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DECLARATION

SITE NAME AND LOCATION

Operable Unit &, Installation Restoration (IR) Site 70, Rescarch, Testing, and
Evaluation Area (RT&E Area)

Naval Weapons Station (NAVWPNSTA) Seal Beach

800 Seal Beach Boulevard, Seal Beach, Orange County, California 90740

United States Environmental Protection Agency Identification Number: CA0170024491

STATEMENT OF BASIS AND PURPOSE

This Record of Decision (ROD)Remedial Action Plan (RAP) presents the selected
remedial action for groundwater at IR Site 70 at NAVWPNSTA Seal Beach. Soil at the
site 18 recommended for no further action.

This 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 (SARA) of 1986, 42 United States
Code Section (§) 9602 et seq., and in accordance with the National Oil and Hazardous
Substances Pollution Contingency Plan (NCP), 40 Code of Federal Regulations (CFR)
Part 300, et seq. This decision is based on the administrative record file for this site. A
site-specific administrative record index is included as Attachment A.

The state of California (through the California Environmental Protection Agency [Cal-
EPA] Department of Toxic Substances Control [DTSC] and the Regional Water Quality
Control Board [RWQCB] Santa Ana Region) concurs on the selected remedy.
Attachment B includes the transcript from the public meeting,

REMEDIAL ACTION PLAN

This ROD/RAP satisfies DTSC requirements for a RAP for hazardous substance release
sites pursuant to California Health and Safety Code § 25356.1. The RAP requirements
are summarized in Attachment C.

ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from groundwater at IR Site 70, if
not addressed by implementing the remedial action selected in this ROD/RAP, may
present a current or potential threat to public health and welfare or to the environment.

DESCRIPTION OF THE REMEDY

The shallow groundwater underlying IR Site 70 is contaminated with volatile organic
compounds (VOCs). This groundwater contamination appears to have occurred when
chlorinated solvents were spilled on the ground surface of the site and migrated through
the subsurface soils into the shallow aquifer beneath the site. According to historical
documents, the site was constructed and operated by North American Aviation (which
later became Rockwell International) under a contract with National Acronautics and
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Space Administration (NASA) for the design and manufacture of the second stage of the
Saturn V launch vehicle for the Apollo Program.

A risk assessment was conducted during an extended removal site evaluation to assess
the potential cancer and noncancer risks to human health from exposure to contaminants
in site soils and groundwater (BNI 1999a). The human-health risk screening for soils
estimated an incremental cancer risk (i.e., the risk due to site-specific chemicals of
potential concern [COPCs]) above the NCP-defined departure point but within the
generally allowable risk management range. Noncancer risks (as measured by the hazard
index) were driven by the presence of naturally occurring (background) metals. Both
cancer and noncancer risks for soil were evaluated and determined to be acceptable.

A fate and transport evaluation was also performed during the extended removal site
evaluation (BNI 1999a). The results indicated that the potential for COPCs in soil to
further leach to groundwater and be transported within groundwater was negligible. The
potential for adverse impacts to ecological receptors from soil at IR Site 70 was also
evaluated and found to be negligible. Accordingly, soil at IR Site 70 is recommended for
no further action.

The human-health risk screening for groundwater at IR Site 70 estimated a total cancer
risk in excess of the NCP-defined generally allowable range (BNI, 1999a). Estimates of
noncancer risk indicate a significant potential for systernic toxicity. No complete
exposure pathway exists between contaminants in groundwater and ecological receptors.
Thus, contarminants reported in groundwater were not evaluated further for ecological
risk. However, since the groundwater at IR Site 70 poses an unacceptable risk to human
health, groundwater was recommended for further action (BNI, 2002).

There are two areas of VOC contamination in groundwater at IR Site 70: a highly
contaminated source arca presumed to contain dense nonaqueous-phase liquid (DNAPL)
and a surrounding larger area of lower contamination dissolved in the groundwater. The
selected remedy for groundwater at IR Site 70 combines an aggressive
biostimulation/bicaugmentation in situ treatment option for the suspected source area
with a passive in situ biobarrier treatment of the dissolved-phase contamination. Within
the source area, suitable electron donors will be injected into the groundwater zone where
contamination is present. Within the source area the injection of electron donor (and
halorespiring bacteria if needed) will be applied through a grid of injection wells over the
high concentration plume. These electron denors stimulate indigenous halorespiring
microorganisms to completely dechlorinate, through reductive dechlorination, the site
COCs to ethene. Where the requisite bacteria are absent or t0o poorly distributed to
allow bioremediation, bioaugmentation with stable halorespiring culture will be required.

Within the more highly contaminated areas of the dissolved plume, biobarriers will be
used to segment the groundwater plume into treatment zones. Treated groundwater
emanating from a biobarrier will sweep contaminated groundwater into the next
downgradient biobarrier.

Bioaugmentation of the source area and biobarriers will likely be required and is
recommended to overcome uncertainties regarding the potential of indigenous
microorganisms to meet remedial goals within desired timeframes. For both the source
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arca and dissolved plume areas, monitored natural attenuation will be used to complete
the remediation.

The selected remedy for groundwater includes:

» in situ biobarriers to intercept and treat the dissolved plume as it migrates under
natural groundwater flow conditions;

* in situ treatment of groundwater in the source arca (potential DNAPL area)
using a biostimulation/bicaugmentation process;

* hydraulic containment of the dissolved plume using biobarriers;

* use of monitored natural attcnuation as a secondary treatment to address residual
VOC contamination in the source area and dissolved plume;

¢ performance monitoring throughout the remedial action; and

* institutional controls to prevent use of or exposure 1o contaminated groundwater;
protect the mtegrity of the remedial action; and allow access for sampling,
instafling, operating, and maintaining monitoring wells or remediation
equipment, and implementing any remedial measures needed in the future.

In situ groundwater remediation addresses the risk posed by VOC contamination (which
can be characterized as the primary threat at this site) by degrading VOCs to harmless
by-products, thus permanently destroying the contaminants and significantly reducing
the toxicity, mobility, and volume of hazardous substances in groundwater.

Institutional controls are necessary to prevent exposure under future land uses, to protect
existing monitoring wells, and to grant access for sampling, installing new monitoring
wells, and implementing any additional remedial measures nceded in the future.
Institutional controls are also necessary to prevent use of contaminated groundwater until
remediation is complete. Since NAVWPNSTA Seal Beach is an active station,
institutional controls addressing the on-station portion of the groundwater plume would
be implemented through the Station Project Review Process. Although off-base
migration is unlikely, the United States Department of the Navy (DON), Orange County
Health Care Agency (OCHCA), Orange County Water District (OCWD), and city of Seal
Beach will determine institational controls addressing the off-station portion of the
groundwater plume to assure that any conditions necessary for adequate protection of
public health {e.g., treatment to comply with federal and state drinking water standards)
will be included in any permits they issue for construction of wells. The DON will also
assist OCHCA, OCWD, and the city of Seal Beach in this process by monitoring wells
annually with updated copies of figures delineating the off-station groundwater plume.

The DON will provide necessary information to appropriate local and county agencies to
identify off-Base areas impacted by groundwater contamination. The DON will support
these agencies with technical information required in order to implement restrictions on
construction and use of wells in the affected areas.
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STATUTORY DETERMINATIONS

The sclected temedy is protective of human health and the environment, complies with
federal and state requirements that are legally applicable or relevant and appropriate to
the remedial action, and is cost-effective. The remedy uses permanent solutions and
altermative treatment (or resource recovery) techmologies to the maximum extent
practicable and satisfics the statutory preference for remedies employing treatment that
reduces toxicity, mobility, or volume as a principal element.

The effectiveness of the remedial action sclected in this ROD/RAP will be reviewed at
5-year intervals at a minimum to assure that the remedy continues to adequately protect
human health and the environment and is achieving cleanup goals. Once cleanup goals
have been achieved, the 5-year review will no longer apply to this action because
hazardous substances will not remain above health-based levels.

ROD/RAP DATA CERTIFICATION CHECKLIST

The following information is included in the Decision Summary:
¢ chemicals of concern and their respective concentrations (Section 5)
» risk represented by the chemicals of concern (Section 7)

¢ cleanup levels established for chemicals of concern and the basis for these levels
_ (Section 8)

* how source materials constituting principal threats are addressed (Section 8)

« assumptions in the risk assessment for current and reasonably anticipated future
fand use and current and potential future beneficial groundwater use (Sections 6
and 7)

* potential land and groundwater use that will be available at the site as a result of
the selected remedy (Section 10)

* 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 (Section 10)

* key factors that led to selecting the remedy (Sections 8, 9, and 10)

Additional information can be found in the administrative record file for this site.
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For the United States Department of the Navy, Naval Weapons Station Seal Beach, Seal Beach,
California

Signature: Date:
R.W. Fowler
Captain, .S, Navy
Commanding Officer

For the State of California Environmental Protection Agency

Signature: Date:
Mr. John E. Scandura, Chief
Southern California Operations
Office of Military Facilities
Department of Toxic Substances Control

Signature: Date:
Mr. Gerard Thibeault
Executive Officer
Regional Water Quality Control Board Santa Ana Region
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ACRONYMS/ABBREVIATIONS

AOC area of concem

API American Petroleum Industry

ARAR applicable or relevant and appropriate requirement
BEI Bechtel Environmental, Inc.

bgs below ground surface

BNI Bechtel National, Inc.

CAH chlorinated aliphatic hydrocarbon

Cal. Code Regs. California Code of Regulations

Cal/EPA California Environmental Protection Agency

Cal. Fish & Game Code California Fish and Game Code
Cal. Health & Safety Code  California Health and Safety Code

Cal-Modified California Environmental Protection Agency modified

Cal. Pub. Res. Code California Public Resources Code

CERCLA Comprehensive Environmental Response, Compensation, and
Liability Act

CFR. Code of Federal Regulations

ch. chapter

COC chemical of concemn

COoPC _ chemical of potential concern

COPEC chemical of potential ecological concemn

CTIR California Toxics Rule

CWA Clean Water Act

CZMA Coastal Zone Management Act

DCE dichloroethene

div. division

DNAPL dense nonaqueous-phase liquid

DON (United States) Department of the Navy

DOT (United States) Department of Transportation

DTSC (Cal/EPA) Department of Toxic Substances Control

DWR (California) Department of Water Resources

ERSE extended removal site evaluation

ESA Endangered Species Act

ESQD explosives safety quantity-distance

EVO emulsified vegetable oil

°F degrees Fahrenheit

Fed. Reg. Federal Register

FESRA Federal Facility Site Remediation Agreement

Freon TF trichlorotrifiuorethane

FS feasibility study
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Acronyms/Abbreviations

GAC granular activated carbon

gpd gallons per day

epm gallons per minute

HERD (DTSC) Human and Ecological Risk Division

HHRA human-health risk assessment

HI hazard index

HQ hazard quotient

IAS initial assessment study

IR Installation Restoration (Program)

JIEG Jacobs Engineering Group Inc.

KB-1m™ Commercially available microbial consortia

LGAC liquid-phase granular activated carbon

pe/dL micrograms per deciliter

pg/L micrograms per liter

MCL maximum contaminant level

mg/kg milligrams per kilogram

mg/L milligrams per liter

MNA monitored natural attenuation

NAPL nonaqueous-phase liquid

NASA National Aeronautics and Space Administration

NAVWPNSTA Naval Weapons Station

NCP National Oil and Hazardous Substances Pollution Contingency
Plan

NEESA Naval Energy and Environmental Support Activity

NHPA National Historic Preservation Act

NOAEL no observed adverse effects level

NPDES National Pollutant Discharge Elimination System

NWR National Wildlife Refuge

OCHCA Orange County Health Care Agency

OCWD Orange County Water District

O&M operation and maintenance

ORP oxidation-reduction potential

OSWER Office of Solid Waste and Emergency Response

ou operable unit

PA preliminary assessment

PCB polychlorinated biphenyl
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Acronyms/Abbreviations
PCE tetrachloroethene
ppb parts per billion
ppm parts per million
PRG preliminary remediation goal
RAB Restoration Advisory Board
RAO remedial action objective
RAP remedial action plan
RCRA Resource Conservation and Recovery Act
Res. resolution
RFS revised feastbility study
RI remedial investigation
ROD record of decision
RRSEM Relative Risk Site Evaluation Model
RSE removal site evaluation
RT&E research, testing, and evaluation
RWQCB (California) Regional Water Quality Control Board
§ section
SARA Superfund Amendments and Reauthorization Act
SCS Soil Conservation Service
SDWA Safe Drinking Water Act
SVOC semivolatile organic compound
SWDIV Southwest Division Naval Facilities Engineering Command
SWMU solid waste management unit
SWRCB (California) State Water Resources Control Board
TBC to be considered
TCE trichloroethene
TDS total dissolved solids
tit. title
TRV toxicity reference value
UCL upper confidence Hmit
U.S.C. United States Code
U.S. EPA United States Environmental Protection Agency
UST underground storage tank
VOC volatile organic compound
WESTDIV Western Division, Naval Facilities Engineering Command
WQCP water quality control plan
page xii Draft Record of Decision/Remedial Action Plan - IR Site 70, NAVWPNSTA Seal Beach

372472006 12:42:15 PM mid hitpeprojects.geosyntec.comvhy0888/shared documents/rod/2006-rod-cover-toc-acronyms.doc



March 2008

Acronyms/Abbreviations

This page left blank intentionally

Draft Record of Decision/Remedial Action Plan - R Site 70, NAVWPNSTA Seal Beach page xiii

372442006 12:42:15 PM mid http-#eprojects.geosyntes convhy(888/shared documentsired/2606-rod-cover-loc-acronyms.doc




March 2006

Section 1

SITE NAME, LOCATION, AND DESCRIPTION

This Record of Decision (ROD)Remedial Action Plan (RAP) presents the selected remedial
action for soil and groundwater at Installation Restoration (IR) Program Site 70 at Naval
Weapons  Station (NAVWPNSTA) Seal Beach in Orange County, California.  The
United States Environmental Protection Agency (U.S. EPA) Identification Number for this
station is CA0170024491. This ROD/RAP satisfies the California Environmental Protection
Agency (Cal/EPA) Department of Toxic Substances Control (DTSC) requirements for a RAP for
hazardous substance release sites pursuant to California Health and Safety Code (Cal. Health &
Safety Code) Section (§) 25356.1.

This 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 (SARA) of 1986 and the National Oil and Hazardous
Substances Pollution Contingency Plan (NCP). The decision for this site is based on information
contained in the administrative record. A copy of the site-specific administrative record index
for IR Site 70 is presented in Attachment A.

1.1 SITE NAME

This decision document addresses soil and groundwater at one site at NAVWPNSTA
Seal Beach: Operable Unit (OU)-8, IR Site 70, Research, Testing, and Evaluation
(RT&E) Area.

1.2 SITE LOCATION

NAVWPNSTA Seal Beach consists of approximately 5,000 acres located in the City of
Seal Beach and county of Orange, approximately 26 miles south of downtown
Los Angeles (Figure 1-1). IR Site 70 is located on the west side of the station, east of
Seal Beach Boulevard and south of Westminster Avenue (Figure 1-2).

1.3 LEAD AND SUPPORT AGENCIES

NAVWPNSTA Seal Beach is an active federal facility that is being remediated under the
IR Program. The station is not on the National Priorities List. The lead agency for
remedial investigation (RI) and remedial action at this station is the Department of the
Navy (DON). Regulatory agencies providing support and oversight include DTSC and
the Regional Water Quality Control Board (RWQCB) Santa Ana Region.

1.4 SITE DESCRIPTION

IR Site 70 consists of multistory office and production buildings, asphalt-paved parking
areas, a number of aboveground tanks and attendant above- and belowground piping
distribution systems, several concrete-lined sumps, and underground storage tanks
(USTs). From 1962 to 1973, the area was used for the design and manufacture of the
second stage of the Saturn V launch vehicle for the Apollo Program. From 1980 to 1985,
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Section 1 Site Name, Location, and Description

pilot test assembly operations were conducted for a classified uranium enrichment
process in portions of Building 112. These tests did not include either the manufacture or
enrichment of uranium. Currently, the building is used for storage, communications
research, and office space.

page 1-4
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Section 2

SITE HISTORY AND INVESTIGATION ACTIVITIES

This section provides an overview of the history of NAVWPNSTA Scal Beach and summarizes
the investigation activities that have taken place at the station.

2.1

2.2

SITE HISTORY

NAVWPNSTA Seal Beach is located in Orange County and is bordered by the City of
Seal Beach on the north, west, and southwest; the city of Westminster on the northeast;
the city of Huntington Beach on the southeast and south; and county land on the south
between Hdinger and Warner Avenues. The Pacific Ocean borders the station to the
south (Figures 1-1 and 1-2}.

NAVWPNSTA Seal Beach provides deployment-ready ordnance to ships and analyzes
the performance of weapons. The station includes the headquarters, central
administrative and support departments, and docking, storage, production, and test
facilities. IR Site 70 is located in the western portion of the station. The site consists of
multistory office and production buildings, asphalt-paved parking areas, aboveground
tanks and attendant above- and belowground piping distribution systems, several
concrete-lined sumps, and USTs. Past disposal and waste handling practices resulted in a
volatile organic compound (VOC}-contaminated groundwater plume at IR Site 70 that is
addressed in this ROD/RAP.

Base supply wells have been used to supply water to the facility and agricultural
operations at the base. The current migration of the groundwater plume (0 a maximum
depth of 195 feet below ground surface and over 4,000 feet down gradient from the
source threatens multiple aquifers.

