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EXECUTIVE SUMMARY

This Remedial Investigation (RI) Report for Operable Unit (OU) 9 at Portsmouth Naval Shipyard (PNS),
Kittery, Maine, was prepared by Tetra Tech NUS, Inc. (Tetra Tech) for the United States Department of
the Navy, Naval Facilities Engineering Command (NAVFAC) Mid-Atlantic under the Comprehensive
Long-Term Environmental Action Navy (CLEAN) Program, Contract Number N62470-08-D-1001,
Contract Task Order (CTO) WE26. OU9 consists of Site 34 — Former Oil Gasification Plant. This RI
Report was prepared to fulfill the requirements of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) as amended by Superfund Amendments and Reauthorization
Act (SARA).

The purpose of the RI Report for OU9 is to; 1) characterize the nature and extent of contamination and
(2) evaluate the potential risks to human receptors. OU9 is in a currently and historically industrial area
with no onshore ecological habitats; therefore, potential onshore ecological risks were not evaluated.
Current and future potential for offshore migration of contaminants from the site via groundwater
discharge to the offshore was not evaluated as part of the RI Report for OU9 because site contamination
is in soils above bedrock and no overburden groundwater is present at OU9; therefore, site contaminants
do not contact groundwater. Leaching of contaminants to groundwater is not a concern because the site
contaminants have relatively low water solubilities and typically bind to site soils and are relatively
immobile. Historical information for OU9 indicated there were past releases of contamination in the
offshore area via erosion of contaminated soils; however, in 2007 erosion controls were put in place
during an interim soil removal action. Offshore impacts from these past releases are being addressed

under OU4 and are outside the scope of this report.

The operations that resulted in the release of contamination at OU9 were oil gasification and
blacksmithing. Coal (fuel) combustion during the oil gasification process and during blacksmithing
activities led to the generation of ash. Ash mixed with clinkers (metallic impurities from burnt coal),
assumed to be from the combustion of coal (and potentially including ash from the 1919 building fire),
was piled primarily north of Building 62. The ash pile was eventually buried and in 2007 the majority of
that ash pile was excavated and disposed of at a hazardous waste facility. Residual ash in subsurface

soils from past operations is the source of soil contamination at OU9.

Soil data were evaluated, the nature and extent of contamination were defined, and risks associated with
the site were determined. Site soils were determined to be mostly (approximately 95 percent based on
estimates from boring logs) 2007 backfill material and native and reworked soil. Approximately 5 percent
of site soils are estimated to be mixed with ash or burnt materials. Polycyclic aromatic hydrocarbons

(PAHSs), antimony, lead, and mercury were detected in soil samples. Generally, the presence or absence

121015/P ES-1 CTO WE26
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of ash indicates whether PAH contamination will be present at concentrations greater than industrial

levels.

The human health risk assessment evaluated potential risks for current land use conditions and potential
future land use conditions for the entire site under three different exposure point concentration (EPC)
scenarios. The first set of EPCs calculated were not weighted (most conservative method and are
included in the report to assist with risk management decisions), the second set were weighted
90 percent for the excavated area and 10 percent for the unexcavated area per the Sampling and
Analysis Plan for Operable Unit 9 Remedial Investigation (Tetra Tech, July 2009), and the third set were
calculated by weighting site soils containing ash and burnt material at 5 percent and remaining site soils

at 95 percent (most representative of the site conditions based on the conceptual site model).

Potentially unacceptable non-carcinogenic health effects are not anticipated for any of the receptors for

any of the risk evaluations conducted.

Adverse risks were not calculated for current and future recreational users, occupational workers, future
residents, and current and future construction workers hypothetically exposed to surface soil. Potentially
unacceptable risks were calculated for the current and future occupational worker, future child
recreational user, future lifetime recreational user (child and adult), future child resident, future adult
resident, and future lifetime resident (child and adult) exposed to subsurface soil. Carcinogenic PAHs

associated with ash and burnt materials are the risk drivers in subsurface soils.

