundwater Resource Area and WHPA are located approximately 1.4
miles (to the east) and 2.1 miles (to the north) from the Site, respectively. However, it is
not expected that impacts from the Site would affect these groundwater drinking water
resource areas.

2 Some wells were sampled more than once.
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As presented in Tables 7A and 7B and described in more detail in Section 7.50, twenty-
seven (27/66) wells exhibited the presence of varying thicknesses of LNAPL, and
seventeen (17/67) wells exhibited the presence of varying thicknesses of DNAPL.

The following section discusses the dissolved phase VOC groundwater analytical results as
compared to the Method 1 Criteria by Site area. PAHs, TPH, and inorganic groundwater
data are subsequently discussed on a Site-wide basis.

NFA (Northern Portions of A.P. 54B Lot 826)

Fourteen (14) groundwater samples were collected from eight (8) monitoring wells
in this area. Benzene was detected in two samples (2/14), with one sample (1/14)
exceeding the GB Groundwater Objective. The range of benzene concentrations detected
was ND to 290 pg/l. Ethylbenzene was detected in two samples (2/14), with no
exceedances of the GB Groundwater Objective. Naphthalene was detected in three
samples (3/14), with two samples (2/14) exceeding the GB Groundwater Objective of
2,670 ug/1?. The range of naphthalene detected was ND to 3,900 pg/l.

Samples from the two wells that exceeded the GB Groundwater Objectives in the
NFA were MW-310D and MW-311. MW-310D is screened from 22 to 32 bgs in the sand
layer. MW-311 is screened from 5 to 20 feet bgs in the sand layer. Both of the wells are
located in the historic cove of the NFA and visual impacts have been observed in this area.
As further discussed in Section 7.50, NAPL has not been detected in these two wells
during the 2009/2010 gauging events or historically.

FGPA (Southern Portions of A.P. 54B Lot 826 and A.P. 65B Lot 662)

Forty-four (44) groundwater samples were collected from twenty-four (24)
monitoring wells in this area of the Site. Benzene was detected in thirty-one samples
(31/44), with nine samples (9/44) exceeding the GB Groundwater Objective. The range of
concentrations of benzene detected was ND to 5,200 pg/l. Ethylbenzene was detected in
thirty-one samples (31/44), with three samples (3/44) exceeding the GB Groundwater
Objective of 1,600 pg/l. The range of concentrations of ethylbenzene detected was ND to
3,900 pg/l. Naphthalene was detected in thirty-three samples (33/44), with eight samples
(8/44) that exceeded the GB Groundwater Objective. The range of naphthalene detected
was ND to 10,000 pg/1.

Samples from the twelve wells that exceeded the GB Groundwater Objectives in
the FGPA were MW-210, MW-303, MW-312S, MW-312D, MW-313D, MW-326S, MW-
326D, MW-333D, MW-335D, MW-339S, MW-339D and MW-341.

% The compound naphthalene does not have an established Method 1 GB Groundwater Objective. A Method
2 criterion of 2,760 ug/l was calculated based on Appendix F of the Remediation Regulations.
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MW-210 is screened from 5 to 15 feet bgs in the sand layer. MW-303 is screened
from 28 to 38 feet bgs in the sand layer, exhibited groundwater exceedances of benzene,
ethylbenzene and naphthalene, and DNAPL has been detected in thickness ranging from
trace amounts to approximately 2.5 feet. MW-312S is screened from 5 to 20 feet bgs in
the fill layer, had a groundwater exceedance of naphthalene, and LNAPL has been detected
in thicknesses ranging from trace amounts to 0.4 feet. MW-312D, which is screened from
23 to 28 feet bgs in the sand and glacial till interface layer, exhibited groundwater
exceedances for benzene and naphthalene, and DNAPL has been detected in trace
amounts. MW-313D is screened from 33 to 43 feet bgs in the sand and glacial till interface
layer and had groundwater exceedances of benzene, ethylbenzene and naphthalene;
however no NAPL has ever been detected in this location. MW-326S is screened from 5 to
25 feet bgs in the sand layer, exhibited an exceedance of the applicable groundwater
standards for benzene, and LNAPL has been detected in thickness ranging from trace
amounts to 0.3 feet. MW-326D is screened from 33 to 43 feet bgs in the sand and glacial
till interface layer, had a groundwater exceedances of benzene, however no NAPL has ever
been detected in this location. MW-333D is screened from 30 to 40 feet bgs in the sand
layer and had groundwater exceedances of benzene. MW-335D is screened from 23 to 33
feet bgs in the till layer and had groundwater exceedances of benzene, ethylbenzene and
naphthalene. As presented on Figure 17A, the entirety of the above identified groundwater
exceedances are located in the southeastern corner of the FGPA in the vicinity of the
former processing houses for the MGP.

MW-339S is screened from 3 to 10 feet bgs in the fill layer and had exceedances of
naphthalene. MW-339D is screened from 12 to 17 bgs in the till layer and had
groundwater exceedances of naphthalene. MW-341 is screened from 16 to 26 feet bgs in
the till layer and had groundwater exceedances of naphthalene. As presented on Figure
17A, the entirety of the above identified groundwater exceedances are located east of the
location of the former Gasholders No. 7 and 8. DNAPL has been detected in MW-341 in
trace amounts.

FPPA (A.P. 65B Lot 645)

Forty-seven (47) groundwater samples were collected from this area from twenty-
three (23) monitoring wells. For the targeted VOCs, benzene was detected in eleven
samples (11/47), ethylbenzene was detected in nine samples (9/47) and naphthalene was
detected in seventeen samples (17/47). Of those groundwater samples which had
detections, there were no exceedances of the GB Groundwater Objective in the FPPA.

LNAPL was detected in three locations (3/23); M&E MW-5, MW-314S, MW-103
ranging from trace amounts to 1.35 feet. DNAPL was detected in one location (1/23; MW-
103) with amounts ranging from trace amounts to 0.01 feet over the two NAPL gauging
events.
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SFA (A.P. 65B Lots 647, 648 and 649 and A.P. 67B Lot 11)

Sixteen (16) groundwater samples were collected from this area from twelve (12)
monitoring wells. Benzene was detected in nine samples (9/16), with one sample (1/14)
exceeding the GB Groundwater Objective. The benzene concentrations ranged from ND
to 1,000 ng/l. Ethylbenzene was detected in six samples (6/16), with no exceedances.
Naphthalene was detected in ten samples (10/16), with one sample (1/16) that exceeded the
GB Groundwater Objective. The range of naphthalene detected was ND to 3,500 ug/I1.

As presented on Figure 16B, exceedances of the GB Groundwater Objectives for
benzene and naphthalene were localized to monitoring well MW-320D. MW-320D is
screened from 14 to 24 feet bgs in the sand and glacial till interface layer. This well also
exhibited exceedances of the groundwater criteria for naphthalene and benzene, as well as
measurable thicknesses of DNAPL (ranging from approximately 2 feet to 10 feet). MW-
320D is located to the south of the north washout area and is situated at the base of the
river embankment approximately 30 feet from edge of the Seekonk River.

Cyanide

Total cyanide was detected in ninety-five (95) of the 112 groundwater samples.
The total cyanide concentrations were generally less than 1 mg/l; however, elevated
concentrations were detected samples from wells MW-201 (ranging from 2.52 mg/l to 4.1
mg/l), MW-202 (1.1 mg/l), MW-210 (1.7 mg/l), MW-313D (1.5 mg/l), MW-335S (30
mg/l) and MW-335D (1.2 mg/l) in the FGPA. These wells are located near historic MGP
features and evidence of blue staining has been observed in this area. Elevated
concentrations were also found in well MW-317S (2.1 mg/l) in the FPPA. Blue staining
has also been observed in soils in this area of the Site.

PAHSs

PAHs were detected in up to fifty-eight samples (58/121), with four exceedances
(4/121) of the Method 2 derived naphthalene GB Groundwater Objective. Groundwater
samples from wells MW-303, MW- 335D and MW-339S in the FGPA, and MW-1% in the
SFA exceeded the GB Groundwater Objective for naphthalene, with concentrations of
3,900 pg/l, 4,440 pg/l, 5,550 pg/l and 3,720 pg/l respectively. Elevated PAH compounds
(i.e., greater than 1,000 ug/l) were detected in 14 samples (14/121). The predominant
elevated PAH was naphthalene (13/121), however, 2-methylnaphthalene, acenaphthylene,
acenaphthene, flouranthene and pyrene were detected in one sample (1/121).%" The wells
where elevated groundwater PAH concentrations were detected in samples were as
follows: MW-310D (located along the riverfront in the NFA); MW-303, MW-312S, MW-
312D, MW-313, MW-4, MW-335D, (located in the FGPA in the southeastern portion of
the Site proximate to the historic MGP features); MW-202 (located on the FGPA in the

% This well (MW-1) has been sampled three (3) times since this exceedance in 1996. The elevated
concentration has not been replicated.

2" This well (MW-4) has been sampled three (3) times since these elevated concentrations (Twice in 2010
and once in 2006) and these elevated concentrations have not been replicated.
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wetland area northwest of the former oil tanks); MW-209 (located on the FGPA northwest
of the former relief holder No. 4); MW-339S, MW-339D, MW-341 (all located due east of
the former Gasholders No. 7 and 8) and MW-320D and MW-1 (located on the SFA south
of the north washout area).

TPH

Generally consistent with these elevated PAH concentrations in groundwater
samples, higher dissolved phased petroleum hydrocarbons (greater than 5,000 pg/l) were
observed in samples from wells MW-310D (NFA), MW-303 (FGPA) and MW-312S
(FGPA). The highest dissolved phase petroleum hydrocarbon impacts (greater than 10,000
ug/l) were detected in samples from wells MW-320D in the SFA with a concentration of
42,000 pg/l and in MW-335D, MW-339S, MW-339D, and MW-341 in the FGPA with
concentrations of 16,000 pg/l1, 15,000 pg/l, 10,000 pg/l and 12,000 pg/l, respectively. As
described in the following section, MW-303, MW-312S, MW-320D and MW-341 also
exhibited measurable amounts of NAPLs.

Inorganics

Twenty-nine (29) samples were collected for inorganic analysis. Infrequent
concentrations of the following inorganics were detected in relatively low concentrations:

e Zinc at a maximum concentration of 0.389 mg/l (13/29). One of the detections was
in the NFA, four of these detections were in the FGPA, six of these detections were
in the FPPA and the other two detections were in the SFA;

e Lead at a maximum concentration of 0.26 mg/l (9/29). Three of these detections
were in the FGPA, four of these detections were in the FPPA and the other two
detections were in the SFA;

e Arsenic at a maximum concentration of 0.0625 mg/l (8/29). Five of these
detections were in the FGPA, two of these detections were in the FPPA and the
other detection was in the SFA;

e Copper at a maximum concentration of 0.12 mg/l (6/29). Two of these detections
were in the FGPA, two of these detections were in the FPPA and the other two
detections were in the SFA;

e Beryllium at a maximum concentration of 0.0074 mg/l (5/29). A detection was in
the FGPA, two of these detections were in the FPPA and the other two detections
were in the SFA;

¢ Nickel at a maximum concentration of 0.25 mg/l (3/29). One detection was in the
FPPA and the other two detections were in the SFA;

e Chromium at a maximum concentration of 0.061 mg/I (3/29). One detection was in
the FGPA and the other two detections were in the SFA;

Antimony, cadmium, selenium, silver, thallium and mercury were not detected in the
groundwater samples analyzed (0/29 samples) at concentrations above the reporting limit.
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7.50  NAPL OBSERVATIONS AND SAMPLING RESULTS

A correlation exists between visual observations of impacted soils during the advancement
of borings and performance of the test pits and NAPL measurements in monitoring wells
during the subsequent gauging events. As indicated in Tables 5A, 7A, 7B, 7C and the data
included in Appendix K, the NAPL monitoring set includes 66 wells from the 2009/2010
Supplemental Site Investigation and previous Site investigations by others. As presented
in Section 6.50 and summarized in Table 7A, samples of NAPL were collected from four
wells (MW-4, MW-210, MW-312S, and MW-320D) for VOC, TPH and PAH analysis, as
well as hydrocarbon fingerprinting. Figures 17A and 17B presents the range of NAPL
measurement from the Site monitoring well network for 2009 and 2010. The information
presented below is based on the observed LNAPL and DNAPL thicknesses during this
timeframe.

As indicated in Table 5A, the thickness of NAPL present in the individual wells was
highly variable. As indicated in Section 2.4, Site groundwater elevations are tidally
influenced and have been observed to fluctuate approximately 5 feet between mean low
and high water. The thickness of NAPL has also been shown to vary tidally along with the
groundwater elevations in those wells along the riverfront area.

NFA (Northern Portions of A.P. 54B Lot 826)

Measurable amounts of NAPLs (light or dense) were not detected in the eight wells
located on this portion of the Site during the 2009 and 2010 gauging events, or historically
by others.

FGPA (Southern Portions of A.P. 54B Lot 826 and A.P. 65B Lot 662)

Measurable thicknesses of LNAPL were detected in five wells, ranging from trace
amounts (defined as less than 0.01 feet) to 0.40 feet during the 2009 and 2010 gauging
events. LNAPL was observed in wells MW-210 (0.05 feet), MW-3 (trace to 0.05 feet),
MW-312S (0.13 to 0.40 feet), MW-313D (trace to 0.01 feet) and MW-326S (trace to 0.30
feet). All of these wells are proximate to former MGP operations on the eastern portion of
this Site area.

NAPL samples were collected from wells MW-210 and MW-312S for laboratory
testing. The characteristics of the chromatogram for the product layer for MW-210
indicates the presence of a petroleum product in the boiling range of No.2 fuel oil/diesel.
The characteristics of the chromatogram for the product layer for MW- 312S indicates the
presence of two petroleum products. The first was in the boiling range of fuel oil No.
2/diesel, and the second was in the boiling range of coal tar 0il®. The fuel oil No. 2
phytane/n-C18 ratio indicates that weathering has occurred.

8 The term “coal tar oil” is based on the given name for the laboratory standard used by GZA’s ECL for
fingerprint analysis (Absolute Standard, Part No. 71282). The CAS number of the standard is 08007-45-2
which corresponds to coal tar.

January 2011 — File No. 05.0043654.00 — Page 92



GI\

Measurable thicknesses of DNAPL were also detected in six wells ranging from
trace amounts to 2 feet. DNAPL was observed in wells MW-4 (trace to 0.27 feet), MW-
303 (trace to 2 feet), MW-312S (trace), MW-312D (trace), MW-313D (trace) and MW-341
(trace). All of the wells, except for MW-341, are located on the eastern portion of this Site
area proximate to former MGP operations. The presence of DNAPL in this area is
consistent with visual observations during test pitting and boring activities. MW-341 is
located east of former Gasholders No. 7 and 8. NAPL samples were collected from well
MW-4 for laboratory testing. The characteristics of the chromatogram indicated the
presence of a petroleum product in the boiling range of coal tar oil.

VHB’s SI of 2006 indicated that MW-210 had approximately 0.03 feet of LNAPL,
and MW-3 varied between trace amounts of LNAPL to 0.13 feet. AES’s SI of 1996
indicated of MW-4 “Water was black in color with strong tar odor. Thick tar product at
bottom of well. Floating product noted.” The report also indicated relative to MW-3

“Water was clear. Strong petroleum odor and sheen noted.” This indicates that historically,
MW-210, MW-3 and MW-4 have consistently had NAPL present.

FPPA (A.P. 65B Lot 645)

Measurable thicknesses of LNAPL were detected in three wells with thicknesses
ranging from trace (defined as less than 0.01 feet) to 1.35 feet during the 2009 and 2010
gauging events. LNAPL was observed in wells M&E MW-5 (0.05 to 1.35 feet), MW-
314S (trace) and MW-103 (trace to 0.01 feet). MW-103 was noted to have “black fuel oil”
present on multiple occasions. All three of these wells are located on the eastern portion of
the FFPA close to the Seekonk River and proximate to the former piping raceway between
the Fuel Storage Tanks and the MGP. In addition, MW-314S and M&E MW-5 are located
downgradient of the 21,000 gallon former service oil USTs in the northern portion of the
FPPA. During the NAPL sampling events, insufficient NAPL was present in these wells
for laboratory testing/fingerprinting.

Trace amounts of DNAPL were detected in one well (MW-103) during the 2009
and 2010 gauging events. As indicated previously, this well is proximate to the former
piping raceway between the Fuel Storage Tanks and the MGP, but further south than M&E
MW-5 and MW-314S. Due to the limited DNAPL thickness, no samples were collected for
laboratory analysis/fingerprinting.

VHB’s SI of 2006 indicated that MW-103 and MW-109 had trace amounts of
LNAPL present. This indicates that historically, MW-103 and MW-109 have consistently
had NAPL present.

SFA (A.P. 65B Lots 647, 648 and 649 and A.P. 67B Lot 11)

There were no measurable amounts of LNAPL detected during the 2009 and 2010
gauging events.
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DNAPL was observed in wells MW-1 (trace to 0.75 feet), MW-320S (0.03 to 1.73
feet) and MW-320D (2 to 10 feet). All of these wells are proximate to the southern side of
the northern washout area and the presence of DNAPL is consistent with visual
observations during test pitting and boring activities in this area of the Site. MW-320S and
MW-320D are located downgradient from MW-1. Samples of NAPL were collected from
well MW-320D for hydrocarbon fingerprinting and alkylated PAH analysis.. The
characteristics of the chromatogram indicated the presence of a petroleum product in the
boiling range of coal tar.

VHB’s SI of 2006 indicated that MW-1 had at least 2.5 feet of DNAPL present.
AES’s SI of 1996 indicated of MW-1 that “Water was clear. Strong petroleum odor. Tar
noted on bailer and tubing.” This indicates that historically, MW-1 has had measurable
quantities of DNAPL.

7.60 RESIDUAL MATERIAL SAMPLING RESULTS

As discussed in Section 5.50, during the Supplemental SI, seven (7) discrete samples were
collected of certain residual materials encountered during the exploration program. These
residual material sampling results are summarized in Tables 8A, 8B and 8C and are
discussed by Site area below. For reference, Table 8A presents the analytical results for
those samples which were collected of “product” type material (i.e., Pipe-1-061610,
Riverside-Pipe-090110, TP-380 (1-2ft.)P, TP-384C (4-5ft.)P, RW-NW-P). Table 8B
presents the analytical results for samples which were collected of “aqueous” type material
(i.e., UGTT-1-091610). Table 8C presents the analytical results for samples which were
collected of “solid” type residual material (i.e., ROC-091510).

As presented in Table 8A, TPH fingerprint results for product samples indicated the
presence of three types of petroleum product: Fuel Oil No. 4, Fuel Oil No. 6/asphalt and
coal tar oil. Product samples collected from piping located within the former piping
raceway (Pipe-1-061610 and RW-NW-P) and observed separate phase product from test
pits completed in vicinity of the former piping raceway (TP-384C (4-5ft bgs) indicated the
presence of Fuel Oil No. 4. Given the former operations with which this process piping
was associated (i.e., former fuel oil tanks on the FPPA, which were likely used for
enrichment oil during MGP operations), these fingerprint results appear consistent with
historical use on the Site. TPH fingerprint results for samples Riverside-Pipe-090110 and
TP-386B (1.5-1.75ft bgs) indicated the presence of a petroleum product in the boiling
range of coal tar oil. These findings are considered reasonable based on the former
historical structures in the vicinity (UGTT-4) and observations of sheen characteristics
noted along the FGPA (see Section 7.60). The product sample collected from TP-380 (1-
2ft bgs) located in the access roadway east of the former fuel oil No. 1 tank on the FPPA
was identified as a petroleum product in the boiling range of Fuel Oil No. 6/asphalt. Given
the proximity to the former aboveground fuel storage tanks, these results also appear to be
consistent with historical uses on the FPPA. Due to the nature of the samples (i.e., separate
phase product), these samples represent exceedances of the UCL, as defined by Section
8.07 (A) of the Remediation Regulations.
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As discussed in Section 6.20, an underground tar tank (UGTT-1) was encountered during
advancement of TP-304 during the June 2010 investigation. The concrete pad that the tank
is located in was estimated at approximately 23 feet by 23 feet in area and 4 inches thick;
the lateral extent of the tank is unknown. From the bottom of the concrete slab, the bottom
of the tank was measured to be approximately 4 feet in depth. Based on the dimensions and
orientation of the tank, as well as available historic information, it was ascertained that the
tank consisted of the remnants of UGTT-1, as depicted on Figure 3A. The contents of
UGTT-1 consisted of a mix of water with a heavy petroleum-like “scum” on the surface.
Approximately 2.5 feet of petroleum/fuel-oil-like impacted water was measured within the
tank. No measurable product was recorded. Laboratory results from a sample of the tank’s
contents, as summarized in Table 8B, indicated the presence of benzene, toluene,
ethylbenzene, xylenes [BTEX], naphthalene, TPH and several PAHs) TPH fingerprinting
indicated the presence of a weathered petroleum product in the boiling range of Fuel Qil
No. 2/diesel.

Table 8C presents the laboratory testing results of sample ROC-091510, which consisted
of a sample of tar-like material encountered in a breakout area in near surface soils within
the access roadway to transmission towers on FPPA (refer to Figure 2B for location).
Results of this sample indicate the presence of toluene, xylene, 1,2,4-trimethylbenzene,
1,3,5-trimethlybenzene, naphthalene, TPH and several individual PAHs. TPH
fingerprinting identified the sample as a petroleum product in the boiling range of asphalt.
During the November 2010 field activities, TP-380 was advanced in this area to aid in
delineation of the oil/tar-like surface impacts observed within the access roadway area. As
discussed above, separate phase product was encountered during completion of TP-380
which was identified as Fuel Oil No.6/asphalt. Based on field observations, oil/tar-like
impacts were noted to be limited to an approximate 4 ft. by 4 ft. area in the vicinity of TP-
380, at depths ranging from 0 to 2 feet bgs.