INVESTIGATION ACTIVITIES

There are no enforcement activities related to IR Site 70. Environmental investigation
and remediation activities associated with the site are implemented under the stationwide
IR Program. The purpose of this program is to identify, investigate, assess, characterize,
and clean up or control releases of hazardous substances, as well as to cost-effectively
reduce the risk to human health and the environment from past waste disposal operations
and hazardous material spills at Navy/Marine Corps stations. The program is administered
in accordance with:

s CERCLA, as amended by SARA, and the Community Environmental Response
Facilitation Act;

* Resource Conservation and Recovery Act (RCRA); and

s National Environmental Policy Act..
CERCLA is generally applied to inactive sites where a hazardous substance is known to
exist or is suspected to have been stored, placed, disposed of, or deposited. RCRA is
generally applied to active arcas involving solid and hazardous waste management.
IR Site 70 is being investigated under CERCLA. The following subsections describe
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Section 2 Site History and Investigation Aclivities

investigations, studies, and removal actions at NAVWPNSTA Seal Beach, including
IR Site 70.

2.2.1 General Facility Investigations

In 1985, the DON conducted an initial assessment study (IAS) to investigate potentially
contaminated sites at NAVWPNSTA Secal Beach (NEESA, 1985). The IAS was
conducted under the Navy Assessment and Control of Installation Pollutants Program,
which was the DON version of the Department of Defense IR Program at that time.
Twenty-five potentially impacted sites at NAVWPNSTA Scal Beach (IR Sites 1 through
25) were identified based on record searches, aerial photographs, field inspections, and
interviews with facility personnel. The study did not identify IR Site 70, because
historically it had been the site of non-Navy activities.

In response to DTSC comments on the TAS Report, Naval Energy and Environmental
Support Activity (NEESA) completed a preliminary assessment (PA) as an addendum to
the 1985 IAS Report (NEESA 1990). This PA reevaluated 16 sites recommended for no
further action in the IAS Report, recommended all 16 sites for further study, and
identified 17 new sites (IR Sites 35 through 51).

In 1993, Jacobs Engineering Group Inc. conducted a PA of the RT&E Arca and issued a
final PA Report in 1995 (JEG 1995a). An evaluation of the entire RT&E facility
identified ten areas of concern (AOCs) that were recommended for further evaluation
to assess the presence or absence of chemicals of potential concern (COPCs). These
ten AOCs were identified based on historical activities, use of chemicals, and the
likelthood of a potential threat to human health and the environment. The major COPCs
identified during the PA were hexavalent chromium, trichlorocthene (T'CE), phenolic
compounds, trichlorotrifluorethane (Freon TF), and heavy metals.

2.2.2 Removal Site Evaluation

In 1996, a removal site evaluation (RSE)} was conducted to collect information and to
evaluate the qualitative presence or absence of COPCs identified in the RT&E Area
(BNI 1996a). Samples were obtained {rom structures, process piping, soil, and
groundwater. The RSE Report recommended that the process piping system and facilitics
be decommissioned and that soil and groundwater be investigated further (BNI 1996b).
The piping and facilitics were decommissioned under a separate program (see Section
5.2.3.2) which was documented in the “Final Closeout Report Decommissioning of
Research, Testing, and FEvaluation Area Naval Weapons Station, Seal Beach,
California”.  Soil investigations were recommended for the presence of hexavalent
chromium, vinyl chloride, and heavy metals. Groundwater investigations were
recommended to delineate TCE in groundwater, determine a potential vadose zone
source, and evaluate the nature and extent of hexavalent chromium, phenolic compounds,
and heavy metals.

page 2-2 Draft Record of Decision/Remedial Action Plan — IR Site 70, NAVWPNSTA Seal Beach
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Section 2 Gite History and Investigation Activities

Subsequent to the RSE, the RT&E Area was designated IR Site 70 and formally added to
the IR Program in a revision to the Pederal Facilities Site Remediation Agreement
(FESRA}. IR Site 70 is the only site in Operable Unit 8 (OU-8).

2.2.3 Relative Risk Site Evaluation Model

In 1996, additional soil and groundwater samples were collected in the RT&E Areca to
obtain analytical data necessary to populate a Relative Risk Site Evaluation Model
(RRSEM) (BNI 1996b). This model was used to assist in the prioritization of funding for
sites in the IR Program. The RRSEM used data collected at NAVWPNSTA Seal Beach
and 14 other bases. The samples collected from the RT&E Area and included in the
model indicated the presence of VOCs, semivolatile organic compounds (SVOCs),
polychlorinated biphenyls (PCBs), pesticides, and metals. The RRSEM confirmed the
presence of these contaminants in soil and groundwater. Based on these findings the
DON made recommendations to delincate the TCE plume in groundwater and to
determine the potential source for the COCs. The DON evaluated the presence of these
compounds in subsequent investigations such as the Extended Removal Site Evaluation
which served as the Remedial Investigation. The RRSEM was used to justify additional
funds for evaluating site conditions at NAVWPNSTA Scal Beach.

2.2.4 Extended Removal Site Evaluation

In 1998, an extended removal site evaluation (ERSE) was conducted to supplement data
from the previous investigations at IR Sites 40 and 70 (BNI 1999a). The ERSE included
groundwater sampling throughout IR Site 70 and soil sampling at the following
four AOCs:

¢  AOQOC 2 - Former Stormwater Drainage Channel
»  AQC 3 - Salt Marsh Discharge Point
*  AQOC4 - Perimeter Drainage Channel

¢  AOC 11— Area North of Building 112 (this AOC was added during the ERSE
to incorporate the arca north of Building 112 where VOCs, SVOCs, PCBs,
pesticides, and heavy metals were reported in samples collected during
the RRSEM)

The ERSE findings enabled the DON to support a decision of no further action, removal
action, or further evaluation by:

¢ refining the nature and extent of soil and groundwater contamination,

» refining existing geological and hydrogeological site models,

¢ evaluating the fate and transport of COPCs from soil to groundwater and within
groundwater, and

» evaluating soil and groundwater to assess the potential threat to human health
and the environment through screening risk assessments.
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Section 2 Site History and investigation Activities

The vertical and lateral extent of contaminants in groundwater at IR Site 70 were
delineated during the ERSE. The contaminants consisted of chlorinated VOCs, primarily
TCE and associated degradation products, within a plume with two distinct arcas: a
source area of higher VOC concentrations suspected of containing dense nonaqueous-
phase liquid (DNAPL) and a surrounding larger area of lower VOC concentrations
dissolved in the groundwater.

Although results of the screening risk assessment indicated that there was no immediate
threat to human health or the environment from groundwater (because groundwater is not
currently used for domestic purposes), the ERSE Report recommended further action to
address groundwater at IR Site 70, because the cumulative potential human-health risk
exceeded the generally acceptable range as defined by the NCP (BNI 1999a). Soil was
recommended for no further action (BNY 1999a, 2000a).

The DON determined that the ERSE (BNI 1999a) for IR Site 70 substantially complied
with the requirements of an RI under CERCLA and that it was appropriate to proceed
directly to a feasibility study (FS) for groundwater. DTSC and RWQCB concurred with
this determination.

2.2.5 Aquifer Testing at IR Site 70

Aquifer testing (BNI 1999b) was performed from August to September 1998 to further
characterize the saturated zone within the suspected source area and provide data to
support evaluation of remedial alternatives in the FS. From November 1998 to February
1999, and from April to June 1999, an extended shallow groundwater aquifer/pilot test
was also conducted within the suspected DNAPL area (BNI 1999¢, 2000b). The purpose
of the test was to confirm the aquifer parameters and determine the effectiveness of
low-flow pumping and treating in removing contaminant mass from the shallow
groundwater intervals.

Aquifer testing of the deeper water-bearing intervals within the larger dissolved-phase
portion of the plume, downgradient of the suspected source area , was conducted between
February and May 2002 (BEI 2002a). Data obtained from the aquifer test was used to
refine the mathematical groundwater models and support remedial design.

2.2.6 Feasibility Study

A Groundwater FS Report for IR Sites 40 and 70 was finalized in June 2002. The FS
evaluated five alternatives based on their ability to contain and/or treat the dissolved
plume and suspected source area at IR Site 70 (BNI 2002). [In situ treatment using
chemical oxidation for the suspected source area with a pump and treat component for
mass removal of dissolved-phase contamination ranked highest overall using U.S. EPA’s
selection criteria. Based on these results, the DON decided to perform a pilot test to
evaluate the effectiveness of chemical oxidation to convert VOCs in the suspected source
area to innocuous by-products.
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Section 2 Site History and Investigation Activities

2.2.7 Pilot Test Program

The chemical oxidation pilot test was conducted from June to September 2001 using a
Geo-Cleanse® technology that was selected as a representative process option
(BEI 2002b). This technology uses Fenton’s chemistry by injecting acids, hydrogen
peroxide, and trace quantitics of metallic salts (typically ferrous sulfate) into the
contaminated media (groundwater in this case). The hydroxyl radicals oxidize organic
contaminants to create harmless by-products: water, chlorides, and carbon dioxide.
Aquifer quality testing was conducted before, during, and after chemical injection.
Results of the pilot test are discussed in futher detail in Section 5 of this ROD/RAP.

2.2.8 Groundwater Monitoring Program

As a result of the groundwater contamination present at the site, IR Site 70 was
recommended for inclusion in a S-year groundwater monitoring program (o monitor
VOCs, primarily from chlorinated solvents. In 2000, the final Work Plan for Long-Term
Groundwater Monitoring at IR Sites 40 and 70 was issued and field activities began that
same month (BEI 2000). Seventeen wells located m and around the groundwater plume
at IR Site 70 were monitored quarterly for VOCs and semiannually for natural attenuation
parameters during the first year of the groundwater monitoring program. Based on
analytical results from that year, a reduction in sampling and water-level measurement
frequency was recommended and approved by the DTSC and RWQCB (BEIL 2002c).
During the second year of monitoring, four additional wells were added to the
groundwater monitoring program at IR Site 70 to [urther delineate and monitor the
southern extent of the dissolved-phase plume and to monitor changes in the suspected
source arca following pilot testing (BEI 2002d). During the third year of monitoring,
twenty one wells were sampled for VOCs, and a selected subset of these wells were
sampled for natural attenuation parameters and 1,4-dioxane. Sampling was performed
once for the entire year in the third year. Ten existing and four new wells were added to
the single groundwater monitoring event conducted in the fourth year. An additional six
wells were installed and added to the monitoring program in the fifth year of monitoring.
These six wells were installed to facilitate remedial design/remedial action and to address
specific concerns raised by DTSC and RWQCB during their review of previous
groundwater monitoring data. This groundwater monitoring program is documented in
the annual reports (BNIL, 2005).

2.2.9 Revised Feasibility Study

A Revised Feasibility Study was developed for the DON in response to a DON
headquarters directive for optimizing remedial actions. Based on advancements in
bioremediation of dense non-agqueous phase liquids (DNAPL) and dissolved phase
volatile organic compounds, the Revised Feasibility Study evaluated the use of in siftn
bioremediation alternatives for remediating the site. In sifu biobarriers to treat the
dissolved plume and in situ bioremediation of the source area rated highest overall among
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Section 2 Site History and Investigation Activities

the five balancing criteria. Based on these results, the DON decided to proceed with the
enhanced in situ bioremediation (EISB) altemative in order to remediate the site,
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Section 3

HIGHLIGHTS OF COMMUNITY PARTICIPATION

A Community Relations Plan was developed to document concerns identified durin g community
mterviews and to provide a detailed description of community relations activities planned in
response to information received from the community (CH2M Hill 2001). The initial plan was
prepared in 1993 and revised in 1998 and again in 2001 to update cornmunity issues and
concerns and to identify information needs related to the ongoing environmental investigation
and cleanup efforts at NAVWPNSTA Seal Beach.

The community relations program includes specific activities for obtaining community input and
keeping the community informed. These activities include conducting interviews, holding public
meetings, issuing fact sheets to provide updates on current cleanup activities, maintaining an
information repository where the public can access technical documents and program
information, disseminating information to local and regional media, and makin g presentations to
local groups.

3.1 RESTORATION ADVISORY BOARD

A Restoration Advisory Board (RAB) was formed in February 1995 to review and
discuss current and projected environmental investigation activities at NAVWPNSTA
Seal Beach. Meetings of the RAB include updates on field activities, funding issues, and
other technical and administrative matters. RAB meetings are open to the public and are
attended by NAVWPNSTA Scal Beach staff, DTSC and RWQCB personnel, city and
county health and environmental officials, and interested members of the community.

By sharing information during regularly scheduled meetings with the groups they
represent, RAB members help increase awareness and progress of the IR Program
process.  In addition, members of the public can contact RAB members to obtain
mformation or express concernts to be discussed at subsequent meetings. The RAB meets
as needed to discuss project progress, review reports, and comment on investi gation and
cleanup activities. The RAB also reviews and provides comments on documents
involving IR sites, such as SI reports, focused SI reports, RSE reports, RI/ES reports, risk
assessments, work plans, engineering evaluation/cost analyses, decision documents, and
site closure reporis.

Currently, the RAB meets on the second Tuesday of every other month, between 6:00
and 8:00 p.m. at the City of Seal Beach Council Chambers located at 211 8% Street, Seal
Beach, California. Copies of the RAB meeting minutes as well as technical reports and
other information about the investigation and cleanup of NAVWPNSTA Scal Beach are
available at the NAVWPNSTA Seal Beach Information Repository, located at the Seal
Beach Public Library, Mary Wilson Branch, 707 Electric Avenue, Seal Beach, California
90740 and at NAVWPNSTA Seal Beach, Eavironmental Office, Building 110, Seal
Beach, California 90740-5000. RAB meeting minuies are also located on the Navy's
Southwest Division Naval Facilities Engineering Command (SWDIV) environmental
webpage, which can be found at:

hitp:/fwww.sbeach.navy mil/Programs/Environmental/IR/IR.him
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Section 3 Highlights of Community Participation

3.2

3.3

PUBLIC MAILINGS

Public mailings, including information updates, fact sheets, and proposed plans/draft
RAPs, have been used to broaden the dissemination of information within the local
community. NAVSPNSTA Seal Beach has compiled a mailing list of approximately
300 recipients including local residents; local, state, and federal regulatory agencies;
government offices; news media; homeowner’s associations; neighborhood watches;
newsletters of environmental organizations; city mayors and council members; and other
interested parties.  Those on the mailing list receive publications, which include
information concerning the status of the site investigations, the upcoming remedy
selection process, ways the public can participate in the investigation and cleanup, and
the availability of the NAVWPNSTA Seal Beach administrative record. Methods used to
create and maintain the mailing list include documentation of telephone inquiries,
meeting sign-in sheets, and annual updating of the list of elected officials. The mailing
list will continue to be updated to support NAVWPNSTA Seal Beach’s effectiveness in
reaching interested and concerned parties.

COMMUNITY PARTICIPATION FOR IR SITE 70

The findings, conclusions and recommendations from the ERSE conducted at IR Site 70
were reviewed with the community during the January 1999 RAB mecting. The final
ERSE Report for this site was issued in October 1999 (BNI 1999a). Results of the
IR Site 70 groundwater ES were presented to the public during the November 1999 RARB
meeting. The final Groundwater FS Report for this site was issued in June 2000
(BNI 2002). The final Revised Groundwater FS Report (RES) for this site was issued in
August 2005 (GeoSyntec 2005) and presented to the RAB at the December 2005
meeting. The ERSE, ES, and RFS Repoits were made available to the public at the
tnformation repository maintained at the Seal Beach Public Library, Seal Beach,
California. A Proposed Plan/draft RAP for IR Site 70 was issued to the public on 30
March 2006. A public notice announcing the availability of the ERSE Report, ES Report,
and Proposed Plan/draft RAP was published in the Orange County Register and the Seal
Beach Sun on 30 March 2006, approximately two weeks before the start of the public
comment period. The public notice also announced the availability of the administrative
record file for review. The purpose of the public notice was to invite the interested
community members to review these documents and provide comments or questions. A
public meeting was held on 18 April 2006 to discuss the Navy’s proposed remedy for IR
Site 70. A public notice announcing the meeting was published on 30 March 2006 in the
Orange County Register and the Seal Beach Sun. Comments received during the public
comment period and the public meeting will be addressed in the Responsiveness
Summary portion of the Final ROD/RAP.

Complete administrative record files for NAVWPNSTA Seal Beach are available at
Southwest Division, Naval Facilities Engineering Command, 1220 Pacific Highway,
San Diego, California 92132-5190. A partial record file is available for review at the
NAVWPNSTA Seal Beach, Environmental Office, Building 110, Seal Beach, California
90740-5000, as well as the Seal Beach Public Li brary, Mary Wilson Branch, 707 Electric
Avenue, Seal Beach, California 90740-6196,
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Section 4

SCOPE AND ROLE OF OPERABLE UNIT

There are currently eight OUs at NAVWPNSTA Seal Beach: OU-1 through -8. The sites in
cach OU have been or will be addressed in one or more ROD/RAPs. IR Site 70, the only site in
OU-8, is addressed in this ROD/RAP.

OU-1 comprises IR Site 1, Wastewater Scttling Pond. A non-time-critical soil removal action
was completed in 1999, and the site was subsequently addressed in a No Action ROD that was
finalized in April 2002 (SWDIV 2002a).