The Navy recommends that the FS Report for OU9 be prepared to address potentially unacceptable
human health risks posed by exposure to carcinogenic PAHs in subsurface soil. The Navy recommends
that remedial action objectives be developed for the portion of OU9 (subsurface soil) that potentially
poses unacceptable risks to future hypothetical residents, child recreational users, and occupational

workers.

121015/P ES-2 CTO WE26
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1.0 INTRODUCTION

This Remedial Investigation (RI) Report for Operable Unit (OU) 9, at Portsmouth Naval Shipyard (PNS),
Kittery, Maine, was prepared by Tetra Tech NUS, Inc. (Tetra Tech) for the United States Department of
the Navy, Naval Facilities Engineering Command (NAVFAC) Mid-Atlantic under the Comprehensive
Long-Term Environmental Action Navy (CLEAN) Program, Contract Number N62470-08-D-1001,
Contract Task Order (CTO) WE26. This RI Report was prepared to fulfill the requirements of the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), as amended by
the Superfund Amendments and Reauthorization Act (SARA), and is consistent with the United States
Environmental Protection Agency (USEPA) Guidance for Conducting Remedial Investigations and
Feasibility Studies Under CERCLA (October 1988) and the Navy Environmental Restoration Program
(NERP) Manual, Chapter 8, Remedial Investigation/Feasibility Study (August 2006).

1.1 PURPOSE AND SCOPE OF REPORT

The purpose and scope of the RI Report for OU9 is to characterize the nature and extent of
contamination and to evaluate potential risks to human receptors at Site 34 — Former Oil Gasification
Plant (Building 62), the only site within OU9. OU9 is in an area that is currently and has historically been
an industrial area with no onshore ecological habitats; therefore, potential onshore ecological risks were
not evaluated. Current and future potential for offshore migration of contaminants at the site was
evaluated as part of this Rl Report. Offshore impacts from past releases are being addressed under OU4
and are outside the scope of this report. These past releases were from erosion and overland migration
of OU9 contaminants to the offshore area defined as Interim Offshore Monitoring Program Monitoring
Station-01 (MS-01).

This RI Report is a culmination of the evaluation of data collected under various investigations before and
after a non-time critical removal action in 2007. The purpose of the removal action was to abate potential
exposure to nearby human populations and to mitigate the potential threat of a release to the environment
of hazardous substances form the ash observed at OU9 prior to conducting an RI to address potential
residual risks (Navy, February 2006). The investigations included sampling of surface and subsurface
soil at OU9. For the RI Report, sampling conducted before the removal action was only used to support
the understanding of past contaminant sources and geological and hydrogeological conditions pre-2007.
Post-removal action sampling was used to understand geological conditions, the nature and extent of
contamination, and potential site risks. Groundwater was not sampled as part of any investigation
because no overburden groundwater is present at OU9. Groundwater in bedrock was not investigated
because site contamination is present in soils located above bedrock and these contaminants are

considered immobile, as detailed in Section 5.1.

121015/P 1-1 CTO WE26
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1.2 REPORT ORGANIZATION

This report has been organized into the following seven sections:

e Section 1.0 — Introduction: This section provides a description of the purpose and scope of the RI
Report; the facility, site descriptions, and history; and summaries of previous environmental

investigations and removal actions.

e Section 2.0 — Study Area Investigation: This section describes Rl sampling activities and data

usability.

e Section 3.0 — Site Characterization: This section describes OU9 demography, surface features, soils,

geology, hydrogeology, surface water use, hydrogeology, ecology, and climatology.

e Section 4.0 — Nature and Extent of Contamination: This section discusses the types, magnitudes,

and spatial distribution of contaminants present in soil at OU9 after the 2007 removal action.

e Section 5.0 — Contaminant Fate and Transport: This section discusses the properties of the
chemicals detected at OU9 and their potential persistence, migration, and dispersion or degradation

pathways. This section also discusses the Conceptual Site Model (CSM) and contaminant migration.

e Section 6.0 — Human Health Risk Assessment: This section presents the Human Health Risk
Assessment (HHRA) for OU9.

e Section 7.0 — Conclusions and Recommendations: This section presents a summary of the nature
and extent of contamination, contaminant fate and transport, and risk assessment and also provides

the conclusions and recommendations of the RI.

