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EXECUTIVE SUMMARY

This report presents the findings of the Phase 2 Remedial Investigation (RI) and Baseline Ecological Risk
Assessment (BERA) for Navy Installation Restoration Program (IRP) Site 17, the Building 32 Area at
Gould Island, which is part of Jamestown, Rhode Island, and is part of Naval Station Newport.

The general objectives of the Phase 2 Rl and BERA, which were met, are as follows:

1) Resolve the nature and extent of contamination in marine sediment associated with the past use
and disposal of chemicals and chemical wastes at Site 17.

2) Provide and interpret exposure data and develop a BERA in accordance with EPA and Navy
policy and guidance.

3) Resolve the source and extent of fuel contamination in soil at the southwest corner of former
Building 32.

4) Determine if there is residual soil contamination at the former rigging building (Building 41).

Site 17 includes former Building 32, located at the northern end of Gould Island, and the immediate
surroundings. The site occupies approximately 6 acres. |t is bordered by state propenrty to the south, and
is surrounded by a portion of the East Passage of Narragansett Bay to the east, north, and west. The site
buildings have been demolished, and the island is unoccupied, but occasional trespassers are likely. The
site was home to a Navy torpedo overhaul shop from World War 1, which ceased major operations in the
1950s. During that time, operations included degreasing, parts washing, electroplating, sandblasting,
testing, and other operations.

The site was identified as a study area in the Initial Assessment Study in 1986, which found heavy metals
and cyanide in the sediments and shellfish. Stored chemicals and electroplating baths in Building 32 were
removed and cleaned in 1992. The building and facilities were demolished in the period from 1999
through 2002. The concrete roadways were removed at that time, and polychlorinated biphenyl (PCB)
releases were discovered near transformer buildings, other structures, and in the roadway. Approximately
5,000 cubic yards of contaminated soil, concrete, and sediment were removed from these locations under
actions carried out under Toxic Substances Control Act (TSCA) and Rhode Island Department of
Environmental Management (RIDEM) regulations.

A Study Area Screening Evaluation (SASE) conducted in 1999 to 2000 found trichloroethylene (TCE) and

polycyclic aromatic hydrocarbons (PAHSs) in soil gas under Building 32, and metals in surface soil in the
southwest corner of Building 32.
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Closure of seven fuel underground storage tanks (USTs) at Building 44 was conducted in the late 1990s,
and included removal of approximately 9,000 cubic yards of petroleum-contaminated soil. A subsequent
groundwater monitoring program was implemented in this area under RIDEM regulations and through the
Navy UST Program. One former UST at the south end of Building 32 was addressed through the UST
program. A release of diesel fuel from the UST resulted in removal of the tank and associated

contaminated soil.

The RI for Site 17 — Gould Island was conducted in two phases. The first phase was conducted in 2005
and the subsequent report was finalized in 2006 (Tetra Tech, December 2006). The Phase 1 RI found
that activities associated with former site operations have resulted in the presence of volatile organic
compounds (VOCs), semivolatile organic compounds (SVOCs), pesticides, PCBs, petroleum
hydrocarbons, metals, and cyanide in limited areas of the site soils and the presence of PAHs, PCBs, and
metals in sediments where waste was disposed of through discharge pipes or overland flow. Additionally,
VOCs, SVOCs, petroleum hydrocarbons, and metals were detected in site groundwater at low
concentrations. Phase 1 Rl evaluated human health risks, and also included a screening level ecological
risk assessment (ERA). The Phase 1 Rl Report concluded that a second phase was necessary to resolve
source and extent of soil contamination in the southeast corner of Building 32, and to conduct a BERA for

the marine sediment.

Findings of the Phase 2 RI

To follow up on Phase 1 soil investigations, Phase 2 investigations were conducted to resolve source and
extent of soil contaminants, and extent and risk from sediment contaminants. In soils, three possible
source areas were evaluated: a former coal pile, former fuel tank/sanitary leaching system upgradient
from the southwest corner of Building 32, and the former Building 41 and Rigging Platform (north of

Building 32). Surface and subsurface soil data from these borings led to the following conclusions:

o The former coal pile and former fuel tank/sanitary leaching system upgradient from the southwest
corner of Building 32 are not likely to have provided the PAHs in the soil southwest of Building 32.
Therefore, it is concluded that PAHs in this area are a result of fuel or solvent releases during or after

operations.

¢ Residual PCBs and PAHSs are present in very limited areas of the surface soil near Building 41, but not
at concentrations that would pose a significant threat to the adjacent sediment.
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Pesticides, PCBs, and metals found in soils are stable and relatively insoluble in water. However, through
erosion and migration of contaminated soils, these compounds could be transported from soils to marine
sediments, and could also migrate with sediment within the marine environment, particularly in disturbed

or high energy areas at the shoreline.

The PCBs already in sediments of the Stillwater Basin are likely to remain in this area until the physical
properties of the shoreline change. Chemically, the PCBs are bound within the sediment and are likely to
break down or degrade only very slowly; however, they are subject to physical erosion under the right
conditions. A full evaluation of the potential for sediment transport at this site is in development and will be

published as a separate document.

Conclusions

The conclusions from the Phase 1 Rl, as augmented by the Phase 2 Rl findings, are provided below:

Soil

Elevated concentrations of soil PAHs and metals (including cadmium) are present within vaults and
sumps in the foundation of former Building 32, and just outside the southwest corner of Building 32, near
the former locations of the dust collection storage building and acid storage shed. These PAHs and metals
are modeled to pose a cancer risk of 1E-5 and a noncancer hazard index of 1. Additionally, soil-debris in
the sumps are presumed to have affected water withheld in the sumps (addressed below). This soil-debris
is confined within the sumps and can be easily addressed through excavation if necessary. This material
is limited in extent, and the source of the metals and PAHs is presumed to be a result of localized
releases from the debris and / or near these materials storage areas.

A very small area of surface soils near the former riggers storage house (Former Building 41) appears to
be impacted with PAHs (maximum concentration of 104 mg/kg) and PCBs (maximum concentration 1.8
mg/kg), which are likely a result of former releases in this area. These soils are not expected to impact
the adjacent marine sediments in the Stillwater Area, but they could easily be addressed through a small

excavation.
Residual contaminants may also be present in underground utilities present at the site, including the sewer
systems, the trench drain, and other drainage systems that handled waste chemicals within and near

Building 32.

The screening level ERA conducted during the Phase 1 Rl on the terrestrial invertebrates identified
possibility for mortality of soil invertebrates from metals and PAHs, and possibility for the uptake of zinc by
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insectivorous birds. However, in 2008, this was revisited, and it was recognized that most of the high
PAHs and metals in surface soil were limited to small areas of fill within former sumps at the former
Building 32, and in the south west corner of Building 32. Because the risk was associated with only these
small areas of soil, it was determined that there was no need to investigate the surface soils further.

Groundwater

Groundwater contaminant levels are below federal MCLs, with the exception of pentachlorophenol and
tetrachloroethene, both found exceeding MCLs at one location each, in the shallow overburden
groundwater. Based on the estimated local hydraulic gradient of the shallow overburden aquifer, it is likely
that these contaminants are moving toward the Northeast Shoreline [and degrading along the way] where
they will discharge to the bay and be lost through dilution upon discharge to the surface water.

There are no known current groundwater exposure pathways that are predicted to pose a risk to human
receptors. Historically, groundwater was used at the island for potable use when the island was operated
as a family farm (prior to Navy ownership). The Navy attempted to install production wells on the island but
they did not produce enough water to meet their needs, and fresh water was piped from Aquidneck Island.
The state’s groundwater designation for Gould Island is GA, and although the Navy's production wells are
still in place, they are inactive. As such, there are currently no groundwater drinking water supplies at the
island, and no such future use is planned for groundwater at this location; therefore, there is no current or
anticipated exposure via a potable water source. Potential future exposures to volatiles in groundwater
through vapor intrusion into indoor air spaces were eliminated as a complete exposure pathway. Human
health risks from groundwater are limited to future construction workers digging within the water table;
these risks are driven by PAHs, PCBs, and pentachlorophenol (Tetra Tech, December 2006).

PAHs and PCBs detected in water accumulating in test excavations conducted within building sumps
during the Phase 1 Rl were found to pose risk to construction workers through a predicted air
concentration based on the presence of the constituents in the standing water. This is not a true
groundwater risk, but is noteworthy, and these sumps will need to be addressed in the FS.

Sediment

High concentrations of PCBs and PAHs were noted in the sediment in the Stillwater Basin, particularly
adjacent to the former rigging platform, and indications of toxic effects to marine organisms are present in
the same area. Laboratory toxicity was measured in samples from stations where PAHs and PCBs are
present in intertidal sediment at the Northeast Shoreline, and at two stations at the Northwest Shoreline;

however, these effects were not clearly correlated to elevated contaminant concentrations.
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Toxicity was not found to be correlated with concentrations of metals in sediment, and data generally do
not show metals to be highly concentrated in the surface sediment. As such, metals do not appear to

present a significant concern for ecological receptors at this site.

There are no known current sediment exposure pathways that are predicted to pose elevated risk to
human receptors. Chromium found at one location in the intertidal sediment is predicted to pose a human
health risk from potential future recreational use of the site by children. The extent of metals

contamination in the sediment appears to be intermittent and limited.

Shelifish

PCBs were found in clams, mussels, and crabs near the site. In regards to human health, concentrations
measured were below FDA standards for food sources. Using a recreational and subsistence fishing
scenario, the risk assessment predicts a possible risk of health effects to these people repeatedly eating
shelifish collected from this area. However, much of the predicted risk is associated with arsenic which

was confirmed in this study to be a background condition in shellfish.

Recommendations

It is recommended that a Feasibility Study be developed to evaluate remedial alternatives to address the
risks posed by contaminants as described in this report.

e PCBs, PAHs, metals and pentachlorophenol in water and soil-debris within sumps that pose potential
risk to future industrial and construction workers under a conservative trench-air modeling scenario;

¢ chromium in intertidal sediment, that poses risk to future unrestricted recreational visitor;

e PCBs, PAHs, and thallium in shellfish that poses risk to persons regularly eating shelifish from this
area; and

e PCB, PAHSs, and (to a lesser extent) metals posing risk to ecological receptors.

In addition, The FS will need to address tetrachloroethene and pentachlorophenol which slightly exceed
MCLs in the overburden groundwater at the site.

Finally, the likelihood for sediment transport under different conditions at the site is evaluated in the
sediment transport model included, which is to be provided as an appendix to the Feasibility Study report.
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1.0 INTRODUCTION

This report presents the Phase 2 Remedial Investigation (RI) for the Building 32 area (the site) on Gould
Island, which is located in Jamestown, Rhode Island, and owned by the Naval Station Newport (NAVSTA),
formerly Naval Education and Training Center (NETC). The Building 32 area is designated as “Site 17"
per Navy correspondence, after completion of the Phase 1 Study Area Screening Evaluation (SASE),
conducted in April 2000. This Phase 2 Rl and Baseline Ecological Risk Assessment (BERA) Report are
submitted in accordance with the Federal Facilities Agreement (FFA) between the U.S. Navy, the U.S.
Environmental Protection Agency (EPA), and Rhode Island Department of Environmental Management
(RIDEM), which provides for the implementation of the Installation Restoration Program (IRP) for
NAVSTA. The Phase 2 Rl was conducted by Tetra Tech) on behalf of the Navy, under the
Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract No. N62467-04-D-0055,
Contract Task Order (CTO) 458. The Rl was performed in accordance with EPA guidance and the
Sampling and Analysis Plan for Phase 2 Remedial Investigation and Baseline Ecological Risk Assessment
(Sampling and Analysis Plan [SAP]).

The purpose of the Phase 2 Rl and BERA, as indicated in the SAP, is as follows:

1) Resolve the nature and extent of contamination in marine sediment associated with the past use
and disposal of chemicals and chemical wastes at Site 17.

2) Provide and interpret exposure data and develop a BERA in accordance with EPA and Navy
policy and guidance.

3) Resolve the source and extent of fuel contamination in soil at the southwest corner of former
Building 32.

4) Determine if there is residual soil contamination at the former rigging building (Building 41),
following a removal action conducted there by others.

Site 17 is focused on the former Building 32, which was a torpedo overhaul shop. The former Building 32
contained an electroplating shop, machine shops, degreasing shops, grinding and buffing shops, and
other workshops used for torpedo service and maintenance during and after the Second World War. All
above-ground structures in the vicinity, including Building 32 itself, were demolished in 2001 and 2002.
Site 17 is currently described as the “Building 32 Area,” and at the outset of this study, its exact
boundaries were not completely defined. Because this Rl provides resolution of the extent of
contamination, based on the data collected, these boundaries are adjusted herein to encompass the area
where site-related contaminants have come to reside. Figures 1-1 and 1-2 present a generalized location
of the site, relative to other Navy-held properties in the Newport area.
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This report uses and builds on data that was collected as part of the Remedial Investigation for Site 17,
Building 32, which was conducted in 2005 and published as final in December 2006 (herein referred to as
the Phase 1 RIl). The findings and recommendations of that document are briefly summarized in this
report. Additionally, other investigations and removal actions were previously conducted at this and other
release sites in the area. A detailed description of these investigations/removal actions is presented in the
Background Summary Report for Site 17, which is located in Appendix A of the Phase 1 Rl (Tetra Tech,
20086).

Other environmental release sites on Gould Island are on property owned by the State of Rhode Island
and managed under the Formerly Used Defense Sites (FUDS) Program, operated by the Army Corps of
Engineers (Corps of Engineers) (refer to Section 1.4.2). The New England District of the Corps of
Engineers reported in both 2002 and 2003 that a Phase Il Engineering Evaluation for Contamination was
initiated for FUDS sites on Gould Island, but has been put on hold, pending discussion with RIDEM on the
scope of further investigations. Figure 1-3 presents the boundary between Navy-owned Site 17, the focus
of this report, and the FUDS property, which lies immediately to the south and is under the jurisdiction of

the Corps of Engineers.

1.1 REPORT ORGANIZATION

This report is organized as indicated in the Table of Contents.

An update of the human health risk assessment was not conducted as part of this Phase 2 R, since the
newer (Phase 2) data did not provide significantly different chemical concentrations from those already
evaluated in the Phase 1 RI, nor did it result in additional exposure routes. The Phase 2 data are
comparable to the Phase 1 data set previously used for risk calculations in the Phase 1 R, therefore, the

human health risk assessment does not require update.

1.2 OBJECTIVES AND SCOPE OF THE INVESTIGATION

The general objectives of the Phase 2 Rl are to provide a BERA and to close the previously-identified data
gaps, discussed below.

The BERA consists of Steps 3 through 8 of the Ecological Risk Assessment Guidance for Superfund
(USEPA, 1997). For marine sediment, polycyclic aromatic hydrocarbons (PAHs), polychlorinated biphenyls
(PCBs), and several metals (antimony, cadmium, chromium, lead, manganese, and selenium) were
determined to be Chemicals of Potential Concern (COPCs), based on Steps 1 and 2 of the Ecological
Risk Assessment Guidance for Superfund, previously conducted as part of the Phase 1 Rl. These

contaminants possibly pose a risk to marine organisms at one or more of the sediment locations at the
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site. The purpose of the BERA is to quantify these possible risks through testing of marine sediment for
toxicity to sediment invertebrates, and to conduct “other effects analysis”, to determine if negative effects
are occurring. This data and assessment will also be used to develop Preliminary Remediation Goals
(PRGs) as a part of the Feasibility Study (FS) to be prepared for this site at a future date.

Two data gaps were identified after the Phase 1 RI:

e The extent (and source) of fuel contamination in soil at the southwest corner of former Building 32.
e The extent of PCB, PAH, and metals contamination in sediments at the site, particularly in the
Stillwater Area, a former boat basin located at the north end of Gould Island.

A third data gap was identified during development of the SAP for the Phase 2 RI:

e The presence of PCB contamination in soil near the former rigging house (Building 41), which may be
contributing or may have previously contributed to PCB contamination in sediment in the Stillwater
Area. A PCB removal was conducted in this area, but excavation was reportedly limited by the
instability of the ground in the area near the deteriorated rigging platform, which has partially failed
and is no longer structurally sound.

1.3 APPROACH FOR THE PHASE 2 Rl AND BERA

The Phase 2 Ri and BERA field program was conducted in three parts, as planned in the project-specific
SAP.

