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DECLARATION STATEMENT FOR PARCEL B

SITE NAME AND LOCATION

This amended Record of Decision (ROD) addresses Parcel B at Hunters Point Shipyard in San
Francisco, California. The U.S. Environmental Protection Agency (EPA) Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) Information System
identification (ID) number is CA1170090087.

STATEMENT OF BASIS AND PURPOSE

This amended ROD presents the amended selected remedy to remediate soil, groundwater, and
structures at Parcel B. The document was developed and the amended remedy was selected in
accordance with CERCLA of 1980, as amended by the Superfund Amendments and
Reauthorization Act of 1986 (Title 42 United States Code Section 9601, et seq.) and, to the
extent practicable, the National Oil and Hazardous Substances Pollution Contingency Plan (Title
40 Code of Federal Regulations Part 300). This decision is supported by information contained
in the administrative record file (see Attachment A). The Department of the Navy, EPA, the
California Environmental Protection Agency Department of Toxic Substances Control (DTSC),
and the San Francisco Bay Regional Water Quality Control Board (Water Board) concur on the
amended selected remedy for Parcel B [concurrence to follow the final amended ROD].

ASSESSMENT OF THE SITE

The amended selected remedy in this amended ROD is necessary to protect the public health and
welfare and the environment from actual or threatened releases of pollutants, chemicals, or
hazardous substances from soil, groundwater, and structures at Parcel B. The amended selected
remedy was based on the following:

e Site histories

e Field investigations

e Laboratory analytical results

e Evaluation of potential human health and ecological risks
e Current and reasonably anticipated future land use

e 1997 Parcel B ROD

Results of the previous investigations indicated Parcel B poses a potential risk to human health
and the environment based on current and reasonably anticipated future land and groundwater
uses. The human health risk assessment (HHRA) identified the following chemicals (listed by
medium) as posing risk to human health:
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e Soil: Metals, volatile organic compounds (VOC), semivolatile organic compounds
(SVOC), pesticides, polychlorinated biphenyls (PCB), and radionuclides

e Groundwater: VOCs and SVOCs

e Structures: Radionuclides

The screening-level ecological risk assessment (SLERA) identified the following chemicals in
sediment as posing risk to ecological receptors along the shoreline of Parcel B: metals, SVOCs,
pesticides, and PCBs.

The SLERA identified a potential risk to saltwater aquatic organisms from concentrations of
chromium V1, copper, lead, and mercury in groundwater at Parcel B that could discharge into
San Francisco Bay. The SLERA did not identify other ecological risks because, other than the
shoreline, Parcel B supports only limited habitat, the presence of terrestrial receptors is limited,
and future land uses would not create additional ecological habitat.

DESCRIPTION OF THE AMENDED SELECTED REMEDY

The Navy has prepared this amended ROD for Parcel B because the Navy has concluded that the
remedy selected in the 1997 ROD needs to be amended to be protective of human health and the
environment in the long term and that the proposed amendments to the remedy will
fundamentally alter its basic features. The original remedy for soil involved excavation and off-
site disposal; however, this strategy was unable to achieve cleanup goals across Parcel B. The
widespread distribution of metals, especially arsenic and manganese, in soil was the primary
obstacle to this strategy. The amended remedy leaves hazardous substances in place that have
not been excavated via CERCLA time-critical removal actions (TCRA) and incorporates covers
for the remaining soil containing hazardous substances to prevent exposure. Likewise,
groundwater contamination has been found to be more widespread and at higher concentrations
than was known when the original remedy for groundwater was selected. The original remedy
relied on monitoring; the amended remedy includes active treatment for groundwater. Finally,
the original remedy did not address radiological contaminants, and the amended remedy
incorporates actions to address radioactive chemicals found in soil and structures at Parcel B.

This amended ROD selects further action for soil, groundwater, and structures at Parcel B. The
amended selected remedy includes the following components:

e Alternative S-5

0 Excavate soil in select areas where concentrations of chemicals of concern (COC)
exceed remediation goals. Screen and separate radioactive anomalies from the
excavated soil. Transport the excavated contaminated soil and materials off site
to an appropriate disposal facility. Transport radioactive anomalies and
contaminated soil off site to an appropriate low-level radioactive waste disposal
facility. Backfill excavated areas with clean fill material.
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o Install durable covers over the entire parcel to prevent contact with any COCs that
are not excavated. Covers would be maintained to laterally contain the soil at the
shoreline.

o Install a revetment along the shoreline of Redevelopment Blocks BOS-1 (at
Installation Restoration [IR] Site 7) and BOS-3 (at IR-26).

o Install a soil vapor extraction (SVE) system at IR-10 (Redevelopment Block 8) to
remove VOCs from soil.

o Conduct a soil gas survey following the remedial actions. The results of the
survey will be used to provide data to establish risk-based numeric goals for
VOCs in soil gas based on cumulative risk at a 10°° risk level and to evaluate
potential vapor intrusion risks. The results of the survey will be used to evaluate
the need for additional remedial action and to identify where the initial areas
requiring institutional controls (ARIC) for VOCs described in Section 12.2.1.5
shall be retained and areas where they shall be released. In some areas, site-
specific pre-remediation soil gas surveys may be necessary to support the
remedial design (RD). Monitoring for methane that will follow removal of the
methane source would be used to evaluate whether contingencies such as
additional engineering controls (for example, methane venting or vapor barriers)
or additional institutional controls (1C) would be necessary.

o Implement ICs, including controls to maintain the integrity of the covers (as well
as where the covers meet the shoreline). Legal instruments known as restrictive
covenants in Quitclaim Deed(s) between the Navy and the property recipient and
in “Covenant(s) to Restrict Use of Property” between DTSC and the Navy will be
implemented to establish land use restrictions to limit exposure to contaminated
soil and groundwater. A risk management plan (RMP) will be prepared by the
City and County of San Francisco and will specify soil and groundwater
management procedures for implementation of the 1Cs. Section 12.2.1.5 contains
more details on ICs.

e Alternative GW-3A

o Treat groundwater by injecting a biological amendment in the plume near IR-10
(Redevelopment Blocks 8 and 9) to break down VOCs where concentrations
exceed remediation goals.

o Treat groundwater, if necessary, by injecting an organo-sulfur compound to
immobilize metal COCs (chromium VI, copper, lead, and mercury). The need to
treat these metals will be based on further analysis of groundwater data against
trigger levels; this analysis will occur during the RD.

o Implement a groundwater monitoring program to verify treatment effectiveness
during and after treatment. The monitoring program will be flexible to allow
modifications as data are collected.

o Implement ICs (see Section 12.2.1.5).

Draft Amended ROD for Parcel B Xiv CHAD.3213.0019.0011



e Alternative R-3

o Decontaminate radiologically impacted structures and dismantle them if
necessary. Remove radiologically impacted storm drain and sanitary sewer lines
throughout Parcel B. Survey former building sites and the discharge tunnel from
Building 140. Screen removed materials and transport contaminated material off
site to an appropriate disposal facility.

o Conduct a surface scan for radiological materials at IR-07 and IR-18. Remove all
radiological anomalies to a depth of 1 foot. Install a demarcation layer on the
surveyed soil surface before a new 2-foot-thick soil cover is installed. Transport
radioactive anomalies and contaminated soil off site to an appropriate low-level
radioactive waste facility. Monitor groundwater at IR-07 and IR-18 for
radionuclides of concern.

o0 Close the pump shaft beneath Building 140 in place using backfilled stone and a
concrete cap.

o Implement ICs (see Section 12.2.1.5).

The Navy decided to address some of the newly identified sources (that is, methane and mercury
sources and radiologically impacted storm drains, sanitary sewers, and former building sites)
using TCRAs. Although the TCRAs may not be completed by the time the amended ROD is
signed, the Navy anticipates that the TCRAs will meet the remedial action objectives described
in this amended ROD.

STATUTORY DETERMINATIONS

The amended selected remedies for soil, groundwater, and structures at Parcel B are protective of
human health and the environment, comply with federal and state requirements that are legally
applicable or relevant and appropriate to the remedial action, are cost-effective, and use
permanent solutions and alternative treatment or resource recovery technologies to the maximum
extent practicable. The amended selected remedy for soil (limited excavation and covers) and
sediment (revetment) does not satisfy the statutory preference for remedies that employ treatment
to reduce the toxicity, mobility, or volume of hazardous substances, pollutants, or contaminants
as a principal element. Treatment is not practical to address contaminants in soil or sediment
because the contaminants are too widespread and effective treatment technologies are not
available for some of the contaminants (especially metals and radionuclides). The amended
selected remedy for groundwater (in situ treatment) satisfies the statutory preference for
treatment as a principal element of the remedy; the remedy will reduce the toxicity, mobility, or
volume of pollutants, chemicals, or hazardous substances as a principal element.

A statutory review pursuant to CERCLA Section 121 and the National Oil and Hazardous
Substances Pollution Contingency Plan will be conducted within 5 years after the remedial
action is initiated to ensure that the remedy is, or will be, protective of human health and the
environment. This review is needed because the amended remedy will result in hazardous
substances, pollutants, or contaminants remaining on site above levels that allow for unlimited
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use and unrestricted exposure. Statutory 5-year reviews are in progress for remedial actions at
Hunters Point Shipyard, including Parcel B, based on the original remedial actions started in
1998. The first 5-year review was completed in 2003, the second 5-year review is in progress
and will be completed in 2008, and the next 5-year review is scheduled for 2013.
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DATA CERTIFICATION CHECKLIST

Checklist Item

Description

Chemicals of potential
concern (COPC) and
their concentrations

COPCs were characterized throughout Parcel B based on data from previous
investigations. A description of these investigations is provided in Section
2.2.2 of this amended ROD. A description of the nature and extent of
contamination at Parcel B is presented in Section 5.5 of this amended ROD.

Risk assessments
representative of the
COPCs

A human health risk assessment (HHRA) and screening-level ecological risk
assessment (SLERA) were conducted using data representative of current
conditions at Parcel B. Results of these risk assessments are presented in
Section 7.0 of this amended ROD.

Remediation goals
established for the
chemicals of concern
(COC) and the basis for
these goals

The amended selected remedies for soil, groundwater, and structures at
Parcel B are designed to protect human health and the environment.
Remediation goals were selected, by chemical, based on a comparison of (1)
the concentration calculated in the risk assessment corresponding to a cancer
risk of 10°® or a noncancer hazard index of 1, (2) the laboratory practical
quantitation limit (PQL), and (3) for metals only, the ambient level at Hunters
Point Shipyard (called the HPAL for soil and the HGAL for groundwater). The
highest of the three values was selected as the remediation goal for each
chemical. For groundwater, if a legal requirement (see the discussion of
applicable or relevant and appropriate requirements [ARAR] later) applied to
the chemical, that value was selected; otherwise, the same comparison was
made. The remediation goals are presented in Section 8.0 of this amended
ROD.

How source materials
constituting principal
threats are addressed

Former buildings and surrounding areas were investigated and evaluated as
potential sources. Results of previous investigations have not identified any
significant soil or groundwater contamination or suggested the presence of a
continuing source of CERCLA chemicals that would constitute a principal
threat waste. The nature and extent of remaining contamination at Parcel B is
discussed in Section 5.5 of this amended ROD.

Current and reasonably
anticipated future land-
use assumptions and
current and potential
beneficial uses of
groundwater used in
the HHRA and ROD

Small portions of Parcel B are currently used for commercial purposes. Risks
were evaluated based on planned reuses including: residential, industrial,
recreational, and construction workers. Planned reuses for Parcel B are
described by the San Francisco Redevelopment Agency in the “Hunters Point
Shipyard Redevelopment Plan.” Current and reasonably anticipated future
land use and beneficial groundwater use assumptions used in the HHRA are
discussed in Section 7.1 of this amended ROD.

Potential land and
groundwater use that
will be available at the
sites as a result of the
selected remedies for
soil and groundwater

Planned reuses at Parcel B include: research and development, mixed uses,
educational and cultural, and open space. The remedies for Parcel B will
support these long-term uses. Although the amended selected remedies will
reduce the land use restrictions that are necessary to protect human health
and the environment, future land and groundwater use at Parcel B is
envisioned to always be subject to some ICs.

Estimated capital,
annual operation and
maintenance, and total
present worth costs,
discount rate, and the
number of years over
which the remedy cost
estimates are projected

Estimated capital and operation and maintenance costs are presented in
Section 12.3.
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DATA CERTIFICATION CHECKLIST (CONTINUED)

Checklist Item Description

Key factors that led to  The key factors for selecting the amended remedy for soil, sediment, and

selecting the remedies  structures at Parcel B were (1) the remedy provides the best long-term
effectiveness by permanently removing the greatest volume of contamination
(by excavation) and preventing exposure to the remaining contamination (by
covers); (2) the remedy includes the largest amount of treatment to destroy
contaminants (using SVE); and (3) the remedy contains the most active
remediation components and involves the least reliance on ICs to prevent
exposure.
The key factors for selecting the amended remedy for groundwater at Parcel B
were (1) the remedy reduces the toxicity, mobility, and volume of VOCs by
implementing an expedient and aggressive active treatment strategy; (2) the
remedy provides long-term protection by reducing concentrations of VOCs and
their associated risk; and (3) the remedy is the most cost effective of the active
treatment options.
Section 12.0 of this amended ROD describes the selected remedy for
Parcel B. Section 13.0 describes the statutory determinations that were made
regarding the amended selected remedies. Section 14.0 documents that the
Navy has reviewed all written and oral comments submitted during the public
comment period and that the Navy has determined that no significant changes
to the amended selected remedies are necessary or appropriate.
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1.0 INTRODUCTION

This Record of Decision (ROD) Amendment presents the amended selected remedies for Parcel
B at Hunters Point Shipyard (HPS) in San Francisco, California. The document was developed
in accordance with the Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) of 1980, as amended by the Superfund Amendments and Reauthorization Act of
1986 (SARA) (Title [Tit.] 42 United States Code [U.S.C.] Section [8] 9601 et seq.) and the
National Oil and Hazardous Substances Pollution Contingency Plan (NCP) (Tit. 40 Code of
Federal Regulations [CFR] § 300 et seq.). The decision for Parcel B is based on the information
contained in the administrative record. The administrative record index for Parcel B is found in
Attachment A.

The following sections describe the site name and location, summarize the original ROD that
was signed in October 1997, describe the need to revise the original remedy for Parcel B, and
outline the organization of this amended ROD.

1.1 SITE NAME, LOCATION, AND DESCRIPTION

This amended ROD addresses Parcel B at HPS in San Francisco, California (see Figure 1-1).
Hunters Point Shipyard includes about 866 acres (420 acres on land and 446 acres under water in
San Francisco Bay). Parcel B includes 59 acres on the north side of HPS (see Figure 1-2). The
U.S. Environmental Protection Agency (EPA) CERCLA Information System identification
number is CA1170090087.

The Navy used HPS starting around 1940 for shipbuilding, repair, and maintenance. Most of
Parcel B was formerly part of the industrial support area and was used for shipping, ship repair,
training, barracks, and offices. Environmental activities at Parcel B have been conducted under
the Navy’s Installation Restoration (IR) Program in accordance with CERCLA and the NCP.
HPS property was placed on the National Priorities List in 1989 as a Superfund site, pursuant to
CERCLA as amended by SARA, because past shipyard operations left hazardous substances on
site. In 1991, HPS was designated for closure under the Defense Base Closure and Realignment
Act of 1990. Section 2.1 contains more details on the history of HPS and Parcel B.

According to the City and County of San Francisco’s redevelopment plan (San Francisco
Redevelopment Agency [SFRA] 1997), Parcel B will be zoned for the following reuses:
research and development, mixed uses, educational and cultural, and open space. The table
below lists the IR sites and planned reuses for Parcel B. Figure 1-3 illustrates the IR sites and
redevelopment blocks at Parcel B.
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Redevelopment

Block IR Site Planned Reuse
1 Part of 18 Mixed Use
2 Parts of 07 and 18 Research and Development
3 07 Research and Development
4 Part of 62 Mixed Use
5 Parts of 62 and 23 Research and Development
6 61 and part of 23 Research and Development
7 42 and SI-31 Mixed Use
8 10 Mixed Use
9 Part of 24 Mixed Use
12 20 and part of 24 Mixed Use
15 Part of 26 Mixed Use
16 Part of 26 Educational/Cultural

BOS-1 Parts of 07 and 18 Open Space

BOS-2 60 and part of 24 Open Space

BOS-3 Part of 26 Open Space

1.2 OcTOBER 1997 ROD

The Navy and the regulatory agencies signed the ROD for Parcel B, dated October 7, 1997, on
October 9, 1997 (Navy 1997). The ROD addressed both soil and groundwater contaminated by
CERCLA hazardous substances at Parcel B.

The Navy selected excavation and off-site disposal as the remedy for contaminated soil at
Parcel B. The major components of the soil portion of the remedy, as described in the ROD,
included:

e Excavation of contaminated soil to the groundwater table or 10 cancer risk
(residential) (later modified by an explanation of significant differences [ESD]; see
Section 2.2.5 for additional details).

e Off-site disposal of contaminated soil (with treatment at the off-site landfill, if
necessary to meet land disposal restrictions).

e Placement of clean backfill in the excavated areas.

e Deed notification indicating that soil below the groundwater table in remediated areas
may be contaminated.

e Institutional controls (IC) governing the handling of residual contaminated soil.

Two subsequent changes were made to the soil portion of the selected remedy in the October
1997 ROD for Parcel B. These changes are described in the ESDs dated August 24, 1998, and
May 4, 2000; Section 2.2.5 discusses the ESDs.

Draft Amended ROD for Parcel B 1-2 CHAD.3213.0019.0011



The Navy selected groundwater monitoring, lining storm drains, and removing steam and fuel
lines as primary components of the selected remedy. The major components of the groundwater
portion of the remedy, as described in the ROD, included:

e Lining the storm drains and pressure grouting the bedding material in the storm drains
at IR-07 and IR-10 in those locations where the storm drain system is below the
groundwater table in an affected groundwater area.

e Removal of steam and fuel lines.

e Deed restrictions on Parcel B, such as prohibiting all uses of groundwater within the
shallow water-bearing zones to 90 feet below ground surface (bgs).

e Groundwater monitoring for up to 30 years to evaluate the effectiveness of the
removal actions for soil and to monitor concentrations of hazardous substances that
may migrate toward San Francisco Bay. Groundwater monitoring at IR-10 to
monitor for the future potential degradation of trichloroethene to vinyl chloride.

e Deed notification indicating that contamination may be present in groundwater in the
remediated areas and that surface discharge of contaminated groundwater is
prohibited.

1.3 NEED FOR REEVALUATION OF ORIGINAL REMEDY

Updated information about Parcel B became available after the original 1997 ROD was signed
from three major sources: (1) the original remedial action for soil conducted in 1998 through
2001, (2) groundwater monitoring from 1999 to the present, and (3) a historical radiological
assessment (HRA) of HPS and subsequent removal actions to address radiological contaminants.
Updated information includes items such as:

e The ubiquitous nature of metals in soil across Parcel B
e The presence of methane and mercury contaminant sources

e The findings of a screening-level ecological risk assessment (SLERA) for shoreline
areas

e Changes in concentrations and toxicity criteria for volatile organic compounds (VOC)
found in groundwater

e Findings from removal actions to address radiological contaminants

The first 5-year review (Tetra Tech 2003d) concluded that the remedy selected in the original
ROD (Navy 1997) needed to be modified to be protective in the long term. The HPS Base
Realignment and Closure (BRAC) Cleanup Team (BCT) therefore extended the schedule of
CERCLA activities (contained in the federal facility agreement [FFA]) to evaluate modifications
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to the Parcel B remedy and to support preparation of a Technical Memorandum in Support of a
ROD Amendment (TMSRA) (ChaduxTt2007) and the amended ROD itself. Table 1-1
summarizes the activities conducted in the CERCLA process at Parcel B.

The Navy has prepared this amended ROD for Parcel B because the Navy has concluded that the
proposed changes to the selected remedy based on the evaluations in the TMSRA will
“fundamentally alter the basic features of the selected remedy with respect to scope,
performance, or cost,” as described in the NCP at 40 CFR § 300.435(c)(2)(ii). For example, the
consideration of parcel-wide covers to address soil contamination instead of excavation
represents a fundamental change in the scope of the remedy for soil. Likewise, addition of active
groundwater treatment methodologies to the remedy is a fundamental change in the scope of the
remedy for groundwater. The updated information mentioned above and the more
comprehensive understanding of groundwater, together with the planned land use, indicate the
need to revise the conceptual site model, evaluate additional remedial actions, and amend the
ROD.

The following sections describe the rationale for reevaluating the original remedy based on the
updated information gained at the site (also see Section 5.0 for a discussion of site
characteristics). The TMSRA (ChaduxTt 2007) presents a more detailed discussion of the need
to reevaluate the original remedy, including a comparison of the original remedy to other
remedial alternatives developed to address the updated site information.

1.3.1 Soil

The discrete release of chemicals, referred to as the “spill model,” was the basis for the remedial
action selected in the 1997 ROD. Under this conceptual model, high chemical concentrations
occur near the center of the release and concentrations decrease outward. The delineation
process used in the remedial action followed this model: successive “step-out” samples were
collected from release areas identified by the remedial investigation to define the extent of the
release outward until all samples contained concentrations that were less than the ROD cleanup
goals. The spill model for chemical releases was appropriate for many areas at Parcel B. The
Navy successfully delineated and removed all contaminants at concentrations above cleanup
goals at 93 of 106 excavations implemented for the remedial action. The ubiquitous distribution
of metals in soil, especially manganese, led to reevaluation of the remedy at the remaining 13
excavations at Parcel B, however.

The significant additional information gained from sampling and excavation during the remedial
action indicated that the spill model did not account for all areas where chemical concentrations
exceeded cleanup goals. As a result, the Navy recognized that the spill model needed to be
supplemented to account for these other areas. A group of metals, especially arsenic and
manganese, consistently exceeded cleanup goals at locations across Parcel B. The widespread
distribution of this group of metals in soil at Parcel B (that is, their ubiquitous nature) is related
to their occurrence in the local bedrock that was quarried for fill during the expansion of HPS in
the 1940s. These metals occur naturally in the Franciscan Formation bedrock (especially in the
serpentinite, chert, and basalt rock types) and were distributed throughout all parcels, including
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Parcel B, as HPS was built. Although it is possible that some releases of these metals could have
occurred from Navy activities, the range of concentrations of these metals at Parcel B is
consistent with the range of concentrations in local bedrock. The resulting distribution of metals
concentrations in soil is nearly random across the parcel, and the spill model for release does not
apply. However, the concentrations of metals in the bedrock fill sometimes exceed the original
ROD cleanup goals, and these metals concentrations are the primary reason that the “step-out”
delineation process was not successful everywhere on Parcel B. Application of the spill
conceptual model to the ubiquitous metals would result in excavation of most of the bedrock fill
at Parcel B to a depth of 10 feet bgs, which is the depth required by the original ROD.
Therefore, the Navy recognized the need to supplement the conceptual model to account for the
ubiquitous distribution of metals in soil. Amended remedial alternatives in this amended ROD
address ubiquitous metals using options such as containment beneath covers and institutional
controls.