7.70  WATERFRONT SURVEY OBSERVATIONS

Historically, observations of oil sheens emanating from the riverbank had been made by
AES and VHB. AES observed sheens/weathered seeps along the FGPA shoreline
proximate to MW-3 and MW-4, “slight sheen and odor” along the FPPA shoreline
proximate to the transmission towers and olfactory indications of “tar odor,”
“naphthalene/phenol odor” and “benthic odor” along the SFA shoreline. During an
October 22, 2004 shoreline survey, VHB observed “moderate” and “slight” sheens along
the FGPA shoreline proximate to MW-4 and MW-3, respectively. VHB also observed a
“slight spot” sheen along the FPPA shoreline proximate to W-BVE-TP-3, and “slight”
sheens on the beach sediments, but no sheens in the river. During the 2006 investigation
activities, VHB also recorded observations of the shoreline whenever working proximate
to the river over varying tidal stages. No sheens were evident during these inspections.

From October 2009 to November 2010, GZA conducted weekly to bi-weekly shoreline
observations of sheens conditions where the Seekonk River abuts the Site property which
included the NFA, FGPA, FPPA, and SFA. Observations included sheen characteristics,
sheen abundance, and approximate tidal stage. Sheen seepages were observed generally
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when the Seekonk River tidal stage was either mid-tide or low-tide. The following
describes the areas where sheen seepages were observed during GZA’s field inspections.
Sheen observations are summarized in Table 9A. Please note, certain of these sheen
observations could be the result of upgradient industrial sources.

NFA (Northern Portions of A.P. 54B Lot 826)

Observations of sheens have generally not been noted along the shoreline of the
NFA. On two occasions (July 7, 2010 and August 30, 2010), GZA did note the presence of
“long, dull bands” of sheen along the northern portion of the NFA. These sheens were
noted to be coming from an upstream area along the Seekonk River.

FGPA (Southern Portions of A.P. 54B Lot 826 and A.P. 65B Lot 662)

As presented in Section 4.10.14, intermittent sheen outbreaks were observed by
GZA near the shoreline adjacent to MW-4 on the FGPA in October 2009. The observed
sheen, which was noted to appear prior to low tide and dissipate after low tide, likely
originated from existing subsurface MGP residuals. In December of 2009, a shoreline
absorbent cap was installed covering an approximate 50 foot by 20 foot section over the
area adjacent to MW-4 associated with sheen seepage in the area. The absorbent cap was
installed to mitigate sheen seepage in this area. Details on the shoreline cap construction
are described in the GZA Short-Term Response Action Summary Report dated February
2010. As summarized in Table 9, evidence of sheen along this area of the Site after the
installation of the shoreline cap appears to be less frequently (i.e., 3 events since December
2009) and in smaller amounts.

Approximately 200-feet south of the temporary shoreline cap, intermittent sheens
have been observed along the shoreline adjacent to MW-326S/D and MW-3 in the FGPA.
During a visual shoreline survey by boat in August 2010, GZA noted the presence of a
damaged aboveground former process pipe along the riverfront area where the intermittent
sheens were observed. The damaged pipe appeared to contain a residual coal tar-like
product. In the vicinity of the broken section of a pipe, approximately 5 square feet of the
stone bulk head was coated with hardened tar-like material. The location of the pipe is
depicted on Figure 2A. A sample of the residual product from the process pipe (Riverside-
Pipe-090110) indicated that the product resembled coal tar oil (refer to Section 7.70). In
addition, GZA collected two sheen samples for laboratory analysis (Sheen-1-08302010 and
Sheen-2-08302010) adjacent to the shoreline area where intermittent sheens were
observed. The first sample, Sheen-1-08302010, was collected from sheen that was
observed at the southeast corner of the FGPA. This sheen was described as “light/faint” in
nature and noted as being possibly associated with an upstream (off-Site) source (i.e., boat
launch area to the north of the NFA). The second sample “Sheen-2-08302010” was
collected from a moderate sheen outbreak observed in the same vicinity of Sheen-1-
08302010 and noted to be along the shoreline where the residual coal tar-like material was
noted on the stone bulkhead. This sample is considered to be more representative of the
outbreak conditions along the shoreline near MW-326 and MW-3. Both sheen samples
were submitted for TPH analysis and high resolution hydrocarbon fingerprinting. Based on
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the results of this testing, Sheen-2-08302010 was submitted for additional testing,
including PAHs and geochemical biomarkers. Results of the sheen sampling are
summarized in Table 9B with laboratory data sheets included in Appendix O. As presented
in the data report included in Appendix O, sheen results for Sheen-2-08302010 indicated
the presence of a gas oil product or a mixture of diesel/No. 2 fuel oil and/or a heavier
petroleum product.

As discussed in Section 4.10.15, GZA submitted to RIDEM in October 2010 a
STRAP to address remove the pipe and restore the surrounding area. In addition, a CRMC
application package was prepared and subsequently approved related to the proposed
waterfront work (CRMC Assent No. A2010-10-004). The work described in this STRAP
will be performed upon receipt of RIDEM approval.

FPPA (A.P. 65B Lot 645)

Sheen spots have been observed between wood pylons at the bulkhead adjacent to
MW-315S/D in the FPPA. The sheen spots were observed while conducting a visual
shoreline survey by boat in August 2010. Sheen spots were observed at mid- and low-tide
stages only.

A 34-inch diameter CSO pipe discharges to the Seekonk River adjacent to MW-
103 on the FPPA. An approximate 5 foot by 10 foot area has eroded and collapsed on the
inland side of the bulk head where the CSO pipe discharges. On August 20, 2010, GZA
observed a slight sheen on pooled water in the described washout area between the
concrete bulkhead and the CSO pipe between mid- and low-tide.

SFA (A.P. 65B Lots 647, 648 and 649 and A.P. 67B Lot 11)

On August 20, 2010, GZA observed a slight sheen in runoff water draining from
the south washout in the SFA portion of the Site. The sheen has been observed at mid-tide.

On two occasions (July 7, 2010 and August 27, 2010), GZA observed sparse sheen
spots on the surface of river sediments immediately adjacent to the south washout area in
the SFA portion of the Site. The sheen spots were observed at low-tide when the sediments
were exposed.

7.80 SEDIMENT RESULTS

As presented in Section 4.10.11, during the July 2008 sediment study completed by
Anchor/ARCADIS, forty-nine (49) sediment cores were completed within the Seekonk
River adjacent to the Site, ranging in depths from 1 to 14 feet. From the 49 cores, forty-
eight (48) sediment samples were collected and submitted for physical and chemical
analyses, including PAHs, TPHSs, 13 priority pollutant metals, VOCs, PACN and TOC. A
subset of samples were also analyzed for an extended list of alkylated PAH compounds to
aid in the determination of the type and potential source of the petroleum compounds
present in a sample. Results are provided in Tables 3-2 through 3-6 of the June 2009
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Sediment Data Report included as Appendix D. Distribution of Total PAHs and selected
individual PAH compounds are depicted on Figures 4-A through 4-D of Appendix D.

Total PAHs were detected in all samples and ranged from a minimum concentration of
6,100 png/kg at Station SC40 to a maximum concentration of 16,000,000 pg/kg at Station
SW2. The mean sediment total PAH concentration was 438,744 ug/kg. As presented on
Figures 4-A through 4-D, the highest PAH sediment concentrations were observed
adjacent to the FGPA and FPPA/SFA portions of the Site. On the FGPA, the highest PAH
concentrations were located in the southern portion of the area, proximate to the existing
aboveground former process piping discussed in Section 4.10.15 and the sheen outbreak
area described above in Section 7.80. On the SFA, elevated PAH concentrations were
detected in the river sediments located proximate to the south washout area. In addition,
elevated total PAH concentrations were observed in the river sediments located adjacent to
the Site area boundary between the SFA and FGPA.

Out of a total of 65 target VOCs, only 15 were detected including 1,2,4-trimethylbenzene,
1,3,5-trimethylbenzene, 2-butanone, acetone, bromomethane, carbon disulfide,
ethylbenzene, isopropylbenzene, n-butylbenzene, n-propylbenzene, o-xylene, p/m-xylene,
p-isopropyltoluene, sec-butlybenzene and toluene. Many of the VOC compounds were
detected were “J” qualified, indicating the result is an estimate. Similar to PAHs, the
highest VOC concentrations were detected at sample location SW-2 proximate to the
FGPA. In general, the total VOC concentrations were low, with results ranging from 4.6
ng/kg (Station SC45) to 22,090 ng/kg (Station SW2).

Measurable TPH was detected in all samples, with concentrations ranging from 406 to
87,700 mg/kg. The maximum TPH concentration was detected at Station SW-2. With the
exception of this sample location, TPH concentrations in sediment did not exceed
approximately 14,000 mg/kg in the Seekonk River adjacent to the Site.

For metals, all 13 metals were detected in at least one sample, although many results were
estimated (i.e., “J” qualified). There were no detected concentrations of PACN.

In general, limited observations of visual and/or olfactory evidence of impacts were noted
in the sediment core logs completed by Anchor/Arcadis. Many sediment locations noted
the presence of “no apparent oil/tar odor or staining.” At locations were observations were
noted, the descriptors of sediment impacts included “bluish spotty sheen, scattered sheen,
iridescent sheen, pin-head sized droplets/smears of brown product on gloves, silver sheen,
slight to strong petroleum-like odor, coal tar-like odor and charcoal-like odor.”

In general, the field investigation findings indicate relatively elevated PAH concentrations
are concentrated in localized areas at the Site. These areas are located adjacent to southern
portion of the FGPA, southern extent of the FPPA and the SFA, and generally coincide
with portions of the Site where significant upland impacts were noted. When compared to
other New England properties that were formerly occupied by MGPs, however, the
concentration and extent of organic compounds (PAHs and VOCs) in sediment was
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generally lower in magnitude (i.e., for PAH and VOC concentration) and occupied a
smaller area in the river.

8.00 POTENTIAL EXPOSURE PATHWAYS AND RECEPTORS

This section provides a description of the potential exposure pathways at the Site which
were evaluated as part of this SIDR. Specifically, this section outlines the Site’s
environmental setting; the nature and type of impacts detected/observed; the nature of
exposure pathways; and the location of current potential human and environmental
receptors.

8.10 BACKGROUND

The Site was the location of the former Tidewater MGP and the Pawtucket No. 1 Power
Station. A review of historic records indicate that the Site has been developed since at least
1881 and used primarily for industrial purposes. MGP operations began at the FGPA
portion of the Site in the 1880s and were substantially concluded in 1954, although peak
shaving operations continued until the late 1960s. Power plant operations were conducted
on the FPPA for approximately 85 years, beginning with construction of the power plant in
the early 1890s and ending when the facility ceased operations in 1975. Portions of the
Site along the shoreline in the NFA, FGPA, FPPA and SFA, as presented on Figures 2A
and 2B, were created by progressive filling of the riverfront. The near present day
shoreline appears to have been in-place by at least approximately 1950. Progressive filling
of certain areas occurred dating back to at least 1884 based on the earliest record reviewed
by GZA. Presently, the Site is largely vacant with the exception of an active gas regulating
station on the FGPA and use of the FPPA as an active switching station and electric
substation.

Spills/releases of residual materials have been documented at the Site by RIDEM since the
late 1970s/early 1980s when RIDEM began documenting spills/releases. In addition, given
the historical use of the Site as a MGP and power plant, numerous undocumented historic
spills, overflows and releases of oils, tars and other process residuals likely occurred at the
Site prior to the period when RIDEM began documenting spills/releases. Incidental spills
related to activities such as material handling and equipment maintenance, and leakage
from above and below grade equipment, vessels, and tanks were a typical aspect of these
plants given the temperatures and pressures of the gasses being produced and contained,
and the materials of construction for tanks, holders, vessels, and piping. These types of
spills and releases are described in information reviewed by GZA in preparing this report.
In addition, during Site investigations, visual evidence of construction materials which
would be susceptible to leakage were observed. Since the majority of the Site was
unpaved, it is likely that incidental spills and leaks infiltrated the ground. The more recent
Site releases documented by RIDEM include surface releases from former equipment and
structures (i.e., mercury release within former Machine Shop, storm water release from
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former Gasholder No.7), as well as evidence of below grade releases to the river associated
with MGP residuals (i.e., sheen outbreaks).

As described in Section 4.00, several Site investigations, limited response actions, and
other activities have been completed to address certain environmental concerns at the Site
between 1986 and present day. The activities completed to date at the Site have included
various UST closure activities; limited on-Site soil removal activities associated with the
mercury release; soil restoration activities associated with the storm water release from
Gasholder No. 7; decommissioning and dismantling of Gasholders No. 7 and 8; installation
of a temporary shoreline cap to limit the migration of sheen materials to the Seekonk River
and potential exposure of the aquatic environment to sheen materials; and excavation of
blue-stained surface soils within access roadways and parking areas on the FPPA. As
described in Section 4.10, short term response actions are currently planned to address the
above ground portion of a former steel process pipe observed along the Seekonk River and
the washout area located on the SFA. National Grid currently anticipates these activities
will be performed in 2011.

8.20 ENVIRONMENTAL CONSIDERATIONS

The approximately 23-acre Site is located adjacent to the Seekonk River. Site topography
generally slopes downward toward the Seekonk River, with an approximate maximum
elevation of 35 feet (MSL) along the western boundary of the Site to approximately 8 feet
(MSL) along the river’s edge. The regional topography on the Site slopes downward east
toward the Seekonk River. The eastern area of the Site is located within the 200 foot
jurisdictional limit of the CRMC and the majority of the property is located within the 100
year floodplain of the river. The shoreline of the river is comprised of the following
construction types: a man-made bulkhead and steel structures (majority of FPPA and
southern extent of FGPA), stone retaining walls with rip-rap embankments (NFA and
northern portion of FGPA) and a mix of rip-rap, brick, clinker and vegetation leading to
natural tidal flats (southern FPPA and SFA). The majority of the Site surface is
unimproved. There are certain areas of deteriorated pavement and concrete and the interior
roadways are generally graveled.

The Site is zoned by the City of Pawtucket as Riverfront-Mixed Use (RD-3). Under current
and foreseeable future conditions, the Site will likely continue operation as an electrical
substation and natural gas facility owned by National Grid (industrial/commercial use).
Given the history of Site use and observed impact, it is likely that National Grid will place
an ELUR on at least portions of the Site restricting single family housing and certain other
activities (e.g., gardening) as an integral part of the final Site remedy.

Site subsurface stratigraphy generally consists of fill materials underlain by stratified
gravel, sands, silt and clay, underlain by glacial till and bedrock. The fill materials were
generally identified to consist of varying percentages of sand, coal, ash, slag, and former
building/structure debris. The thickness of these fill materials have been observed to range
from approximately 1 to 2 feet in the northwestern portion of the Site to over 20 feet in the
southern portion. Consistent with the development history, the western portion of the Site
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generally exhibits the least significant fill thickness and the more significant fill
thicknesses were observed on the eastern portion of the Site adjacent to the Seekonk River.
The foundations of certain historic gas plant features are visible at the surface in the central
portion of the FGPA. The foundations and other features of certain former gas and power
plant structures, buildings, concrete and brick foundations, tanks, piping, etc. were
encountered during these Site explorations. The native materials encountered in the
northwestern portion of the Site were consistent with estuarine deposits, while the
materials encountered beneath the fills across the remainder of the Site consisted of glacial
outwash and marine deposits. The estuarine, glacial outwash and marine deposits are
underlain by glacial till and bedrock.

The elevation of the top of the glacial till is inferred to generally slope downward from
west to east as the estuarine and outwash deposits thicken. The top of the glacial till was
encountered at approximately elevation -15 feet (NGVD29) to -35 feet (NGVD29)
proximate to the Seekonk River. The top of the glacial till was deepest in the central and
southern portion of the FGPA and in the SFA adjacent to the river. The top of the glacial
till was encountered at approximately elevation -17 feet (NGVD29) in the SFA to 13 feet
(NGVD29) in the NFA proximate to the western portion of the Site (Taft Street, NBC
easement and Thornton Street). With the exception of the central portion of the FGPA, the
top of the bedrock surface also slopes downward in a general west to east direction towards
the Seekonk River. The bedrock surface was encountered at approximately elevation 4
feet (NGVD29) along the western portion of the Site and at -20 to -36 feet (NGVD29)
proximate to the Seekonk River. Shallow bedrock, encountered at approximately 5 feet
below grade along with a bedrock outcrop were observed in the central portion of the
FGPA, west and east of a concrete retaining wall. The ground surface elevation drops
approximately 0.5 and 10 feet on the west and east side of this retaining wall, respectively,
which runs in a north/south orientation (see Figure 2A). The bedrock high in the central
portion of the FGPA extends from the outcrop approximately 400 feet south towards the
FPPA. Observations suggest that from this central area, the bedrock surface slopes
downward in an easterly and northerly direction towards the Seekonk River. Along the
riverfront, the bedrock surface dips to the south/southeast and to the north/northwest.

Approximately 90% of the Site is comprised of gravel surfaced access roads and parking
areas and wooded/vegetated areas. The remaining 10% of the Site is improved with asphalt
paved areas, buildings and the remnants of concrete foundations and slabs. Given that the
majority of the Site is comprised of gravel and landscaped surfaces, the majority of storm
water is expected to infiltrate the surface and recharge the groundwater. Excess storm
water which does not permeate the ground surface is expected to generally flow eastward
across the Site via overland flow into the Seekonk River. A City of Pawtucket storm drain
line traverses the FPPA portion of the Site. In addition, within the south washout area
located on the SFA are the remnants of a storm drainage system consisting of a deteriorated
headwall and two 15-inch diameter concrete pipes that convey off-Site storm water runoff
from the nearby school and athletic facility. These municipal storm drain lines on the FPPA
and SFA discharge directly into the Seekonk River. Review of groundwater elevations
observed in monitoring wells at the Site indicate that groundwater flow patterns on the
FPPA may be locally affected by the presence of the City of Pawtucket storm drain. On
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the FPPA, three storm water collection structures have also been observed in the vicinity of
the No. 1 Power Station. No catch basins have been observed on the NFA, FGPA or SFA.

Observed groundwater elevations have ranged from approximately 9 to 20 feet NGVD29
(near the northwestern portion of the Site) down to 4 to -1 feet NGVD29 proximate to the
Seekonk River. In general, groundwater is encountered within the fill materials across the
FPPA and SFA where the fill thicknesses are more significant and within the underlying
native materials in the FGPA and NFA. Regional groundwater flow is to the east towards
the Seekonk River. Site groundwater elevations are tidally influenced and have been
observed to fluctuate approximately 5 feet between mean low and high water.

Upward vertical gradients were observed in the upland multi-level well locations on the
FPPA. This information is consistent with the fact that Site is located along a river at the
base of a local topographic high. Vertical gradient data for the multi-level wells along the
Seekonk River indicates the presence of intermittent upward and downward vertical
gradients, further suggesting that the wells located along the river are tidally-influenced.

The groundwater underlying the Site is classified as GB (i.e., classified as not suitable for
public or private drinking water use). The nearest GA designated area is located
approximately 1.4 miles east of the Site (opposite side of the Seekonk River). The Site and
surrounding area are serviced by municipal drinking water. There are no public drinking
water supplies within a one-mile radius of the Site. The nearest well head protection area
(WHPA) is approximately 2.1 miles north of the Site.

8.30 EXPOSURE PATHWAYS

Based on the nature and extent of impacts observed on-Site, the following potential
pathways have been identified for current use of the Site:

1. Potential migration of LNAPL and DNAPL into the Seekonk River;

Direct contact with near surface impacted soils;

Potential for off-Site tracking of impacted surface materials from certain areas via
vehicle and pedestrian traffic;

Potential erosion of impacted surface soils and potential runoff to the Seekonk River;
Direct contact with subsurface soils by future construction/utility workers;

Potential for continued degradation of groundwater quality; and

Potential migration of impacted groundwater.

wn

No ok

DNAPL and LNAPL, both in the form of accumulated thicknesses within groundwater
monitoring wells and visual observations made during the performance of investigations
were detected in certain areas of the Site. With respect to observations within groundwater
monitoring wells as recorded by GZA between April 2009 and December 2010, DNAPL
impacts were predominantly observed within the FGPA, FPPA® and SFA portions of the

% |n the FPPA, DNAPL was detected in trace amounts in one well (MW-103). Based on visual and olfactory
observations this DNAPL is presumed to be a relatively heavy fuel oil (similar to No. 6).
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Site, immediately adjacent to the Seekonk River. The monitoring well with the greatest
thickness of measurable DNAPL (MW-320D, approximately 2 to 10 feet thickness
observed) is located on the SFA. Given the length of time they have been in the environment
at this Site and their physical properties, observed DNAPLs (coal tar) are likely relatively
slow moving in the environment. Further migration of observed DNAPL would likely be
very slow. = The DNAPL observed at this Site would tend to “sink” in the source areas
through more permeable deposits (i.e., granular portions of the fill) and accumulate on lower
permeable deposits (i.e., silty marine deposits, glacial till or bedrock). On the SFA,
significant coal tar soil impacts (indicative of potential DNAPL) were noted at depths at and
below the water table within the fill and native sand layer. On the FGPA, DNAPL impacts
were generally located in areas where former MGP operations were concentrated,
particularly those related to separation and tar processes (i.e., clarification tanks, separators,
boiling tanks). Limited DNAPL impacts were also observed on the western portion of the
FGPA. Similar to the SFA, significant coal tar-like impacts were generally noted in soil on
the FGPA at depths at and below the water table in the fill and sand units. Given the
significant visual impacts at depth observed on the FGPA and SFA as shown on cross-
sections A-A’ and B-B’ (Figures 5 and 6), DNAPL vertical migration through the more
permeable fill, underlying sands and/or silt materials appears to have occurred. However,
with the exception of a few select locations (i.e., MW-341, MW-312), limited visual impacts
were generally noted in the underlying till at the Site. Remnants of several subsurface
foundations, tanks, vaults, etc. related to the former MGP were observed in the central,
southern and eastern portions of the FGPA. Explorations performed in the vicinity of these
features generally exhibited the most significant impacts (tar saturated soils, staining, etc.).
While these features were abandoned several decades ago, continued release of tars, oils,
and other residual materials from certain of these former structures represents a potential
source of impact to the environment.