First, the extent of contamination in sediment was established through a series of surface grab sampies and
core samples collected at target areas identified by the project team (Navy, EPA, and RIDEM); in the SAP,
these samples are referred to as “Extent of Contamination Samples”. These samples were analyzed for
target contaminant groups only: PCBs, PAHSs, and metals. This part of the investigation is referred to as the
Step 1 sediment investigation. The data was used to map the horizontal and vertical extent of contaminants
in depositional sediments, and to select stations to be re-sampled for detailed chemical, biological, and
effects analysis (Step 2 sediment sampliing). Target locations for the detailed analysis were proposed to the
team through a Technical Memorandum, distributed via email on February 2, 2010 (and redistributed as
Revision 1 on February 4, 2010). This memorandum was discussed in detail during a conference call held
on February 25, 2010. During this conference call, Step 2 sediment locations were finalized and were
documented in “meeting minutes®, as well as in a Field Modification Record (FMR G00949-04R). The
technical memorandum, meeting minutes, and FMR are included in Appendix A.
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The Step 2 sediment investigation included the collection of surface sediment grab samples at target
locations, chosen as described above, for detailed chemical, biological, and effects analysis. To evaluate
those sediments to which ecological receptors are presumably most exposed, surface sediment samples
were collected, via a surface grab sampler; these samples are referred to as “Ecological Samples” in the
SAP. These sediment samples were also analyzed for toxicity using a 28-day, amphipod full-life-cycle,
chronic-toxicity test. Tissue samples were also collected during this step of the investigation at select
surface sediment sample locations. At each location, one of four different species was collected: hard

clams, blue mussels, green crabs, or spider crabs.

Lastly, the on-shore soil data gaps were addressed through installation and sampling of soil borings
conducted in target areas, as determined during the development of the SAP. During the advancement of

soil borings, soil samples were collected for both characterization and laboratory analysis.

Details regarding sample collection are presented in Section 2 of this report. The associated analytical
data is presented in Section 4.

1.4 NAVSTA BACKGROUND INFORMATION

This section presents an overall description of NAVSTA, as well as its history, a summary of response
actions taken at Site 17, and a summary of previous environmental investigations conducted at the site.
This information from the Phase 1 Rl is included here for the purpose of completeness of this Phase 2
report.

1.4.1 NAVSTA Description

NAVSTA is located approximately 60 miles southwest of Boston, Massachusetts, approximately 25 miles
south of Providence, Rhode Island, and immediately north of the city of Newport, Rhode Island. It
occupies approximately 1,063 acres, with portions of the facility located in the City of Newport and Towns
of Middletown and Portsmouth, Rhode Island. The NAVSTA facility layout is long and narrow, following
the western shoreline of Aquidneck Island for nearly 6 miles, facing the east passage of Narragansett Bay.
General location maps of the current extent of NAVSTA and the Site are provided as Figures 1-1 and 1-2,
respectively.

1.4.2 NAVSTA History

Extensive background information for these areas has already been gathered in the Initial Assessment
Study (IAS) (Envirodyne Engineers, 1983), the Confirmation Study (CS) (Loureiro Engineering Associates,
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1985), and the SASE (Tetra Tech, 2000). The history of the base, as presented below, is excerpted from
the IAS (pp. 5-6 to 5-14):

The Newport area was first used by the Navy during the Civil War when the Naval Academy was
moved from Annapolis, Maryland to Newport in order to protect it from Confederate troops. The
Naval Academy operated at Newport for about four years before returning to Annapolis.

in 1869, the experimental Torpedo Station at Goat Island was established. This was the Navy's
first permanent activity at Newport. The station was responsible for developing torpedoes and
conducting experimental work on other forms of naval ordinance.

In 1881, Coasters Harbor Island was acquired by the Navy from the City of Newport and used for
training purposes. In 1884, the Naval War College was established on the island. A causeway
and bridge linking the island to the mainland was constructed in 1892. In 1884, the USS
Constellation was permanently anchored as a training ship for the Naval War College.

The Melville, Rhode Island area was established as a coaling station for the steam-powered ships
in 1900. The Navy purchased 160 acres of land and constructed the Narragansett Bay Coal
Depot. With the advent of ships burning liquid fuel, it became necessary to add oil tanks.
Consequently, in 1910, four fuel oil tanks were added in the Melville area.

In 1913, the Navy established the Naval Hospital on the mainland of Aquidneck Island, directly
adjacent to Coasters Harbor Island. At this time, the main hospital building was constructed.

The outbreak of World War | caused a significant increase in military activity in Newport. Some
1,700 men were sent to Newport and housed in tents on Coddington Point and Coasters Harbor
island. A bridge was built at this time connecting Coddington Point with Coasters Harbor Island.
In 1918, Coddington Point was purchased by the Navy. Much of the naval base organization was
then transferred to Coddington Point. During the war, numerous destroyers and cruisers were
fueled by the Melville coal depot and fuel tanks. By this time, a pipeline had been extended to the
north fueling pier and two additional oil tanks constructed.

Following World War |, fuel oil gradually replaced the use of coal by the Navy fleet. In 1921, the

Coal Depot was changed to the Navy Fuel Depot. In 1931, the coal barges and coaling
equipment were sold to the highest bidder.
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In 1923, some two hundred buildings, which were part of the emergency war camps established
on Coddington Point, were stripped and sold for scrap. The station was put on caretaker status in
1933. The base remained relatively inactive until the onset of World War Il.

Reactivation of the naval base occurred in the late 1930s as a result of military build-up in Europe.
Just prior to the reactivation, a 1938 hurricane and storm surge destroyed or severely damaged
over 100 buildings and much of the sea walls. In 1940, Coddington Cove was acquired for use as
a supply station, and hundreds of Quonset huts were constructed throughout the base. Additional
barracks were constructed on Coasters Harbor Island, increasing the base housing capacity to
over 3,500 men. Power plant facilities were also constructed at this time. Coddington Point was
reactivated to house thousands of recruits. The Anchorage housing complex in the Coddington
Cove area was constructed in 1942. In the Melville area, additional fuel facilities were constructed
along with a Motor Torpedo Squadron Boat Training Center and nets for harbor defense were
constructed. Tank Farms 1 through 5 were constructed during this time period. The Fire Fighting
School, Fire Control Training Building, and the Steam Engineering Building were constructed in
1944,

The Torpedo Station at Goat Island was very active during World War |l and expanded its
operation to Gould Island. The Torpedo Station employed more than 13,000 people and
manufactured 80 percent of all torpedoes used by the U.S. during the war. The Station was the
largest single industry ever operated in Rhode Island.

Following World War I, naval activities at Newport converted to a peace time status. This
resulted in a reduction of naval activity. Some 300 Quonset huts and buildings were removed,
and the entire naval complex was consolidated into a single naval command designated the U.S.
Naval Base in 1946.

The Naval Base adjusted to its peace time status by increasing its activities in the fields of
research and development, specialized training, and preparedness for modern warfare. There

was a brief period during the Korean War when some 25,000 sailors trained at Newport.

In 1951, the Torpedo Station was permanently disestablished after 83 years of service. Future
manufacture of torpedoes was to be awarded to private industry. In place of the Torpedo Station,
a new research and development facility, the Naval Underwater Ordinance Station, was
established and given the responsibility of overseeing the private contractors. The Officer
Candidate School was also established in 1951.
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In 1952, the Training Station and other naval schools were disestablished, and the U.S. Naval

Station and the U.S. Naval Schools Command were established.

In 1955, Pier 1 was constructed, with Pier 2 being added in 1957. Newport became the
headquarters of the Commander Cruiser-Destroyer Force Atlantic in 1962. Some 55 naval
warships and auxiliary craft were homeported at Newport. New housing and bachelor quarters
were added in the late 1950s and early 1960s.

Major expansion of the Naval War College occurred during the late 1950's and early 1970's,
transforming the college into a major university. In July of 1971, the Naval Schools Command
was restructured and named the Naval Officer Training Center (NOTC).

In April of 1973, the Shore Establishment Realignment Program (SER) was announced and
resulted in the largest reorganization of naval forces in the Newport area. The fleet stationed in
Newport was relocated to other naval stations on the east coast. SER resulted in the
disestablishment of the Naval Communication Station and the Fleet Training Center and related
activities. The Public Works Center, Naval Supply Center, Naval Station and Naval Base were
absorbed by NOTC. In April of 1974, NOTC was changed to the NETC.

From 1974 to the present, research and development and training have been the primary activities at
Newport. The base was renamed Naval Station Newport (“NAVSTA” in this Rl report) in 1998. The major
commands currently located at NAVSTA include the Naval Education and Training Center, Surface
Warfare Officers School Command, Naval Undersea Warfare Center, and the Naval War College.

1.4.3 Previous Investigations at NAVSTA

Previous NAVSTA investigations that pertain to Site 17 include the 1983 IAS and the 1986 CS, the SASE
(2000), and the Phase 1 Remedial Investigation (2006). Other secondary investigations are described in
Section 1.4.4 of this report.

The IAS was conducted for the Navy in 1983, by Envirodyne Engineers, Inc., of St. Louis, Missouri. The
IAS identified 18 sites at the naval base with suspected contamination that may have posed a threat to
human health or the environment. Six of these sites (including the Gould Island Electroplating Shop) were
judged to require further study and were investigated under a CS conducted by Loureiro Engineering
Associates, Avon, Connecticut, completed in 1986.
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During the period of 1986 to the present, numerous investigations and remedial actions have been
conducted under the Navy's IRP for NAVSTA. These activities are documented in the Administrative
Record for NAVSTA.

In addition, EPA conducted sediment sampling at NAVSTA, which included the area of Gould Island in
September 2003. This activity is discussed further in Section 1.4.4 of the Phase 1 Rl report, and the
resulting analytical data is presented in Appendix B of that report (Tetra Tech, 2006). Other investigations
that are specific to Site 17 are also listed in Section 1.4.4, below.

144 History of Response Actions Pertaining to Site 17

This section presents a brief chronology of the response actions previously conducted that are pertinent to
environmental issues at Site 17. The following chronology is based on information in previous
environmental reports prepared for the Navy, and information obtained from review of RIDEM files.

September 11, 1980 - The Naval Assessment and Control of Installation Pollutants
(NACIP) program was initiated. The purpose of this program is to systematically identify,
assess, and control environmental contamination from past use and disposal of

hazardous substances at Navy and Marine Corps installations.

March 1983 - The IAS of NAVSTA was completed. Eighteen potentially contaminated
sites were identified under the IAS, including the Gould Island Electroplating Shop (Study
Area 17).

1984 - The Defense Environmental Restoration Program (DERP) was established to
promote and coordinate efforts for the evaluation and cleanup of contamination at the
Department of Defense (DOD) installations. A major element of the program was the
establishment of the IRP. The IRP focuses on the investigation and cleanup of
contaminated sites in compliance with the procedural and substantive requirements of the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), as
amended by Superfund Amendments and Reauthorization Act (SARA), as well as
regulations promulgated under these acts or by applicable state law.

May 1986 - The Confirmation Study for NAVSTA was completed at six sites, including
Study Area 17 - Gould Island Electroplating Shop.
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1988 - A Technical Review Committee (TRC) was convened to facilitate communication
of information with regard to actions to be undertaken at NAVSTA. TRC members
include representatives from the Navy, EPA, RIDEM, the City of Newport, the Towns of
Portsmouth and Middletown, and local citizens groups.

November 21, 1989 - NAVSTA was listed on EPA’s National Priorities List as the “Naval
Education and Training Center (NETC)".

1990 - A Community Relations Plan was issued for NAVSTA by the Navy. Public
information Repositories were also established to allow public access to NAVSTA
documents. These are located in the public libraries in Newport, Middletown, Portsmouth,

and Jamestown, Rhode Island.

November 1991 - The Draft Phase 1 RI and Risk Assessment Report on the four
NAVSTA sites (McAllister Point Landfill, Old Fire Fighting Training Area, Tank Farm Four,
and Tank Farm Five) and Melville North Landfill was completed.

1992 - A waste inventory was performed in 1992 to determine the contents of
miscellaneous drums and other containers located in the buildings at Site 17. Bulk

hazardous materials were subsequently removed.

July 1992 - A Draft SASE Work Plan for investigation of six suspected sites at NAVSTA
was completed, which included the Gould Island Electroplating Shop (Study Area 17).

December 1992 - The Final SASE Work Plan for investigation of three suspected sites at
NAVSTA was completed, which included the Gould Island Electroplating Shop (Study
Area 17).

1995 — The Navy established the Restoration Advisory Board (RAB), in order to provide

ongoing information to the citizens in towns where Navy IRP sites are present.

1993 to 1998 — The Navy directed IRP efforts at higher priority sites, including McAllister
Landfill (Site 1), Tank Farms 4 and 5 (Sites 12 and 13), Old Fire Fighting Training Area

(Site 9), and Derecktor Shipyard (Site 19).
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1998 — The Navy revised the SASE Work Plan for the Gould Island Electroplating Shop.
As documented in correspondence between the Navy and EPA, the site is redefined from
“the Electroplating Shop at Building 32" to “the Building 32 Area at Gould Island”.

2000 — Several small buildings adjacent to Building 32 were confirmed to house electrical
transformers that contained PCB oil. The PCB transformers had previously been
removed, and building demolition was conducted in 2000. Concrete-chip sampling for
PCB contamination was subsequently conducted on the floors and walls of the
transformer vault buildings under Toxic Substances Control Act (TSCA) regulations. This
effort led to additional soil testing, concrete and soil removal actions, and other
investigations in 2001 and 2002 (see below).

March and April 2000 - The first phase of a SASE was conducted at Building 32. The
SASE reported chlorinated solvents and PAHs found in soil gas, and elevated levels of

metals found in sludge and soil samples.

May 2000 - A number of buildings on Site 17 were removed due to their state of
deterioration and the physical hazards they presented. This work commenced on May 1,
2000 and consisted of asbestos abatement, hazardous materials removals, and
demolition of buildings, to the slab elevation only.

December 2000 - The Draft Final SASE for Building 32 was completed, including the
Gould Island Electroplating Shop (Study Area 17).

2001 through 2003 - PCB sampling was conducted at the transformer locations and
surrounding roadways, under TSCA regulations. Elevated levels of PCBs were found in
soil and concrete around transformer Buildings 53, 54, 56, 60, and 61; Building 58 - Deep
Well House; Building 59 - Switch House; Building 52 - Riggers Storage Building; on the road
which encircles Building 32, and on the beach; and in the shoreline sand and gravel
adjacent to Transformer Vault 54. Oil containing 430,000 ppm of PCBs was also found
beneath Building 54, and free product containing PCBs was found on the water table when
the building was demolished PCBs up to 8800 pg/kg were found in sediment samples
collected downgradient of Building 54. The transformer buildings were demolished in 2001
and 2002. Approximately five thousand cubic yards of contaminated soil, concrete, and
sediment were removed from these locations under actions carried out under TSCA and
RIDEM regulations. Although PCBs were not found in groundwater collected from wells
installed downgradient of the former Building 54 foundation (Tetra Tech, 2001), PCBs
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(0.229-0.324 milligrams per liter [mg/L]) were found in pooled groundwater in excavations
completed downgradient in September 2003 (TtFW, 2004) (also refer to Tetra Tech 2006,
Appendix A). Removal action areas are depicted on Figure 1-3.

September 2003 — The EPA conducted marine sediment sampling adjacent to Gould
Island. Samples were analyzed for total metals, cyanide, and PCBs. PCB, lead, and
copper concentrations were detected in exceedance of sediment criteria from National
Oceanic and Atmospheric Administration (NOAA) Screening Quick Reference Tables
(effects range low, effects range medium, and apparent effects threshold) (Tetra Tech
2006, Appendix B).

July 2004 - The Final Rl Work Plan for Site 17, Building 32, Gould Island was completed.

2005 — Field investigations for the Phase 1 RI were conducted that included soil,
groundwater, subsurface waste discharge systems, concrete, sediment, and biota

sampling.

December 2006 - The Phase 1 Rl report was finalized after regulatory review.

January 2007 — A meeting was held at NAVSTA and a site visit was conducted to
discuss the findings of the Phase 1 Rl and a Tier 1 Sediment Transport mode! that was
conducted and published by Naval Sea Systems Command (NAVSEA). It was
determined that additional study and sediment transport modeling was necessary to
support the RI/FS.

September/October 2009 — The Step 1 sediment sampling for the Phase 2 Rl was

conducted.

December 2009 — The SAP for the Phase 2 Rl and BERA was published as a final

document to direct additional investigation work.