The term “ubiquitous” refers to metals that are naturally occurring or are in the same
concentration ranges as naturally occurring metals in the source material (including material
from the same geologic formations in the San Francisco area) used for filling operations at HPS.
The Navy acknowledges that industrial sources of metals exist at HPS and that there is a
potential that some concentrations of metals could have sources other than naturally occurring
materials. The Navy has worked to remove these sources during the response actions taken to
date. The Navy further acknowledges that the regulatory agencies do not agree with the Navy’s
position that ubiquitous metals are naturally occurring. Amended remedial alternatives included
in this amended ROD address these concentrations of metals, regardless of their source.

In addition to identifying the ubiquitous nature of several metals in the bedrock fill, sampling and
excavation during the remedial action found that the areas at IR-07 and IR-18 contained fill with
a high proportion of demolition debris. The highly nonuniform distribution of chemicals within
the debris fill also did not conform to the spill model and, consequently, excavations at IR-07
and IR-18 often greatly exceeded the originally planned extent of the removals. Furthermore,
methane was detected in soil gas at a small area of the debris fill at IR-07. In addition,
radiological contamination has been identified at some locations of Parcel B that was not known
when the original ROD was prepared. The debris fill, methane, and radiological contamination
created additional needs to update the conceptual site model, and additional remediation
alternatives were prepared to address this new understanding of site conditions.

Comparison of the remedial action envisioned in the original ROD to the actions completed to
date illustrates the large difference between the planned and actual site conditions at Parcel B.
The estimate in the original ROD for the remedial action included removal of 38,000 cubic yards
of soil over a period of 3 to 6 months at a cost of $11.2 million. The remedial action at Parcel B
removed more than 100,000 cubic yards of soil over a period of 31 months at a cost of more than
$40 million. (The 31 months when excavation occurred extended from July 1998 to December
2001.) Figure 1-4 compares the excavation areas estimated in the ROD with the actual remedial
action excavations.
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The updated site information and results from the remedial actions undertaken at Parcel B
indicate the need to reevaluate the remedy selected in the original ROD. The remedy selected in
the original ROD would not be protective of human health and the environment based on the
updated information about the site. The following is a summary of the reevaluation of the
original remedy against the two threshold and five balancing remedy selection criteria listed in
the NCP at 40 CFR 300.430(e)(9)(iii). Section 6.0 of the TMSRA presents a more detailed
discussion, including a comparison of the original remedy to other alternatives developed to
address the updated site information. In the discussions below, the five balancing criteria are
rated on a ranking scale using the following categories that were established in the TMSRA,
listed from least to most highly rated: not acceptable, poor, good, very good, and excellent.

Original Soil Remedy

Protectiveness — the original ROD alternative did not consider excavation below 10 feet bgs, and
it is likely that deeper excavation would be necessary to remove the sources of methane at IR-07
and mercury at IR-26. The original ROD alternative also did not account for potential
radiological contamination. Therefore, the rating for the original ROD alternative for overall
protection of human health and the environment would be not protective based on the methane
and mercury sources that remain in place and the potential radiological contamination.

Compliance with applicable or relevant and appropriate requirements (ARAR) — the original
remedy would not meet the ARARs identified in this amended ROD.

Long-term effectiveness — the original remedy would rank as poor based on the methane and
mercury sources that remain in place.

Reduction of toxicity, mobility, and volume through treatment — excavation does not involve
treatment; the original remedy ranks poor and would continue to rank as poor based on updated
information about the site.

Short-term effectiveness — the original remedy would rank poor on this criterion based on the
much longer time needed for implementation (more than 31 months to date versus 3 to 6 months)
and the subsequent much longer exposure to workers and the community. The original remedy
would not achieve the remedial action objectives unless much of the bedrock fill and the debris
fill area were removed, resulting in more exposure to workers and the community.

Implementability — the original remedy would rank as poor based on the large-scale operation to
remove bedrock fill and the debris fill area.

Cost — the original remedy would rank as poor based on the significantly higher (more than 3.5
times) cost required (more than $40 million to date versus $11.2 million). Total cost for full
implementation would likely total more than $100 million.
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Overall, the reevaluation of the original remedy would result in a determination of “not
protective” based on lack of adequate protectiveness.

In summary, the excavation and off-site disposal remedy for soil, as described in the original
ROD, would not be protective in the long term. Knowledge that the Navy has gained during the
remedial action established the need to (1) supplement the conceptual model to include the
random distribution of ubiquitous metals in soil, account for methane, mercury, radiological
contamination, and the debris fill area at IR-07 and IR-18, (2) evaluate additional remedial
actions for soil at Parcel B, and (3) amend the ROD. The amended ROD modifies the remedy
for soil to support additional remedial actions that will address remaining risks.

1.3.2 Groundwater

The remedy selected in the original ROD for groundwater included lining storm drains,
removing steam and fuel lines, restricting use of groundwater, and groundwater monitoring.
However, the remedy selected for groundwater in the original ROD should be amended based on
(1) the large amount of new information available from the more than 7 years of groundwater
monitoring data gathered at Parcel B, including the detection of chromium VI and mercury in
groundwater, and (2) changes in the toxicity estimates and exposure assumptions for VOCs since
the ROD was prepared. Concentrations of VOCs in the area of IR-10 were found to be an order
of magnitude higher than was known when the ROD was prepared. VOCs are now considered
more toxic via the inhalation pathway than they were when the ROD was prepared.
Consequently, intrusion of VOC vapors into buildings is a more significant human health risk.
In particular, the groundwater remedy in the original ROD did not identify the VOC plume at IR-
10 as requiring remediation. However, this plume may pose a much greater risk than was
estimated in the original ROD. The original ROD did not contain any active remediation options
to address the cleanup of VOCs in groundwater.

The Navy has investigated the area of IR-10 in considerable detail since the original ROD was
prepared. The Navy installed more than 25 new groundwater monitoring wells in the area of IR-
10 and conducted treatability studies to investigate methods to clean up the soil and groundwater.
Treatability studies using soil vapor extraction (SVE) to remove VOCs from the unsaturated
zone and injection of zero-valent iron (ZV1) to destroy VOCs in groundwater were successfully
implemented at the IR-10 VOC plume. The TMSRA considered these and other remediation
options to address the potential inhalation risks posed by VOCs that remain in soil and
groundwater at IR-10.

Similar to the discussion above for soil, the updated site information and results from the
remedial actions completed at Parcel B indicated the need to reassess remediation alternatives
selected in the 1997 ROD. The original remedy would not be protective of human health and the
environment based on the updated information about the site and on the revisions to human
health toxicity criteria and exposure assumptions. The following is a summary of the
reevaluation of the original remedy against the two threshold and five balancing criteria. Section
6.0 of the TMSRA presents a more detailed discussion, including a comparison of the original
remedy to other alternatives developed to address the updated site information.
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Original Groundwater Remedy

Protectiveness — the original remedy did not include institutional controls to limit access to
buildings, and the remedy would not be considered protective of VOCs in groundwater that pose
an unacceptable risk from vapor intrusion into buildings.

Compliance with ARARs — the original remedy would meet the ARARs identified in this
amended ROD.

Long-term effectiveness — the original remedy would rank as poor based on the magnitude of
remaining potential risks posed by VOCs.

Reduction of toxicity, mobility, and volume through treatment — the original remedy did not
contain any treatment component and, therefore, would rank as poor for this criterion.

Short-term effectiveness — the original remedy included only groundwater monitoring and would
rank as excellent based on the minimal and controllable exposure to workers during monitoring.

Implementability — the original remedy would rank as excellent based on the routine nature of
groundwater monitoring.

Cost — the original remedy would rank as poor based on the higher cost required (about $8
million to date versus the ROD estimate of $3.6 million); groundwater monitoring costs would
continue to be incurred into the future. Total cost for full implementation would likely total
more than $10 million.

Overall, the reevaluation of the original remedy would result in a determination of “not
protective” based on lack of adequate protectiveness.

In summary, the remedy for groundwater selected in the original ROD needs to be expanded to
account for the increased potential risk from VOCs in groundwater and to provide remediation
alternatives to address this risk. The amended ROD incorporates modifications to the remedy for
groundwater soil to support additional remedial actions that will address remaining risks.

1.3.3 Shoreline

Potential ecological risk to aquatic receptors along the shoreline of Parcel B was not evaluated in
the original ROD. The TMSRA included a SLERA to evaluate risks to aquatic receptors, and the
TMSRA evaluated remediation alternatives to address these risks. The SLERA concluded that a
variety of organic and inorganic chemicals in sediment along the shoreline and mercury in
groundwater at IR-26 pose a potential unacceptable risk to aquatic receptors. The ROD needs to
be amended to address potential ecological risks.
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1.3.4 Radiological

Radiological contamination was not addressed by the original ROD; however, radiological
contamination is present at Parcel B. The ROD needs to be amended to memorialize the
methods and cleanup goals for radiological contaminants that are being addressed by the
basewide radiological removal action. The radiological addendum to the TMSRA evaluated
remediation alternatives for the radiological contamination (Tetra Tech EC, Inc. [TtEC] 2008).

1.4 DOCUMENT ORGANIZATION

This amended ROD is organized into 15 sections. After this introduction, this amended ROD
includes the following sections:

e Section 2.0, Site History and Enforcement Activities. This section provides
information on the history of Parcel B since the 1997 ROD was signed including:
boundary changes, investigations, removal and remedial actions, and regulatory
actions.

e Section 3.0, Community Participation. This section discusses the community
participation activities for Parcel B since the 1997 ROD and summarizes activities
conducted related to the original 1997 ROD.

e Section 4.0, Scope and Role of the Response Action. This section describes how
the amended ROD for Parcel B relates to the response actions at the other parcels at
HPS.

e Section 5.0, Site Characteristics. This section summarizes information on the
physical features, ecology, geology, hydrogeology, and the nature and extent of
contamination in soil and groundwater at Parcel B, with a focus on new information
gained since the 1997 ROD was signed.

e Section 6.0, Current and Potential Future Site and Resource Uses. This section
discusses (1) current and reasonably anticipated future land uses, and (2) current and
potential groundwater and surface water uses.

e Section 7.0, Summary of Site Risks. This section summarizes the revised HHRA
and the SLERA conducted at Parcel B to evaluate potential risks to human health and
the environment.

e Section 8.0, Amended Remedial Action Objectives. This section summarizes the
amended remedial action objectives for Parcel B based on the future site use and the
results of the HHRA and SLERA.

e Section 9.0, Description of Amended Remedial Alternatives. This section
describes the amended cleanup alternatives developed for soil, groundwater, and
structures at Parcel B.
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Section 10.0, Comparative Analysis of Amended Remedial Alternatives. This
section summarizes the comparative analysis that was conducted to evaluate the
relative performance of each amended remedial alternative in relation to the nine
criteria outlined in CERCLA.

Section 11.0, Principal Threat Waste. This section discusses the principal threat
wastes at Parcel B.

Section 12.0, Amended Selected Remedy. This section summarizes the components
of the selected remedial alternatives.

Section 13.0, Statutory Determinations. This section provides a site-specific
description of how the amended selected remedy satisfies the requirements of
CERCLA 8 121 and explains the 5-year review requirements for the amended
selected remedy.

Section 14.0, Documentation of Significant Changes. This section documents the
significant changes in the amended selected remedy as compared with the proposed
plan for Parcel B that was mailed to the public in June 2008.

Section 15.0, References. This section lists the references used in this report.

Figures and tables are presented after the section in which they are first mentioned.
Additionally, the following attachments provide supplemental information for this amended

ROD:

Attachment A, Administrative Record Index. This attachment provides an index
of the administrative record specific to Parcel B. [to be provided with draft final
amended ROD]

Attachment B, Transcript from Public Meeting, Sign-in Sheet, and Public
Notice. This attachment provides a transcript from the public meeting on the
proposed plan for Parcel B; and copies of the sign-in sheet and published public
notice of the meeting. [to be provided with draft final amended ROD]

Attachment C, Responsiveness Summary. This attachment provides the Navy’s
responses to questions raised during the public comment period.
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TABLES




TABLE 1-1: CERCLA CHRONOLOGY FOR PARCEL B
Parcel B Amended Record of Decision, Hunters Point Shipyard, San Francisco, California

CERCLA Process Step

Preliminary Assessment/Site Inspection
Remedial Investigation

Feasibility Study

Proposed Plan

Record of Decision

Explanation of Significant Differences

Document Date Completed
Site Inspection Report April 1994
Remedial Investigation Report June 1996

Feasibility Study Report

November 1996

Proposed Plan

October 1996

ROD

October 1997

Explanation of Significant Differences (first)

August 1998

Remedial Design Remedial Design Documents August 1999

Remedial Action (Phase I) Field Excavations July 1998 to September 1999

Explanation of Significant Differences Explanation of Significant Differences (second) May 2000

Remedial Design Amendment Remedial Design Amendment February 2001

Remedial Action (Phase II) Field Excavations July 2000 to December 2001

Remedial Action (report) Construction Summary Report (draft) November 2002
Construction Summary Report Addendum September 2004
Construction Summary Report (final) July 2008*

Five-Year Review First Five-Year Review of Remedial Actions December 2003
Implemented at Hunters Point Shipyard

TMSRA (update to Feasibility Study) Technical Memorandum in Support of a ROD December 2007
Amendment

TMSRA Radiological Addendum TMSRA Radiological Addendum March 2008

Proposed Plan in Support of a ROD Amendment Proposed Plan June 2008

Five-Year Review Second Five-Year Review of Remedial Actions December 2008*
Implemented at Hunters Point Shipyard

Amended ROD Amended ROD January 2009*

Remedial Design Remedial Design November 2009*

Remedial Action Field Actions and Report September 2011*

Notes: * indicates a planned target date

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act

ROD Record of decision

TMSRA Technical memorandum in support of a record of decision amendment
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2.0 SITE HISTORY AND ENFORCEMENT ACTIVITIES

This section summarizes the history of HPS and Parcel B and describes the investigations and
actions that have been conducted at Parcel B since the 1997 ROD.

2.1 SITE HISTORY

Hunters Point Shipyard consists of 866 acres: 420 acres on land, and 446 acres under water in
San Francisco Bay. The Navy acquired ownership of the first portions of the shipyard property
around 1940 and initially used the shipyard for shipbuilding, repair, and maintenance. After
World War Il, activities at Hunters Point Shipyard shifted to submarine maintenance and repair.
However, the Navy continued to operate carrier overhaul and ship maintenance and repair
facilities through the 1960s. Other significant activities after World War Il included (1) potential
disposal of decontamination materials from ships used during atomic weapons testing in the
South Pacific during the 1950s that were decontaminated at the shipyard, (2) radiological
decontamination of personnel, (3) storage of samples from atomic weapons testing,
(4) radiological sample counting, (5) storage and disposal of radioluminescent devices, (6) non-
destructive testing and gamma radiography, and (7) storage of low-level radioactive waste.

Hunters Point Shipyard was also the site of the Naval Radiological Defense Laboratory (NRDL)
from the late 1940s until 1969. Initial tasks for the laboratory focused on the study of the effects
of atomic weapons, including research into decontamination methods, personnel protection, and
development of radiation detection instrumentation. Laboratory responsibilities grew to also
include practical and applied research into the effects of radiation on living organisms and on
natural and synthetic materials, in addition to continued decontamination experimentation.
Hunters Point Shipyard was deactivated in 1974 and remained largely unused until 1976.
Between 1976 and 1986, the Navy leased most of Hunters Point Shipyard to Triple A Machine
Shop, Inc., a private ship repair company. The Navy resumed occupancy of Hunters Point
Shipyard in 1987.

Currently, HPS is divided into nine parcels: B, C, D-1, D-2, E, E-2, F, G, and UC-1. Figure 1-2
identifies these parcels at HPS. In 1992, the Navy divided HPS into five contiguous parcels (A
through E) to expedite remedial action and land reuse. In 1996, the Navy added a sixth parcel
(Parcel F), also known as the offshore area. In September 2004, the Navy designated the landfill
area in Parcel E as a separate parcel, Parcel E-2. In
December 2004, the Navy transferred Parcel A to the San

Parcel B Installation Restoration

Francisco Redevelopment Agency. In July 2008, the Navy
divided Parcel D into Parcels D-1, D-2, G, and UC-1.
Figure 1-3 shows the IR and site inspection (SI) sites at
Parcel B. Parcel B, which includes 59 acres on the north
side of HPS, is the focus of this amended ROD.

Parcel B is bounded by other portions of Hunters Point
Shipyard, private property, and San Francisco Bay. Most
of Parcel B was formerly part of the industrial support area

and Site Inspection Sites

Remedial Investigation Sites :
07 24 51
10 26 60
18 42 61
20 46 62

23 50
Site Inspection Sites :
31 45

*IR-06 and IR-25 moved to Parcel C
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and was used for shipping, ship repair, training, barracks, and offices. Historically, Parcel B was
investigated by IR site. Parcel B originally consisted of 16 IR sites, which were investigated
during the remedial investigation, and two site inspection sites,  which did not require further
investigation. Since that time, the boundaries of Parcel B have been redefined, and IR-06 and
IR-25 have become part of Parcel C. Sites SI-45 (steam line system) and IR-50 (storm drain and
sanitary sewer system) are facility-wide utility sites that traverse other sites. Site IR-51 is a
facility-wide site that consists of buildings and areas that formerly housed electrical
transformers. Furthermore, any base infrastructure at Parcel B that is considered to be “hanging”
off seawalls and quay walls into the bay, such as piers, wharves, and dry dock side walls, is
considered to be part of Parcel F. Parcel B is also divided into redevelopment blocks that have
been assigned redevelopment block numbers to help identify areas of Parcel B that are associated
with specific planned reuses (Figure 1-3).

2.2 ACTIONS SINCE 1997 ROD

Actions since the October 1997 ROD include changes to the boundary of Parcel B, additional
investigations, removal and remedial actions, treatability studies, and regulatory actions.
Table 2-1 lists documents that summarize the post-ROD activities according to broad categories
related to the soil remedy, groundwater remedy, treatability studies, or regulatory actions.

2.21 Changes in Parcel B Boundary

The boundary of Parcel B has changed twice since the October 1997 ROD. The first change
affected the southeastern boundary with Parcel C. The Navy revised the boundary between
Parcels B and C to consolidate the area subject to similar contamination and potential remedial
action and include the area as part of Parcel C. This change moved IR-06 to Parcel C. The Navy
documented the change in the boundary in a memorandum to the administrative record file on
February 1, 2002 (Navy 2002). The adjustment of the parcel boundary to move IR-06 to Parcel
C reduced the area of Parcel B from 63 to 59 acres.

The second change affected the southwestern boundary with the former Parcel A. Minor
adjustments in the boundary in this area were made to ensure that soil contamination related to
activities in Parcel B was contained within the boundary of Parcel B. The Navy documented this
boundary adjustment in the finding of suitability to transfer documents for Parcel A (Tetra Tech
2004). The adjustment involved only a small fraction of an acre, and the area of Parcel B
remained about 59 acres.

222 History of Investigations

This section discusses investigations the Navy has conducted at Parcel B since the October 1997
ROD. Additional investigation also occurred during remedial actions as well as during
treatability studies, and these activities are discussed separately in the succeeding sections. The
resulting changes to the site characterization for soil and groundwater contamination at Parcel B
are discussed in Section 5.0.
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Investigations at Parcel B since the 1997 ROD include the Historical Radiological Assessment, an
investigation of the Bay Mud Aquitard and B-aquifer, a study of fill conditions at IR-07 and IR-18,
an investigation into sediment contamination along the Parcel B shoreline, studies of ambient
concentrations of nickel and manganese in soil, a soil gas investigation at IR-07 and IR-18, and an
investigation of VOCs in groundwater at the boundary of Parcels B and C. More detailed
descriptions of past investigations are included in Section 2.1 of the TMSRA (ChaduxTt 2007).

Historical Radiological Assessment. The HRA evaluated potential radiological contamination
from use of general radioactive materials at HPS (Naval Sea Systems Command [NAVSEA]
2004). The HRA identified radiologically impacted areas at Parcel B and established the need
for cleanup of radiological contamination. The term “radiologically impacted” is defined in the
Historical Radiological Assessment as “an area, building, or piece of equipment that, under
professional interpretation, has the distinct possibility of having residual radioactive material
associated with it.” Section 5.0 presents a summary of the nature and extent of radiological
contamination at Parcel B. The Navy continues to investigate and clean up radiologically
impacted areas throughout HPS, including some at Parcel B, under the authority of the Basewide
Radiological Removal Action Memorandum (Navy 2000b).

Distribution of Bay Mud Aquitard and B-Aquifer Characterization. The Navy investigated
the thickness and extent of the Bay Mud, which acts as an aquitard that separates the A- and
B-aquifers, and characterized groundwater in the B-aquifer at Parcel B (Tetra Tech 2001a). The
study found that the Bay Mud Aquitard separates the A- and B-aquifers or that the B-aquifer is
absent in most of Parcel B. Lithologic results from the study are incorporated into the updated
site characterization (see Section 5.0), and analytical results are included in the HHRA, which is
Appendix A of the TMSRA (ChaduxTt 2007).

Fill Conditions Study at IR-07 and IR-18. The Navy studied the nature and extent of the
debris fill at IR-07 and IR-18 to delineate further the types and distribution of debris materials
observed during remedial action excavations at these IR sites (Tetra Tech 2003b). The study
documented the progressive filling of San Francisco Bay in the area of IR-07 and IR-18 from
1948 to 1972 and noted widespread distribution of low-quality fill with a high debris content.
Debris included wood, asphalt, concrete, brick, metal, and other demolition-type debris, as well
as sandblast grit from HPS operations. The study concluded that fill conditions at IR-07 and IR-
18 vary greatly from the rest of Parcel B. Potential remedial actions considered for IR-07 and
IR-18 account for the unique subsurface conditions in this area.

Shoreline Sediment Investigation. The Navy investigated the nature and extent of chemicals in
sediments along the shoreline at IR-07 and IR-26 (Tetra Tech and Innovative Technical
Solutions, Inc. [ITSI] 2004b). Sediment samples collected during this investigation are further
evaluated in the SLERA, which is Appendix B of the TMSRA.

Nickel and Manganese in Soil Studies. The Navy studied nickel and manganese to further
evaluate the nature of background concentrations of these metals in HPS soils. Ambient
concentrations of a broad group of metals are summarized as Hunters Point ambient levels
(HPAL) (PRC Environmental Management, Inc. [PRC] 1995). However, the unique geology at
HPS, and especially the presence of rock types such as serpentinite, basalt, and chert, results in
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naturally higher concentrations of nickel and manganese. The Navy studied the distribution of
nickel concentrations in soil across HPS and found a positive correlation among concentrations
of nickel, magnesium, and cobalt. These correlations were quantified as regression equations for
(1) nickel versus magnesium, and (2) nickel versus cobalt, and these regression equations
replaced a single, numerical value for the HPAL for nickel (Tetra Tech 1999). The Navy also
studied the distribution of manganese in soil across HPS (Tetra Tech 2001d, 2001e, 2001g). The
Navy agreed to continue to use the original HPAL for manganese (1,431 milligrams per
kilogram [mg/kg]). HPALSs, including the regression equations for the HPAL for nickel, were
considered during the HHRA.