Measurable LNAPL impacts at varying thicknesses were detected in monitoring wells
located on the FGPA and FPPA. In addition, evidence of separate phase product was noted
within soil explorations completed in the vicinity of the former piping raceway and piping
associated with the former ASTs, as well as near the former fuel storage tanks No. 1 and 2.
Monitoring wells which were observed to have measurable levels of LNAPL were generally
located within approximately 200 feet of the shoreline. The migration of LNAPL is
influenced by its physical and chemical properties as well as hydrogeologic conditions.
Based on the estimated hydraulic transmissivity of the soils adjacent to the river and the tidal
nature of the Seekonk River, there is a potential for LNAPL migration to the river. The
shoreline downgradient of the areas of LNAPL impacts is constructed of a manmade
bulkhead and steel structures and stone retaining walls with rip-rap embankments, and is
noted to be in varying degrees of disrepair. Evidence of sheen outbreaks ranging from
spots to bands have been observed in the Seekonk River adjacent to the areas of the Site
where upland LNAPL impacts have been noted. These observations may be the result of
LNAPL migration, migration of DNAPL, or a combination of both. It should be noted that
installation of the temporary shoreline cap along a portion of the FGPA where historic
sheens were observed appears to have mitigated the occurrence of sheen outbreaks from this
area of the Site (see Figure 2A).
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Results of sediment sampling within portions of the Seekonk River adjacent to the Site
indicate the presence of visual impacts to sediment in cores collected proximate to the
FGPA, FPPA and SFA as depicted on Figures 9, 10 and 11, respectively. Sediment located
immediately downgradient of MW-326 on the FGPA (i.e., SW-2; see Figure 9) was noted
to have “sediment covered with bluish-silver sheen, brown product on gloves, heavy
possible petroleum-like odor.” Further from the FGPA shoreline (SC-13A), evidence of
“silver sheen, moderate to strong petroleum-like odor” was noted on the sediment. At this
location, “silver sheen, brown product and coal tar-like odor” was also noted on the
sampler®®. Downgradient of the FPPA (see Figure 10), sediment was noted to have a
“heavy silver sheen, pin-head size smears/droplets of brown product on gloves, trace to
moderate petroleum-like odors” at locations SC16 and SC9. Location SC17 was noted to
have “scattered small bluish spotty sheens throughout, organic odor” which was
interpreted by GZA to be indicative of organic sheen based on noted olfactory observations
and not Site related. Sediment located downgradient of MW-320 on the SFA (see Figure
11) was noted to contain “small spotty bluish sheens” at SC31 and SC32. Olfactory
comments at SC31 included “charcoal-like odor and petroleum-like odor,” while
“charcoal-like odor” was noted at SC32. Evidence of “charcoal-like odor” was interpreted
by GZA as potential coal tar-like impacts on the cross-section. In addition to these visual
impacts to sediment, as discussed in Section 7.90, elevated PAH concentrations were noted
in river sediments proximate to the FGPA and adjacent to the Site area boundary between
the SFA and FPPA.

These observed sediment impacts adjacent to the FGPA, FPPA and SFA portions of the
Site could be the result of migration through the fills or through the underlying sand unit
via vertical gradients/tidal influences. It is also noted that regional impacts to the Seekonk
River are noted from other possible upgradient industrial sources.

For surface soil, the primary potential exposure pathways of concern at the Site are direct
contact, erosion, and potential on/off-Site vehicle/pedestrian tracking. The entirety of the
Site is fenced and restricted to unauthorized access. Widespread arsenic and PAH surface
soil impacts were detected across the Site at concentrations exceeding the I/C-DEC. TPH
impacts above the I/C-DEC and GB Leachability were primarily noted on the FGPA and
FPPA in areas of the Site where historic operations related to the MGP and power plant were
concentrated. Lead surface soil impacts were primarily noted on the FGPA proximate to the
former Gasholders No. 7 and 8 and on the FPPA within the former oil storage areas and the
hillside area north of former fuel Oil Tank No. 3. Cyanide surface soil impacts were also
noted at the Site, primarily in the southern portion of the FPPA proximate to the former fuel
storage tanks. Exceedances of the UCL for lead, PAHs, TPH and cyanide were encountered
in surface soils on the FGPA, FPPA and SFA portions of the Site. Lesser concentration
surface soil impacts were noted on the NFA portion of the Site.

For subsurface soils, the primary exposure pathway of concern is direct contact to impacted
soils during potential future construction/utility work. Similar to surface soil, impacts

% Due to the olfactory observations noted in the sediment core samples of petroleum-like odors, this location
was inferred by GZA to consist of petroleum impacts on the cross-sections based on our knowledge of
upland environmental conditions.
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associated with subsurface soils at the Site are primarily associated with elevated
concentrations of PAHs and TPH above the RIDEM Method 1 criteria, with select
exceedances of VOCs and certain inorganics (lead, arsenic, beryllium, PCBs). In addition,
the most elevated subsurface impacts tend to be observed on the FGPA, FPPA and SFA
portions of the Site coincident with former MGP and power plant operations. Exceedances of
the UCL are noted in subsurface soils for select PAHs, TPH and PCBs.

Groundwater at the Site is characterized by exceedances of the GB Groundwater
Objectives for benzene, ethylbenzene and naphthalene. Elevated levels of TPH, cyanide,
and to a lesser degree certain PAHs were also detected in Site groundwater. In terms of
dissolved phase constituents, groundwater appears to be most impacted in the FGPA and in
the SFA coincident with areas of significant subsurface soil impacts and NAPL
observations. Dissolved phase constituents are likely very mobile and expected to move
with the groundwater toward the Seekonk River. However, as previously indicated, the
Site is within a GB Groundwater Resource Area. The nearest GA and WHPA are located
approximately 1.4 miles (to the east) and 2.1 miles (to the north) from the Site,
respectively. Given the observed groundwater flow patterns on-Site, the regional
groundwater flow direction (towards the Seekonk River) and the locations of the nearest
public drinking water supplies and WHPA (not located hydraulically downgradient of the
Site), it is not expected that impacts from the Site would affect these groundwater drinking
water resource areas. Furthermore, groundwater at the Site is not expected to be classified
as a potential future source of drinking water, therefore drinking-water related exposures
do not appear to pose a significant level of risk at the Site.

8.40 POTENTIAL RECEPTORS

Based on an evaluation of observed impacts, the potential pathways described above, and the
current Site use, the following have been identified as current potential receptors:

e On-Site workers associated with the limited Site industrial operations;

e Trespassers and their potential on-Site activities (both on National Grid and City
owned parcels); and

e Ecological, including receptors associated with terrestrial and aquatic environments
(Seekonk River).

On-Site workers are currently limited to National Grid employees and subcontractors
whose activities are primarily related to the natural gas regulating station and the electrical
switching station. These employees do not typically enter the areas of the Site where
primary impacts have been observed. With respect to trespassers, as indicated previously,
the Site is surrounded by locked perimeter fencing.
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9.00 SUMMARY AND CONCLUSIONS

This section serves to summarize the information presented in this SIDR and includes
descriptions of the primary environmental impacts observed.

9.10 SUMMARY OF SITE SETTING AND HISTORY

The Site was the location of the Tidewater MGP and the Pawtucket No. 1 Power Station.
The Site is currently largely vacant with the exception of an active natural gas regulating
station located on the northwest portion of the Site and use of the former Power Plant Area
as an active switching station and electric substation. The active switching station and
electrical substation are located on the central portion of the Site. The Site is secured with
a locked perimeter chain-link fence. The Site is situated between Taft Street, an extension
of Tidewater Street and Thornton Street to the west and the Seekonk River to the east. The
Site is composed of seven parcels encompassing approximately 23 acres of land owned by
National Grid and the City of Pawtucket.

The Site has been subdivided into the following four areas based on their geographic
location, past use and/or past occupants.

North Fill Area (NFA);

Former Gas Plant Area (FGPA);
Former Power Plant Area (FPPA); and
South Fill Area (SFA).

Site topography generally slopes from west to east downward towards the Seekonk River.
The eastern area of the Site is located within the 200 foot jurisdictional limit of the CRMC.
The Site’s surface consists primarily of vegetation and gravel. Certain areas of
deteriorated pavement and concrete also exist. The interior roadways are generally
graveled.

Site subsurface stratigraphy generally consists of fill materials underlain by stratified
gravel, sands, silt and clay, underlain by glacial till and bedrock. The fill materials were
generally identified to consist of varying percentages of sand, coal, ash, slag, and former
building/structure debris. The thickness of these fill materials have been observed to range
from approximately 1 to 2 feet in the northwestern portion of the Site to over 20 feet in the
southern portion. The foundations of certain historic gas plant features are visible at the
surface in the central portion of the FGPA. The foundations and other features of former
gas and power plant structures, buildings, concrete and brick foundations, tanks, piping,
etc. were encountered during these Site explorations.

The groundwater underlying the Site is classified as GB. Groundwater classified as GB
refers to those groundwater resources which the Director has designated as not suitable for
public or private drinking water use. The nearest GA and WHPA are located
approximately 1.4 miles (to the east) and 2.1 miles (to the north) from the Site,
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respectively. Given the observed groundwater flow patterns on-Site, the regional
groundwater flow direction (towards the Seekonk River) and the locations of the nearest
public drinking water supplies and WHPA (not located hydraulically downgradient of the
Site), it is not expected that impacts from the Site would affect these groundwater drinking
water resource areas. Furthermore, groundwater at the Site is not expected to be classified
as a potential future source of drinking water, therefore drinking-water related exposures
do not appear to pose a significant level of risk at the Site.

MGP operations began in the 1880s and were substantially concluded in 1954, although
peak shaving operations continued until the late 1960s. From the 1880s until 1954 the
MGP generated gas using the coal carbonization and carbureted water gas processes. Coal
was used as the principal fuel to produce coal gas in the coal carbonization process, while
coke (enriched with fuel oil) was used to produce carbureted water gas. Coal and tars were
also commonly used as feedstock in the carbureted water gas process. Coal and coke
storage areas were located on the NFA, FGPA, and the FPPA. These raw materials were
barged to the Site and the storage areas were generally positioned along the Seekonk River.
In the later years of operation (1954 until the late 1960s), the MGP produced gas using oil
and propane for peak shaving purposes. Residual by-products were generated during
certain operational production phases of the MGP processes. Tars were a primary residual
by-product of all three gas production processes. Coal tar is typically denser than water,
relatively slow moving in the environment and persistent under geologic and
hydrogeologic conditions typical of that found at the Site. It is generally composed of a
complex mixture of PAHSs that exhibit low volatility, low solubility, low biodegradability
and high adsorption tendencies. Lighter oils, raw condensate and purifying wastes
represent other residual streams from the MGP. The purifying process often generated
residual filtration mediums, containing the filtered gas impurities such as naphthalene,
cyanide, metals, sulfur, ammonias, phenols, and tars.

Power plant operations were conducted for approximately 85 years, between sometime in
the early 1890s, when construction of the power plant began, until the facility was ceased
operation in 1975.  During this timeframe, the plant used coal and petroleum based
products for electricity generation. The plant also used residual byproduct tar from the
MGP for electricity generation. The primary source of potential environmental impacts
associated with the former power plant operation is the storage, handling, transfer and use
of fuel, particularly the petroleum products historically stored in the larger tanks located
on the southern portion of the FFPA.

The shoreline of the Site was altered significantly as a result of historic filling.  This
filling was initiated as early as 1884 (earliest records reviewed by GZA) and by
approximately 1950 the shoreline was near its current configuration. The majority of the
current shoreline (with the exception of the southern portion of the FPPA and SFA) has
been improved with various retaining structures.

Spills and releases of residual materials have been documented at the Site. These include

releases documented by RIDEM since the late 1970s/early 1980s when RIDEM began
documenting spills/releases, as well as historic spills/releases which occurred during plant
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operations. These historic releases include spills, overflows and other releases of oils, tars
and process residuals from activities such as equipment maintenance and leakage from
above and below grade equipment, vessels, and tanks. These types of historic
spills/releases were typical of these types of plants given the temperatures and pressures of
the gasses being produced and contained, and the materials of construction for tanks,
holders, vessels, and piping. The more recent Site releases documented by RIDEM
include surface releases from former equipment and structures (i.e., mercury release within
former Machine Shop, storm water release from former Gasholder No.7), as well as
evidence of below grade releases to the river associated with MGP residuals (i.e., sheen
outbreaks).

Several Site investigations, limited response actions, and other activities have been
completed to address certain environmental concerns at the Site between 1986 and present
day. The activities completed to date at the Site have included various UST closure
activities, limited on-Site soil removal activities associated with the mercury release, soil
restoration activities associated with the storm water release from Gasholder No. 7,
decommissioning and dismantling of Gasholders No. 7 and 8, installation of a temporary
shoreline cap to limit the migration of sheen materials to the Seekonk River and potential
exposure of the aquatic environment to sheen materials, and excavation/capping of blue-
stained surface soils within access roadways and parking areas on the FPPA. In addition to
these activities, several iterations of environmental investigations have been performed at
this Site.

9.20 SUMMARY OF INVESTIGATIONS AND RESULTS

This SIDR presents a comprehensive summary of all relevant environmental investigations
and data collected at this Site including the most recent investigations conducted by GZA
on behalf of National Grid between December 2009 and December 2010. This most recent
investigation program involved the completion of fifty-seven (57) soil borings, with thirty-
nine (39) of the boring locations completed as groundwater monitoring wells (including
several locations being completed as multi-level wells); the performance of ninety-eight
(98) test pits; the collection and analysis of eighty-two (82) surface soil samples; the
collection and analysis of one hundred and ten (110) subsurface soil samples; the
collection and analysis of eighty-seven (87) groundwater samples; LNAPL/DNAPL
sampling and gauging; a tidal study; and the analysis of certain residual materials.

As summarized in Section 8.00 and detailed in the nature and extent of impacts described
in Section 7.00, certain soil, groundwater and sediment impacts related to the former MGP
and power generation operations remain in the environment at the Site. MGP residuals
and petroleum hydrocarbon related impacts were detected in both surface and subsurface
soils. In general, subsurface soils located at/or below the water table exhibited more
significant impact when compared to surface soils. Surface soils at the Site exhibit
widespread exceedances of the I/C-DEC primarily related to PAHs and certain inorganics
(most notably arsenic and lead). More sporadic exceedances of the GB Leachability
Criteria were observed in surface soils. 1/C-DEC and GB Leachability Criteria
exceedances were also observed in subsurface soils. In certain areas of the Site (FGPA,
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FPPA, and SFA), detections in subsurface soils were more elevated when compared to the
surface soil results. In terms of groundwater quality, dissolved phase VOC GB
Groundwater Objective exceedances were observed in the eastern portion of the FGPA,
FPPA, and SFA. Typical of former MGP and power plant sites, the most prevalent
compounds detected in groundwater were benzene and naphthalene. Groundwater in these
areas were also impacted by TPH and cyanide, and to a lesser extent PAHs. In certain
areas of the Site, sporadic UCL exceedances in the surface soils and more widespread UCL
exceedances in subsurface soils, particularly in the FGPA and FPPA, were identified. In
addition, LNAPL is observed on the eastern portion of the FGPA and FPPA and DNAPL
is observed on the eastern portions of the FGPA, FPPA and SFA adjacent to the riverfront
within groundwater monitoring wells.

As described in Section 8.00, current potential receptors include on-Site workers,
trespassers, and certain ecological receptors in terrestrial and aquatic environments
associated with the Seekonk River. The following presents a summary of observations
made and environmental data collected in comparison to relevant RIDEM standards.

e Surface Soils: In general, results of the analytical testing for surface soils at the Site
(i.e. upper 2 feet of the soil column) indicate widespread exceedances of the 1/C-DEC
for arsenic and PAHSs (primarily Benzo [a] Pyrene, Benzo [b] Fluoranthene and
Benzo [a] Anthracene). Please note, certain of the arsenic exceedances in surficial
soils are the result of the relatively low I/C DEC for arsenic of 7 mg/kg. Visual
evidence of fill was noted for the vast majority of surface soils on the Site. The
primary exposure pathways of concern are direct contact with impacted soils,
erosion/tracking of surface soils. With respect to the former, the entirety of the Site
is surrounded with a locked perimeter fence.

o NFA: I/C-DEC exceedances for both PAHs and arsenic were detected in surface
soils throughout this area of the Site. In addition, TPH was detected at two
locations above the I/C-DEC and GB Leachability criteria and an isolated area of
elevated lead was detected near the north boundary and on the adjacent City
owned property to the north.

o FGPA: Results of the analytical testing for surface soils in the FGPA indicate the
presence of TPH above the I/C-DEC and GB Leachability criteria primarily in
the central portion of the FGPA, proximate to the former retort and water gas
houses.  Lead was detected in several samples in the vicinity of former
Gasholders No. 7 and 8 at concentrations exceeding the 1/C-DEC, with one UCL
exceedance. Both PAHSs and arsenic were detected at concentrations in excess of
the 1/C-DEC throughout this area of the Site. In general, arsenic was more
prevalent on the western portion of this Site area proximate to former MGP
operations while PAHs were detected in all areas of the FGPA.

o FPPA: Results of the analytical testing for surface soils in FPPA indicate the

presence of surface soil exceedances above the applicable RIDEM Method 1
Criteria, generally within the former oil storage area (near former fuel Oil
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Tanks Nos. 1, 2 and 3) and the eastern portion of the FPPA. TPH above the I/C-
DEC and GB Leachability criteria was detected in eleven surface soil samples on
the FPPA, with five samples exceeding the UCL. Lead was also detected in four
samples exceeding the I/C-DEC. The TPH detections were located in the vicinity
of former fuel Oil Tanks 1 and 2 and the northeast portion of this area proximate
to the former USTs. Cyanide was also detected within two surface soil samples
at concentrations exceeding the I/C-DEC and the UCL. The elevated cyanide
surface soil samples were generally located within or proximate to the footprint
of the former fuel oil storage tank No. 1 on the FPPA. PAH I/C-DEC
exceedances were widely distributed across the FPPA.

SFA: Results of the analytical testing for surface soils in the SFA indicate the
presence of VOCs above GB Leachability at two locations. The most elevated
VOC concentrations were located in the vicinity of the south washout area.
Inorganic impacts (primarily arsenic and lead) were observed more sporadically
in the SFA. In addition, PAHs were observed above the I/C-DEC throughout
this area of the Site with two samples exceeding the UCL.

Subsurface Soils: Subsurface soils (those located greater than 2 feet below ground

surface) are characterized by similar impacts as surface soils (i.e., TPH and PAHs
above RIDEM Method 1 criteria), but generally at higher concentrations and at a
higher frequency of detections, with the exception of the NFA. In addition,
exceedances of VOCs (GB Leachability) were also detected in subsurface soils in
higher frequency than in surface soils. Inorganics (arsenic, lead, cyanide and other
inorganics) were not detected as frequently in subsurface samples when compared to
surface soil detections. Similar to surface soil results, PAHs and arsenic were
prevalent throughout the Site and VOCs, TPH and lead exceedances tended to be
more localized. The primary exposure pathway of concern for subsurface soils is
direct contact to impacted soils during potential future construction/utility work.

o

NFA: Results of the analytical testing for the subsurface soils located on the NFA
indicate the presence of few exceedances above the I/C-DEC, limited to primarily
PAHs (Benzo [a] Pyrene), arsenic and lead. No exceedances of the UCL were
observed for subsurface soils on the NFA. The extent of the exceedances for the
NFA appears to generally coincide with the footprint of the historic former
water inlet (between TB-16 and TB-17). Consistent with observations made
during the explorations in this area, soil quality improves with depth with the
exception of a few isolated locations.

FGPA: Results of the analytical testing for the subsurface soils located in the
FGPA indicate the presence PAHs, TPH, and VOCs above the I/C-DEC, GB
Leachability Criteria (TPH and VOCs only) and UCLs. The inorganic impacts
exceeding the 1/C-DEC were limited to arsenic, beryllium and lead. There is
one UCL exceedance of VOCs, eleven UCL exceedances of TPH and three UCL
exceedances of PAHs at eight locations at varying depths. The extent of
exceedances of applicable RIDEM criteria in subsurface soils in the FGPA
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appears to be concentrated to the southeastern portion of this area and east of
the retaining wall/former oil tank area to the Seekonk River. As expected,
subsurface soil exceedances appear to be coincident with areas of the FGPA
where historical MGP features and operations were located and also coincident
with the depths of staining and other observations of impacts. With the
exception of PAHSs and arsenic, which tend to be more widely distributed, the
majority of the other UCL exceedances were concentrated in this area of the
FGPA. Across the FGPA, the majority of exceedances occurred less than ten
feet below ground surface. The natural groundwater table is encountered
approximately 9 to 13 feet bgs in this area. The deepest organic compound UCL
exceedances occurred at a depth of 14 to 16 feet bags. The deepest RIDEM
Method 1 exceedances were detected at 26 to 28 feet bgs along the eastern
portion of the FGPA adjacent to the river (TB-302, MW-312S/D).

FPPA: Results of the analytical testing for the subsurface soils located in the
FPPA indicate the presence of PAHs and TPH above the I/C-DEC, GB
Leachability Criteria (TPH only) and UCLs. VOCs were detected above the GB
Leachability Criteria in one soil sample. Similar to other Site areas, the inorganic
impacts exceeding the 1/C-DEC on the FPPA were primarily related to arsenic.
There are eight UCL exceedances of TPH and one UCL exceedance of PAHSs at
eight locations at varying depths. The majority of these exceedances are located
proximate to the former fuel storage tanks. The deepest UCL exceedances
occurred at a depth of 9 to 10 feet bgs, although most of the UCL exceedances
occurred at a depth of less than 7 feet bgs. The extent of applicable RIDEM
criteria exceedances in subsurface soils on the FPPA was generally limited to
the former oil storage area in the southern portion of the FPPA and the vicinity
of the former pipe raceway which runs between the FGPA and the FFPA and
the oil inlet and outlet piping which extended from the former oil storage area
to the eastern side of the former power plant boiler room.  This is consistent
with our observations of visual impacts noted on the FPPA. The exception is
PAH exceedances for the I/C-DEC, which are generally located over the
entirety of the FPPA. The majority of subsurface soil exceedances on the FPPA
for PAHs occurred within the upper 10 feet of soil in the fill unit. The deepest
soil analytical exceedances occurred at 22 to 24 feet bgs in the northern portion
of the FPPA downgradient of the former UST area. The natural groundwater
table is encountered approximately 9 to 12 feet bgs in this area.