1.5 BUILDING 32 AREA BACKGROUND INFORMATION

This section presents the site description and history for the Building 32 area, and summarizes the
findings of previous environmental investigations conducted at the site.
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1.5.1 Site Description

Gould Island is located in the East Passage of Narragansett Bay, approximately 1.5 miles west of
Newport, Rhode Island, and between Aquidneck and Conanicut Islands. It has an area of approximately
52 acres (Figure 1-2). Building 32 (Site 17) is located on the northeast end of Gould Island, and served as
a torpedo overhaul shop. It has been inactive since the 1950s (Figure 1-3).

Appendix A of the Phase 1 RI report contains the Background Summary Report for Site 17, which
presents a detailed summary of the Building 32 area. This summary includes a physical description of the
area, a description of the buildings that were present there, a history of the site, a review of pertinent

environmental investigations, and details on removal actions conducted at the site.

To summarize from the Background Summary Report, Site 17 is located on the northern portion of Gould
Island, and occupies approximately 6 acres of land. In 2001 and 2002, the buildings on the Navy-held
portion of Gould Island were demolished to the existing grade, with the at-grade slab foundations left in
place. Some of this demolition material was used to backfill an excavation area at the former Building 44

area, and the remainder was moved off site for land disposal elsewhere.

Building 35, located on the so-called “Firing Pier”, extending north from the north end of Gould Island, is
the only remaining structure on the Navy-held portions of the Island. Building 35 and the north portion of

the Firing Pier are constructed on piles over water and are not part of Site 17.

At the north end of Gould Island, where Site 17 is located, a series of man-made structures was
constructed, built on a combination of filled land and natural island formations. The area is subject to
prevailing wind exposure and water currents, almost year-round. Sedimentation is not evident in the
intertidal areas, but some has occurred in the “Stillwater” boat basin, adjacent to (east of) the Firing Pier
(Figure 1-3). The intertidal shoreline is subject to wave action and consists of a mixture of deteriorated,
steel-sheetpile wall and stony beach face. Figure 1-3 depicts the primary (current and former) features of
the site. Figure 1-4 depicts the historical shoreline and original topography of the island.

The subject of this RI is the Building 32 area, and lacking further definition, the investigation area is
generally discussed as the area on the north end of the island. This area was developed from coastal
agricultural land in the early 1940s. Aerial photography from the 1940s (Tetra Tech 2006, Appendix A)
shows that over 80 percent of the surface soils of Gould Island were re-worked during development of the
facilities there. At the east shoreline of the island (and south of the site), the overburden is very thin or
nonexistent, and bedrock is exposed in places, and is eroding under the normal wave action, forming a
shingle-style beach face. Bedrock is undulating, brittle, and highly fractured, allowing available water to
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seep through the fractures. There is no pervasive dip or strike to the exposed bedrock on the east shore,

due to the extreme undulations.

152 Site History

Gould Island was purchased by the U.S. Government in 1918 (Presidential Proclamation, 1918). The
southern end of the island was immediately developed as a torpedo storage and seaplane station (Snyder,
Enright, 2008). The northern end of the island, where the site is located, was developed in the 1940s as a
weapons support center for naval vessels. Ownership of the southern three-fourths of the Island was
transferred to the State of Rhode Island in the late 1970s. NAVSTA retains ownership of the northern
section. A fence separates the two properties (Figure 1-3).

To summarize from the Background Summary Report, during the 1940s, until 1951, Building 32 housed
operations such as electropiating, machining, parts-washing, buffing, grinding, and other machinery
operations (EEI, 1983). Other structures on the property included transformer buildings, a power plant, an
acetylene generator building, an administration building, and various structures used for loading and

unloading personnel, torpedoes, and other materials from small vessels.

Historic information indicates that four water-supply wells were drilled on Gould Island in the early 1940s
(U.S. Navy, 1959). These wells were installed at different locations in an effort to find a usable fresh water
supply. Two of the wells were reportedly advanced to a depth of 330 feet, and two wells were advanced to
a depth of approximately 530 feet. The welis’ yields were deemed inadequate to support the island’s
industrial needs, and therefore a fresh water supply line was extended from Aquidneck Island (U.S. Navy,
1943; U.S. Navy, 1959). The locations of these wells are presented on historic maps provided in
Appendix C of the Phase 1 RI Report (Tetra Tech, 2006).

A number of targeted environmental investigations and removal actions have been performed at the site,
as described in the Background Summary Report. Based on the documentation from these efforts, at the

onset of the Phase 1 R, the following environmental conditions were deemed likely to exist:

Groundwater Contamination — Groundwater in the area of Building 44 (north of Building 32, and shown on
Figure 1-3) was found to contain low concentrations of petroleum, chlorinated solvents, PAHs, and metals.
Groundwater movement at the site is likely to reflect surface topography, discharging to the bay, which
surrounds the site on three sides. RIDEM reports that TPH and free product were found at Building 33,
west of Building 32 (RIDEM, 2006). RIDEM also states that PCBs were found in groundwater in the
former locations of Buildings 53 and 54, which are former transformer buildings, demolished and
remediated under TSCA and RIDEM regulations. While PCBs were not detected in groundwater
monitoring wells downgradient of Building 54, PCBs (<1 mg/L) were detected in standing water in
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excavations completed for removal of PCB-contaminated soil at Building 54 (Tetra Tech, 2001; TtFW,
2004).

Vadose Zone Contamination — Chlorinated solvents, toluene, and PAHs were found, but not quantified, in
soil-gas samples from the vadose zone: these samples were collected in the area north of Building 32, in
1997, and under the Building 32 foundation, in 2000.

Soil Contamination — Soils containing PCBs at concentrations Iless than 10 mg/kg are likely to be present
at the former locations of Buildings 52, 53, 54, 56, 59, 60, and 61, which surround Building 32. Removal

actions for soil containing PCBs were conducted to address transformer buildings and other structures and
locations where PCB releases were evident based on observations and based on initial sampling of concrete
and soil. Soil excavations were conducted as reported by Foster-Wheeler Environmental Corporation,
using a grid sampling approach to locate PCBs in surface soil and concrete near the suspected release
areas, and by excavation of soil and concrete above the action levels. Removal actions were terminated
once the cleanup objective for that project (10 mg/kg PCB in soil and 1 mg/kg PCB in sediment) was
obtained. Removal action areas are depicted on Figure 1-3 of this report. Available details on these
excavation areas and post — excavation sample results reported by Foster Wheeler are provided in

Appendix | of this report.

One of the transformer buildings, Building 54, was found to have had a significant release of PCB oil from
the transformer within it. PCB oil was removed from the foundation, and the foundation was removed from
the ground. Free product was discovered on the water table within the excavation (RIDEM 2011). RIDEM
reported that a “PCB sheen was observed flowing in at the northern side of the excavation”. Extensive
water and soil removals were subsequently conducted at this location, and then additional removals were
conducted down-gradient at the shoreline in 2003. It was presumed that some oil may have migrated to
the shoreline either overland or via groundwater. Tetra Tech installed groundwater monitoring points
between the former location of Building 54 and the shoreline, but PCBs were not found in the groundwater
at this location. The removal actions were deemed complete with the submittal of the final removal action
report (Foster-Wheeler 2004).

Additionally, some oil (likely No. 2 fuel oil) was encountered in the excavation for the Building 56
foundation, west of Building 32 (Foster Wheeler, 2003) (this was later found to be part of the
contamination associated with the street drain [“trench drain”] on the southwest corner of Building 32).

RIDEM reported that additional action was deemed necessary at certain sites such as Building 56 (TPH
present), and Building 54 (RIDEM reported that a sheen was observed on the north side of the excavation), A
perforated PVC pipe was installed at RIDEM request in this location to facilitate additional investigation and/or
action.
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Sediment Contamination — Based on historical records, wastes from solvent cleaners and electroplating
operations were likely discharged to Narragansett Bay from the east side of Building 32 through a floor
drain system. In 1986, low concentrations of cyanide and heavy metals were found in sediment samples

collected in Narragansett Bay from locations near the outfall of a discharge pipe, east of Building 32.

PCB-contaminated soils near Building 54 were remediated east of the release area (Building 54) and
extending out to the shoreline, but not beyond the shoreline. PCBs in excess of 1 mg/kg were deemed
likely to be present in marine sediments further to the east, beyond this area. Sediment samples were
collected at the shoreline and seaward of this excavation area for all phases of the RI.

1.5.3 Waste Discharge Systems

Architectural and design drawings for the construction of Building 32, from the archives of the NAVSTA
records, were reviewed to determine waste discharge patterns. These drawings show that floor drains,
sewer drains, and storm drains were originally planned to discharge from Building 32 through a series of
pipes to the east, to the intertidal and subtidal areas of the constructed shoreline. The drawings suggest
that these systems would function on gravity alone.

Further review of these records shows upgrades to the sewer systems in approximately 1957. These
upgrades included installation of concrete septic tanks and discharge of sewer waste to the ocean on the
west shoreline of the island. Floor drains and storm drains did not appear to be altered by these
upgrades. Historical drawings evaluated as part of the Phase 1 Rl are presented in Appendix C of the
Phase 1 Rl report.

154 Previous Site Investigations

Previous investigations of the site are summarized in the Phase 1 Rl report (Tetra Tech 2006, Appendix
A). Further details of these investigations can be found in their originating reports:

¢ |Initial Assessment Study — Envirodyne Engineers, 1983

e Verification Study and Confirmation Study — Louriero Engineering, 1984 and 1986

e Building 44 Underground Storage Tank (UST) Closure Assessment — Environmental Resource
Associates, 1994

¢ Building 44 Phase 1 Environmental Assessment - Q3G, 1995 and 1996

» Building 32 UST Site Investigation Report - Brown and Root Environmental, 1997

e UST Site Investigation of Building 44 Area - Brown and Root Environmental, 1997

¢ Building 44 Corrective Action Excavation ~ Tetra Tech, 2000
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e Building 44 Interim Monitoring — Tetra Tech, 2002 and 2004

e Study Area Screening Evaluation (SASE) for Building 32 — Tetra Tech, 2000

e Phase 1 PCB Sampling — Foster Wheeler, 2002

e Phase il PCB Contaminated Concrete and Soil Remediation — Foster Wheeler, 2004

¢ Phase 1 Remedial Investigation — Tetra Tech, 2006 (includes EPA sediment evaluation from 2003)
e Tier 1 Sediment Transport Model — NAVSEA, 2005

1.5.5 Phase 1 Remedial Investigation

The Phase 1 RI included the collection of: 87 soil samples from borings and test pits; 14 groundwater
samples from monitoring wells; 9 groundwater “discrete zone samples” from bedrock fracture zones; 66
sediment samples from intertidal and subtidal areas around Gould Island; 21 biota samples (clams and
mussels, as were available at sample stations); 9 aqueous samples from standing water in test pits and in

underground utilities; 2 samples of soil and sludge from these utilities; and 2 samples of concrete.

In addition, data gathered for the R! included groundwater flow information, information on ecological
receptors present and likely to be present, geotechnical information on soils and bedrock pertinent to
groundwater and contaminant movement, information on sediment characterization, and over 300 soil

samples for headspace-screening analysis and soil characterization.

Geology and Hydrogeology

The Phase 1 Rl determined that the site was constructed by cut-and-fill operations, cutting the natural soil
from the hillside at the south end of the site, and filling the sub-tidal waters to the north, to create a level area
large enough to construct Building 32 and its support systems. As a result, some of the site is underlain by
fill, primarily comprised of disturbed, natural soils from the area, consisting of a mix of silty sand and gravel.
Portions of the site are underlain by glacial till, consisting of silt, sand, and gravel. The thickness of the fill
ranges from about 6 to 12 feet, the greater thickness at the northern end of the site. The till unit was not
present at the south end of the site, and was up to 74 feet thick at the north end of the site. The lack of till to
the south is further evidence that this area was excavated down to bedrock before filing and leveling for

building construction.
The bedrock at the site is characterized as metamorphosed sedimentary rock, predominantly phyliite. This

rock was found to be weathered in the upper 3 to 18 feet. As a result of the softness of the weathered zone,
the transition from overburden to bedrock was not clearly defined in two of the seven bedrock wells installed.
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Groundwater elevation measurements indicate that groundwater generally flows from south to north
across the site. However, overburden groundwater appears to flow to the northeast, whereas the bedrock
groundwater appears to flow to the northwest. A tidal-influence study indicated that a tidal influence is felt

in both the overburden and bedrock aquifers at the site.

Packer-testing results indicated that the bedrock aquifer did not yield appreciable amounts of water. The
average hydraulic conductivites measured in the packer tests ranged from negligible to 3.1x10°

centimeters per second (cm/sec).

Both upward and downward vertical groundwater gradients were measured at monitoring well clusters at
the site, depending on location. Where upward gradients were measured, an upward vertical flow of
groundwater from the bedrock to the overburden is indicated. At higher elevations, upgradient (south) of
the site, groundwater elevations indicated a downward vertical flow of groundwater, from the overburden
to the bedrock aquifer. However, the actual exchange of groundwater between shallow overburden and
bedrock is likely to be hindered in areas where dense till is present, where it was not excavated. The area
south of Building 32, where till is not present, appears to have groundwater outbreaks occurring at the
hillside; the interaction of the overburden and bedrock aquifers in this area is not known.

Sail

During the Phase 1 R, elevated concentrations of soil contaminants were found within vaults and sumps in
the foundation of former Building 32. These soils are confined, and can be easily obtained through
excavation. In addition, apparent “hot spots” of metals and petroleum in soil are present in the southwest
corner of Building 32, near the former locations of the dust collection storage building and acid storage shed.
Although the area is limited in extent, the source of the petroleum in this area was not determined, and

additional focused investigations were recommended.

Residual contaminants may also be present in underground utilities present at the site, including the sewer
systems, the trench drain, and other drainage systems under and around Building 32.

Trace concentrations of TCE were detected in soil at the southwest corner of Building 32, which may be a
result of the former storage and disposal (trench drain) in this area.

Groundwater

The groundwater beneath Gould Island is classified as GA, indicating that it should be suitable for use as
a current or potential source of drinking water, as described in the RIDEM Rules and Regulations for
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Groundwater Quality. Overall, groundwater contaminant levels during the Phase 1 RI did not exceed the
RIDEM GA Groundwater Objectives and federal Maximum Contaminant Levels (MCLs), with the
exception of two contaminants, pentachlorophenol and tetrachloroethene, both found in the shallow
overburden groundwater at low concentrations slightly exceeding the GA Groundwater objectives and
MCLs. Based on the estimated local hydraulic gradient of the shallow overburden aquifer, it was
concluded that these contaminants are moving toward the northeast shoreline with groundwater flow. As
the contaminants move with groundwater to the northeast, they will discharge to the bay, and be lost

through dilution upon discharge to the surface water.

Samples from Manholes

During the Phase 1 R, soil/sludge, light nonagueous phase liquid (LNAPL), and water samples were
collected from selected manholes that were part of the underground utilities system. Petroleum-related
contaminants (total petroleum hydrocarbons [TPH] diesel range organics [DRO], TPH gasoline range
organics [GRO], and PAHSs), pesticides, and one PCB (Aroclor-1260) were detected in the soil/sludge
sample collected from manhole MH-01, near the electroplating room. In addition, heavy metals (cadmium,
copper, chromium, nickel, and lead) were detected at high concentrations in this soil/sludge sample. A
small amount of free product was found and sampled in MH-01, and was removed with a large quantity of
water and taken off site for disposal. The organic compounds and metals in the soil/sludge from MH-01
were also detected in the soil sample from MH-05, located to the north west of Building 32, at lower
concentrations. It was later determined that a sanitary system connects these manholes, and led to a

discharge to the northwest shoreline of the site.

Concrete

Two concrete samples were collected from the north end of the Building 32 foundation. The volatile
organic compounds (VOCs) detected (carbon disulfide, toluene, and methylcyclohexane) in concrete
samples may have been used in shop areas for parts cleaning or other purposes. PAHs were also
detected in the concrete. The concrete floor of the building was once covered with a wood parquet mat to
provide a non-conductive working surface. It is likely that this material was treated with preservatives,
which would have been common at the time of construction (creosote, containing a mix of PAHs). Such
preservatives could have entrained themselves into the surface concrete over time, resulting in low
concentrations of PAHs in the concrete samples. Risk from exposure to the concrete was not evaluated
based on the low concentrations measured.
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Sediment

Sediment data from the Phase 1 R! indicated elevated concentrations of metals, PAHs, and PCBs at
some sample locations along the shoreline and in the subtidal sediment. These are identified as the
Stillwater Area to the north of the site, the northeast shoreline, which received waste discharges from
Building 32 operations, and, to a lesser degree, the northwest shoreline, which also received waste
discharges from Building 32 operations. In addition, trace levels of VOCs were found at the north and

northeast shoreline.