Metals Concentrations in Franciscan Bedrock Outcrops Study. The Navy studied the
ambient concentrations of metals in bedrock and bedrock-derived soil from three nonindustrial
sites in San Francisco (Tetra Tech and ITSI 2004a). The geologic setting of these three sites is
similar to HPS and contains serpentinite or chert and basalt bedrock typical of the Franciscan
Complex. The study found elevated concentrations of arsenic, iron, and manganese associated
with chert bedrock and elevated nickel concentrations associated with serpentinite. The
chemical composition of soil at the three sites was found to be similar to the chemical
composition of rock. Results from this study supported the assessment of the ubiquitous nature
of metals in bedrock-derived fill at Parcel B.

Soil Gas Investigation at IR-07 and IR-18. The Navy investigated IR-07 and IR-18 to evaluate
whether the fill is producing methane and other VOCs (SES-TECH 2005). The study consisted
of active soil gas measurements across the IR-07 and IR-18 areas. The study found one area in
the eastern portion of IR-07 where concentrations of methane and VOCs exceeded 5 percent
methane (by volume in air) or 1,000 parts per million by volume VOCs. The Navy is conducting
a time-critical removal action (TCRA) to address the methane source area (SES-TECH 2008).

VOCs in Groundwater Investigation at the Boundary of Parcels B and C. The Navy
investigated the area near Building 134 along the boundary between Parcels B and C to further
delineate the extent of VOC contamination in groundwater in the A-aquifer (CE2 Corporation
[CE2] 2005). This VOC-contaminated area in Parcel C is termed remedial unit (RU)-C5. The
investigation found (1) that dissolved-phase VOCs in groundwater in the shallow A-aquifer have
migrated from Parcel C to Parcel B, but concentrations at Parcel B were below maximum
contaminant levels (MCL), (2) that there was no indication of dense nonaqueous-phase liquids
(DNAPL) in the aquifer at Parcel B, and (3) that there was no evidence for migration of
DNAPLs onto Parcel B from Parcel C.

223 History of Removal and Remedial Actions

The 1997 ROD identified soil excavation and disposal and groundwater monitoring as major
components of the remedy for Parcel B (Navy 1997). The following sections discuss these
remedial actions and other, related removal actions by medium.
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2231 History of Soil Actions

The 1997 ROD identified excavation of contaminated soil, off-site disposal, and placement of
clean backfill as the primary components of the selected remedy. The Navy conducted a series
of excavations at Parcel B to remove contaminated soil, including (1) pre-ROD exploratory
excavations in 1996, (2) remedial action excavations from 1998 to 2001, and (3) a removal
action to excavate soil contaminated by fuel-related compounds in 2004. Figure 1-4 shows the
locations of these previous excavations at Parcel B; additional details about the excavations are
provided below.

Exploratory Excavations. The Navy conducted exploratory excavations at 18 sites across HPS
between July 1996 and January 1997 (IT Corporation [IT Corp.] 1999). These excavations
included removal actions at five sites at Parcel B. The volume of the excavations was limited
during this initial, exploratory phase. A total of approximately 1,700 cubic yards of soil was
removed from the five sites at Parcel B.

Remedial Actions. The Navy conducted remedial actions for soil in two phases: 1998 to 1999,
and 2000 to 2001. The Navy excavated about 54,400 cubic yards of soil from 84 areas at
Parcel B between July 1998 and September 1999. The RD (Tetra Tech and Morrison Knudsen
Corporation 1999a) for this phase included confirmation sampling after an excavation had been
completed. However, the excavations failed to remove contaminants to below cleanup goals for
soil in many excavations, and the soil remedial action paused in September 1999 while the Navy
reevaluated the cleanup goals presented in the 1997 ROD (see Section 2.2.5 for more
discussion).

The Navy summarized revised cleanup goals in the May 2000 ESD (Navy 2000a). Between
May 2000 and December 2001, the Navy excavated and disposed of off site approximately
47,200 cubic yards of soil from 43 areas, some of which had been originally excavated from
1998 to 1999. This second phase of excavation followed an amended remedial design (RD) that
included pre-excavation sampling to delineate excavation areas (Tetra Tech 2001b). New
excavation areas were opened during the second phase, and some excavations begun in 1998 to
1999 were reopened. Similar to the first phase, the second phase of excavations did not remove
all contaminants to below cleanup levels for soil, and the remedial action was halted for
reevaluation. The Navy excavated a total of 101,600 cubic yards of soil from 106 areas at Parcel
B during both phases, compared with the estimate of 38,000 cubic yards at 85 areas in the 1997
ROD. Details of the remedial action excavations are presented in the construction summary
report (ChaduxTt 2008).

Excavations to Remove Fuel-Related Contamination. The Navy removed about 29,000 cubic
yards of soil from 12 excavations at sites across HPS between July 2004 and January 2005 as
part of its total petroleum hydrocarbons (TPH) program to remove soil that was contaminated by
fuel-related products (TPA-CKY Joint Venture 2005). The Navy removed and disposed off site
about 9,800 cubic yards of soil from two areas at Parcel B during this action.
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2232 History of Groundwater Actions

The 1997 ROD identified groundwater monitoring, lining storm drains, and removing steam and
fuel lines as primary components of the selected remedy. The Navy developed the remedial
action monitoring program (RAMP) to describe the groundwater monitoring program for Parcel
B. The Navy investigated storm drains as potential conduits for groundwater migration and
excavated steam and fuel lines. In addition, the Navy investigated the extent of chromium VI in
groundwater at IR-10 during implementation of the RAMP. The following sections present
details of the RAMP and these related removals and investigations.

Remedial Action Monitoring Program. The Navy prepared the RAMP (Tetra Tech and
Morrison Knudsen Corporation 1999b) as part of the RD in 1999. In accordance with the
requirements of the 1997 ROD, the RAMP established monitoring locations (1) along the point
of compliance (POC), which was defined as the high-tide line of the tidally influenced zone, and
(2) at positions upgradient from the POC (sentinel wells). The RAMP originally identified 24
wells for groundwater monitoring.

In addition to the original RAMP wells, the Navy incorporated other wells during the monitoring
program: (1) additional wells in and around the IR-10 VOC plume, (2) supplemental
characterization wells near Excavation EE-05 in IR-26, and (3) a well to monitor chromium V1.
All wells are sampled quarterly except for the sentinel wells, which are sampled semiannually.
The Navy currently monitors 36 wells in the RAMP and has collected samples for 33 quarters as
of March 2008.

Chromium VI Delineation Study. The Navy installed 10 temporary monitoring wells in the
A-aquifer in 2002 at locations down-, cross-, and up-gradient from well IRLOMWZ12A to monitor
concentrations of chromium VI in groundwater in the area of this well. The study concluded that
downward migration of chromium VI was unlikely based on the low hydraulic conductivity of
the clay, the large available surface area for adsorption, and the high potential for reduction of
chromium VI to chromium 11l by organic material, iron, and manganese contained in the clay.
The study found the extent of chromium VI was limited to the immediate area around well
IRIOMW12A.

Storm Drain Infiltration Studies. The Navy studied potential infiltration of groundwater into
storm drain lines at Parcel B in October 1997 (Tetra Tech 1998). After review and comments by
the BCT, the Navy conducted a focused investigation of two reaches of the storm drain in
Parcel B between April 1999 and November 2000 (Tetra Tech 2001c). The two reaches
investigated were storm water Basins 2 and 4; both were below the groundwater table and
intersected contaminant plumes (as mapped at that time). Basin 2 is located in eastern IR-07,
north of Building 146; Basin 4 is located in eastern IR-24, roughly between Buildings 134 and
130. Overall, the study recommended no further action be taken related to the storm drains,
except for continued monitoring of a group of RAMP wells.

Groundwater Evaluation Technical Memorandum. After 2 years of groundwater monitoring
under the RAMP, the Navy prepared a technical memorandum (Tetra Tech 2001f) to reevaluate
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the monitoring program based on the groundwater data collected by the RAMP and earlier
investigations and to recommend revisions to the RAMP. The Navy and the BCT discussed the
recommendations in the technical memorandum but did not agree on modifications to the
RAMP. The technical memorandum was not finalized and, although wells were added to the
RAMP, the RAMP document was not changed.

224 History of Treatability Studies

The Navy conducted treatability studies at IR-10 using SVE and injection of ZVI to evaluate the
effectiveness of these techniques to clean up VOCs in soil and groundwater located beneath the
northwestern portion of Building 123. The Navy also conducted a treatability study using
sequential anaerobic and aerobic bioremediation at nearby Building 134 in Parcel C for similar
contaminants (VOCs) in groundwater. The following sections briefly describe these studies.

Soil Vapor Extraction. The Navy tested a pilot-scale SVE system at Building 123 in IR-10
between December 2000 and June 2001 (IT Corp. 2002). The test used a trailer-mounted blower
system and granular activated carbon for off-gas cleanup. Testing showed significant removal of
VOCs, although VOC concentrations rebounded after the SVE system was shut down. The
Navy confirmed the effectiveness of the pilot test by collecting soil samples in the treatment area
during September 2002 (Tetra Tech 2003c). Analysis of these soil samples indicated that VOC
concentrations were reduced about 80 percent during test operations.

The Navy expanded the pilot-scale SVE system at Building 123 during January through May
2005 (ITSI2006). The SVE system operated from June through September 2005, when the
system was shut down for rebound monitoring through December 2005. Vapor monitoring
indicated that VOCs were reduced to below detection levels in 49 of 51 monitoring wells. The
treatability study report recommended that the system be expanded to include additional vapor
extraction wells and operated to remove additional VOCs. The system remains in place and
operation of the SVE system is incorporated into the amended remedial actions discussed in this
amended ROD.

Zero-Valent Iron Injection. The Navy evaluated the effectiveness of ZVI as a means to clean
up chlorinated VOCs in groundwater at IR-10. The Navy conducted a pilot test using ZVI at
Building 123 between September 2003 and March 2004 (Engineering/Remediation Resources
Group, Inc. [ERRG] and URS Corporation [URS] 2004). The test included injection of a slurry
of about 130,500 pounds of ZVI powder into the A-aquifer. Results from groundwater
monitoring indicated about a 50-percent reduction in the mean concentration of trichloroethene.
In some individual wells, trichloroethene concentrations dropped from hundreds of milligrams
per liter to below detection limits. Monitoring the groundwater in the test area continues under
the RAMP. The results of this treatability study were the basis for incorporating ZV1 injection in
the amended remedial alternatives.

Sequential Anaerobic and Aerobic Bioremediation. The Navy tested a pilot-scale system for
sequential anaerobic and aerobic bioremediation at Building 134 in Parcel C from April 2004
through June 2005 (Shaw Environmental, Inc. [Shaw] 2005). The anaerobic stage of the test
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continued through December 2004 and included injection of lactate and hydrogen to stimulate
biological breakdown of chlorinated solvents in groundwater in the A-aquifer. The data indicate
that the indigenous organisms are capable of complete degradation of the chlorinated ethenes to
non-toxic ethene. The results of this treatability study supported incorporating lactate injection
in the amended remedial alternatives.

2.2.5 History of Regulatory Actions

This section briefly describes the 1997 ROD and the two subsequent ESDs that apply to
Parcel B. This section also summarizes the first 5-year review for HPS, which focused on Parcel
B.

2251 October 1997 ROD

The Navy and the regulatory agencies signed the ROD for Parcel B, dated October 7, 1997, on
October 9, 1997 (Navy 1997). The ROD addressed both soil and groundwater contaminated by
CERCLA hazardous substances at Parcel B. The ROD also addressed remediation of areas
where CERCLA hazardous substances are commingled with petroleum hydrocarbons. Areas
that contained only petroleum hydrocarbons, which are not hazardous substances as defined by
CERCLA, are addressed in a separate petroleum hydrocarbon corrective action plan under the
oversight of the San Francisco Bay Regional Water Quality Control Board (Water Board) (Shaw
2008).

The Navy selected excavation and off-site disposal as the remedy for contaminated soil at
Parcel B. The Navy selected groundwater monitoring, lining of storm drains, and removal of
steam and fuel lines as primary components of the selected remedy for groundwater. The major
components of the remedy are listed in Section 1.2.

Two subsequent changes were made to the soil portion of the selected remedy in the October
1997 ROD for Parcel B. These changes were described in the ESDs dated August 24, 1998, and
May 4, 2000.

2252 August 1998 ESD

The first ESD to the Parcel B ROD was dated August 24, 1998, and was signed by the Navy and
the regulatory agencies on October 28, 1998 (Navy 1998). This ESD revised the selected
remedy to require excavation of contaminated soils to a 10 cancer risk (residential) or to a
maximum depth of 10 feet bgs, instead of to groundwater as required by the 1997 ROD.

2253 May 2000 ESD

The second ESD to the Parcel B ROD was dated May 4, 2000, and was signed by the Navy and
the regulatory agencies on May 9, 2000 (Navy 2000a). The May 2000 ESD updated the cleanup
goals for soil presented in Table 8 of the Parcel B ROD to incorporate (1) the methodologies and
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toxicological data from EPA’s 1999 preliminary remediation goals (PRG) into the site-specific
cleanup goals for Parcel B, including adjustments by the Navy to incorporate the produce uptake
pathway, and (2) revised ambient levels for nickel.

2254 First Five-Year Review

The Navy summarized the first 5-year review for HPS in a report dated December 10, 2003
(Tetra Tech 2003d). The 5-year review encompassed all of HPS but focused on Parcel B
because remedial actions had not been implemented yet at the other parcels at HPS.

The purpose of the 5-year review was to evaluate implementation and performance of the
remedy and to assess whether the remedy is or will be protective of human health and the
environment.

Protectiveness — Soil. At the time of the review, the remedy for soil at Parcel B was
determined to be protective of human health and the environment because exposure pathways
that could result in unacceptable risks were controlled through extensive soil excavation and the
use of fencing, locked gates, warning signs, and secured buildings. The review recommended
that, for the soil remedy to be protective in the long term, (1) the HHRA should be updated using
new toxicological data and methodologies, (2) potential ecological risks to aquatic receptors
should be evaluated, and (3) the selected remedy should be modified to address remaining areas
of contamination. This amended ROD is intended to modify the selected remedy to ensure that
the final soil remedy implemented at Parcel B will be protective of human health and the
environment in the long term.

Recommendations for the Soil Remedy. The 5-year review identified the following actions
related to the soil remedy. Each bullet also indicates how these items are addressed in this
amended ROD (shown in [brackets] as sub-bullets).

e Subsurface conditions should be further evaluated at IR-07 and IR-18, the conceptual
model should be updated, and a site-specific approach should be developed as part of
the process to amend the Parcel B ROD.

0 [The amended ROD includes remediation alternatives to address the debris fill
area at IR-07 and IR-18 (Redevelopment Blocks 2, 3, and BOS-1).]

e Potential need for remedial action at the shoreline near IR-07 and IR-26 should be
evaluated during the process to amend the ROD.

0 [The alternatives in the amended ROD include remediation of the shoreline at IR-
07 and IR-26 (Redevelopment Blocks BOS-1 and BOS-3).]

e Potential ecological risk to aquatic receptors from Parcel B contaminants should be
evaluated.
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0 [The amended ROD includes remediation alternatives to address the shoreline
area.]

e Effectiveness of the SVE system at IR-10 should be further evaluated during the
process to amend the ROD and included in an amended ROD if SVE is selected as a
remedy for VOC-contaminated soil. If SVE is not selected as the remedy, remaining
portions of IR-10 that have not been excavated will need to be addressed.

0 [The amended ROD includes remediation alternatives that include SVE for VOCs
in soil at IR-10 (Redevelopment Block 8). The amended ROD also contains
remediation alternatives to address metals concentrations that exist in soil in the
same area at IR-10 that will not be treated by SVE.]

e Remedial action objectives (RAO) for soil and remedial action alternatives should be
reevaluated during the process to amend the ROD to address higher and more
variable levels of ambient metals.

0 [The RAOs in the amended ROD account for higher and more variable levels of
ambient metals.]

e The human health risk assessment (HHRA) should be updated with new toxicological
data and calculate cumulative risk as part of the process to amend the ROD.

0 [The updated HHRA incorporated new toxicological data and provided
information about total risk. The remediation alternatives addressed in the
amended ROD address the total risk from chemicals in soil.]

e Enforceable land-use restrictions need to be developed before the remedy is complete.
0 [The amended ROD contains more detailed information on institutional controls.]

Protectiveness — Groundwater. At the time of the review, the groundwater remedy at Parcel
B was determined to be protective of human health and the environment because the RAMP
safeguards aquatic life in the bay and addresses potential risk to future occupants of Parcel B
buildings. The review recommended that, for the groundwater remedy to be protective in the
long term, (1) the HHRA and groundwater trigger levels should be updated, (2) potential
ecological risk to aquatic receptors should be evaluated, (3) the selected remedy should be
modified to address VOC contamination, (4) a POC well and other characterization wells should
be installed at IR-07, and (5) appropriate responses to incidents where trigger levels are exceeded
should continue to be implemented.

Recommendations for the Groundwater Remedy. The 5-year review identified the following
actions related to the groundwater remedy. Each bullet also indicates how these items are
addressed this amended ROD (shown in [brackets] as sub-bullets).
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e Refinement of Parcel B groundwater monitoring should be discussed with the
regulatory agencies and detailed in the basewide monitoring plan, which encompasses
groundwater monitoring for Parcels B, C, D, E, and E-2.

0 [The remediation alternatives in the amended ROD discuss groundwater
monitoring options for Parcel B.]

e Trigger levels should be reevaluated.

0 [Appendix I of the TMSRA contained recommendations for revised trigger levels.
The amended ROD incorporates these trigger levels.]

e Ambient metals in groundwater may be reevaluated, if necessary, to ensure
protectiveness of human health and the environment.

0 [Ambient levels of metals in groundwater were considered in the risk
assessments, but were not revised.]

e The HHRA should be updated with new toxicological data and calculate cumulative
risk as part of the process to amend the ROD.

0 [The updated HHRA incorporated new toxicological data and provided
information about total risk. The remediation alternatives included in the
amended ROD address the risk from chemicals in groundwater.]

e Potential ecological risk to aquatic receptors from Parcel B contaminants should be
evaluated.

0 [The amended ROD includes remediation alternatives to address the shoreline
area.|

e A POC well and characterization wells should be installed at IR-07.

0 [POC well IRO7TMWS-4 and post-remedial action wells IRO7TMW21A1,
IRO7TMW24A, IRO7TMW25A, and IRO7TMW26A were reinstalled in March 2004,
and the risk assessments used data from these wells. The amended ROD contains
remediation alternatives to address the risk from chemicals in groundwater.]

e Effectiveness of SVE and ZVI1 treatability studies should be evaluated and included in
an amended ROD if either is selected as a remedy for VOC-contaminated
groundwater.

0 [The TMSRA evaluated SVE and ZVI treatability studies, and the amended ROD
includes these technologies in remediation alternatives.]

e Enforceable land-use restrictions need to be developed before the remedy is complete.

0 [The amended ROD contains more detailed information on institutional controls.]
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Radiological Issues and Recommendations.

e The first 5-year review indicated that the amended ROD should memorialize the
methods and cleanup goals for radiological contaminants being addressed by the
basewide radiological removal action.

e [Radiological issues were identified in the HRA (NAVSEA 2004) and were
addressed in the radiological addendum to the TMSRA (TtEC 2008). The amended
ROD includes remediation alternatives to address radiological contamination.]

2.25.5 Second Five-Year Review

The second 5-year review builds on the first review completed in 2003 and focuses on Parcel B
where remedial actions have been implemented. The second 5-year review is in progress and
will be completed in 2008 (Jonas and Associates 2008).
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TABLE 2-1: HISTORY OF INVESTIGATIONS SINCE ROD
Parcel B Amended Record of Decision, Hunters Point Shipyard, San Francisco, California

Report Date Title Author Activity Description and Effect on the 1997 ROD
Soil Remedy-Related Documents
8/4/99 Nickel Screening and Implementation Plan Tetra Tech Evaluated ambient concentrations of nickel in soil across
HPS; basis for change in nickel cleanup level included in the
2000 ESD
8/19/99 Remedial Design Documents Tetra Tech and Guided first phase of soil excavations from July 1998 to
MK September 1999
2/20/01 Remedial Design Documents Amendment Tetra Tech Guided second phase of soil excavations from July 2000 to
December 2001
3/28/03 Interpretation of Fill Conditions at IR-07 and Tetra Tech Characterized subsurface conditions using soil borings,
IR-18 geophysics, and historical aerial photographs; together with
observations during remedial actions; this report established
the nature of fill at IR-07 and IR-18
3/17/04 Metals Concentrations in Franciscan Bedrock  Tetra Tech and Characterized metals concentrations in bedrock at off-site
Outcrops ITSI locations; supports the assessment of metals in bedrock-
derived fill
3/23/04 Shoreline Characterization Technical Tetra Tech Characterized shoreline sediments at IR-07 and IR-26;
Memorandum basis for distribution of chemicals in shoreline sediment and
source of data used in the SLERA
8/31/04 Historical Radiological Assessment, Volume II, NAVSEA Evaluated potential radiological contamination from use of
Use of General Radioactive Materials, 1939 to general radioactive materials across HPS; established
2003 radiologically impacted areas at Parcel B and basis for
radiological removal actions
9/23/05 Soil Gas Survey Technical Memorandum SES-TECH Soil gas survey for evaluation of methane and total volatile
organic compounds to assess nature and extent of
concentrations in soil gas at IR-07 and IR-18; basis for
presence of methane at IR-07
7/25/08 Construction Summary Report (final) ChaduxTt Summary of 106 soil excavations conducted during phases |
and Il of remedial action (combines draft report and
addendum)
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TABLE 2-1: HISTORY OF INVESTIGATIONS SINCE ROD (CONTINUED)
Parcel B Amended Record of Decision, Hunters Point Shipyard, San Francisco, California

Report Date Title

Author

Activity Description and Effect on the 1997 ROD

Groundwater Remedy-Related Documents

8/19/99 Remedial Action Monitoring Plan Tetra Techand Guided groundwater monitoring program
MK
2/19/01 Distribution of the Bay Mud Aquitard and Tetra Tech Described distribution and characterization of the B-aquifer
Characterization of the B-Aquifer at Parcel B and the Bay Mud aquitard that separates the A- and B-
aquifers
2/28/01 Storm Drain Infiltration Study Tetra Tech Investigated storm drains as conduits for migration of
contaminated groundwater, as required by the ROD;
investigation found lining storm drains or grouting bedding
material was not necessary
Groundwater Remedy-Related Documents (Continued)
4/17/03 Groundwater Investigation of Hexavalent Tetra Tech Investigated the extent of chromium VI around well
Chromium at IR-10 IR1T0MW12A; supports characterization of chromium VI
11/06 Technical Memorandum for Contamination CE2 Investigated groundwater near Building 134 along the
Delineation at Remedial Unit C5 boundary between Parcels B and C; supports
characterization of VOCs
6/00 - 11/07 Quarterly Groundwater Monitoring Reports various Provided groundwater monitoring results; supports

characterization of groundwater at Parcel B

Treatability Study Documents

6/25/04 Cost and Performance Report for Zero-Valent ERRG and URS Evaluated the performance of ZVI to treat VOCs in
Iron Injection Treatability Study, Building 123 groundwater beneath Building 123; basis for use of ZVI in
revised remedial alternatives
11/23/05 In Situ Sequential Anaerobic-Aerobic Shaw Evaluated injection of lactate and hydrogen to stimulate
Bioremediation Treatability Study, Remedial biological dechlorination of chlorinated solvents in
Unit C5, Building 134, IR-25 groundwater; basis for use of lactate in revised remedial
alternatives
11/10/06 Phase Il Soil Vapor Extraction Treatability ITSI Expanded treatability study to evaluate soil vapor extraction
Study Report for removal of TCE and other VOCs from soil beneath
Building 123; basis for use of SVE in revised remedial
alternatives
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TABLE 2-1: HISTORY OF INVESTIGATIONS SINCE ROD (CONTINUED)
Parcel B Amended Record of Decision, Hunters Point Shipyard, San Francisco, California

Report Date Title Author Activity Description and Effect on the 1997 ROD
Regulatory Documents
10/7/97 Record of Decision (ROD) Navy Original record of decision
8/24/98 Explanation of Significant Differences Navy Revised remedy to include excavation to 10 feet below
ground surface instead of to the groundwater table
5/4/00 Explanation of Significant Differences Navy Updated soil cleanup levels
12/10/03 First Five-Year Review of Remedial Actions Tetra Tech Assessed whether remedy at Parcel B is or will be
Implemented at HPS protective
12/12/07 Technical Memorandum in Support of a ChaduxTt Explained the need for a ROD amendment and feasibility
Record of Decision Amendment study of revised remediation alternatives
3/14/08 Technical Memorandum in Support of a TiEC Evaluated remediation alternatives to address radionuclides
Record of Decision Amendment Radiological
Addendum
6/28/08 Proposed Plan in Support of an Amended Navy Presented revised selected remedy for public comment
ROD
Notes: Draft reports are listed when final reports are not yet published.
CE2 CE2 Corporation® ROD Record of decision
ERRG Engineering/Remediation Resources Group, Inc. SLERA Screening-level ecological risk assessment
HPS Hunters Point Shipyard TCE Trichloroethene
IR Installation Restoration Tetra Tech Tetra Tech EM Inc.
IT Corp. International Technology Corporation TtEC Tetra Tech EC, Inc.
ITSI Innovative Technical Solutions, Inc. URS URS Corporation
MK Morrison Knudsen Corporation VOC Volatile organic compound
NAVSEA Naval Sea Systems Command yAY| Zero-valent iron
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3.0 COMMUNITY PARTICIPATION

This section discusses the community participation activities that have been undertaken for
Parcel B since the 1997 ROD. A community involvement plan was developed to document
interests, issues, and concerns raised by the community in regard to the ongoing investigation
and cleanup at HPS and to describe a specific community relations program designed to address
community issues and concerns (ITSI and Tetra Tech 2004). The initial plan was prepared in
May 1996 and was revised in 2003 and 2004. The revisions incorporated the most recent
assessment of community issues, concerns, and informational needs related to the ongoing
environmental investigation and remediation program at HPS.

