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Executive Summary

This Feasibility Study (FS) Report presents the evaluation of remedial alternatives conducted by
the Department of the Navy (DON or Navy) for Investigation Area (I1A) F1, located within the
Former Mare Island Naval Shipyard (MINS or Mare Island) in Vallejo, California. This FS
Report is being submitted in accordance with the Mare Island Federal Facility Site Remediation
Agreement between the Navy, California Department of Toxic Substances Control (DTSC), and
the San Francisco Bay Regional Water Quality Control Board (Water Board). The FS Report
has been prepared in accordance with the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), Title 42, United States Code (U.S.C.) Sections
9601-9675, and associated guidance and regulations.

IA F1is located along the southeastern shore of Mare Island. For the purposes of the site and
conducting the remedial investigation, 1A F1 was delineated into seven subareas. Soil, sediment,
soil gas, and groundwater were the media evaluated at 1A F1 during the remedial investigation
(R1) (ChaduxTt 2012a). The RI concluded that groundwater and soil gas throughout the site, and
soil for Subareas 1, 2, 3, and 7 were not identified as media of concern for the anticipated land-
use scenarios. Media of concern for an unrestricted reuse scenario are surface and subsurface
soil, and surface sediment. The media of concern in the anticipated reuse scenarios were limited
to surface soil (0 to 2 feet below ground surface [bgs]) in the area south of Building A75 in
Subarea 4, the area around Building A17 in Subarea 5 and surface sediment in the northern
portion of Subarea 6. Historical operations at a paint shop are the likely sources of metals
contamination near Building A75 and Building A17. A possible source of metals contamination
in surface sediment in the northern portion of Subarea 6 is from sandblasting operations and
disposal of waste sandblast materials at nearby Installation Restoration (IR) Site 4.

This FS focuses primarily on the evaluation of remedial alternatives for Subareas 4, 5, and 6 for
both surface soil and surface sediment to be protective in the anticipated reuse scenarios. In
addition, potential use of administrative measures were evaluated for chemicals of concerns
(COCs) in media that pose a potential risk to receptors that are more sensitive than the
anticipated receptors in the reuse scenarios for IA F1. The RI Report for IA F1 (ChaduxTt
2012a) recommended the consideration of land-use controls (LUCs) in the form of institutional
controls (ICs). The recommended ICs would prevent sensitive uses, such as residential and
agricultural activities, to limit the exposure of sensitive receptors to COCs.

The primary purpose of this FS is to identify and screen remedial alternatives and to provide the
Navy with adequate information for the selection of appropriate remedies. Remedial action
objectives (RAOs) and numerical preliminary remediation goals (RGs) were developed for the
affected media in each area. The Navy follows current United States Environmental Protection
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Agency (U.S. EPA) guidance for FS report preparation under CERCLA (U.S. EPA 1988).

Media-specific remedial technologies were initially screened for applicability. Remedial
alternatives were selected from the screened technologies developed based on relative
effectiveness in achieving the RAOs. The screened remedial alternatives were evaluated against
the National Oil and Hazardous Substances Pollution Contingency Plan (NCP) criteria and
ranked according to relative performance in achieving the RAOs.

The NCP criteria evaluation considered overall protection of human health and the environment
and compliance with applicable or relevant and appropriate requirements (ARARS) as the
threshold criteria. The balancing criteria are short-term effectiveness; long-term effectiveness
and permanence; reduction of toxicity, mobility, or volume through treatment; implementability;
and cost. The FS also included a Green and Sustainable Remediation analysis and the results
analysis are included in Appendix D. The modifying criteria of state and community acceptance
will be evaluated after developing and receiving comments on the Proposed Plan and will be
presented in the Record of Decision.

Site Background
Mare Island

MINS is located on the Mare Island Peninsula, within the incorporated boundaries of the City of
Vallejo in Solano County, California, and about 25 miles northeast of San Francisco (Figure ES-
1). Operations at Mare Island began with shipbuilding in 1854 and expanded to submarines in
the early 1920s with the peak of building, repair, overhaul, and maintenance activities occurring
during World War Il when MINS employed 40,000 workers. Shipyard activity decreased after
World War 1l, and MINS was closed in April 1996 as part of the 1993 Base Realignment and
Closure. Munitions were also manufactured and stored at Mare Island with ordnance facilities
located within IA F1. Munitions and explosives of concern for 1A F1 are being addressed
separately under the Navy’s Munitions Response Program.

IAF1

IA F1 comprises about 62 acres along the southeastern shore of Mare Island (Figure ES-2). Site
features and habitat areas are presented on Figure ES-3. Previous investigations had delineated
the IA F1 area into seven subareas to facilitate site characterization.

This FS evaluates active remedial alternatives for three specific areas within 1A F1 designated in
the R1 as requiring further evaluation due to human and/or ecological risks from contaminants of
concern: 1) Building A75 in Subarea 4; 2) Building A17 in Subarea 5; and 3) Subarea 6. These
three areas were identified based on the anticipated reuse scenarios for 1A F1, and are shown on
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Figure ES-2 along with the subarea divisions of 1A F1. In addition to the active remedies
evaluated for these three specific areas, ICs preventing sensitive uses such as residential and
agricultural activities are included in the evaluation of remedial alternatives, to restrict reuse
activities that are more sensitive than the anticipated reuse scenarios.

Groundwater in 1A F1 is characterized by high total dissolved solids content, high salinity, and
low potential production. Based on this information, groundwater in 1A F1 is not considered a
potable water supply as defined by U.S. EPA, nor is it considered to have potential beneficial
uses for municipal or domestic supply as defined by State Water Regional Control Board
(SWRCB). In May 2010, the Navy received a letter from the Water Board, agreeing that shallow
groundwater at 1A F1 and neighboring IR Site 4 meet the exception criteria for beneficial use
(Water Board 2010). Therefore, the beneficial use of groundwater is an incomplete exposure
pathway to receptors. Shallow groundwater at 1A F1 is not considered suitable for municipal or
domestic water supply.

Summary of IA F1 Remedial Investigation Report

Soil, sediment, soil gas, and groundwater were sampled during previous investigations and
analyzed for a comprehensive suite of chemicals including volatile organic compounds,
semivolatile organic compounds, polycyclic aromatic hydrocarbons, polychlorinated biphenyls,
total petroleum hydrocarbons (TPH), and metals. Groundwater at 1A F1 is not considered
potable; therefore, beneficial use of groundwater was not evaluated in the risk assessment
(ChaduxTt 2012a). The RI evaluated data collected during the R1 and other historical data to
summarize the nature and extent of chemicals in environmental media. The Final Rl Report for
IA F1 concluded that certain portions of 1A F1 did not require further active remediation based
on site conditions and future reuse scenarios, but recommended other areas for further evaluation
based on the results of a human health risk assessment (HHRA) and ecological risk assessment.
The RI summaries for each subarea are described below and are shown in Table ES-1. The RI
conclusions were based on anticipated future reuse, and for that reason, even subareas that are
not recommended for further consideration in the RI have been carried forward into this FS for
the consideration of ICs as appropriate.

Subarea 1

Cumulative excess carcinogenic risk in humans (ECR) is less than or within the risk management
range of 10° to 10 (1 in 1,000,000 to 1 in 10,000) for commercial/industrial workers and
construction workers. The cumulative ECR for a hypothetical resident is within the risk
management range of 10 to 10™. The noncancer hazards, measured as hazard indices (H1), for
all receptors at Subarea 1 were equal to or less than the threshold of 1. In soil at six areas of
Subarea 1 concentrations of TPH exceeded the Tier 2 screening levels developed for 1A F1
(Figure ES-AL). Of those six areas, five met the closure criteria for low-risk fuel sites. The RI
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recommended further investigation of TPH in soil in the sixth area, TPH Area 2b, to determine
the extent of residual contamination (ChaduxTt 2012a).

No chemicals of ecological concern (COECs) in soil were identified in the ecological risk
assessment as resulting in unacceptable risk to ecological receptors in Subarea 1. Further
consideration of Subarea 1 was not recommended by the RI (ChaduxTt 2012a).