Appendix A contains a summary table of OU9 boring data, figures displaying contaminant concentrations
and site conditions from the 2007 removal action, boring logs, sample collection logs for OU9, and
calculations that present how the percentage of ash remaining on-site was estimated. Appendix B
contains the results of the background analysis conducted for this RI. Appendix C contains details
supporting the HHRA and example calculations. Appendix D contains analytical results, including the
complete database printout for soil. Appendix E contains the responses to comments on the draft RI

Report.

121015/P 1-2 CTO WE26
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1.3 FACILITY AND OU9 DESCRIPTION AND HISTORY

This section provides descriptions and history for PNS and OU9.

1.3.1 Facility Description and History

PNS is a military facility with restricted access on an island located in the Piscataqua River, as shown on
Figure 1-1. PNS is referred to on National Oceanic and Atmospheric Administration (NOAA) nautical
charts as Seavey Island, with the eastern tip given the name Jamaica Island. Clark’s Island is to the east,
attached by a rock causeway to Seavey Island. The Piscataqua River is a tidal estuary that forms the
southern boundary between Maine and New Hampshire. PNS is located in Kittery, Maine, north of
Portsmouth, New Hampshire, at the mouth of the Great Bay Estuary (commonly referred to as

Portsmouth Harbor).

PNS is engaged in the conversion, overhaul, and repair of submarines for the Navy. The long history of
shipbuilding in Portsmouth Harbor dates back to 1690, when the first warship launched in North America,
the Falkland, was built. The first government-built submarine was designed and constructed at PNS
during World War I. A large number of submarines have been designed, constructed, and repaired at this

facility since 1917. PNS continues to service submarines as its primary military focus.

Prior to CERCLA and Resource Conservation and Recovery Act (RCRA) regulation at PNS, years of
shipbuilding and submarine repair work resulted in hazardous substances being released into soll,
groundwater, surface water, and sediment on and around Seavey Island. As a result, investigation and
remediation activities were performed under the Department of Defense (DoD) Installation Restoration
Program (IRP). Paralleling CERCLA, the IRP focuses on the cleanup of contamination from past
hazardous waste operations and past hazardous material spills and is further discussed in the Site
Management Plan (SMP) for PNS [Amended Fiscal Year (FY)12], (Navy, June 2011).

Investigations of hazardous substance releases at PNS began in 1983 with the Initial Assessment Study
(IAS) (Weston, June 1983). USEPA became involved with PNS in 1985 when the agency requested
information on PNS’ hazardous wastes and conducted a visual site inspection under the authority of
RCRA. Since 1988, the Maine Department of Environmental Protection (MEDEP) has also provided
oversight of investigation and remediation activities at PNS. In March 1989, USEPA issued a Corrective
Action Permit under the RCRA Hazardous and Solid Waste Amendments (HSWA) of 1984 (March 1989)
that required PNS to investigate 13 Solid Waste Management Units (SWMUs) and take appropriate
corrective action. Until the mid-1990s, investigations at PNS were conducted under RCRA authority.
Effective May 31, 1994, PNS was included on the National Priorities List (NPL), and subsequent studies

have been conducted under the authority of CERCLA, commonly known as Superfund. Consistent with
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the transition from RCRA to CERCLA, the SWMUs were renamed as “sites.” Ongoing studies to develop
and evaluate remedial activities are conducted as part of Feasibility Studies (FSs) (CERCLA terminology)
and combine both RCRA and CERCLA criteria.

The Federal Facility Agreement (FFA) for PNS was signed by USEPA and the Navy in September 1999,
became effective February 2000, and supersedes the HSWA Permit. The State of Maine has elected not
to be a party to the FFA at this time; however, the state is afforded a participatory role in the site
remediation process in accordance with CERCLA. Among other things, the FFA outlines roles and
responsibilities, establishes deadlines/schedules, outlines work to be performed, and provides a dispute
resolution process for primary documents. The FFA ensures that CERCLA decisions will be consistent
with RCRA and other federal and state hazardous waste statutes and regulations, as appropriate for the
sites at PNS.