3.1 RESTORATION ADVISORY BOARD

In 1993, pursuant to the Defense Environmental Restoration Program, 10 U.S.C. § 2705(d), the
Navy formed a Restoration Advisory Board (RAB). Original membership in the board included
regulatory agency staff, business and homeowner representatives, residents, and local elected
officials whom the Navy solicited through newspaper notices.

The RAB currently consists of members of the Navy, the community, and the regulatory
agencies. The RAB meetings occur monthly and are open to the public. Meetings are held in the
evenings after normal working hours in the Alex L. Pitcher, Jr. Room at the Southeast
Community Facility Commission Building located at 1800 Oakdale Avenue in San Francisco.
RAB members review and comment on technical documents.

The Navy and regulatory agencies report information about Parcel B, including the availability
of documents, to the RAB members during the monthly RAB meetings. Copies of the RAB
meeting minutes and documents describing environmental investigations and removal actions are
available at the following HPS information repositories and administrative record file locations:

San Francisco Main Library Anne E. Waden Bayview Library
100 Larkin Street 5075 Third Street

Government Information Center, 5th Floor San Francisco, California 94124
San Francisco, California 94102 Phone: (415) 355-5757

Phone: (415) 557-4500

Administrative Record

Naval Facilities Engineering Command, Southwest
Attention: Diane Silva, FISC Building 1, 3" Floor
937 N. Harbor Drive

San Diego, California 92132-5190

Phone: (619) 532-3676

RAB meeting minutes also are available at the Navy BRAC Program Management Office web
site at: http://www.bracpmo.navy.mil/bracbases/california/hps/default.aspx.
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3.2 PuBLIC MAILINGS

Public information updates in the form of mailings, fact sheets, newsletters, and proposed
plans, are used to ensure a broad dissemination of information throughout the local
community. Information updates announcing the IR Program process at HPS are mailed to
residents surrounding HPS and to city, state, and federal officials; regulatory agencies; local
groups; and individuals identified in the Community Involvement Plan since May 1996
(PRC 19964, ITSI and Tetra Tech 2004). The fact sheets, newsletters, and proposed plans are
mailed to approximately 2,700 households, businesses, public officials, and regulatory
agencies in an effort to reach as many community members as possible. Table 3-1 summarizes
the HPS fact sheets, newsletters, and proposed plans related to Parcel B prepared since the
1997 ROD.

3.3 COMMUNITY PARTICIPATION

Related to the 1997 ROD. The original proposed plan was submitted to the public on October
16, 1996, to provide information and solicit public input on the Navy’s recommended action
(Navy 1996). A public comment period for Parcel B was held from October 24, 1996, to
November 25, 1996, and was extended at the request of the community to December 26, 1996.
A public meeting was held on November 13, 1996. A notice of the availability of the proposed
plan was published in the San Francisco Chronicle on October 24, 1996, and in the Independent
on October 25, 1996. A notice of the extension of the public comment period was published in
the Independent on November 26, 1996, and in the New Bayview on December 6, 1996.
Responses to written comments received during the public comment period were included in the
responsiveness summary as Appendix B of 1997 ROD.

Related to this Amended ROD. This amended ROD is based on investigations conducted
since the 1997 ROD (see Table 2-1 for documents and release dates) and on the final TMSRA
which was released to the public in December 2007 (ChaduxTt 2007). The proposed plan to
support the amended ROD was submitted to the public on June 28, 2008, to provide
information and solicit public input on the Navy’s recommended action (ChaduxTt 2008).
These documents are available to the public at the information repositories maintained at the
San Francisco Main Library and Anna E. Waden Bayview Library and at the administrative
record file. The information repository at the San Francisco Main Library also contains a
complete index of the administrative record file (see Attachment A), along with information
about how to access the complete file at the Naval Facilities Engineering Command Southwest
offices in San Diego, California.

A public comment period for Parcel B was held from June 28, 2008, to July 28, 2008. A public
meeting was held on July 8, 2008. A notice of the public comment period and public meeting
was published in the San Francisco Examiner on July 5, 2008 and the San Francisco Bayview on
July 2, 2008. Attachment B contains a copy of the public notice.
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At the public meeting, the BRAC environmental coordinator and the Navy remedial project
manager gave presentations on the conditions at Parcel B, and representatives from the Navy and
environmental regulatory agencies were available to answer questions. A court reporter prepared
a transcript of the meeting (see Attachment B). Responses to written comments received during
the public comment period are included in the responsiveness summary as part of this amended
ROD (see Attachment C). [Attachments A and B to be provided in the draft final amended
ROD.]
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TABLE 3-1: SUMMARY OF HUNTERS POINT SHIPYARD FACT SHEETS AND NEWSLETTERS
Parcel B Amended Record of Decision, Hunters Point Shipyard, San Francisco, California

Date Title
Fact Sheets
May 2001 Hunters Point Annex Radiological Activities Summary
June 2001 Parcel B Sandblast Grit Fact Sheet
July 2001 Hunters Point Shipyard Formerly Utilized Defense Sites
March 2003 Hunters Point Shipyard Historical Radiological Assessment Fact Sheet
May 2003 Hunters Point Shipyard Historical Radiological Assessment Fact Sheet
September 2003 Hunters Point Shipyard Historical Radiological Assessment Fact Sheet
October 2003 Hunters Point Shipyard Historical Radiological Assessment Fact Sheet
November 2003 Hunters Point Shipyard Historical Radiological Assessment Fact Sheet
February 2004 Hunters Point Shipyard Historical Radiological Assessment Fact Sheet
March 2004 Hunters Point Shipyard Historical Radiological Assessment Fact Sheet
Newsletters
March 1994 Hunters Point Annex Environmental Cleanup News Issue
October 1994 Hunters Point Annex Environmental Cleanup News Issue
January 1995 Hunters Point Annex Environmental Cleanup News Issue
June 2000 What is Hunters Point Shipyard
September 2000 Parcel B Cleanup Moving Forward

April = June 2001

Environmental Cleanup

October — December 2001 = Parcel B Remedial Action

January — March 2002 Environmental Cleanup

April — September 2002 Environmental Cleanup

Proposed Plan
October 1996 Proposed Plan
June 2008 Revised Proposed Plan

Note:

The Navy also provides monthly progress reports (MPR) to the community on an on-going basis (11 times per year).
Preparation of MPRs began in March 2005. MPRs are distributed at monthly meetings of the Restoration Advisory Board.
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4.0 SCOPE AND ROLE OF THE RESPONSE ACTION

HPS is a large federal facility that contains several potential source areas. Sites on HPS have
been grouped into nine parcels — Parcels B, C, D-1, D-2, E, E-2, F, G, and UC-1 — to facilitate
the investigation, remediation, and property transfer process under BRAC. The Navy transferred
former Parcel A to the San Francisco Redevelopment Agency in December 2004. Parcel D was
further subdivided into D-1, D-2, G and UC-1. This amended ROD addresses Parcel B. RODs
are planned for all parcels at HPS. The current FFA schedule for these RODs is presented
below.

Parcel Anticipated Final ROD Approval Date

B January 2009
C July 2009

D-1 July 2009

D-2 January 2009
E November 2010

E-2 February 2010
F March 2013
G January 2009

uC-1 July 2009

Petroleum-contaminated areas of Parcel B are not part of this amended ROD and are currently
addressed under the HPS TPH program, with regulatory oversight provided by the Water Board.
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5.0 SITE CHARACTERISTICS

This section summarizes information on the physical features, ecology, geology, hydrogeology,
and the nature and extent of contamination in soil and groundwater at Parcel B. A complete
discussion of evaluation methods, sampling locations, chemicals detected, nature and extent of
contamination, fate and transport, and evaluation of human and ecological risks is presented in
the remedial investigation (RI) report (PRC and others 1996), feasibility study (FS) report
(PRC 1996b), and the TMSRA (ChaduxTt 2007).

5.1 PHYSICAL FEATURES

More than 80 percent of HPS consists of relatively level lowlands that were mostly constructed
by placing borrowed fill material from a variety of sources, including serpentinite bedrock from
the shipyard, construction debris, and waste materials (such as used sandblast materials). The fill
supported new buildings, construction, and in some cases filled the margin of San Francisco Bay.
Most of Parcel B is located in the lowlands, with surface elevations between 0 to 10 feet above
mean sea level. About 75 percent of the ground surface at Parcel B is covered by pavement and
buildings; the western portion (IR-07 and IR-18) is unpaved and without structures. There is no
surface water on Parcel B. The shoreline at Parcel B includes a mix of sandy beach and riprap
(shoreline of Redevelopment Block BOS-1), concrete and wooden seawalls (Block BOS-2), and
riprap and concrete seawalls (Block BOS-3) (see Figure 1-3).

5.2 EcoLoGy

Most of Parcel B is covered by pavement and buildings. With little open space for flora and
fauna, Parcel B is considered to have insignificant terrestrial habitat value. No threatened or
endangered species are known to inhabit HPS or its vicinity (PRC 1996b). However,
ecological receptors may inhabit or use the shoreline areas at Redevelopment Blocks BOS-1
and BOS-3.

The shoreline of Block BOS-1 consists of about 1.5 acres that coincides with the southern
portion of the India Basin. This shoreline area includes approximately 1,300 square feet (ft°) of
tidal marsh wetlands. The shoreline of Block BOS-3 consists of about 0.3 acre on the peninsula
known as Point Avisadero (see Figure 1-3). The shoreline of Block BOS-3 is nearly completely
covered by riprap for erosion control, with little or no interstitial soil between individual rocks,
or consists of the concrete wall of a dry dock. Field observations found that mainly invertebrates
and birds use the shoreline habitat.

Avian species reported or expected to forage along the shoreline or in adjacent offshore areas
include the black-bellied plover, black turnstone, sanderling, long-billed curlew, dunlin,
double-crested cormorant, surf scoter, American kestrel, red-tailed hawk, and peregrine falcon
(Tetra Tech and Levine-Fricke-Recon, Inc. [LFR] 2000). Mammals observed in or expected to
use the Parcel B shoreline include the California ground squirrel and the house mouse.
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5.3 GEOLOGY

The peninsula that forms HPS is within a northwest-trending belt of Franciscan Complex bedrock
known as the Hunters Point Shear Zone. HPS is underlain by five geologic units: the youngest of
Quaternary age; and the oldest, the Franciscan Complex bedrock, of Jurassic-Cretaceous age. In
general, the stratigraphic sequence of these geologic units, from youngest (shallowest) to oldest
(deepest), is as follows: Artificial Fill; Undifferentiated Upper Sand Deposits; Bay Mud Deposits;
Undifferentiated Sedimentary Deposits; and Franciscan Complex Bedrock.

Artificial Fill covers the entire surface, except for colluvium and alluvium on the hillside at the
southern edge. The Bay Mud separates the Undifferentiated Upper Sands and the Artificial Fill
from the lower Undifferentiated Sedimentary Deposits over most of Parcel B; however, the Bay
Mud is absent in some areas in the western and central portions of the parcel, and these two
formations directly contact each other in those areas. The eastern portion of Parcel B that includes
the peninsula called Point Avisadero is characterized by a thin layer of Artificial Fill over bedrock.

The Franciscan Complex contains a variety of rock types, including basalt, chert, sandstone,
shale, and serpentinite. Some of these rock types contain wide-ranging concentrations of
naturally occurring metals; serpentinite also contains naturally occurring asbestos minerals. Both
metals and asbestos influence the remediation alternatives discussed later in this amended ROD.

5.4 HYDROGEOLOGY

The hydrostratigraphic units at HPS include (1) the A-aquifer, (2) the aquitard, (3) the B-aquifer,
and (4) the deep bedrock water-bearing zone. The A-aquifer at Parcel B consists mainly of
unconsolidated Artificial Fill that overlies the aquitard and bedrock and forms a continuous zone
of unconfined groundwater across the parcel. Alluvium and colluvium, Undifferentiated Upper
Sand Deposits, and shallow bedrock also are part of the A-aquifer at various locations across
Parcel B. The A-aquifer generally thickens from about 15 feet in the southwest to as much as
80 feet in the northeast, but averages about 25 feet thick over most of Parcel B.

The B-aquifer consists mainly of Undifferentiated Sedimentary Deposits that overlie bedrock or
are contained within the Bay Mud Deposits at a few locations near the bay margin. The
B-aquifer is not continuous across Parcel B but exists primarily in two separate areas — along
the western parcel boundary, and in a portion of the central area of the parcel. The semiconfined
B-aquifer includes interbedded sands and clayey silts and ranges in thickness from about 5 to 15
feet where it is present and averages 10 feet thick. The bedrock water-bearing zone is not
considered an aquifer because of its low capacity for water production (primarily from fractures).

Bay Mud Deposits act as an aquitard that separates the A- and B-aquifers over most of the
parcel, except for part of the western portion and some of the central portion, where the Bay Mud
is absent and the A- and B-aquifers are adjacent. Hydraulic communication is restricted,
although not prevented, in areas where Bay Mud Deposits are present, and the potential for
communication between the A- and B-aquifers is greater where the Bay Mud Deposits are
absent. However, previous investigations (Tetra Tech 2001a) concluded that, although lithologic
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data suggest the potential for communication, chemical results do not indicate communication
exists. The Bay Mud Deposits generally thicken from where they pinch out against the historical
shoreline in the southwest to 40 feet near the bay margin in the northeast. Dredging has removed
the Bay Mud and B-aquifer at various locations across Parcel B. Nearly all the groundwater
monitoring wells at Parcel B are screened in the A-aquifer. Only two wells are screened in the
B-aquifer, and no wells at Parcel B are screened in the bedrock water-bearing zone.

In general, groundwater flows from south to north, toward San Francisco Bay. Based on tidal
influence studies conducted during the RI (PRC and others 1996) and the FS (PRC 1996b), the
tidal influence zone extends inland up to about 300 feet from the shoreline. Tidal influence may
also mix groundwater with bay water, but mixing usually does not occur as far inland as do the
fluctuations in groundwater elevation.

5.5 NATURE AND EXTENT OF CONTAMINATION

Activities associated with known or potential chemical releases at Parcel B were identified and
environmental investigations were conducted to identify and assess the nature and extent of
contaminants in soil, groundwater, and sediment (see Section 2.2.2).

5.5.1 Soil

The chemicals of concern (COC) in soil at Parcel B after the remedial and removal actions of
1998 through 2005 have not changed substantially compared with those identified in the 1997
ROD and the subsequent RD. Table 5-1 lists the broad categories of COCs in soil at Parcel B,
potential sources for these chemicals, and volumes of soil removed during previous remedial
actions.  Although the list of COCs has not changed significantly, the volume of soil
contaminated by these COCs, and especially by organic chemicals, is much smaller now than in
1997. The Navy’s knowledge of the distribution of inorganic chemicals in native soil and
artificial fill has increased greatly as a result of the extensive excavations and sampling at Parcel
B since 1998. In particular, the ubiquitous nature of metals in fill is much clearer now than
during the initial design of the remedial action and is a large part of the reason for the
reevaluation of the soil remedy considered in this amended ROD. Table 5-2 summarizes
concentrations of COCs remaining in soil at Parcel B.

In this document, the term “ubiquitous” refers to metals that are naturally occurring or are in the
same concentration ranges as naturally occurring metals in the source material (including
material from the same geologic formations in the San Francisco area) used for filling at HPS.
The Navy acknowledges that industrial sources of metals exist at HPS, and there is a potential
that some concentrations of metals could have sources other than naturally occurring materials.
The Navy has worked to remove these sources during the response actions taken to date. The
Navy acknowledges that the regulatory agencies do not agree with the Navy’s position that
ubiquitous metals are naturally occurring. Remedial alternatives developed in this amended
ROD address these concentrations of metals, regardless of their source.
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The original conceptual site model for Parcel B assumed that the distribution of contaminants
was the result of discrete releases of chemicals (the “spill model”) from industrial activities by
the Navy or other tenants, except for several ubiquitous metals present throughout Parcel B.
However, the spill model for chemical releases does not apply to the debris fill at IR-07/18 or for
other areas where quarried native rock was used as fill. Although the Navy successfully
achieved the 1997 ROD remediation goals at the majority of excavations conducted during the
remedial actions, the conceptual site model needed to account for the ubiquitous nature of metals
contained in the fill used to construct many areas of Parcel B, and to address the use of debris as
fill at IR-07/18. The remedial alternatives proposed in the amended ROD address these changes
to the conceptual site model.

5.5.2 Groundwater

The characterization of COCs in groundwater at Parcel B has increased greatly since the
1997 ROD. The implementation of the RAMP in 1999 and the subsequent, continuous
quarterly monitoring have increased the knowledge of the distribution of chemicals in
groundwater.

The COCs in groundwater have not changed considerably since 1997; however, much more is
known about the distribution and concentrations of COCs. No chemical plumes in
groundwater were identified in the 1997 ROD. However, subsequent sampling found
concentrations of VOCs in the area of IR-10 to be an order of magnitude higher than was
known when the ROD was prepared and to form a recognizable plume. This new information
contributed to the need to amend the original ROD. Table 5-3 summarizes concentrations of
COCs in groundwater based on samples collected through November 2004. The Navy also has
reviewed the results of samples collected after November 2004 and has found that the post-
2004 data are consistent in terms of COCs and would not change the updated groundwater
characterization. The Navy will review current data from groundwater samples during the RD
to focus the remediation activities for groundwater.

COCs in groundwater in the A-aquifer include (1) VOCs, especially trichloroethene and its
breakdown products, (2) chromium VI, and (3) mercury. An additional screening evaluation of
surface water quality to evaluate potential ecological risks from exposure to groundwater as it
interacts with surface water indicated that potential risk may be posed by chromium VI, copper,
lead, and mercury. Some of these COCs are found in samples from multiple wells and represent
plumes in groundwater. Other COCs are found in only individual wells and are not referred to as
plumes. Figure 5-1 shows the locations of VOCs, chromium VI, and mercury in groundwater at
Parcel B. Copper and lead were detected infrequently at individual wells with no defined
groundwater plumes.

The areal extent of the IR-10A VOC plume near Building 123 is stable, and concentrations
within the plume are decreasing as the result of ZVI injection during treatability study testing
in 2003 and 2004. Maximum concentrations of VOCs measured in samples collected during
November 2004 include 340 micrograms per liter (ug/L) of trichloroethene, 200 pg/L of
cis-1,2-dichloroethene, and 170 pg/L of vinyl chloride. Current maximum concentrations of
these VOCs measured in samples collected in October 2007 are lower than were measured in
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November 2004: 5 pg/L for trichloroethene, 93 pg/L for cis-1,2-dichloroethene, and 23 pg/L
for vinyl chloride.

The plume of chromium VI (IR-10B) near Building 123 was found to be confined to a single
well (IRLOMW12A) during a delineation investigation in 2002. (Refer to Appendix H of the
TMSRA for more details.) The maximum concentration of chromium VI detected at well
IRIOMW12A was 680 pg/L (in a sample collected in December 2005). Well IRLOMW12A was
decommissioned in July 2006 and replaced by well IRIOMW82A, located about 13 feet
northeast of former well IRLOMW12A. Chromium VI was not detected at the reporting limit of
0.5 pg/L in samples collected from well IRLOMWS82A in August and October 2007.

Groundwater samples from well IR26MWA47A have indicated consistent detections of mercury
since March 2002, when the well was installed. Mercury concentrations ranged up to 3.1 pg/L
(measured in October 2007). Mercury was also detected in groundwater samples collected at
new well IR26MW49A that was installed in July 2006 downgradient from well IR26MW47A.
Concentrations of mercury in samples collected from well IR2Z6MWA49A range about 1 to 2.5
Mg/L in samples collected since this well was installed. Mercury detections in samples from
wells IR2Z6MW47A and IR26MW49A may be related to mercury observed in soil samples at
nearby Excavation EE-05. Mercury in soil deeper than 10 feet bgs at Excavation EE-05 is
suspected as a source to groundwater. The Navy is conducting a TCRA to address the mercury
source area, and remedial alternatives in this amended ROD consider options to address mercury
in groundwater in this area.