Subarea 2

Cumulative ECRs in Subarea 2 were less than or within the lower end of the risk management
range of 10° to 10™ for a commercial/industrial worker and construction worker. The
cumulative ECR for a hypothetical resident was within the risk management range. The
estimated HIs for all receptors at Subarea 2 were less than the threshold of 1.

No COECs in soil were identified in the ecological risk assessment as posing unacceptable risk
to ecological receptors in Subarea 2. Further consideration of Subarea 2 was not recommended
by the RI (ChaduxTt 2012a).

Subarea 3

Exposure to soil, groundwater, and soil gas at Subarea 3 for the commercial/industrial worker,
construction worker, and hypothetical resident resulted in estimated incremental cancer risks less
than or within the risk management range of 10° to 10™. All noncancer hazard estimates at
Subarea 3 were less than or equal to the threshold of 1 for noncarcinogens. Exposure to lead in
surface soil was estimated to be above the modified DTSC Office of Environmental Health and
Hazard Assessment (OEHHA) California Human Health Screening Level (CHHSL) value of
105.6 milligrams per kilogram (mg/kg) for a residential scenario, but below the industrial
scenario modified value of 345.6 mg/kg.

No COECs in soil or soil gas were identified in the ecological risk assessment as posing
unacceptable risk to ecological receptors in Subarea 3. Further consideration of Subarea 3 was
not recommended by the RI.

Subarea 4

Cumulative ECRs in Subarea 4 were less than or within the lower end of the risk management
range of 10 to 10 for commercial/industrial workers, construction workers and the
hypothetical resident. HIs were below the noncancer threshold of 1 for commercial/industrial
and construction workers. The HI for a future resident was twice the threshold value of 1;
however, the highest target organ segregated HI for residential exposure to surface and
subsurface soils were equal to or less than the threshold value of 1.
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Lead was detected in surface and subsurface soils above the modified OEHHA residential
CHHSL and was detected in only surface soil above the modified OEHHA industrial CHHSL.
Since lead in surface soil in the area south of Building A75 results in significant risk to human
health for future planned land use, the Rl recommended remediation of lead-impacted soil to
concentrations below the modified OEHHA industrial CHHSLSs in the area south of Building
AT75 (ChaduxTt 2012a). The Building A75 delineated area is included as a target treatment zone
(TTZ) for remedial action due to elevated lead concentrations exceeding the modified OEHHA
industrial CHHSL.

The RI identified lead, zinc, and dioxin-like congeners as COECs in the upland habitat.
Exposure to dioxin-like congeners resulted in significant risk to birds and mammals at only one
location within the upland habitat—Ilocation A190-1 in Subarea 4. However, as stated in the RI,
the habitat quality around former Building A190 does not encourage foraging in the area. The
area consists of non-native grasses, which are regularly mowed to reduce the risk of fire danger
to the buildings. This activity reduces the potential exposure to ecological receptors. Therefore,
developing remedial alternatives to mitigate exposure to dioxin-like congeners is not necessary
(ChaduxTt 2012a). In addition, Subarea 4 is within planned reuse area 10A (Mixed Industrial
Reuse). The industrial character of the area will be maintained based on site zoning and is
consistent with the City of Vallejo’s Re-Use Plan, resulting in an incomplete exposure pathway
for ecological receptors. ICs are evaluated for Subarea 4 to prevent the formation of open space
or ecological habitat in the industrial portion of the subarea, to assure that the ecological
exposure pathway remains incomplete in this area. The specific nature of the ICs necessary to
prevent the formation of ecological habitat would be developed in future documents, such as a
land-use control remedial design (LUC RD). Therefore, dioxin-like congeners were eliminated
as COECs due to an incomplete exposure pathway.

Further evaluation of lead and zinc was recommended in the RI for the area south of Building
AT75 (Figure ES-5) in Subarea 4 (ChaduxTt 2012a). The area around Building A75 is an
industrial area and, as stated earlier, Subarea 4 is planned for industrial reuse. In addition,
Building A75 is in close proximity to Building A190 and is similar in that habitat quality does
not encourage foraging and results in an incomplete exposure pathway to ecological receptors.
As stated above, ICs are evaluated for Subarea 4 to assure habitat is not created during future
industrial redevelopment. Therefore, lead and zinc were eliminated as COECs in the area south
of Building A75 due to an incomplete exposure pathway. No COECs are identified for soil in
Subarea 4.

Subarea 5

Cumulative ECRs in Subarea 5 were less than or within the lower end of the risk management
range of 10°° to 10 for commercial/industrial workers, construction workers and the
hypothetical resident. HIs were below the threshold of 1 for the commercial/industrial (ranging
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from 0.08 to 0.1), but were greater than 1 for a construction worker (11) from inhalation of
manganese particulates. Because manganese was not historically used at the site, but is expected
to be naturally occurring in the chert formations that are present at the site, manganese was not
carried forward as a COC for the construction worker (ChaduxTt 2012a).

Although, the estimated HI of 2 for the future resident is greater than the noncancer threshold of
1; the highest target organ segregated Hls for residents were less than the threshold of 1. The
residential risk estimate is protective of a recreational user who is expected to ingest only half the
amount of soil per day as the resident, and be present on site for just 1/12th the amount of time
the resident is assumed to be on site (ChaduxTt 2012a).

Building A17 is located within the portion of Subarea 5, which is intended in part to be a
regional park (Figure ES-4) and may include both ecological and recreational future receptors.
A regional park is an area designated for regular recreational use by the public. Within the A17
delineated area of surface soil, exposure of elevated lead concentrations to future recreational
and ecological receptors resulted in risk in the reuse regional park plan scenario. Risk to a
potential recreational user was conservatively calculated using modified OEHHA residential
CHHSL values for lead. A number of the surface soil samples exceeded residential screening
values for lead, primarily adjacent to Building A17. No other COCs or COECs were identified
in soil or soil gas in Subarea 5 (ChaduxTt 2012a).

The RI recommended developing remedial alternatives to mitigate the risk to ecological
receptors from exposure to lead around Building A17. Although not a recommendation of the
RI, this FS also considers potential risks to future recreational receptors due to lead in shallow
soil near Building A17. The area recommended for remedial action borders the north, east, and
south sides of Building A17 (Figure ES-6). Building A17 is included as a TTZ for remedial
action. In addition, ICs are evaluated to limit the formation of open space or ecological habitat
in the industrial portion of Subarea 5, and reduce risk to future ecological receptors.

Subarea 6

Subarea 6 comprises about 6.7 acres bounded to the north by IR Site 4, to the east by Mare
Island Strait, and to the west by Subareas 1, 2, 4, and 5. The entire area is unpaved and slopes
gently towards the Mare Island Strait. There are no remaining buildings in the subarea, although
former Buildings A53 and A198 were located close to the shore and on connected docks. From
the northernmost point southward to the location of former Building A198, coastal salt marsh
wetland comprises the majority of Subarea 6. The ecological habitat throughout the wetlands is
described as of moderate quality with regard to function and value; however, some areas are
degraded from the physical influence of the tidal waters and overall disturbed nature of the site.
To the southeast of the former location of Building A198, Subarea 6 is primarily sandy shoreline
with minimal ecological habitat (ChaduxTt 2012a).
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IA F1 includes wetlands in Subarea 6. The wetland area is normally above water except during
extremely high tides. The RI excluded sloughs associated with Outfalls 33, 34, 35, 102, and 202
because they are part of IA K. Outfall 36 has never been observed in the field, but samples from
the suspected location were considered in IA F1. For the FS, the Navy has chosen to be more
conservative and include all sediment samples within the footprint of Subarea 6 for developing
remedial alternatives to mitigate risk to ecological receptors from exposure to COCs.

The northernmost area of Subarea 6 is adjacent to IR Site 4 where abrasive sandblasting
operations formerly occurred. Spent sandblast media were historically discarded along the
shoreline at nearby IR Site 4 wetland areas for disposal. Migration of spent sandblast media
from the adjacent IR Site 4 into the northern portion of 1A F1 Subarea 6 is a potential source for
the elevated metals results reported in this northern area. The northern area is also near Building
A223, which was formerly used as an ordnance warehouse.