1.3.2 OU9 Description and History

OU9 consists of Site 34 — Former Oil Gasification Plant (Building 62), which is located in the northwestern
portion of PNS, east of a bridge from the mainland to PNS (at Gate 1). Figure 1-1 shows the location of
OU9 at PNS, and Figure 1-2 shows the layout of OU9.

The majority of OU9 is relatively flat, with a gentle slope from the south of the site toward the north of
Building 62 and a steep slope to the water’s edge at the shoreline of the Piscataqua River Back Channel.
Building 62 and Building 62 Annex are used by PNS Public Works for temporary storage of non-
hazardous materials. The buildings around the site include a Shipyard work shop (Building 60) and
temporary storage spaces for non-hazardous materials (Buildings 40 and 43). As shown on Figure 1-2,
areas west and south of Building 62 are paved, and areas north and east of Building 62 are covered with
grass or other vegetation and are considered open-green areas. Riprap covers the slope north of
Building 62.

OU9 is in the PNS Historic District that was listed on the National Register of Historic Places in 1977.
Buildings 40, 43, 60, and 62, which are within or near OU9, have been identified as contributing elements
to the National Register Eligible District (Louis Berger Group, April 2003). Therefore, these buildings are
considered to be of historical significance, and the Shipyard is required to coordinate any modifications to

the structures with the State Historic Preservation Officer.
OU9 is the location of a former oil gasification plant. Building 62 (built in the late 1800s) and Building 62

Annex (built in the 1940s) are the most prominent features related to the use of OU9. Site history is
detailed in the Site 34 Site Investigation Quality Assurance Project Plan (QAPP) (Tetra Tech, March
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2003) and the Engineering Evaluation/Cost Analysis (EE/CA) for Site 34 (Tetra Tech, September 2005)
and is summarized as follows:

e 1870s to early 1900s: Coal was used to provide heat for gasification operations that converted
kerosene to illuminating gas. The gasification operations took place in Building 62, and gas was

piped to other areas of PNS to be used in lamps.

e 1901 to 1912: The gasification plant in Building 62 was closed, all the machinery was removed, and

a concrete floor was reportedly laid in the building.

e 1915to0 1930: The Shipyard Public Works Department used Building 62 as a blacksmith shop, during
which time (in 1919) the building was reportedly gutted by a fire.

e 1930 to 1985: The Shipyard Public Works Department used Building 62 for storage activities,
including storage of pesticides, insecticides, and/or herbicides. A steam line on the exterior of the
building, at the wash pad, was reportedly used for flushing equipment and washing coveralls used
during pesticide shop activities. Pesticide storage activities at Building 62 began in the 1960s and

ended when a new pesticide control shop was built on the southern side of the Shipyard in 1985.

e 1940s: Building 62 Annex was built and used for temporary storage of non-hazardous materials.

e 1985 to present: The Shipyard Public Works Department continues to use the Building 62 and

Building 62 Annex for temporary storage of non-hazardous materials.

Based on these historical site uses, coal combustion was the major source of OU9 contamination. Tar
generation during the oil gasification process and pesticide operations in Building 62 were also identified

as potential sources of OU9 contamination. These sources are further described in Section 1.5.