PCB concentrations in sediments were noted to be highest in the Stillwater Area, north of the site. PCBs
detected in the sediments and in the soil at the site include primarily Aroclor-1260. Aroclor-1260 was
found in soil and concrete near Buildings 53, 54, 56, 59, 60, and 61. The distribution of PCBs in sediment
samples indicated a gradient with highest concentrations in the Stillwater Area and lower concentrations to
the south. However, it was recognized that there were no available data north of Station SD-416, which is
located in the northern most part of the Stillwater Area. It was concluded that additional information from
the northern sections of the Stillwater Area and data north of that location may be necessary to determine

the limits of contaminants to the north.

Metals and cyanide were found in sediment locations where outfalls once discharged to the subtidal
shoreline. The elevated concentrations of heavy metals and cyanide present in the sediment near existing
and historic outfalls can be traced back through pipeline transport from the electroplating rooms and dust
storage shed, where high concentrations of heavy metals were found in soil samples. It is noted that
cyanide was also found in the subtidal sediment sample near the former landfill at Gould Island (SD-311),
indicating a second possible source of cyanide in the area. This sample station was resampled as part of
this Phase 2 Rl and is further discussed later in this report.

PAHs in sediment may be a result of former use and release from general degreasing operations in the
overhaul shop, or they may be a remnant of fuel piping and storage at Building 44. PAHs were found in
sumps and vaults within the Building 32 foundation, and some of these sumps were previously noted to
have floor drains that connected to the drains exiting to the northeast shoreline. PAHs present in
sediments near outfall locations (SD-304 and SD-305) are likely a result of fuel-contaminated soil at the
southwest corner of Building 32 that was transported to the shoreline through pipelines and sewer
systems.

Clams and Mussels

Phase 1 RI biota sample data from stations ET-304 (clams) and ET-312 (mussels) located at the

southwest corner of the Stillwater area showed PCBs are being accumulated to some degree in the
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bivalve tissues. The locations of elevated PCBs in biota samples corresponded to elevated PCBs in
sediment samples. Traces of heavy metals (chromium and cadmium) were found in some tissue
samples. Other contaminants do not appear to be particularly elevated in collected biota samples.

Physical Disposal Routes

Three primary pathways of contaminant transport were identified: The first is the storm drainage system
and “trench drain” that gathered groundwater and runoff from the roadway and storage areas (acid
storage shed, dust collection building) outside the southwestern corner of Building 32. The groundwater
and runoff from this system was discharged onto the shoreline and into the water near the southeast
corner of Building 32 (near sediment sample location SD 304F).

The second contaminant transport pathway is a system of original sanitary and waste drains from
lavatories and the electroplating room that appear to have gravity-drained wastes from the building to the
shoreline to the east.

The third pathway is the sanitary waste system upgrade constructed in 1956 and 1957. At that time,
sewer system upgrades were installed to provide collection chambers and pumps to route sanitary waste
to discharge at the northwest shoreline. The redirection of the waste flow was confirmed through this
investigation, but the shoreline installation was either built differently from the design, or altered again at a
later date. Investigations confirmed that wastes from the southwest lavatory were collected in a manhole
(MH-01), and pumped to the northwest to a junction box and dry well constructed at the northwest
shoreline. The dry well had a gravel bottom and appeared to be constructed to drain or filter to the ocean.
Other systems appeared to be tied in to the dry well and others were crossing the pipelines. Further
excavation during the Rl activities would have damaged the shoreline extensively, and the excavation was
halted after confirming the connection between this dry well and Building 32. A pipe connection was also
found between one drain in the electroplating room and MH-01.

In addition, an overland release of PCBs to sediments appears to have occurred to the north of
Building 32, near the former rigging platform. This is the former location of a PCB-contaminated soil
removal action conducted in 1999-2002 at the former rigging house (Building 52), also known as
excavation area F2. PCBs from this area appear to have been transported overland with runoff, and
deposited in sediments in this area.
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Chemical Fate and Transport

Regarding VOCs, only marginal concentrations of chlorinated solvents were detected at the site, and no
breakdown products were detected. This indicates very minor releases to the soil and groundwater have
occurred at the site. Traces of fuel-related VOCs were also detected, although their concentrations

indicate older releases that have degraded over time.

The much less soluble and less volatile PAHs are still present at high concentrations in the soils along the
southwestern corner of Building 32, where petroleum was found. These contaminants may leach into the
groundwater, but the low solubility and adsorptive properties of PAHs prevent this from occurring at a very
high rate. Groundwater PAH concentrations are currently low and are anticipated to remain low.
However, when test pits are excavated into petroleum/PAH-contaminated areas, PAHs and petroleum
contaminants bound within the soil may be liberated into standing shallow waters that collect in the

excavations.

Cyanide was detected infrequently at trace concentrations (less than [<] 1 milligram per kilogram [mg/kg])
in surface and subsurface soils, and in intertidal and subtidal sediments. Cyanide was not detected in
groundwater samples.

Pesticides, PCBs, and metals found in soils are non-volatile or relatively non-volatile compounds and are
relatively insoluble in water. Therefore, there is very limited leaching of these chemicals from soils into
groundwater. However, through erosion and migration of contaminated soils, these compounds could be
transported from soils to marine sediments, and could also migrate with sediment within the marine
environment, particularly in disturbed or high energy areas at the shoreline.

The PCBs in subtidal sediments of the Stillwater Area are likely to remain in this area until the physical
properties of the shoreline change. The breakwater protecting this shoreline has deteriorated, and will
continue to deteriorate unless repaired. Hydraulic forces that can mobilize these sediments could
potentially increase if this breakwater barrier further degrades.

In addition, the rigging platform at the north shoreline has also partially collapsed, allowing soils behind the
former sheet piling to erode and re-deposit as sediments in this area. Such erosion from the shoreline
may initially cover the contaminated sediments and debris from the rigging platform; however, over time,
continued erosion may re-expose these sediments, subjecting them to potential mobilization to other
areas.
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Human Health Risk Assessment

The baseline human health risk assessment (HHRA) (Tetra Tech, 2006), provided in Section 6 of the
Phase 1 R, evaluated exposures to surface soil, subsurface soil, groundwater, sediment, and shellfish

(clams and mussels only). The following receptors were evaluated:

e Current and future recreational visitors

e Current and future trespassers

e Current industrial workers

e Future industrial workers

e Future construction workers

e Current and future subsistence fishermen
e Current and future recreational fishermen

e Lead exposure through blood lead modeling

The non-cancer risks to the current and future child recreational visitors, future industrial workers, future
construction workers, and fishermen (both recreational and subsistence) were estimated to have a hazard
index above the target of unity (1). These non-cancer risks are driven by specific contaminants, as

follows:

e Current and future recreational exposure to children — exposure to chromium in intertidal sediments.

e  Future industrial workers — exposure to cadmium in soil.

e Future construction workers — exposure to cadmium in subsurface soil, PAHs and PCBs in shallow
groundwater.

e Current and future shellfish ingestion (both recreational and subsistence fishing) by adults and
children — exposure to PCBs and metals including arsenic and thallium.

Cancer risk to the future construction worker and to persons ingesting shellfish on a subsistence level

were found to have an elevated risk of cancer described as follows:

e The cancer risks to the future construction workers were estimated to be above the EPA cancer risk
target range of 1x10-4 to 1x10-6. This risk is largely based on the presumption that naphthalene, 2-
methylnapthalene, fluoranthene, and Aroclor-1260 in the shallow groundwater will be available for
inhalation by the worker within the trench. For this scenario, maximum concentrations from samples

of shallow groundwater from test pit samples were used, which may overestimate risk.
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e The cancer risks to persons ingesting shellfish on a subsistence level (current and future) are
estimated to be above the EPA cancer risk target range. These unacceptable risks are driven by
exposure to PCBs, arsenic, beta-BHC, and PAHs. Cancer risks to persons ingesting shellfish on a

recreational level as defined in this report are within the EPA cancer risk target range.

The cancer risks estimated for the recreational visitors and trespassers exposed to surface soils and
intertidal sediments, current industrial workers exposed to surface soil, future industrial workers exposed
to subsurface soils, as well as recreational fisherman consuming clams and musseis from the site, were

within or below the EPA cancer risk target range.

There are no known current groundwater exposure pathways that are predicted to pose a risk to human
receptors. There are currently no groundwater drinking water supplies at the island, and no such future
use is planned for groundwater at this location; therefore, there is no anticipated exposure via a potable

water source.

Ecological Risk

As part of the Phase 1 R, a screening ecological risk assessment was conducted to determine contaminants

of potential ecological concern, and to assist in determining whether a BERA should be conducted.

For terrestrial exposures, no COPCs were retained for further evaluation in a BERA based on ecological

receptors exposure to constituents in surface soil samples collected.

For the marine exposures, PAHs, pesticides, PCBs, and several metals (antimony, cadmium, chromium,
lead, manganese, and selenium) were determined to be COPCs that may pose adverse effects to marine
organisms at one or more of the marine sediment locations at the site. In addition, 4-methylphenol, phenol,
carbazole, and dibenzofuran were retained as COPCs.

Based on the concentrations of these constituents, it was determined that additional evaluation of the marine
sediments through the performance of a BERA was required.

1.6 CONCEPTUAL SITE MODEL

In the Phase 1 Rl report, a conceptual site model (CSM) was developed to summarize the understanding of
the site conditions and the risks that the site poses. The CSM was developed around three two-dimensional
views of the site and its surrounding landforms: a plan view of the island and its surrounding influences and
cross-sectional views. A schematic diagram was also provided that included the general movement of

contaminants based on the mechanical systems and physical properties found at the site. Specific sources,
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flow paths, and discharge areas are identified within the diagram for reference. Pertinent information specific
to the chemical constituents found and the predicted risks they pose to the different receptors was presented
in table format, showing fate and transport of contaminants and predicted risks. This information is
summarized in an updated CSM as described in Section 7 of this report.
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2.0 STUDY AREA INVESTIGATIONS

This section describes the field investigation activities implemented as part of the Phase 2 Rl for Site 17,
Gould Island, conducted between September 2009 and September 2010. All activities were conducted in
accordance with the SAP (Tetra Tech, 2009).

Worksheet (WS) 17 of the SAP was prepared to direct the collection of data needed to provide a
foundation for the Phase 2 Ri report and BERA. The data collected, as described in that document and in
the sections that follow, will be used to refine the nature and extent of contamination at the site previously
published in the Phase 1 Rl report, provide exposure point concentrations for a BERA, and support a

sediment transport model (published under separate cover) for the site.

Separate discussions for each of the field investigation activities conducted at the site are provided in
Sections 2.1 through 2.3 of this report. In each section an overview of the investigation activities for each
major field task is presented, including sample locations, analyses, and rationale. Also provided is a
discussion of field observations and measurements if applicable. Samples were collected and analyzed

according to the quality assurance/quality control (QA/QC) criteria defined in the SAP.

2.1 SOIL BORING INVESTIGATION

A soil investigation was conducted to resolve data gaps identified in the Phase 1 RIl. This investigation
focused on two specific areas and utilized a series of soil borings at each area. This effort focused on
subsurface soil contamination at the southwest corner of Building 32 (the former coal pile) and at former
Building 41 (riggers storage building). A description of the site geology based on the data collected during
the Rl is provided in Section 3.2. Analytical data for subsurface soil samples are discussed in Section 4.0.

21.1 Overview of Soil Boring Investigation

During the Phase 2 RI, 13 soil borings were advanced in two areas of the site. Soils were sampled in
each boring to characterize the soils and to aid in determination of the nature and extent of the surface
and subsurface soil contamination. The soil boring locations from both Rl phases are shown on Figure 2-
1. Boring logs are presented in Appendix B. Table 2-1 presents a summary of rationale for the locations
of each boring. A summary of soil samples collected and selected for laboratory analysis is presented in
Table 2-2.

Soil borings SB-401 through SB-409 were advanced in the south west corner of the site and the area of

the former coal pile. These borings were installed for two purposes: 1) to assist determination of the
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source of fuel contamination found at the southwest corner of Building 32, and 2) to assist determination

of the extent of contamination found in this area.

Soil borings SB-410 through SB-413 were advanced in the area of the former riggers storage building
(Building 41) and the former rigging platform (Figure 2-1). These borings were installed for two purposes:
1) to assist in the interpretation of the PCB contamination in the marine sediment immediately north of this
area, and 2) to determine if any residual PCBs were present in soil at this location following the removal
action conducted in 2004, as requested by RIDEM and EPA.

Soils were logged continuously at each soil boring using split spoon samplers. Boring logs are presented
in Appendix B. The physical characteristics were described using the Unified Soil Classification System
(USCS) and recorded on the boring log. In addition to soil characteristics, other pertinent observations
such as water levels, sample moisture, depth changes in lithology, presence of fill material, staining, and
visual contaminants or odors were recorded on the boring logs. General observations such as sample
type and number, sample time, depth, interval, recovery, drilling and sampling equipment, and methods
used were also recorded on each boring log. As each split-spoon sampler was opened, the soils were
monitored for organic vapors using a photoionization detector (PID). Headspace readings of sample

aliquots were also measured using the PID. These readings were recorded on the borings logs.

The nine soil borings located at the former coal pile area (SB-401 through SB-409) were advanced using
hollow stem auger (HSA) drilling techniques. Four samples were collected from each boring at the
following intervals: O to 6 inches, 12 to 18 inches, 24 to 30 inches and 42 to 48 inches. At each sample
interval, two sample aliquots were collected: one aliquot was used for jar headspace screening as
described above, and the second aliquot was used to fill sample containers to be sent to the lab for
analysis of PAHs, Target Analyte List (TAL) metals, and TPH-DRO and -GRO.

The four soil borings located at the former rigging platform (SB-410 through SB-413) were also advanced
using HSA drilling techniques. In accordance with the SAP, samples for laboratory analysis were
collected from depths as follows: a) 0 to 1 foot, b) the two-foot interval immediately above the saturated
zone, and c) a two-foot interval determined by the field geologist (based on visual evidence of
contamination, staining or sheen, or olfactory evidence of contamination). For each interval that was
retrieved from the boring, two sample aliquots were collected from each 2-foot interval. One aliquot was
used for jar headspace screening for organic vapors, and the second aliquot was containerized and stored
for possible laboratory analysis (aliquots collected to represent surface soil, 0-1 foot, were collected only
from the top foot of the 0-2 foot sample interval). Samples collected from these borings and selected for
laboratory analysis were analyzed for PCBs, PAHs, and TAL metals.
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Samples were collected as specified in the SAP. Upon retrieval of the split-spoon samplers, they were
opened, visually inspected, and screened for VOCs using a PID. For TPH-GRO samples (SB-401
through SB-409) the aliquot was collected before other aliquots for the other analyses. TPH-GRO soil
samples for laboratory analysis were collected as grab samples from the most heavily contaminated
portion of the split-spoon sampler based on the initial organic vapor screening results and/or visual
observations. If no organic vapor detections and no visual evidence of contamination were noted, the

grab VOC sample was collected from the center of the target sample interval.

Following the collection of the jar headspace screening aliquot and the collection of soil for GRO analysis,
the remaining soil was composited for collection for the remaining analyses. Observed geologic
conditions possibly affecting contaminant distribution, such as potential confining layers, coarse-grained
(relatively high porosity/permeability) soils, or the vadose zone above the water table, were taken into
account when selecting the VOC sample location from the split-spoon sampler. Remaining soils from
each boring were used as backfill for the borehole. The top 2 feet of each borehole were backfilled with
clean imported sand. Any drill cuttings that remained at completion were containerized into a 55-gallon
drum, which was labeled, sealed, and appropriately stored for transportation and disposal off site in

accordance with State IDW Management regulations.

2.1.2 Soil Boring Investigation Field Measurements and Observations

Field screening results are summarized in Table 2-2. A more detailed description of individual borings and

observations within each can be found on boring logs, located in Appendix B.

Soil borings SB-401, and SB-406 through SB-409 were completed along the fence line between the
former coal pile area and the former location of Building 33. These borings were installed to locate a
possible source of petroleum that was found in the southwest corner of Building 32. RIDEM reported a
potential source of petroleum in this area, and these borings were intended to determine if the petroleum
had migrated in a southeasterly direction. All of these borings encountered topsoil and fill until a depth of
1 to 4 feet below ground surface (bgs), and then encountered till. There were no VOCs detected with the
PID during either split-spoon or headspace screening in any of the borings.