The surface water quality evaluation indicated that copper and lead were COCs (copper at well
IRO7TMW20A and lead at wells IRO7TMWS-2 and IR26MWA48A). Detections of copper and lead
in groundwater samples collected from these wells were infrequent and sporadic; however,
copper and lead were conservatively included as COCs, and remedial alternatives in this
amended ROD consider options to address copper and lead in groundwater in these areas.

5.5.3 Sediment

The Navy investigated the nature and extent of chemicals in sediments along the shoreline at
IR-07 and IR-26 (Tetra Tech and ITSI 2004b). COCs in sediment include metals, pesticides,
polychlorinated biphenyls (PCB), and polycyclic aromatic hydrocarbons (PAH). Table 5-4
summarizes concentrations of COCs sediment.

5.5.4 Radionuclides

The Navy investigated the use of radionuclides at HPS under the HRA (NAVSEA 2004).
Radiological surveys have been performed on the grounds and buildings at Parcel B to assess the
extent of contamination and the types of radionuclides present. The HRA lists the structures and
areas considered to be radiologically impacted. The potential for residual radioactive
contamination at each impacted site was identified through an evaluation of historical information,
previous radiological survey results, and site reconnaissance. Table 5-5 lists the radiologically
impacted buildings, former building sites and areas, and infrastructure (sanitary sewers and storm
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drains) at Parcel B and the radionuclides potentially present. Table 5-6 summarizes the evaluation
of residual radioactivity in these impacted buildings, areas, and infrastructure. Figure 5-2 shows
the locations of radiologically impacted areas and buildings. Detailed descriptions of the
assessments of residual contamination from radiological operations are contained in the HRA
(NAVSEA 2004) and the radiological addendum to the TMSRA (TtEC 2008).

The HRA identified the potential radionuclides of concern at Parcel B; these chemicals include
cobalt-60 (BOCog, strontium-90  (*°Sr), cesium-137 (**Cs), radium-226 (*°Ra), and
plutonium-239 (“**Pu) (NAVSEA 2004). The potential sources of contamination included
(1) potential disposal of decontamination materials from ships used during atomic weapons
testing in the South Pacific during the 1950s that were decontaminated at the shipyard,
(2) radiological decontamination of personnel, (3) storage of samples from atomic
weapons testing, (4) radiological sample counting, (5) storage and disposal of radioluminescent
devices, (6) non-destructive testing and gamma radiography, and (7) storage of low-level
radioactive waste.
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TABLE 5-1: OVERVIEW OF CHEMICALS REMAINING IN SOIL
Parcel B Amended Record of Decision, Hunters Point Shipyard, San Francisco, California

Volume of
Contaminated Soil
Redevelopment Removed
Site Name® Blocks Site Description Chemicals of Concern® Possible Sources® (Cubic Yards)
IR-07 2,3,B0OS1 Sub-Base Area Metals, SVOCs, and Disposal of sandblast waste, disposal of waste oil at 52,500
PCBs IR-07 and IR-18, and bedrock-derived fill
IR-10 8 Building 123 Metals, VOCs, Naturally occurring or anthropogenic metals, 1,400
(Battery and Electroplating Shop) SVOCs, and PCBs  releases of waste acids and plating solutions into
the floor drains inside Building 123, leaks from acid
drain lines
IR-18 1, 2, BOS-1 Waste Oil Disposal Area Metals, SVOCs, and Disposal of waste oil containing lead or placement 22,000
PCBs of lead-contaminated fill material, disposal of waste
oil, and bedrock-derived fill
IR-20 12 Building 156 (Rubber Shop) Metals, VOCs, Naturally occurring or anthropogenic metals and 3,100
SVOCs, and PCBs  storage of waste oils and chemicals in Building 156
IR-23 5, 6, BOS-1, Building 146 (Tactical Air Navigation Metals, VOCs, Petroleum hydrocarbon surface spill and naturally 2,800
BOS-2 Facility), Building 161 (Maintenance SVOCs, and PCBs  occurring or anthropogenic metals
Service), Building 162 (Paint Storage),
and Tank S-136
IR-24 9,12, BOS-2 Building 124 (Acid Mixing Plant), Metals, VOCs, Naturally occurring or anthropogenic metals, lead- 4,200
Building 125 (Submarine Cafeteria), and SVOCs, and PCBs  containing fuel and waste paint, releases of diesel
Buildings 128 and 130 (Machine Shop) fuel and lubrication oil along the distribution
pipelines that make up IR-46, and leakage of fuel
from the fuel distribution lines
IR-26 15, 16, BOS-3  Building 157 (Nondestructive Testing Metals, VOCs, Naturally occurring or anthropogenic metals and 7,500
Laboratory) and Area XIV SVOCs, and PCBs  petroleum-related contamination
IR-42 7 Building 109 (Police Station), Metals, SVOCs, and  Naturally occurring or anthropogenic metals and 300
Building 113 (Tug Maintenance Shop PCBs petroleum-related contamination
and Salvage Divers Shop), and Building
113A (Machine Shop, Torpedo
Maintenance Shop, Tug Maintenance
Shop, and Electrical Substation)
IR-46 9,12, BOS-2 Fuel Distribution Lines Metals, SVOCs, and  Naturally occurring or anthropogenic metals, releases 19,100
(Fuel PCBs from fuel line system, spilled fuel or oil from tanks and
Lines) distribution pipelines, diesel fuel and lube oil pipelines
(and waste fuel and oil lines), and other petroleum-
related contamination
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TABLE 5-1: OVERVIEW OF CHEMICALS REMAINING IN SOIL AT PARCEL B (CONTINUED)
Parcel B Amended Record of Decision Hunters Point Shipyard, San Francisco, California

Volume of
Contaminated Soil
Redevelopment Removed*
Site Name® Blocks Site Description Chemicals of Concern® Possible Sources® (Cubic Yards)
IR-60 BOS-2 Dry Docks 5, 6, and 7 Metals and SVOCs  Naturally occurring or anthropogenic metals and 600
] ship painting
IR-61 6 Building 122 (Electrical Substation V Metals and PCBs Naturally occurring or anthropogenic metals and 100
and Compressor Plant) ) transformer release of PCBs
IR-62 4,5 Buildings 115 and 116, Submarine None® Not applicable Not applicable
Training Buildings and School ]
SI-31 7 Building 114, Offices ) None® Not applicable Not applicable
S1-45 7 Steam Line System None® Not applicable Not applicable
Notes:
a IR-06 is not included in this table because it will be addressed as part of Parcel C and will be evaluated in future 5-year reviews that will be issued after a Parcel C ROD. Although portions
of IR-50 (storm drain and sanitary sewer systems) and IR-51 (former transformer sites) within Parcel B are addressed by the Parcel B ROD, information on contamination associated with
these sites is presented with the IR sites that contain the contamination associated with IR-50 and IR-51.
b Chemical groups listed include chemicals evaluated in the human health risk assessment; these chemicals also exceed the soil cleanup levels defined in the ROD (Navy 1997) and subsequent
ESDs (Navy 1998, 2000).
c Sources listed were identified in the Parcel B remedial investigation and feasibility study (PRC, HLA, Levine-Fricke, and Uribe and Associates 1996; PRC 1996), and information gathered during
the remedial action.
d Volumes of contaminated soil are based on the volumes excavated according to the construction summary report (ChaduxTt 2008) and TPH closeout report (TPA-CKY Joint Venture 2005), and
other estimates from remedial action activities.
e No chemicals were detected at levels that exceed remedial action objectives defined in the ROD (Navy 1997) and subsequent ESDs (Navy 1998, 2000). IR-62 contained only fuel-related
contamination that was not commingled with chemicals identified in the ROD and ESDs.
ESD Explanation of significant difference PRC PRC Environmental Management, Inc. SVOC  Semivolatile organic compound
HLA  Harding Lawson Associates ROD Record of decision TPH Total petroleum hydrocarbons
IR Installation Restoration Sl Site inspection VOC Volatile organic compound
PCB  Polychlorinated biphenyl
Sources:

ChaduxTt. 2008. “Final Parcel B Construction Summary Report, Hunters Point Shipyard, San Francisco, California.” July 25.

Navy. 1997. “Hunters Point Shipyard, Parcel B, Record of Decision.” November 16.

Navy. 1998. “Explanation of Significant Difference, Naval Station Treasure Island, Hunters Point Annex.” August 24.

Navy. 2000. “Final Explanation of Significant differences, Parcel B, Hunters Point Shipyard, San Francisco, California.” May 4.

PRC. 1996. “Parcel B Feasibility Study Final Report, Hunters Point Shipyard, San Francisco, California.” November 26.

PRC, HLA, Levine-Fricke, and Uribe & Associates. 1996. “Parcel B Remedial Investigation, Draft Final Report, Hunters Point Shipyard, San Francisco, California.” June 3.

TPA-CKY Joint Venture. 2005. “Draft Final Site Closeout Report, Total Petroleum Hydrocarbon Program Corrective Action Implementation Soil Removal for Parcels B, C, D, and E, Hunters
Point Shipyard, San Francisco, California.” June.
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TABLE 5-2: DATA SUMMARY FOR CHEMICALS OF CONCERN IN SOIL
Parcel B Amended Record of Decision, Hunters Point Shipyard, San Francisco, California

Sample Size Minimum Maximum
Concentration Concentration

Chemical Detected Total (mg/kg) (mg/kg)
Antimony 236 461 0.69 78.1
Aroclor-1254 54 619 0.005 6.5
Aroclor-1260 335 939 0.004 50
Arsenic 540 761 0.43 240
Benzo(a)anthracene 593 1,479 0.008 2.6
Benzo(a)pyrene 598 1,475 0.008 2.8
Benzo(b)fluoranthene 651 1,498 0.008 29
Benzo(k)fluoranthene 399 1,456 0.008 3.1
Beta-BHC 8 477 0.001 0.008
Bis(2-ethylhexyl)phthalate 38 668 0.01 9.3
Cadmium 240 535 0.11 7.9
Copper 1,046 1,061 1.9 5,400
Dibenz(a,h)anthracene 157 1,263 0.009 0.43
Dieldrin 34 480 0.002 0.18
Heptachlor epoxide 23 477 0.001 0.015
Indeno(1,2,3-cd)pyrene 356 1,309 0.008 0.99
Iron 506 506 3000 83,200
Lead 998 1,030 0.33 8,540
Manganese 892 892 55 41,400
Mercury 493 683 0.027 90.1
Naphthalene 141 1,164 0.008 5.6
Tetrachloroethene 36 368 0.0013 2.8
Trichloroethene 243 514 0.00023 230
Vanadium 506 506 6.7 149
Zinc 943 966 12.6 1,880

Notes:

Data summary includes samples collected from 0 to 10 feet below ground surface
BHC Benzene hexachloride
mg/kg Milligram per kilogram
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TABLE 5-3: DATA SUMMARY FOR CHEMICALS OF CONCERN IN GROUNDWATER
Parcel B Amended Record of Decision, Hunters Point Shipyard, San Francisco, California

Sample Size Minimum
Concentration |Maximum Concentration

Chemical Volatile?? | Detected Total (ug/L) (ug/L)
A-Aquifer
1,2,4-Trichlorobenzene Y 24 724 0.45 200
1,2,4-Trimethylbenzene Y 7 50 3.4 93
1,2-Dichlorobenzene Y 91 728 0.27 62,000
1,2-Dichloroethane Y 77 782 0.14 150,000
1,2-Dichloroethene (total) Y 48 373 0.3 57,000
1,2-Dichloropropane Y 18 767 2 350
1,3,5-Trimethylbenzene Y 4 50 0.79 22
1,4-Dichlorobenzene Y 74 730 0.22 15,000
2,4,6-Trichlorophenol 1 390 24 24
2,4-Dimethylphenol 18 390 8 16,000
2,4-Dinitrotoluene 1 415 4,900 4,900
2-Methylnaphthalene 36 450 0.45 920
4-Methylphenol 12 377 1.5 9,100
Arsenic 207 557 1.125 51.1
Benzene Y 86 799 0.12 400
Benzo(a)anthracene 7 484 0.01 3.5
Benzo(a)pyrene 2 481 0.21 3.5
Bromodichloromethane Y 3 767 5.6 130
Chlorobenzene Y 53 764 0.22 2,300
Chloroethane Y 12 767 13 81
Chloroform Y 34 782 0.2 39
Chrysene 5 485 0.015 200
cis-1,2-Dichloroethene Y 182 507 0.16 58,000
Dichlorodifluoromethane Y 13 453 1.7 59
Mercury Y 62 549 0.0275 8
Methylene chloride Y 10 767 04 200
Naphthalene Y 62 506 0.055 370
Pentachlorophenol 4 391 0.65 6,100
Tetrachloroethene Y 78 782 0.18 72,000
trans-1,2-Dichloroethene Y 72 507 0.14 2,400
Trichloroethene Y 183 782 0.18 18,000
Trichlorofluoromethane Y 28 453 0.25 5,900
Vinyl chloride Y 115 782 0.4 6,600
B-Aquiferb
1,4-Dichlorobenzene Y 3 27 0.27 0.41
Antimony 3 27 2.7 211
Arsenic 5 26 25 9.5
Benzene Y 1 27 1 1
Chloroethane Y 1 27 13 13
Manganese 24 27 26.7 2,410
Pentachlorophenol 1 28 24 24
Thallium 3 23 14 8.35
Trichloroethene Y 1 27 2 2
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TABLE 5-3: DATA SUMMARY FOR CHEMICALS OF CONCERN IN GROUNDWATER (CONTINUED)
Parcel B Amended Record of Decision, Hunters Point Shipyard, San Francisco, California

Notes:

Data summary is based on the groundwater data set used for the HHRA, which evaluated data collected
through November 2004.

a Volatile chemicals in the A-aquifer were evaluated for potential health risks from subsurface vapor intrusion to indoor air.
b Data summary is based on B-aquifer data combined with A-aquifer data to address potential hydraulic

communication between the A- and B-aquifers.
ug/L Microgram per liter

HHRA Human health risk assessment
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TABLE 5-4: DATA SUMMARY FOR CHEMICALS OF CONCERN IN SEDIMENT
Parcel B Amended Record of Decision, Hunters Point Shipyard, San Francisco, California

Sample Size Minimum Maximum
Concentration Concentration

Chemical Detected Total (mg/kg) (mg/kg)
4,4'-DDD? 2 63 0.0023 0.0055
4,4-DDE? 7 63 0.0018 0.03
4,4-DDT? 39 64 0.0022 0.12
Aluminum 64 64 1,300 22,000
Aroclor-1248° 1 64 0.1 0.1
Aroclor-1254° 4 64 0.15 1.1
Aroclor-1260° 51 64 0.016 59
Copper 64 64 16 5,400
Dibenz(a,h)anthracene 19 64 0.011 0.43
Dieldrin 15 64 0.0027 0.045
Lead 64 64 6.6 1,200
Methoxychlor 2 63 0.017 0.046
Zinc 64 64 26 1,300
Notes:
a Evaluated in the SLERA as total DDT (summed concentration of DDT and its metabolites DDD and DDE)
b Evaluated in the SLERA as total Aroclors (summed concentration of Aroclors)

DDD Dichlorodiphenyldichloroethane

DDE Dichlorodiphenyldichloroethene

DDT Dichlorodiphenyltrichloroethane

mg/kg Milligram per kilogram

SLERA  Screening-level ecological risk assessment
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TABLE 5-5: RADIOLOGICALLY IMPACTED SITES

Parcel B Amended Record of Decision, Hunters Point Shipyard, San Francisco, California

Building/
Site Isotopes of Redevelopment
Number Interest Block(s) Former Use Current Status
103 Strontium-90, 4 Submarine barracks (1951); personnel decontamination Leased to San Francisco
Cesium-137, center for Operation Crossroads personnel Redevelopment Agency;
Plutonium-239 used by artists from The Point
113 Strontium-90, 7 Tug maintenance facility; salvage diver facility; torpedo San Francisco
Cesium-137, storage and overhaul (1951-1964); sample storage from Police Department storage
Plutonium-239 atomic weapons tests
113A Cesium-137, 7 Torpedo storage building; nondestructive testing facility Smith-Emery
Radium-226 (radiography); machine and maintenance shop; shipyard
analytical laboratory; radioactive material storage building;
radiographer’s vault; waste disposal and storage building;
used to store sheet lead from Building 364
114 Strontium-90, 7 Naval Radiological Defense Laboratory design branch and Demolished
Cesium-137, technical library (1951)
Radium-226
130 Cesium-137, 9,12 Pipefitter shop; general shops; ship repair shop; machine Environmental storage
Radium-226 shop; metal working shop; shop service (1968-1973);
occupied by Protective Finishes Co. (1994); used by Navy
for low-level radioactive waste and investigation-derived
waste storage (1994)
140 and Strontium-90 16, BOS-3 Dry Dock 3 and pumphouse and discharge channel Unoccupied
discharge Cesium-137,
channel Radium-226,
Plutonium-239
142 Strontium-90, 16 Air raid shelter A; storage; high-level sample counting Demolished
Cesium-137, room; low background counting room
Radium-226,
Plutonium-239
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TABLE 5-5: RADIOLOGICALLY IMPACTED SITES (CONTINUED)
Parcel B Amended Record of Decision, Hunters Point Shipyard, San Francisco, California

Building/
Site Isotopes of Redevelopment
Number Interest Block(s) Former Use Current Status
146 Strontium-90, 6 Industrial and photo laboratory (1951-1964); general Unoccupied
Cesium-137, shops; radioactive waste storage area; radioluminescent
Radium-226 device turn-in building; tactical air navigation facility; lead-
lined vault for shipyard x-ray sources
157 Cobalt-60, 15 Industrial laboratory; nondestructive testing; sound Demolished
Cesium-137, laboratory; testing center for metals (radiography); metal
Radium-226, shop
IR-07 Strontium-90, 2, 3, BOS-1 Flat land area built by the Navy to support conventional Undeveloped open land
Cesium-137, (non-nuclear) submarine maintenance; potential disposal
Radium-226, of ship decontamination debris and burial of
Plutonium-239 radioluminescent devices
IR-18 Strontium-90, 1, 2, BOS-1 Flat land area built by the Navy; waste oil disposal area; Undeveloped open land
Cesium-137, potential disposal of ship decontamination debris and
Radium-226, burial of radioluminescent devices; recreational vehicle
Plutonium-239 camping and parking
Sanitary Strontium-90, All Disposal of sanitary waste and conveyance of storm water; Demolished
Sewersand  Cesium-137, potentially contaminated by radiological waste from
Strom Radium-226 buildings
Drains
Notes:  Ship berths and piers are considered to be radiologically impacted, but are considered part of Parcel F.
IR Installation Restoration
Sources:

Naval Sea Systems Command. 2004. “Historical Radiological Assessment, Volume |l, Use of General Radioactive Materials, 1939-2003, Hunters Point Shipyard.” August 31.

Tetra Tech EC Inc. 2008. “Final Parcel B Technical Memorandum in Support of a Record of Decision Amendment Radiological Addendum, Hunters Point Shipyard, San Francisco,

California.” March 14.
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TABLE 5-6: BUILDING AND AREA ASSESSMENT AND CLASSIFICATION FOR RADIOLOGICAL

CONTAMINATION
Parcel B Amended Record of Decision, Hunters Point Shipyard, San Francisco, California

Potential Migration
Pathway

Contamination Potential Contaminated Medium

3 8 L £ = E
5 3 5 g e 2
= = _ on o = v _ un O = (4
= c T o & 8 w ® 5 8 & £ w @
o S e n § 5 S ¢ o ®» § = S 9 o
c0n &0 > 2 o £t o B S 9 o £ o B 5 o
idi Se 52 > ¢ 2 8 3 3¢ §E8Fgc §2
BuildingNo. 338 3 8 = £ £ 8 £ 3 s = £ & ¢ 3 5 =
T e €0 €0 c € 5 5 5 2 & 5 & 5 5 5 2 £ 5 ©
X XL 0 O »u n v 0O < u»n. o »nw n nu O « »n QO
103 v N(N|N[(N|N[L|L{N|N[N|N[(NJ|L|N
113 v N|IN(N[(N(N[L|{N|{N|{N|N|N|N|L|N
113A v N(N|N[(N|N[L|N[(N|N[N|N[NJ|L|N
114 Site v LIN(N|N(N|L|{N|N[{N|(N/ N|N|L|(N
130 v N|IN(N[(N(N[(N|N|L|{N|N|N|N|N|N
140 and
Discharge v N(N|N[(N|N[L|L{N|N[N|N(N|L|L
Channel
142 v LIN(N|N(N|L|{N|L|{N|N/ N|N|L|(N
146 v N|IN(N[(N(N[(L|{N|{N|{N|N|N|N|L|N
157 Site v N(N|N[(N|N[L|N[(N|N[N|N[(N|L|N
IR-07 v LIL{N|N[(N|L|N|L|[L|{N|N|N|N|N
IR-18 v LIL{N|N[(N|L|N|L|[L|N| N|N|N|N
Storm Drains v N[(L|N[(N|N(L|H{N|JL|[N|N(NJ|L|M
Sanitary v N(L|N[(N|N(L|H{N|JL|{N|N(NJ|L|M
Sewers
Notes:
H High — Evidence of contamination in the medium or migration pathway has been identified.
IR Installation Restoration
L Low — The potential for contamination in the type of medium or migration pathway is remote.
M Moderate — The potential for contamination in the medium or migration pathway exists, although the extent has not been
fully assessed.
N None — Evidence of contamination in the specific medium or migration pathway has not been found, or known

contamination has been removed, and surveys indicate that the medium or migration pathway meets current remedial
action objectives.
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6.0 CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES

This section discusses (1) current and reasonably anticipated future land uses, and (2) current and
potential groundwater and surface water uses. This information was incorporated into
development of exposure scenarios for the HHRA and development and evaluation of
remediation alternatives.

6.1 LAND USES

Parcel B is owned by the federal government and is under the jurisdiction of the Navy. Most of
the buildings at Parcel B are vacant, although a small number are used for commercial
enterprises such as artist studios. Except for the few occupied buildings, Parcel B is unoccupied
and unused. Most of Parcel B is fenced, and access is limited.

Based on the City and County of San Francisco’s reuse plan (SFRA 1997), Parcel B is expected
to be zoned to accommodate mixed uses, including a mixed residential/retail area, a research and
development area, a cultural and educational area, and open space. The mixed-use and research
and development areas could include single-family homes, upper-story housing, or live/work
arrangements, and a variety of commercial enterprises, artist studios, retail, and business services
on the ground floor. The cultural and educational area could include museums. The open space
areas will provide public access and use of the waterfront as well as provide a corridor for the
Bay Trail (hiking and bicycle access) close to the shoreline (SFRA 1997). The table below lists
the planned reuses for Parcel B as currently envisioned. Figure 1-3 shows the locations of the
types of reuses and the redevelopment blocks.