1.4 SUMMARY OF ENVIRONMENTAL REPORTS AND ACTIONS AT OU9

Site 34 was identified as a potential PNS IRP site when ash was observed on the northern side of
Building 62 in 1998. The Navy collected soil and sediment samples in 1998 to support prioritization of
investigation of the site under the IRP. One soil sample from the ash, one soil sample near the ash, and
two sediment samples in the intertidal offshore area were collected and analyzed. A limited excavation of
ash from the former ash pile was conducted in 1999. The excavation was terminated when the volume of
ash encountered exceeded the estimated two 55-gallon drums (FWENC, April 1999). Subsequently a

Site Screening Investigation (SSI) was conducted.
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The SSI was conducted in 2003 to determine whether an Rl or other action was necessary for the site.
The SSI also included collection of data to support a non-time critical removal action for ash. The SSI
involved soil (including ash material) and sediment sampling. During the 2003 investigation, temporary
monitoring wells were installed in several borings. Groundwater was not present in overburden soil;
therefore, groundwater samples were not collected. The temporary monitoring wells were subsequently
abandoned. Chemical fractions analyzed in soil and ash included Target Compound List (TCL) volatile
organic compounds (VOCs), semivolatile organic compounds (SVOCs), pesticides, and polychlorinated
biphenyls (PCBs), Target Analyte List (TAL) metals, cyanide, and dioxin/furans. Sediment samples
collected from the wash pad catch basin and near the storm water outfall (OF-49) were analyzed for

pesticides.

The results of the SSI are provided in the SSI Report for Site 34 (Tetra Tech, August 2004). A risk
screening evaluation conducted as part of the SSI indicated that polycyclic aromatic hydrocarbons
(PAHs) and metals (antimony, lead, and mercury) were detected at concentrations greatly exceeding
industrial and residential risk screening levels. Concentrations of VOCs, SVOCs other than PAHSs,
pesticides, PCBs, dioxin/furans, cyanide, and metals other than antimony, lead, and mercury did not
exceed risk screening levels or PNS facility background levels. The SSI Report concluded that PAHs and
select metals were the contaminants associated with ash at OU9, and that by removing the ash, the
majority of site risks would be addressed. The SSI Report also indicated that source contamination had
not migrated from the ash to underlying soil and that pesticide concentrations on site were low in relation
to risk screening and facility background levels. Therefore, site-related pesticide storage and rinsing
activities had not resulted in a CERCLA release to soil at the site. The SSI Report recommended that a
RI be performed after the removal action to address the potential residual risks from site operations.
Additional investigation to delineate the extent of ash to support the removal action was also

recommended.

An ash extent investigation was performed in April 2004. The visual presence of ash was used to
determine the approximate extent of the ash to support a non-time-critical removal action. Based on the
ash extent investigation, the composition of the ash material was described as a “burnt zone” composed
of several key components: black, crumbly, fine- to coarse-grained sand; up to %-inch (occasionally
larger) clinkers (burnt coal); kidney-shaped black pieces of coke up to % inch in length; gray to off-white
ash intermixed with sand and gravel; and small reddish-brown, non-metallic spheres/nodules generally
less than Y& inch in diameter. Gray to off-white ash was only observed inside the ash pile. The burnt
material outside the ash pile was mostly fine- to coarse-grained sands and clinkers. The results of the
investigation were documented in the EE/CA (Tetra Tech, September 2005) conducted to develop and

evaluate non-time-critical removal action alternatives to reduce potential risks to human health from
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exposure to ash and to reduce potential future erosion of ash at OU9. The extent and thickness of ash
based on the investigation is shown on Figure 1-3. The recommended alternative was removal of the

majority of ash from the site.