SFA: Results of the analytical testing for the subsurface soils located in the SFA
indicate the presence of PAHs and TPH above the I/C-DEC, GB Leachability
Criteria (TPH only) and UCLs (TPH only). One sample exceeded the UCL for
TPH at a depth of 8 to 10 feet. PCBs were detected in one sample exceeding the
I/C-DEC, GB Leachability Criteria and UCL at a depth of 2 to 13.5 feet bgs. The
extent of PAH exceedances on the SFA was widespread and similar to surface
soils, the majority of applicable RIDEM criteria exceedances in subsurface soils
occurred in the area that was formerly a cove on the Site. Exceedances were
noted at depths over 20 feet bgs in this area, however, the majority of
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exceedances occurred less than 10 feet bgs. The natural groundwater table is
encountered approximately 6 to 21 feet bgs in this area.

DNAPL: DNAPL and LNAPL, both in the form of accumulated thicknesses within
groundwater monitoring wells and visual observations made during the performance
of investigations, were detected in certain areas of the Site. With respect to
observations within groundwater monitoring wells as recorded by GZA between
April 2009 and December 2010, DNAPL impacts were predominantly observed
within the FGPA, FPPA and SFA portions of the Site, immediately adjacent to the
Seekonk River. DNAPL was detected at the Site at thicknesses ranging from trace
amounts to approximately 10 feet. DNAPL impacts in wells on the FGPA and the
FPPA were generally observed at lesser thicknesses than those on the SFA. The
thickest DNAPL present (2 to 10 feet) is located in MW-320D on the SFA.
Fingerprint analysis of this sample indicates a petroleum product in the boiling range
of coal tar. DNAPL has also been observed historically in monitoring well MW-1 at
a thickness up to 0.75 feet. This well is located immediately upgradient from MW-
320D. On the FGPA, DNAPL has been observed at four well locations ranging from
trace to approximately 2.7 feet in thickness. The four wells where DNAPL has been
observed on the FGPA are all located within the areas where former MGP operations
were concentrated, particularly those related to separation and tar processes (i.e.,
clarification tanks, separators, boiling tanks). Remnants of several subsurface
foundations, tanks, vaults, etc. related to the former MGP were observed in this area
of the FGPA, with many explorations completed in this area of the Site exhibiting the
most significant impacts (tar saturated soils, staining, etc.). A sample of DNAPL
collected from this area of the FGPA (MW-4) was identified as a petroleum product
in the boiling range of coal tar oil. In the FPPA, DNAPL was detected in trace
amounts in MW-103 and is presumed to be a heavier end fuel oil (similar to No. 6)
based on visual and olfactory observations.

LNAPL: LNAPL has been observed by GZA between April 2009 and December
2010 within  numerous monitoring wells located on the FGPA and FPPA at
thicknesses ranging from trace amounts to approximately 1.35 feet. These observed
LNAPL impacts were most significant in the eastern portions of the FGPA and the
FPPA. On the FGPA, LNAPL thicknesses have been observed in four wells at
thicknesses ranging from trace to 0.5 feet (MW-3). Similarly, LNAPL has been
observed at three locations on the FPPA at thicknesses ranging from trace to 1.37 feet
(M&E MW-5). The most significant thickness of LNAPLs were observed in the
northern portion of the FPPA which coincides with the locations of the former wood
piping raceway and piping associated with the ASTs as well as the former fuel
underground storage tanks. Fingerprint analysis of recoverable LNAPL collected
from a well on the FGPA indicated a petroleum product in the boiling range of Fuel
No.2 /diesel.

Groundwater_Quality: The most significant groundwater impacts (in terms of
dissolved phase constituents) were observed within the FGPA and the SFA generally
coincident with the observed DNAPL, LNAPL and subsurface soil impacts. In these
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locations, benzene and naphthalene were consistently present at concentrations above
the GB Groundwater Objective. Ethylbenzene was detected in three locations in only
the FGPA at concentrations above the GB Groundwater Objective. Naphthalene was
detected above the calculated Method 2 GB Groundwater Objective in three
locations in the FGPA and in one location in the SFA. TPH, cyanide, and to a lesser
extent certain PAHs have also been detected in Site groundwater in these areas of the
Site. While these dissolved phase constituents are very mobile and are likely
migrating with the groundwater toward the Seekonk River, the Site is within a GB
Groundwater Resource Area (non-drinking water) and the nearest GA and WHPA
are located approximately 1.4 miles (to the east) and 2.1 miles (to the north) from
the Site, respectively. Given the observed groundwater flow and regional
groundwater flow direction (towards the Seekonk River), as well as the locations of
the nearest public drinking water supplies and WHPA, groundwater impacts from
the Site are not expected to affect local drinking water resource areas. In addition,
groundwater at the Site is not expected to be classified as a potential future source
of drinking water. As such, exposure to impacted groundwater via on-Site drinking
water supplies is not expected to be a concern at the Site.

Sediments: The field investigation findings indicate relatively elevated PAH
concentrations that are concentrated in localized areas at the Site. In addition,
results of sediment sampling indicate the presence of visual impacts to sediment in
cores collected proximate to the FGPA, FPPA and SFA. These areas generally
coincide with portions of the Site where significant upland impacts are noted.
When compared to other New England properties that were formerly occupied by
MGPs, however, the concentration and extent of organic compounds (PAHs and
VOCs) in sediment was generally lower in magnitude (i.e., for PAH and VOC
concentration) and occupied a smaller area in the river. The observed sediment
impacts adjacent to the FGPA, FPPA and SFA portions of the Site could be the
result of dissolved groundwater, DNAPL and/or LNAPL migration through the fills
or through the underlying sand unit via vertical gradients/tidal influences. There are
also likely upgradient/regional impacts to the Seekonk River that could have
degraded sediment quality adjacent to the Site.

ON-GOING AND FUTURE ACTIONS

The following is a summary of on-going activities related to this Site investigation:

Groundwater elevation and NAPL gauging events. These events are conducted
approximately quarterly and the data collected is used to update our understanding
of Site conditions.

Groundwater quality testing. Groundwater samples will be collected and analyzed
from approximately 20 existing wells annually. Along with the NAPL gauging
information, this data will be used to update our understanding of Site conditions.
Site inspections. The Site is inspected on an approximately monthly basis. These
Site inspections include a walk of the perimeter fencing noting repairs to be made if
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necessary, the condition of existing monitoring wells, and observations of the
Seekonk River for sheen.

As described previously, near term remedial work will includes the following STRAP
activities:

e Removal of the former above grade process piping which runs along the Seekonk
River on the southern portion of the FGPA, and

e Addressing the south washout area on the SFA.

The timing of these activities is dependent on securing necessary approvals. The pipe
removal activity has been approved by the CRMC; RIDEM approval of the STRAP is
pending. National Grid currently expects the pipe removal STRAP will be performed
during the first quarter of 2011. With respect to the south washout area, RIDEM has
approved the STRAP and the plan was submitted to CRMC and the United States Army
Corps of Engineers (ACOE) for review. CRMC and ACOE verbally indicated that they
have approved the plan as submitted pending receipt of RIDEM approved Water Quality
Certification. We currently anticipate the Water Quality Certification will be submitted to
RIDEM for their review in January 2011. The STRAP related to the south washout area
will likely be performed in mid 2011.

The results of this SIDR will facilitate the evaluation of remedial action alternatives to
address observed Site impacts.  This will include a detailed feasibility analysis of
potentially viable remedial alternatives evaluated with respect to the following criteria:
comparative effectiveness, comparative reliability, comparative implementability,
comparative cost, comparative risks, comparative benefits and comparative timeliness. The
results of the remedial action evaluation will be presented to RIDEM under separate cover
in a Remedial Alternative Evaluation Report designed to satisfy the requirements of Rule
7.04 of the Remediation Regulations.
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TABLE 1A File No. 05.0043654.00
SSIWP TEST PIT LOCATIONS AND RATIONALE

Former Tidewater Facility
Pawtucket, Rhode Island

1/10/2011

Proposed
Exploration Site Area General Location and/or Purpose
TP-300 FGPA  |TP-205, TP-211; Assess UCL (coal tar) condition
TP-301 FGPA  |Underground Tar Tank No. 2
TP-302 FGPA  |GZA-TP-5, TP-218; Assess UCL conditions (coal tar; pyrene and naphthalene)
TP-303 FGPA  |TB-210/MW-210, TP-220; Assess UCL (coal tar) condition
TP-304 FGPA  |TP-11; Assess UCL (coal tar) condition & VOCs
TP-305 FGPA  |TP-11; Assess UCL (coal tar) condition & VOCs
TP-306 FGPA  |TP-11; Assess UCL (coal tar) condition & VOCs
TP-307 FGPA  |Napthalene Tower
TP-308 FGPA  |Tar Extractor/Underground Tar Tank No. 5
TP-309 FGPA  |Underground Tar Tank No.3
TP-310 FGPA  |TB-11; Assess UCL (coal tar) condition
TP-311 FGPA |Oil Tanks/Aboveground Tank Area (specifically 138,000 gallon oil tank)
TP-312 FGPA  |Oil Tanks/Aboveground Tank Area (specifically drip oil tank)
TP-313 FGPA |Oil Tanks/Aboveground Tank Area (specifically tar dehydration tank)
TP-314 FGPA  |Oil Tanks/Aboveground Tank Area
TP-315 FGPA |Oil Tanks/Aboveground Tank Area (specifically 1902 oil tank)
TP-316 FGPA  |Gas Holder No. 5
TP-317 FGPA  |Purifier House; Assess UCL (coal tar) condition at TP-202
TP-318 FGPA  |Purifier House
TP-319 FGPA  |Purifier House
TP-320 FGPA  |TP-8B; Assess UCL (coal tar) condition
TP-321 FGPA  |Relief Holder Drip Pump Outlet
TP-322 FGPA  |Tanks near natural gas operations
TP-323 FGPA  |Tanks near natural gas operations
TP-324 FGPA TB-12/MW-3; Assess UCL (LNAPL) condition
TP-325 FGPA  |TB-12/MW-3; Assess UCL (LNAPL) condition
TP-326 FGPA  |TB-12/MW-3; Assess UCL (LNAPL) condition
TP-327 W-BVE-TP-2, M&E MW-5 and MW-2; Assess UCL conditions (coal tar and
FPPA DNAPL)
TP-328 FPPA M&E MW-5 and MW-2; Assess UCL conditions (DNAPL)
TP-329 FPPA TB-103/MW-103; Assess UCL conditions (coal tar and LNAPL)
TP-330 FPPA TB-103/MW-103; Assess UCL conditions (coal tar and LNAPL)
TP-331 FPPA TB-103/MW-103; Assess UCL conditions (coal tar and LNAPL)
TP-332 FPPA TB-103/MW-103; Assess UCL conditions (coal tar and LNAPL)
TP-3333 FPPA Fuel Oil Tanks No. 1 and 2
TP-334 FPPA Fuel Oil Tanks No. 1 and 2
TP-335 FPPA Fuel Oil Tanks No. 1 and 2; Assess UCL (coal tar) condition
TP-336 FPPA Fuel Oil Tanks No. 1 and 2; buried oil sludge area
TP-337 FPPA Fuel Oil Tanks No. 1 and 2
TP-338 FPPA Fuel Oil Tanks No. 1 and 2
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TABLE 1A File No. 05.0043654.00
SSIWP TEST PIT LOCATIONS AND RATIONALE

Former Tidewater Facility
Pawtucket, Rhode Island

1/10/2011

Proposed

Exploration Site Area General Location and/or Purpose
TP-339 FPPA Fuel Oil Tanks No. 1 and 2
TP-340 FPPA Fuel Oil Tanks No. 1 and 2
TP-341 FPPA Fuel Oil Tanks No. 1 and 2; buried oil sludge area
TP-342 FPPA Fuel Oil Tanks No. 1 and 2
TP-343 FPPA W-BVE-TP-9; Assess UCL (coal tar) condition
TP-344 FPPA W-BVE-TP-9; Assess UCL (coal tar) condition
TP-345 FPPA W-BVE-TP-9; Assess UCL (coal tar) condition
TP-346 FPPA W-BVE-TP-9; Assess UCL (coal tar) condition
TP-347 FPPA TP-3/W-BVE-TP-7; Assess UCL (coal tar) condition
TP-348 FPPA TP-3/W-BVE-TP-7; Assess UCL (coal tar) condition
TP-349 FPPA TP-3/W-BVE-TP-7; Assess UCL (coal tar) condition
TP-350 FPPA TP-3A
TP-351 FPPA TP-3A
TP-352 FPPA TP-3A; buried oil sludge area
TP-353 FGPA  |TP-13; Assess UCL conditions (naphthalene; coal tar) & VOCs
TP-354 FGPA  |TP-13; Assess UCL conditions (naphthalene; coal tar) & VOCs
TP-355 NFA TB-16; Assess white crystalline powder condition and naphthalene
TP-356 NFA TB-16; Assess white crystalline powder condition and naphthalene
TP-357 NFA TB-16; Assess white crystalline powder condition and naphthalene
TP-358 NFA TB-16; Assess white crystalline powder condition and naphthalene
TP-359 FPPA Fuel Oil Tanks No. 1 and 2; buried oil sludge area
TP-360 FPPA Fuel Qil Tanks No. 1 and 2; buried oil sludge area
TP-361 FPPA TP-3A; buried oil sludge area
TP-362 NFA GZA-TP-2; Assess UCL (coal tar) condition
TP-363 NFA GZA-TP-2; Assess UCL (coal tar) condition
TP-364 NFA GZA-TP-2; Assess UCL (coal tar) condition
TP-365 FGPA  |GZA-TP-7; Assess UCL (coal tar) condition
TP-379 FPPA Northern extent of wood raceway
TP-380 FPPA Southern extent of wood raceway
TP-381 FPPA Oil/coal tar-like breakout areas in access road
TP-382 FPPA Buried oil sludge near former Fuel Oil Tank #1; TP-336 (7-8): TPH and PAHs
TP-383 FPPA Buried oil sludge near former Fuel Oil Tank #3
TP-384 FPPA TB-103/MW-103; Assess UCL (oil/coal tar)
TP-385 FPPA West of TP-346; Assess blue-stained soils
TP-386 FPPA TP-353/TP-354; TPH
TP-387 FPPA TP-335 (1-2'); TPH
TP-388 FPPA TP-338 (-10); TPH
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TABLE 1B File No. 05.0043654.00

SSIWP TEST BORING/MONITORING WELL LOCATIONS AND RATIONALE 1/10/2011
Former Tidewater Facility
Pawtucket, Rhode Island

Proposed Exploration [Site Area General Location and/or Purpose

TB-300 NFA TB-17; Assess UCL (coal tar) condition

TB-301 NFA TB-17; Assess UCL (coal tar) condition

TB-302 FGPA TB-13/MW-4, TP-211, TP-222, TP-12; Assess UCL conditions (TPH, coal tar, NAPL) & VOCs
TB-303 FGPA [TB-13/MW-4, TP-211, TP-222, TP-12; Assess UCL conditions (TPH, coal tar, NAPL) & VOCs
TB-304 FGPA TB-13/MW-4, TP-211, TP-222, TP-12; Assess UCL conditions (TPH, coal tar, NAPL) & VOCs
TB-305 FGPA [TB-13/MW-4, TP-211, TP-222, TP-12; Assess UCL conditions (TPH, coal tar, NAPL) & VOCs
TB-306 FGPA [Oil Tanks/Aboveground Tank Area, Assess UCL conditions (TPH, coal tar, NAPL) and bedrock depth
TB-307 FPPA TB-9; Assess UCL (coal tar) condition and elevated benzene concentration

TB-308 FPPA TB-9; Assess UCL (coal tar) condition and elevated benzene concentration

TB-309 FPPA  [TB-9; Assess UCL (coal tar) condition and elevated benzene concentration

TB-310/MW-310 NFA Data gap between MW-203 and MW-204

TB-311/MW-311 NFA Data gap between MW-203 and MW-204

TB-312/MW-312 FGPA  [Data gap between MW-203 and MW-4; Assess UCL conditions (pyrene and naphthalene) at GZA-TP-5
TB-313/MW-313 FGPA [Data gap between TB-13/MW-4 and TB-12/MW-3

TB-314/MW-314 FPPA TB-9; Assess UCL (coal tar) condition and elevated benzene concentration

TB-315/MW-315 FPPA  [Assess downgradient of M&E MW-5

TB-316/MW-316 FPPA Data gap in upland area of FPPA along access road adjacent to former Tank No. 3
TB-317/MW-317 FPPA Data gap in upland area of FPPA along access road adjacent to former Tank No. 3
TB-318/MW-318 SFA Data gaps between MW-1 and MW-102

TB-319/MW-319 SFA Data gap south of MW-1

TB-320/MW-320 SFA Data gap downgradient of MW-1 (tentative location pending drill rig accessibility)
TB-321/MW-321 SFA Data gap south of south wash out area (tentative location pending drill rig accessibility)
TB-322/MW-322 SFA Data gap south of south wash out area (tentative location pending drill rig accessibility)

TB-323 FPPA Assess fuel oil impacts at B-109/MW-109

TB-324 FPPA Assess fuel oil impacts at B-109/MW-109

TB-325 FPPA Assess fuel oil impacts at B-109/MW-109

MW-332 FPPA Former Fuel Oil Tank #1; Assess potential presence of NAPL

MW-333 FGPA Between MW-4 and MW-313; Assess presence of NAPL

MW-334 SFA Upgradient of MW-1; Assess presence of NAPL

MW-335 FGPA  [Upgradient of MW-313; Assess groundwater quality (benzene concentration)

MW-336 FGPA  [Between MW-312 and MW-203; Assess groundwater quality (benzene concentration)
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SSIWP TEST SURFACE SOIL SAMPLE LOCATIONS AND RATIONALE