Redevelopment

Block Planned Reuse
1 Mixed Use
2 Research and Development
3 Research and Development
4 Mixed Use
5 Research and Development
6 Research and Development
7 Mixed Use
8 Mixed Use
9 Mixed Use
12 Mixed Use
15 Mixed Use
16 Educational/Cultural
BOS-1 Open Space
BOS-2 Open Space
BOS-3 Open Space
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Reuse plans are subject to change by the local government. Changes in the planned reuse could
cause additional changes to the RAOs and remediation goals (see Section 8.0) and could cause
further modifications to the ROD for Parcel B. CERCLA requires public involvement in
changes to the remedy that are significant or fundamental.

6.2 GROUNDWATER USES

Groundwater beneath HPS is not currently used for drinking water, irrigation, or industrial
supply. Drinking water is supplied to HPS by the City and County of San Francisco through its
municipal supply from the Hetch Hetchy watershed in the Sierra Nevada. The evaluation of
beneficial use considers the current Water Quality Control Plan (Basin Plan) for the San
Francisco Bay Basin (Water Board 2004), which identifies the following existing and potential
beneficial uses for groundwater: municipal and domestic water supply, industrial water supply,
industrial process water supply, and agricultural water supply.

6.2.1 A-Aquifer

The Water Board has concluded that the A-aquifer at HPS is unsuitable as a potential source of
drinking water (Water Board 2003). The Navy also considers the A-aquifer at Parcel B
unsuitable as a potential source of drinking water based on an evaluation of the site-specific
factors identified in EPA’s letter to the Navy (EPA 1999a).

6.2.2 B-Aquifer

Based on total dissolved solids data alone, the B-aquifer at Parcel B would be considered suitable
as a potential source of drinking water. However, results of the evaluation of site-specific factors
indicate that the B-aquifer has a low potential for use as a source of drinking water. These
site-specific factors include (1) the City and County of San Francisco’s prohibition on installing
domestic wells and the proximity of sewer lines and storm drains, (2) the lack of current or
historical use of the aquifer for water supply, (3) the limited size of this groundwater resource,
and (4) the proximity of saltwater to the aquifer and the potential for saltwater intrusion if
significant quantities of groundwater are withdrawn from the aquifer.

The evaluation of the B-aquifer suggests that it has a low potential as a source of drinking water.
However, the groundwater ingestion pathway was included in the HHRA for the B-aquifer
groundwater because of agreements with the BCT on the methodology.

6.3 SURFACE WATER USES

Parcel B does not have any naturally occurring surface streams or ponds. Storm water at
Parcel B is currently handled via surface swales and storm sewers.
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7.0 SUMMARY OF SITE RISKS

An HHRA and SLERA were conducted for Parcel B using data collected during previous
investigations (ChaduxTt 2007). The objective of the risk assessments was to estimate the risks
to human and ecological receptors from exposure to chemicals in soil and groundwater at
Parcel B. They provide the basis for taking action and identify the COCs and exposure pathways
that need to be addressed by the amended remedial action. Human health risks were
characterized separately for radioactive and nonradioactive chemicals. The HHRA for
nonradioactive chemicals is presented in the TMSRA (ChaduxTt 2007), and the HHRA for
radioactive chemicals is included in the radiological addendum to the TMSRA (TtEC 2008).
Section 7.1 and Section 7.2 summarize the methods used and results for the HHRA and SLERA.
Section 7.3 describes trigger levels for groundwater that were established to evaluate potential
impacts from groundwater to the surface water of San Francisco Bay.

71 HuMAN HEALTH RISK ASSESSMENT

A conceptual site model for human exposure was developed in the TMSRA to identify chemical
sources at Parcel B, affected environmental media, chemical release and transport mechanisms for
affected media, potentially exposed receptors, and potential exposure pathways for each receptor.
Figure 7-1 and Figure 7-2 illustrate the conceptual site models for exposure to nonradioactive and
radioactive chemicals. Section 7.1.3 presents details on the exposure assessment. Parcel B was
formerly part of the industrial support area at HPS and was used for shipping, ship repair, training,
barracks, and offices. Activities supporting these uses, such as painting, metalworking, and
storage, use, and disposal of liquids and fuels, are potential sources of chemicals.

The HHRA for Parcel B identified chemicals of potential concern (COPC) in soil and
groundwater, evaluated exposure scenarios based on possible future land uses, assessed toxicity,
and characterized cancer and noncancer health risks based on conservative assumptions. Details
of the HHRA are provided in Appendix A of the TMSRA (ChaduxTt 2007) and Appendix A of
the TMSRA radiological addendum (TtEC 2008). The HHRA methods and the results are
discussed below. Updates to the methodology for the HHRA were one of the central reasons
supporting the need for amending the original ROD.

711 Methodology

The following sections discuss the overall approach for the HHRA for non-radioactive chemicals
in soil and groundwater as well as specific details associated with the risk evaluations for
radionuclides.

7.1.1.1 Overall Approach for Non-radioactive Chemicals

The Navy developed the methodology used to prepare the HHRA in consultation with EPA
Region 9 and the California EPA Department of Toxic Substances Control (DTSC). Guidance
documents used to develop the methodology are provided in Appendix A of the TMSRA
(ChaduxTt 2007).

Draft Amended ROD for Parcel B 7-1 CHAD.3213.0019.0011



In addition, the following approaches developed by the HPS BCT (Tetra Tech 2003a;
Navy 2004) and the Navy were used in the HHRA. These approaches were developed
specifically for HHRASs at HPS.

e Use of 2,500-square-foot exposure areas (grids) to evaluate residential exposures and
0.5-acre exposure areas to evaluate nonresidential exposures

e Evaluation of the homegrown produce pathway for residential exposures
e Evaluation of recreational exposures

e For evaluation of exposures to groundwater, use of 12 rounds of groundwater
monitoring data to delineate groundwater plumes, establish exposure areas, and
develop representative exposure concentrations

e Use of a risk-based screening approach to evaluate exposures to groundwater from
vapor intrusion and domestic use

e Quantitative analysis of the uncertainties associated with the toxicity criteria for
trichloroethene on risk estimates

e Inclusion of both a total risk assessment and an incremental risk assessment for the
evaluation of risks from exposure to soil at Parcel B. All chemicals were included as
COPC:s for the total risk evaluation, regardless of concentration. The total risk
evaluation estimated the risks posed by chemicals at the site, including any present at
concentrations at or below ambient levels. The incremental risk evaluation also
estimated risks posed by chemicals at the site, but did not include the risks from
chemicals present at or below ambient levels.

Details of the HHRA methodology are provided in Appendix A of the TMSRA (ChaduxTt 2007)
and Appendix A of the TMSRA radiological addendum (TtEC 2008).

7.1.1.2 Approach for Groundwater (Non-radioactive Chemicals)

Groundwater data collected through monitoring quarter 20 (October to December 2004) were
included for quantitative evaluation in the HHRA. The groundwater data set, which consisted of
both historical and current groundwater data for Parcel B, was based on meetings with EPA,
DTSC, and the Navy in 2003 and 2004. Groundwater monitoring data collected at Parcel B
since 2004 were not included in the HHRA. Navy review of these data showed that they are
consistent with pre-November 2004 data in terms of COCs and would not change the updated
groundwater characterization. The evaluation of the effects of more recent (post-2004)
concentrations in groundwater on the results of the HHRA is presented in Section A9.9 of
Appendix A of the TMSRA (ChaduxTt 2007).
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Exposure to volatile chemicals in groundwater in the A-aquifer may occur to residential and
industrial receptors as a result of subsurface vapor intrusion to indoor air. Two steps were used
to establish the areal extent for assessing vapor intrusion risks at Parcel B. First, plume
boundaries were established based on delineation of measured concentrations of VOCs in A-
aquifer groundwater to nondetectable levels; these plumes were termed “risk plumes” in the
HHRA. Next, groundwater data for the A-aquifer were grouped based on the delineated plume
boundaries. The groundwater data set used for plume delineation included all groundwater data
collected for Parcel B, consisting of the last 12 rounds of sampling at each well and for each
chemical through monitoring quarter 20 (October to December 2004). Groundwater data from
Parcel B and Parcel C within the plume boundary were included in the plume data set because
one of the groundwater plumes extended into Parcel C.

The following three A-aquifer plume areas were identified for Parcel B (see Figure 7-3): Each of
these plume areas was evaluated as a separate A-aquifer exposure area in the HHRA.

e |R-10A plume
e [R-10B plume
e [R-25 plume

Data collected from the A-aquifer that did not fall within a delineated plume boundary were
grouped by associated residential exposure areas (2,500-square-foot grids) and industrial
exposure areas (0.5-acre grids).

Data collected from the B-aquifer were grouped by using the same plume delineation boundaries
developed for the A-aquifer to evaluate residential exposure to groundwater in the B-aquifer
from domestic use. In addition, the grouping assumed a vertical extrapolation of the plume
boundary from the A-aquifer to the B-aquifer. Although plumes have not been identified in the
B-aquifer at Parcel B, this approach was used to aid reporting risk results over collocated
exposure areas.

Specific details on the plume delineation methodology and the nature and extent of
contamination associated with each of the plumes are provided in Attachment A4 to Appendix A
of the TMSRA (ChaduxTt 2007).

The groundwater risk plumes described here were used only in the HHRA evaluation. The risk
plumes do not represent current-day plume sizes at Parcel B because the plume delineation was
based on the groundwater data set for the HHRA, which consisted of the last 12 rounds of
sampling at each well and for each chemical through monitoring quarter 20 (October to
December 2004). Figure 7-3 shows a comparison of the plume boundaries in November 2004
and the plume boundaries established for the HHRA. The plumes, based on the 2004 data, are
substantially smaller than the sizes established for use in the HHRA. In addition, current
concentrations of chemicals measured in each plume area are substantially less than historical
concentrations. As such, the HHRA likely overestimates risks from exposure to groundwater
at Parcel B.
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7.1.1.3 Approach for Radionuclides

The computer codes Residual Radioactive (RESRAD) and RESRAD-BUILD (Argonne National
Laboratory 2008) were used to perform dose and risk modeling for radiologically impacted sites
at Parcel B. RESRAD was used to model the risk associated with affected land areas (for
example, former building sites 114, 142, and 157) and fill areas (IR-07 and IR-18).
RESRAD-BUILD was used to model the impacted buildings (for example, Buildings 103, 113,
113A, 130, 140, and 146). RESRAD was used to model the risk associated with affected land
areas (for example, former building sites 114, 142, and 157) and fill areas (IR-07 and IR-18).
Both RESRAD and RESRAD-BUILD automatically include the long-lived daughter products of
the isotopes of the radionuclides of concern (see Section 7.1.2).

RESRAD and RESRAD-BUILD were used to analyze the exposure scenarios that match the
planned reuse (SFRA 1997). The majority of the input parameters for RESRAD and
RESRAD-BUILD were the default values. The residential receptor was identified as the critical
receptor, and all models were run using the resident scenario.

7.1.2 Identification of Chemicals of Potential Concern

COPCs are chemicals that are carried through the quantitative exposure and risk
characterization portions of the HHRA. COPCs represent the chemicals assumed to account
for the majority of any estimated health effects at a site. Analytical data for soil and
groundwater were evaluated for usability, grouped by exposure area and by medium, and then
used to identify COPCs. All detected chemicals except essential human nutrients (that is,
calcium, magnesium, potassium, and sodium) were identified as COPCs. COPCs were
identified for surface soil (0 to 2 feet bgs), subsurface soil (0 to 10 feet bgs), A-aquifer
groundwater, and B-aquifer groundwater.

The HHRA included both a total and an incremental risk assessment for soil. Metals
measured at maximum concentrations that were equal to or below HPALs were excluded as
COPCs for the incremental risk assessment. HPALSs represent ambient concentrations of
metals in soil in the HPS area and are available for most of the metals detected in soil at
Parcel B (PRC 1995).

The incremental risk assessment for soil excluded metals when the maximum measured
concentrations do not exceed HPALs. However, some metals at ambient levels are associated
with cancer risks or noncancer hazards above levels typically considered thresholds. Appendix
A of the TMSRA contains the analysis of cancer risks and noncancer hazards associated with
ambient levels of metals in soil at HPS.

The potential radionuclides of concern at Parcel B were identified during the HRA based on past
activities and surveys and include ®°Co, Sr, *'Cs, *Ra, and ***Pu (NAVSEA 2004). These
radionuclides are the COCs for the assessment of radiological risk.
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713 Exposure Assessment

The redevelopment plan outlines the planned reuses for Parcel B (SFRA 1997). Parcel B was
divided into redevelopment blocks to help identify the areas associated with specific planned
reuses. Each redevelopment block was then assigned a number (see Figure 1-3). The table
below summarizes the planned reuses for each redevelopment block at Parcel B and how each
was evaluated in the HHRA for non-radioactive chemicals.

Redevelopment HHRA Exposure

Block Planned Reuse _ Scenario

1 Mixed Use . Residential

2 Research and Development

3 Research and Development

4 Mixed Use

5 Research and Development

6 Research and Development

7 Mixed Use

8 Mixed Use

9 Mixed Use

12 Mixed Use Residential

15 Mixed Use

16 Educational/Cultural Industrial
BOS-1 Open Space Recreational
BOS-2 Open Space
BOS-3 Open Space

The following receptors were selected for evaluation in the HHRA for Parcel B based on the
planned reuses and the likelihood that excavation and trenching will be required during
development for the planned reuses:

e Resident (adult and child)
e Industrial worker (adult)
e Recreational user (adult and child)

e Construction worker (adult)

Both direct exposure pathways (for example, ingestion) and indirect exposure pathways (for
example, ingestion of homegrown produce) for soil and groundwater were identified as
potentially complete.

Residential exposure to groundwater in the A-aquifer from domestic use (such as ingestion) was
not evaluated in the HHRA because the A-aquifer at HPS is not considered a potential source of
drinking water (see Section 6.2). The beneficial use evaluation of the B-aquifer suggests that it
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has a low potential as a source of drinking water. However, the groundwater ingestion pathway
was included in the HHRA for the B-aquifer groundwater because of agreements with the BCT
on the methodology for the HHRA.

7.1.3.1 Soil Exposures

Exposure to soil was evaluated for each grid where sampling data were available and the
sampling locations had not been subject to removal actions. Residential grids were used to
assess residential exposures, while industrial grids were used to assess industrial, recreational,
and construction worker exposures.

7.1.3.2 Groundwater Exposures

Exposure to COPCs in the A-aquifer was assessed for residential, industrial, and construction
worker exposure for three exposure areas: the IR-10A, IR-10B, and IR-25 risk plumes (see
Figure 7-3). The risk plumes were developed using a specific methodology developed for the
HHRA based on agreements made with the BCT (see Attachment A4 of Appendix A of the
TMSRA).

Residential and industrial exposure to groundwater in the A-aquifer from inhalation of volatile
COPCs in groundwater that migrate through the subsurface to indoor air (vapor intrusion) was
the only complete exposure pathway for the planned reuses of Parcel B. For the construction
worker scenario, exposure to groundwater in the A-aquifer was assumed to occur during
trenching. Residential exposure to groundwater in the A-aquifer from domestic use (such as
ingestion) was not evaluated in the HHRA because the A-aquifer at HPS is not considered a
potential source of drinking water.

Exposure to COPCs in the B-aquifer was assessed for residential domestic use because
groundwater in the B-aquifer is considered to have a low potential as a source of drinking water.
Residential domestic use of groundwater in the A-aquifer was not evaluated in the HHRA
because the A-aquifer at HPS is not considered a potential source of drinking water.

7.1.3.3 Radiological Exposures

Potentially complete exposure pathways for radioactive chemicals in impacted soils include
external radiation, soil ingestion, inhalation, and ingestion of groundwater. The exposure
pathways for potentially contaminated structure surfaces are direct radiation from contaminated
surfaces and inhalation of resuspended contaminated dust. Input parameters for RESRAD were
adjusted, as needed, to match the receptor-specific exposure parameters used in the HHRA for
nonradioactive chemicals. The residential receptor was identified as the critical receptor for
exposure to radionuclides, and all models were run using the resident scenario. Additionally, the
Unity Rule was used to evaluate incremental as well as combined risks. The radiological
addendum to the TMSRA (TtEC 2008) contains more information on the specific exposure
assumptions.
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71.4 Toxicity Assessment

The toxicity assessment identifies toxicity values used to quantify potential adverse health effects
associated with exposure to COPCs at Parcel B. These toxicity values include references doses
(RfD) for noncancer health effects and slope factors (SF) for estimating cancer risks.

Toxicity values were obtained using a hierarchy of sources from EPA and California EPA
(Cal/EPA). If the SF from an EPA source was higher than the Cal/EPA SF, then the more
conservative (higher) SF was used in the HHRA. The SFs and RfDs used in the HHRA and the
methodologies used to select them are presented in Appendix A of the TMSRA (see Tables A-11
and A-12) (ChaduxTt 2007).

Lead

No RfD or SF is currently available for evaluating health risks from exposure to lead. Therefore,
the HHRA evaluated the potential for human health effects from exposure to lead by comparing
exposure point concentrations (EPC) for lead with an HPS-specific risk-based concentration for
lead (155 mg/kg) for residential and recreational receptors and the EPA (2004) Region 9
industrial PRG for lead (800 mg/kg) for industrial and construction worker receptors. The HPS
risk-based concentration for lead was developed using the Cal/EPA (1999b) LeadSpread model
and EPA’s Integrated Exposure Uptake Biokinetic model. The methodology for development of
the HPS risk-based concentration for lead is presented in Attachment 6 of Appendix A of the
TMSRA (ChaduxTt 2007).

7.1.5 Risk Characterization

Risks from exposure to COPCs in soil and groundwater for each redevelopment block were
evaluated using two methods: (1) the specific exposure scenario associated with the planned
reuse of the redevelopment block, and (2) for the other potential exposure scenarios identified for
Parcel B, regardless of the planned reuse of the redevelopment block. Appendix A of the
TMSRA for Parcel B (ChaduxTt 2007) contains the risk results for both methods. Results of the
HHRA for soil, groundwater, and radioactive chemicals are summarized below; this summary is
limited to results for the first method (that is, results associated with the planned reuses for
Parcel B). The risk summary identifies which COPCs caused a chemical-specific risk greater
than 107 or a chemical-specific hazard index (HI) greater than 1.0 and were considered COCs.

7.15.1 Risk Summary for Soil (Incremental Risk Evaluation)

Risks from exposure to COPCs in soil were assessed for both surface soil (0 to 2 feet bgs) and
subsurface soil (0 to 10 feet bgs) for the incremental risk evaluation. Figure 7-4 and Figure 7-5
summarize the grid-specific incremental risk results for surface and subsurface soil based on the
planned reuse of the redevelopment block associated with each grid. Table 7-1 summarizes the
incremental cancer risk and noncancer HI results; Table 7-1 incorporates risk results for both
surface and subsurface soil and includes the maximum risk value for each redevelopment block.
Appendix A of the TMSRA (ChaduxTt 2007) contains tables that summarize the specific
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calculated incremental cancer risk and noncancer HI results for each grid, including the COCs
identified and the percent contribution by each potentially complete exposure pathway.

The following chemicals were identified as COCs in at least one grid, based on planned reuse
and the results of the incremental risk evaluation for soil. Approximately 70 percent of the grids
identified in the total risk evaluation for surface soil as posing a cancer risk that exceeded 10 or
a noncancer HI greater than 1.0, no longer exceeded those risk thresholds after the incremental
risk evaluation. Similarly, approximately 45 percent of the grids identified in the total risk
evaluation for subsurface soil where risk values were exceeded no longer exceeded the cancer
and noncancer risk thresholds after the incremental risk evaluation.

Exposure Chemicals of Concern in Chemicals of Concern
Scenario Surface Soil, Incremental Risk in Subsurface Soil, Incremental Risk
_________ Industrlal1 None Arsenic, Benzo(a)anthracene, and Benzo(a)pyrene
Recreational’ Aroclor-1254, Aroclor-1260, Arsenic, Not applicable
__________________________________________________________ Benzo(a)pyrene, and Lead
Residential’ Antimony, Arsenic, Benzo(a)anthracene, Antimony, Aroclor-1254, Aroclor-1260, Arsenic,
Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(k)fluoranthene, bis(2-Ethylhexyl)phthalate, Benzo(b)fluoranthene, Benzo(k)fluoranthene,
Copper, Dibenz(a,h)anthracene, Dieldrin, beta-BHC, bis(2-Ethylhexyl)phthalate, Cadmium,
Heptachlor Epoxide, Indeno(1,2,3-cd)pyrene, Copper, Dibenz(a,h)anthracene, Dieldrin,
Lead, Manganese, Tetrachloroethene, Heptachlor Epoxide, Indeno(1,2,3-cd)pyrene,
Trichloroethene, and Zinc Iron, Lead, Manganese, Naphthalene,

Tetrachloroethene, Trichloroethene,
Vanadium, and Zinc

Construction Not applicable Aroclor-1260, Arsenic, Benzo(a)pyrene,
Worker? Lead, and Trichloroethene
Notes:
1 Chemicals of concern identified for this exposure scenario were based on the planned reuse for Parcel B.
2 The construction worker exposure scenario is not associated with a specific planned reuse for Parcel B.
BHC Benzene hexachloride
7.1.5.2 Risk Summary for Groundwater

Risks from exposure to COPCs in groundwater were assessed for the A- and B-aquifers. Three
plumes were identified for Parcel B that present a potential risk to human health: the IR-10A,
IR-10B, and IR-25 risk plumes. Exposure to groundwater from inhalation of volatile COPCs in
groundwater that migrates through the subsurface to indoor air (vapor intrusion) was the only
complete exposure pathway for the A-aquifer for the planned reuses of Parcel B. Exposure to
A-aquifer groundwater may occur during trenching for the construction worker scenario.
Figure 7-6 summarizes the risk results for groundwater in the A-aquifer based on the planned
reuse for each redevelopment block. Figure 7-7 summarizes the risk results for exposure to
groundwater in the B-aquifer. The risk results for groundwater in the B-aquifer, which was
evaluated for residential exposure from domestic use, were based on each exposure area
evaluated, regardless of planned reuse. Table 7-2 summarizes the risk results for groundwater.
Appendix A of the TMSRA (ChaduxTt 2007) contains tables that summarize the specific
calculated cancer risk and noncancer HI results for each plume (and grid for nonplume wells),
including the COCs identified and the percent contribution by each potentially complete
exposure pathway.
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The following chemicals were identified as COCs in groundwater in the A-aquifer based on
planned reuse.