The removal action was conducted in 2007 and included removal of ash on the northern and southern
side of the site, and stabilization of a portion of the shoreline. The majority of ash was excavated and the
area backfilled with fill material from an off base borrow source (Shaw, July 2008). Figure 1-3 indicates
the portion of the site not excavated. The remainder of the area within the 2007 excavation limit on
Figure 1-3 was excavated. As part of the removal action, ash and soil mixed with ash were removed by
excavating from the surface until native material with no ash was observed. Native and non-native
materials were identified based on their color. Before backfilling, photographs of the excavation area
were taken. Backfilling was conducted after Shipyard Environmental Office personnel provided approval
that all ash was removed. Most areas were excavated to 2 to 4 feet below ground surface (bgs); the ash
pile area was excavated to 6 to 7 feet bgs. Outside the ash pile, most of the excavated material
consisted of coal and charcoal pieces mixed with soil. Ash and soil were excavated along the top of the
shoreline north of Building 62 and Building 62 Annex, the area was regraded with a gentler slope, and
shoreline controls were placed over the area (see Figure 1-2). Based on discussion between the Navy
and regulators, soil was not removed from directly under a portion of the storm sewer line to Outfall 50
(see Figure 1-3) to avoid damage to the line. In addition, the grassy area with large trees northeast of
Building 62 was not excavated so that the trees would not be harmed. Based on the ash extent
investigation (Tetra Tech, September 2005), ash was generally found in the top 0.5 to 2 feet of soil in
relatively thin layers in the grassy area. Also, as the adjacent shoreline (bedrock ledge) to the grassy
area is stable, erosion of ash along the shoreline in that area was not considered likely. Therefore, the
Navy determined that excavation of the ash in the grassy area was not warranted as part of the removal
action. The removal action activities are documented in the Site 34 Removal Action Report (Shaw, July
2008).

15 POTENTIAL SOURCES OF CONTAMINATION AT OU9

Based on these historical site uses and environmental investigations at OU9, the following describes the

potential sources of contamination.

Coal (fuel) combustion during the oil gasification process and during blacksmithing activities led to the
generation of ash. Ash mixed with clinkers (metallic impurities from burnt coal), assumed to be from the
combustion of coal (and potentially including ash from the 1919 building fire), was piled primarily north of
Building 62. During initial environmental investigations, the ash pile was found to cover an area
approximately 100 feet long (along the length of Building 62 and Building 62 Annex) and 30 feet wide that

extended northward to the edge of a former road (removed in 2007) that ran east-west and parallel to the
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northern edges of the buildings. The ash pile was covered by a layer of soil and vegetation. Ash was
also found under asphalted areas around Buildings 62, 62 Annex, 63, and under the Building 63
foundation. The majority of ash was removed in 2007. Ash remains in unexcavated areas of OU9 and
possibly under Building 62 Annex. As discussed in Section 2.0, ash was not found under Building 62

during Rl sampling.

Information on tar generation in Building 62 is provided in the Industrial History of Building 62 (PNS,
October 1996). The report indicates that tar was generated as a by-product of the oil gasification
process. The specific process used at this plant was reportedly very efficient and produced very small
volumes of tar residue; however, records of actual volumes are not available. Based on a historical
drawing in the report, a tar pit used to store tar generated from the oil gasification process existed inside
Building 62 when the plant was in operation. The tar pit is shown to have had an opening approximately
5-feet by 5-feet in size on historical figures. Tar may have been removed from the pit when the oil
gasification process was terminated and all associated equipment was removed from the building. A
concrete floor was placed after oil gasification processes ceased and that floor covers the opening to the
tar pit. Currently, a restroom is located above the former tar pit location (PNS, October 1996). General
information on tar from oil gas manufacturing plants shows that elementally, the tar is primarily carbon (89
to 94 percent) and hydrogen (4 to 7 percent). PAHs are the major USEPA priority pollutant associated
with tar. Phenanthrene, fluoranthene, and pyrene are the dominant PAHs found in oil tar (Hong and

Luthy, 2007). As discussed in Section 2.0, tar was not found under Building 62 during Rl sampling.

As indicated in Section 1.4, past pesticide storage was not a source of contamination at OU9 and

pesticides are not site-related contaminants.

Based on the environmental investigations discussed in Section 1.4, PAHs, antimony, lead, and mercury

were determined to be the contaminants associated with OU9 past sources.
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Notes:

1) Source of Building Floor Plans: NAFVAC MIDLANT Public Works Maine.

2) Vertical datum is 2002 PNS datum.

3) Topographic information from Site 34 Shoreline Stabilization and Removal
Action As-Built Site Conditions drawing provided by Shaw Environmental, Inc.

4) Mean Low Water at 92.23 (feet, 2002 PNS Datum).

5) Mean High Water at 100.36 (feet, 2002 PNS Datum).
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