TABLE 1C

Former Tidewater Facility
Pawtucket, Rhode Island

Proposed Site
Exploration | Area General Location and/or Purpose
SS-100 FGPA  |Assess elevated PAHs at SS-42
SS-101 FGPA  |Assess elevated PAHs at SS-42
SS-102 FGPA  |Assess elevated PAHs at SS-42
SS-103 FGPA  |Assess elevated PAHs at SS-42
SS-104 FGPA |Assess UCL surface soil condition (naphthalene) at TP-14
SS-105 FGPA  |Assess UCL surface soil condition (naphthalene) at TP-14
SS-106 FGPA  |Assess UCL surface soil condition (naphthalene) at TP-14
SS-107 NFA Assess surface soil conditions
SS-108 NFA Assess surface soil conditions proximate to Gas Holders Nos. 7 and 8
SS-109 NFA Assess surface soil conditions
SS-110 FGPA  |Assess surface soil conditions
SS-111 FGPA  |Assess surface soil conditions proximate to Gas Holders Nos. 7 and 8
SS-112 FGPA  |Assess surface soil conditions proximate to Gas Holders Nos. 7 and 8
SS-113 FGPA  |Assess surface soil conditions proximate to Gas Holders Nos. 7 and 8
SS-114 FGPA  |Assess surface soil conditions proximate to Gas Holders Nos. 7 and 8
SS-115 FGPA  |Assess surface soil conditions proximate to Gas Holders Nos. 7 and 8
SS-116 FGPA  |Assess surface soil conditions proximate to Gas Holders Nos. 7 and 8
SS-117 FGPA  |Assess surface soil conditions proximate to Gas Holders Nos. 7 and 8
SS-118 FGPA | Assess surface soil conditions
SS-119 FGPA  |Assess surface soil conditions
SS-120 FGPA | Assess surface soil conditions
SS-121 FGPA  |Assess surface soil conditions
SS-122 FGPA | Assess surface soil conditions
SS-123 FGPA  |Assess surface soil conditions
SS-124 FPPA Assess surface soil conditions
SS-125 FPPA  |Assess surface soil conditions
SS-126 FPPA Assess surface soil conditions
SS-127 FPPA  |Assess surface soil conditions
SS-128 FPPA  |Assess UCL surface soil condition (coal tar) at WBVE-TP-8
SS-129 FPPA  |Assess UCL surface soil condition (coal tar) at WBVE-TP-8
SS-130 NFA Assess elevated lead concentration at VHB-400
SS-131 NFA Assess elevated lead concentration at VHB-400
SS-132 NFA Assess elevated lead concentration at VHB-400
SS-143 FPPA  |West of TP-376/TP-372/TP-352; Assess visual impacts
SS-144 FPPA  |TP-349; Assess cyanide impacts
SS-145 FPPA  |TP-335; Assess cyanide impacts
SS-146 FGPA  |SS-121; Assess cyanide impacts
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TABLE 2A File No. 05.0043654.00
SURFACE SOIL SAMPLING DESCRIPTIONS 1/10/2011
Former Tidewater Facility
Pawtucket, Rl
Sample Sample Description Location Description Munsell | Olfactory Additional Note
Location Date Depth Color Indicators Visual
# Sampled (ft) Indicators
SS-100 12/29/2009 0-1' Gray (slight black stained), coarse to fine SAND, trace Gravel, trace Silt, trace Organics upper 2" (water at 8") FGPA Gley 4/N None None
SS-101 12/29/2009 0-1' Gray (slight black stained), coarse to fine SAND, trace Gravel, trace Silt, trace Organics upper 2" (water at 8") FPGA Gley 4/N None None
SS-102 12/28/2009 0-1' Tan, coarse to fine SAND, little Gravel, trace Silt, turning at 4" to 40% 1 1/2" crushed stone mixed with same above NFA 2.5Y 4/1 None None
SS-103 12/29/2009 0-1' Brown, coarse to fine SAND, little Gravel, trace Silt, 30% asphalt NFA 2.5Y 4/1 None None
SS-104 12/28/2009 0-1' Tan, coarse to fine SAND, little Gravel, trace Silt FPGA 2.5Y 4/1 None None
SS-105 12/28/2009 0-1 Tan, coarse to fine SAND, little Gravel, trace Silt, turning at 4" to .tan/black coarse to fine SAND, little Gravel, trace Silt, 20% FPGA 25y 4/1
coal/ash, 5% red brick fragments None None
SS-106 12/28/2009 0-1' Tan, coarse to fine SAND, little Gravel, trace Silt FPGA 2.5Y 4/1 None None
SS-107 12/28/2009 0-1' Gray, coarse to fine (+) SAND, little (-) Gravel, little Silt NFA Gley 4/N None None
SS-108 12/28/2009 0-1' Gray, coarse to fine SAND, little Gravel, trace Silt NFA Gley 3/N None None
SS-109 12/28/2009 0-1' Black stained, coarse to fine SAND, little Gravel, trace Silt NFA 10YR 3/N None None
SS-110 12/28/2009 0-1' Tan, coarse to fine SAND, little (-) Gravel, trace Silt FGPA 2.5Y 4/1 None None
SS-111 12/29/2009 0-1' Brown, coarse to fine SAND, little Silt, trace Gravel (loam), turning at 6" to Gray, fine SAND, little Silt FGPA (proximate to gas holder) 10YR 4/2 None None
SS-112 12/29/2009 0-1' Brown, coarse to fine SAND, little Silt, trace Gravel (loam) FGPA (proximate to gas holder) 2.5Y 4/1 None None
SS-113 12/29/2009 0-1' Brown, fine SAND, little Silt, trace Gravel (loam) FGPA (proximate to gas holder) 10YR 4/3 None None
SS-114 12/29/2009 0-1' Brown, fine SAND, little Silt, trace Gravel (loam) FGPA (proximate to gas holder) 10YR 4/3 None None
§S-115 12/29/2009 0-1' Brown/Tan/Gray(mixed), coarse to fine SAND, little Gravel, trace Silt, trace coal and metal debris FGPA (proximate to gas holder) 10YR 4/3 None None
SS-116 12/29/2009 0-1' Brown, coarse to fine SAND, little Silt, trace Gravel FGPA (proximate to gas holder) 2.5Y 3/2 None None
§S-117 12/29/2009 0-1' Tan, medium (+) to fine SAND, trace Gravel, trace (-) Silt FGPA (proximate to gas holder) 2.5Y 4/3 None None
SS-118 12/28/2009 0-1' Top 1" topsoil with grass, to Tan, coarse to fine SAND, little Gravel, trace Silt, 40% cobbles FGPA 10YR 4/3 None None
SS-119 12/28/2009 0-1' Gray(slight black staining), coarse to fine SAND, little Gravel, trace (+) Silt (water at 5") FGPA Gley 3/N None None
SS-120 12/29/2009 0-1' Brown/dark gray, coarse to fine SAND, little Gravel, trace Silt, 30% red brick fragments FGPA 2.5Y 3/1 None None
SS-121 12/29/2009 0-1' Brown/dark gray, coarse to fine SAND, little Gravel, trace Silt, 15% ash/slag FGPA 2.5y 2.5/1 None None
SS-122 1/4/2010 0-1' Dark brown, coarse to fine (+) SAND, little silt, little (-) Gravel, trace (-)red brick fragments FGPA 5Y 2.5/1 None None
SS-123 1/4/2010 0-1' Dark brown, coarse to fine (+) SAND, little Silt, little (-) gravel, trace (-) red brick fragments FGPA Gley 2.5/1 None None
SS-124 1/4/2010 0-1' Dark brown, coarse to fine SAND, little silt, little Gravel, trace (-)red brick fragments FPPA 5Y 2.5/1 None None
SS-125 1/4/2010 0-1' Dark brown, coarse to fine (+) SAND, little silt, little (-) Gravel, trace (-) red brick fragments FPPA 5Y 2.5/1 None None
$S-126 1/4/2010 0-1 Dark brown, coarse to fine (+) SAND, little silt, trace Gravel, turning at 7" to Tan, coarse to fine (+) SAND, little (+) Silt, trace EPPA 5Y 4/1
Gravel None None
SS-127 1/4/2010 0-1' Dark brown, coarse to fine SAND, little Gravel, trace (+) Silt, trace (-) red brick fragments, trace (-) slag FPPA 5Y 3/1 None None
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TABLE 2A File No. 05.0043654.00
SURFACE SOIL SAMPLING DESCRIPTIONS 1/10/2011
Former Tidewater Facility
Pawtucket, RI
Sample Sample Description Location Description Munsell | Olfactory Additional Note
Location Date Depth Color Indicators Visual
# Sampled (ft) Indicators
SS-128 1/8/2010 0-1' Dark brown, coarse to fine (+) SAND, little Silt, little (-) gravel FPPA 2.5Y 3/1 None None
SS-129 1/8/2010 0-1' Dark brown, coarse to fine (+) SAND, little Silt, little (-) gravel FPPA 10YR 3/3 None None
A few feet north of NFA (Lot 826
SS-130 1/4/2010 0-1' property line), Toe of slope, near stream, | 5Y 3/1
Grass tol inch, Dark brown, fine SAND, little Silt, trace Gravel (groundwater at 5 inches) in "wetland" soil area None None
o NFA, Toe of slope, near stream, in
S5-131 1/4/2010 0-1 Grass tol inch, Dark brown, fine SAND, little Silt, trace Gravel (groundwater at 3 inches) "wetland" soil area 2.5Y 251 None None
A few feet north of NFA (Lot 826
SS-132 1/4/2010 0-1" | Grass tol inch, Dark brown, fine SAND, little Silt, trace Gravel, turning at 8 inches to tan/grey, coarse to fine SAND, little Gravel, | property line), Toe of slope, near stream, | 2.5Y 2.5/1
little Silt in "wetland" soil area None None
SS-133 1/4/2010 0-1' Brown to tan (layered), fine SAND, little silt, trace (-) Gravel FGPA (proximate to gas holder) 2.5Y 4/2 None None
SS-134 1/4/2010 0-1' Brown, coarse to fine (+) SAND, little silt, trace Gravel FGPA (proximate to gas holder) 2.5Y 4/2 None None
SS-135 1/4/2010 0-1' Brown, coarse to fine (+) SAND, little silt, trace Gravel, trace (-) red brick fragments FGPA (proximate to gas holder) 2.5Y 3/1 None None
SS-136 1/6/2010 0-1' Light brown, coarse to fine (+) SAND, little silt, trace Gravel FGPA (proximate to gas holder) 10YR 4/2 None None
SS-137 1/6/2010 0-1' Light brown, coarse to fine (+) SAND, little silt, trace Gravel FGPA (proximate to gas holder) 10YR 4/2 None None
SS-138 1/6/2010 0-1' Brown, coarse to fine (+) SAND, little silt, trace (+) Gravel FGPA (proximate to gas holder) 10YR 3/1 None None
SS-139 1/6/2010 0-1' Dark brown/ black stained, coarse to fine SAND, little Gravel, trace (+) Silt, trace (-) red brick fragments, trace (-) ash FGPA (proximate to gas holder) 2.5y 3/1 None None Blind Dup
SS-140 1/6/2010 0-1' Tan/light brown , coarse to fine (+) SAND, little silt, trace Gravel FGPA (proximate to gas holder) 2.5Y 4/2 None None
SS-141 1/6/2010 0-1' Tan/light brown , coarse to fine (+) SAND, little silt, trace Gravel FGPA (proximate to gas holder) 2.5Y 4/2 None None
SS-142 1/6/2010 0-1' Brown/orange rust stained, coarse to fine (+) SAND, little silt, trace (-) Gravel, trace organics (decomposed leaves) FGPA (proximate to gas holder) 7.5Y 3/4 None None
SS-143 4/14/2010 0-1' Gray, coarse to fine SAND, little Gravel, trace Silt FPPA Gley 4/N None None Blind Dup
SS-143A 11/11/2010 | surface Brown, coarse to fine (+) SAND and Gravel, little silt (Brick and Concrete on Ground Surface) FPPA 5Y 2.5/1 None None
SS-143B 11/11/2010 | surface Brown, coarse to fine (+) SAND and Gravel, little silt (Brick and Concrete on Ground Surface) FPPA 5Y 2.5/1 None None
SS-143C 11/11/2010 | surface Brown, coarse to fine (+) SAND and Gravel, little silt (Brick and Concrete on Ground Surface) FPPA 5Y 2.5/1 None None
SS-145A 11/11/2010 0'-2' Brown, coarse to fine SAND, some Gravel, trace Silt, 5% organics (roots), 10% brick fragments in upper 12", turning at 20" to tan FPPA 10YR 4/2
medium to fine SAND None None
1 1 0, i 0, 1 0 i " i
SS-145B 11/11/2010 0-2" Brown, coarse to fine SAND, some Gravel, trace Sl|t,"5/0 organ|c§ (roots)_, 10% brick, 10% concrete fragments in upper 12", turning EPPA 10YR 4/2
at 20" to tan medium to fine SAND None None
S5-146A 11/11/2010 0-2 Black stained, coarse to fine SAND and ASH, trace brick, trace organics (roots) FGPA 10YR 371 None None
SS-146B 11/11/2010 0-1.5 . . . . . FGPA 10YR 3/1
Black stained, coarse to fine SAND and ASH, trace brick, trace organics (roots), Root obstruction at 18" bgs. None None
JAENV\43654.msk\Reports\SIDR\Tables\43654 SIDR Table 2A - Surface Soil Descriptions.xlsx Page 2 of 3




TABLE 2A File No. 05.0043654.00
SURFACE SOIL SAMPLING DESCRIPTIONS 1/10/2011
Former Tidewater Facility
Pawtucket, Rl
Sample Sample Description Location Description Munsell | Olfactory Additional Note
Location Date Depth Color Indicators Visual
# Sampled (ft) Indicators
5S-146C 11/11/2010 0-2 Black stained, coarse to fine SAND and ASH, trace brick, trace organics (roots) FGPA 10YR3/1 None None
ROAD-1-111010 11/10/2010 Light brown, coarse to fine SAND, some Gravel, trace silt FPPA NR None None
ROAD-2-111010 11/10/2010 Light brown, coarse to fine SAND, some Gravel, trace silt FGPA NR None None
ROAD-3-111010 11/10/2010 Light brown, coarse to fine SAND, some Gravel, trace silt NFA NR None None
GWTT-SOIL-111010 11/10/2010 Light brown, coarse to fine SAND, some Gravel, trace silt FGPA NR None None
FRACSTAGING-1-111010 11/10/2010 Light brown, coarse to fine SAND, some Gravel, trace silt FGPA NR None None
FRACSTAGING-2-111010 11/10/2010 Light brown, coarse to fine SAND, some Gravel, trace silt NFA NR None None
Note:
Olfactory indicators to note petroleum or chemical odors
Additional visual indicators to note visual observations such as staining or solid waste content not noted under sample descriptions
Blind Dup indicates location of Blind Duplicate sample.
NFA = North Fill Area
FGPA = Former Gas Plant Area
FPPA = Former Power Plant Area
NR-Not Reported
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TABLE 2B
SUMMARY OF SURFACE SOIL VOC ANALYTICAL RESULTS

Former Tidewater Facility
Pawtucket, Rhode Island

File No. 05.0043654.00

TP-363 (0-2ft.) Road-3-111010 Frac Staging-2-111010 TP-307 (1-2ft.) BD-061510 TP-310 (0-2ft.) TP-311B (0.5-2ft.) TP-313 (0-2ft.) TP-314 (0-2ft.) BD 060310 TP-315 (0-2ft.) TP-319 (0-2ft.) TP-321 (0-2ft.) TP-326 (0-2ft.) BD 060410
: RIDEN RIBEY | (RIRE NFA NFA NFA FGPA FGPA FGPA FGPA FGPA FGPA FGPA FGPA FGPA FGPA FGPA FGPA
Units GB Industrial/ ucL
Leachability | Commercial 1006-00029-003 1011146-04 1011146-06 1006-00131-004 1006-00131-005 1006-00131-002 1006-00071-002 1006-00041-005 1006-00041-002 1006-00041-003 1006-00029-007 1006-00041-008 1006-00029-006 1006-00042-002 1006-00042-003
Criteria DEC 06/02/2010 10/11/2010 10/11/2010 06/15/2010 06/15/2010 06/15/2010 06/08/2010 06/03/2010 06/03/2010 06/03/2010 06/02/2010 06/03/2010 06/02/2010 06/04/2010 06/04/2010
Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL
EPA 8260 VOLATILE ORGANICS
Dichlorodifluoromethane Hg/kg NE NE 10,000,000 < 140 < 274 < 31.6 < 120,000 < 120,000 < 170 < 130 < 330 < 250 < 210 < 100 < 16,000 < 140 < 280 < 210
Chloromethane Hg/kg NE NE 10,000,000 < 140 < 54.8 < 63.2 < 120,000 < 120,000 < 170 < 130 < 330 < 250 < 210 < 100 < 16,000 < 140 < 280 < 210
Vinyl Chloride Hg/kg NE 3,000 10,000,000 < 70 < 274 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
Bromomethane Hg/kg NE 2,900,000 10,000,000 < 140 < 54.8 < 63.2 < 120,000 < 120,000 < 170 < 130 < 330 < 250 < 210 < 100 < 16,000 < 140 < 280 < 210
Chloroethane Hg/kg NE NE 10,000,000 < 70 < 54.8 < 63.2 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
Trichlorofluoromethane Hg/kg NE NE 10,000,000 < 140 < 274 < 316 < 120,000 < 120,000 < 170 < 130 < 330 < 250 < 210 < 100 < 16,000 < 140 < 280 < 210
Diethylether Hg/kg NE NE 10,000,000 < 140 < 274 < 316 < 120,000 < 120,000 < 170 < 130 < 330 < 250 < 210 < 100 < 16,000 < 140 < 280 < 210
Acetone Hg/kg NE 10,000,000 10,000,000 < 1,800 < 684 < 790 < 1,500,000 < 1,500,000 < 2,200 < 1,700 < 4,300 < 3,300 < 2,700 < 1,300 < 210,000 < 1,800 < 3,600 < 2,700
1,1-Dichloroethene Hg/kg 700 9,500 10,000,000 < 70 < 274 < 31.6 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
Dichloromethane Hg/kg NE 760,000 10,000,000 < 140 NA NA NA NA < 120,000 < 120,000 < 170 < 130 < 330 < 250 < 210 < 100 < 16,000 < 140 < 280 < 210
Methyl tert-butyl ether Hg/kg 100,000 10,000,000 10,000,000 < 70 < 274 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
trans-1,2-Dichloroethene Hg/kg 92,000 10,000,000 | 10,000,000 < 70 < 274 < 31.6 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
1,1-Dichloroethane Hg/kg NE 10,000,000 10,000,000 < 70 < 274 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
2-Butanone (MEK) Hg/kg NE 10,000,000 10,000,000 < 1,800 < 684 < 790 < 1,500,000 < 1,500,000 < 2,200 < 1,700 < 4,300 < 3,300 < 2,700 < 1,300 < 210,000 < 1,800 < 3,600 < 2,700
2,2-Dichloropropane Hg/kg NE NE 10,000,000 < 70 < 54.8 < 63.2 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
cis-1,2-Dichloroethene Hg/kg 6,000 10,000,000 10,000,000 < 70 < 274 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
Chloroform Hg/kg NE 940,000 10,000,000 < 70 < 274 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
Bromochloromethane Hg/kg NE NE 10,000,000 < 70 < 274 < 31.6 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
Tetrahydrofuran Hg/kg NE NE 10,000,000 < 700 < 274 < 316 < 590,000 < 580,000 < 850 < 650 < 1,700 < 1,300 < 1,100 < 500 < 82,000 < 700 < 1,400 < 1,100
1,1,1-Trichloroethane Hg/kg 160,000 10,000,000 10,000,000 < 70 < 274 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
1,1-Dichloropropene Hg/kg NE NE 10,000,000 < 70 < 274 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
Carbon Tetrachloride Hg/kg 5,000 44,000 10,000,000 < 70 < 274 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
1,2-Dichloroethane Hg/kg 2,300 63,000 10,000,000 < 70 < 274 < 31.6 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
Benzene Hg/kg 4,300 200,000 10,000,000 < 70 < 274 < 31.6 < 59,000 < 58,000 1,000 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
Trichloroethene Hg/kg 20,000 520,000 10,000,000 < 70 < 27.4 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
1,2-Dichloropropane Hg/kg 70,000 84,000 10,000,000 < 70 < 27.4 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
Bromodichloromethane Hg/kg NE 92,000 10,000,000 < 70 < 27.4 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
Dibromomethane Hg/kg NE NE 10,000,000 < 70 < 27.4 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
4-Methyl-2-Pentanone (MIBK) | ug/kg NE 10,000,000 10,000,000 < 1,800 < 274 < 316 < 1,500,000 < 1,500,000 < 2,200 < 1,700 < 4,300 < 3,300 < 2,700 < 1,300 < 210,000 < 1,800 < 3,600 < 2,700
cis-1,3-Dichloropropene NE NE 10,000,000 < 70 < 27.4 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
Toluene Hg/kg 54,000 10,000,000 10,000,000 < 70 < 274 < 31.6 < 59,000 < 58,000 1,800 85 < 65 < 170 < 130 110 110 < 50 22,000 8,200 < 70 560 140 420 110
trans-1,3-Dichloropropene Hg/kg NE NE 10,000,000 < 140 < 274 < 31.6 < 120,000 < 120,000 < 170 < 130 < 330 < 250 < 210 < 100 < 16,000 < 140 < 280 < 210
1,1,2-Trichloroethane Hg/kg NE 100,000 10,000,000 < 70 < 27.4 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
2-Hexanone Hg/kg NE NE 10,000,000 < 1,800 < 274 < 316 < 1,500,000 < 1,500,000 < 2,200 < 1,700 < 4,300 < 3,300 < 2,700 < 1,300 < 210,000 < 1,800 < 3,600 < 2,700
1,3-Dichloropropane Hg/kg NE NE 10,000,000 < 70 < 274 < 31.6 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
Tetrachloroethene Hg/kg 4,200 110,000 10,000,000 < 70 < 274 < 31.6 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
Dibromochloromethane Hg/kg NE NE 10,000,000 < 70 < 27.4 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
1,2-Dibromoethane (EDB) Hg/kg NE 70 10,000,000 < 140 < 274 < 31.6 < 120,000 < 120,000 < 170 < 130 < 330 < 250 < 210 < 100 < 16,000 < 140 < 280 < 210
Chlorobenzene Hg/kg 100,000 10,000,000 10,000,000 < 70 < 27.4 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
1,1,1,2-Tetrachloroethane Hg/kg NE 220,000 10,000,000 < 70 < 54.8 < 63.2 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
Ethylbenzene Hg/kg 62,000 10,000,000 10,000,000 < 70 < 274 < 31.6 140,000 59,000 140,000 58,000 230 85 < 65 < 170 < 130 < 110 < 50 56,000 8,200 < 70 < 140 < 110
m&p-Xylene Hg/kg NE 10,000,000 10,000,000 < 140 < 54.8 < 63.2 330,000 120,000 450,000 120,000 2,100 170 < 130 < 330 < 250 < 210 < 100 37,000 16,000 < 140 870 280 820 210
0-Xylene Hg/kg NE 10,000,000 10,000,000 < 70 < 274 < 31.6 140,000 59,000 190,000 58,000 660 85 < 65 < 170 < 130 < 110 < 50 15,000 8,200 < 70 530 140 480 110
Styrene Hg/kg 64,000 190,000 10,000,000 < 70 < 27.4 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
Bromoform Hg/kg NE 720,000 10,000,000 < 140 < 27.4 < 316 < 120,000 < 120,000 < 170 < 130 < 330 < 250 < 210 < 100 < 16,000 < 140 < 280 < 210
Isopropylbenzene Hg/kg NE 10,000,000 | 10,000,000 < 70 < 274 < 31.6 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
1,1,2,2-Tetrachloroethane Hg/kg NE 29,000 10,000,000 < 70 < 27.4 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
1,2,3-Trichloropropane Hg/kg NE NE 10,000,000 < 70 < 27.4 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
Bromobenzene Hg/kg NE NE 10,000,000 < 70 < 27.4 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
n-Propylbenzene Hg/kg NE NE 10,000,000 < 70 < 27.4 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
2-Chlorotoluene Hg/kg NE NE 10,000,000 < 70 < 27.4 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
1,3,5-Trimethylbenzene Hg/kg NE NE 10,000,000 < 70 < 274 < 31.6 100,000 59,000 140,000 58,000 360 85 < 65 < 170 < 130 < 110 < 50 11,000 8,200 < 70 160 140 110 110
4-Chlorotoluene Hg/kg NE NE 10,000,000 < 70 < 27.4 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
tert-Butylbenzene Hg/kg NE NE 10,000,000 < 70 < 27.4 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
1,2,4-Trimethylbenzene Hg/kg NE NE 10,000,000 < 70 < 274 < 31.6 270,000 59,000 400,000 58,000 730 85 < 65 < 170 < 130 < 110 < 50 20,000 8,200 < 70 480 140 360 110
sec-Butylbenzene Hg/kg NE NE 10,000,000 < 70 < 27.4 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
p-Isopropyltoluene Hg/kg NE NE 10,000,000 < 70 < 274 < 31.6 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
1,3-Dichlorobenzene Hg/kg NE 10,000,000 10,000,000 < 70 < 27.4 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
1,4-Dichlorobenzene Hg/kg NE 240,000 10,000,000 < 70 < 27.4 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
n-Butylbenzene Hg/kg NE NE 10,000,000 < 70 < 27.4 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
1,2-Dichlorobenzene Hg/kg NE 10,000,000 10,000,000 < 70 < 27.4 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
1,2-Dibromo-3-Chloropropane | pg/kg NE NE 10,000,000 < 140 < 164 < 190 < 120,000 < 120,000 < 170 < 130 < 330 < 250 < 210 < 100 < 16,000 < 140 < 280 < 210
1,2,4-Trichlorobenzene Hg/kg NE 10,000,000 10,000,000 < 70 < 27.4 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
Hexachlorobutadiene Hg/kg NE 73,000 10,000,000 < 70 < 27.4 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
Naphthalene Hg/kg NE 10,000,000 10,000,000 < 140 < 274 < 31.6 5,000,000 | 120,000 | 5,600,000 [ 120,000 3,400 170 < 260 1,500 330 3,800 250 2,000 210 < 100 1,300,000 [ 16,000 < 140 1,300 280 1,100 210
1,2,3-Trichlorobenzene Hg/kg NE NE 10,000,000 < 70 < 274 < 316 < 59,000 < 58,000 < 85 < 65 < 170 < 130 < 110 < 50 < 8,200 < 70 < 140 < 110
Notes

NE = Not Established

NA = Not Analyzed

NFA = North Fill Area

FGPA = Former Gas Plant Area
FPPA = Former Power Plant Area
SFA = South Fill Area

As described in the Remediation Regulations, the Direct Exposure and Leachability Criteria apply
throughout the vadose zone. All surface soil data collected at the Site were within the vadose zone and
comparisons to applicable 1/C-DEC and GB Leachability Criteria are presented for each sample.