OU-2 comprises IR Sites 7 (Station Landfill) and 19 (Building 241 Disposal Pit). A non-time-
critical removal action was completed at IR Site 7 in 2004 to reduce the potential for exposure to
landfill wastes and potentially contaminated soil. A post-closure inspection and maintenance
program is curtently being implemented at the site. A non-time-critical soil removal action was
completed at IR Site 19 in 1998, and the site was subsequently addressed in a No Action ROD
that was finalized in Aprit 2002 (SWDIV 2002a).

OU-3 comprises IR Site 22, Oil Island. This site is being evaluated under the IR Program
because of potential contamination from disposal of drilling muds, oily wastes, and drill cuttings.
A site management plan to reduce the frequency of wildlife receptors visiting the island is being
prepared at the site by the Oil Island tenant (Breitburn Energy Corporation).

OU-4 comprises 16 IR sites. Of thosce 16, IR Sites 2, 3,6, 13, 21, 23, 25, 35, 36, 37, 38, and 46
were investigated and found not to pose an unacceptable level of risk to human health or the
environment. No further response actions are planned at these 172 sites. Non-time-critical soil
removal actions have been completed at IR Sites 5 (Clean Fill Disposal Arca), 9 (Sandblast Grit
Disposal Area), and 20 (Building 68 Mercury Spill). Confirmatory groundwater monitoring
is being conducted at IR Site 5 (Explosives Buming Ground). IR Site 40, Concrete
Pit Gravel Area, is addressed in a ROD that was issued as a draft in 2004 (SWDIV 2004).

OU-5 comprises IR Sites 8, 12, 160, 39, 42, 43, and 45 and Solid Waste Management Units
(SWMUs) 41, 42, and 43. IR Sites 12 and 16 and SWMUs 41, 42, and 43 were investigated and
found not to pose an unacceptable level of risk to human health or the environment. No further
response actions are planned at these sites/SWMUs. IR Site 39 (Waste Missile Fuel T anks) was
tnitially included in OU-5 but was removed from the IR Program and placed under the UST
program. A non-time-critical soil removal action was completed in 1998 at IR Site 8, Battery
Shop Drainage from Building 235. Non-time-critical removal actions are also planned for
IR Site 42 (Auto Shop Sump/Waste Qil Tank) and IR Site 45 (Building 88 Floor Drain Qutlet) to
reduce the risks from exposure to contaminated sediments.

OU-6 comprises ten IR sites. Of those ten, IR Sites [0, 11, 15, 17, 18, and 24 were investigated
and found not to pose an unacceptable level of risk to human health or the enviroament. No
further response actions are planned at these six sites. IR Site 41 (Waste Otto Fuel Tank) was
nitially included in OU-6 but was removed from the IR Program and placed in the UST
program. A non-time-critical removal action is planned at IR Site 44 (Former Waste Otto Fuel
Drum Storage) to mitigate potential risks from exposure to contaminated ditch sediments,
Groundwater monitoring of a petroleum hydrocarbon plume is being conducted at IR Site 14
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Section 4 Scope and Role of Operable Unit

{Abandoned USTs). AtIR Site 4 (Perimeter Road), a non-time-critical removal action for lead in
soil at two isolated areas and confirmatory groundwater monitoring were completed in 2004 and
2005, respectively. No further action is planned for Site 4.

OU-7 comprises 2 IR sites (47 and 48), 21 SWMUs, and 2 AOCs (6 and 7). All IR sites,
SWMUs, and AOCs included in OU-7 have been investigated and, with the exception of
SWMUs 24 and 57, have been found not to pose an unacceptable risk to human health or the
environment. No further response action is planned for these IR Sites, SWMUs, and AOCs. A
non-time-critical soil removal action was completed at SWMU 24, Stationary Demilitarization
Furnace in 2003. A non-time-critical soil temoval action is planned at SWMU 57, Paint Locker
Area, to mitigate human-health and ecological risks from exposure to contaminants in soil.

OU-8 comprises IR Site 70 (RT&E Area). Remedial action is planned at this site to remediate
chlorinated solvents present in groundwater. This ROD/RAP addresses the remedy selection for
this site.

In addition to the sites included within the eight OUs, IR Sites 73 and 74 are not included in a
designated OU. A non-time-critical removal action was completed at IR Site 73 {(Water Tower
Area) in 2003, and a non-time-critical removal action is planned at Site 74 (Old Skeet Rangc) to
mitigate potential human-health and/or ecological risks from exposure to lead in soil and
sediment.
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Section 5

SITE CHARACTERISTICS

This section describes the regional characteristics of NAVWPNSTA Seal Beach, provides a brief
history of the sources of contamination at IR Site 70, and summarizes results of sampling
performed at this site. This section also discusses potential, past, present, and future migration of
the COPCs identified at this site and presents estimates of the mass of TCE present in
groundwater. A complete discussion of sampling locations and methodologies, compounds
reported at the site, and the nature and extent of contamination appears in the ERSE Report
(BNI 1999a).

Interpretations of the nature and extent of contamination at IR Site 70 are based on ERSE data.
The ERSE was conducted to supplement data from previous investigations at IR Site 70 and
included soil and groundwater sampling. With concurrence of the Navy and regulatory agencies,
the ERSE fulfilled the requirements of the RI report in the CERCLA process. Results of the
ERSE were used to support the FS.

5.1 REGIONAL CHARACTERISTICS

NAVWPNSTA Seal Beach is situated at latitude 33°45'27” and longitude 118°04'22”,
The station is located within the Los Angeles-Orange County coastal plain. This
northwest-trending structural basin is approximately 50 miles long and 20 miles wide
with deposits as much as 20,000 feet thick. Basin morphology was developed through
the mechanisms of folding, faulting, erosion, and fluctuating sea levels JEG 1995a).

Most of the station lies on predominantly flat alluvial deposits in the southeastern portion
of the Los Angeles Basin. The Los Angeles Basin is bounded on the north by the
Santa Monica Mountains; on the northeast by the Repetto and Puente Hills; on the east
and southeast by the Santa Ana Mountains and the San Joaquin Hills; and on the south,
southwest, and west by the Palos Verdes Hills and the Pacific Ocean.

The land at NAVWPNSTA Seal Beach slopes evenly from approximately 20 feet above
sea level in the northwestern part of the station to sea level in the tidal flats of the
Seal Beach National Wildlife Refuge (NWR) in the southeast (Figure 5-1). The most
pronounced topographic feature at the station is part of Landing Hill along the southwest
boundary. Landing Hill reaches a maximum elevation of about 50 feet above mean sea
level

(JEG 1995a).

The area climate is classified as a marine-influenced southern California coastal region
with mild winters that average 52 degrees Fahrenheit (°F) and summers that average
68 °F. Temperatures range from winter lows in the 30s °F to summer highs in the 90s °F.
Annual precipitation averages 12.5 inches with approximately 90 percent occurring
between the months of November and April. Although precipitation is low, a high
humidity level is sustained due to the proximity of the Pacific Ocean (JEG 1995a).
Prevailing winds average 3.8 miles per hour from the west. Occasional strong, dry winds
from the northeast, known as the “Santa Anas,” occur in the fall, winter, and early spring
(JEG 1995a).
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Section 5 Site Characteristics

Periodically, the region is subjected to a phenomenon called “El Nifio,” which brings
unusually high precipitation, flooding, high winds, and temperatures outside the expected
range. The station was subjected to this El Nifio weather pattern in 1997-98. This
pattern resulted in extremely high winds, higher than normal tidal cycles, a rise in
groundwater level, flooding, and ponding in otherwise dry areas.

5.1.1 Geology and Hydrogeology

Two faults, the Seal Beach Fault and the Los Alamitos Fault, traverse portions of the
station (Figure 5-1). They are part of the Newport-Inglewood Fault zone.

The Seal Beach Fault is located in the southern portion of the Newport-Inglewood Fault
zone. It 1s a right lateral oblique fault with the south side displaced upward relative to the
north side. Vertical displacement is approximately 5 feet in the upper Pleistocenc units
(Ebersold 1997). Movement along the fault since or during Recent alluvium deposition
has not displaced Recent sediments. On the station, the Seal Beach Fault has uplifted
Upper Pleistocene deposits at Landing Hill and Hog Tsland, cutting diagonally across the
station and parallel to the coast (JEG 1995a). Apparent movement is nearly vertical with
the south side displaced upward relative to the north side. There is also evidence of
apparent right lateral motion (Ebersoid 1997).

The Los Alamitos Fault lics parallel to the Scal Beach Fault and about 2.25 miles
northeast of the Alamitos Gap. The Los Alamitos Fault has little effect on the movement
and quality of groundwater in the Lower Pleistocene San Pedro Formation and is older
than the active Seal Beach Fault (JEG 1995a).

Soils at the station contain abundant clay and silt and are poorly drained. Six soil types
have been identified. The Bolsa series (JEG 1995b, SCS 1978) covers approximately
two-thirds of NAVWPNSTA Seal Beach including IR Site 70 (Figure 5-2). These soils
are moderately alkaline and calcarcous and have developed from largely flat alluvial and
coastal deposits. The soils extend to approximately 49 inches below ground surface (bgs)
and have moderate to slow permeability.

The sequence of the stratigraphy underlying NAVWPNSTA Seal Beach, from youngest
to oldest, is:

*  Recent alluviom,
» Upper Pleistocene Lakewood Formation,
» Lower Pleistocene San Pedro Formation, and

s Pliocene Pico Formation.

The maximum thickness of Recent deposits in the region is approximately 80 to 100 feet.
The upper 50 feet consists of fine sands, silty clays, and clays, while the lower unit
consists of sands and gravels, silty sands, silty clays, and clays.

Transitional, shallow marine, and fluvial deposits of great variability are part of the
Upper Pleistocene sand and clay deposits, starting at approximately 80 to 100 feet and
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Section 5 Site Characteristics

continuing to depths beyond the scope of investigations at IR Site 70. Units are
discontinuous and contain zones of high and low permeability. The maximum thickness
of the Lakewood Formation is approximately 350 feet in the city of Lakewood
(DWR 1961).

NAVWPNSTA Seal Beach is located at the southwestern corner of the Orange County
Basin. The Orange County Basin contains the Artesia, Gage, Hollydale, Jefferson,
Lynwood, and Silverado aquifers. The Lynwood and Silverado aquifers are merged
across most of the station (JEG 1995a). There are four general aquifer zones at the
station (JEG 1995a):

* ascmiperched, unconfined zone within the upper Recent alluvial deposits
¢ aconfined fresh groundwater zone contained in Jower Recent alluvial deposits

* Late and Early Pleistocene deposits of the Lakewood and San Pedro
Formations, respectively, and in some parts, deposits of the Late Pliocene
Pico Formation

* aconfined zone of saline water underlying the freshwater zone

Shallow groundwater underlying the station (upper Recent alluvial deposits) is within the
Lower Santa Ana River Groundwater Basin (Orange County Management Zone)
(RWQCB 1995). Beneficial uses of groundwater within the Orange County Management
Zone include municipal and domestic supply, agriculture, industrial service supply, and
industrial process supply. Shallow groundwater underlying IR Site 70 currently does not
serve as a water source for any of the beneficial uses designated in the Water Quality
Control Plan, Santa Ana River Basin (Basin Plan with addendums) (RWQCB 1995).

The principal freshwater body (lower Recent alluvial deposits and Upper Pleistocene
Lakewood Formation) is a large confined aquifer occupying two zones. The first zone is
approximately 75 to 200 feet deep and saline. The second zone is approximately 250 to
1,000 feet deep and primarily freshwater. This aquifer is the primary water supply source
for neighboring cities. Groundwater levels in the principal freshwater zone fluctuate from
year to year due to variations in pumping, infiltration, and recharge. Recharge to this
aquifer is primarily from unconfined areas upgradient and from unlined rivers that are
hydraulically connected to the aquifer. Seasonal variations occur with highs in the wet
winter months and lows in the dry summer months when large quantities of water are
used for irrigation JEG 1995a).

5.1.2 Surface Water Hydrology

Surface water at the station drains through ditches and tidal sloughs in flat-lying clay
deposits. Ditch stream flow is intermitient and depends on rainfall and excess irri gation
runoff.  Ditches at the tidal flat margins also receive saltwater during high tides.
Drainage from the station flows predominantly into Anaheim Bay with minor
amounts discharged into the Bolsa Chica Flood Control Channel (JEG 1995a). Seawater
from Anaheim Bay flushes the salt marsh twice a day by flowing beneath the
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Section 5 Site Characteristics

Pacific Coast Highway and into the tidal flats. Raised roadbeds serve as barriers to
control tidal flooding.

Flooding brought about by a tsunami of the 100-year recurrence interval would affect
only a small area along the beach because of the presence of seawalls and high street
profiles. Only low-lying areas of NAVWPNSTA Seal Beach would be inundated in the
event of a 500-year flood resulting from the Santa Ana River overflowing. The river lies
approximately 12 miles east of the station (JEG 1995a).

5.2 SITE CHARACTERISTICS/CONCEPTUAL MODEL
IR Site 70 is located in the western portion of NAVWPNSTA Seal Beach (Figure 1-2).
The site is approximately 40 acres in size and is mostly paved. The site consists of
multistory buildings, parking areas, aboveground and underground storage tanks, and
piping systems.
5.2.1 Geology and Hydrogeology
Sediments present at IR Site 70 span a wide range of lithologies and grain sizes
(Figures 5-3 and 5-4). The geologic units observed at IR Site 70 are as follows (BNI
2002).
* Surficial Soils — Fill materials, including sandy clay and predominantly fine-
grained clayey sand to silty sand up to about 7 feet thick. Off-site to the
southeast, surficial soils consist of approximately 2 to 17 feet of native sand,
silty sand, clayey sand, and sandy clay, occasionally including thin lenses of
silt, silty clay, and clay.
¢ Shallow Clay Unit - A typically 15- to 25-foot-thick interval consisting of clay
to silty clay, which grades locally to sandy clay, clayey silt, or silt. Shallow
groundwater has been typically encountered within the coarser-grained surficial
materials in the underlying clay or just beneath the clay, depending on the
location and time since the last rainfa)l.
* Interbedded Unit - Interbedded clays, sandy clays, clayey sands, silts, and silty
sands. This unit is typically thickest in the northwest, where it extends to
approximately 54 feet, thinning southeastwardly to a 3- to 10-foot-thick sandy
silt to silty sand interval.
*  First Sand Unit — Fine- to medium-grained sand, with coarse-grained sand to
gravel, grading to silty sand in some areas. The unit also seems to contain
several discontinuous silt, silty clay, or clay interbeds. The total unit thickness
typically varies from approximately 40 to 80 feet, thickening to the southeast.
The top of the unit varies from 22 to 54 feet bgs (and is deeper to the north); its
base occurs at 87 to 115 feet bgs.
* Shell Horizon — Sand and shells. The sand is typically fine- to coarse-grained,
although it is locally fine-grained or fine- to medium-grained. Depth to the top
of the shell unit ranges from 87 to 115 feet bgs. The unit typically extends to
96 to 130 feet bgs.
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* Second Sand Unit — The shell horizon is underlain by another unit consisting
mainly of sand. The sand is typically fine- to coarse-grained, although it jocally
contains gravel, which grades to silty sand in some areas. The untt also contains
apparently discontinuous silt, silty clay, or clay interbeds in some areas.

The top of the unit varies from 96 to 130 feet bgs; its base occurs at
164 to 176 feet bgs. The total unit thickness varies from 34 to 78 feet but
pinches out to the southeast.

¢  Deep Clay Unit — An apparently continuous unit consisting mainly of clay to
silty clay is encountered at depths between 164 to 176 feet bgs. The unit grades
to clayey silt, silt, sandy silt, or sandy clay in some areas. It is 3 to 20 feet thick,
extending to between 175 and 188 feet bgs. The unit is underlain by up to
6 feet of silty sand and sand to the maximum depth of the ERSE borings of
191 feet bgs.

Groundwater first appears at IR Site 70 at approximately 12 to 16 feet bgs in the shallow
zone. Groundwater flow direction varies seasonally, ranging from the northwest to the
southeast. Occasionally, groundwater flows to the southwest, possibly caused by a trough
that is present in the shallow groundwater potentiometric surface in the general area of
well EW-70-01 (Figure 5-5). This trough appears to be caused by an old stream drainage
system that flowed through the current location of IR Site 70 (BEI 2002c¢). There is
negligible tidal influence upon groundwater at this site.

Groundwater flow patterns within the deeper zones are less complex than that of the
shallow zone (Figures 5-6 through 5-8). Groundwater within the deeper zones flows
generally toward the southeast.

A consistently downward gradient was measured between the shallow- and intermediate-
zone wells screened at depths less than or equal to 40 feet bgs and 50 to 60 feet bgs,
respectively. A smaller but also downward gradient was measured between the deeper
zone wells screened between 95 and 110 feet and between 160 and 170 feet (BEL, 2002¢).

‘The shallow clay unit may locally act as a confining layer; however, there is no evidence
of significant hydraulic pressure buildup beneath the clay. Therefore, it is concluded that
the shallow aquifer in the vicinity of IR Site 70 may be semiconfined. During the ERSE,
shallow groundwater was typically encountered within the coarser grained surficial
materials, in the underlying clay or just beneath the clay, depending on the location and
time since the last rainfall (BNI 1999a).