Exposure
Scenario Chemicals of Concern in Groundwater, A-Aquifer
Industrial' Chloroform
Recreational’ Not applicable
Residential’ 1,2,4-Trichlorobenzene Chloroethane Methylene chloride
1,2,4-Trimethylbenzene Chloroform Naphthalene
1,2-Dichlorobenzene cis-1,2-Dichloroethene Tetrachloroethene
1,2-Dichloroethane 2—Methylnaphtha|ene2 trans-1,2-Dichloroethene
1,2-Dichloroethene (total) Benzene Trichloroethene
1,2-Dichloropropane Bromodichloromethane Trichlorofluoromethane
1,3,5-Trimethylbenzene Chlorobenzene Vinyl chloride
1,4-Dichlorobenzene Dichlorodifluoromethane
Construction 1,2,4-Trichlorobenzene 2-Methylnaphthalene Chrysene
Worker® 1,2,4-Trimethylbenzene 4-Methylphenol cis-1,2-Dichloroethene
1,2-Dichlorobenzene Arsenic Mercury
1,2-Dichloroethane Benzene Naphthalene
1,2-Dichloroethene (total) Benzo(a)anthracene Pentachlorophenol
1,2-Dichloropropane Benzo(a)pyrene Tetrachloroethene
1,4-Dichlorobenzene Bromodichloromethane trans-1,2-Dichloroethene
2,4,6-Trichlorophenol Chlorobenzene Trichloroethene
2,4-Dimethylphenol Chloroform? Vinyl chloride
2,4-Dinitrotoluene
Notes:
1 Chemicals of concern identified for this exposure scenario were based on the planned reuse for Parcel B.
2 Chemical is a COC based on the maximum concentration scenario (see Sections A5.1.2 and A8.0 of Appendix A
of the TMSRA).
3 The construction worker exposure scenario is not associated with a specific planned reuse for Parcel B.

The B-aquifer is predominantly absent from most areas of Parcel B, except in the western portion
of the parcel. Exposure areas evaluated for domestic use exposure to groundwater in the
B-aquifer were limited to two non-plume exposure areas in Redevelopment Block 2 and two
non-plume exposure areas in Redevelopment Block BOS-1. The HHRA evaluated potential
risks from domestic use of groundwater under two cases because the potential for hydraulic
communication between the A- and B-aquifers exists in the western portion of Parcel B: first
using solely B-aquifer data, and second using a combination of B- and A-aquifer data, when
available, to account for potential hydraulic communication between the two aquifers in some
areas of Parcel B. The risk characterization analysis and identification of COCs for the B-aquifer
were limited to risk results that account for potential hydraulic communication between the A-
and B-aquifer because these results provide a more conservative estimate of potential risks from
exposure to the B-aquifer. (That is, risks evaluated for the B-aquifer using a combination of A-
and B-aquifer data result in more COCs than risks evaluated using solely B-aquifer data.) COCs
for the B-aquifer were identified for grids B0139, B0237, and B0238 and are summarized below.

Exposure Scenario COCs in Groundwater, B-Aquifer"

Residential 1,4-Dichlorobenzene; Antimony Manganese; Pentachlorophenol
Arsenic; Benzene; Chloroethane Thallium; Trichloroethene
Note:
1 COCs in the B-aquifer were identified based on evaluation of risks using a combination of A- and B-aquifer

data, when available, to account for potential hydraulic communication in some areas of Parcel B.
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7.15.3 Radiological Dose and Risk

Exposure to radiation at each radiologically impacted site was modeled using RESRAD for
former building sites and open land areas and using RESRAD-BUILD for buildings. Table 7-3
presents the results of this evaluation. Table 7-1 summarizes the risk by redevelopment block.

?2%Ra is the only naturally occurring radionuclide of concern at Parcel B. **'Cs and *°Sr may be
present in trace quantities because of fallout from nuclear weapons testing. The radiological
dose and risk modeling considered the background concentration for radionuclides of concern
other than ?*°Ra to be 0 picocuries per gram (pCi/g). The **Ra background concentration was
assumed to be the measured background level of 0.5 pCi/g.

The background concentrations of radionuclides of concern were assumed to be 0 disintegrations
per minute (dpm) per 100 square centimeters for surfaces to model total risk from radiologically
impacted buildings. This assumption was made because none of the radionuclides of concern are
found in building materials, except for ?°Ra which can be found in earthen materials (such as
cement and ceramic tile).

Appendix A of the TMSRA radiological addendum (TtEC 2008) discusses the input parameters
and modeling results for the radiological dose and risk for each radiologically impacted site.

7.2 SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT

The majority of Parcel B, approximately 75 percent, is covered by pavement and buildings.
With little open space for flora and fauna, Parcel B is considered to have insignificant habitat
value and poses an insignificant risk to terrestrial ecological receptors. Exposure pathways to
terrestrial species are incomplete because of a lack of habitat and the predominance of paved
areas in Parcel B (PRC 1996b). However, potential ecological risk to receptors near the
shoreline was not previously evaluated. Therefore, a SLERA was conducted to evaluate
potential ecological risks from exposure to shoreline sediment. Appendix B of the TMSRA
(ChaduxTt 2007) presents the details of the SLERA.

The focus of the SLERA was the intertidal zone of the Parcel B shoreline, which incorporates
portions of IR-07 and IR-26. The shoreline of IR-07 consists of about 1.5 acres and includes
approximately 1,300 ft of tidal marsh wetlands. A detailed description of the wetlands can be
found in the Wetlands Delineation and Functions and Values Assessment report (Tetra Tech
2002). The shoreline of IR-26 consists of about 0.3 acre on the Point Avisadero peninsula.
Field observations found that mainly invertebrates and birds use the shoreline habitat.
Invertebrates included crabs and isopods that hide under rocks and feed on other small
invertebrates. Mussels and barnacles were visible on the rocks at low tide.

The SLERA considered exposures to the following ecological receptor groups in the evaluation
of the Parcel B shoreline:
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e Benthic invertebrates

e Diving ducks (represented by the surf scoter)

e Carnivorous shorebirds (represented by the willet)

e Carnivorous birds (represented by the red-tailed hawk)

e Omnivorous small mammals (represented by the house mouse)

Figure 7-8 presents the conceptual site model for ecological receptors. Exposures to benthic
invertebrates were evaluated by direct comparison of chemical concentrations in sediment to a
benchmark value (the effects range-median [ER-M]). Exposures to birds and mammals were
assessed based on calculating daily ingested chemical doses using food chain modeling and
comparison of site-specific ingested doses of chemicals to toxicity reference values. Dose
calculations incorporated several types of data, including (1) chemical concentrations in
sediment, (2) estimated prey tissue concentrations based on biotransfer factors from terrestrial
areas of Parcel E (Battelle and others 2002; Tetra Tech and LFR 2000; EPA 1999c),
(3) ecological field studies, and (4) the natural history of selected receptors.

Some potentially toxic chemicals were detected in sediment and groundwater at the Parcel B
shoreline at concentrations that exceed ambient levels and toxicological benchmarks, with
exposure pathways to receptors that are complete. The data presented in the SLERA indicated
potential unacceptable risk to benthic invertebrates, birds, and mammals from several metals,
pesticides, and PCBs in sediment along the Parcel B shoreline. Likewise, data in the SLERA
indicated potential unacceptable risk may be caused by concentrations of mercury, which was
identified as a COC in groundwater. VOCs in groundwater were not found to pose a risk to San
Francisco Bay. The following COCs were identified for ecological exposure at Parcel B:

Chemicals of Concern in Sediment Chemical of Concern in Groundwater

Aluminum, Copper, Dibenz(a,h)anthracene, Mercury
Dieldrin, Lead, Methoxychlor, Total Aroclors, Total
Dichlorodiphenyltrichloroethane, and Zinc

7.3 GROUNDWATER TRIGGER LEVELS

Groundwater at Parcel B is in contact with the surface water of the bay; however, the 1997 ROD
did not evaluate potential interactions between groundwater and the surface water of the bay.
Therefore, a screening evaluation was performed to assess whether the concentrations of
chemicals detected in groundwater could affect the surface water of the bay. This evaluation
involved comparison of surface water quality criteria with detected concentrations in the
groundwater at Parcel B and included a point-by-point evaluation of the analytical history where
concentrations in groundwater exceeded the surface water quality criteria. Appendix | of the
TMSRA (ChaduxTt 2007) presents the details of this screening evaluation.
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The surface water quality screening at Parcel B indicated that five metals (chromium VI, copper,
lead, mercury, and nickel) in the A-aquifer consistently exceeded the screening criteria and,
therefore, could affect the bay. No chemicals were identified to be of concern in the B-aquifer at
Parcel B.

The Navy used highly conservative measures throughout the surface water quality evaluation, as
agreed to with the regulatory agencies. The table below summarizes the derived attenuation
factors and the trigger levels calculated for specific well locations for the chemicals identified as
potential threats to the bay.

Source Well
Surface Proposed Conc.
Water Trigger Level Conc. Exceeds
Quality at Source at Source Proposed
Attenuation HGAL Criterion Well Well Date of  Trigger
Well, COC Factor (ng/L) (ng/L) (mg/L) (ug/L)? Sample Level?
IRO7MW20A2, copper 1 28.04 3.1 28.04 40.6 Jul-91 YES
IRO7MWS-1, nickel 4 96.48 8.2 386 322 Dec-91 NO
IRO7TMWS-2, lead 1 14.44 8.1 14.44 114 Sep-04 YES
IR10MW12A, chromium VI 4.5 NA 50 225 550 Mar-04 YES
IR20MWO01A, mercury 4 0.6 0.025 24 2 Jan-94 NO
IR26MW47A, mercury 1 0.6 0.025 0.6 2.8 Nov-04 YES
IR26MWA48A, lead 1 14.44 8.1 14.44 715 Sep-04 YES
PA50MWO02A, mercury 1 0.6 0.025 0.6 0.91 Aug-94 YES

Note: a = Data set includes samples collected through November 2004.

Inclusion of the six wells listed above in the groundwater monitoring program to be developed
during the RD will be based on the concentrations observed in groundwater at these wells when
the design is prepared. Evaluations in the RD will consider current data for the six wells listed
above and will not be limited to the data set ending in November 2004 that was used for the
trigger level analysis. These newer data collected since November 2004 may indicate that
monitoring is no longer necessary (for example, if the data show concentrations are consistently
below the trigger level). Wells that were installed after the cut-off date for the surface water
quality evaluation (November 2004) will also be included in the assessment during the RD.
These evaluations will be described in the RD for review by the regulatory agencies.

The following additional evaluations may occur for the cases where current data indicate
concentrations consistently exceed a trigger level. The details of these evaluations will be
included in the RD.

e Increasing the frequency of monitoring in the well where the trigger level was
exceeded to evaluate whether the elevated level is persistent;

- Evaluation of whether an elevated level is persistent may include statistical
analysis of trends and multiple verification of statistically significant
exceedances;
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e Monitoring groundwater at a location farther downgradient to evaluate whether the
attenuation estimated in establishing the trigger level has occurred,;

- Downgradient monitoring may include evaluation of plume stability;

e Using site-specific detailed information to more accurately estimate attenuation
(including processes such as adsorption and degradation);

e Monitoring groundwater along the interface between groundwater and the surface
water of the bay; or

e Implementing a selected remediation alternative for groundwater treatment.
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TABLE 7-1: CANCER RISKS AND NONCANCER HAZARDS FROM SOIL
Parcel B Amended Record of Decision, Hunters Point Shipyard, San Francisco, California

Redevelopment Exposure Cancer Risk Noncancer
Block Scenario Chemical® Radiological® Hazard Index®
1 Residential 2x10° 1x10° <1
2 Residential 9x10° 1x10° 2
3 Residential 3x10° 1x10°
4 Residential c 3x10°
5 Residential 4x10° d <1
6 Residential 8x10° 3x10° 2
7 Residential 4x10* 3x10° 3
8 Residential 2x 10" d 2
9 Residential 6x107° 3x10° 3
12 Residential 2x107° 3x10° 4
15 Residential 4x10° 4x107° 2
16 Industrial 1x10™ 2x107° <1
BOS-1 Recreational 8x10° 1x10° <1
BOS-2 Recreational 3x107 d <1
BOS-3 Recreational 8x107° 4x107° <1
Notes:
a Listed risk value is maximum in each redevelopment block; risk values for non-radioactive chemicals are based on
Tables A-19 and A-20 of the final TMSRA.
b Risk from radiological contaminants includes soil and structures; risk values for radiological contaminants are based on
Table 3-6 of the final TMSRA radiological addendum.
c Not applicable; samples were not collected because no historical activities occurred there.
d Not applicable; no radiologically impacted areas or buildings were located in this block.

TMSRA Technical Memorandum in Support of a Record of Decision Amendment

Sources:

ChaduxTt. 2007. “Final Parcel B Technical Memorandum in Support of a Record of Decision Amendment, Hunters Point Shipyard,
San Francisco, California.” December 12.

Tetra Tech EC, Inc. 2008. “Final Parcel B Technical Memorandum in Support of a Record of Decision Amendment Radiological
Addendum, Hunters Point Shipyard, San Francisco, California.” March 14.
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TABLE 7-2: CANCER RISkS AND NONCANCER HAZARDS FROM GROUNDWATER
Parcel B Amended Record of Decision, Hunters Point Shipyard, San Francisco, California

Redevelopment

Noncancer Hazard

Block Exposure Scenario Cancer Risk Index
A-Aquifer. Risks based on Vapor Intrusion.
1 Residential a a
2 Residential b b
3 Residential <10° <1
4 Residential a a
5 Residential 2x10° <1
6 Residential <10° <1
7 Residential b b
8 Residential 1x 10 331
9 Residential 6x107° 2
12 Residential 1x10™ 331
15 Residential ¢ 1
16 Industrial 3x10° <1
BOS-1 Recreational d d
BOS-2 Recreational d d
BOS-3 Recreational d d
B-Aquifer. Risks based on Domestic Use.
2 Residential 9x10* <1
BOS-1 Residential 1x10° 4

Notes:

B-aquifer is present only at Redevelopment Blocks 2 and BOS-1. Risks for B-aquifer include A-aquifer data to address potential
hydraulic communication between aquifers.

o 0 T o

Not applicable; samples were not collected because no historical activities occurred there.
Not applicable; volatile chemicals not detected in groundwater in this block.
Not applicable; carcinogenic chemicals were not detected in groundwater in this block.
Not applicable; recreational users are not assumed to be exposed to groundwater.

Draft Amended ROD for Parcel B
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TABLE 7-3: RADIOLOGICAL RISK RESULTS
Parcel B Amended Record of Decision, Hunters Point Shipyard, San Francisco, California

RESRAD-BUILD Results

Impacted Building Radiological Risk®" Dose (millirem/year)
Building 103 1.48 x 10°° 7.02
Building 113 1.48 x 10°° 7.02
Building 113A 1.60 x 10°® 1.45
Building 130 1.60 x 10°® 1.45
Building 140 1.44 x 10°° 543
Building 146 1.16 x 10°® 1.20
Notes:
a Total risk and dose is equivalent to incremental risk and dose. Actual calculated dose and risk will be based on
field measurements from the final status survey results.
b Total excess lifetime cancer risk
RESRAD Results
Total Dose and Risk®
Impacted Soil Area Radiological Risk® Dose (millirem/year)
Building 142 Site 6.39x 10° 3.48
Building 157 Site 8.90 x 10° 4.86
IR-07 4.51x10° 3.27
IR-18 4.51x10° 3.27
Incremental Dose and Risk®
Impacted Soil Area Radiological Risk® Dose (millirem/year)
Building 142 Site 4.35x 10° 2.39
Building 157 Site 5.97 x 10° 3.25
IR-07 3.02x10° 2.26
IR-18 3.02x10° 2.26
Notes:
a Actual calculated dose and risk will be based on field measurements from the final status survey results.
b Total excess lifetime cancer risk
IR Installation Restoration
RESRAD Residual radioactive (model)

RESRAD-BUILD  Residual radioactive-building (model)
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8.0 AMENDED REMEDIAL ACTION OBJECTIVES

This section summarizes the amended RAOs identified for Parcel B based on the future site use
and the results of the HHRA and SLERA. RAOs were amended to reflect changes in the COCs
(for example, the addition of radionuclides), changes in exposure pathways (for example,
domestic use of groundwater in the B-aquifer), and changes in receptors (such as ecological
receptors) since the 1997 ROD. RAOs provide the foundation used to develop the remedial
alternatives for a site. An RAO is a statement that contains an objective for the protection of one
or more specific receptors from exposure to one or more specific chemicals in a specific medium
(such as soil, groundwater, or air) at a site. Reasonably anticipated future use of the site is an
important consideration in selecting the RAOs and, thus, the remedy selected for the site.
Amended RAOs for Parcel B were selected based on the future reuses identified in the
redevelopment plan (SFRA 1997). Changes to the future reuse plans may result in further
changes to the RAOs and, potentially, to the remedy.

The following sections summarize the amended RAOs developed for soil and sediment,
groundwater, and radiologically impacted soil and structures at Parcel B based on the identified
COCs, potential receptors and exposure pathways, and ARARs. RAOs related to soil gas are
incorporated into the discussions of soil and groundwater because COCs in soil gas are
influenced by the concentrations of the COCs in both soil and groundwater.

8.1 SOIL AND SEDIMENT

Separate RAOs were developed for human and ecological receptors. Ecological RAOs were
developed only for soil and sediment in shoreline areas. No ecological RAOs were developed
for other soil at Parcel B because most of the land is paved and the parcel contains no identified
terrestrial habitat.

The following RAOs apply to Parcel B soil and sediment:

1. Prevent exposure to organic and inorganic compounds in soil at concentrations
above remediation goals developed in the HHRA (see Table 8-1) for the
following exposure pathways:

@) Ingestion of, outdoor inhalation of, and dermal exposure to soil

. From 0 to 10 feet bgs for residents in research and development
and mixed-use reuse areas

. From 0 to 10 feet bgs for industrial workers in the
educational/cultural reuse area

o From 0 to 2 feet bgs for recreational users in open space reuse areas
. From 0 to 10 feet bgs for construction workers in all reuse areas

(b) Ingestion of homegrown produce by residents in research and
development and mixed-use reuse areas
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2. Prevent exposure to VOCs in soil gas at concentrations that would pose
unacceptable risk (that is, risk greater than 10°) via indoor inhalation of vapors.

3. Reduce presence of methane in soil gas such that at concentrations do not
accumulate and become explosive in structures.

4. Prevent or minimize exposure of ecological receptors to organic and inorganic
compounds in soil and sediment in shoreline areas at concentrations above
remediation goals established for sediment (see Table 8-2).

8.2 GROUNDWATER

RAOs for groundwater were selected based on the various exposure scenarios indicating
potential risk to human health and ecological receptors from groundwater. The RAOs for
groundwater include:

1. Prevent exposure to VOCs and mercury in the A-aquifer groundwater at
concentrations above remediation goals via indoor inhalation of vapors from
groundwater (see Table 8-3).

2. Prevent direct exposure to B-aquifer groundwater at concentrations above
remediation goals (see Table 8-3) through the domestic use pathway (for example,
drinking water or showering).

3. Prevent or minimize exposure of construction workers to metals, VOCs, and
semivolatile organic compounds (SVOC) in the A-aquifer groundwater at
concentrations above remediation goals from dermal exposure and inhalation of
vapors from groundwater (see Table 8-3).

4, Prevent or minimize migration to the surface water of San Francisco Bay of
chromium VI, copper, lead, and mercury in the A-aquifer groundwater that
would result in concentrations of chromium VI above 50 pg/L, copper above
28.04 ug/L, lead above 14.44 ug/L, and mercury above 0.6 pg/L in the surface
water of San Francisco Bay. This RAO is intended to protect the beneficial uses
of the bay, including ecological receptors.

Remediation goals for soil, sediment, and groundwater were selected, by chemical, based on a
comparison of (1) the concentration calculated in the risk assessment corresponding to a cancer
risk of 10° or a noncancer hazard index of 1, (2) the laboratory practical quantitation limit
(PQL), and (3) for metals only, the ambient level at Hunters Point Shipyard (the HPAL for soil
and the HGAL for groundwater). The highest of the three values was selected as the remediation
goal for each chemical. The same comparison was made for groundwater, with one additional
constraint. If a legal requirement (see the discussion of ARARs in Section 13.0) applied to the
chemical, the value specified in the legal requirement was selected.
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8.3 RADIOLOGICALLY IMPACTED SOIL AND STRUCTURES

RAOs for radiologically impacted sites include:
1. Prevent ingestion, dermal contact, or inhalation of radionuclides of concern
in concentrations that exceed remediation goals (see Table 8-4).