Gray shaded cells indicates the concentration exceeds the RIDEM Method 1
Industrial/Commercial Direct Exposure Criteria (1/C-DEC).

Detection limits highlighted in blue and in italics exceed the RIDEM Method 1 Criteria.
Concentrations bolded and underlined exceed the RIDEM Method 1 GB Leachability Criteria.

|A concentration with a bold border exceeds the Upper Concentration Limit.

BD-060310 is the blind duplicate for TP-314 (0-2ft.)
BD-060410 is the blind duplicate for TP-326 (0-2ft.)
BD-061010 is the blind duplicate for TP-341(0-2ft.)
BD-061510 is the blind duplicate for TP-307 (1-2ft.)
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TABLE 2B File No. 05.0043654.00

SUMMARY OF SURFACE SOIL VOC ANALYTICAL RESULTS 1/10/2011
Former Tidewater Facility
Pawtucket, Rhode Island

TP-365 (0-2ft.) TP-366 (0-2ft.) SS-146A 0-2ft. SS-146B 0-1.5ft. SS-146C 0-2ft. GWTT-Soil-1-111010 Road-1-111010 Road-2-111010 Frac Staging-1-111010 MW-339 D 0-2ft TP-327 (1-2ft.) TP-329 (1-2ft.) TP-335 (1-2ft.) TP-341 (0-2ft.) BD 061010
) IR RIDEN - RIDIE FGPA FGPA FGPA FGPA FGPA FGPA FGPA FGPA FGPA FGPA FPPA FPPA FPPA FPPA FPPA
Units GB Industrial/ ucL
Leachability | Commercial 1006-00041-009 1006-00042-005 1011-00097-003 1011-00097-004 1011-00097-005 1011146-01 1011146-02 1011146-03 1011146-05 1011-00201-001 1006-00131-010 1006-00130-004 1006-00084-005 1006-00085-003 1006-00085-004
Criteria DEC 06/03/2010 06/04/2010 11/11/2010 11/11/2010 11/11/2010 11/10/2010 11/10/2010 11/10/2010 11/10/2010 11/18/2010 06/15/2010 06/14/2010 06/09/2010 06/10/2010 06/10/2010
Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL
EPA 8260 VOLATILE ORGANICS
Dichlorodifluoromethane Hg/kg NE NE 10,000,000 < 160 < 190 NA NA NA NA NA NA < 316 < 25.2 < 31 < 35.1 < 4,100 < 9,500 < 120 < 470 < 200 < 260
Chloromethane Hg/kg NE NE 10,000,000 < 160 < 190 NA NA NA NA NA NA < 63.2 < 50.4 < 62 < 70.3 < 4,100 < 9,500 < 120 < 470 < 200 < 260
Vinyl Chloride Hg/kg NE 3,000 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 25.2 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130
Bromomethane Hg/kg NE 2,900,000 10,000,000 < 160 < 190 NA NA NA NA NA NA < 63.2 < 50.4 < 62 < 70.3 < 4,100 < 9,500 < 120 < 470 < 200 < 260
Chloroethane Hg/kg NE NE 10,000,000 < 80 < 95 NA NA NA NA NA NA < 63.2 < 50.4 < 62 < 70.3 < 4,100 < 4,700 < 60 < 240 < 100 < 130
Trichlorofluoromethane Hg/kg NE NE 10,000,000 < 160 < 190 NA NA NA NA NA NA < 316 < 25.2 < 31 < 35.1 < 810 < 9,500 < 120 < 470 < 200 < 260
Diethylether Hg/kg NE NE 10,000,000 < 160 < 190 NA NA NA NA NA NA < 316 < 25.2 < 31 < 35.1 NA NA < 9,500 < 120 < 470 < 200 < 260
Acetone Hg/kg NE 10,000,000 10,000,000 < 2,100 < 2,500 NA NA NA NA NA NA < 790 < 630 < 775 < 878 NA NA < 120,000 < 1,600 < 6,100 < 2,600 < 3,400
1,1-Dichloroethene Hg/kg 700 9,500 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 25.2 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130
Dichloromethane Hg/kg NE 760,000 10,000,000 < 160 < 190 NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 810 < 9,500 < 120 < 470 < 200 < 260
Methyl tert-butyl ether Hg/kg 100,000 10,000,000 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 25.2 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130
trans-1,2-Dichloroethene Hg/kg 92,000 10,000,000 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 25.2 < 31 < 35.1 NA NA < 4,700 < 60 < 240 < 100 < 130
1,1-Dichloroethane Hg/kg NE 10,000,000 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 25.2 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130
2-Butanone (MEK) Hg/kg NE 10,000,000 10,000,000 < 2,100 < 2,500 NA NA NA NA NA NA < 790 < 630 < 775 < 878 NA NA < 120,000 < 1,600 < 6,100 < 2,600 < 3,400
2,2-Dichloropropane Hg/kg NE NE 10,000,000 < 80 < 95 NA NA NA NA NA NA < 63.2 < 50.4 < 62 < 70.3 < 810 < 4,700 < 60 < 240 < 100 < 130
cis-1,2-Dichloroethene Hg/kg 6,000 10,000,000 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 25.2 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130
Chloroform Hg/kg NE 940,000 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 25.2 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130
Bromochloromethane Hg/kg NE NE 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 25.2 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130
Tetrahydrofuran Hg/kg NE NE 10,000,000 < 800 < 950 NA NA NA NA NA NA < 316 < 252 < 310 < 351 NA NA < 47,000 < 600 < 2,400 < 1,000 < 1,300
1,1,1-Trichloroethane Hg/kg 160,000 10,000,000 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 25.2 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130
1,1-Dichloropropene Hg/kg NE NE 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 25.2 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130
Carbon Tetrachloride Hg/kg 5,000 44,000 10,000,000 < 80 130 95 NA NA NA NA NA NA < 316 < 25.2 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130
1,2-Dichloroethane Hg/kg 2,300 63,000 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 25.2 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130
Benzene Hg/kg 4,300 200,000 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 25.2 < 31 < 35.1 1,200 810 < 4,700 140 60 < 240 < 100 < 130
Trichloroethene Hg/kg 20,000 520,000 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 25.2 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130
1,2-Dichloropropane Hg/kg 70,000 84,000 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 25.2 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130
Bromodichloromethane Hg/kg NE 92,000 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 25.2 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130
Dibromomethane Hg/kg NE NE 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 25.2 < 31 < 35.1 < 1,600 < 4,700 < 60 < 240 < 100 < 130
4-Methyl-2-Pentanone (MIBK) | ug/kg NE 10,000,000 10,000,000 < 2,100 < 2,500 NA NA NA NA NA NA < 316 < 252 < 310 < 351 NA NA < 120,000 < 1,600 < 6,100 < 2,600 < 3,400
cis-1,3-Dichloropropene NE NE 10,000,000 < 80 < 95 NA NA NA NA NA NA < 31.6 < 25.2 < 31 < 35.1 NA NA < 4,700 < 60 < 240 < 100 < 130
Toluene Hg/kg 54,000 10,000,000 10,000,000 < 80 110 95 NA NA NA NA NA NA < 316 < 25.2 < 31 < 35.1 20,000 810 < 4,700 290 60 360 240 < 100 < 130
trans-1,3-Dichloropropene Hg/kg NE NE 10,000,000 < 160 < 190 NA NA NA NA NA NA < 316 < 25.2 < 31 < 35.1 NA NA < 9,500 < 120 < 470 < 200 < 260
1,1,2-Trichloroethane Hg/kg NE 100,000 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 25.2 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130
2-Hexanone Hg/kg NE NE 10,000,000 < 2,100 < 2,500 NA NA NA NA NA NA < 316 < 252 < 310 < 351 NA NA < 120,000 < 1,600 < 6,100 < 2,600 < 3,400
1,3-Dichloropropane Hg/kg NE NE 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 25.2 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130
Tetrachloroethene Hg/kg 4,200 110,000 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 25.2 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130
Dibromochloromethane Hg/kg NE NE 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 25.2 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130
1,2-Dibromoethane (EDB) Hg/kg NE 70 10,000,000 < 160 < 190 NA NA NA NA NA NA < 316 < 25.2 < 31 < 35.1 < 810 < 9,500 < 120 < 470 < 200 < 260
Chlorobenzene Hg/kg 100,000 10,000,000 | 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 25.2 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130
1,1,1,2-Tetrachloroethane Hg/kg NE 220,000 10,000,000 < 80 < 95 NA NA NA NA NA NA < 63.2 < 50.4 < 62 < 70.3 < 810 < 4,700 < 60 < 240 < 100 < 130
Ethylbenzene Hg/kg 62,000 10,000,000 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 25.2 < 31 < 35.1 18,000 810 5,600 4,700 740 60 780 240 < 100 < 130
m&p-Xylene Hg/kg NE 10,000,000 10,000,000 < 160 210 190 NA NA NA NA NA NA < 63.2 < 50.4 < 62 < 70.3 250,000 8,100 < 9,500 1,100 120 1,900 470 < 200 < 260
0-Xylene Hg/kg NE 10,000,000 10,000,000 < 80 130 95 NA NA NA NA NA NA < 316 < 252 < 31 < 35.1 150,000 8,100 5,100 4,700 570 60 1,700 240 < 100 < 130
Styrene Hg/kg 64,000 190,000 10,000,000 < 80 < 95 NA NA NA NA NA NA < 31.6 < 25.2 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130
Bromoform Hg/kg NE 720,000 10,000,000 < 160 < 190 NA NA NA NA NA NA < 31.6 < 25.2 < 31 < 35.1 < 810 < 9,500 < 120 < 470 < 200 < 260
Isopropylbenzene Hg/kg NE 10,000,000 | 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 252 < 31 < 35.1 3,000 810 < 4,700 170 60 580 240 < 100 < 130
1,1,2,2-Tetrachloroethane Hg/kg NE 29,000 10,000,000 < 80 < 95 NA NA NA NA NA NA < 31.6 < 25.2 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130
1,2,3-Trichloropropane Hg/kg NE NE 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 252 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130
Bromobenzene Hg/kg NE NE 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 252 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130
n-Propylbenzene Hg/kg NE NE 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 252 < 31 < 35.1 19,000 810 < 4,700 240 60 500 240 < 100 < 130
2-Chlorotoluene Hg/kg NE NE 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 252 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130
1,3,5-Trimethylbenzene Hg/kg NE NE 10,000,000 < 80 < 95 NA NA NA NA NA NA < 31.6 < 25.2 < 31 < 35.1 150,000 8,100 < 4,700 840 60 3,300 240 < 100 < 130
4-Chlorotoluene Hg/kg NE NE 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 252 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130
tert-Butylbenzene Hg/kg NE NE 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 252 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130
1,2,4-Trimethylbenzene Hg/kg NE NE 10,000,000 < 80 < 95 NA NA NA NA NA NA 7 31.6 < 25.2 < 31 < 35.1 480,000 8,100 9,100 4,700 2,000 60 8,000 240 < 100 < 130
sec-Butylbenzene Hg/kg NE NE 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 252 < 31 < 35.1 1,600 810 < 4,700 140 60 580 240 < 100 < 130
p-Isopropyltoluene Hg/kg NE NE 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 252 < 31 < 35.1 3,400 810 < 4,700 1,000 60 1,300 240 < 100 < 130
1,3-Dichlorobenzene Hg/kg NE 10,000,000 10,000,000 < 80 < 95 NA NA NA NA NA NA < 31.6 < 25.2 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130
1,4-Dichlorobenzene Hg/kg NE 240,000 10,000,000 < 80 < 95 NA NA NA NA NA NA < 31.6 < 25.2 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130
n-Butylbenzene Hg/kg NE NE 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 252 < 31 < 35.1 < 810 < 4,700 410 60 1,000 240 < 100 < 130
1,2-Dichlorobenzene Hg/kg NE 10,000,000 10,000,000 < 80 < 95 NA NA NA NA NA NA < 31.6 < 25.2 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130
1,2-Dibromo-3-Chloropropane | pg/kg NE NE 10,000,000 < 160 < 190 NA NA NA NA NA NA < 190 < 151 < 186 < 211 < 1,600 < 9,500 < 120 < 470 < 200 < 260
1,2,4-Trichlorobenzene Hg/kg NE 10,000,000 10,000,000 < 80 < 95 NA NA NA NA NA NA < 31.6 < 25.2 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130
Hexachlorobutadiene Hg/kg NE 73,000 10,000,000 < 80 < 95 NA NA NA NA NA NA < 316 < 25.2 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130
Naphthalene Hg/kg NE 10,000,000 10,000,000 1,400 160 630 190 NA NA NA NA NA NA 56.9 31.6 14.1 25.2 < 31 < 35.1 8,400,000 81,000 490,000 9,500 2,700 120 27,000 470 560 200 490 260
1,2,3-Trichlorobenzene Hg/kg NE NE 10,000,000 < 80 < 95 NA NA NA NA NA NA < 31.6 < 25.2 < 31 < 35.1 < 810 < 4,700 < 60 < 240 < 100 < 130

Notes

NE = Not Established

NA = Not Analyzed

NFA = North Fill Area

FGPA = Former Gas Plant Area
FPPA = Former Power Plant Area
SFA = South Fill Area

As described in the Remediation Regulations, the Direct Exposure and Leachability Criteria apply
throughout the vadose zone. All surface soil data collected at the Site were within the vadose zone and
comparisons to applicable 1/C-DEC and GB Leachability Criteria are presented for each sample.
Gray shaded cells indicates the concentration exceeds the RIDEM Method 1
Industrial/Commercial Direct Exposure Criteria (1/C-DEC).

Detection limits highlighted in blue and in italics exceed the RIDEM Method 1 Criteria.
Concentrations bolded and underlined exceed the RIDEM Method 1 GB Leachability Criteria.
|A concentration with a bold border exceeds the Upper Concentration Limit. |
BD-060310 is the blind duplicate for TP-314 (0-2ft.)

BD-060410 is the blind duplicate for TP-326 (0-2ft.)

BD-061010 is the blind duplicate for TP-341(0-2ft.)

BD-061510 is the blind duplicate for TP-307 (1-2ft.)
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TABLE 2B
SUMMARY OF SURFACE SOIL VOC ANALYTICAL RESULTS
Former Tidewater Facility
Pawtucket, Rhode Island

TP-344 (0-2ft.) TP-349 (0-0.5ft.) TP-370 (0-2ft.) TP-374 (1-21t) TP-376 (1-2ft.) TP-377 (1-2ft)) TP-387C (1-2ft.) TP-387B (1-2ft)) TP-387A (1-2ft)) EAST TP-380 (1-2ft.) SS-145A 0-2ft. S5-145B 0-2ft.
) IR RIDEN - RIDIE FPPA FPPA FPPA FPPA FPPA FPPA FPPA FPPA FPPA FPPA FPPA FPPA
Units GB Industrial/ ucL
Leachability | Commercial 1006-00129-006 1006-00129-004 1006-00084-006 1006-00131-008 1006-00132-004 1006-00132-005 1011-00059-004 1011-00059-005 1011-00059-006 1011-00062-001 1011-00097-001 1011-00097-002
Criteria DEC 06/11/2010 06/11/2010 06/09/2010 06/15/2010 06/16/2010 06/16/2010 11/5/2010 11/5/2010 11/5/2010 11/5/2010 11/11/2010 11/11/2010
Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL
EPA 8260 VOLATILE ORGANICS
Dichlorodifluoromethane Hg/kg NE NE 10,000,000 < 210 < 210 < 320 < 170 < 110 < 130 < 120 < 280 < 120 < 330 NA NA NA NA
Chloromethane Hg/kg NE NE 10,000,000 < 210 < 210 < 320 < 170 < 110 < 130 < 120 < 280 < 120 < 330 NA NA NA NA
Vinyl Chloride Hg/kg NE 3,000 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
Bromomethane Hg/kg NE 2,900,000 10,000,000 < 210 < 210 < 320 < 170 < 110 < 130 < 120 < 280 < 120 < 330 NA NA NA NA
Chloroethane Hg/kg NE NE 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
Trichlorofluoromethane Hg/kg NE NE 10,000,000 < 210 < 210 < 320 < 170 < 110 < 130 < 120 < 280 < 120 < 330 NA NA NA NA
Diethylether Hg/kg NE NE 10,000,000 < 210 < 210 < 320 < 170 < 110 < 130 < 120 < 280 < 120 < 330 NA NA NA NA
Acetone Hg/kg NE 10,000,000 10,000,000 < 2,700 < 2,700 < 4,200 < 2,200 < 1,400 < 1,700 < 1,600 < 3,600 < 1,600 < 4,300 NA NA NA NA
1,1-Dichloroethene Hg/kg 700 9,500 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
Dichloromethane Hg/kg NE 760,000 10,000,000 < 210 < 210 < 320 < 170 < 110 < 130 < 120 < 280 < 120 < 330 NA NA NA NA
Methyl tert-butyl ether Hg/kg 100,000 10,000,000 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
trans-1,2-Dichloroethene Hg/kg 92,000 10,000,000 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
1,1-Dichloroethane Hg/kg NE 10,000,000 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
2-Butanone (MEK) Hg/kg NE 10,000,000 10,000,000 < 2,700 < 2,700 < 4,200 < 2,200 < 1,400 < 1,700 < 1,600 < 3,600 < 1,600 < 4,300 NA NA NA NA
2,2-Dichloropropane Hg/kg NE NE 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
cis-1,2-Dichloroethene Hg/kg 6,000 10,000,000 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
Chloroform Hg/kg NE 940,000 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
Bromochloromethane Hg/kg NE NE 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
Tetrahydrofuran Hg/kg NE NE 10,000,000 < 1,100 < 1,100 < 1,600 < 850 < 550 < 650 < 600 < 1,400 < 600 < 1,700 NA NA NA NA
1,1,1-Trichloroethane Hg/kg 160,000 10,000,000 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
1,1-Dichloropropene Hg/kg NE NE 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
Carbon Tetrachloride Hg/kg 5,000 44,000 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
1,2-Dichloroethane Hg/kg 2,300 63,000 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
Benzene Hg/kg 4,300 200,000 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
Trichloroethene Hg/kg 20,000 520,000 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
1,2-Dichloropropane Hg/kg 70,000 84,000 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
Bromodichloromethane Hg/kg NE 92,000 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
Dibromomethane Hg/kg NE NE 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
4-Methyl-2-Pentanone (MIBK) | ug/kg NE 10,000,000 10,000,000 < 2,700 < 2,700 < 4,200 < 2,200 < 1,400 < 1,700 < 1,600 < 3,600 < 1,600 < 4,300 NA NA NA NA
cis-1,3-Dichloropropene NE NE 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
Toluene Hg/kg 54,000 10,000,000 10,000,000 110 110 < 110 210 160 < 85 < 55 < 65 < 60 140 140 < 60 < 170 NA NA NA NA
trans-1,3-Dichloropropene Hg/kg NE NE 10,000,000 < 210 < 210 < 320 < 170 < 110 < 130 < 120 < 280 < 120 < 330 NA NA NA NA
1,1,2-Trichloroethane Hg/kg NE 100,000 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
2-Hexanone Hg/kg NE NE 10,000,000 < 2,700 < 2,700 < 4,200 < 2,200 < 1,400 < 1,700 < 1,600 < 3,600 < 1,600 < 4,300 NA NA NA NA
1,3-Dichloropropane Hg/kg NE NE 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
Tetrachloroethene Hg/kg 4,200 110,000 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
Dibromochloromethane Hg/kg NE NE 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
1,2-Dibromoethane (EDB) Hg/kg NE 70 10,000,000 < 210 < 210 < 320 < 170 < 110 < 130 < 120 < 280 < 120 < 330 NA NA NA NA
Chlorobenzene Hg/kg 100,000 10,000,000 | 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
1,1,1,2-Tetrachloroethane Hg/kg NE 220,000 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
Ethylbenzene Hg/kg 62,000 10,000,000 | 10,000,000 < 110 < 110 870 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
m&p-Xylene Hg/kg NE 10,000,000 10,000,000 < 210 < 210 780 320 < 170 < 110 < 130 < 120 320 280 < 120 < 330 NA NA NA NA
0-Xylene Hg/kg NE 10,000,000 10,000,000 < 110 < 110 820 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
Styrene Hg/kg 64,000 190,000 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
Bromoform Hg/kg NE 720,000 10,000,000 < 210 < 210 < 320 < 170 < 110 < 130 < 120 < 280 < 120 < 330 NA NA NA NA
Isopropylbenzene Hg/kg NE 10,000,000 | 10,000,000 < 110 < 110 220 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
1,1,2,2-Tetrachloroethane Hg/kg NE 29,000 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
1,2,3-Trichloropropane Hg/kg NE NE 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
Bromobenzene Hg/kg NE NE 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
n-Propylbenzene Hg/kg NE NE 10,000,000 < 110 < 110 310 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
2-Chlorotoluene Hg/kg NE NE 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
1,3,5-Trimethylbenzene Hg/kg NE NE 10,000,000 < 110 < 110 1,300 160 < 85 < 55 < 65 < 60 240 140 < 60 < 170 NA NA NA NA
4-Chlorotoluene Hg/kg NE NE 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
tert-Butylbenzene Hg/kg NE NE 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
1,2,4-Trimethylbenzene Hg/kg NE NE 10,000,000 < 110 < 110 2,700 160 < 85 < 55 < 65 < 60 620 140 < 60 < 170 NA NA NA NA
sec-Butylbenzene Hg/kg NE NE 10,000,000 < 110 < 110 230 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
p-Isopropyltoluene Hg/kg NE NE 10,000,000 < 110 < 110 330 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
1,3-Dichlorobenzene Hg/kg NE 10,000,000 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
1,4-Dichlorobenzene Hg/kg NE 240,000 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
n-Butylbenzene Hg/kg NE NE 10,000,000 < 110 < 110 580 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
1,2-Dichlorobenzene Hg/kg NE 10,000,000 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
1,2-Dibromo-3-Chloropropane | pg/kg NE NE 10,000,000 < 210 < 210 < 320 < 170 < 110 < 130 < 120 < 280 < 120 < 330 NA NA NA NA
1,2,4-Trichlorobenzene Hg/kg NE 10,000,000 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
Hexachlorobutadiene Hg/kg NE 73,000 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
Naphthalene Hg/kg NE 10,000,000 10,000,000 430 210 370 210 5,200 320 1,700 170 < 110 < 130 < 120 5,300 280 < 120 750 330 NA NA NA NA
1,2,3-Trichlorobenzene Hg/kg NE NE 10,000,000 < 110 < 110 < 160 < 85 < 55 < 65 < 60 < 140 < 60 < 170 NA NA NA NA
Notes

NE = Not Established

NA = Not Analyzed

NFA = North Fill Area

FGPA = Former Gas Plant Area
FPPA = Former Power Plant Area
SFA = South Fill Area

As described in the Remediation Regulations, the Direct Exposure and Leachability Criteria apply
throughout the vadose zone. All surface soil data collected at the Site were within the vadose zone and
comparisons to applicable 1/C-DEC and GB Leachability Criteria are presented for each sample.