Water-level data indicate that seasonal influences affect the groundwater level in all
aquifer zones measured. The magnitude of fluctuation during the 5-year period beginning
June 2000 and ending in June 2005 was approximately 10 feet on average (BNI 2005).
The highest levels were generally measured in March and April, and the lowest levels
were measured in October and November.,

Based on the ERSE, general groundwater chemistry data indicate the following
(BNI 1999a).

page 5-8 Praft Record of Decision/Remedial Action Plan — IR Site 70, NAVWPNSTA Seal Beach

F22/2006 4:03:32 PM mid hitp:ifeprojects.geesyniec.cormhy(88B/shared docurmentsfrodi2008-rod-sec-05 doc



DRAFT
FOR DISCUSSION PURPOSES ONLY

Source Kitts HWY/
A Area RDO transect RDO-6 AB MW-70-41, -42, -43 A

Upper Fines Unit

Elevation

-100
Figure 5-4

Site Physical Conceptual Model

-120 Shell Horizon (Interbedded Clays)
IR Site 70
Naval Weapons Station Seal Beach, California

-140
l—__' Approximate Extent of IR Site 70

TCE Plume 250 ppb January 2006

= 7 Bechtel Trichloroethene (TCE)
L. — 1 Plume Extent

-160
Deep Clay }N\
-180
Deep Sand 250 125 0 250
? Feet
Approximate Horizontal Scale
Ver!ical Scale fegt relative to i Date: March 2006 f Project No: HY0888
National Geodetic Vertical Datum of 1929 (NGVD29) a—
A GeoSyntec Consultants

ppb = parts per billion

SAGISWHY0888\Projects\SIPhysciCneptMdi_20060322 mxd m 20060322




Figures 5-5 to 5-8

These detailed station maps have been deleted from the
Internet-accessible version of this document as per
Department of the Navy Internet security regulations.



March 2006

Section 5 Site Characteristics

e Total dissolved solids (TDS) indicate that groundwater quality at IR Site 70
ranges from fresh to saline, depending on location and depth interval.

e Chloride is the major anion present in groundwater beneath IR Site 70.
*  Major cations include calcium, magnesium, sodium, and potassium.

*  Dissolved gases (methane, ethane, and ethene) are locally present.

* Dissolved iron and manganese are locally present.

» Total organic carbon is locally present; the highest concentrations are reported
in samples from center-of-plume wells within the defined boundary of the
VOC plume.

* Specific conductance and salinity values indicate that shallow groundwater
underlying IR Site 70 ranges from fresh to brackish to slightly saline.

»  pH values suggest that the groundwater is slightly basic.

* Dissolved oxygen concentrations and oxidation-reduction potential (ORP}
values indicate the groundwater environment beneath the area is moderately
reducing to reducing. ORP values were positive within the shallow-water
interval and negative within the intermediate and deeper water intervals.

e Ferrous iron is present locally.

5.2.2 Site History

IR Site 70 was used from 1962 to 1973 for the design and manufacture of
the second stage of the Saturn V launch vehicle for the Apollo Program. According to
historical documents, the site was constructed and operated by North American Aviation
(which later became Rockwell International) under a contract with NASA. Subsequent to
NASA leaving the area, United States Department of Energy and Garrett Engineering
(Aliied Signal) conducted pilot test assembly operations for a classified uranium
enrichment process in portions of Building 112 (Figure 5-9). These tests were conducted
from 1980 to 1985. They included neither the manufacture nor enrichment of uranium.
Currently, Building 112 is used for storage, communications, research, and office space.

The RSE Report (BNI 1996a) for the IR Site 70 arca addressed potential waste sources
from the following facilitics:

* Bulkhead Fabrication Building 128

* Vertical Asscmbly and Hydrotest Building 112

* Pneumatic Test, Paint, and Packaging Building 110
* Tool and Maintenance Building 130

e Structural Test Tower

*  Water Conditioning Plant
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Operations at these facilitics were reported to have involved the use of dilute acids,
chlorinated solvents, phenolic compounds, petroleum oils, sodium dichromate,
detergents, paint waste, VOCs, and lubricating oil. Discharged wastewater was reported
to contain high TS, sodium, and chloride concentrations, and high or low pH.

5.2.3 Site Investigations

Following is a summary of previous investigations conducted at IR Site 70.

5.2.31 PRELIMINARY ASSESSMENT

In 1993, Jacobs Engineering Group Inc. conducted a PA of IR Site 70 (JEG 1995a). The
PA identified ten AOCs and recommended them for further evaluation to assess the
potential presence of COPCs. AOCs were identified for further consideration based on
historical activities, use of chemicals, and the likelihood of a potential threat to human
health and the environment. Major COPCs identified were hexavalent chromium, TCE,
phenolic compounds, Freon TF, and heavy metals. No samples were collected as part of
the PA.

5.2.3.2 REMOVAL SITE EVALUATION

In 1996, an RSE was performed to collect information and evaluate the qualitative
presence or absence of the COPCs that were identified in the PA Report. Ten AOCs
were investigated during the RSE field activities (BNI 19962). AOCs 2, 3, and 4 are
shown on Figure 5-9. Descriptions of the AOCs follow:

¢ AOC 1, Industrial Waste Discharge Line — the underground industrial waste
discharge pipeline originating from Buildings 128, 112, and a tanker truck
connection in the RT&E Area that discharges to the San Gabricl
River/Westminster Avenue bridge

¢ AQOC 2, Former Stormwater Drainage Channel — the former location of a
stormwater drainage channel that was adjacent to the water conditioning plant
and Building 110

e AQOC 3, Salt Marsh Discharge Point — the location of a previous discharge
point for the stormwater drainage channels to the salt marshes south of the
RT&E Area

s AOC4, Perimeter Drainage Channel — the existing cement-lined stormwater
drainage channel, notably in the areas north of Building 112, southeast of
Building 122, and near the location of the former structural test tower

* AOC 35, Processing Pit, Etchant Spray Booth, and Cleaning Areas in
Building 128 — process sumps, floor areas, and any remaining product piping
not in service in the processing pit, etchant spray booth, and cleaning pit areas

e  AOCG6, UST South of Building 128 — the UST for hydrotest water located south
of Building 128
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* AOC7T, Piping and Equipment Associated With TCE and Hydrotest Systems in
Building 112 - all abandoned piping, storage tanks, pumps, and equipment
associated with the TCE and hydrotest water systems in the basement level of
Building 112

¢ AOQC 8, Boom Pit, TCE Sump, and Basement Floor in Building [12 — the boom
pit, TCE sump, and basement floor of the hydrotest area

*  AOCY, Sumps and Containment Areas — the concrete sumps and containment
areas that drained to the stormwater channels at the water conditioning plant

¢ AOC 10, TCE and Hydrotest Supply and Return Lines — the TCE and hydrotest
water supply and return lines from the water conditioning plant to Building 128,
Building 112, and the location of the former structural test tower

Thirty-two soil botings were drilled and soil samples were analyzed to evaluate the presence
of COPCs in soil at AOCs 2, 3, and 4. All samples collected were analyzed for VOCs and
metals; selected samples from each AOC were also analyzed for hexavalent chromium.
Sampling results showed that TCE, methyl ethyl ketone, and Freon TF were below
the screening criteria (residential soil preliminary remediation goals [PRGs]) for each
analyte in all soil samples. TCE breakdown products (1,1-DCE, trans-1,2-DCE, and
cis-1,2-DCE) and vinyl chloride (with the exception of three samples) were reported
below the respective residential soil PRG value. Further investigation of TCE and its
daughter products was recommended to determine whether soil may be a potential source
of continued groundwater contamination.

Hexavalent chromium was not reported above the detection limit in any soil samples
collected from AOCs 3 and 4, but a soil sample at AQOC 2 had reported hexavalent
chromium exceeding the California Environmental Protection Agency modified
(Cal-Modified) PRG. The RSE recommended that additional work be conducted to
assess the impact of hexavalent chromium in soil at AOC 2 and that a human-health and
ecological risk screening of hexavalent chromium in soil be performed.

Eight heavy metals were reported at concentrations above the NAVWPNSTA Scal Beach
background screening criteria. The RSE recommended a human-health and ecological
risk screening be performed for these cight metals. On the basis of the above results, the
RSE recommended further investigation, geochemical evaluation, and both human-health
and ecological risk screening, as appropriate for soils.

Fifteen temporary well-point groundwater samples were also collected throughout
IR Site 70 to obtain preliminary water quality data for shallow groundwater. All
groundwater samples were analyzed for VOCs. Select samples were also analyzed for
hexavalent chromium, metals, and phenols. Sampling results indicated that TCE
was present in scveral groundwater samples at concentrations exceeding the maximum
contaminant level (MCL}, and a TCE plume was present in the vicinity of the tank farm.
The RSE recommended that further investigation be conducted to delineate the lateral and
vertical extent of the TCE plume and to identify and delineate potential vadose zone
contaminant sources.  Human-health and ecological risk screening for TCE and
breakdown products in groundwater was also recommended.
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Hexavalent chromium was reported in four samples at concentrations at or slightly above
the method detection limit of 6 micrograms per liter (ug/L). Phenolic compounds were
gencrally reported in very low concentrations with one exception. Because the locations
where the phenolic compound was reported coincide with the location of the TCE plume,
the RSE recommended further investigation for phenolic compounds, including a human-
health and ecological risk screening.

Since four metals (antimony, arsenic, manganese, and nickel) were reported in
groundwater at concentrations exceeding the screening criteria, the RSE recommended
that further investigation of these metals be conducted, including a human-health and
ecological risk screening.

Additionally, structures and piping systems in AOCs I and 5 through 10 were inspected
to determine their contents, identify COPCs, and determine their structural integrity.
Based on the subsequent {indings, the RSE recommended that:

* AOC 1, including the industrial waste discharge line, be decommissioned and
that a soil investigation be conducted to assess the environmental impact of a
rupture in the industrial waste discharge line that occurred off-site;

+ po further action be required for AOC 5,

e the UST and associated piping be decommissioned at AOC 6 due to the
presence of hexavalent chromiuny

+ the piping and equipment at AOC 7 be decommissioned due to the presence of
hexavalent chromium and TCE;

*  AQC B be decommissioned and that TCE and other VOCs reported during the
investigation be removed from the boom pit shaft and basement floor during
decommissioning activities;

¢ 1o further action be required for AOC 9 after the removal of hexavalent
chromium contaminated solids from the sumps; and

* the piping and equipment at AOC 10 containing chromated water and TCE be
decommissioned and that asbestos found during the investigation be removed
during the decommissioning.

The Batlelle/Foster Wheeler Environmental Corporation team conducted the
decommissioning of the RT&E Facility under Navy Remedial Action Contract No.
N47408-95-D-0730. This decommissioning work included work in four areas; Building
112 (AOC 7, 8, 9, and [0) , the Tank Farm (AOC 7), the underground storage tank
(UST) area (AQC 6), and the industnal waste hine (AOC 1). The scope of work involved
draining, flushing, cleaning, and leak-testing of the identified pipelines and storage tanks
associated with each area. The work also included the removal of TCE-containing
groundwater from the basement of Building 112. All excavations created during the
decommissioning were backfilled, compacted, and restored to the original surface and
grade. This work is documented in the “Final Closeout Report Decommissioning of
Research, Testing, and Evaluation Area Naval Weapons Station Seal Beach, California
prepared by Battelle 17 February 1998.
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5.2.3.3 RELATIVE RISK SITE EVALUATION MODEL

In 1996, additional soil and groundwater samples were collected in the RT&E Area to
obtain analytical data necessary to populate an RRSEM (BNI 1996b). The RRSEM used
data collected at NAVWPNSTA Seal Beach and 14 other bases. The samples collected
from the RT&E Area and included in the model indicated the presence of VOCs, SVOCs,
PCBs, pesticides, and metals in the area north of Building 112. This area was designated
AOC 11 during the ERSE (Figure 5-9). The RRSEM was used to prioritize funding for
ongoing work at various IR program sites within the 14 bases.

9.2.3.4 EXTENDED REMOVAL SITE EVALUATION

In 1998, an ERSE was conducted to supplement data from the RSE. Soil and
groundwater sampling and analyses were conducted at AOCs 2, 3, 4, and 11 (BNI 1999a).
The soil sampling and analysis were designed to:

* determine the presence of VOCs, SVOCs, hexavalent chromium, heavy metals,

pesticides, and PCBs in the vadose zone soils and (if present) delineate the
vertical and lateral extent and potential for impact to groundwater; and

* delincate the vertical and lateral extent of chlorinated solvents (TCE,
tetrachloroethene [PCE], and degradation products) within vadose zone soils
and assess the potential to serve as an ongoing source of VOC contamination
to groundwater.

IR Site 70 groundwater sampling and analyses focused on delineating the vertical and
lateral extents of VOCs, SVOCs (including phenol), hexavalent chromium, and heavy
metals within the water-bearing zones underlying the site. The methodology and results
of the ERSE are summarized by AOC in the following sections.

AOC 2 - Former Stormwater Drainage Channel

Twenty soil borings were advanced at AOC 2 during the summer of 1997. Soil samples
were collected at depth intervals ranging from surface to 12 feet bgs and analyzed for
VOCs, metals, SVOCs, and hexavalent chromium.

VOCs reported in soil at AOC 2 included PCE, TCE, cis-1,2-dichloroethene (DCE),
trans-1,2-DCE, 1,1-DCE, vinyl chloride, chloroform, and acetone, indicating a potential
source area east of the TCE storage tanks (Figure 5-9). At the source area, the analytical
results indicated that VOC concentrations within the vadose zone soils generally increase
with depth. Al SVOCs were reported at concentrations below detection limits. bis(2-
cthylhexyl)phthalate, which had been reported during a previous investigation, was not
reported during the ERSE. Aluminum, arsenic, chromium, copper, manganese, and
nickel were reported above statistical background levels at levels equal to or below the
geochemical upper limit value, indicating that they are naturally occurring.
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AQC 3 — Salt Marsh Discharge Point

Five soil borings were advanced using a direct-push drill rig at AOC 3 in June and
Tuly 1997. Soil samples were collected at depth intervals ranging from 0.5 foot to 10 feet
bgs in each soil boring and analyzed for metals, pH, and total organic carbon.

The RSE investigation had reported elevated metal concentrations in AOC 3 soils. These
concentrations were believed to have been caused by the high organic content in the
AOC 3 soils. Additional soil samples were collected during the ERSE to confirm this
hypothesis and to aid in the human-health and ecological risk screening evaluations.
With the exception of lead at one sample location, all reported metals concentrations
equal to or greater than statistical background were also reported at concentrations at
or below the geochemical upper limit value, indicating that these melals are
naturally occurring.

AOC 4 — Perimeter Drainage Channel

Four soil borings were advanced with a direct-push drill at AOC 4 1n July 1997.
Soil samples were collected at depth intervals ranging from 1 foot to 10 feet bgs in each
soil boring. Soil sampling and analyses focused on delineating the vertical and lateral
extents of arsenic and manganese within the vadose zone soils, and assessing the potential
"of metals in these areas to serve as an ongoing source of contamination to groundwater.
All samples were analyzed for metals; three samples were also analyzed for
plt and total organic carbon.

Cobalt, arsenic, manganese, and nickel were reported in excess of both the statistical
background and geochemical upper limit values at four sample locations.

AQOC 11 — Area North of Building 112

Soil samples were collected from four soil borings depth intervals ranging from I foot to
10 feet bgs in each soil boring. All samples were analyzed for VOCs, SVOCs, metals,
hexavalent chromium, and pesticides; four samples were also analyzed for pH and total
organic carbon. Soil sampling and analyses focused on determining the presence of
VOCs, SVOCs, pesticides, PCBs, and heavy metals in the vadose zone soils and,
if present, delineating the wvertical and lateral extent and potential for impact
to groundwater.

Low levels of TCE, acetone, chloroform, and methylene chloride were reported in soil
samples collected at AOC 11. Reported concentrations of aluminum, manganese, silver,
and vanadium were considered naturally occurring at AOC 11. Most of the arsenic,
chromium, copper, and nickel concentrations reported above statistical background have
also been shown to be naturally occurring. Arsenic, chromium, copper, and nickel were
reported above both statistical background and geochemical upper limit values.

Groundwater Investigation

As part of the groundwater investigation at IR Site 70, samples were collected from
16 monitoring wells and 47 temporary weli-point locations. All samples were analyzed
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for VOCs. In addition, selected samples were analyzed for metals, SVOCs, and
hexavalent chromium.

PCE, TCE, and daughter products were the primary VOCs reported in groundwater at
IR Stte 70. Maximum concentrations of TCE up to 163,000 ug/L were reported, with
concentrations highest in the shallow aquifer and decreasing with depth. The TCE
concentrations define a chlorinated solvent plume that extends vertically to a depth of
approximately 170 feet bgs. Laterally, the TCE plume achieves a maximum northwest-
southeast dimension of approximately 2,800 fect and northeast-southwest direction of
approximately 2,000 feet (Figures 5-10 through 5-12). The exception is the deep interval
of 150 to 170 feet bgs, where the plume dimensions are approximately 2,400 fect in a
northwest-southeast direction and 1,000 feet from northeast to southwest.
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SVOCs reported in IR Site 70 groundwater samples included 2,4-dinitrotoluene and
bis(2-ethylhexyl)phthalate. ~ The highest concentrations of metals reported above
statistical background levels were generally reported at depths less than 50 feet bgs. The
presumed sources of metals above background were in the vicinity of Buildings 112
and 128 and the tank farm, the heavy use arcas of the RT&E facility. Naturally
occurring metals, such as copper, iron, manganese, and arsenic, are ubiquitous, and their
range of concentrations was largely attributed to various organic and morganic
adsorption mechanisms.