The southern area of Subarea 6 is east of the location of former Building A53. Building A53
was used for ordnance production operations and was demolished in 1985. Building A53 was
connected by ramps to former offshore Building A198.

Subarea 6 consists of wetlands and will remain wetlands. These wetlands have been identified
for a conservation area. A conservation area is an area designated for protection of its natural
resources including ecological receptors. As a result the only complete exposure pathway is to
ecological receptors. Although this area will not be available for recreational purposes a
hypothetical recreational user has been evaluated as a conservative measure. Exposure to
sediment at Subarea 6 for the adult and child recreational user results in an ECR of 1 x 107,
within the risk management range of 10° to 10™. The HI was estimated as 0.5, less than the
threshold of 1. Risk to the hypothetical residential user was not evaluated in the RI for Subarea
6.

The RI identified barium, copper, lead, molybdenum, and zinc as COECs at Subarea 6 (Figure
ES-7) (ChaduxTt 2012a). Further evaluation of risk from these COECs was performed and is
presented in Appendix B. Based on the results of the evaluation in Appendix B the area north of
and including Outfall 33 is the only area designated as a TTZ due to concentrations of barium,
copper, lead, molybdenum, and zinc exceeding background levels for metals and posing a
potential risk to ecological receptors. Removal of sediment containing elevated metals within
the northern area around Outfall 33 would reduce the risk from metals within the entire Subarea
6.

Subarea 7

Cumulative ECRs in Subarea 7 were less than or within the lower end of the risk management
range of 10°° to 10 for commercial/industrial workers, construction workers and the
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hypothetical resident. HIs were less than or equal to the threshold of 1 for all receptors.
Although specific risks for future adult and child recreational users were not estimated, the risk is
considered acceptable since the ECR for a future adult and child residential user are within the
risk management range (ChaduxTt 2012a).

No COEC:s in soil were identified in the ecological risk assessment. Further consideration of
Subarea 7 was not recommended by the RI (ChaduxTt 2012a).

TPH Areas 2b, 14, and 15.

TPH Area 2b is located within Subarea 1 at the western edge of the equipment yard, west of
Building A220 and south of Building A215 (Figure ES-Al). The most likely sources of TPH at
TPH Area 2b were identified as incidental leaks or spills from heavy equipment used during
ordnance production and storage (ChaduxTt 2012a). TPH Areas 14 and 15 are located in
Subarea 4 (Figure ES-A2). The likely sources of TPH in these two areas are underground
storage tanks (USTs) associated with Building A190. The USTs were removed in 1992, and the
UST site was later closed as a low-risk fuel site (Tetra Tech 2001).

In response to the RI, the Water Board stated that additional evaluation of petroleum
hydrocarbons in soil (TPH Area 2b) and groundwater (TPH Areas 14 and 15 in Subarea 4 as
shown on Figure ES-A2) should be performed to further characterize TPH Areas 2b, 14, and 15
(Water Board 2012). The scope of the sampling was described in a letter to the Water Board
(Trevet 2013). The Water Board agreed to this approach in a letter dated March 2013 (Water
Board 2013) and the additional sampling was conducted in June through July 2013.

Closure as a low-risk fuel site was reevaluated in this FS Report for soil in TPH Area 2b as well
as groundwater in TPH Areas 14 and 15. Based on the results of the additional sampling, these
areas meet the criteria for closure as a low-risk fuel site. Therefore, no further action is
recommended for these areas as discussed in Appendix A. TPH Areas 2b, 14, and 15 are not
included in the discussion of active remedial options in this FS.

Remedial Action Objectives and Preliminary RGs

RAOs are goals for protecting human health and the environment. RAOs are established based
on the affected media (e.qg., soil and sediment), type and concentrations of chemicals in the
affected media, existing and future receptors, exposure pathways, and ARARs. RAOs guide the
development and assessment of remedial alternatives in this FS.

In this FS Report, specific RAOs are developed for the areas and media of IA F1 requiring
evaluation of remedial alternatives. Based on the risk evaluation performed in the RI report for
IA F1, subsurface soil, surface soil, and surface sediment were identified as the media of concern
at IA F1. No unacceptable risks to human health were identified in groundwater at 1A F1 based
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on the planned reuse (ChaduxTt 2012a). Within the anticipated future use scenarios, surface soil
and surface sediment in three subareas were identified as media requiring active remedial action.
Affected media are identified below for both unrestricted and reasonably anticipated future use
scenarios.

Unrestricted Reuse Scenario

For the unrestricted reuse scenario, the risk to the hypothetical residential receptor is evaluated as
the most sensitive receptor. This scenario does not include the beneficial use of groundwater
because it is an incomplete exposure pathway. The beneficial use exception letter received for
the site (Water Board 2010) acknowledges shallow groundwater at 1A F1 as unsuitable for
beneficial use. The following soil/sediment media may pose an unacceptable risk to receptors in
the unrestricted reuse scenario at the identified subareas:

Soil — Subarea 3. Elevated lead concentrations in surface soil pose an unacceptable risk to the
hypothetical residential receptor in Subarea 3.

Soil — Subareas 4 and 5. Surface and subsurface soil in Subareas 4 and 5 pose an unacceptable
risk to the hypothetical residential receptor. Subarea 4 and portions of Subarea 5 that will remain
industrial pose an unacceptable risk to ecological receptors if habitat is allowed to develop within
these areas.

Subarea 6: The hypothetical resident was not evaluated in the HHRA for Subarea 6; therefore, an
unrestricted reuse scenario at Subarea 6 was not evaluated.

Current Use and Anticipated Future Reuse Scenarios (Industrial and
Recreational)

The current land use for 1A F1 is inactive and vacant land. Maintenance workers from the Navy,
the City of Vallejo, and Island Energy visit the site to check electrical substations and towers and
to perform basic site maintenance. In addition, Navy subcontractors may conduct removal
activities at the site in preparation for closure, transition, and property transfer of IA F1. The
Navy is maintaining IA F1 as an industrial area by clearing vegetation periodically for firebreak
protection.

The anticipated reuse scenarios for A F1 are industrial for Subareas 1 through 4 and part of
Subarea 5, and recreational for Subareas 6, 7 and the remainder of Subarea 5 (Figure ES-4).
Exposure to COCs in groundwater (through vapor intrusion pathways) and subsurface soil do not
pose unacceptable risk to the current and anticipated future receptors. The Rl and analysis
within this FS identified the following areas and media for active remedial action:

Building A75 within Subarea 4. The affected media is surface soil (less than 2 feet bgs).
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Building A17 within Subarea 5. The affected media is surface soil (less than 2 feet bgs).

Northern Area of Subarea 6. The affected media is surface sediment (less than 2 feet bgs) located
north of and around Outfall 33.

The 1A F1 RI1 and analysis within this FS show that within the planned future use scenarios, no
active remedial action is required for upland soil within Subareas 1, 2, 3, and 7 and portions of
Subareas 4, 5, and 6 outside of areas of Building A75, Building A17, and Northern Area of
Subarea 6, as described above.

The City of Vallejo’s Mare Island Specific Plan documents future land-use plans for IA F1,
which include mixed industrial, a regional park, and a conservation area as shown on Figure ES-
4. The RAOs in this FS take into consideration the current and planned future land use for each
remedial area. This FS evaluates active remedial alternatives for three specific areas (Building
Al7, Building A75, and Northern Area of Subarea 6) within IA F1 designated in the RI as
requiring further evaluation due to human and/or ecological risks from contaminants of concern.
RAOs for locations of Building A75 and Building A17 are presented together as surface soil
RAOs. Subarea 6 RAOs are presented separate from the other locations as sediment-specific
RAOs.