Soil borings SB-402 through SB-405 were completed along the fence line between the former coal pile
area and the southwest corner of the foundation of the former Building 32. These borings were advanced
in order to determine if oil was present in the former coal pile area, and if that oil may be the source of
petroleum previously found in the southwest corner of Building 32. All of these borings encountered
topsoil and fill until a depth of 2 to 5 feet bgs, and then encountered till. Soil samples from two of the
borings, SB-402 and SB-404, had elevated PID readings when screened (from the split-spoon sampler
and from headspace) indicating the presence of VOCs. Samples from SB-402 provided elevated readings
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from both the spiit-spoon and headspace screening from 4 to 8 feet bgs, and elevated headspace
readings only from 8 to 14 feet bgs. SB-404 provided elevated headspace screening readings from O to 8
feet bgs, and elevated split-barrel screening readings from 2 to 6 feet bgs. There were no VOCs detected
with the PID in soils from SB-403 or SB-405.

Soil borings SB-410 through SB-413 were completed at the former rigging platform in order to investigate
whether PCBs, PAHs, and metals present in soils are contributing to sediment contamination in the
Stillwater Area. Till was encountered in these boring between 10 and 14.5 feet bgs. There were no VOCs
detected during split-spoon screening in any borings, but there were marginal VOC responses during

headspace screening with the PID (Table 2-2).

2.2 SEDIMENT INVESTIGATION

Sediment sample stations were selected to characterize present levels of site-related contaminants in the
sediments near the site. Table 2-3 provides a description of each sample station location and the
sampling rationale. Table 2-4 provides a summary of sediment sample locations and all sediment or biota

samples that were collected at each location.

Figure 2-2 shows the locations of the sediment sample stations from both the Phase 1 and Phase 2 Ris.
All stations were predetermined in the SAP, and these positions were navigated to using a boat-mounted
DGPS Leica Model 421B which is accurate within 1-3 meters.

It is noted that sediment samples for the Phase 1 RI (2005) were located using a Trimble Pro XR DGPS
and post corrected to achieve sub-meter accuracy. This unit is operated above the water level either on a
rod that extends to the sediment surface (in shallow water) or on a boat which drops a weighted marker so
that a diver can locate the position later. In addition, Samples designated “F" were collected in 2005 at the
terminus of the drain pipes found by divers.

Sediment samples for the Phase 2 Rl were collected in two steps. The first step of sediment coliection
was conducted between September 21 and October 13, 2009. These samples were referred to in the
SAP as “Extent of Contamination Samples.” Data from these samples were used in conjunction with
Phase 1 RI data collected in 2005 to select a subset of stations that would be re-sampled for additional
parameters for the purpose of conducting the BERA. The second step of the Phase 2 sediment collection
— the “Ecological Samples” - was conducted between April 30 and May 13, 2010.

During the first step of Phase 2 sediment sampling (2009), sediment was coliected from four separate
areas: the Stillwater Basin, the Northeast Shoreline, the Northwest Shoreline, and reference area (Potters
Cove and Cranston Cove). Within the Stillwater Basin, surface sediment and subsurface sediment
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samples were collected from 20 locations. From the Northeast Shoreline, surface sediment (0-6 in) was
collected from 20 locations; from the Northwest Shoreline, surface sediment was collected from seven

locations; and from the reference areas, surface sediment was collected from six locations.

During the second step of Phase 2 R! sediment sampling (2010), sediment was collected from the same
four areas, as well as a fifth additional area at the south end of the island. From the Stillwater area,
surface sediment was collected from eleven locations; from the Northeast Shoreline, surface sediment
was collected from 13 locations; from the Northwest Shoreline, surface sediment was coliected from four
locations; from the south end of the island, surface sediment was collected from one location; and, lastly,

from the reference areas, surface sediment was collected from three locations.

2.2.1 Overview of 2009 (Step 1) Sediment Investigation

The Step 1 (2009) sediment sampling event was conducted following procedures described in the Draft
Final SAP prepared by Tetra Tech NUS, Inc. in September 2009. These samples were collected to refine

the extent of contamination for the site and select stations for detailed evaluation under Step 2.

All samples were sent to Mitkem Laboratories in Warwick, RI, and were analyzed for PCBs (Aroclors),
TAL Metals, and PAHs. Grain size analysis was conducted on the reference samples only, and the
material collected for that analysis was sent to Columbia Analytical Services in Rochester, NY. All sample
stations were navigated to using a DGPS Leica model 421B with an accuracy of 1-3 meters. For sample
stations that were accessed by boat the DGPS was mounted to the boat, and for locations that were
accessed by land the DGPS was handheld.

Sediment samples were collected using three techniques during the Phase 2 Ri step 1 sampling event:
Ponar dredge, vibracore, or hand shovel/trowel.

When the Ponar dredge was utilized it was lowered to the bottom by hand, once it reached the bottom and
the rope it was attached to was tugged, the mechanism was tripped and the Ponar dredge would collect
sediment in an area of about 1 ft* down to a maximum depth of six inches. Samples that were collected
using a hand shovel or trowel were collected by digging a small hole at the sample location to a depth of 6
inches. Samples that were collected using the Ponar dredge or the stainless steel shovel were transferred
directly into a stainless steel bowl upon retrieval. Once in the bowl large material was removed, the
sediment was homogenized, and then transferred into the appropriate sample containers. For each
sample, color, depth, and description of the sediment were recorded on sample log sheets.

Vibracore samples were collected utilizing the following technique: The acetate liner was equipped with a

stainless steel basket above the core cutting head and a plug with a one way valve (to allow water to
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escape the tube while sediment is being pushed into the tube) on the upper end of the core tube. Once
the boat was positioned over the sample location the water column depth was measured using the boat’s
depth gauge and the acetate liner and vibrating hammer were lowered into the water vertically. When the
acetate liner reached the sediment the vibrating hammer was activated and the acetate liner was driven
via gravity into the sediment to the target depth (6 inches or 4 feet depending on the location). The device
was then retrieved; the acetate liner was removed from the hammer, and after being capped on each end
was delivered to the Tetra Tech field scientist for sampling. Once the field scientist was in possession of
the core, measurements were taken and the core was then split into the appropriate intervals by
separating it into separate stainless steel bowls for each interval. Each bowl was homogenized and
transferred into the appropriate sample containers. For each interval, color, depth, and a description of

the sediment were recorded on sample log sheets (Appendix B).

2.2.1.1 Stillwater Area

Vibracore sampling occurred in the Stillwater Area from October 6, 2009 to October 13, 2009. The SAP
called for sediment cores down to 4 feet at the 20 sample locations planned in the Stillwater Area.
Although every sediment core from the Stillwater Area was collected and the acetate sleeve penetrated 4
feet deep at every location, recovery at the majority of the locations was low and, as a result, location-
specific field judgment required selection of different sample intervals. Many cores yielded only enough
recovery for one to three samples, instead of the planned four samples (Table 2-4).

Although the core device penetrated 4 feet at every location in the Stillwater Area, recovery was less than
48 inches in all but 2 cores. The low recovery was likely the result of compression of the soft sediment
during the core penetration: A common occurrence during sediment coring is that as the sediment is
pushed past the core basket into the acetate liner, it is compressed as a result of 1) the pressure against
the basket and 2) friction against the walls of the core liner. Because penetration at each location was 4
feet, and because no obstructions were found in the core tip when the cores were retrieved, it had to be
assumed that the material recovered in the core tube represented the full 48 inches of the sediment
column penetrated, regardless of the actual recovery. This is an assumption that poses unavoidable
uncertainty in the interpretation of the depths of samples recorded. Table 2-5 describes core recovery and
the interpretation of the depth sampled in the Stillwater area. Figure 2-3 is a graphic depiction of depths
sampled.

It is also noted that during core collection conducted by others in March 2011 (not described in this report)
gravity cores were used to acquire sediment for erodibility testing. This effort was unsuccessful in
collection of even six inches of sediment in the southern portions of the Stillwater area, and discussion on
the topic pointed to the presence of rock on the bottom (B. Bergen, 4/11). Cores were collected in 2005
by divers, although a pneumatic hammer was required to achieve the depth (1 foot) required at the time.
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Overall, this information points to an overall lack of soft depositional sediment, even within the Stillwater

basin.

In the field, the recovered sediment was distributed into separate bowls in 6-inch recovered sections. For
example, if the core had 12 inches of sediment recovery, that sediment was divided into two samples
representing the full length (48 inches) of the sampled sediment. In this case the top sample would
represent the top 0-24 inches of the core run and the bottom sample would represent the lower half 24-48

inches, of the core run.

Thus the numerical designation at the end of each sample ID represents the interval in inches sampled
from the recovery, and the depth of that interval was calculated. In order to convert the recovery sample
interval into actual sampled depth, the penetration (48 inches) was divided by the measured length of the
recovered core to obtain a ratio. This ratio was then multiplied by the length to determine the sample

depth interval.

2.2.1.2 Northeast and Northwest Shorelines

As part of the Step 1 sampling, surface sediment samples were collected from the Northeast and
Northwest shorelines from September 21 to 23, 2009.

Along the Northeast shoreline 23 locations were designated for surface sediment collection. Four
samples were collected at the mid-tide line along shore using a hand trowel and 11 samples were
collected using a Ponar Dredge as specified in the SAP. Five locations had rocky bottom substrate and
the field team was unable to sample with the Ponar sampling device. Therefore, they were sampled on
October 5, 2009, using a boat-mounted vibracore drilling apparatus. Only 20 of the 23 planned samples
were collected; SD-438 and SD-429 were not collected because of weather restrictions; and sample SD-
448 was not collected because there was no sediment at this location; boulders and concrete were
present and no surface sediment was available. Substitute samples (508 and 509) were provided as part
of the second step samples, collected in 2010 (refer to Section 2.2.2, below).

Along the Northwest Shoreline seven locations were designated for surface sediment collection. Three
samples were collected using the Ponar Dredge on September 22, 2009 four were collected using
vibracore techniques (because sediment characteristics did not allow for the use of the Ponar dredge) on
October 5, 2009.
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2213 Reference Stations

Six surface sediment samples were collected at candidate reference stations identified in the SAP: three
were located in Potters Cove and three were located in Cranston Cove (Figure 2-4). Both locations are
located in Jamestown, Rl. Grain size and chemical analyses were conducted for these samples to be
compared to site samples for the purpose of selecting appropriate reference samples for the Phase 2 Rl
and BERA. Upon review of the data, three locations (JPCO1, JPC02, and JCCO04) were selected for use in
the BERA by the project team during the January 2010 RPM meeting.

2.2.2 Overview of 2010 (Step 2) Sediment Investigation

As described in Section 1 of this report, the Step 1 sediment data (2009) was used to map the horizontal
and vertical extent of contaminants in depositional sediments, and to select stations to be re-sampled for
detailed chemical, biological, and effects analysis (Step 2 sediment sampling). Target locations for the
detailed analysis were proposed to the project work group through a Technical Memo distributed via email
on February 2™, 2010; and then redistributed as Revision 1 on February 4" 2010. This memo was
discussed in detail during a conference call held on February 25" 2010. During this conference call Step
2 sediment locations were finalized; these locations were formalized in meeting minutes, as well as FMR
G00949-04R. The technical memo, meeting minutes and FMR is provided in Appendix A.

Considering the Phase 1 Rl sediment samples (details regarding the collection and analysis of these
samples can be found in the Phase 1, Remedial Investigation Report for Site 17, Building 32, Gould Island
(Tetra Tech 2006) and the Phase 2 Ri Step 1 sediment samples, 32 sediment locations were chosen to
re-sample surface sediment (0-6 inches in depth) in order to obtain analytical data for the BERA. The
sample stations included 11 locations in the Stillwater Area; 13 locations along the Northeast Shoreline; 4
locations along the Northwest Shoreline; 3 reference stations, 2 in Potters Cove and 1 in Cranston Cove;
and 1 location on the south end of the island. The locations were chosen to represent a range of low to
high concentrations of total PAHs and PCBs found at the site. Sample stations were chosen by the
project team during a February 2010 technical meeting.

Sediment samples were collected in three different ways during the Step 2 sediment sampling: with a
Ponar dredge, with a diver, and with a shovel. The Ponar dredge was utilized from April 30 to May 4,
2010, to collect sediment at all stations selected for sampling during Step 2. At ten locations where
sediment characteristics did not allow successful recovery using the Ponar dredge, divers were used to
collect the target sediment interval. Divers collected sediment on May 13, 2010. At one station (SD-447,
sample SD-518) along the Northeast Shoreline, a stainless steel shovel was used to collect sediment
directly on May 3, 2010. This location was above the low tide level so it could be accessed from shore.

During sediment sampling, characteristics such as color, depth, and sediment description were recorded
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on sample log sheets. All sample stations were navigated to using a DGPS Leica model 421B with an
accuracy of 1-3 meters. For sample stations that were accessed by boat the DGPS was mounted to the
boat, and for locations that were accessed by land the DGPS was handheld. Whenever a sample was
obtained utilizing a diver a buoy attached to an anchor was placed at the sample location and the divers
collected samples from an area within a 5 foot radius of the marker. Permanent buoys that were
anchored to the ocean bottom at sediment sample stations during the Phase 1 Rl were used by the field
team to locate Phase 2 Rl step 2 sediment sample stations wherever stations overlapped and the buoy

was still present.

The Step 2 (2010) sediment sampling efforts were conducted following procedures described in the Final
SAP prepared by Tetra Tech in December 2009. All samples were sent to Columbia Analytical Services
in Rochester, NY, and were analyzed for grain size, PCB homologs, SVOCs (including PAHs), metals, and
total organic carbon (TOC). The samples were also analyzed for toxicity by Enviro Systems, Inc. in
Hampton, NH.

2.2.2.1 Samples Collected by Dredge

Twenty-one samples were collected using the Ponar dredge (SD-501 through SD-511, SD-514, SD-515,
SD-519, SD-524 through SD-527, and SD-566). To collect the samples the dredge was lowered into the
water from a boat equipped with a winch. Once the dredge reached the bottom the mechanism was
automatically tripped and the top 6 inches of sediment from an area of about 1 square foot (ft’) was
retrieved from the bottom. The dredge was brought up to the deck of the boat, rested on a stand, and the
sediment was transferred into a stainless steel bowl. Once in the bowl, large material such as shells and
sticks, as well as any living creatures on the surface, were discarded. The sample was then homogenized
and the appropriate sample containers were filled. The containers were labeled and the samples were
placed on ice.

2.2.2.2 Samples Collected by Diver

Ten samples were collected using divers (SD-528, SD-531, SD-512, SD-513, SD-517, and SD-520
through SD-523). To collect the samples, a weighted buoy was placed at the sample location using a
Leica Model 421B GPS unit with an accuracy of 1 to 3 meters. The divers located an area within 5 feet of
the anchored position where depositional sediment was present and could be collected. The sample
containers were filled using scoops directly from the bottom sediment. Once all containers were filled they
were capped and returned to the surface; the containers were then labeled and placed on ice.
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2223 Sample Collected by Shovel

One sample was collected using a small stainless steel hand shovel (SD-518). This location was above
the low tide level so it could be accessed from shore. The sediment was collected at the sample location
and transferred directly into the stainless steel bowl. Large material was removed from the sediment and
the sediment was homogenized. The sample containers were filled at the sample location, then labeled

and placed on ice.

23 BIOTA SAMPLE COLLECTION

Four species of shellfish were collected from a total of 18 locations for the biota investigation. Hardshell
Clam (Mercenaria mercenaria) or Blue Mussel (Mytilus edulis), and green crabs (Carcinus maenas) or
spider crabs (Libinia emarginata) were all collected based on availability at each station. Target species
were discussed and selected during a planning conference call held with EPA, NOAA, and RIDEM. Clam
and mussel samples were collected at 13 stations that were collocated with sediment stations. Clams
were sampled at each station, where available; if clams were not present, mussel samples were collected.
Traps were set to collect crabs for tissue sampling at twelve locations. Green crabs were the target for
this analysis. However, green crabs were not available at most stations and spider crabs were collected as

a substitute. Table 2-6 presents a summary of biota sample stations and species collected.