2. Ensure that the increased lifetime cancer risk does not exceed the risk range
of 10°® to 10 for future-use scenarios.

Draft Amended ROD for Parcel B 8-3 CHAD.3213.0019.0011



TABLES




TABLE 8-1: REMEDIATION GOALS FOR SOIL
Parcel B Amended Record of Decision, Hunters Point Shipyard, San Francisco, California

Exposure Remediation Goal
Scenario Chemical of Concern (mgl/kg) Basis for Goal
Residential Antimony 10 RBC
Aroclor-1254 0.093 RBC
Aroclor-1260 0.21 RBC
- Arsenic 11.1 HPAL
Benzo(a)anthracene 0.37 RBC
| Benzo(a)pyrene 0.33 | PQL
Benzo(b)fluoranthene 0.34 RBC
| Benzo(k)fluoranthene 0.34 | RBC
Beta-BHC 0.0066 RBC
Bis(2-ethylhexyl)phthalate 1.1 RBC
Cadmium 3.5 RBC
Copper 159 RBC
Dibenz(a,h)anthracene 0.33 PQL
Dieldrin 0.0034 PQL
Heptachlor epoxide 0.0017 PQL
Indeno(1,2,3-cd) pyrene 0.35 RBC
 Iron 58,000 HPAL
Lead 155 RBC
| Manganese 1,431 HPAL
Mercury 2.3 HPAL
Naphthalene 1.7 RBC
Tetrachloroethene 0.48 RBC
Trichloroethene 2.9 RBC
Vanadium 117 HPAL
Zinc 373 RBC
Recreational Aroclor-1254 0.74 RBC
Aroclor-1260 0.74 RBC
- Arsenic 11.1 HPAL
Benzo(a)pyrene 0.33 PQL
| Lead 155 I RBC
Industrial Arsenic 11.1 HPAL
| Benzo(a)anthracene 1.8 | RBC
Benzo(a)pyrene 0.33 PQL
Construction Aroclor-1260 2.1 RBC
Worker Arsenic 11.1 HPAL
Benzo(a)pyrene 0.65 RBC
Lead 800 RBC
.~ Trichloroethene 151 RBC
Notes:
HPAL Hunters Point ambient level
mg/kg Milligram per kilogram
PQL Practical quantitation limit
RBC Risk-based concentration
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TABLE 8-2: REMEDIATION GOALS FOR SEDIMENT

Parcel B Amended Record of Decision, Hunters Point Shipyard, San Francisco, California

Remediation Goal
Exposure Scenario Chemical of Concern (mgl/kg) Basis for Goal

Ecological Receptor Aluminum 3,400 RBC
Copper 270 RBC
Dibenz(a,h)anthracene 0.33 PQL
Dieldrin 0.008 RBC
Lead 218 RBC
Methoxychlor 0.4 RBC
Total Aroclors 0.18 RBC
Total DDT 0.046 RBC
Zinc 410 RBC

Notes:

mg/kg Milligram per kilogram

PQL Practical quantitation limit

RBC Risk-based concentration
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TABLE 8-3: REMEDIATION GOALS FOR GROUNDWATER

Parcel B Amended Record of Decision, Hunters Point Shipyard, San Francisco, California

Remediation Goal Basis for
Exposure Scenario Chemical of Concern (ng/L) Goal
A-Aquifer Groundwater

Residential Vapor Intrusion | 1,2,4-Trichlorobenzene 66 RBC
1,2,4-Trimethylbenzene 25 RBC

1,2-Dichlorobenzene 2,561 RBC

1,2-Dichloroethane 2.3 RBC

1,2-Dichloroethene (total) 209 RBC

1,2-Dichloropropane 1.1 RBC

1,3,5-Trimethylbenzene 19 RBC

1,4-Dichlorobenzene 2.1 RBC

2-Methylnaphthalene 707 RBC

Benzene 0.5 PQL

Bromodichloromethane 1 RBC

Chlorobenzene 392 RBC

Chloroethane 6.5 RBC

Chloroform 1.0 PQL

cis-1,2-Dichloroethene 209 RBC

Dichlorodifluoromethane 14 RBC

Mercury 0.68 RBC

Methylene chloride 27 RBC

Naphthalene 3.6 RBC

Tetrachloroethene 1 PQL

trans-1,2-Dichloroethene 182 RBC

Trichloroethene 2.9 RBC

Trichlorofluoromethane 176 RBC

Vinyl chloride 0.5 PQL

Industrial Vapor Intrusion Chloroform 1.2 RBC
Construction Worker 1,2,4-Trichlorobenzene 55 RBC
Trench Exposure 1,2,4-Trimethylbenzene 72 RBC
1,2-Dichlorobenzene 2,215 RBC

1,2-Dichloroethane 30 RBC

1,2-Dichloroethene (total) 363 RBC

1,2-Dichloropropane 40 RBC

1,4-Dichlorobenzene 68 RBC

2,4,6-Trichlorophenol 15 RBC

2,4-Dimethylphenol 9,801 RBC

2,4-Dinitrotoluene 179 RBC

2-Methylnaphthalene 140 RBC

4-Methylphenol 3,500 RBC
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TABLE 8-3: REMEDIATION GOALS FOR GROUNDWATER (CONTINUED)

Parcel B Amended Record of Decision, Hunters Point Shipyard, San Francisco, California

Remediation Goal Basis for
Exposure Scenario Chemical of Concern (ng/L) Goal
A-Aquifer Groundwater (Continued)

Construction Worker Arsenic 40 RBC
Trench Exposure Benzene 22 RBC
(Continued) Benzo(a)anthracene 2 PQL
Benzo(a)pyrene 2 PQL

Bromodichloromethane 26 RBC

Chlorobenzene 594 RBC

Chloroform 36 RBC

Chrysene 6.4 RBC

cis-1,2-Dichloroethene 363 RBC

Mercury 4.68 RBC

Naphthalene 20 RBC

Pentachlorophenol 25 PQL

Tetrachloroethene 19 RBC

trans-1,2-Dichloroethene 721 RBC

Trichloroethene 374 RBC

Vinyl chloride 7.2 RBC

B-Aquifer Groundwater

Residential Domestic Use 1,4-Dichlorobenzene 7.5 ARAR
Antimony 43.26 HGAL

Arsenic 27.34 HGAL
Benzene 5 ARAR

Chloroethane 4.6 RBC

Manganese 8,140 HGAL

Pentachlorophenol 25 PQL

Thallium 12.97 HGAL
Trichloroethene 5 ARAR

Notes:

pg/L Microgram per liter

ARAR  Applicable or relevant and appropriate requirement
HGAL Hunters Point groundwater ambient level

PQL Practical quantitation limit

RBC Risk-based concentration
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TABLE 8-4: REMEDIATION GOALS FOR RADIOLOGICALLY IMPACTED SOIL, STRUCTURES,

AND GROUNDWATER
Parcel B Amended Record of Decision, Hunters Point Shipyard, San Francisco, California

Remediation Goals for Radionuclides

Surfaces Soil® Water®
(dpm/1 00cm2) (pCilg) (pCilL)
Equipment, Construction Equipment,
. . . . a
Radionuclide Waste® Structures” Worker Residential Waste
Cesium-137 5,000 5,000 0.113 0.113 119
Cobalt-60 5,000 5,000 0.0602 0.0361 100
Plutonium-239 100 100 14.0 2.59 15
Radium-226 100 100 1.0° 1.0° 5.0'
Strontium-90 1,000 1,000 10.8 0.331 8.0
Notes:
a Based on “AEC Regulatory Guide 1.86” (1974). Goals for removable surface activity are 20 percent of these values
b Goals are based on 25 millirem per year (EPA does not believe this NRC regulation is protective of human health and the
environment, and the HPS cleanup goals are more protective. This regulation is an ARAR only for radiologically impacted
sites that are undergoing TCRAs and any additional remedial action required for those sites. It is not an ARAR for
radiologically impacted portions of IR Sites 7 and 18 and Building 140 that will be transferred with engineering and
institutional controls for radiological contaminants.)
c EPA PRGs for two future use scenarios
d Goal is 1 pCi/g above background per agreement with EPA
e Release criteria for water were derived from “Radionuclides Notice of Data Availability Technical Document” (EPA 2000)
by comparing the limits from two criteria and using the most conservative value.
f Goal is for total radium concentration
AEC Atomic Energy Commission IR Installation Restoration
ARAR  Applicable or relevant and appropriate requirement NRC Nuclear Regulatory Commission
cm? square centimeter pCilg picocurie per gram
dpm disintegration per minute pCi/L picocurie per liter
EPA U.S. Environmental Protection Agency PRG Preliminary remediation goal
HPS Hunters Point Shipyard TCRA  Time-critical removal action

Source of goals:

Navy. 2006. “Revised Final Basewide Radiological Removal Action, Action Memorandum, Hunters Point Shipyard, San Francisco,
California.” February 14, 2006 as cited in

Tetra Tech EC Inc. 2008. “Final Parcel B Technical Memorandum in Support of a Record of Decision Amendment Radiological
Addendum, Hunters Point Shipyard, San Francisco, California.” March 14.
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9.0 DESCRIPTION OF AMENDED REMEDIAL ALTERNATIVES

Amended remedial alternatives for soil, groundwater, and radiologically impacted sites at
Parcel B were developed in accordance with the requirements identified in CERCLA, as
amended by SARA, 42 U.S.C. § 9601, et seq. and the NCP. Five alternatives were developed
for soil, three alternatives were developed for groundwater and three alternatives were
developed for radiologically impacted soil and structures. These amended alternatives,
including the evaluation of technologies and screening process that led to the development of
these alternatives, were presented in the TMSRA (ChaduxTt 2007). The amended
remedial alternatives are also compared with the original 1997 ROD alternatives in the
TMSRA.

The amended remedial alternatives are listed below and discussed in the following sections.
9.1 AMENDED REMEDIAL ALTERNATIVES FOR SOIL
The following remedial alternatives were identified for soil at Parcel B:

e Alternative S-1 — No Action

e Alternative S-2 — Institutional Controls, Maintained Landscaping, and
Shoreline Revetment

e Alternative S-3 — Excavation, Methane and Mercury Source Removal,
Disposal, Maintained Landscaping, Institutional Controls, and Shoreline
Revetment

e Alternative S-4 — Covers, Methane and Mercury Source Removal, Institutional
Controls, and Shoreline Revetment

e Alternative S-5 — Excavation, Methane and Mercury Source Removal, Disposal,
Covers, SVE, Institutional Controls, and Shoreline Revetment

Each of these alternatives is discussed below.
9.1.1 Alternative S-1 — No Action

Under Alternative S-1, remedial actions would not be performed. Soil would be left in place
without implementing any response actions. The no-action response is retained as required by
the NCP to provide a baseline for comparison with other alternatives. No cost is associated with
this alternative.
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9.1.2 Alternative S-2 — Institutional Controls, Maintained Landscaping, and
Shoreline Revetment

Alternative S-2 uses a combination of institutional controls, maintained landscaping, and
constructing a shoreline revetment that, together, would meet the RAOs. Institutional controls
would be implemented parcel-wide for all of the redevelopment blocks to prevent exposure to
potential unacceptable risks posed by COCs in soil. Institutional controls including land use and
activity restrictions would be incorporated into legal instruments (restrictive covenants) that
would be enforceable against future transferees. Section 12.2.1.5 describes institutional controls
in detail. Institutional and engineering controls are the primary components for preventing
exposure to COCs under this alternative.

Maintained landscaping would be required as an engineering control for areas that have been
disturbed by excavation or construction and have not been restored with a cover (for example,
clean imported soil, asphalt, or concrete). The maintained landscaping would prevent potential
exposure to asbestos (that may be present in surface soil and transported by wind erosion) that
would not be addressed by institutional controls alone. The RD would include specifications for
the maintained landscaping (for example, plant types and cover density) as well as inspection
and monitoring requirements.

The shoreline revetment would be constructed to protect the entire shoreline for Redevelopment
Blocks BOS-1 and BOS-3, where the revetment was deemed necessary based on the results of
the SLERA. The shoreline revetment would be constructed to eliminate exposure to
contaminated shoreline sediment and to prevent migration of contaminated soil from inland
locations to the bay. The revetments would cover the shoreline and could consist of layers of
riprap overlying geofabric filters designed to prevent erosion and migration of fine material.
Approximately 2,500 feet of shoreline would need revetment.

The 1,300-ft> wetland at Redevelopment Block BOS-1 would be filled and the Navy would
mitigate the loss of the wetland through either compensatory mitigation, mitigation banking, or
an in-lieu fee arrangement. Details of the shoreline revetment, including the plan for wetland
mitigation, will be further refined during the RD. Institutional controls would be implemented to
maintain the integrity of the shoreline revetment at Parcel B.

The shoreline revetment is a common element among Alternatives S-2, S-3, S-4, and S-5. The
revetment is estimated to cost $2.9 million (capital cost only) and take about 6 months to build.
The revetment will use proven shoreline stabilization techniques and the long-term effectiveness
of the revetment is expected to be very good.

Engineering controls and institutional controls are estimated to cost $500,000 (capital only) and
require a minimal amount of time (1 to 2 months) to implement. The effectiveness of this
remaining portion of Alternative S-2 (that is, without the revetment) depends on the reliability of
the engineering controls (fences, barriers, signs, and maintained landscaping) and the degree of
enforcement of institutional controls. The estimated overall cost of Alternative S-2 is $5.5
million, which includes capital, the present value of 30 years of recurring periodic costs (such as
operation and maintenance [O&M], inspections, and reporting), and contingency costs.
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9.1.3 Alternative S-3 — Excavation, Methane and Mercury Source Removal,
Disposal, Maintained Landscaping, Institutional Controls, and
Shoreline Revetment

Alternative S-3 consists of soil excavation and off-site disposal in additional to the institutional
controls, maintained landscaping, and shoreline revetment discussed in Alternative S-2. Areas
where organic chemicals (including the methane source), mercury, and lead are COCs would be
excavated to remediate these COCs to remediation goals. The engineering and institutional
controls under this alternative would be the same as for Alternative S-2 and would be used to
prevent exposure to potential unacceptable risk posed by other COCs in soil (that is, the
ubiquitous metals at concentrations above remediation goals).

Soil would be excavated in specific areas within selected areas at Parcel B, as described below:

e Soil contaminated with organic chemicals and lead at concentrations that exceed
remediation goals based on the planned reuse (SFRA 1997) would be excavated.
Excavation would occur to a maximum depth of 10 feet bgs at risk grid B3416 (for
lead in Redevelopment Block 9; see Figure 9-1), B3426 (for lead in Redevelopment
Block 8; see Figure 9-2) and B4716 (for organic chemicals in Redevelopment
Block 15; see Figure 9-3). The combined volume of soil for all three excavations is
estimated to be less than 250 cubic yards.

e Soil and debris from the methane source area at Redevelopment Block 3 would be
excavated (see Figure 9-4). Soil would be excavated to a depth of 20 feet bgs over an
area of 50 feet by 150 feet (for an estimated volume of 5,600 cubic yards). Post-
excavation monitoring of soil gas concentrations would be conducted to confirm
methane levels meet the RAO. If methane source removal is not feasible based on
site conditions (for example, if methane is produced from organic material in the
native sediments instead of from identifiable construction debris), methane venting
may be added as a contingency to mitigate potential risk from methane.

e Soil from the mercury source area at former Excavation EE-05 would be excavated
(see Figure 9-5). The vertical extent of the mercury concentrations that exceed the
remediation goal would be delineated to identify the mercury source material.
Horizontal delineation can be estimated from the previous remedial action.
Contaminated soil will be excavated from within the area of former Excavation
EE-05 from 10 feet bgs to a depth of 15 feet bgs (the estimated depth of bedrock in
the area) over an area of 60 feet by 250 feet (for an estimated volume of about
2,800 cubic yards).

e The need to excavate and remove soil or sediment for construction of the shoreline
revetment would be evaluated during the RD; the cost estimate for the shoreline
revetment included disposal of 6,000 cubic yards of sediment to establish appropriate
grades and to allow placement of erosion control materials at appropriate elevations
relative to sea level.

Draft Amended ROD for Parcel B 9-3 CHAD.3213.0019.0011



e The open excavations would be backfilled with clean soil, and the excavated soil
that contains COCs would be removed from the site and transported to an
appropriate disposal facility.

e Areas of soil that have been disturbed by excavation or construction and have not
been restored with a cover would be covered by maintained landscaping as
described in Alternative S-2.

e All other areas that present potential unacceptable incremental risk from potential
exposure to COCs in soil (see Figure 9-6) would be left in place and addressed
through institutional controls. The following bullets provide specific examples.

- Excavation would not be proposed for any areas at Redevelopment Blocks 2, 3,
and BOS-1 based on the presence of debris fill in those areas and the known
difficulties of attempting removals in debris fill areas.

- Excavation would not be proposed beneath existing buildings; building slabs
and foundations act as adequate covers (grid B1626 and grids at Redevelopment
Block 8).

- Excavation would not be proposed to remove contaminants present at 10 feet
bgs (except as discussed above for the mercury source area at Excavation
EE-05); the overlying soil would act as an adequate cover (grids B4017, B4520,
AXO04, and AY03).

The Navy decided to address some of the newly identified sources (that is, methane and mercury
sources) using TCRAs. Although these TCRAs may not be completed by the time the amended
ROD is signed, the Navy anticipates that the TCRAs will meet the RAOs described in this
amended ROD.

The methane and mercury source removals are also common elements among Alternatives S-3,
S-4, and S-5. The methane source removal is estimated to cost $2.7 million (capital cost only)
and to take about 6 months to complete. The mercury source removal is estimated to cost $1.3
million (capital cost only) and also take about 6 months to complete. These excavation and
disposal components would provide excellent long-term effectiveness.

Excavation and off-site disposal are significant elements of this alternative; however,
institutional controls are still a major component for preventing exposure to potential
unacceptable risk posed by the soil left in place. Institutional controls are described in detail in
Section 12.2.1.5.

The estimated overall cost of Alternative S-3 is $11.2 million.
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9.14 Alternative S-4 — Covers, Methane and Mercury Source Removal,
Institutional Controls, and Shoreline Revetment

Alternative S-4 consists of covers to ensure the exposure pathway to contaminants in soil
remains blocked and institutional controls to maintain the integrity of the covers. Alternative S-4
also contains the same methane and mercury source removal components that are described in
Alternative S-3 and the shoreline revetment component included in Alternatives S-2 and S-3.
Alternative S-4 provides physical barriers to cut off the exposure pathways to soil at Parcel B.
Covers would be required at all redevelopment blocks to prevent human exposure to ubiquitous
metals in soil that may pose an unacceptable risk. The institutional controls are discussed in
Section 12.2.1.5.

Redevelopment blocks with soil that contains metals (including lead) and organic chemicals that
pose a potential unacceptable risk would be covered to allow for currently planned land uses.
Covers would be applied to an entire redevelopment block if any grid within the block requires a
cover based on ease and efficiency of implementation, consistency in long-term enforcement,
and effectiveness of long-term maintenance.

Covers would be achieved in two ways:

e Use of Existing Covers: Existing asphalt and concrete surfaces and buildings would
be considered existing covers. These may include existing building footprints, roads,
and parking lots. These existing covers may require rehabilitation, such as sealing or
repairing cracks.

e New Covers: Where covers are needed, areas would be covered with a durable
material that will not break, erode, or deteriorate such that the underlying soil
becomes exposed. Standard construction practices for roads, sidewalks, and
buildings would likely be adequate to meet this performance standard. Other
examples of covers could include a minimum 4 inches of asphalt or a minimum 2 feet
of clean imported soil. All covers must achieve a full cover over the entire
redevelopment block. The exact nature and specifications for covers can vary from
block to block, but all covers must meet the performance standard of preventing
exposure to soil and durability. Backfill for soil covers would be tested and
confirmed to not contain contaminants at concentrations exceeding remediation goals
and to contain less than 0.25 percent asbestos. The soil cover may overlay existing
grades. Appropriate covers for the open space reuse blocks would depend on the
details of redevelopment.

It is estimated from aerial photographs of Parcel B that approximately 16 acres would be covered
with soil, 3 acres would be covered by the shoreline revetment, and 40 acres of existing asphalt
and concrete surfaces (including buildings) would be used and repaired, as necessary (see
Figure 9-7). The actual extent of cover types would be identified in the RD.
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Covers, and the institutional controls to maintain their integrity, are the primary component of
Alternative S-4. Alternative S-4 also includes the common elements of methane and mercury
source removal and shoreline revetment discussed in Alternatives S-2 and S-3. The estimated
overall cost of Alternative S-3 is $12.4 million.

9.1.5 Alternative S-5 — Excavation, Methane and Mercury Source Removal,
Disposal, Covers, SVE, Institutional Controls, and Shoreline
Revetment

Alternative S-5 consists of a combination of soil excavation (including methane and mercury
source removal) and off-site disposal, covers, SVE for VOCs, institutional controls, and
shoreline revetment. This alternative was developed as a combined alternative to (1) remove and
dispose of organic COCs, mercury, and lead, as described in Alternative S-3, (2) implement and
maintain block-wide covers, as described in Alternative S-4, (3) remove and treat VOCs in soil
using SVE, and (4) implement the institutional controls and construct the shoreline revetment, as
described in Alternative S-2.

Alternative S-5 would include expansion and continued operation of the pilot-scale SVE system
that was operated at Redevelopment Block 8 (Building 123) (ITSI 2006). SVE would be
implemented as a source reduction measure, and the other actions associated with Alternative S-5
would provide overall protectiveness to meet the RAOs. Institutional controls to address vapor
intrusion would likely be a necessary component of the remedy, but specific areas requiring
institutional controls (ARIC) would be selected after remediation was complete. The results of a
site-specific soil gas survey would be the basis for the ARICs. The soil gas survey would address
both soil and groundwater areas where vapor intrusion is a concern. The ARICs may be modified
by the FFA signatories as the soil contamination areas and groundwater plumes that are producing
unacceptable vapor inhalation risks are reduced over time or in response to further soil, vapor, and
groundwater sampling and analysis for VOCs that establishes that areas originally included in the
ARICs do not pose unacceptable potential exposure risk to VOC vapors.

Alternative S-5 also combines components of Alternatives S-2, S-3, and S-4 to provide the
maximum amount of treatment for COCs in soil. The estimated overall cost of Alternative S-5 is
$13.0 million.

9.2 AMENDED REMEDIAL ALTERNATIVES FOR GROUNDWATER
The following remedial alternatives were identified for groundwater at Parcel B:

e Alternative GW-1 — No Action
e Alternative GW-2 — Long-Term Groundwater Monitoring and Institutional Controls

e Alternatives GW-3A and GW-3B - In Situ Treatment, Groundwater Monitoring, and
Institutional Controls
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Each of these alternatives is discussed below.
9.2.1 Alternative GW-1 — No Action

Under Alternative GW-1, remedial actions would not be performed. Groundwater would be left
in place without implementing any response actions. The no-action response is retained as
required by the NCP to provide a baseline for comparison with other alternatives. No cost is
associated with this alternative.

9.2.2 Alternative GW-2 — Long-Term Groundwater Monitoring and
Institutional Controls

Alternative GW-2 consists of groundwater monitoring and institutional controls.  The
groundwater monitoring addresses all of the COCs identified in Section 7.0 whether they were
derived from the HHRA, the SLERA, or the surface water quality screening evaluation.
Groundwater in the A-aquifer would be monitored where metals and VOCs are detected at
concentrations above remediation goals. Details of groundwater monitoring (such as wells to be
monitored, the analytical suite, laboratory analytical methods, sample collection procedures, and
quality control requirements) would be included in the RD. Additionally, the Navy is
implementing an adaptable strategy for groundwater monitoring based on the Triad approach to
allow flexibility to optimize monitoring. Results of groundwater monitoring would be used
during 5-year reviews to assess the monitoring program, adjust the data collection and analysis
requirements, and evaluate the need for other response actions. Groundwater monitoring would
continue until remediation goals are met.

The overall objectives for groundwater monitoring include:

e Monitor the potential migration of COCs into previously uncontaminated areas and
potential migration toward San Francisco Bay

e Monitor the changes in concentrations within a plume, including the effects of
remedial actions and previous treatability studies

e Monitor concentrations in and near individual wells where the HHRA indicated
potential risk

Institutional controls are part of Alternative GW-2 and are described in detail in Section 12.2.1.5.
Institutional controls include parcel-wide prohibitions against installation of wells and use of
groundwater without approval as well as specific restrictions related to VOC vapors.
Institutional controls would be in place to prohibit use of buildings or other enclosures where
there is potential unacceptable risk from the vapor intrusion pathway and would require
engineering controls on all new buildings occupied in areas where groundwater plumes may
present potential unacceptable risk from the vapor intrusion pathway. Institutional controls to
address vapor intrusion would likely be a necessary component of the remedy, but specific
ARICs would be selected after remediation was complete. The results of a site-specific soil gas
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survey would be the basis for the ARICs. The soil gas survey would address both soil and
groundwater areas where vapor intrusion is a concern. The ARICs may be modified by the FFA
signatories as the soil contamination areas and groundwater plumes that are producing
unacceptable vapor inhalation risks are reduced over time or in response to further soil, vapor,
and groundwater sampling and analysis for VOCs that establishes that areas originally included
in the ARICs do not pose unacceptable potential exposure risk to VOC vapors.

Alternative GW-2 relies on monitoring and institutional controls without active treatment.
Institutional controls are the primary component for preventing exposure to COCs under this
alternative.  Installation of additional groundwater monitoring wells and establishment of
institutional controls are estimated to cost $150,000 (capital only) and require a minimal amount
of time (1 to 2 months) to implement. The effectiveness of Alternative GW-2 depends on the
degree of enforcement of institutional controls. The estimated overall cost of Alternative GW-2
is $2.0 million.

9.2.3 Alternatives GW-3A and GW-3B - In Situ Treatment, Groundwater
Monitoring, and Institutional Controls

Alternatives GW-3A and GW-3B consists of three elements: (1) in situ treatment of
groundwater, (2) reduced groundwater monitoring compared with the monitoring-only
alternative (Alternative GW-2), and (3) institutional controls. The analysis of Alternatives
GW-3A and GW-3B was base