Surface Soil RAOs

The following RAOs were developed for surface soil:

e Prevent exposure of future commercial/industrial workers to lead in surface soils
containing concentrations that exceed the modified OEHHA industrial worker
CHHSL in the Building A75 area.

e Prevent exposure of ecological receptors to lead in surface soils at concentrations that
exceed the risk-based ecological goals in the Building A17 area where exposure
pathways exist.

e Prevent exposure of future recreational receptors to lead in surface soils in the
Building A17 area at concentrations that exceed the modified OEHHA residential
CHHSL, which is conservative for the recreational receptor.

e Prevent sensitive reuse exposure to COCs in surface soil in Subareas 3, 4 and 5.

e Prevent exposure of ecological receptors to surface soil in Subareas 4 and industrial
reuse portions of Subarea 5.
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Surface Sediment RAOs

The following RAO applies to surface sediment in Subarea 6:

e Prevent ecological exposure to barium, lead, copper, and zinc in sediment that exceed
the higher of either the Mare Island ambient fill concentration (ambient fill range
from other nearby Bay Area Navy facilities for barium) or the calculated risk-based
ecological goals in the Northern Area of Subarea 6.

e Prevent residential reuse exposure to COCs in sediment in Subarea 6.

Subsurface Soil RAOs

RAOs were developed for subsurface soil to prevent exposure to unacceptable risks from
unrestricted reuse. The following RAO applies to subsurface soil:

e Prevent sensitive reuse exposure to elevated COCs in subsurface soil (0 to 10 feet
bgs).

Preliminary RGs

Preliminary RGs are site- and media-specific numerical cleanup goals that are protective of
human health and the environment for the RAOs listed above. Preliminary RGs for the three
specific locations, as well as additional media of surface and subsurface soil are as follows:

Building A75 (in Subarea 4) Surface Soil Preliminary RGs:
e Preliminary RG for lead of 345.6 mg/kg (modified OEHHA industrial CHHSL).

Building A17 (in Subarea 5) Surface Soil Preliminary RGs:

e Preliminary RG for lead of 105.6 mg/kg (modified OEHHA residential CHHSL).
Recreational receptors are expected to be exposed to no more than ¥z the residential
exposure as stated in the Rl. An RG that is protective of the future recreational
receptors will also be protective of current commercial/industrial workers and
construction workers.

e Preliminary RG for lead of 205 mg/kg, in accordance with the risk-based ecological
exposure point concentration (EPC) that does not result in significant risk to
ecological receptors.

Subarea 6 Sediment Preliminary RGs
e Preliminary RG for lead of 59 mg/kg, which is consistent with the Mare Island
ambient fill concentration. The risk-based concentration of 45.5 mg/kg for lead was
the concentration using the low-toxicity reference value (TRV), with HQ=1 for the
most sensitive receptor, the salt marsh harvest mouse. Since this is lower than
background, the preliminary RG is set at background.

Final FS for IA F1 ES-11 September 2015
Former MINS



e Preliminary RG for zinc of 230 mg/kg, which is consistent with the Mare Island
ambient fill concentration. The risk-based concentration of 200 mg/kg for zinc was
the concentration using the low-TRV, with HQ=1 for the most sensitive receptor, the
salt marsh harvest mouse. Since this is lower than background, the preliminary RG is
set at background.

e Preliminary RG for copper of 120 mg/kg, which is consistent with the Mare Island
ambient fill concentration. The concentration at which the HQ=1 for the most
sensitive receptor, the endangered salt marsh harvest mouse, using the low TRV, is
49.2 mg/kg, and therefore the RG is set at background.

e Barium is compared to the ambient fill range of 166 to 314.4 mg/kg, based on the
ambient fill concentrations of nearby Naval facilities in the Bay Area; only one
barium detection exceeded the ambient fill range. This single elevated result is within
the area already considered for remediation based on other metals. No numerical
preliminary RG for barium is proposed.

e Establish a legal instrument to prevent the residential use of the property unless and
until it is suitable for such use.

Surface and Subsurface Soil Preliminary RGs for 1A F1:

e Establish a legal instrument to prevent the residential use and other sensitive uses of
the property where unrestricted exposure poses an unacceptable risk unless and until
it is suitable for such uses.

Target Treatment Zones

The TTZ is the area within which an active remedial alternative for surface soil or surface
sediment would be implemented. For the areas evaluated in this FS, the soil and sediment TTZs
are developed by comparing the RI and other historical analytical results for the COCs to the
preliminary RGs and placing individual sampling locations within the TTZ if the site data at
those sampling locations exceed the preliminary RGs. A few sampling locations with
exceedances of preliminary RGs are excluded from the TTZs, and these are discussed in the
relevant section. Figure ES-2 shows the proposed surface soil and surface sediment TTZs for the
areas evaluated in this FS.

Remedial Technologies and Alternatives

This FS identifies and screens potentially applicable remedial technologies to develop an
appropriate range of options suitable to address the COCs in soil and sediment, and to
accomplish the RAOs for IA F1. An initial screening analysis of technologies and process
options is conducted based on the NCP screening criteria of effectiveness, implementability, and
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cost. Appropriate technologies and process options based on the initial screening analysis are
retained and used in the development of remedial alternatives.

The majority of 1A F1 does not pose an unacceptable risk to receptors in the current or future
reuse plan. ICs are evaluated to prevent sensitive land-use activities that may result in
unacceptable risk to receptors. Active remedial alternatives are also evaluated for three areas
identified as having unacceptable risk within the future reuse scenario: Building A17, Building
AT75, and the Northern Area of Subarea 6. The medium of concern for Building A17 and
Building A75 areas is upland surface soil for lead. Buildings A17 and A75 have been grouped
together for evaluation. Alternatives for Buildings A17 and A75 are identified by a “U” prefix in
the remedial alternative name (i.e., Alternative U2) to denote upland area alternatives. Subarea 6
is composed of wetlands where the medium of concern is surface sediment. Alternatives for
Subarea 6 are identified by a “W” prefix in the remedial alternative name (i.e., Alternative W2)
to denote wetlands alternatives.

Active remedial alternatives are developed separately for surface soil TTZs and surface sediment
TTZs as described above. These alternatives also include sensitive use ICs to limit exposure as
applicable. These alternatives are screened based on their overall effectiveness,
implementability, and cost. The FS considers a No Action Alternative, two upland remedial
alternatives and two wetland remedial alternatives. Remedial alternatives are described below
and summarized in Table ES-2.

No Action Alternative

The No Action Alternative is evaluated for baseline purposes in accordance with the NCP.

e Alternative 1: No Action

Upland Remedial Alternatives

Based on the results of the remedial technologies screening, two remedial alternatives were
developed for upland soil:

e Alternative U2: Institutional Controls and Asphalt Cap

e Alternative U3: Institutional Controls, Excavation, and Off-Site Disposal

Wetlands Remedial Alternatives

Based on the results of the remedial technologies screening, two remedial alternatives were
developed for wetland sediment:

e Alternative W2: Institutional Controls, Excavation, and On-Site Sediment Relocation
to Upland

e Alternative W3: Institutional Controls, Excavation, and Off-Site Disposal
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Costs for each remedial alternative are presented in Table ES-3. The results of the detailed NCP
feasibility criteria analysis are provided in Tables ES-4 and ES-5 for upland and wetland
alternatives, respectively. The effectiveness of ICs is evaluated in Table ES-6. A summary of
developed remedial alternatives for the areas of concern for 1A F1 is presented in Table ES-7.
This FS also evaluates each of the developed remedial alternatives comparatively with respect to
the same list of NCP criteria.
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Table ES-1. Refined RI Results and Conclusions