During collection of clams and mussels, a weighted buoy was placed at the sample location. Clams or
mussels were collected by divers within a maximum 12.5 foot radius around the target survey position at
each of the aforementioned locations (Figure 2-2). This was the same approach used for biota sampling
during the Phase 1 Rl conducted in 2005.

Divers located and collected clams or mussels by hand. Clam samples ranged between 3 and 22
animals; mussel samples ranged between 18 and 29 animals per sample. This variation was directed by
the variation in the size of the animals found. At location ET435, clams that were collected were split into
two sample aliquots determined by size. Aliquot A was comprised of 11 smaller clams, and aliquot B
sample was comprised of three larger clams. This was done to observe differences between contaminant
concentrations in the different size clams. Once collected, the shellfish were subsequently scrubbed in
seawater to remove any exterior sediment, patted dry, and then bagged to be sent to the laboratory. All
other sample prep, including shucking and blending, was completed at the analytical laboratory.

Crabs were collected using crab traps baited with squid that was purchased from a local bait shop in
Falmouth, MA. Squid are transient pelagic species which would not have been expected to have contact
with the site or site sediments. Crab traps were deployed at 12 locations collocated with sediment sample
locations described above. The traps were left in place to collect crabs for approximately 48 hours. Crabs
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were recovered from nine of those traps for sampling. Although spider crabs were not called for in the
SAP, upon retrieval they were the only species available in most traps so a field change (FMR G009489 05)
was made. The field team chose crabs that were a similar size to the extent possible for samples, but in
some cases only a few crabs were recovered so they were all included in the sample regardless of size.
Crabs were rinsed with seawater to remove excess sediment, their carapace length was measured, and

they were placed in plastic bags with a label for shipment to the analytical laboratory.

All collected specimens were characterized according to species type, and the shell length and width were
measured using dial calipers in millimeters. Biota sample information is documented in sample collection
log sheets presented in Appendix B. Biota tissue analyses included PCB homologs, metals, and percent

lipids. Details on chemical analysis and results are presented in Section 4.0 of this report.
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3.0 PHYSICAL CHARACTERISTICS

This section presents information developed during both the Phase 1 and Phase 2 Rls including the site-
specific physiography, bathymetry, and overburden geology at Site 17. Regional information and other
information pertinent to the other media at the site are provided in the Phase 1 Rl report for this site.

3.1 REGIONAL PHYSIOGRAPHY

This section is divided into five subsections: setting and topography, threatened and endangered species,
terrestrial habitats, marine habitats, and sediment. Much of the information in this section is repeated from the
2005 Phase 1 Rl report and references the supporting information in the appendices of that report. It has
been repeated here to provide completeness of the BERA. The settings and topography, marine habitats, and
sediment descriptions have been updated with information gathered during the Phase 2 Rl field work.
Overburden geology pertinent to the on-shore portions of the Phase 2 Rl are addressed in a separate section

following this discussion.

3.1.1 Setting and Topography

NAVSTA is located in the Narragansett Bay Basin. The facility follows the western shoreline of Aquidneck
Island for nearly 6 miles, facing the East Passage of Narragansett Bay (Figure 1-1). Gould Island is located in
the East Passage of Narragansett Bay in Rhode Island, approximately 1.5 miles west of Newport, Rhode
Island. Gould Island is located between Aquidneck and Conanicut Islands, and occupies approximately 52

acres. Site 17 is located on the north end of Gould Island where former Building 32 was located.

The islands in Narragansett Bay are elongated and generally oriented in a north-south direction as a result of
glacial movement. Elevations at NAVSTA Newport range from near mean sea level (MSL) to approximately
170 feet above MSL in the Melville North area (USGS, 1975). Areas at low elevations are susceptible to
flooding during storm surges.

Ground surface elevations on the site range from 0 to 20 feet above local Naval Base mean low water (MLW).
Topography is generally level, with the western half of the north end of the island leveled at approximately 18
feet MLW and the former Building 32 area at less than 10 feet MLW. The historical topography and shoreline
of the island was quite different than the current configuration. The north end of Gould Island had steeply
sloping sides to elevations above 30 feet. However, cut-and-fill operations are evident in historical
construction drawings presented in Appendix C of the Phase 1 Rl (P.W. Drawing nos. 3861-46 and 3859-46).
These drawings indicate that the original shoreline was extended to the east and north for the purposes of

constructing Building 32 and other facilities (piers, loading platforms, firing piers, tank systems, etc) in this
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area. Itis most likely that the fill for the shoreline was material removed from the hillsides to the south. The

dramatic soil working is evident on historical air photos provided in Appendix C of the Phase 1 Rl.

Water depths in the East Passage of Narragansett Bay in the vicinity of Gould Island reach a maximum of
about 60 feet (Rhode Island Geographical Information System [RIGIS] 2010). A bathymetric survey was
conducted around the north end of the island as part of the Phase 2 Rl field work. On the east side of the
island the depth decreases quickly dropping to 50 feet of depth within 300 feet of the shoreline. On the west
side of the island the decrease in depth is much more gradual, dropping to a depth of 50 feet within 600 feet
from the shoreline. Depths in the Stillwater Area vary from about 20 to 22 feet along the east side, to 28 to 30
feet in the northwest corner. Approximately 100 to 150 feet to the north of the Stillwater Area, there is a
depression where the depth reaches 50 feet. Itis believed that this area was dredged, and spoils were used
to create the base for the wood pilings on the north side of the Stillwater Area. Figure 3-1 presents results of
the bathymetric survey. The bathymetric survey was limited to the north end of the island where Site 17 is
located.

3.1.2 Threatened and Endangered Species

As a part of the Phase 1 Rl and the screening level ecological risk assessment, records of the presence of
rare and endangered species were sought for this site. Requests were provided to NOAA and the U.S. Fish
and Wildlife Service (USFWS) to provide recorded information on endangered species present at Gould
Island. It is recognized that this location is a small portion of a large estuary, but it is necessary to identify local
receptors to contaminants on the island. Responses from these requests indicated that no federally listed or
proposed threatened or endangered species or critical habitat under the jurisdiction of these agencies are
recorded to exist within the project investigation area.

According to RIGIS, there are no threatened or endangered species present on Gould Island. Based on field
observations made at the island, there is low potential for habitation of federal threatened or endangered
species there. The great blue heron (Ardea herodias) and the herring gull (Larus argentatus) are avian
species that have been identified as target receptors of concern evaluated in the risk assessments; however,
neither of these birds is identified on the federal or state endangered or threatened species list for Rhode
Island (RIDEM, 1999). Additional detail on species observed and anticipated to visit at the site is provided in
Appendix E of the Phase 1 Rl report.

Itis recognized that animals, particularly marine animals and migrating birds may visit the site, although there
is no record of their presence in the standard reference lists investigated for this report. The site is a likely
stopover location for migratory waterfowl, predatory birds, and other birds. Harbor seals are common in the
area in winter, though they have not been observed on the island. Sea turtles are sighted in Narragansett Bay,

but are highly mobile creatures and feed in the water column throughout a large area. However, special
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consideration must be given to contaminants at the site that have the propensity to bioaccumulate or
biomagnify in higher trophic-level animals. These contaminants include PCBs, pesticides, and accumulative
metals such as mercury. The food chain model described in the ecological risk assessments evaluate the
contaminants found in the different media sampled at the site, and the likelihood of their ability to affect higher

trophic-level organisms.

3.1.3 Terrestrial Habitats

This section describes the terrestrial habitat features observed during the period of 2002 through 2005. This
information is reprinted from the Phase 1 RI (Tetra Tech, 2006).

Gould Island was purchased from private landowners by the Navy in 1918 (Presidential Proclamation 1918).
Prior to that date, the land was used agriculturally. Air photos taken in the early 1940s show that most of the

vegetation was removed from the Island and the soils were nearly completely reworked.

Ownership of the southern three-fourths of the island has been transferred from the Navy to the State of
Rhode Island. The southern portion of the island has not been maintained for many years and therefore a
tangled succession of native and non-native plants have colonized the area, forming a dense scrub/shrub and
medium sized tree cover across most of the property. Some foundations as well as intact buildings remain in
various states of disrepair, hidden by undergrowth and dense vegetation. Naval Station Newport retains
ownership of the northern end of the island, where Building 32 was located. A chain-link fence separates the
two areas. The intertidal shoreline is subject to wave action and consists of a mixture of a deteriorated steel

sheet pile marine retaining wall, rip-rap concrete blocks and debris, and a rocky beach face.

In 2001 and 2002, most of the buildings on the Navy-held portion of Gould Island were demoiished to the
existing grade, with the at-grade slab foundations left in place. Therefore, much of the ground surface
remains as concrete cover. Roadways and some of the smaller building foundations were removed (Tetra
Tech 2006, Appendix A). The former building foundation pads and the torpedo firing pier cover approximately
46 percent of the total Navy property on Gould Island. The only structure still remaining is Building 35, located
on the firing pier, to the north of the former Building 32.

The north portion of the island is a weathered point of land, subject to prevailing wind exposure and currents,
almost year-round. The habitat on this portion of the island consists primarily of open field vegetation
consisting of grasses and forbs. The field habitat comprises approximately 37 percent of the Navy property
and has an abundance of non-native volunteer and invasive species typical of recently disturbed sites in New
England. Dominant plants include grasses and legumes from the hydroseed mix that was applied after
building demolition was completed, such as perennial rye grass (Lolium perenne), crown vetch (Coronilla
varia), and birdsfoot trefoil (Lotus corniculatus). Other species that were probably present before the recent
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disturbance include spotted knapweed (Centaurea maculosa), bittersweet (Celastrus orbiculatus), Multiflora
rose (Rosa multiflora), and autumn olive (Elaegnus umbellate). Two narrow bands of scrub/shrub habitat are
present above the upper shoreline on the east and west sides of the island. These scrub/shrub bands consist
primarily of autumn olive and Japanese honeysuckle (Lonicera japonica) and cover approximately 17 percent
of the Navy property. Many of these plants provide important bird nesting habitat. It is expected that through
natural habitat succession, the Navy property will soon resemble the scrub/shrub and tree habitat on the
southern portion of the island, which provides quality habitat for a variety of nesting birds.

Gould Island is an important location for colonial nesting birds. An annual colonial nesting bird count
conducted by the RIDEM Division of Fish and Wildlife during spring/early summer has identified 22 bird
species present on Gould Island. Some of the species reported present include Double-crested Cormorant
(Phalacrocorax auritus), Great Egret (Ardea albus), Herring Gull (Larus argentatus), Great Black-backed Gull
(Larus marinus), and Black-crowned Night Heron (Nycticorax nycticorax). The great blue heron (Ardea
herodias) and green heron (Butorides striatus) are both believed to be present, but have not been confirmed.
A variety of songbirds also nest on Gould Island each year. Mammals observed or reported to be present on
the Island include the eastern cottontail (Sylvilagus floridanus), red fox (Vulpes vulpes), and white-tailed deer
(Odocorleus viginianus) (Tetra Tech, 2006, Appendix E-1). Raccoon (Procyon lotor) and feral cats (Felis

domesticus) are both suspected but unconfirmed.

3.1.4 Marine Habitats

This section describes the marine habitat features found during the marine investigations and mapping
conducted in the vicinity of the site in August and September 2005 updated with information gathered in 2009
and 2010 during the Phase 2 Rl field work.

3.1.41 Primary Features

Shoreline features located at the north end of Gould Island include a pier and remnants of a piling structure
(breakwater), which forms a “stillwater basin”. The depth of the basin is approximately 21 feet MLW. The
shoreline habitat along the northern sections of the island includes riprap, deteriorating sheet pilings, and
block walls. Rocky gravel beaches are present along the eastern and western sides of the island. A section
of exposed bedrock is present on the eastern shoreline. A sandy beach is located on the southern end of the

island.
The Pier extending from the north end of the island is partially a solid structure, and partially a platform

supported by pilings. The solid structure is comprised of fill held in place by steel sheeting driven into the
sediment. The area where Building 35 is present is a concrete platform supported by concrete pilings. A
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series of wooden pilings is also present extending east from Building 35, which once formed a breakwater and
dock system. These pilings still remain though the breakwater and docks are no longer present. Referto the

photographs presented in Appendix C-3.

Primary currents at Gould Island are expected to be directly related to the tidal stage. Currents flow north
during flood tides and south during ebb tides. Based on field observations, tidal current velocities around the
island ranged from a minimum of 0 knots at slack low tide to between 0.5 and 1 knot at the southern end of
the island. However, geomorphic evidence seems to indicate that there is a small net southern flow. This
evidence consists of the presence of sand deposits in the intertidal and subtidal areas at the southern end of
the Island. It is presumed that this sediment is transported along both sides of the island. Similar deposits
were not observed at the northern end of the island. The absence of these deposits may also be a result of
the type of shoreline, steep seawalls and revetments. Detailed evaluation of currents and possibility of
sediment transport is currently under further evaluation, and a Tier 2 sediment transport model will be provided

under a separate document in support of an FS for this site.

During collection of sediment cores as part of the Phase 2 Rl field work, a series of submerged concrete
blocks were discovered along the deteriorating wood pilings on the north side of the Stillwater Area. These
concrete blocks are located 15 to 20 feet north of the piling structure at 17 to 18 feet of water depth. It is
speculated that these concrete blocks were placed along the pilings as part of a submerged structure to
protect the Stillwater Area. Currently, the only investigation of these concrete blocks has been from the
surface of the water using a metal probing rod to estimate depth, hardness, and profile of the bottom. As the
field team navigated approximately east to west following the piling structure probing the bottom a noticeable
gap was detected approximately every 10 feet. Itis believed that this reoccurring gap was space between two
blocks in sequence. Similar blocks are present in the intertidal area of the north-west shoreline of the site.

The remainder of the sub-tidal marine habitat in the vicinity of Gould Island includes intertidal and subtidal
environments, sand-or silt-substrate with small eelgrass beds. Intertidal areas and areas affected by wave
wash are predominantly sand gravel mix as is typical for this area.

Habitat mapping efforts conducted in 2005 defined a narrow band of eelgrass, up to 90 feet at the widest, on
both sides (east and west) of the northern end of the Gould Island (Figure 3-2). Both the east and west side
eelgrass beds extend to the south of the study area. The west side eelgrass bed also extended north of the
study area, although subtidal topography indicates it is not likely to extend very far in this direction. In the
southern portion of Gould Island, where the full extent of eelgrass was not mapped, eelgrass was also
observed more than 25 feet around sediment stations SD-301 and SD-311 (Figure 3-1). No eelgrass was
observed at sediment stations SD-303 (eastern shoreline) or SD-314 (southeast end of island).
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Eelgrass bed boundaries were distinct, and coverage was typically greater than 80 percent, as estimated
visually using a Braun-Blanquet Cover Abundance Scale (Braun-Blanquet, 1932) and seagrass percentage
cover photo guide (Short et al, 2002).

Species observed by the sampling team during the collection of sediment samples in 2005 included a variety
of invertebrate and fish species. Invertebrate species included quahogs (Mercenaria mercenaria), mussels
(Mytilus edulis), soft shell clam (Mya arenaria), hairy sea cucumbers (Sclerodactyla briareus), lobsters
(Homarus americanus), purple sea urchins (Arbacia punctulata), and several species of crabs including the
green crab (Carcinus maenas), spider crab (Libinia emarginata), and rock crab (Cancer irroratus). Fish
species included cunner (Tautogolabrus adspersus), tautog (Tautog onitis), scup (Stenotomus chrysops),
striped bass (Morone saxatilis), summer flounder (Paralichthys dentatus), winter flounder (Pleuronectes
americanus), menhaden (Brevoorita tyrannus), and silversides (Menidia sp.). in addition, a tropical transient
snowy grouper (Epinephelus niveatus) was also observed at one sediment station (SD-303).

3.1.4.2 Offshore Outfall Tracking/Underwater Imaging Field Measurements and Observations

During the Phase I Ri field work sediment sampling effort, the subtidal environment was inspected by divers
and bottom conditions were videotaped on transects along the shoreline. This section provides a summary of
the observations made during this effort. Details on the habitat subtidal survey are provided in Tetra Tech
(2006) Appendix E-2. Transects that were videotaped are shown on Figure 3-2 of this report.

East Side Offshore Transects

The 300-foot offshore transect’s southern endpoint was located proximal to the former ferry slip, southeast of
Building 32. At this point, the bottom substrate consisted of medium to fine sand with shell fragments
interspersed with patches of macroalgae. Occasional isolated shoots of eelgrass were aiso encountered.
Debris consisting of pilings and metal debris (potential remnants of the former ferry slip) were observed in the
area of the former ferry slip. An abandoned lobster cage was observed north of the former ferry siip area.
Habitat observed at the northern endpoint of the 300-foot offshore transect was similar to the southern
endpoint. Biota observed along this transect included clams and cunner.