Evaluation of Potential Dense Nonaqueous-Phase Liquid Plume

In accordance with U.S. EPA (1992} guidelines, historical site-use information and
analytical results from the ERSE site characterization were used to evaluate the potential
presence of a DNAPL plume at IR Site 70. The ERSE Report established that historical
site-use information indicated the potential presence of DNAPL. The high TCE
concentrations and soil organic vapor are inferential evidence for the existence of
DNAPL. in groundwater at IR Site 70. The suspected DNAPL area is assumed to extend
approximately 10 to 50 feet bgs, with a corresponding arca at the surface of
approximately 23,000 square feet, and a total volume (all media) of approximatcly
920,000 cubic feet (34,000 cubic yards). The footprint of the suspected DNAPL area
corresponds to the 10,000 pug/L. isocontour of TCE at the less-than-35-feet-bgs depth
interval (GSC 2005 and Bechtel 2005) (Figure 5-13).

5.2.3.5 GROUNDWATER MONITORING

Subsequent to delineation of the extent of contamination in groundwater at IR Site 70, the
DON implemented a long-term groundwater monitoring program (BEI 2000) to measure
chemical concentrations within and around the chlorinated solvent plume over time.
Chemicals of concern {(COCs) are being monitored to further establish contaminant
concentration trends, evaluate downgradient plume migration, and assess the
cffectiveness of proposed remedial actions. Other indicator parameters are being
monitored for evidence of natural attenuation. In addition, hexavalent chromium and
mercury were further delineated to close two data gaps at IR Site 70 (BEI 2002¢).

During the first year of monitoring (June 2000 to March 2001), groundwater samples
from 17 selected monitoring wells at IR Site 70 were analyzed for VOCs, metals, and
selected natural attenuation parameters. The monitoring wells were screened within the
shallow, intermediate, and deeper depth intervals.

Results of the first year of groundwater monitoring indicated conditions were not
changing significanily over time. However, because the lateral extent of the plume was
slightly larger to the southwest than estimated during previous investigations, the
southern extent of the plume was further delineated in April 2002. Geochemical
indicators for natural attenuation showed that reductive dechlorination from PCE to TCE
and cis-1,2-DCE was occurring in the center of the plume at IR Site 70 and that vinyl
chloride and ethene were being produced. No observable seasonal variations in
groundwater flow direction were noted. Mercury and hexavalent chromium were reported
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as not detected, indicating that these metals were adequately delineated at IR Site 70 and
that the human-health risk screening, prepared as part of the ERSE and summarized in
Section 7 of this ROD/RAP, remains valid (BEI 2002¢).

Results of the second year of groundwater monitoring indicated conditions were not
changing significantly over time. The location, vertical extent, and chemical makeup of
the groundwater plume had not significantly changed. However, 1,1-DCE, TCE, and
cis-1,2-DCE were reported during all three sampling events in MW-70-18 (80 to 100 feet
bgs), indicating that the plume continued to extend farther southwest than originally
estimated during the ERSE. TCE concentrations were reported above screening criteria,
and the trend analysis indicated increasing-to-stable concentrations of TCE and increasing
concentrations of c¢is-1,2-DCE. This suggested that the southwest plume boundary may
be migrating to the south or southwest (BEI 2002d).

Concentration trends at the plume boundaries indicate that the plume does not pose an
immediate threat to potential receptors. Therefore, installation of additional wells was
not recommended at that time (BEI 2002d).

Analytical results from the fifth year of groundwater monitoring indicated the continued
presence of VOC-contaminated water previously identified in the shallow, intermediate,
and deep water-bearing intervals. The location, vertical extent, and chemical makeup of
the groundwater plume did not significantly change from the previous four years of
groundwater monitoring (BEI 2005).

Ongoing groundwater monitoring data indicate the dissolved phase plume continues to
extend to the southeast over 4,000 feet from the source area. Concentrations within the
dissolved phase plume exceed regulatory standards by several orders of magnitude.
Concentrations of TCE within the second sand exceed 1,000 ppb  at depths of 170 feet
below ground surface (BEI, 2005).

5.2.3.6 PILOT TEST STUDY

A pilot test study for in situ chemical oxidation was performed to support the
groundwater FS (BNI, 2002). The test involved direct injection of Fenton’s reagents (to
oxidize organic compounds) into the interbedded zone underlying the upper clay layer.
This upper clay layer is the zone with the second lowest hydraulic conductivity. It was
assumed that successful treatment of this zone would be indicative of the ability of in situ
chemical oxidation to successfully treat deeper horizons within the DNAPL area.

Approximately 2,023 gallons of 50 percent hydrogen peroxide and 5,644 gallons of
catalyst solution were injected under pressure. The solution was diluted with catalyst
during injection, and the maximum peroxide concentration injected did not exceed
20 percent. Surface eruptions were noted during the pilot test injection phase. These
cruptions were due to pressurc generated by the chemical reaction and resulted in release
of vapor to the surface, often accompanied by liquid and solid material. Previous
borcholes in the test area acted as conduits for eruptions, and injection was suspended so
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that the boreholes could be sealed. Injection resumed at a lower rate than planned, but
surface eruptions continued through other pathways, including utility trenches.

Pretest and postiest soil and groundwater samples were collected and analyzed to evaluate
contaminant mass reduction. The soil results were inconclusive because contaminant
concentrations were lower than expected. A general observation was that concentrations
decreased in the treatment zone depth interval and increased at shallow depths above the
treatment zone.

Sampling results indicated the average TCE concentration in groundwater in the pilot test
cell was reduced from approximately 123,000 to 3,800 ug/L, a dramatic reduction within
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5.3

the pilot test area. Contaminant mass balance calculations indicated greater than 80 percent
removal efficiency. Results of rebound samples collected 1 month after injection
indicated residual contamination within the test area was not significant. Increased
concentrations in perimeter and deep wells indicated contaminants may have mobilized
and migrated outward, but the overall effect appeared to be significant mass destruction.

CONTAMINANT FATE AND TRANSPORT

The DON investigated soil contamination at IR Site 70 during the ERSE (BNI 1999a) and
concluded that the potential for continued leaching of soil COPCs to groundwater is low
to negligible. As discussed in the ERSE, releases of chlorinated solvents migrated
through the soil in the past, resulting in a groundwater plume containing primarily TCE,
along with lesser concentrations of DCE, vinyl chloride, and chloroform. However,
concentrations of these VOCs currently present in the vadose soil indicate most of
the original releases have already leached to groundwater or volatilized to the
atmosphere. The potential for transport of soil COPCs through runoff is also considered
fow to negligible.

The ERSE also addressed groundwater contamination at IR Site 70 (BNI 1999a) and
concluded that the potential for VOCs to have migrated deeper than the depth of the

deepest temporary wellpoint (191 feet bgs) is low because the concentrations of TCE

attenuated so rapidly at this depth. The plume of chlorinated VOCs appears to have
negligible potential for continued migration beyond Navy property within the next several
decades. Analytical results indicate that significant biodegradation of the TCE plume has
occurred in shallow groundwater, and conditions are conducive to continued degradation.
However, the ERSE concluded that suspected DNAPL, unless contained or otherwise
treated, could continue to be a source of dissolved-phase contamination indefinitely
(BNI 1999a).

The fate and transport of suspected DNAPL at IR Site 70 is an important element of the
conceptual model. DNAPL quantities in the subsurface are typically expressed in terms
of “saturation,” which is simply the ratio of the volume occupied by DNAPL to the pore
volume available to be occupied. Two general cases are in the spectrum of saturation.
The first is mobile or continuous-phase DNAPL and occurs when the saturation is high
enough for gravity and the viscous forces created by hydraulic traction (flowing
groundwater) to overcome the capillary forces in the pore and create a flowing DNAPL
phase. For example, in a two-phase system (DNAPL and water below the water table),
when there is enough DNAPL in the pore for gravity to overcome the capillary pressure
created by the interfacial tension between the DNAPL and the water and the aquifer
substrate, then the DNAPL can be mobile. The other case is called “residual saturation.”
This is the saturation at which the capillary forces in the pore trap the DNAPL, and
gravity and hydraulic traction cannot overcome the capillary force. When the pore space
drains off the mobile DNAPL, the amount of DNAPL left is at residual saturation, and it
is trapped. Typically, this is 5 to 15 percent, but residual saturation of some DNAPLs
with low interfacial nonaqueous-phase liquid (NAPL) water tensions can be as low as
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5.4

5.5

I percent. Most DNAPL sites in the United States have their sources predominantly
trapped at residual saturation, which makes it difficult to locate and remove the DNAPL.

When the suspected release of liquid chemical waste was occurring at IR Site 70, the
waste DNAPL was likely mobile. However, pools of DNAPL have never been located in
the subsurface at IR Site 70 and, currently, the suspected DNAPL is assumed to be at
residual saturation levels in the form of dispersed droplets and/or ganglia beneath the
suspected source area at depths not exceeding 50 feet bgs.

EXPOSURE PATHWAYS

Pathways for exposure of humans to COPCs in soil include ingestion, inhalation of soil
particles, inhalation of chemical vapors released to the atmosphere from soil, and contact
of soil with the skin. Pathways for exposure of ecological receptors include direct
ingestion, indirect ingestion of plant and animal tissues associated with COPC uptake
from soil with subsequent transfer through the food chain, and direct contact with COPCs
in soil by plant roots and soil macroinvertebrates. Inhalation exposures to COPCs in dust
by mammalian and avian receptors were considered low when compared to direct
ingestion of soil and plant and animal food items.

The ERSE recommended no further action and the DTSC and RWQCB agreed, for soil at
three of the four AOCs (AOC 2, AOC 3, and AOC 1D{BNI, 1999a]. After a re-
evaluation of the AOC 4 data, the DTSC and RWQCB concurred with a no further action
for soil at this site (BNI, 2000a). The cancer risk for soil at all four AOCs is estimated to
be within the NCP-defined gencrally acceptable ranges for human health cancer risk. The
hazard index does not exceed 1.0 for any of the AOCs under the industrial use scenario.
The cumulative non-cancer risk hazard index for all four areas does not exceed 1.0 under
the industrial use scenario, therefore no further action has been agreed to for Site 70 soil
(BNIL, [999A, 2000a).

Currently, no human or ecological receptor is exposed to VOC-affected groundwater
(i.e., there is no complete exposure pathway for contaminants). Shallow groundwater
underlying IR Site 70 does not serve as a water source for any of the beneficial uscs
designated in the Basin Plan (RWQCB 1995), including domestic water supply. All the
privately owned wells near the station are completed within the deeper regional aquifer,
which has not been impacted by site-related contamination. The shallow aquifer at the
station is also not expected to be used as a source of water in the future due to its
high salinity and hardness. Should groundwater be used in the future, pathways
for human exposure to COCs in groundwater may include ingestion, inhalation of vapor,
and direct contact. Ecological exposure to groundwater was not considered because
there is no complete exposure pathway between IR Site 70 plumes and potential
ecological receptors.

MASS OF TCE

The total mass of dissolved contamination at IR Site 70 is estimated to be approximately
3,300 pounds, and an unknown quantity of DNAPL is suspected {0 be near the presumed
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contaminant source arca (BNI 2002) (Table 5-1). DNAPL is suspected because TCE

concentrations up to 837,000 ug/l. were reported during the pumping for the pilot test
(BNI 1999c).
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Table 5-1
Estimated IR Site 70 TCE Mass
Depth Interval Stratigraphic TCE Mass"
(feet bgs) Unit® {pounds)
2.5-19.5 Shallow clay 501
19.5-34.5 Interbedded unit — upper 475
34.5-39.5 Interbedded unit ~ lower 358
39.5-61.5 First sand unit - upper 140
61.5-81.5 First sand unit — middle 75
81.5-100 First sand unit — fower 819
100-113 Shell horizon 621
[13-142.5 Second sand unit — upper 153
142.5-172 Second sand unit — lower 153
Total 3,295

Notes:
® see Figure 5-4 for site physicaf conceptual model
P Ihig is the mass of dissolved TCE; an unknown amount of DNAPL may also be present

Acronyms/Abbreviations:
bgs — below ground surface
DNAPL ~ dense nonaqueous-phase fiquid
IR - Installation Restoration (Program}
TCE — trichlorosthene
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Section 6

CURRENT AND POTENTIAL FUTURE SITE AND
RESOURCE USES

This section discusses the current and reasonably anticipated future land, groundwater, and
surface water uses at NAVWPNSTA Seal Beach. This information can aid in identifying,
enumerating, and characterizing human populations potentially exposed to site COPCs and in
planning the most appropriate remedy for the site.

6.1 LAND USES

NAVWPNSTA Seal Beach encompasses about 5,000 acres. Explosives safety quantity-
distance (ESQD) arcs that restrict development to specific permitted uses cover
approximately 75 percent of the 5000 acres. Two agricultural outleases totaling
approximately 2,000 acres are used for farming (irrigated and dry farming) and
maintenance.  Approximately 100 acres of land is currently being leased for oil
production (including Oil Island). In addition to the outleased land, the Seal Beach
NWR, a major biological resource, encompasses approximately 911 acres. The areas
covered by the ESQD arcs overlap the agricultural outlease areas and portions of the Seal
Beach NWR,

Other land uses at NAVWPNSTA Seal Beach include residential, ordnance transfer
operations, weapons evaluation, quality assurance, storage (inert and explosive), and
administration/community support.

Land to the south, southwest, northwest, north, and northeast of NAVWPNSTA
Scal Beach is used for residential purposes. Boeing Space and Communications Group is
the only major commercial/industrial use bordering the station on the west. The City of
Seal Beach Police Department and J.H. McGaugh Elementary School also borders the
station on the west. The Bolsa Chica Flood Control Channel borders NAVWPNSTA
Seal Beach to the south and east. This channel is fenced in and discharges directly to
Anaheim Bay. The Sunset Aquatic Park borders the station to the south and is situated on
a 63-acrc parcel in an unincorporated portion of Orange County. The park is a
commercial development consisting of 260 boat slips, park facilitics, a marine repair
yard, a boat launch, harbor patrol office, and public picnic areas. Future land uses for the
adjacent cities include commercial/industrial, limited residential, and open fand uses.

NAVWPNSTA Seal Beach is an active station. Land use is expected to remain the same
in the foresceable future. Access to NAVWPNSTA Seal Beach is restricted; therefore,
oft-station populations would not likely be directly exposed to on-station COPCs.

6.2 GROUNDWATER USES

Groundwater in the area surrounding NAVWPNSTA Seal Beach is used for drinking water,
recreation, and agriculture.  Numerous wells are present in and around the station
boundaries. To the west of NAVWPNSTA Seal Beach, production water is used to
maintain a seawater intrusion barrier as part of the Alamitos Barrier Project. Thirty-two
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municipal wells are located within a 4-mile radius of the station, and 23 domestic,
commercial, and community wells have been identified within this region (BNI 2002).
Production wells located within a 1.5-mile radius of the center of the station are shown on
Figure 6-1.

The groundwater underlying the station is within the Lower Santa Ana River
Groundwater Basin (Orange County Management Zone) (RWQCB, 1995, 2004).
Beneficial groundwater uses within the Orange County Management Zone include
municipal and domestic supply, agricultural supply, industrial service supply, and
industrial process supply.

The city of Scal Beach supplies water to the station (JEG 1995a). One of the city wells,
State Well No. 55/11W-7C02 (Well SB-7), is located on the station and is screened in the
Lynwood/Silverado aquifer at approximately 625 to 1,000 feet bgs. This well was
abandoned in 2005.

The principal freshwater body tapped by the city to supply NAVWPNSTA Seal Beach is
a large confined aquifer approximately 250 to 1,000 feet deep. This deeper zone is the
primary water supply source to both the station and neighboring cities (BNI 2002).
Nonpotable water used for agricultural purposes is supplied by on-station agricultural
wells with screened intervals between 140 to 600 feet bgs.

Three wells owned by the DON (former Navy Well 2 and Navy Wells 3 and 6) were also
screened in the Lynwood/Silverado aquifer. Due to degraded water quality and findings
of Pacilitics Engineering and others (BNI 2002) that these wells were in hydraulic
continuity with an aquifer potentially degraded by saltwater intrusion, Wells 2 and 3 weie
rendered inactive in 1991. Well 2 was subsequently destroyed in May 2000. Well 6 is
located at the northern boundary of IR Site 70 at Westrninster Avenue and is currently
inactive. Three pumping wells leased to outside agricuitural users are located north, duc
east, and southeast of IR Site 70 within less than a mile. These wells range in depth from
680 to 802 feet bgs. Water-quality information for the years 1990 through 1992 indicates
that groundwater in the vicinity of the station met the drinking water standards for the
compounds analyzed (BNI 1999a). The production wells within 1.5 mile radius of the
center of the Station include RUIZ-6F1 (agricultural), Navy Well No. 6 (inactive), Navy
Well No. 3 (inactive), SEA-SB (water supply), W4746 (water supply), and KAY-SB (to
be abandoned in 2006).

Shallow groundwater underlying IR Site 70 presently does not serve as a water source for
any of thc beneficial uses designated in the Basin Plan (RWQCB 1995) nor is it
anticipated to be used for these purposes in the future due to its high brackish-to-saline
quality and hardness (BNI 1999a).