HHRA Results Based on Multi Pathway Total (excluding beneficial use of groundwaterb) ERA Conclusion
Evaluation Using Groundwater Vapor
Intrusion Model Further
Evaluation
Future Land Future Human Receptor Does Lead Recommended Results and Conclusions
Subarea Use (Soil Depth Interval) Pose a Risk? Cancer Risk Hazard Index® Based on ERA? Stated in the RI. Results and Conclusions Refined in the FS
1 Mixed Commercial/Industrial Worker No Further investigation of TPH Sample results from additional data gap sampling at
Industrial (0 to 2 feet bgs) No 6E-07 0.02 Area 2b is recommended. TPH Area 2b laterally delineate TPH in soil. TPH
C Industrial Work characterization is complete and closure as a low-
ommercial/Industrial Worker . g
(0 to 10 feet bgs) No 2E-06 0.08 No further evaluation is risk fuel site is recommended.
9 recommended to address risk
Construction Worker to humans or ecological
(0 to 10 feet bgs) No 8E-07 0.9 receptors baseq) on anticipated
Hypothetical Resident future land use.
y i i
(0 to 2 feet bgs) No 2E-06 02
Hypothetical Resident
(0 to 10 feet bgs) No 6E-06 1(0.7)
2 Mixed Commercial/Industrial Worker No No further evaluation is
Industrial (0 to 2 feet bgs) No 6E-07 0.04 recommended to address risk
to humans or ecological
Commercial/Industrial Worker receptors based ongant'c' ated
No 6E-07 0.04 P b ICIp
(0 to 10 feet bgs) future land use.
Construction Worker
(0 to 10 feet bgs) No 4E-07 0.6
Hypothetical Resident
(0 to 2 feet bgs) No 2E-06 0.5
Hypothetical Resident
(0 to 10 feet bgs) No 2E-06 0.5
3 Mixed Commercial/Industrial Worker 7E-06 0.1 No No further evaluation is Lead may pose an unacceptable risk to a
Industrial (0 to 2 feet bgs) No 3E-08 (soil gas) 0.05¢ (soil gas) recommended to address risk | hypothetical residential receptor. ICs preventing
- - to humans or ecological sensitive uses will be evaluated for Subarea 3.
Commercial/Industrial Worker No 1E-05 0.1 receptors based on anticipated
(0 to 10 feet bgs) 3E-06° (soil gas) 0.06° (soil gas) future land use.”
Construction Worker No TE-07 0.7
(0 to 10 feet bgs) 7E-07° (soil gas) 0.7¢ (soil gas)
Hypothetical Resident Yes 9E-05 1(0.7)
(0 to 2 feet bgs) 3E-07° (soil gas) 0.7¢ (soil gas)
Hypothetical Resident No 1E-04 1(0.6)
(0 to 10 feet bgs) 1E-05° (soil gas) 0.7¢ (soil gas)
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Table ES-1. Refined RI Results and Conclusions

HHRA Results Based on Multi Pathway Total (excluding beneficial use of groundwaterb) ERA Conclusion
Evaluation Using Groundwater Vapor
Intrusion Model Further
Evaluation
Future Land Future Human Receptor Does Lead Recommended Results and Conclusions
Subarea (Soil Depth Interval) Pose a Risk? Cancer Risk Hazard Index® Based on ERA? Stated in the RI. Results and Conclusions Refined in the FS
4 Mixed Commercial/Industrial Worker Yes, lead and zinc | Lead poses an unacceptable The current land use and the planned future land
Industrial (0 to 2 feet bgs) Yes 6E-06 0.2 identified as risk to human health in the use are industrial in Subarea 4 and a complete
: : COEGCs in the area | area to the south of Building exposure pathway to ecological receptors is not
Commercial/Industrial Worker No 5E-06 0.2 south of Building | A75. Lead and zinc pose anticipated. Therefore, only lead for protection of
(0 to 10 feet bgs) A75. unacceptable risk to ecological | human health is evaluated as a COC for Building
Construction Worker receptors in the area to the A75.
No 1E-06 1(0.4) south of Building A75;
(0 to 10 feet bgs) therefore lead and zinc in thi
Hypothetical Resident ariges%rguﬁiabeagvalzlljgﬁelg IS | ICs preventing sensitive use will be evaluated for
Yl : ! Subarea 4.
(0 to 2 feet bgs) Yes 2E-05 2(1) further in a FS.°
Hypothetical Resident
(0 to 10 feet bgs) Yes 2E-05 2(0.95)
5 Mixed Commercial/Industrial Worker N 2E-06 0.09 Yes, lead Lead poses unacceptable risk | Building A17 is within future reuse plan 12 (regional
Industrial/ (0 to 2 feet bgs) 0 1E-06° (soil gas) 0.08° (soil gas) identified as a to ecological receptors in the park) which includes recreational and ecological
Regional Park - - COEC in the area | area around Building A17; receptors. Lead poses unacceptable risk to
Commercial/industrial Worker No 1dE‘0§ ) 0'1. around Building | therefore, lead in this area residential receptors (and therefore potentially to
(0 to 10 feet bgs) 8E-07" (soil gas) 0.1" (soil gas) A17. should be evaluated further in | recreational receptors) and to ecological receptors
: c FS. in the area around Building A17. Lead is evaluated
Construction Worker 5E-07 12(11) a o
(0 to 10 feet bgs) No 5E-07° (soil gas) 12(11)°% (soil gas) as a COC and COEC for Building A17.
Hypothetical Resident Yes 1dE'05 1d(0-5) ICs preventing sensitive use will be evaluated for
(0 to 2 feet bgs) 4E-06" (soil gas) 1(0.5)" (soil gas) Subarea 5.
Hypothetical Resident Yes 1E-05 2(0.9)
(0 to 10 feet bgs) 4E-06° (soil gas) 2(0.9)% (soil gas)
6 Conservation | Recreational User Yes, barium, No unacceptable risks to No unacceptable risks to human health were
Area (0 to 2 feet bgs) copper, lead, human health were identified identified for Subarea 6 in the anticipated future
(Wetlands) molybdenum and | for Subarea 6. COECs pose land-use scenario. COECs pose unacceptable risk
zinc were unacceptable risk to ecological | to ecological receptors in Subarea 6; therefore,
N 1E-05 0.5 identified as receptors in Subarea 6; COECs in Subarea 6 are evaluated further in the
0 i ' COECs for therefore, COECs in Subarea FS.
Subarea 6. 6 shoulcli) be evaluated further
inaFsS. ICs preventing sensitive use will be evaluated for
Subarea 6.
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Table ES-1. Refined RI Results and Conclusions

HHRA Results Based on Multi Pathway Total (excluding beneficial use of groundwaterb)

ERA Conclusion

Evaluation Using Groundwater Vapor

Intrusion Model Further
Evaluation
Future Land Future Human Receptor Does Lead Recommended Results and Conclusions
Subarea Use (Soil Depth Interval) Pose a Risk? Cancer Risk Hazard Index® Based on ERA? Stated in the RI. Results and Conclusions Refined in the FS
7 Regional Park | Commercial/Industrial Worker No No further evaluation is
(0 to 2 feet bgs) No 2E-06 0.1 recommended to address risk
. . to humans or ecological
Commercial/Industrial Worker NG 2E-06 0.09 receptors based on anticipated
(0 to 10 feet bgs) future land use.”
Construction Worker
(0 to 10 feet bgs) No 1E-06 1(0.99)
Hypothetical Resident No 5E-06 1(1)
(0 to 2 feet bgs)
Hypothetical Resident No 5E-06 1(1)
(0 to 10 feet bgs)

Notes: For human health, the soil depth interval shown above for 0 to 2 feet bgs represents the minimal disturbance scenario and the 0 to 10 feet bgs represents the intrusive development scenario. These future scenarios include exposures to soil, groundwater, and soil gas.

a. If the total HI exceeds the threshold of 1, values shown in parentheses represent the highest target organ segregated HI.
b. Groundwater at the site has a Beneficial Use Exception from the Water Board, which precludes groundwater from any beneficial uses (Water Board 2010).
c. Risk driver is manganese. The RI does eliminates manganese as a chemical of concern for the construction worker at Subarea 5 because there is no risk associated with the long-term commercial/industrial worker who is on site for 25 years and because manganese is expected to be naturally

occurring at the site.

d. HHRA results for cancer risk and HI were evaluated using soil gas vapor intrusion model. There is no change to risk using the soil gas vapor intrusion model to the construction worker (0 to 10 feet) since vapor intrusion is not a complete pathway for that receptor.

bgs Below ground surface
CcoC Chemical of concern

COEC Chemical of ecological concern

ERA Ecological Risk Assessment
FS Feasibility study

HHRA  Human health risk assessment
HI Hazard index

1A F1 Investigation Area F1

IC Institutional control

RI Remedial investigation

TPH Total petroleum hydrocarbons
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Table ES-2. Summary of Remedial Alternatives

permitted facility. ICs would prevent sensitive
uses in areas that do not warrant unrestricted
reuse and exposure and provide for
maintenance of remedy. Long-term monitoring,
maintenance, and reporting would be required.