The southern endpoint of the 700-foot offshore transect segment was characterized by a gravelly sand/silt
bottom substrate with little algae. In the area of the former dock, more macroalgae was observed. In addition,
a circular structure overgrown with algae was observed in the southern former dock area and a flat metal
structure was observed protruding at an angle from the bottom in the northern former dock area. Towards the
northern endpoint, assorted metal and wood debris was observed. One piece of debris had what appeared to
be a circular cut-out for a piling. A spider crab and a lobster residing under a piece of wood debris were

observed in this area. Several areas containing patches of mussel and clam shells were also observed along
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the transect line. Two sections of pipe were observed at the northern endpoint of the transect 100 feet east of
the rigging platform area. To establish a sediment sampling location, the pipes were tracked towards the east

until they terminated at broken sections.

East Side Inshore Transects

The southern endpoint of the 700-foot inshore transect was located 100 feet south of the former ferry slip area
and the associated substrate was characterized by boulders and cobble with a thick cover of macroalgae and
patches of silt and sand. Biota observed at this point included cunner, starfish, orange sponges, a spider crab,
and purple sea urchins. Eelgrass beds were observed along the transect line 300 feet north of the southern
endpoint. Spiral tufted bryozoan were also observed in this area. Towards the northern end of the 700-foot
transect line, the eelgrass beds thinned out and the bottom was characterized by barren silt and sand. A

juvenile winter flounder was observed in this area.

The 300-foot inshore transect line was characterized by a rocky bottom (boulders and cobble) with
macroalgae and patches of silt and sand. A patch of mussel shells was observed at the northern endpoint of
this transect. Biota observed included starfish, orange sponges, and cunner. A circular metal plate consisting
of alternating dark- and light- colored materials was observed towards the southern endpoint of the transect.

West Side Offshore Transects

The southern endpoint of the 700-foot offshore transect was characterized by a barren bottom covered with
mussel and clam shelis. Biota observed included hermit crabs and a spider crab. The former seawater intake
structure was observed at the 375 foot measurement tape increment. Debris observed adjacent to the intake
structure included a large metal structure with a pipe or piling attached. Proceeding north along the transect,
an isolated pipe fragment was observed 100 feet from the northern endpoint. This pipe fragment appeared to
be similar in size to the pipe outfalls located at sediment stations SD-308F and SD-313F.

West Side Inshore Transects

The first 400 feet from the southern endpoint were characterized by eelgrass beds as well as boulders and
cobbles covered with macroalgae. Biota observed in this area included purple sea urchins, starfish, and
cunner. The saltwater intake structure was evident at the 375-foot mark. At the 400-foot mark eelgrass beds
diminished in density to patches. Boulders and cobbles covered with macroalgae, and patches of sand and
silt became more pronounced towards the northern end of the transect. Purple sea urchins were evident in
this area.
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Stillwater Basin Transects

Both stillwater basin transects encountered various types of scattered debris, including pieces of wood, granite
blocks, concrete, metal rods, brick, and pilings. The bottom substrate was barren and silty, and lacked algae

cover. Biota observed included mussel beds, starfish, spider crabs, cunner, and sponges.
3.15 Sediment Grain Size

Analysis of grain size distribution was conducted on aliquots of sediment samples collected during both the
Phase 1 and Phase 2 Rls. Samples collected during the Phase 1 Rl showed similar results as samples
collected in the Phase 2 Rl and are discussed in more detail in the Phase 1 Rl Report (Tetra Tech, 2006).
Results from the grain size analysis performed on samples collected during the Phase 2 Rl are discussed
below. As part of the Phase 2 RI, samples collected at reference stations during Step 1 were analyzed for
grain size distribution, and site samples collected during the Step 2 sediment sampling were analyzed for grain
size distribution. These analysis show that the sediment at the site is a mix of sand, gravel, clay, silt and
cobbles, as well as shell debris. Sediment at the reference stations at Jamestown are more comprised of sand
and fine sands and silts. Table 3-1 summarizes results of the grain size analysis conducted on samples
collected at the site during the Phase 2 RI. Grain size data collected for the site is presented in Appendix C.

These results indicate that grain size differs based on the general location within the study area. Overall,
along the northeast and northwest shorelines coarse-grained materials, sand or sand and gravel, are the
predominant materials observed in sediment samples; in the Stillwater Area the sediment is comprised of

more fine grained (silt and clay) material and sand, with much less gravel (Figure 3-3, and Appendix C).

The grain sizes along the Northeast and Northwest Shorelines are fairly coarse, with sand and gravel content
ranging from around 75 to 99 percent of total sample material. Silt and clay in these areas were typically
below 15 percent. The intertidal and subtidal zones of these areas are exposed to currents, tides, and wave

action creating a poor depositional environment.

Within the Stillwater Basin fines ranged from around 20 percent to a maximum of 43.8 percent silt and clay.
The Stillwater Basin was engineered to be protected from currents and waves. Although much of the
infrastructure that was built to protect this area has deteriorated, it is still moderately protected from currents.
With average depths ranging from 20 to 30 feet, much of the bottom is protected from normal wave action.
These factors create an environment suited for deposition of fine sediment. Two stations, SD-401 and SD-
402, located in the southwest corner of the Stillwater Area, had relatively low fines contents of 7.6 and 0.5
percent, respectively. Wave action in this area has been observed to be high at times and‘ may not allow for

deposition of fine grained sediments, or possibly may re-suspend fine grained sediment during storm events.
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Samples were collected using either a Ponar dredge, a coring device, or a diver. It should be noted that large
stones were removed during and after homogenization of sample material. Therefore, it is possible that gravel

counts may be biased low.

A summary of the physical sediment conditions is provided in Appendix J of this report. This summary was
prepared to support a Sediment Transport Model, which is anticipated to be published separately, but in
support of the FS for this site.

3.2 GEOLOGY

According to the Soil Survey of Rhode Island, four soil map units occur on Gould Island: beaches (Ba),
Newport silt loam (NeA and NeC), and Urban land (Ur). The northern end of the Island, where the site is
located, is mapped as Urban land (Ur). Urban land is land that is mostly covered by urban structures such as
streets, buildings, and parking lots. Presumably, the soils reworked during site development were originally
Newport silt-loam with characteristics similar to that unit.

The overburden materials encountered at the site during the Phase 1 Rl subsurface investigation were divided
into three unconsolidated units: fill; silty sand and gravel; and glacial till. A full geological and hydrogeological

evaluation of Site 17 is provided in the Phase 1 Rl Report (Tetra Tech, 2006).

3.2.1 Southwest Corner of Building 32

Subsurface investigation activities performed at the site during the Phase 2 RI included the drilling and
sampling of nine soil borings, in an area where 12 test pits were excavated south-west of former Building 32 in
2005. The locations of the soil borings, monitoring wells, and test pits are shown on Figure 2-1 of this report.

Boring logs for the installations described in this section are presented in Appendix B.

Soil borings SB-401 through SB-409 were advanced during the Phase 2 Rl field work to evaluate soils in the
area southwest of former Building 32. All borings in this area first encountered a layer of topsoil that was from
6 inches to 1 foot thick. After topsoil there was a layer of fill that consisted of fine to medium grained sand with
some silt and gravel. Till in this area was encountered at a minimum depth of 1 foot bgs in SB-401 and a
maximum depth of 5 feet bgs in borings SB-405 and SB-409. Borings were intended to provide chemical and

analytical samples of the shallow soils only, and no borings in this area were advanced to bedrock.
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3.2.2 Former Building 41

Subsurface investigation activities performed at the site during the Phase 2 Rl included the drilling and
sampling of four soil borings in the area of former Building 41 and the remains of the rigging platform. The
locations of soil borings are presented on Figure 2-1. Boring logs for the soil borings described are presented

in Appendix B.

Soil borings SB-410 through SB-413 were advanced during the Phase 2 RI field work to identify if
contaminants are present in the surface and subsurface soils in the former Building 41 area. Fill in this area
was encountered at the ground surface and consisted mostly of a fine to medium grained silty sand with some
gravel and occasional construction debris (concrete or brick). Till was encountered between 10 and 14 feet
bgs. Borings were advanced through till to a depth of 22 to 25 feet bgs. Bedrock was not encountered in any
borings. This area is on the northern most part of the island before the access pier to Building 35, and
historical photos show a large amount of fill in this area. These findings support previous ecological
evaluations conducted as a part of the Phase 1 Rl and historical drawings showing previous shorelines and

slopes.
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4.0 NATURE AND EXTENT OF CONTAMINATION

This section of the report presents a discussion of the nature and extent of contamination based on the results
of samples collected from soil, sediment, and biological tissue (biota) during the investigations described in
Section 2.0.

Samples collected were analyzed in accordance with the Final Sampling and Analysis Plan (SAP) for Phase 2
Remedial Investigation and Baseline Ecological Risk Assessment (BERA), Site 17, Gould Island, Naval
Station Newport, Jamestown, Rhode Island prepared by Tetra Tech, Inc. in December 2009. Chemical
classes evaluated included polycyclic aromatic hydrocarbons (PAHs) (EPA Method SW-846 8270C in the
selective ion monitoring [SIM] mode); polychlorinated biphenyls (PCBs) (EPA Method SW-846 8082A and
EPA Method 680); total petroleum hydrocarbons (TPH) including gasoline range organics (GRO, C-5to C-12
range) and diesel range organics (DRO, C-9 to C-36 range [or extractable TPH]) (EPA Method SW-846
8015D); target analyte list (TAL) metals (EPA Methods SW-846 6010C/6020/7471B/7470A); total organic
carbon (TOC) (Lloyd Kahn Method and EPA Method SW-846 9060); grain size distribution (ASTM D422);
percent lipids (by solvent extraction and gravimetric procedures); and toxicity (ASTM E1367-03, reapproved
2008).

Tables providing the results from the chemical and physical analyses conducted on the samples collected

during this effort are provided in Appendix D of this report.

Descriptive statistics were calculated for detected chemical analytes in sediment and biota samples collected
so they could be better evaluated and compared with data collected in 2005. Statistics calculated include
frequency of detections, minimum detections, maximum detections, the locations of the maximum detections,
average concentrations, 95 percent upper confidence limit (95% UCL), the number of project action limit (PAL)
exceedances, and the number of reference maximum detection exceedances. These are presented in Tables
4-1 through 4-5 (sediment) and 4-6 through 4010 (biota).

Comparisons in the statistics tables are made against project action levels established in the sampling and
analysis plan. However, for biota tissue, the PALs were presented in the SAP on a dry weight basis, and not
on a wet weight basis as reported by the laboratory. In order to compare the wet weight tissue data, to the
PALs, the PALs were converted from those presented in the SAP assuming 85% moisture of the body tissue.

The statistics tables that contain 2005 data only present parameters which were analyzed for in 2009 and
2010. Statistical analysis was not conducted on grain size data described in Section 3. In cases where all
reference concentrations were non-detect, the maximum reference concentration column is labeled “ND” (not
detected) and the number of maximum reference concentration exceedances column contains the number of
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detected samples. Samples were grouped for statistical calculations separated by the five areas of the site
(i.e. Stillwater Area, Northwest Shoreline, etc.) as well as by timeframe in which the samples were collected
(2005, 2009, and 2010). Descriptive statistics were not calculated for soil data because those data were used

for specific evaluations described in Section 4.1.

All the sample data were validated according to established EPA Region 1 Data Validation Guidelines. A Tier
Il data validation was performed on the PAH, PCB, GRO, DRO, TAL metals, and TOC analyses. Tier Il

validation included evaluation of the following parameters:

e Data Completeness

¢ Preservation and Technical Holding Times

e Gas Chromatograph/Mass Spectrometer (GC/MS) Instrument Performance Check (Tuning) (PAHSs)
e Initial and Continuing Calibrations

e Blanks

e Surrogate Standards (Organics)

e Internal Standards (PAHSs)

e Laboratory Control Sampie/Laboratory Control Sample Duplicate
e Field Duplicates

e Matrix Spike/Matrix Spike Duplicates

e Laboratory Duplicates (Metals)

e inductively Coupled Plasma (ICP) interferences (Metals)

e ICP dilution analyses (Metals)

e Target Compound Identification

e Compound Quantitation and Reported Quantitation Limits

e System Performance

Based on this validation process, some analytical results were qualified due to limitations inherent to sample
matrix interferences or to field and or laboratory problems. Sample results qualified with a “J” are considered
approximate because of limitations identified during data validation. In general, data were acceptable for use
in this Rl for risk calculation and determination of extent of contamination. Qualifications on the reported data
are documented in the data validation memoranda for each data package provided by the analytical
laboratory. Data validation memoranda are presented in Appendices E.1 (Soils), E.2 (Sediments), and E.3
(Biota). Further discussion regarding data usability is provided by media in the subsections that follow.

A Tier | validation was conducted on percent lipids and grain size distribution analyses. The Tier | validation
was limited to evaluation of the data completeness only.
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Data validation was not performed on the toxicity testing results. Evaluation of toxicity data is discussed in

Section 6 of this report.

Data discussions in this section focus on the maximum concentrations and concentration ranges of chemical
constituents detected. The discussions in this section contain summaries of analytical results along with
comparisons of detected contaminant levels to applicable standards, reference station data, and/or Phase 1
(2005) data.

Analytical results for field duplicate samples were averaged with the original sample results. Sample stations
where this calculation was performed are identified with the suffix “-AVG”. For field duplicate results where an
analyte was detected in one of the duplicate sample but not the other, one-half the detection limit reported was

used to represent the undetected concentration.

The Phase 2 RI analytical data are compared with the PALs (Worksheet 15 of the Final SAP). In this
document, the PAL is a quantitative level to which the data must be reported to for the planned use of the
data, usually a risk-based screening level. The PAL is not a remediation action limit. The PALs are set at the

appropriate matrix-specific, risk-based, or regulatory screening criteria, as follows:

e  Soil - Coal bed area— The RIDEM Method 1Industrial/Commercial TPH Direct Exposure Criterion (DEC)
(RIDEM, 2004).

e Soil — Former rigging platform area — The RIDEM Industrial/Commercial DEC (RIDEM, 2004) and
ecological sediment criteria. A comparison to ecological sediment criteria (ER-L and ER-M sediment
guidelines) was conducted under the assumption that soil from the rigging platform has, is, or will erode
into the Stillwater Area.

e Sediment — Extent investigation (Step 1 - 2009) — The ecological risk-based criteria for marine sediment
were used for screening the data in order to identify contaminants of potential concern (COPCs) for the
BERA. As part of characterizing the extent of contamination, and for informational purposes, the
sediment data was also plotted on a site map and labeled as to whether they exceed sediment guidelines.
The guidelines used for this site are known as Effects Range ~ Low (ERL) (Long and Morgan, 1991 and
Long et al., 1995), which were established as the Project Action Level (PAL) in the sampling and analysis
plan for this site.

e Sediment — Ecological investigation (Step 2 - 2010) — Sediment samples were screened against
ecological risk-based criteria for marine sediment and against concentrations measured in reference
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samples. Reference samples were collected at three agreed-on stations located at Jamestown Potter

Cove and Jamestown Cranston Cove, Jamestown, RI, during the Phase 2 RI.

e Biota — The calculated chemical concentration in the tissue samples that would result in an ecological
effects quotient (EEQ) that is equal to one in the conservative food chain model. The calculations were

based on exposure inputs and toxicity reference values.

PAHs are discussed individually and in groups. PAHs can be differentiated by high molecular weight (HMW)
and low molecular weight (LMW) PAHs. High weight PAHs include benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(g,h,i)perylene, chrysene, dibenzo(a,h)anthracene, and
indeno(1,2,3-cd)pyrene. LMW PAHSs include acenaphthene, acenaphthylene, anthracene, fluoranthene,
fluorene, 2-methylnaphthalene, naphthalene, phenanthrene, and pyrene. These groups are differentiated
because they have different toxicological effects on organisms, and thus are evaluated separately in Section 6
of this report.

PCBs are discussed as total PCBs present in the sample results. PCBs were measured as Aroclors (Step 1 —
2009) and as homologs (Step 2 — 2010). Both analyses were used to represent a “total PCB” concentration
for each sample. Section 4.2.3 presents a description of the differences in the analysis, and the similarities of
the quantitative results.