Potential plans for the reactivation of Navy Well #3 for agricultural irrigation may
potentially exacerbate the southeast migration of the deepest dissolved phase plume. The
discontinuities observed within the clay layers underlying the site may allow continued
downward migration of the dissolved phase plume, ultimately impacting the major
drinking water supply aquifers in the arca.
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6.3

SURFACE WATER USES

Surface water at the station drains through ditches and tidal sloughs in flat-lying clay
deposits. Ditch stream flow is intermittent and depends on rainfall and excess irrigation
runoff.  Ditches at the tidal flat margins also reccive saltwater during high tides.
Drainage from the station flows predominantly to Anaheim Bay with minor amounts
discharged into the Bolsa Chica Flood Control Channel (JEG 1995a). Surface waters
from IR Site 70 are not expected to adversely impact local on- or off-station populations.

Seawater from Anahcim Bay flushes the salt marsh twice a day by flowing beneath the
Pacific Coast Highway and into the tidal flats. Raised roadbeds serve as barriers to
control tidal flooding.

Because of the presence of sea walls and high street profiles, flooding brought about by a
tsunami of the 100-year recurrence interval would affect only a small area along the
beach. Only low-lying areas of NAVWPNSTA Seal Beach would be inundated in the
event of a 500-year flood, the result of the Santa Ana River overflowing. The river lies
approximately 12 miles east of the slation (JEG 1995a).
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Section 7

SUMMARY OF SCREENING HUMAN-HEALTH AND
ECOLOGICAL RISK ASSESSMENTS

Risk assessments provide an evaluation of the potential threat to human health and the
environment in the absence of any remedial action. They also provide the basis for determining
whether remedial action is necessary and the justification for performing remedial actions
(U.S. EPA 1988a, 1991). Screening human-health risk assessments (HHRAs) for groundwater
and soil and an ecological risk assessment for soil were conducted at AOCs 3 and 4 during the
ERSE (BNI 1999a). Subsequent to the ERSE, a supplemental screening HHRA for soil at
AOC 4 was performed using refined exposure conditions (BNI 2000a). Locations of AOCs 3
and 4 are shown on Figure 5-9. The screening HHRA and ecological risk assessment
methodologies are described in Appendix P, Volume VII, of the final ERSE Report (BNT 1999a)
and Section 1 of Technical Memorandum No. 6 (BNI 2000a). The screening HHRA results
presented in this section support the need for remedial action of VOC-contaminated groundwater
at IR Site 70. Soil was evaluated and found to require no further action with the concurrence of
DTSC and RWQCB.

7.1 SCREENING HUMAN-HEALTH RISK ASSESSMENT

The screening HHRA for IR Site 70 addressed the constituents in groundwater and soil
within the investigation arca and assessed potential human-health risks from exposure
to these media if no actions are taken to reduce the risk. The following assumptions
were made.

* No remedial actions arc undertaken.
* Untreated groundwater is used for domestic purposes.

* Chemical concentrations remain constant over the assumed exposure period.

At IR Site 70, potential human-health risks from exposure to groundwater and soil were
calculated by taking the maximum reported concentration for each COPC and comparing
it with the screening criteria. Groundwater COPCs were compared to tap water PRGs
and soil was compared to the U.S. EPA Region 9 residential and industrial PRGs
(U.S. EPA 1996). The specific screening procedure used was recommended by U.S. EPA
Region 9 (U.S. EPA 1995) and is described below.

*  The COPCs were matched to the respective PRG values (tap water for
groundwater, and residential and industrial for soil) and were evaluated in
groups based on the properties of the chemical. The first group was composed
of those COPCs with cancer-based PRG values; the second was composed of
COPCs with noncancer hazard-based PRG values; and the third (applicable to
soil only} was composed of COPCs with PRGs based on saturation or ceiling
fimits in soil (U.S. EPA 1996).

¢ The ratio of the maximum reported chemical concentrations and the cancer,
noncancer, or saturation-based PRG (for soil only) was calculated for
each COPC.
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711

7.1.11

¢  The ratio of each carcinogen was multiplied by | x 10°° to obtain a cancer
risk estimate.

e The cancer risk estimates were summed to obtain an estimate of total
cancer risk.

¢ The ratios for the noncarcinogens were summed to obtain an estimate of total
chronic toxicity. The summed total of these ratios is called a hazard index (FHI).

A lead screening assessment was also conducted as part of the ERSE. The assessment
involved a two-step process. First, the maximum concentration of lead in soil at each site
was compared to the Cal/EPA residential PRG of 130 milligrams per kilogram (mg/kg)
and the U.S. EPA industrial PRG of 1,000 mg/kg. In the second step, the Cal/EPA
pharmacokinetic model was used for IR Site 70 to estimate the blood lead concentration
for a resident child and adult where the concentration of lead exceeded either of
the PRGs.

Data used for the risk screening were obtained from several reports, including the RSE
(BNI 1996a) and ERSE (BNI 1999a).

Potential carcinogenic health risks were analyzed by estimating the excess lifetime cancer
risk. Excess lifetime cancer risk is the incremental increase in the probability of developing
cancer during one’s lifetime over the background probability of developing cancer if no
éxpdsure occurs. For example, an excess lifetime cancer risk of 2 x 10" means that for
every 1 million people exposed to the carcinogen throughout their lifetimes, the average
Incidence of cancer may be increased by two additional cases.

To manage carcinogenic risk and protect human health, U.S. EPA has established the
following protective risk ranges: the probability of greater than one additional cancer
case in a population of 10,000 (10™) or less is unacceptable; the range of probability from
one additional cancer case in a population of 107 to 1,000,000 (10°) is generally
allowable; and less than one cancer case in a population of greater than 10 is allowable
(U.S. EPA 1991). Excess cancer risks are only a prediction of a potential increase in
cancer incidence and do not represent exact numbers. Because of the health protection
methods followed in estimating cancer potency factors, the excess lifetime cancer risks
estimated in the screening HHRA should be regarded as upper bounds on the potential
cancer risks.

Groundwater

The following subsections describe the screening HHRA conducted for groundwater at
IR Site 70.

CHEMICALS OF POTENTIAL CONCERN

COPCs in groundwater were identified based on data from monitoring well and in situ
samples. For IR Site 70, COPCs included 17 inorganics and 40 organics as shown in
Table 7-1. Essential nutrients (e.g., calcium, iron, magnesium, potassium, and sodium)
were eliminated from the assessment.
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Section 7 Summary of Screening Human-Health and Ecological Risk Assessments

7.1.1.2 EXPOSURE ASSESSMENT

The screening risk assessment for groundwater assumed a residential exposure scenario.
The likely exposure pathways evaluated are consistent with the typical pathways assumed
by US. EPA and Cal/EPA in establishing the soil and tap water PRGs used in the
screcning risk assessment. For groundwater, the likely exposure pathways include
ingestion (drinking) and inhalation of volatiles. Dermal absorption from bathing was not
considered a ‘significant pathway since the groundwater COPCs consist mainly of
volatiles, and the ability of the body to absorb volatiles through the lungs, via the
inhalation pathway, is much more efficient than absorption through the skin.

The screening risk assessment was performed for a hypothetical exposure scenario and is
designed to be conservative. There are currently no human populations exposed to
VOC-affected groundwater in the shallow aquifer at NAVWPNSTA Seal Beach. All the
government and privately owned wells near the station are completed within the deeper
regional aquifer, which has not been impacted by site-related contamination. In addition,
the shallow aquifer at the station is not expected to be used as a source of water in the
future due to its high salinity and hardness. Surface water surrounding NAVWPNSTA
Seal Beach is not currently affected by the VOCs in shallow groundwater, and there
are no completed exposure pathways between the IR Site 70 plume and potential
ecological receptors.

7.1.1.3 RESULTS

The total cancer risk associated with the groundwater at IR Site 70 was estimated at
1.2 x 107" by use of U.S. EPA tap water and Cal-Modified PRGs (Table 7-1). TCE was
identified as the principal risk driver, contributing 85 percent of the total cancer risk. As
discussed in Section 7.1, risks are based on the highest reported concentration; the
maximum reported concentration for TCE (163,000 pg/L) was collected at a depth of
24 to 27 feet bgs. Since the cancer risk drivers are overwhelmingly chlorinated VOCs
and the background for VOCs is zero, no background risk or incremental risk estimates
were made.

For groundwater, the HI at IR Site 70 was estimated at 4,600, indicating a potential for
systemic toxicity (Table 7-1). TCE was the primary contributor to the HI.

In reviewing the site conceptual model and the plume morphology it is evident that the
shallow high concentration plume feeds the deeper, laterally migrating groundwater
plumes in the first and second sands. The high concentrations of TCE (163,000 ppb)
within the source area provide a continual source to the vertical and lateral migration of
the chlorinated plume. The elevated TCE concentration within the shallow groundwater
continues to provide a source for the mass flux of chlorinated solvents to the
groundwater. A remedy for this source of groundwater contamination will provide a
significant reduction to the groundwater impacts in the future.
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7.1.2 Soil

The following subsections describe the screening HHRA conducted for soil at IR Site 70
AOCs 2, 3,4, and 11 (See Figure 5-9).

7.1.2.1  CHEMICALS OF POTENTIAL CONCERN

COPCs used in the soil screening HHRA were identified by AOC and are shown on the
tables referenced in the subsections that follow. Essential nutrients {e.g., calcium, iron,
magnesium, potassium, and sodium) were climinated from the assessment.

7.1.22 EXPOSURE ASSESSMENT

For soil, the likely exposure pathways at IR Site 70 include ingestion, inhalation of
particulates and volatiles, and dermal absorption. Exposure to indoor air from soil gas
was not considered a significant pathway due to the presence of a surficial clay layer at
the site which, based on soil gas sampling, does not readily release trapped gases to the
atmosphere. Exposure to groundwater contaminated by soil leachate is not applicable at
the subject site since the static groundwater level is approximately 12 to 16 feet bgs.
Ingestion via plant, meat. or dairy products is also not applicable since the subject site is
not currently used or expected to be used in the future for subsistence farming (i.c., where
the population being assessed is subsisting on the plant, meat, or dairy products grown or
raised in the exposure arca).

7.1.2.3 RESULTS

Although IR Site 70 was screened in the ERSE for both an industrial and a residential
scenario, it should be noted that land use within NAVWPNSTA Seal Beach is generally
characterized as heavy industrial use. The current and planned future use for the site is
as an RT&E facility. Under this planned future use, personnel would occupy the area but
would not reside at the site.

AOC 2 - Residential Land Use

Under the residential scenario, the total cancer risk associated with the soil at AQC 2 was
estimated at 9.6 x 10° and 1.0 x 10™ by use of U.S. EPA and Cal-Modified PRGs,
respectively (Table 7-2). Arsenic, vinyl chloride, and beryllium are identified as the
principal risk drivers, contributing 65, 14, and 11 percent, respectively, of the U.S. EPA
derived total cancer risk. These chemicals contribute 61, 13, and 10 percent, respectively,
of the total cancer risk estimated by use of Cal-Modified PRGs. As discussed in
Section 7.1, risks are based on the highest reported concentration. The maximum
reported concentrations for arsenic, vinyl chloride, and beryllium are shown in Table 7-2.

For perspective, a background risk was estimated for the naturally occurring metals
{e.g., arsenic and beryllium) identified as COPCs (Table 7-3). Incremental carcinogenic
tisk was calculated for AOC 2 by subtracting background risk for the naturally OCCUITING
metals from their corresponding total lifetime risk. The incremental cancer risk values
for the carcinogenic metals were combined with the total cancer risk values for the
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organic carcinogens to obtain the overall incremental risk estimate for IR Site 70, AOC 2.
The cancer risk due to background was calculated at 5.6 x 107. Incremental cancer risk
from exposure to the soil was quantified at 4.4 x 10 and 4.9 x 107 by use of U.S. EPA
PRGs and Cal-Modified PRGs, respectively.

Under residential conditions, the HI was estimated at 4.0 (Table 7-2), indicating a
potential for systemic toxicity under the residential scenario. Arsenic, TCE, aluminum,
manganese, and antimony are the primary contributors to the HI. The maximum
concentrations for these analytes are shown in Table 7-2.

For reference purposes, a screening hazard evaluation was performed on the background
levels of metals for the residential scenario (Table 7-3). These metals concentrations (the
99th percentile of the background concentration distributions) represent a screening HI
level of 2.4.

Since the maximum reported lead concentration at IR Site 70, AOC 2 was 22.8 mg/kg
(below the PRG of 130 mg/kg), the Cal/EPA pharmacokinetic model was not used to
estimate the blood lead concentration for a resident child or adult.

AQOC 2 ~ Industrial Land Use

Under ,the'industrial scenario, the total cancer risk associated with the soil at IR Site 70,
AOC 2 was estimated at 2.2 x 10 by use of U.S. EPA PRGs (Table 7-2). Arsenic, vinyl
chloride, and TCE are identified as the principal risk drivers, contributing 45, 28, and
11 percent, respectively, of the U.S. EPA-derived total cancer risk. The maximum
reported concentrations for arsenic, vinyl chloride, and TCE are shown on Table 7-2.

For perspective, a background risk was estimated for the naturally occurring metals
(e.g., arsenic) identified as COPCs (Table 7-3). The cancer risk due to background was
calculated at 8.5 x 10°. Incremental cancer risk from exposure to the soil under the
industrial land-use scenarto was quantified at 1.4 107,

Under industrial conditions, the HI at AOC 2 was estimated at 0.41, indicating a low
potential for systermic toxicity under the industrial scenario.

For reference purposes, a screening hazard evaluation was performed on the background
levels of metals for the industrial scenario. These metals concentrations (the
99th percentile of the background concentration distributions) represent a screening HI
level of 0.1.

AOC 2 — Basis for Risk Management Decision

The ERSE recommended soil at AOC 2 for no further action. Since the incremental
cancer risk was within the NCP-defined generally acceptable range of 10* to 10°° under
both the residential and industrial scenarios, the excess cancer risk at AOC 2 was
determined to be acceptable. The noncancer risk was evaluated and was also found to be
acceptable based on the following considerations.
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* Use of the maximum reported concentrations of contaminants is conservative
and leads to an overestimation of risk.

» Consideration was not given to target organs; had such consideration been
given, the risk to a given organ would likely have been lower.

¢ Because the total Hl is driven largely (53 percent) by naturally occurring
concentrations of aluminum, arsenic, and manganese, it was concluded that
the COPCs present in the AOC 2 soils do not pose a significant potential for
systemic toxicity.
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Table 7-2

Human-Health Risk Screening Results for Soil at IR Site 70, AQOC 2

RESIDENTIAL SOIL INDUSTRIAL SOIL
Cancer
Cancer Cal-Modified Noncancer Cancer Noncancer
Maximum Reported PRG Value PRG Value Residential PRG Value PRG Value Industrial PRG Value Industrial
Concentration Residential Soil Residential Soil Residentiat Cal-Modified Residential Soil Residential Industrial Soil Carcinogenic Industrial Soil Hazard
Analyte (mg/kg) (mg/kg) (mg/kg} Carcinogenic Risk  Carcinogenic Risk (mg/kg) Hazard Index {mg/kg) Risk (mg/kg) Index
Metals
Aluminum 43,200 S e NA NA 7.07E+04 5.63E-01 — NA - NA
Antimony 13.6 — — NA NA 3.07E+01 4.43E-01 — NA 6.81E+(2 2.00E-02
Arsenic 23.3 3.77E-01 3.77E-01 6.18E-05 6.18E-05 2.21E+01 1.05E+00 2.38E+00 9.79E-06 3.83B+02 6.08E-02
Barium 352 — — NA NA S5.27E403 6.68E-02 — NA — NA
Beryllium 1.5 1.43E-01 1.43E-01 1.OSE-05 F.O5E-05 3.83E+02 391E-03 [ HE+00 1.35E-06 8.525+03 1.76E-04
Cadmium 1.1 1.40E+03 9.00E+G0 7.83E-10 1.22E-07 3.83E+01 2.87E-02 2.99E+03 3.68E-10 8.50E+02 1.29E-03
Chromium, total 50.9 2.11E+02 2.11E+02 242B-07 242E-07 — NA 4.48E+02 {.[4E-07 — NA
Chromium VI 1.06 3.01E+01 2.00E-01 3.52E-08 5.30E-06 3.83E+02 2.76E-03 0.40E+01 1.66E-08 8.52E+03 1.24E-04
Cobalt 194 — — NA NA 4.57E+03 4.25E-03 — NA 9.70E+04 2.00E-04
Copper 64.4 —_ — NA NA 2.85E+03 2.26E-02 — NA 6.33E+04 1.02E-03
Lead 22.8 — — NA NA — NA — NA — NA.
Manganese 1,680 . - NA NA 3.18E+03 5.28E-01 — NA 4 31E4+04 3.90E-02
Nickel 34.4 — 1.50E+02 NA 2.29E-07 1.536+03 2.24E-02 s NA 3.41E+04 [LOIE-03
Silver 8.6 —_— — NA NA 3.83E+02 2.248H-02 — NA 8.52E+03 1.01E-03
Thallium 0.49 — — NA NA 6.13E+00 7.99E-02 — NA 1.36E+02° 3.60E-03
Vanadium 125 —_— — NA NA 5.37E+02 2.33E-01 e NA 1.19E+04 [OSE-02
Zinc 156 —_ —_ NA NA 2.30B+04 6.78E-03 — NA — NA
Class sum 7.26E-03 7.83E-05 3.08E+00 L13E-05 1.39E-01
Organics
L, -Dichloroethane 0.002 — — NA NA 5.0IE+G2 3.99E-06 — NA 1.73E+03 1.16E-0Q6
1,1-Dichloroethene 0.035 3.67E-02 3.67E-02 9.55E-07 9.55E-07 [.38E+01 2.54E-03 8.00E-02 4.37E-07 4 58E+01 7.64E-04
1,3-Dichlorobenzene 0.001 - e NA NA 5.04E+02 1.98E-06 — NA —_ NA
I.4-Dichlorobenzene 0.001 3.60E+00 3.60E-+00 2.78E-10 2.78E-1G NA 8.49E+00 [.18E-10 — NA
2-Butanone 0.052 —_ — NA NA 7.10E+03 7.32E-06 — NA 2.65E+04 1.96E-06
Acetone 22.6 — — NA NA 2.09E+03 {.O8E-02 — NA 8.75E+03 2.58E-03
Benzene 0.001 6.32E-01 6.32E-01 L.58E-(09 1.586-09 7.12E+00 1.40E-04 1.37E+00 7.28E-10 2.43E+0} 4.11E-05
Bromodichioromethane 0.034 0.33E-0} 6.33E-01 5.37E-08 5.37E-0% 1.74E+02 1.96E-04 1.4IE+00 241E-08 0.24E+02 5.45E-05
Bromoform 0.001 5.62E+01 5.062E+0} 1.78E-11 [.78E-11 1.30E+03 7.67E-07 2A1E+(2 4.14B-12 1.36E+04 7.34E-08
Carbon disulfide 0.0033 — — NA NA 7.48B+00 4 41E-04 e NA 2.45E+01 1.35E-04
Chloroform 0.83 2.48E-01 2.48E-01 3.34E-06 3.34E-06 4.35E+01 1.91E-02 5.29E-01 L.57E-06 1 495+02 5.57E-03
cis-1,2-dichloroethene 7.8 — — NA NA 3.09E+01 2.52E-04 — NA 1.04E+02 747E-02
Dibromochleromethane 0.008 5.29E+00 5.29E+00 L51E-09 1.51E-09 1.30E+03 6.14E-06 2.27E+01 3.52E-10 [.30E+04 5.87E-07
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Table 7-2 (continued)