Gray shaded cells indicates the concentration exceeds the RIDEM Method 1
Industrial/Commercial Direct Exposure Criteria (1/C-DEC).

Detection limits highlighted in blue and in italics exceed the RIDEM Method 1 Criteria.
Concentrations bolded and underlined exceed the RIDEM Method 1 GB Leachability Criteria.

|A concentration with a bold border exceeds the Upper Concentration Limit.

BD-060310 is the blind duplicate for TP-314 (0-2ft.)
BD-060410 is the blind duplicate for TP-326 (0-2ft.)
BD-061010 is the blind duplicate for TP-341(0-2ft.)
BD-061510 is the blind duplicate for TP-307 (1-2ft.)

JAENV\43654.msk\Reports\SIDR\Tables\43654 SIDR Tables 2B, 2C, 3A, 3B - Soil Analytical Results.xIsxX\TABLE 2B 0-2 ft VOCs

File No. 05.0043654.00
1/10/2011

Page 3 of 3



TABLE 2C

SUMMARY OF SURFACE SOIL INORGANIC, PAH, TPH ANALYTICAL RESULTS

Former Tidewater Facility
Pawtucket, Rhode Island

File No. 05.0043654.00

$S-102 0-1ft. $S-107 0-1ft. $S-108 0-1ft. $S-109 0-1ft. $S-130 0-1ft. $S-131 0-1ft. $S-132 0-1ft. TP-363 (0-2ft.) Road-3-111010 Frac Staging-2-111010 $S-100 0-1ft. $S-101 0-1ft.
REDER] RIS NFA NFA NFA NFA NFA NFA NFA NFA NFA NFA FGPA FGPA
Units GB N Industrla_ll RIDEM
Leachability | Commercial | UCL 0912-00179-007 0912-00179-008 0912-00179-009 0912-00179-006 1001-00026-008 1001-00026-001 1001-00026-009 1006-00029-003 1011146-04 1011146-06 0912-00179-011 0912-00179-012
Criteria DEC 12/28/2009 12/28/2009 12/28/2009 12/28/2009 01/04/2010 01/04/2010 01/04/2010 06/02/2010 10/11/2010 10/11/2010 12/29/2009 12/29/2009
Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL
Mod. EPA 8100 | TOTAL PETROLEUM HYDROCARBON
Hydrocarbon Content malkg 2,500 2,500 30,000 650 56 3,000 64 810 60 330 12 100 13 3,400 88 74 12 64 12 NA NA NA NA 1,800 62 3.500 65
EPA6010B  |METALS
Beryllium mglkg NE 13 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.28 NA NA NA NA NA NA NA NA
Silver mglkg NE 10,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.39 NA NA NA NA NA NA NA NA
Arsenic mglkg NE 7 10,000 3.0 0.59 12 0.74 31 0.77 6.8 0.98 6.0 0.62 8.1 0.69 3.8 0.86 18 0.69 NA NA NA NA 13 0.94 16 0.87
Cadmium mglkg NE 1,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 23 035 < 0 < 0.48 NA NA NA NA
Chromium mglkg NE 10,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 10 0.35 1.9 NR 2 NR NA NA NA NA
Copper mglkg NE 10,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 20 1.0 NA NA NA NA NA NA NA NA
EPAT74TIA  |Mercury mglkg NE 610 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.059 0.012 NA NA NA NA NA NA NA NA
Nickel malkg NE 10,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 9.4 0.69 NA NA NA NA NA NA NA NA
Lead malkg NE 500 10,000 56 059 250 0.74 66 0.77 62 0.98 120 0.62 190 0.69 480 0.86 90 0.69 178 NR 6 NR 550 0.94 240 0.87
Antimony mglkg NE 820 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 338 19 NA NA NA NA NA NA NA NA
Selenium mglkg NE 10,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 17 NA NA NA NA NA NA NA NA
Thallium mglkg NE 140 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 17 NA NA NA NA NA NA NA NA
Zinc mglkg NE 10,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 26 0.69 NA NA NA NA NA NA NA NA
EPA 8270 PAHS BY GCMS
Naphthalene Hglkg NE 10,000,000 | 10,000,000 < 990 11,000 990 1,200 660 2,000 990 < 330 3,200 990 < 330 < 330 < 357 < 354 1,600 330 11,000 660
2-Methylnaphthalene Hglkg NE 10,000,000 | 10,000,000 < 990 6,900 990 1,000 660 1,200 990 < 330 2,200 990 < 330 < 330 < 357 < 354 910 330 4,900 660
Acenaphthylene nglkg NE 10,000,000 | 10,000,000 < 990 11,000 990 1,400 660 3,900 990 < 330 5,800 990 < 330 < 330 < 357 < 354 3,100 330 7,800 660
Acenaphthene Hg/kg NE 10,000,000 | 10,000,000 < 990 < 990 < 660 < 990 < 330 < 990 < 330 < 330 < 357 < 354 < 330 < 660
Fluorene nglkg NE 10,000,000 | 10,000,000 < 990 4,400 990 < 660 < 990 < 330 3,100 990 < 330 < 330 < 357 < 354 330 330 920 660
Phenanthrene Hg/kg NE 10,000,000 | 10,000,000 | _ 2,200 990 32,000 990 2,700 660 6,200 990 3,100 330 29,000 990 1,500 330 680 330 3,260 357 < 354 3,500 330 12,000 660
Anthracene nglkg NE 10,000,000 | 10,000,000 | _ 2,100 990 6,700 990 800 660 2,200 990 770 330 7,000 990 350 330 < 330 < 357 < 354 1,500 330 3,900 660
Fluoranthene Hg/kg NE 10,000,000 | 10,000,000 | 1,300 990 34,000 990 2,700 660 14,000 990 3,500 330 37,000 990 2,000 330 1,000 330 1,720 357 < 354 5400 330 13,000 660
Pyrene nglkg NE 10,000,000 | 10,000,000 | _ 1,600 990 36,000 990 3,100 660 13,000 990 2,900 330 37,000 990 1,800 330 850 330 2,130 357 < 354 5,700 330 16,000 660
Benzo [a] Anthracene Hg/kg NE 7,800 10,000,000 | 1,500 990 16,000 990 1,800 660 6,800 990 1,400 330 18,000 990 850 330 500 330 752 357 < 354 2,700 330 6,500 660
Chrysene nglkg NE 780,000 | 10,000,000 < 990 25,000 990 2,700 660 8,700 990 1,300 330 25,000 990 850 330 440 330 812 179 < 178 5,200 330 11,000 660
Benzo [b] Fluoranthene Hg/kg NE 7,800 10,000,000 < 990 17,000 990 2,100 660 8,000 990 1,300 330 21,000 990 880 330 560 330 < 357 < 354 3,900 330 9,200 660
Benzo [k] Fluoranthene nglkg NE 78,000 | 10,000,000 < 990 9,400 990 860 660 4,800 990 570 330 7,800 990 420 330 < 330 503 357 < 354 1,600 330 3,200 660
Benzo [a] Pyrene Hg/kg NE 800 10,000,000 < 990 8,800 990 1,300 660 4,600 990 1,100 330 16,000 990 770 330 400 330 276 179 < 178 1,800 330 4,000 660
Indeno [1,2,3-cd] Pyrene nglkg NE 7,800 10,000,000 < 990 6,100 990 < 660 3,000 990 720 330 8,300 990 470 330 < 330 < 357 < 354 1,600 330 2,700 660
Dibenzo [a,h] Anthracene Hg/kg NE 800 10,000,000 < 990 < 990 < 660 < 990 < 330 2,500 990 < 330 < 330 < 179 < 178 530 330 870 660
Benzo [g,h,i] Perylene nglkg NE 10,000,000 | 10,000,000 < 990 6,600 990 < 660 2,600 990 780 330 8,100 990 560 330 < 330 < 357 < 354 1,300 330 2,200 660
PERCENT SOLID % 89 78 84 81 78 57 81 82 81 76
SW-846 9010A |SUBCONTRACTED ANALYTES
Total Cyanide mglkg NE 10,000 10,000 < 13 930 11 40 12 14 10 < 14 < 15 < 12 < 12 454 NR < 1.08 280 10 750 12
MADEP Phys. Available Cyanide mglkg NE NE 10,000 < 0.64 100 0.65 8.8 0.52 3 1 < 1 < 0.88 < 0.63 NA NA NA NA NA NA 38 058 61 0.64
EPA 8082 POLYCHLORINATED BIPHENYLS
Aroclor 1268 uglkg 10000 10000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 56 < 53.9 < 400 < 100
Aroclor 1262 uglkg 10000 10000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 56 < 53.9 < 400 < 100
Aroclor 1260 uglkg 10000 10000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 56 < 53.9 < 400 < 100
Aroclor 1254 uglkg 10000 10000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 56 < 53.9 < 400 < 100
Aroclor 1248 uglkg 10000 10000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 56 < 53.9 < 400 < 100
Aroclor 1242/1016 uglkg 10000 10000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 56 < 53.9 < 400 < 100
Aroclor 1232 uglkg 10000 10000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 56 < 53.9 < 400 < 100
Aroclor 1221 uglkg 10000 10000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 56 < 53.9 < 400 < 100
Notes

NE = Not Established

NA = Not Analyzed

NR = Not Reported

NFA = North Fill Area

FGPA = Former Gas Plant Area

FPPA = Former Power Plant Area

SFA = South Fill Area

As described in the Remediation Regulations, the Direct Exposure and Leachability Criteria apply throughout the
vadose zone. All surface soil data collected at the Site were within the vadose zone and comparisons to applicable
1/C-DEC and GB Leachability Criteria are presented for each sample.

Gray shaded cells indicates the concentration exceeds the RIDEM Method 1 Industrial/Commercial

Direct Exposure Criteria (1/C-DEC).

Detection limits highlighted in blue and in italics exceed the RIDEM Method 1 Criteria.

Concentrations bolded and underlined exceed the RIDEM Method 1 GB Leachability Criteria.
| A concentration with a bold border exceeds the Upper Concentration Limit. |

Any analytes reported from a diluted run of the original analysis have a "D* qualifier.

Any analytes reported as estimated have a "J" qualifier.

SS-BD is the blind duplicate for SS-139

SS-BD041410 is the blind duplicate for SS-143

BD-060310 is the blind duplicate for TP-314 (0-2ft.)

BD-060410 is the blind duplicate for TP-326 (0-2ft.)

BD-061010 is the blind duplicate for TP-341(0-2ft.)

BD-061510 is the blind duplicate for TP-307 (1-2ft.)

Hydrocarbon Fingerprint:

TP-370 (0-2ft)  The characteristics of the chromatogram indicated the presence of a mixture of fuel oils in the
boiling range of weathered fuel oil #4 and fuel oil #6.
The characteristics of the chromatogram for sample TP-380 (1-2ft) P (1011-00063-001) indicate
the presence of a petroleum product in the boiling range of Fuel Oil #6/asphalt.

TP-380 (1-21t)
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TABLE 2C

SUMMARY OF SURFACE SOIL INORGANIC, PAH, TPH ANALYTICAL RESULTS

Former Tidewater Facility
Pawtucket, Rhode Island

File No. 05.0043654.00

$S-103 0-1ft. SS-104 0-1ft. $S-105 0-1ft. $S-106 0-1ft. SS-110 0-1ft. SS-111 0-1ft. SS-112 0-1ft. SS-113 0-1ft. SS-114 0-1ft. $S-115 0-1ft. SS-116 0-1ft. SS-117 0-1ft.
REDER] RIS FGPA FGPA FGPA FGPA FGPA FGPA FGPA FGPA FGPA FGPA FGPA FGPA
Units GB N Industrla_ll RIDEM
Leachability | Commercial | UCL 0912-00179-013 0912-00179-001 0912-00179-002 0912-00179-003 0912-00179-005 0912-00179-017 0912-00179-018 0912-00179-016 0912-00179-015 0912-00179-014 0912-00179-019 0912-00179-020
Criteria DEC 12/29/2009 12/28/2009 12/28/2009 12/28/2009 12/28/2009 12/29/2009 12/29/2009 12/29/2009 12/29/2009 12/29/2009 12/29/2009 12/29/2009
Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL
Mod. EPA 8100 | TOTAL PETROLEUM HYDROCARBON
Hydrocarbon Content malkg 2,500 2,500 30,000 560 56 160 11 800 11 120 11 260 11 780 70 180 13 160 11 140 13 310 12 2,000 61 80 11
EPA6010B  |METALS
Beryllium mglkg NE 13 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver mglkg NE 10,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic mglkg NE 7 10,000 45 0.75 4 0.85 5.7 0.70 35 0.60 2.3 0.76 5.8 0.96 8.3 13 34 0.93 6.0 0.72 8.8 0.70 9.9 0.96 3.1 0.71
Cadmium mglkg NE 1,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium mglkg NE 10,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper mglkg NE 10,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
EPAT74TIA  |Mercury mglkg NE 610 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel malkg NE 10,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead malkg NE 500 10,000 37 0.75 64 0.85 100 0.70 20 0.60 88 0.76 2,400 0.96 310 13 170 0.93 390 0.72 1,300 0.70 880 0.96 190 0.71
Antimony mglkg NE 820 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium mglkg NE 10,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium mglkg NE 140 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc mglkg NE 10,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
EPA 8270 PAHS BY GCMS
Naphthalene Hglkg NE 10,000,000 | 10,000,000 < 990 < 330 4,300 990 < 330 1,200 990 < 660 1,100 660 < 330 1,100 660 7,500 990 4,700 2,000 < 330
2-Methylnaphthalene Hglkg NE 10,000,000 | 10,000,000 < 990 < 330 1,500 990 < 330 < 990 < 660 < 660 < 330 < 660 1,500 990 2,100 2,000 < 330
Acenaphthylene nglkg NE 10,000,000 | 10,000,000 < 990 720 330 16,000 990 330 330 2,700 990 < 660 < 660 < 330 < 660 3,100 990 9,800 2,000 < 330
Acenaphthene Hg/kg NE 10,000,000 | 10,000,000 < 990 < 330 < 990 < 330 < 990 < 660 1,300 660 < 330 < 660 < 990 < 2,000 < 330
Fluorene nglkg NE 10,000,000 | 10,000,000 < 990 < 330 1,400 990 < 330 < 990 < 660 1,100 660 < 330 < 660 < 990 < 2,000 < 330
Phenanthrene Hg/kg NE 10,000,000 | 10,000,000 | 1,300 990 480 330 7,200 990 330 330 7,900 990 < 660 9,600 660 < 330 < 660 5200 990 5,600 2,000 < 330
Anthracene nglkg NE 10,000,000 | 10,000,000 < 990 < 330 6,900 990 < 330 1,800 990 < 660 2,200 660 < 330 < 660 1,700 990 3,700 2,000 < 330
Fluoranthene Hg/kg NE 10,000,000 | 10,000,000 | _ 3,000 990 1,300 330 28,000 990 890 330 11,000 990 < 660 10,000 660 < 330 < 660 12,000 990 16,000 2,000 460 330
Pyrene nglkg NE 10,000,000 | 10,000,000 | _ 2,500 990 1,500 330 37,000 990 930 330 9,900 990 < 660 8,600 660 < 330 < 660 13,000 990 23,000 2,000 420 330
Benzo [a] Anthracene Hg/kg NE 7,800 10,000,000 | 1,200 990 1,000 330 24,000 990 530 330 4,700 990 < 660 3,800 660 < 330 < 660 7,000 990 12,000 2,000 < 330
Chrysene nglkg NE 780,000 | 10,000,000 | _ 1,500 990 1,200 330 34,000 990 770 330 4,600 990 < 660 3,400 660 < 330 < 660 6,800 990 14,000 2,000 400 330
Benzo [b] Fluoranthene Hg/kg NE 7,800 10,000,000 < 990 1,800 330 32,000 990 870 330 3,800 990 < 660 3,900 660 < 330 < 660 10,000 990 14,000 2,000 580 330
Benzo [k] Fluoranthene nglkg NE 78,000 | 10,000,000 < 990 620 330 18,000 990 390 330 2,000 990 < 660 1,600 660 < 330 < 660 4,400 990 7,600 2,000 < 330
Benzo [a] Pyrene Hg/kg NE 800 10,000,000 < 990 990 330 27,000 990 560 330 2,800 990 < 660 3,200 660 < 330 < 660 7,000 990 10,000 2,000 < 330
Indeno [1,2,3-cd] Pyrene nglkg NE 7,800 10,000,000 < 990 930 330 19,000 990 520 330 1,700 990 < 660 1,700 660 < 330 < 660 5,000 990 7,300 2,000 < 330
Dibenzo [a,h] Anthracene Hg/kg NE 800 10,000,000 < 990 < 330 5200 990 < 330 < 990 < 660 < 660 < 330 < 660 1,400 990 2,600 2,000 < 330
Benzo [g,h,i] Perylene nglkg NE 10,000,000 | 10,000,000 < 990 1,000 330 18,000 990 500 330 1,600 990 < 660 1,900 660 < 330 < 660 5,100 990 7,400 2,000 < 330
PERCENT SOLID % 89 93.9 87 04 89 72 76 89 77 80 82 93
SW-846 9010A |SUBCONTRACTED ANALYTES
Total Cyanide mg/kg NE 10,000 10,000 < 95 44 10 17 10 82 9.1 11 9.9 92 14 < 13 < 10 < 11 110 9.9 530 11 200 10
MADEP Phys. Available Cyanide mglkg NE NE 10,000 < 0.54 11 0.52 5.7 057 13 051 6.1 0.59 28 0.77 22 071 < 0.56 < 0.64 16 0.56 41 058 6.1 056
EPA 8082 POLYCHLORINATED BIPHENYLS
Aroclor 1268 nglkg 10000 10000 10,000 < 100 NA NA NA NA NA NA NA NA < 300 < 600 < 800 < 500 < 100 < 700 < 800
Aroclor 1262 uglkg 10000 10000 10,000 < 100 NA NA NA NA NA NA NA NA < 300 < 600 < 800 < 500 < 100 < 700 < 800
Aroclor 1260 nglkg 10000 10000 10,000 110 100 NA NA NA NA NA NA NA NA < 300 < 600 < 800 < 500 < 100 1,600 700 < 800
Aroclor 1254 uglkg 10000 10000 10,000 < 100 NA NA NA NA NA NA NA NA < 300 < 600 < 800 < 500 < 100 < 700 < 800
Aroclor 1248 nglkg 10000 10000 10,000 < 100 NA NA NA NA NA NA NA NA < 300 < 600 < 800 < 500 < 100 < 700 < 800
Aroclor 1242/1016 uglkg 10000 10000 10,000 < 100 NA NA NA NA NA NA NA NA < 300 < 600 < 800 < 500 < 100 < 700 < 800
Aroclor 1232 nglkg 10000 10000 10,000 < 100 NA NA NA NA NA NA NA NA < 300 < 600 < 800 < 500 < 100 < 700 < 800
Aroclor 1221 nglkg 10000 10000 10,000 < 100 NA NA NA NA NA NA NA NA < 300 < 600 < 800 < 500 < 100 < 700 < 800
Notes

NE = Not Established

NA = Not Analyzed

NR = Not Reported

NFA = North Fill Area

FGPA = Former Gas Plant Area

FPPA = Former Power Plant Area

SFA = South Fill Area

As described in the Remediation Regulations, the Direct Exposure and Leachability Criteria apply throughout the
vadose zone. All surface soil data collected at the Site were within the vadose zone and comparisons to applicable
1/C-DEC and GB Leachability Criteria are presented for each sample.

Gray shaded cells indicates the concentration exceeds the RIDEM Method 1 Industrial/Commercial

Direct Exposure Criteria (1/C-DEC).

Detection limits highlighted in blue and in italics exceed the RIDEM Method 1 Criteria.

Concentrations bolded and underlined exceed the RIDEM Method 1 GB Leachability Criteria.
| A concentration with a bold border exceeds the Upper Concentration Limit. |

Any analytes reported from a diluted run of the original analysis have a "D* qualifier.