GRA
Alternative Category Description Purpose
1-No No Action No action taken. Exposure pathways
Action unaffected.
uz2 - Containment | The TTZs would be paved with asphalt, Removes exposure
Institutional | and ICs approximately 13,500 square feet. 1Cs would pathways by
Controls and prevent sensitive uses for soil in areas that do physically shielding
Asphalt Cap not warrant unrestricted reuse and exposure receptors from
and provide for maintenance of remedy. Long- | exposure to
term monitoring, maintenance, and reporting contaminated soil,
would be required. capped in the TTZ.
_ A beneficial use
US) exception for shallow
S groundwater was
= received for the site.
S— U3 - Removal Soil in the TTZs would be excavated, Eliminates exposure
Institutional | and ICs approximately 1,250 CY. The removed soil pathways by
Controls, would be disposed of off site at a permitted removing
Excavation, facility and excavations would be backfilled. ICs | contaminated soil off
and Off-Site would prevent sensitive uses for soil in areas site. Prevents
Disposal that do not warrant unrestricted reuse and sensitive receptor
exposure and provide for maintenance of exposure to soil.
remedy. Long-term monitoring, maintenance,
and reporting would be required.
W2 — Relocation Alternative W2 employs ICs and the relocation Eliminates exposure
Institutional | and ICs of 3,550 BCY of sediment from the TTZ in pathways to
Controls, Subarea 6 to the uplands portion of IA F1 to ecological receptors
Excavation, meet ARARs and RAOs. The sediment would by relocating
and On-Site be characterized prior to relocation to the impacted sediment
Sediment uplands. Based on this characterization, the to an upland area
Relocation sediment relocated to the upland area may be devoid of ecological
to Upland suitable for beneficial reuse, or may be placed habitat. Prevents
in a containment cell and covered to reduce sensitive receptor
risk. The wetlands would be backfilled to exposure to
= original elevation with imported fill sediment and | sediment/soil.
o wetlands habitat restored to target criteria. 1Cs
g would prevent sensitive uses in areas that do
b not warrant unrestricted reuse and exposure
- and provide for maintenance of remedy. Long-
S term monitoring, maintenance, and reporting
z would be required.
= W3 - Removal Sediment in the TTZ would be excavated, Eliminates exposure
Institutional | and ICs approximately 4,000 CY. The wetlands would pathways by
Controls, be backfilled to original elevation with imported removing the
Excavation, fill sediment and wetlands habitat would be contaminated
and Off-site restored to target criteria. The removed sediment off-site.
Disposal sediment would be disposed of off site at a Prevents sensitive

receptor exposure to
sediment/soil.
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Table ES-2. Summary of Remedial Alternatives

ARAR Applicable or relevant and appropriate requirements
CY Cubic yards

IAF1 Installation Area F1

ICs Institutional Controls

RAOs Remedial action objectives

TTZ Target treatment zone
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Table ES-3. Summar

of Estimated Costs

Total Cost
Remedial Design Capital Cost (Capital Cost
and Project (Including Off-Site 30-Year Plus 30-Year Present

Alternative Description Management Disposal) O&M Cost O&M) Value Cost
Alternative 1: No Action $0 $0 $0 $0 $0
Upland Alternatives
égir;iﬁgve U2: Institutional Controls and Asphalt $108,000 $ 414,000 $1.080,000 $1.602,000 $1.428,000
Alternative U3: Institutional Controls, Excavation,
and Off-Site Disposal $165,000 $831,000 $900,000 $1,896,000 $1,745,000
Wetland Alternatives
Alternative W2: Institutional Controls, Excavation,
and On-Site Sediment Relocation to Upland $525,000 $2,021,000 $240,000 $2,787,000 $2,736,000
Alternative W3: Institutional Controls, Excavation,
and Off-Site Disposal $409,000 $2,088,000 $60,000 $2,557,000 $2,533,000
Itemized costs for each alternative are shown in Tables E-1 through E-4.
All costs for land-use ICs preventing sensitive uses are incorporated into Alternatives U2 and U3.
Oo&M Operation and maintenance
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Table ES-4. Upland Remedial Alternatives Rankings for NCP Criteria
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($0)
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and Asphalt Capping Protective Yes
($1.60)
Alternative U3:
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($1.90)
ARAR  applicable or relevant and appropriate requirements
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Table ES-5. Wetland Remedial Alternatives Ranking for NCP Criteria
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S e i 3 >
Alternatives O ° w =5 = O
Alternative 1: No Action
Non-
Protective NA O O ‘ . . O
($0)

Alternative W2: Institutional

Controls, Excavation, and On-Site

Sediment Relocation to Upland Protective Yes c O G O O O

($2.79)

Alternative W3: Institutional

Controls, Excavation, and Off-Site

Disposal Protective Yes ‘ O G 0 O 0

($2.56)

ARAR  applicable or relevant and appropriate requirements

NA not applicable

NCP National Oil and Hazardous Substances Pollution Contingency Plan

Legend:

O Poor

¢) Marginal

O Good

“ ) Very Good

‘ Excellent
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Table ES-6.

Institutional Controls

Subarea

Receptors Considered
in HHRA and ERA

Sensitive Uses

Contaminants Driving
Site Decisions

Is Unrestricted Reuse Feasible?

Restrictions to Protect Future
Receptors

Are ICs Protective
of Future Use?

Upland Areas

Subarea 1
Future Use:
Mixed Industrial

Subarea 2
Future Use:
Mixed Industrial

Subarea 3
Future Use:
Mixed Industrial

Subarea 4
Future Use:
Mixed Industrial

Subarea 5
Future Use:

Mixed Industrial and Regional
Park

Human Receptors

Hypothetical Resident,
Industrial/Commercial Worker
and Construction Worker

Beneficial use exception for

shallow groundwater received.

Eco Receptors

Plants, Invertebrates, Birds,
Mammals

Groundwater Use

Beneficial use
exception for shallow
groundwater received.

Land Uses

Examples of Sensitive Land
Uses may include:

Residential use
A hospital for humans

A school for persons
under 18 years of age

A day care facility for
children

Formation of open
space or ecological
habitat (Subarea 4 and
future industrial reuse
portions of Subarea 5)

Soil — None Yes - Soil. Surface and subsurface soil do not NFA appropriate for surface and Yes
Groundwater — Residual pose an unacceptable risk to sensitive or subsurface soil.
Impacts ecological receptors.
No - GW. Beneficial use exception for shallow
groundwater received.
Soil — None Yes - Soil. Surface and subsurface soil do not NFA appropriate for surface and Yes
Groundwater — Residual pose an unacceptable risk to sensitive or subsurface soil.
Impacts ecological receptors.
No - GW. Beneficial use exception for shallow
groundwater received.
Lead exceeds modified No. EPC for lead exceeds the modified ICs to prevent sensitive land Yes
residential CHHSL. residential CHHSL in Subarea 3. Carcinogenic | uses at Subarea 3.
Carcinogenic risk to a risk to a hypothetical future resident is 1E-4
hypothetical future driven by vinyl chloride in soil and groundwater
resident is 1E-4 driven by | (nonpotable).
vinyl chloride in soil and Beneficial use exception for shallow
groundwater (nonpotable). | groundwater received.
Lead near Building A75 No. EPC for lead in Subarea 4 exceeds the ICs to prevent sensitive land Partially.

exceeds modified
industrial and residential
CHHSL. Carcinogenic risk
to a hypothetical future
resident is 2E-5 driven by
dioxins and
benzo(a)pyrene in soil.

modified residential CHHSL, and a hotspot near
Building A75 exceeds the industrial CHHSL for
lead. Carcinogenic risk to a hypothetical future
resident is 2E-5 driven by dioxins and
benzo(a)pyrene in soil.