RESIDENTIAL SOIL INDUSTRIAL SOIL
Cancer
Cancer Cal-Modified Noncaneer Cancer Noncancer
Maximum Reported PRG Value PRG Value Residential PRG Value PRG Value Industrial PRG Value Industrial
Concentration Residential Soil Residential Soil Residential Cal-Modified Residentiaf Soil Residential Industrial Soil Carcinogenic Industrial Soil Hazard
Analyte {mg/kg) (mg/kg) {mg/kg) Carcinogenic Risk  Carcinogenic Risk (mg/kg) Hazard Index {mg/kg) Risk {mg/kg) Index
Organics (continued)
Methylene chloride 0.02 7.81E+00 7.81E+00 2.5GE-09 2.56E-09 1.68E+03 119E-05 1 78E+01 [.12E-09 — NA
Tetrachloroethene 0.1 5.36E+00 5.36E+00 L.87E-08 1.87E-08 0.15E+01 1.63E-03 [Lo7TE+01L 5.99E-09 2.15E+02 4.65F-04
Toluene 0.013 e e NA NA 7.93E+02 1.64E-05 e NA — NA
trans-1,2-dichlorgethene 1.2 —_ — NA NA 7.84E+01 [.53E-Q2 — NA 2.07TE+02 4.49E-03
Trichlorocthene 17 3.16E+00 3.16E+00 5.37E-06 5.37E-06 2.68E+01 6.35E-01 7.0HE+00 2.43E-06 9.18E+01 [.85E-Q1
Vinyl chloride 0.21 1.58E-02 1.S8E-02 [.33E-05 1.33E-05 3.54E+01" 593E-03 347E-02 0.05E-06 1.21E+02° 1.74E-03
Class sum 2.31E-05 2.31E-05 9.43E-01 1.05E-05 2.76E-01
Total Cancer Risk and Hazard 9.57E-05 1.01E-04 4.02E+00 2.18E-95 4.14E-01

Table 7-2 (supplement)

Environmental Concentration

Maximum Reported

Seil Saturation Concentration

Envirenmental Concenfration

Soil Maximum Concentration

Greater Than Soif Maximum

Concentration PRG Value Greater Than Soil Saturation PRG Value
Analyte (mg/kg) {mg/kg) Nonrisk PRG? {mg/kg) Nonrisk PRG?
Aluminum 43,200 NA NA 100,000 No
Barium 352 NA NA 100,600 No
Zinc 156 NA NA 100,000 No
1,2-Dichlorobenzene 0.001 700 No NA NA
1,3-Dichlorobenzene 0.001 862 No NA NA
1,4-Dichlorobenzene 4.001 563 No NA NA
Ethylbenzene 0.001 225 No NA NA
Methylene chloride 0.02 2,279 No NA NA
Toluene 0.013 880 No NA NA
Total xylenes 0.006 316 No NA NA
Trichlorotrifluoroethane 0.037 5,552 No NA NA

Notes:

* dash indicates no PRG for analyte
value based on sutrogate PRG

Acronyms/Abbreviations:
AOC - area of concern
Cal-Modified -- California (Environmental Protection Agency} maodified
IR — installation Restoration (Program)
mg/kg — milligrams per kilogram

NA - not applicable {cancer risk or hazard quotient cannot be calculated because PRG is not avaitable and no surrogate compound has been identified)

PRG - preliminary remediation goal
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Table 7-3

Incremental Risk, Human-Health Risk Screening Results for Soil at IR Site 70, AOC 2

Seal Beach
Seal Beach Seal Beach Background Incremental Residential Seal Beach industrial
Maximum Stafistical Background  Incremental | Residential Residential Residential Hazard Index Background  Incremental Hazard
Reported Background Residential Residential Residential | Cal-Modified Cal-Modified Cal-Modified Residential From Industrial Industrial Industrial Industrial  Index From
Concentration | Concentration | Carcinogenic Carcinogenic  Carcinogenic | Carcinogenic  Carcinogenic Carcinogenic Hazard Background | Carcinogenic Carcinogenic  Carcinogenic Hazard Background
Analyte (mg/kg) (mg/kg) Risk Risk Risk Risk Risk Risk Index Metals Risk Risk Risk Index Metals
Metals
Aluminum 43,200 36,271.00 NA NA NA NA NA NA 5.63E-01 4.73E-0f NA NA NA NA NA
Antimony 13.6 12.40 NA NA NA NA NA NA 4 43E-01 4.04E-01 NA NA NA 2.00E-02 1.83E-02
Arsenic 233 15.38 6.18E-05 4.08E-05 2.10E-05 6.18E-05 4 08BE-05 2.10E-05 1.OSE+00 6.95E-01 9.79E-06 0.46E-06 3.33E-06 6.08E-02 4.01E-02
Barium i52 412.16 NA NA NA NA NA NA 6.68E-02 7.82E-02 NA NA NA NA NA
Beryllium 1.5 2.1 1.OSE-05 1.48E-05 0.00E+Q0 LOSE-05 1.48E-05 0.00E+00 391E-03 5.50E-03 1.358-06 1.90E-06 NA 1.76E-04 248E-04
Cadmium I.1 2.22 7.83E-10 1.58E-09 0.00E+00 1.22E-07 2 47E-07 0.00E+00 2.87E-02 5.79E-02 3.68E-10 7.43E-10 NA 1.29E-03 2.61E-03
Chromium, total 509 46.24 242E-Q7 2.19E7 2.21E-08 2.42E-07 2.19E-07 221E-08 NA NA [.14E-07 1.03E-07 F.04E-08 NA NA
Chromium VI 1.06 NA 3.52E-08 NA 3.52E-08 5.30E-06 NA 5.30E-06 2.76E-03 NA 1.66E-08 NA NA 1.24E-04 NA
Cobalt 194 1942 NA NA NA NA NA NA 4.25E-03 4.25E-03 NA NA NA 2.00E-04 2.00E-04
Copper 64.4 39.04 NA NA NA NA NA NA 2.26E-02 F.37E-02 NA NA NA 1.02E-03 6.17E-04
Lead 22.8 35.70 NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese 1,680 1,103.00 NA NA NA NA NA NA 5.28E-01 3.47E-01 NA NA NA 3.90E-02 2.56E-02
Nicke] 344 32.49 NA NA NA 2.298-07 2.17E-07 1.27E-08 2.24E-02 2.12E-02 NA NA NA LOIE-03 9.54E-04
Silver 8.6 10.11 NA NA NA NA NA NA 2.24E-02 2.64E-02 NA NA NA LO1E-03 L19E-03
Thallium 0.49 0.49 NA NA NA NA NA 7.99E-02 7.99E-02 NA NA NA 3.60E-03 3.60E-03
Vanadinm 125 85.95 NA NA NA NA NA NA 2.33E-01 [.60E-0f NA NA NA 1.05E-02 7.21E-03
Zinc 156 177.17 NA NA NA NA NA NA 6.78E-03 7.70E-03 NA NA NA NA NA
Class Sum 7.26E-05 5.58E-05 2.11E-05 7.83E-05 5.63E-05 2.64E-05 3.081 2.373 1.13E-65 8.47E-06 3.34E-06 0.139 0.101
Organics

I,1-Dichloroethane 0.002 NA NA NA NA NA NA NA 3.99E-00 NA NA NA NA 1.16E-06 NA
1,1-Dichloroethene 0.035 NA 9.535E-G7 NA 9.55E-07 9.55E-07 NA 9.55E-07 2.54E-03 NA 4.37E-07 NA 4.37E-07 7.64E-04 NA
1,3-Dichlorobenzene 0.001 NA NA NA NA NA NA NA [.98E-06 NA NA NA NA NA NA
1,4-Dichiorobenzene 0.001 NA 2.78E-10 NA 278E-10 2.78E-10 NA 2.78E-10 NA NA 1.18E-i0 NA 1.18E-10 NA NA
2-Butanone 0.032 NA NA NA NA NA NA NA 732E-06 NA NA NA NA 1.96E-06 NA
Acetone 22.6 NA NA NA Na NA NA NA 1.OSE-02 NA NA NA NA 2.58E-03 NA
Benzene 0.001 NA {.58E-09 NA [.58E-09 L.S8E-09 NA 1.58E-09 [.40E-04 NA 7.28E-10 NA 7.28E-10 4.11E-05 NA
Bromodichloromethane 0.034 NA 5.37E-08 NA S.37E-08 5.37E-08 NA 5.37E-08 1.96E-04 NA 2.41E-08 NA 2.41E-08 5.45E-05 NA
Bromoform 0.001 NA 1.78E-11 NA 1.78E-11 1.78E-11 NA [.78E-11 7.67E-07 NA 4.14E-12 NA 4.14E-12 7.34E-08 NA
Carbon disuifide 0.0033 NA NA NA NA NA NA NA 4.41E-04 NA NA NA NA 1.35E-04 NA
Chloroform 0.83 NA 3.34E-00 NA 3.34E-0¢ 3.34E-06 NA 3.34E-00 191E.02 NA 1.57E-06 NA 1.57TE-06 5.57E-03 NA
cis-1,2-dichioroethene 7.8 NA NA NA NA NA NA NA 2.52E-01 NA NA NA NA 747E-02 NA
Dibromochloromethane G.008 NA [.51E-Q9 NA 1.51E-09 1.51E-09 NA 1.51E-09 6.14E-06 NA 3.52E-10 NA 3.52E-10 5.878-07 NA
Methylene chloride 0.02 NA 2.56E-09 NA 2.56E-09 2.56E-09 NA 2.56E-09 1.19E-05 NA 112E-09 NA 1L1ZE-09 NA NA
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Table 7-3 (continued)

Seal Beach
Seal Beach Seal Beach Background Incremental Residential Seal Beach Industriat
Maximum Statistical Background  Incremental Residential Residential Residential Hazard Index Background Incremental Hazard
Reported Background Residential Residential Residential | Cal-Modified  Cal-Modified Cal-Modified Residential From Industrial Endustrial Industrial Industrial  Index From
Concentration | Concentration | Carcinogenic Carcinogenic  Carcinogenic | Carcinogenic  Carcinogenic Carcinogenic Hazard Background | Carcinogenic Carcinogenic  Carcinogenic Hazard  Background
Analyte (mg/kg} {mg/kg) Risk Risk Risk Risk Risk Risk Index Metals Risk Risk Risk Index Metals
Organics (continued)
Tetrachlorocthene 0.1 NA 1.87E-08 NA 1.87E-08 1.87E-08 NA 1.87E-08 1.63E-03 NA 5.99E-09 NA 5.99E-G9 4.65E-04 NA
Toluene 0.013 NA, NA NA NA NA NA NA 1.64E-05 NA NA NA NA NA NA
trans-1,2-dichlorocthene 1.2 NA NA NA NA NA NA NA 1.538-02 NA NA NA NA 4. 498-03 NA
Trichloroethene 17 NA 5.37E-06 NA 5.37E-G6 5.37E-06 NA 5.37E-06 6.35E-01 NA 2.43E-06 NA 2.43E-06 1.85E-01 NA
Vinyl chloride 0.21 NA 1.33E-05 NA L.33E-05 [.33E-05 NA {.33E-05 5.93E-03 NA 6.05E-06 NA 0.05E-06 1.74E-03 NA
Class sum 2.31E-65 0.860E+00 231E-05 2.31E-05 0.90E+00 2.31E-05 0.943 0.000 1.05E-05 0.00E+00 1.05E-05 0.276 0.080
Total Cancer Risk and Hazard 9.57E-G5 5.58E-05 4.42E-05 1.01E-04 5.63E-05 4.94E-65 4.024 2.373 2.18E-05 3.47E-06 1.39E-05 0.414 0.101

Acronyms/Abbreviations:

AOC — area of concern
Cal-Modified ~ California (Environmental Protection Agency) modified

IR - Installation Restoration (Program)

mg/kg — milligrams per kilogram
NA — not applicable {cancer risk or hazard quotient cannot be calculated because preliminary remediation goal is not available and ne surrogate compound has been identified)
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AQC 3 - Residential Land Use

Under the residential scenario, the total cancer risk associated with the soil at AOC 3 was
estimated at 5.8 x 107 by use of U.S. EPA and Cal-Modified PRGs (Table 7-4). Arsenic
and beryllium are identified as the principal risk drivers, contributing 84 and 16 percent,
respectively, of the U.S. EPA-derived total cancer risk. These chemicals contribute
83 and 10 percent, respectively, of the total cancer risk estimated by use of Cal-Modified
PRGs. The maximum reported concentrations of these chemicals are shown in Table 7-4.

For perspective, a background risk was estimated for the naturally occurring metals
(e.g., arsenic and beryllium) identified as COPCs (Table 7-5). Incremental carcinogenic
risk was calculated for AOC 3 by subtracting background risk for the naturally occurring
metals from their corresponding total lifetime risk. The incremental cancer risk values
for the carcinogenic metals were combined with the total cancer risk values for the
organic carcimogens to obtain the overall incremental risk estimate for IR Site 70, AOC 3.
The cancer risk due to background was calculated at 5.6 x 10°. Incremental cancer risk
from exposure to the soil was quantified at 7.6 x 10 by use of U.S. EPA PRGs and Cal-
Modified PRGs.

Under residential conditions, the HI at AOC 3 was estimated at 2.5, indicating a potential
for systemic toxicity under the residential scenario. Arsenic, manganese, and aluminum
are the primary contributors to the HI. Table 7-4 tabulates the individual contribution of
cach COPC 1o the AOC 3 HI. The highest reported values for arsenic, manganese, and
aluminum are also shown on Table 7-4.

For reference purposes, a screening hazard evaluation was performed on the background
levels of metals for the residential scenario (Table 7-5). These metals concentrations (the
99th percentile of the background concentration distributions) represent a screening HI
level of 2.4,

Since the maximum reported lead concentration at AOC 3 was 117 mg/kg (below the
PRG of 130 mg/kg), the Cal/EPA pharmacokinetic model was not used to estimate the
blood lead concentration for a resident child or adult.

AOC 3 - Industrial Land Use

Under the industrial scenatio, the total cancer risk associated with the soil at AQC 3 was
estimated at 9.0 x 10 by use of U.S. EPA PRGs (Table 7-4). Arsenic and beryllium are
identified as the principal risk drivers, contributing 85 and 13 percent, respectively, of the
U.S. EPA-derived total cancer risk. The maximum reported concentrations for arsenic
and beryllium are shown in Table 7-4.

For perspective, a background risk was estimated for the naturally occurring metals
{(e.g., arsenic and beryllium) identified as COPCs (Table 7-5). The cancer risk due to
background was calculated at 8.5 x 10, Incremental cancer risk from exposure to the
soil under the industrial land-use scenario was quantified at 1.2 x 10,
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Under industrial conditions, the HI at AOC 3 was estimated at 0.12, indicating a very low
potential for systemic toxicity under the industrial scenario.

For reference purposes, a screening hazard evaluation was performed on the background
levels of metals for the industrial scenario (Table 7-5). These metals concentrations (the
99th percentile of the background concentration distributions) represent a screening HI
level of 0.1.