4.1 SOILS

Soil samples were collected from borings advanced in two areas identified in the SAP: 1) in the southwest
corner of former Building 32 in the area of the former coal pile and the former Building 33, and 2) in the area of
former Building 52, the riggers house and adjacent riggers storage building (Building 41). Soil samples were
coliected for the specific purpose of determining the extent of specific contaminant groups found during the
Phase 1 Ri. Analytical results of samples collected from these borings are described below.

4.1.1 Southwest Corner of Building 32 (Former Coal Pile)

Nine borings were installed upgradient of the southwest corner of former Building 32 in order to determine if
PAHSs and petroleum present in soils and groundwater are a result of an upgradient release. Borings SB401
through SB409 were installed in two target areas as described in Section 2 of this report (Figure 2-1).

e Borings SB401, 406, 407, 408 and 409 were installed on the roadway between Building 33 and Building
32, and at the location of a reported former underground storage tank (UST) located at the southwest
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corner of the former Building 33. This is also the location of a reported former sanitary leaching system for
Building 33.

e Borings SB402, 403, 404, and 405 were installed on the hillside upgradient of the southwest corner of
former Building 32, between former Building 32 and the former location of a coal storage area.
Speculation was made during the Phase 1 Rl that the coal in the pile may have been treated with fuel oil

to improve ignition, and this oil could have migrated onto the Building 32 site.

Four samples were collected from each of these borings for analysis of PAHs, TAL metals, and TPH (DRO
and GRO) as described in Section 2 and in accordance with the SAP. Samples were collected from
predetermined depths in accordance with the SAP, and soil samples from other depth intervals within these
borings were evaluated for potential contamination so that sample depths could be adjusted if needed. In
addition, duplicate samples were collected in accordance with the SAP for quality control.

Data from these samples were combined with selected 2005 soil data from samples taken at surrounding
borings and test pits and compared to RIDEM direct exposure criteria (Tables 4-11 and 4-12). These criteria
were selected in accordance with the SAP as appropriate for the use of the data, which is to determine if there
are currently contaminants present that would indicate past or continued contaminant contribution from these
areas to the Building 32 area. In particular, the data were evaluated to determine if releases at Building 33 or
at the former coal pile could be the source of petroleum contamination found in a remnant street drain located
on the southwest corner of former Building 32 during the Phase 1 Ri. The data are not used for risk
calculation, although it can be used for comparison to remediation goals if they are calculated for soils in the

future.

4111 Building 32/Coal Pile Area

Table 4-11 presents data from the former Building 32/coal pile area. Samples collected from borings SB401
through 405 were collected from the area between the downgradient edge of the former coal pile and the
street drain on the southwest corner of Building 32. The entire coal pile area was not characterized. Coal was
found in SB404 (42-48 inches below ground surface) and SB405 (12-18 inches below ground surface).

PAHs were detected in almost all the 2010 soil samples; however, all were detected at trace concentrations,
and did not exceed RIDEM residential or industrial criteria. All PAH concentrations are within or below
concentrations previously measured during the Phase 1 RI. Such low measurable concentrations (and non-
detections) of PAHs in the soil in these borings do not indicate the presence of a contaminant source (past or
present) contributing to the downgradient areas.
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Petroleum hydrocarbons were detected at trace concentrations in a hydrocarbon range of C-5 through C-36.
Samples collected from boring SB404 at a depth of 2 to 2.5 feet bgs (below ground surface) and 3.5 to 4.0
feet bgs provided TPH results slightly above the residential DEC of 500 mg/kg, but below the industrial DEC of
2500 mg/kg.

Jar headspace readings showed higher concentrations of VOCs in samples from the 4-6 foot interval at both
SB 402 and SB404 than the samples in the upper intervals. These intervals were not selected for laboratory
analysis as the field geologist targeted the darker soil in the sample at 3.5 -4.0 feet, identified as fill. Although
the samples from 4-6 feet were not analyzed for petroleum, the headspace data is indicative of possible
petroleum bound within the natural soil below the fill on the surface.

However, because of the lower concentrations reported in the samples collected in the more shallow soils, it is
speculated that this occurrence is petroleum intrusion from the immediately downgradient street drain found in
the adjacent Test Pit TP09 installed as a part of the Phase 1 Rl. Because the surface samples were relatively
clean, the petroleum data from the borings conducted in this area do not indicate that the source of petroleum

in this area is from the former upgradient coal pile.

Trace metals detected in surface and subsurface soils from borings SB402 through 409 are within
concentrations previously measured in soil as a part of the Phase 1 Rl, and did not exceed RIDEM DEC.
Overall, data for trace metals in soil samples do not appear to indicate contribution of contaminants from the

former coal pile area to downgradient soil or groundwater.

4112 Building 33 Area

PAHs were detected in almost all the soil samples collected; however, almost all were at trace concentrations
and did not exceed RIDEM residential or industrial DEC. All Phase 2 PAH concentrations are within or below
Phase 1 concentrations. The one exception was the surface soil sample collected from boring SB407. At this
location, concentrations of benzo(a)anthracene, benzo(b)flucranthene, and chrysene all exceed the residential
DEC, and the concentration of benzo(a)pyrene exceeds both the residential and the industrial DEC. SB407 is
the boring closest to Building 33, however, low (and no) measurable concentrations of PAHSs in the subsurface
soil in other borings in this area indicate a possible incidental surface release at this location, and not a
significant release nor the presence of a source to the downgradient areas.

Petroleum hydrocarbons were detected at trace concentrations as DRO compounds in a hydrocarbon range of

C-5 through C-36. However, none of the detected concentrations exceed RIDEM residential DEC, and do not
indicate a source in this area.
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Trace metals that were detected in surface and subsurface soils did not exceed RIDEM DEC with one
exception: Arsenic was detected in surface soil at SB409 at a concentration of 11.9 mg/kg, which is above the
RIDEM DEC of 7 mg/kg. However, the average arsenic concentration is below 7 mg/kg. Even with this
considered, trace metals concentrations were comparable to those measured during the Phase 1 RI. Overall,
data for trace metals in soil do not indicate contribution of contaminants to downgradient soil or groundwater.

41.2 Building 52 (Former Riggers Storage Buildin

Four borings (SB410 through 413) were installed in the vicinity of the former Building 52 near an area where a
PCB removal was conducted in 2001 and 2002 (reference Section 1.4.4, 1.5.2 and Appendix I). These borings
were installed in order to determine if PCBs, PAHs, and metals present in soils could be contributing to
sediment contamination found in the adjacent marine sediments in the Stillwater Area (Figure 2-1). Two
samples were collected from each of these borings for analysis of PCBs, PAHs, and TAL metals. In addition,
duplicate samples were collected from the surface interval and the subsurface interval at SB413 in
accordance with the SAP.

Data from these samples were compared with RIDEM DEC (Table 4-13). These criteria were selected in
accordance with the SAP as appropriate for the use of the data, which is to determine if there is currently
contamination present that would indicate past or continued contaminant contribution to the adjacent
sediments. The data is not used for risk calculation, although it can be used for comparison to remediation

goals if they are calculated for soils in the future.

PAHs were detected in soils taken from boring SB413, but not at concentrations exceeding RIDEM DEC.
Concentrations of PAHs in the surface interval of borings SB410 and 411 exceed the residential DEC, and
those measured in the surface interval of Boring SB412 exceed both residential and the industrial DEC. While
these PAH concentrations can be considered elevated from a natural condition, the measured concentrations

are within those previously measured in soil at the site.

PCBs were found in surface soil samples collected at SB410 through 412, and in subsurface soil collected
from boring SB410 only. These concentrations are all below RIDEM DEC. However, the PCB concentration
measured in the surface soil at SB412 (1,840 ug/kg total PCBs) is the highest concentration measured in the
soil as part of the RI. Trace PCBs (82 ug/kg) were found in subsurface soil at boring SB410, but not in SB412.
This information, combined with the historical knowledge of a PCB release at Building 52, substantiates the
expectation that an overland release of PCBs occurred in this area, migrated off (or through) the timber and
steel-constructed former rigging platform immediately north of the location, and that the release likely
contributed to PCB contamination in the adjacent sediment (north). Residual PCBs in soil are below
applicable state industrial criteria and do not pose a significant risk of continued PCB contribution to the
marine sediments at this time.
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Trace metals detected in surface and subsurface soils are within concentrations previously measured in soil
as a part of the Phase 1 R, did not exceed RIDEM DEC, and do not appear to indicate contribution of

contaminants to the adjacent sediment.

413 Soil Data Usability
PAHs
The project goals with respect to accuracy were met for the soils PAH data set with the following exceptions:

The results for dibenzo(a,h)anthracene in select samples were qualified as estimated due to instrument
calibration variability; and in sample GI-SB412-0012, due to high matrix spike (MS) and matrix spike duplicate
(MSD) recoveries and high internal standard areas. Although specific method criteria were not met in these
instances, the affected positive and non-detected results are usable as estimated values and estimated

reporting limits which may have a minor impact on data usability.

In addition, the results for benzo(b)fluoranthene, benzo(a)anthracene, naphthalene, and benzo(k)fluoranthene
were qualified as estimated in select samples due to calibration non-conformances. The positive
benzo(k)fluoranthene, indeno(1,2,3-cd)pyrene, and benzo(g,h,i)perylene results in sample GI-SB412-0012
were qualified as estimated due to internal standard non-compliances. The positive results for 2-
methylnaphthalene, acenaphthene, acenaphthylene, anthracene, benzo(g,h,i)perylene, benzo(k)fluoranthene,
fluorene, indeno(1,2,3-cd)pyrene, and naphthalene were qualified as estimated in sample GI-SB412-0012 due
to high MS/MSD recoveries. The positive results for phenanthrene, anthracene, fluoranthene, pyrene,
benzo(a)anthracene, and chrysene are estimated in sample GI-SB405-0006 due to the high matrix spike
recoveries. The non-detected results for benzo(a)pyrene and acenaphthylene are estimated in the rinsate and
field blank samples due to low laboratory control sample (LCS) recovery. Although specific method criteria
were not met in these instances, data usability is not impacted and the affected positive and non-detected
results are usable as estimated values and estimated reporting limits.

The project goal with respect to precision were met for the soils PAH data set. The positive results for 2-
methylnaphthalene, acenaphthene, acenaphthylene, anthracene, benzo(g,h,i)perylene, benzo(k)fluoranthene,
fluorene, indeno(1,2,3-cd)pyrene, and naphthalene in sample GI-SB412-0012 were qualified as estimated due
to poor MS/MSD precision. The non-detected results for benzo(a)pyrene, acenaphthylene, pyrene,
indeno(1,2,3-cd)pyrene, and benzo(g,h,i)perylene are estimated in the rinsate and field blank samples due to
exceeded relative percent difference (RPD) criteria for the LCS and laboratory control sample duplicate

(LCSD) analyses. Although specific method criteria were not met in these instances, data usability is not
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impacted and the affected positive and non-detected results are usable as estimated values and estimated

reporting limits.

The project goals with respect sensitivity and completeness were met for the soils PAH data set. Data

usability was not impacted with regards to sensitivity or completeness.

PCBs

The project goals with respect to accuracy were met for the soils PCBs data. The Aroclor-1248 result in
sample GI-SB412-0006 was qualified as estimated due to analytical interferences detected in the dual column
analysis. Although specific method criteria were not met in this instance, data usability is not impacted and the

affected positive result is usable as an estimated value.

The project goals with respect to precision, sensitivity, and completeness were met for the soils PCBs data

set. Data usability was not impacted with regards to accuracy, precision, and completeness.

GRO

The project goals with respect to accuracy, precision, sensitivity, and completeness were met for the soils
GRO data set. Data usability was not impacted with regards to accuracy, precision, sensitivity, and

completeness.

Extractable TPH

The project goals with respect to accuracy were met for the soils extractable TPH (ExTPH) data set. The non-
detected ExTPH result in sample GI-SB408-4248 was qualified as estimated due to the low surrogate
recovery. Although specific method criteria were not met in this instance, data usability is not impacted and

the affected non-detected result is usable as an estimated quantitation limit.

The project goals with respect to precision, sensitivity, and completeness were met for the soils ExTPH data
set. Data usability was not impacted with regards to precision, sensitivity, and completeness.

Metals

The project goals with respect to accuracy were met for the soils metals data set with the following exceptions:
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Arsenic was qualified as estimated in select samples due to negative ICP interferences attributed to the high
concentration of iron; results may be biased low. Although specific method criteria were not met in this
instance, the affected positive and non-detected results are usable as estimated values and estimated

reporting limits which may have a minor impact on data usability.

Additionally, antimony, arsenic, barium, cadmium, cobalt, selenium, silver, and sodium were qualified as
estimated in select soil samples due to positive or negative ICP interferences attributed to the high
concentration of iron, aluminum, and/or calcium. Antimony, iead, magnesium, zinc, and mercury were
estimated in select samples due to high or low matrix spike recoveries. Barium, beryllium, cobalt, lead, nickel,
and zinc were estimated in select soil samples due to a sample matrix suppressing effect detected in the ICP
serial dilution. Although specific method criteria were not met in these instances, data usability is not impacted
and the affected positive and non-detected results are usable as estimated values and estimated reporting

limits.

The project goals with respect to precision were met for the soils metals data set. Sodium, copper, potassium,
and mercury were estimated in select samples due to poor laboratory duplicate precision. Calcium was
estimated in select samples due to poor field duplicate precision. Although specific method/QC criteria were
not met in these instances, data usability is not impacted and the affected positive and non-detected results
are usable as estimated values and estimated reporting limits.

The project goals with respect to sensitivity were met for the soils metals data set with the following
exceptions. The laboratory-specific quantitation limits (QLs) listed in SAP worksheet 15a were met by the
sample-specific (adjusted for sample preparation factors) laboratory limits of quantitation (LOQs) except for
arsenic and chromium in one sample (GI-SB411-6072) due to percent moisture; calcium and iron in select
samples due to dilution; and manganese and silver in select samples due to a slightly higher nominal
(unadjusted) LOQ than the QL presented in the SAP. All PALs were achieved by the laboratory sample-
specific LOQs and limits of detection (LODs).

The project goals with respect to completeness were met for the soils metals data set. Data usability is not
impacted with regards to completeness.

4.1.4 Soil Summary

Data from the Building 33 area do not indicate presence of a source (past or present) of PAH or fuel
contaminants in this area. The borings conducted between the former coal pile and the southwest corner of
Building 32 do not indicate that the source of petroleum found adjacent to Building 32 is from the former
upgradient coal pile. Itis therefore concluded that the PAH contaminants found in the test pits in 2005 on the

southwest corner of Building 32 most likely originated as releases from materials stored in this area or
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discharged from the drainage system from this portion of the building. A complete discussion on the drainage

systems from Building 32 is provided in the Phase 1 Rl report.

Soil data from borings near the former riggers building (Building 52) and the adjacent storage building
(Building 41) indicate that PCBs are present on the surface of the ground, and not at deeper intervals. This
indicates that there was likely a surface release of PCBs at this area. The soil borings conducted at this
location were intended to determine if PCBs were present at depth or at the ground surface, and if either could
pose a continued PCB contribution to the sediments adjacent within the still water area. The concentrations
(maximum of 1.8 mg/kg) measured at the surface interval, and low concentrations of PCBs at depth
(maximum of 0.087 mg/kg) indicate that the soils in this area do not pose a significant threat of continued PCB

contribution to these sediments.

4.2 SEDIMENTS

While sediments were collected in one round in 2005 for the Phase 1 RI, sediments were collected in two
rounds/steps in 2009 and 2010 during the Phase 2 RI. "Step 1” sampling was performed in 2009 and was
used to determine the extent of contamination in the sediments at the site. "Step 2" sampling was performed
in 2010 and was used to support the BERA. Sediment sample locations for these two steps are presented on
Figure 2-2. Depth intervals are presented on Figure 2-3.

To support the discussion of nature and extent of contamination, Figures 4-1 through 4-25 present the
distribution of representative analytes measured in sediment samples collected in 2005, 2009, and 2010, as
compared with PALs. Exceedances of PALs (ERL values were selected as PALs for these analytes in the
SAP) are presented as an illustration only and do not necessarily indicate concern or need for remedy.
Representative analytes were selected for mapping from the COPC list identified in the Screening Level
Ecological Risk Assessment (Tetra Tech, 2006). These figures present data in five sediment depth intervals (O
to 6 inches, 6 to 12 inches, 12 to 24 inches, 24 to 36 inches, and 36 to 48 inches). As described in Section 2
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