Beneficial use exception for shallow
groundwater received.

uses. Further action needed to
meet future land use at Subarea
4.

Outside TTZ, yes.
Active remediation
evaluated for TTZ.

Lead near Building A17
exceeds modified
industrial and residential
CHHSL.

Lead near Building A17
poses a potential risk to
future ecological

No. EPC for lead for Subarea 5 exceeds the
modified residential CHHSL, but not the
modified industrial CHHSL. Residential
exposure parameters for lead are conservative
relative to recreational exposure parameters.
Lead near Building A17 poses a potential risk to
future ecological receptors.

ICs to prevent sensitive land
uses. Further action needed to
meet future land uses at
Subarea 5.

Partially.
Outside TTZ, yes.
Active remediation
evaluated for TTZ.

receptors.1 Beneficial use exception for shallow
groundwater received.
Subarea 7 Soil — None Yes - Soil. Surface and subsurface soil do not NFA appropriate for surface and Yes
Future Use: Groundwater — Residual pose an unacceptable risk to sensitive or subsurface soil.
Mixed Industrial Impacts ecological receptors.
No - GW. Beneficial use exception for shallow
groundwater received.
Final FS for IA F1 10f2 September 2015

Former MINS



Table ES-6. Institutional Controls

Subarea

Receptors Considered
in HHRA and ERA

Sensitive Uses

Contaminants Driving
Site Decisions

Is Unrestricted Reuse Feasible?

Restrictions to Protect Future
Receptors

Are ICs Protective
of Future Use?

Wetland Areas

Subarea 6
Future Use:
Conservation Area

Human Receptor
o Recreational Receptor

e Beneficial use exception for
shallow groundwater received

Eco Receptors

¢ Plants, Invertebrates, Birds,
Mammals, Individual SMHM

See above

Barium, Copper, Lead
and Zinc based on
potential risk to ecological
receptors.’

No. Unacceptable risk exists to ecological
receptors.

Residential reuse incompatible with wetlands.

Beneficial use exception for shallow
groundwater received

ICs to prevent sensitive land

uses. Further action needed

based on potential ecological
risk at Subarea 6.

Partially.
Outside TTZ, yes.
Active remediation
evaluated for TTZ.

Sites with USTs and Other
Petroleum Features at IA F1

UST closure letters for IA F1:

Water Board. 2004. "Closure Letter and Site Summary for Six Underground Storage Tanks at the Former Mare Island Naval Shipyard, Vallejo, California." December 22.
Water Board. 2011a. "No Further Action for UST A-225, Mare Island Naval Shipyard, Vallejo, Solano County, Water Board Case No. 48D9242." January 24.
Water Board. 2012. "No Further Action for UST A266S, Former Mare Island Naval Shipyard, Vallejo, Solano County." May 4.

1. Most sensitive ecological receptor is Western Meadowlark

2. Most sensitive ecological receptor is SMHM
CHHSL - California Human Health Screening Level

EPC — exposure point concentrations
ERA — Ecological Risk Assessment

GW — groundwater

HHRA — Human Health Risk Assessment
ICs — institutional controls

NFA — no further action

Rl — Remedial Investigation

SMHM - salt marsh harvest mouse

TTZ - target treatment zone

UST — underground storage tank

Final FS for IA F1
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Table ES-7. Proposed TTZs Summary

TTZ Subarea Media | Contaminant | Targeted Receptor Preliminary Remedial Goals Target Treatment Zone Remedial Alternatives
Upland Areas
Area A75 | Subarea 4 Soil Lead Industrial Worker Preliminary RG for lead of 345.6 mg/kg, in accordance with the risk- | The estimated volume of contaminated | 1 — No Action
based human health EPC. Ecological risk was not considered in soil in the A75 TTZ is 1,000 yd3 based
development of RGs for Subarea 4 because both the current land on a contamination area of 10,800 ft* | U2 — Institutional Controls
use and the planned future land use are industrial in this area and a | to a depth of 2.5 feet bgs. TTZ areas and Asphalt Cap
complete exposure pathway to ecological receptors is not for A75 are well delineated. U3 — Institutional Controls,
anticipated. Excavation, and Off-Site
Disposal
Area A17 | Subarea 5 Sail Lead Recreational Preliminary RG for lead of 105.6, based on the modified OEHHA The estimated volume of contaminated | 1 — No Action
Receptor (child) residential CHHSL. Preliminary RG for lead of 205 mg/kg, in soil in the A17 TTZ is 250 yd3 based on —
accordance with the value at which the HI equals 1 for the most a contamination area of 2,700 f?toa | U2 — Institutional Controls
Western sensitive vertebrate ecological receptor, the Western Meadowlark, | depth of 2.5 feet bgs. TTZ areas for and Asphalt Cap
Meadowlark using the high TRV. The stricter of the two (human health and A17 are well delineated. U3 — Institutional Controls,
ecological) was selected as the screening value. Both human Excavation, and Off-Site
health and ecological risk were considered in development of RGs Disposal
because the planned future land use in this area is as a Regional
Park, and both human and ecological receptors are anticipated.
Wetlands Area
Northern | Subarea 6 Sediment | Barium Salt Marsh Harvest Preliminary RG for lead of 59 mg/kg, zinc of 230 mg/kg, and copper | The total estimated volume of 1 — No Action
Wetlands Copper Mouse of 120 mg/kg, consistent with the Mare Island ambient fill contaminated sedimentSin Subarea 6 is W2 — Institutional Control
Area Lead concentrations. approximately 4,000 yd®. The E c;v:tisolnu ;%r;a On(-)gitrg S,
near Zinc The concentration at which the HQ=1, low TRV for the most estimated volume of contamir_mated S)(;diment R;elocation to
Outfall 33 sensitive receptor, the endangered salt marsh harvest mouse, is sediment based on a contaminated Upland
lower than the ambient fill concentration, and therefore the ambient | area of 38,350 ft” and a depth of 2.5 pian
fill concentration has been adopted as the Preliminary RG for each | feet bgs.
of these metals. W3 — Institutional Controls,
No ambient value for barium has been established for fill at Mare Excavation, and Off-Site
Island, however all but one of the barium results at Subarea 6 are Disposal
within the range of ambient fill concentrations (166 to 314.4 mg/kg)
established for barium at other naval installations in the Bay Area.
No Preliminary RG has been established for barium. The lone
elevated barium value falls within the TTZ for Subarea 6.
Notes:
CHHSL California Human Health Screening Level
EPC exposure point concentration
ft? square feet
HI Hazard Index
HQ Hazard Quotient
mg/kg milligrams per kilograms
OEHHA Office of Environmental Health Hazard Assessment
RG remedial goal
TRV toxicity reference value
TTZ target treatment zone
yd® cubic yard
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Executive Summary Figures

Figure ES-1. Location Map

Figure ES-2. Target Treatment Zones Evaluated at IA F1

Figure ES-3. Site Features and Habitat Map

Figure ES-4. Future Land Reuse Zones

Figure ES-5. Subarea 4 Distribution of Lead in Soil and Target Treatment Zone Evaluated
Figure ES-6. Subarea 5 Distribution of Lead in Soil and Target Treatment Zone Evaluated

Figure ES-7. Subarea 6 Distribution of Barium, Copper, Lead, Molybdenum, and Zinc, and Target
Treatment Zone Evaluated

Figure ES-Al. TPH Soil Sample Results in Subarea 1
Figure ES-A2. TPH Grab Groundwater Sample Results in Subarea 4
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Sample location associated with IA FI which has
chemical concentration above preliminary RGs
PY Sample location associated with IA FI below
preliminary RGs
Y Sample location associated with
Outfalls 33, 34, 35, 102, or 202

© Soil Boring O Soil Sample Location

|_____j Subarea Boundary Site Feature

Removed Structure Wetland
Building/Structure Mudflat
Road Water
Approximate Target Treatment Zone

Reuse Areas

10A (Mixed Industrial) 12 (Regional Park)

10B (Army Reserve) 11 (Golf Course)

Open Space Conservation Area

Notes:
Red text = Sample results with 0-2 feet bgs depth
interval that exceeds remedial goals

1.Ecological risk-based remedial goals are only applicable to soil
between 0 and 2 feet bgs. The ecological risk-based remedial goal is
based on the higher of the concentration at which the HQ equals 1 using
the low TRV for the salt marsh harvest mouse, or the 95th percentile of
the Mare Island ambient fill concentration. In each case the ambient
concentration is higher. Remedial goals are not established for
molybdenum because all values fall within the range identified for

Mare Island Ambient Fill developed for IR Site 17 (ChaduxTt 2012b).
2.Location with data (Samples associated with Outfalls 33, 34,

35, 102, and 202) not included in the IA F1 human or ecological risk
assessment datasets.