Any analytes reported as estimated have a "J" qualifier.

SS-BD is the blind duplicate for SS-139

SS-BD041410 is the blind duplicate for SS-143

BD-060310 is the blind duplicate for TP-314 (0-2ft.)

BD-060410 is the blind duplicate for TP-326 (0-2ft.)

BD-061010 is the blind duplicate for TP-341(0-2ft.)

BD-061510 is the blind duplicate for TP-307 (1-2ft.)

Hydrocarbon Fingerprint:

TP-370 (0-2ft)  The characteristics of the chromatogram indicated the presence of a mixture of fuel oils in the
boiling range of weathered fuel oil #4 and fuel oil #6.
The characteristics of the chromatogram for sample TP-380 (1-2ft) P (1011-00063-001) indicate
the presence of a petroleum product in the boiling range of Fuel Oil #6/asphalt.

TP-380 (1-21t)
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TABLE 2C

SUMMARY OF SURFACE SOIL INORGANIC, PAH, TPH ANALYTICAL RESULTS

Former Tidewater Facility
Pawtucket, Rhode Island

File No. 05.0043654.00

S$S-118 0-1ft. SS-119 0-1ft. $S-120 0-1ft. S$S-121 0-1ft. $S-122 0-1ft. $S-123 0-1ft. $S-133 0-1ft. SS-134 0-1ft. $5-135 0-1ft. $S-136 0-1ft. $S-137 0-1ft. $S-138 0-1ft.
REDER] RIS FGPA FGPA FGPA FGPA FGPA FGPA FGPA FGPA FGPA FGPA FGPA FGPA
Units GB N Industrla_ll RIDEM
Leachability | Commercial | UCL 1011-00201-001 0912-00179-010 0912-00179-021 0912-00179-022 1001-00026-003 1001-00026-002 1001-00026-010 1001-00026-011 1001-00026-012 1001-00026-013 1001-00026-014 1001-00026-015
Criteria DEC 11/18/2010 12/28/2009 12/29/2009 12/29/2009 01/04/2010 01/04/2010 01/04/2010 01/04/2010 01/04/2010 01/06/2010 01/06/2010 01/06/2010
Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL
Mod. EPA 8100 | TOTAL PETROLEUM HYDROCARBON
Hydrocarbon Content malkg 2,500 2,500 30,000 330 12 750 14 1,900 68 2,300 140 4,600 290 2,000 62 290 13 210 13 51 11 150 11 94 11 1,100 56
EPA6010B  |METALS
Beryllium mglkg NE 13 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver mglkg NE 10,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic mglkg NE 7 10,000 3.1 0.85 538 057 7.9 0.72 20 11 55 0.92 9.0 0.97 6.7 0.92 6.6 11 4.7 0.72 2.9 0.72 4.1 0.81 73 1.0
Cadmium mglkg NE 1,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium mglkg NE 10,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper mglkg NE 10,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
EPAT74TIA  |Mercury mglkg NE 610 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel malkg NE 10,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead malkg NE 500 10,000 44 0.85 150 057 210 0.72 340 11 120 0.92 190 0.97 1,400 0.92 330 11 150 0.72 540 0.72 370 0.81 5,900 1.0
Antimony mglkg NE 820 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium mglkg NE 10,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium mglkg NE 140 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc mglkg NE 10,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
EPA 8270 PAHS BY GCMS
Naphthalene Hglkg NE 10,000,000 | 10,000,000 650 330 4,300 660 3,100 2,600 3,700 2,600 8,800 990 6,100 990 < 1,100 < 1,100 < 330 < 330 < 330 2,600 990
2-Methylnaphthalene Hglkg NE 10,000,000 | 10,000,000 < 330 2,400 660 < 2,600 < 2,600 4,600 990 3,700 990 < 1,100 < 1,100 < 330 < 330 < 330 < 990
Acenaphthylene nglkg NE 10,000,000 | 10,000,000 | _ 1,800 330 7,800 660 4,400 2,600 7,300 2,600 16,000 990 10,000 990 < 1,100 < 1,100 < 330 < 330 < 330 3,600 990
Acenaphthene Hg/kg NE 10,000,000 | 10,000,000 < 330 < 660 2,700 2,600 < 2,600 < 990 < 990 < 1,100 < 1,100 < 330 < 330 < 330 < 990
Fluorene nglkg NE 10,000,000 | 10,000,000 < 330 2,700 660 3,500 2,600 < 2,600 2,700 990 1,000 990 < 1,100 < 1,100 < 330 < 330 < 330 2,000 990
Phenanthrene Hg/kg NE 10,000,000 | 10,000,000 | _ 2,500 330 18,000 660 27,000 2,600 13,000 2,600 29,000 990 9,500 990 8,300 1,100 1,200 1,100 < 330 < 330 < 330 11,000 990
Anthracene nglkg NE 10,000,000 | 10,000,000 900 330 5,500 660 26,000 2,600 3,800 2,600 11,000 990 4,900 990 < 1,100 < 1,100 < 330 < 330 < 330 3,700 990
Fluoranthene Hg/kg NE 10,000,000 | 10,000,000 | _ 4,400 330 22,000 660 33,000 2,600 4,800 2,600 49,000 990 22,000 990 6,000 1,100 2,000 1,100 380 330 < 330 < 330 18,000 990
Pyrene nglkg NE 10,000,000 | 10,000,000 | _ 4,900 330 25,000 660 33,000 2,600 30,000 2,600 57,000 990 33,000 990 7,100 1,100 2,200 1,100 < 330 < 330 840 330 16,000 990
Benzo [a] Anthracene Hg/kg NE 7,800 10,000,000 | _ 2,600 330 13,000 660 17,000 2,600 17,000 2,600 27,000 990 17,000 990 2,100 1,100 1,300 1,100 < 330 < 330 450 330 7,600 990
Chrysene nglkg NE 780,000 | 10,000,000 | _ 3,300 330 17,000 660 21,000 2,600 24,000 2,600 35,000 990 21,000 990 3,100 1,100 1,300 1,100 < 330 < 330 430 330 8,000 990
Benzo [b] Fluoranthene Hg/kg NE 7,800 10,000,000 | 2,900 330 14,000 660 23,000 2,600 20,000 2,600 42,000 990 30,000 990 2,500 1,100 1,900 1,100 < 330 < 330 820 330 9,500 990
Benzo [k] Fluoranthene nglkg NE 78,000 | 10,000,000 | 1,100 330 4,700 660 20,000 2,600 8,100 2,600 16,000 990 35,000 990 1,100 1,100 < 1,100 < 330 < 330 < 330 4,700 990
Benzo [a] Pyrene Hg/kg NE 800 10,000,000 | 1,500 330 8,300 660 11,000 2,600 11,000 2,600 33,000 990 25,000 990 2,200 1,100 1,200 1,100 < 330 < 330 740 330 8,200 990
Indeno [1,2,3-cd] Pyrene nglkg NE 7,800 10,000,000 | 1,100 330 5,000 660 6,100 2,600 9,700 2,600 14,000 990 16,000 990 < 1,100 < 1,100 < 330 < 330 490 330 6,100 990
Dibenzo [a,h] Anthracene Hg/kg NE 800 10,000,000 360 330 1,800 660 < 2,600 < 2,600 6,300 990 5700 990 < 1,100 < 1,100 < 330 < 330 < 330 1,700 990
Benzo [g,h,i] Perylene nglkg NE 10,000,000 | 10,000,000 | _ 1,000 330 4,500 660 7,900 2,600 11,000 2,600 15,000 990 17,000 990 1,400 1,100 < 1,100 < 330 < 330 610 330 6,900 990
PERCENT SOLID % 82 71 74 73 87 81 79 78 89 93 88 89
SW-846 9010A |SUBCONTRACTED ANALYTES
Total Cyanide mg/kg NE 10,000 10,000 49 938 210 16 330 13 3,800 13 16 9.9 51 12 26 12 290 11 < 11 < 11 < 11 37 11
MADEP Phys. Available Cyanide mglkg NE NE 10,000 8.3 0.55 30 0.86 39 071 60 0.63 47 053 12 0.62 11 0.59 33 059 < 057 < 057 < 058 13 0.54
EPA 8082 POLYCHLORINATED BIPHENYLS
Aroclor 1268 nglkg 10000 10000 10,000 NA NA < 250 < 800 NA NA NA NA NA NA < 250 < 400 < 100 < 100 < 100 < 500
Aroclor 1262 uglkg 10000 10000 10,000 NA NA < 250 < 800 NA NA NA NA NA NA < 250 < 400 < 100 < 100 < 100 < 500
Aroclor 1260 nglkg 10000 10000 10,000 NA NA 290 250 < 800 NA NA NA NA NA NA 290 250 < 400 < 100 110 100 < 100 < 500
Aroclor 1254 uglkg 10000 10000 10,000 NA NA < 250 < 800 NA NA NA NA NA NA < 250 < 400 < 100 < 100 < 100 < 500
Aroclor 1248 nglkg 10000 10000 10,000 NA NA < 250 < 800 NA NA NA NA NA NA < 250 < 400 < 100 < 100 < 100 < 500
Aroclor 1242/1016 uglkg 10000 10000 10,000 NA NA < 250 < 800 NA NA NA NA NA NA < 250 < 400 < 100 < 100 < 100 < 500
Aroclor 1232 nglkg 10000 10000 10,000 NA NA < 250 < 800 NA NA NA NA NA NA < 250 < 400 < 100 < 100 < 100 < 500
Aroclor 1221 nglkg 10000 10000 10,000 NA NA < 250 < 800 NA NA NA NA NA NA < 250 < 400 < 100 < 100 < 100 < 500
Notes

NE = Not Established

NA = Not Analyzed

NR = Not Reported

NFA = North Fill Area

FGPA = Former Gas Plant Area

FPPA = Former Power Plant Area

SFA = South Fill Area

As described in the Remediation Regulations, the Direct Exposure and Leachability Criteria apply throughout the
vadose zone. All surface soil data collected at the Site were within the vadose zone and comparisons to applicable
1/C-DEC and GB Leachability Criteria are presented for each sample.

Gray shaded cells indicates the concentration exceeds the RIDEM Method 1 Industrial/Commercial

Direct Exposure Criteria (1/C-DEC).

Detection limits highlighted in blue and in italics exceed the RIDEM Method 1 Criteria.

Concentrations bolded and underlined exceed the RIDEM Method 1 GB Leachability Criteria.
| A concentration with a bold border exceeds the Upper Concentration Limit. |

Any analytes reported from a diluted run of the original analysis have a "D* qualifier.

Any analytes reported as estimated have a "J" qualifier.

SS-BD is the blind duplicate for SS-139

SS-BD041410 is the blind duplicate for SS-143

BD-060310 is the blind duplicate for TP-314 (0-2ft.)

BD-060410 is the blind duplicate for TP-326 (0-2ft.)

BD-061010 is the blind duplicate for TP-341(0-2ft.)

BD-061510 is the blind duplicate for TP-307 (1-2ft.)

Hydrocarbon Fingerprint:

TP-370 (0-2ft)  The characteristics of the chromatogram indicated the presence of a mixture of fuel oils in the
boiling range of weathered fuel oil #4 and fuel oil #6.
The characteristics of the chromatogram for sample TP-380 (1-2ft) P (1011-00063-001) indicate
the presence of a petroleum product in the boiling range of Fuel Oil #6/asphalt.

TP-380 (1-21t)
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TABLE 2C File No. 05.0043654.00

SUMMARY OF SURFACE SOIL INORGANIC, PAH, TPH ANALYTICAL RESULTS 1/10/2011
Former Tidewater Facility
Pawtucket, Rhode Island

$S-139 0-1ft. SS-BD $S-140 0-1ft. SS-141 0-1ft. $S-142 0-1ft. $S-143 (0-1ft.) SS-BD041410 TP-307 (1-2ft.) BD-061510 TP-310 (0-2ft.) TP-311B (0.5-2ft.) TP-313 (0-2ft.)
R adIa FGPA FGPA FGPA FGPA FGPA FGPA FGPA FGPA FGPA FGPA FGPA FGPA
Units GB Industrial/ RIDEM
Leachability | Commercial | UCL 1001-00026-016 1001-00026-020 1001-00026-017 1001-00026-018 1001-00026-019 1004-00131-001 1004-00131-002 1006-00131-004 1006-00131-005 1006-00131-002 1006-00071-002 1006-00041-005
Criteria DEC 01/06/2010 01/06/2010 01/06/2010 01/06/2010 01/06/2010 04/14/2010 04/14/2010 06/15/2010 06/15/2010 06/15/2010 06/08/2010 06/03/2010
Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL Result RL
Mod. EPA 8100 | TOTAL PETROLEUM HYDROCARBON
Hydrocarbon Content malkg 2,500 2,500 30,000 1,500 120 2,100 63 390 13 370 12 5,200 100 4,200 320 3,500 330 28.000 2,500 29,000 1,300 24 11 1,800 59 6.800 2,500
EPA6010B  |METALS
Beryllium mglkg NE 13 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.37 0.29 0.37 0.33 < 0.27 0.34 0.30 < 0.43
Silver mglkg NE 10,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.45 < 0.46 < 0.40 < 052 71 0.39
Arsenic mglkg NE 7 10,000 14 0.91 13 11 52 1.0 5.6 0.92 7.4 17 6.2 0.94 538 1.0 3.6 0.72 37 0.84 33 0.66 3.6 0.75 94 1.1
Cadmium mglkg NE 1,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 11 0.36 15 0.42 0.70 033 < 0.37 < 0.54
Chromium mglkg NE 10,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 11 0.36 12 0.42 19 0.33 8.2 0.37 7.9 0.54
Copper mglkg NE 10,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 62 11 63 13 30 0.99 10 11 920 16
EPAT74TIA  |Mercury mglkg NE 610 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.49 0.012 0.47 0.011 0.40 0.013 0.034 0.014 13 0.014
Nickel malkg NE 10,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 19 0.72 22 0.84 9.4 0.66 8.2 0.75 10 11
Lead malkg NE 500 10,000 2,200 0.91 2,300 11 2,000 10 4,100 0.92 19,000 17 220 0.94 230 1.0 190 0.72 680 0.84 75 0.66 16 0.75 6,500 11
Antimony mglkg NE 820 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 2.7 22 2.8 23 < 2.0 < 26 100 19
Selenium mglkg NE 10,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 138 < 2.1 < 1.7 < 1.9 < 2.7
Thallium mglkg NE 140 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 138 < 2.1 < 17 < 1.9 < 2.7
Zinc mglkg NE 10,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 83 0.72 78 0.84 51 0.66 30 0.75 310 1.1
EPA 8270 PAHS BY GCMS
Naphthalene Hglkg NE 10,000,000 | 10,000,000 | 1,700 1,100 2,800 660 < 990 490 330 < 1,100 9,200 5,000 8,600 5000 |310,0000D| 83000 |250,000,0 D] 85,000 < 330 < 330 14,000 8,400
2-Methylnaphthalene Hglkg NE 10,000,000 | 10,000,000 < 1,100 1,300 660 < 990 < 330 < 1,100 5200 5000 5300 5000 |120,0000 D] 83,000 | 740,000D | 85,000 < 330 < 330 < 8,400
Acenaphthylene nglkg NE 10,000,000 | 10,000,000 < 1,100 1,500 660 < 990 1,300 330 < 1,100 21,000 5,000 22,000 5,000 110,000 8,300 110,000 8,500 < 330 1,800 330 43,000 8,400
Acenaphthene Hg/kg NE 10,000,000 | 10,000,000 < 1,100 < 660 < 990 < 330 < 1,100 < 5,000 < 5,000 220,000 8,300 210,000 8,500 < 330 < 330 < 8,400
Fluorene nglkg NE 10,000,000 | 10,000,000 < 1,100 < 660 < 990 1,300 330 < 1,100 6,300 5,000 5700 5,000 240,000 8,300 140,000 8,500 < 330 < 330 < 8,400
Phenanthrene Hg/kg NE 10,000,000 | 10,000,000 < 1,100 3,000 660 < 990 7,600 330 < 1,100 42,000 5,000 38,000 5,000 500,000 8,300 330,000 8,500 < 330 630 330 86,000 8,400
Anthracene nglkg NE 10,000,000 | 10,000,000 < 1,100 900 660 < 990 1,400 330 < 1,100 16,000 5,000 17,000 5,000 150,000 8,300 120,000 8,500 < 330 810 330 36,000 8,400
Fluoranthene Hg/kg NE 10,000,000 | 10,000,000 | 1,800 1,100 3,300 660 < 990 4,600 330 < 1,100 61,000 5,000 60,000 5,000 270,000 8,300 220,000 8,500 < 330 930 330 160,000 8,400
Pyrene nglkg NE 10,000,000 | 10,000,000 | _ 1,700 1,100 3,300 660 < 990 4,400 330 1,600 1,100 61,000 5,000 62,000 5,000 300,000 8,300 230,000 8,500 < 330 1,500 330 180,000 8,400
Benzo [a] Anthracene Hg/kg NE 7,800 10,000,000 | 1,500 1,100 2,300 660 < 990 1,500 330 < 1,100 30,000 5,000 34,000 5,000 110,000 8,300 87,000 8,500 < 330 770 330 110,000 8,400
Chrysene nglkg NE 780,000 | 10,000,000 | _ 1,400 1,100 2,900 660 < 990 2,100 330 < 1,100 28,000 5,000 29,000 5,000 140,000 8,300 120,000 8,500 < 330 1,000 330 120,000 8,400
Benzo [b] Fluoranthene Hg/kg NE 7,800 10,000,000 | _ 2,500 1,100 3,900 660 < 990 1,800 330 1,400 1,100 35,000 5,000 35,000 5,000 70,000 8,300 63,000 8,500 660 330 760 330 160,000 8,400
Benzo [k] Fluoranthene nglkg NE 78,000 | 10,000,000 < 1,100 1,200 660 < 990 970 330 1,700 1,100 15,000 5,000 14,000 5,000 28,000 8,300 23,000 8,500 < 330 < 330 50,000 8,400
Benzo [a] Pyrene Hg/kg NE 800 10,000,000 | 1,100 1,100 2,300 660 < 990 1,400 330 < 1,100 27,000 5,000 31,000 5000 | 120,000D | 83,000 | 110,000D | 85,000 510 330 750 330 66,000 8,400
Indeno [1,2,3-cd] Pyrene nglkg NE 7,800 10,000,000 | 1,300 1,100 2,100 660 < 990 840 330 < 1,100 19,000 5,000 20,000 5000 | 54,000DJ | 83,000 | 57,000DJ | 85,000 520 330 520 330 81,000 8,400
Dibenzo [a,h] Anthracene Hg/kg NE 800 10,000,000 < 1,100 < 660 < 990 < 330 < 1,100 < 5,000 < 5,000 < 83,000 < 85,000 < 330 < 330 19,000 8,400
Benzo [g,h,i] Perylene nglkg NE 10,000,000 | 10,000,000 | _ 1,400 1,100 2,300 660 < 990 840 330 < 1,100 16,000 5,000 17,000 5000 | 56,000DJ | 83,000 | 57,000 DJ | 860,000 490 330 830 330 66,000 8,400
PERCENT SOLID % 80 80 79 86 48 771 76.2 80 79 89 85 80
SW-846 9010A |SUBCONTRACTED ANALYTES
Total Cyanide mg/kg NE 10,000 10,000 280 12 400 11 120 12 69 12 390 16 15 13 13 13 94 11 34 10 < 9.8 < 11 3,900 11
MADEP Phys. Available Cyanide mglkg NE NE 10,000 31 0.64 24 0.66 40 0.56 19 0.58 210 0.85 5.8 0.63 45 NA NA NA NA NA NA NA NA NA NA NA
EPA 8082 POLYCHLORINATED BIPHENYLS
Aroclor 1268 nglkg 10000 10000 10,000 < 800 < 800 < 300 < 600 < 700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1262 uglkg 10000 10000 10,000 < 800 < 800 < 300 < 600 < 700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1260 uglkg 10000 10000 10,000 < 800 < 800 < 300 < 600 1,600 700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1254 uglkg 10000 10000 10,000 < 800 < 800 < 300 < 600 < 700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1248 nglkg 10000 10000 10,000 < 800 < 800 < 300 < 600 < 700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1242/1016 uglkg 10000 10000 10,000 < 800 < 800 < 300 < 600 < 700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1232 nglkg 10000 10000 10,000 < 800 < 800 < 300 < 600 < 700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1221 nglkg 10000 10000 10,000 < 800 < 800 < 300 < 600 < 700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Notes

NE = Not Established

NA = Not Analyzed

NR = Not Reported

NFA = North Fill Area

FGPA = Former Gas Plant Area

FPPA = Former Power Plant Area

SFA = South Fill Area

As described in the Remediation Regulations, the Direct Exposure and Leachability Criteria apply throughout the
vadose zone. All surface soil data collected at the Site were within the vadose zone and comparisons to applicable
1/C-DEC and GB Leachability Criteria are presented for each sample.

Gray shaded cells indicates the concentration exceeds the RIDEM Method 1 Industrial/Commercial

Direct Exposure Criteria (1/C-DEC).

Detection limits highlighted in blue and in italics exceed the RIDEM Method 1 Criteria.

Concentrations bolded and underlined exceed the RIDEM Method 1 GB Leachability Criteria.
| A concentration with a bold border exceeds the Upper Concentration Limit. |

Any analytes reported from a diluted run of the original analysis have a "D* qualifier.

Any analytes reported as estimated have a "J" qualifier.

SS-BD is the blind duplicate for SS-139

SS-BD041410 is the blind duplicate for SS-143

BD-060310 is the blind duplicate for TP-314 (0-2ft.)

BD-060410 is the blind duplicate for TP-326 (0-2ft.)

BD-061010 is the blind duplicate for TP-341(0-2ft.)

BD-061510 is the blind duplicate for TP-307 (1-2ft.)

Hydrocarbon Fingerprint:

TP-370 (0-2ft)  The characteristics of the chromatogram indicated the presence of a mixture of fuel oils in the

boiling range of weathered fuel oil #4 and fu