3.Samples not analyzed for metals. Analysis for TPH only.

4.Remedial goals not established for Barium. Barium background
values for Mare Island Fill are not available. All but 1 of the Barium
results are within the range of barium background concentrations

for fill material at regional Bay Area Naval Installations.

5. Sediment removal to 2.5 feet bgs evaluates.

6. SM036 exceeds the preliminary RG for lead. Based on review of metals
data, the exceedance does not appear to indicate widespread metals
contamination. See Appendix B for more detail.

RGs — Remediation Goals

DEPARTMENT OF THE NAVY

NAVAL FACILITIES
ENGINEERING COMMAND

SAN DIEGO, CALIFORNIA

Results for samples 0-2 feet bgs associated with Outfalls 33, 34, 35, 102 and 202. Not
evaluated in the IA F1 ERA performed during the Rl because considered part of IA K.
/’/\\ /— IR04SD003 Location 1D | TP DePth BottomDepth b Qualifier Remedial Goal® Location 1p 0P DePth BottomDepth oot Qualifier Remedial Goal'
’/,/’ — e IR04SD004 (feet bgs) (feet bgs) (mg/kg) (feet bgs) (feet bgs) (mg/kg)
e SM033-01 0 0.5 Barium 58.3 NE* SM102 0 0 Barium 55.1 NE*
#= 2 SM033-01 [ 0.5 Copper 4291 120 sM102 0 0 Copper 17.9 120
,// / SMO033-01A SM033-01 0 0.5 Lead 66.9 59 SM102 0 0 Lead 25.7) 59
& B SM033.012 SM033-01 0 0.5 Molybdenum 4.12) NE SM102 0 0 Molybdenum 027 NE
\ } \\ 3 SM033-01 0 0.5 Zinc 1870 J 230 SM102 0 0 Zinc 50) 230
\\ — 0 IR04GB338 SM033-01A 0 0.5 Barium 126 NE* SM102-01 0 1 Barium 170 NE*
\ \ SM033-01A 0 0.5 Copper 42.9 120 SM102-01 0 1 Copper 87.1 120
3
\ ,,,,,ff—fF IR04GB339 SM033-01A 0 0.5 Lead 69.3 59 SM102-01 0 1 Lead 146 59
\ \
N SM033-01A 0 0.5 Molybdenum 1.58 NE SM102-01 0 1 Molybdenum 0.809 NE
\ - 3 SM033-01A 0 0.5 Zinc 483 J 230 SM102-01 0 1 Zinc 256 J 230
\ 5 IR04GB328
\\ \\ s SM033-01A 0.5 1.5 Barium 591 NE* SM102-01 1 6 Barium 200 NE*
=)
A A SM033-01A 05 1.5 Copper 37.8 120 SM102-01 1 6 Copper 523 120
\ ===\ \ SM033-01A 05 15 Lead 605 59 SM102-01 1 6 Lead 203 59
| VD e o \ \ 2 SM033-01A 05 1.5 Molybdenum 0971 NE SM102-01 1 6 Molybdenum 1.39 NE
\ 7 \\ \ SMO034-01A SM033-01A 05 1.5 Zinc 3774 230 SM102-01 1 6 Zinc 104 230
\\ Y 4 \ [ 2 SM034-01 0 0.5 Barium 58.3 NE* SMado 0 0.5 Barium 141 NE*
\ /// \\ ///l\ SM034'O1 SM034-01 0 0.5 Copper 52.6 120 SM44o 0 0.5 Copper 47.7 ) 120
\ - \ — SM034-01 0 0.5 Lead 28.1 59 SM44o 0 0.5 Copper 18.2) 120
\ /// \ f*%f SM4502 SM034-01 0 0.5 Molybdenum 1361 NE SM44o 0 0.5 Lead 61.8] 59
\ ’/’ \\ \ SM034-01 0 0.5 Zinc 136 230 SM44o 0 0.5 Lead 39.6J 59
\\ /,/ \ \\ SM034-01A 0 1 Barium 65.9 NE* SM44o 0 0.5 Molybdenum 019 NE
i \\ \ SM034-01A 0 1 Copper 76.9 120 SM44o 0 0.5 Zinc 1790 ) 230
\\ \ \\ SM034-01A 0 1 Lead 40.2 59 SM44o 0 0.5 Zinc 1850 J 230
\ N, \ SM034-01A 0 1 Molybdenum 1.63 NE SM450 0 0.5 Barium 80.9) NE*
\ \ \ SM034-01A 0 1 Zinc 201J 230 SM450 0 0.5 Copper 67.7J 120
\ A187 \ \ SM034-01A 1 6 Barium 76.8 NE* SM450 0 0.5 Copper 2821 120
\ SM034-01A 1 6 Copper 71.6 120 SM450 0 0.5 Lead 40.5 ) 59
\ SM034-01A 1 6 Lead 53.1 59 SM450 0 0.5 Lead 2841 59
‘\ SM034-01A 1 6 Molybdenum 1.28 NE SM450 0 0.5 Molybdenum 0.32 U NE
1 SM034-01A 1 6 Zinc 266 J 230 SM450 0 0.5 Zinc 1871 230
\ SM035-01 [ 0.5 Barium %05 NE? SM4so 0 0.5 Zinc 105 J 230
1 SM035-01 0 0.5 Copper 61.4) 120 SM46o 0 0.5 Barium 94 ) NE*
\ SM035-01 0 0.5 Lead 35.7 59 SM46o 0 0.5 Copper 85.8J 120
\ SM035-01 0 0.5 Molybdenum 0.6J NE SM46o 0 0.5 Lead 149 J 59
\‘ SM035-01 0 0.5 Zinc 148 ) 230 SM46o 0 0.5 Molybdenum 0.32 UJ NE
SM035-01A 0 0.5 Barium 115 NE* SM46o 0 0.5 Zinc 210 230
SM035-01A 0 0.5 Copper 488 120 SM4go 0 0.5 Barium 331 NE
SM035-01A 0 0.5 Lead 27.8 59 SM4go 0 0.5 Copper 17.8) 120
SM035-01A 0 0.5 Molybdenum 0857 NE SMago 0 0.5 Copper 1131 120
SM035-01A [ 0.5 Zinc 113 230 SM4go 0 0.5 Lead 234 59
SM035-01A 0.5 1.5 Barium 45.3 NE* SM490 0 0.5 Lead 12.6) 59
SM035-01A 0.5 1.5 Copper 30.1 120 SM490 0 0.5 Molybdenum 0.15 UJ NE
SM035-01A 0.5 1.5 Lead 11.2 59 SM490 0 0.5 Zinc 5281 230
SM035-01A 0.5 1.5 Molybdenum 0.553 ) NE SM490 0 0.5 Zinc 2181 230
SM035-01A 0.5 1.5 Zinc 76.4) 230
Notes:
Yfp bgs - Below Ground Surface SL - Screening level
¢ &P HQ - Hazard Quotient TCRA - Time-Critical Removal Action
Results for Samples