AQC 3 - Basis for Risk Management Decision

The ERSE recommended soil at AOC 3 for no further action. Since the incremental
cancer risk was within the NCP-defined generally allowable range of 10 to 10 under
both the residential and industrial scenarios, the excess cancer risk at AOC 3 was
determined to be allowable. The noncancer risk was evaluated and was also found
to be allowable because the HI associated with AOC 3 soils under the residential land-use
scenario (2.5) is approximately equivalent to the HI due to background metals under the
residential land-use scenario (2.4). The HI under the industrial land-use scenario was
estimated to be 0.12, indicating a very low potential for systemic toxicity.

AOC 4 — Residential Land Use

Under the residential scenario, the total cancer risk associated with soil at AOC 4 was ,
estimated at 1.7 x 107 by use of U.S. EPA and Cal-Modified PRGs (Table 7-6). Arsenic
and beryllium were identified as the principal risk drivers, contributing 92 and 7.6
percent, respectively, of the U.S. EPA-derived total cancer risk as well as the total cancer
risk estimated by use of Cal-Modified PRGs. The maximum reporied concentrations of
arsenic and beryllium are shown on Table 7-6.

For perspective, a background risk was estimated for the naturally occurring metals
(e.g., arsenic and beryllium) identified as COPCs (Table 7-7). Incremental carcinogenic
risk was calculated by subtracting background risk for the naturally occurring metals from
their corresponding total lifetime risk. The incremental cancer risk values for the
carcinogenic metals were combined with the total cancer risk values for the organic
carcinogens to obtain the overall incremental risk estimate. The cancer risk due to
background was calculated at 5.6 x 107, Incremental cancer risk from exposure to the
soil was quantified at [.1 x 10 by use of U.S. EPA PRGs and Cal-Modified PRGs.

Under residential conditions, the HI at AOC 4 was estimated at 11.8, indicating a
potential for systemic toxicity under the residential scenario. Arsenic and manganese are
the primary contributors to the HI. Table 7-6 tabulates the individual contribution of each
COPC to the AOC 4 HI. The maximum concentrations of arsenic and manganese are
shown on this table.

For reference purposes, a screening hazard evaluation was performed on the background
levels of metals for the residential scenario (Table 7-7). These metals concentrations (the
99th percentile of the background concentration distributions) represent a screening HI
fevel of 2.4.
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Table 7-4
Human-Heaith Risk Screening Results for Soil at IR Site 70, AOC 3

RESIDENTIAL SOIL INDUSTRIAL SOIL.
Cancer
Cancer Cal-Modified
Maximum Reported PRG Value PRG Value Residential Noncancer Cancer Industrial Noncancer Industrial
Concentration Residential Soil Residential Soil Residential Cal-Moedified PRG Value Residential PRG Value Carcinogenic PRG Value Hazard
Analyte (mg/kg) {mg/kg) (mg/kg) Carcinogenic Risk  Carcinogenic Risk  Resideatial Soil Hazard Index Industrial Soil Risk Industrial Soil Index
Metals
Aluminum 33,100 A — NA NA 7.67E+04 4.32E-01 — NA — NA
Antimony 6 — —_ NA NA 3.07E+01 1.96E-0] — NA 6.81E+02 8.81E-03
Arsenic 18.2 3.77E-01 3.77E-01 4.83E-05 4.83E-05 2.21E+01 8.22E-01 2.38E+00 7.65E-06 3.83E+02 4.75E-02
Barium 283 — — NA NA 5.27E+03 5.37E-02 — NA - NA
BeryHium 1.3 1.43E-01 1.43E-01 9.12E-06 9.12E-06 3.83E+02 3.39E-G3 [1TE+00 L17E-06 8.52E+03 1.53E-04
Cadmium 2.1 1.40E+03 9.00E+00 1.50E-09 2.33E-07 3.83E+01 5.48E-02 2.99E+03 7.03E-10 8.50E+02 247803
Chromium, total 66.1 2.11E+02 2.1E+02 3.14E-07 3.14E-07 e NA 4 48E+(2 1.47E-07 — NA
Cobalt 19.2 — — NA NA 4 57TE+03 4 21E-03 — NA 9. 70E+04 1.98E-04
Copper 74 —_ e NA NA 2.85E+03 2.60E-02 — NA 6.33E+04 L.ITE-03
Lead 117 —_ — NA NA — NA — NA _— NA
Manganese 1,990 —— — NA NA 3. 18E+03 6.2513-01 — NA 4.31E+04 4.62E-02
Mercury 0.18 —_ — NA NA 2.30E+01 7.82E-03 — NA 5.11E+02 3.52E-04
Nickel 33.8 — [.508+02 NA 2.25E8-07 L.53E+03 2.20E-02 — NA 3.41E+04 9.92E-04
Silver 10.1 — — NA NA 3.83E+02 2.63E-02 — NA 8.52E+03 L. 19E-03
Thallium 0.4 — — NA NA 6.13E+00" 6.526-02 — NA 1.365+02° 2.94E-03
Vanadium 90.2 — — NA NA 5.37E+02 [.68E-01 — NA 1.I9E+04 7.57E-03
Zinc 799 - — NA NA 2.30E+04 3.47E-02 — NA — NA
Class sum 5.77E-05 5.82E-05 2.54E+00 8.97E-06 1.19E-01
Organics
Methylene chloride 0.017 7.81E+00 7.81E+00 2.18E-09 2.18E-09 1.68E+03 1.01E-05 1.78E+01 9.55E-10 — NA
Acetone 0.054 — — NA NA 2.09E+03 2.58E-05 — NA 8.75E+03 6.17E-06
Toluene 0.012 — e NA NA 7.93E+02 1.51E-05 e NA — NA
Trichlorocthene 0.007 3.16E+00 3.16E+00 221509 221E09 2.681+01 2.61E-04 7.01E+00 9.99E-10 9.18E+01 7.62E-05
Class sum 4.39E-09 4.39E-09 3.12E-04 1.95E-09 8.24E-05
Total Cancer Risk and Hazard 5.77E-05 5.82E-05 2.54E+60 8.97E-06 1.26E-01
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Table 7-4 (Supplement)

Soil Saturation Environmental Soil Maximum Environmental
Maximum Reported Concentration  Concentration Greater Concentration Concentration Greater
Concentration PRG Value Than Soil Saturation PRG Value Than Soil Maximum

Analyte (mg/kg) {mg/kg) Nonrisk PRG? {mg/kg) Nonrisk PRG?
Aluminum 33,100 NA NA 100,000 No
Barium 283 NA NA 100,000 No
Zine 799 NA NA 100,000 No
Ethylbenzene 0.00] 225 No NA NA
Methylene chloride 0.017 2,279 No NA NA
Toluene 0.012 880 No NA NA
Total xylenes 0.003 316 No NA NA

Notes:
? dash indicates no PRG for analyte
value based on surrogate PRG

Acronyms/Abbreviations:
AQOC — area of concemn

Cal-Modified — Caiifornia (Environmental Protection Agency) modified

IR — Installation Restoration {Program)
myg/kg — milligrams per kilogram

NA — not applicable (cancer risk or hazard quotient cannot be calculated because PRG is not available and no surrogate compound has been identified}

PRG — preliminary remediation goal
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Table 7-5

Incremental Risk, Human-Health Risk Screening Results for Soil at IR Site 70, AOC 3

Seal Beach
Seal Beach Seal Beach Background Incremental Residential Seal Beach Industrial
Maximum Statistical Background Incremental Residential Residential Residential Hazard Index Background Incremental Hazard Index
Reported Background Residential Residential Residential Cal-Modified  Cai-Modified  Cal-Modified Residential From Industrial Industrial Industrial Industrial From
Concentration | Concentration | Carcinogenic  Carcinogenic Carcinogenic | Carcinogenic  Carcinogenic  Carcinogenic Hazard Background | Carcinogenic  Carcinogenic  Carcinogenic Hazard Background
Analyte (mg/kg) {mgrkg} Risk Risk Risk Risk Risk Risk Index Metals Risk Risk Risk Index Metals
Metals
Aluminum 33,100 36,271.00 NA NA NA NA NA NA 4.32E-01 4.73E-01 NA NA NA NA NA
Antimony 6 12.40 NA NA NA NA NA NA L.96E-01 4.04E-01 NA NA NA 8.81E-03 L.82E-02
Arsenic 18.2 1538 4.83E-035 4.08E-05 7 48E-06 4.83E-05 4.08E-05 7.48E-06 8.22E-01 6.95E-01 7.65E-06 6.46E-06 1.18E-06 4.75E-02 4.01E-02
Barium 283 412.16 NA NA NA NA NA NA 3.37E-G2 7.82E-02 NA NA NA NA NA
Beryltum 1.3 2.11 9.12E-06 1.48E-03 0.00E+00 9.12E-06 1.48E-05 0.00E+00 3.39E-03 5.50E-03 1.17E-06 1.90E-06 0.00E+00 L.53E-04 2.48E-04
Cadmium 2.1 222 L.50E-09 1.58E-09 0.00E+00 2.33E-07 2.47E-07 0.00E+00 5.485-02 5.79E-G2 7.03E-10 7T43E-10 0.00E+00 2.47E-03 2.01E-03
Chromium, total 66.1 40.24 3.14E-07 2.19E-07 9.43E-08 3.14E-07 219807 9.43E-08 NA NA 1.47E-07 1.03E-07 4.43E-08 - NA NA
Cobalt 19.2 19.42 NA NA NA NA NA NA 4.21E-03 4.25E-03 NA NA NA 1.98E-04 2.00E-04
Copper 74 39.04 NA NA NA NA NA NA 2.60E-02 1.37E-02 NA NA NA FA7E-03 6.17E-04
Lead 17 35.70 NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese 1,960 1,103.00 NA NA NA NA NA NA 6.25E-01 3.47E-01 NA NA NA 4.62E-02 2.56E-02
Mercury 0.18 .30 NA NA NA NA NA NA 7.82B-03 1.30E-02 NA NA NA 3.52E-04 5.87E-04
Nickel 33.8 32.49 NA NA NA 2.25E-07 2.17E-07 8.73E-09 2.20E-02 2.12E-02 NA NA NA 9.92E-04 9.54E-04
Silver 10.1 10.14 NA NA NA NA NA NA 2.63E-02 2.04E-02 NA NA NA FI9E-03 1.19E-03
Thallium 0.4 0.49 NA NA NA NA NA NA 6.52E-02 7.99E-02 NA NA NA 2.94E-03 3.60E-03
Vanadium 90.2 8595 NA NA NA NA NA NA 1.68E-01 1.60E-0f NA NA NA 7.57E-03 7T.21E-03
Zinc 799 177.17 NA NA NA NA NA NA 3478-02 7.70E-03 NA NA NA NA NA
Class Suin 5.77E-05 5.58E-05 7.58E-06 5.82E-05 5.63E-05 7.59E-06 2.541 2.387 8.97E-86 8.47E-06 1.23E-06 0.119 0.101
Organics
Methylene chioride 0.017 NA 2.18E-09 NA 2.18E-09 2.18E-09 NA 2.18E-09 1.01E-035 NA 9.55E-10 NA 9.55E-10 NA NA
Acetone 0.054 NA NA NA NA NA NA NA 2.58E-05 NA NA NA NA 6.17E-06 NA
Toluene 0.012 NA NA NA NA NA NA NA 1.51E-05 NA NA NA NA NA NA
Trichloroethene 0.007 NA 221E-09 NA 2.21E-09 221809 NA 2.21E-09 2.61E-04 NA 9.99E-10 NA 9.99E-106 7.62E-05 NA
Class Sum 4.39E-69 4.00E+0 4.39E-09 4.39E-09 0.00E+00 4.39E-09 0.0003 .000 1.95E-09 G.00E+00 1.95E-09 0.00008 0.000
Total Cancer Risk and Hazard 5.77E-05 5.58E-05 7.58E-06 5.82E-05 5.63E-05 7.59E-06 2.541 2.387 8.97E-06 8.47E-06 1.23E-06 0.120 0.161

Acronyms/Abbreviations:
AOC — area of concern
Cal-Modified — California {Environmental Protection Agency) modified
IR - Installation Restoration (Program)
mg/kg ~ milligrams per kilogram
NA — not applicable (cancer risk or hazard quotient cannot be calculated because preliminary remediation goal is not available and no surrogate compound has been identified)
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Table 7-6
Human-Heatth Risk Screening Results for Soil at IR Site 70, AOC 4

RESIDENTIAL SOIL INDUSTRIAL SOIL
Cancer
Cancer Cal-Modified
Maximum Reported PRG Value PRG Value Residential Neoncancer Cancer Industrial Noncancer Industrial
Concentration Residential Soil  Residential Soil Residential Cal-Modified PRG Value Residential PRG Value Carcinogenic PRG Value Hazard
Analyte (mg/kg) (mg/kg) (mg/kg) Carcinogenic Risk  Carcinogenic Risk  Residential Soil Hazard Index Industriat Soil Risk Industrial Soil Index
Metals
Aluminum 4.02E+04 —1 e NA NA 7.67E+04 5.24E-01 — NA — NA
Antimony 9.60E+00 — . NA NA 3.07E+01 3.13E-01 —_ NA 6.81E+02 1.45E-02
Arsenic 5.75E+01 3.77E-01 3.77E-01 1.53E-04 1.53E-04 2.21E+01 2.60E+00 2.38E+00 2.42E-05 3.83E+02 1.50E-01
Barium 1. 47E+03 - — NA NA 5.27E+03 2.79E-01 — NA — NA
Beryllium 1.80E+00 L43E-01 i.43E-01 1.26E-05 1.26E-05 3.83E+02 4.69E-03 LHE+0D 1.62E-06 8.5213+03 2.11E-04
Cadmium 6.50E-01 LAQE+03 9.00E+00 4.63E-10 7.22E-08 3.83E+01 1.70E-02 2.99E+03 2.17E-10 8.50E+02 7.65E-04
Chromium, tofal 4.98E+01 2.1LE+02 2.11E+02 2.36E-07 2.36E-07 —_ NA 4 48E+02 L11E-G7 o NA
Cobalt 2.68E+01 — — NA NA 4.57E+03 5.87E-03 — NA 9.70E+04 2.76E-04
Copper 5.90E+01 — — NA NA 2.85E+03 2.07E-02 — NA 6.338+04 9.33E-04
Lead 2.09E+01 — — NA NA — NA - NA —_ NA
Manganese 2.39E+04 — — NA NA 3.18E+03 T.51E+00 — NA 4.31E+04 5.55E-01
Mercury L IOE+00 — — NA NA 2.30E+01 478E-02 — NA 5.11E+02 2.15E-G3
Nickel 4.61E+01] — 1.50E+02 NA 3.078-07 1.53E+03 3.01E-02 — NA 3.41E+04 1.35E-03
Silver 8.80E+00 — —_ NA ' NA 3.83E+02 2.30E-02 o NA 8.52E+03 1.03E-03
Thallium 1.30E+00 — — NA NA 6.13E+00" 2.12E-01 — NA £.36E+02° 9.54E-03
Vanadium 1.OIE+02 — — NA NA 5.37E+02 1.88E-01 — NA LI9E+04 8.47E-03
Zinc 1. IBE+02 — — NA NA 2.30E+04 5.13E-03 — NA — NA
Class sum 1.65E-04 1.66E-04 1.18E+01 2.59E-05 7.43E-01
Organics
2-Butanone 1.50E-02 — — NA NA 7.10E+03 2. HIE-06 — NA 2.65E+04 5.66E-07
Acetone [LI0E-01 — — NA NA 2.09E+03 5.27E-05 — NA 8.75E+03 1.26E-05
cis-1,2-dichloroethenc 3.00E-03 — — NA NA 3.09E+01 9.71E-05 e NA 1L.O4E+02 2.87E-03
Methylene chloride [.10E-02 7.81E+00 7.81E+00 1.41E-09 141E-09 1.68E+G3 6.54E-06 [.78E+01 6.18E-10 — NA
Toluene 9.00E-03 — — NA NA 7.93E+02 1.14E-05 — NA o NA
trans-1,2-dichlorocthene 1.00E-03 — —_— NA NA 7.84E+01 1.28E-05 — NA 2.67E+02 3.74E-06
Trichloroethene 5.20E02 3 16E+00 3.16E+00 1.64E-08 1.64E-08 2.68E+01 1.94E-03 7.01E+00 7.42E-09 9.18E+01 5.60E-04
Vinyl chloride 2.00E-03 [.58E-02 1.58E-02 1.27E-07 1.27E-07 3.54E+01° 5.65E-05 3.47E-Q2 5.76E-08 1.21E+02" 1.65E-05
Class sum L4SE-07 1.45E-07 2,18E-03 60.57E-08 6.29E-04
Total cancer risk and hazard 1.66E-04 1.66E-04 11.78 2.60E-05 0.74
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Table 7-6 (Supplement)

Soil Saturation

Environmental

Soil Maximum

Environmental

Maximum Reported Concentration  Concentration Greater Concentration Concentration Greater
Concentration PRG Value than Soil Saturation PRG Value Than Soif Maximum
Analyte {mg/kg) {mg/kg) Nonrisk PRG? (mg/kg) Nonrisk PRG?
Aluminum 40,200.00 NA NA 100,000.00 No
Barium 1,470.00 NA NA 100,000.00 No
Zinc 118.00 NA NA 100,0060.00 No
Methylene chloride 0.011 2,279.00 No NA NA
Toluene 0.009 880.00 No NA NA
Total xylenes .001 316.00 No NA NA

Notes:

a

dash indicates no PRG for analyte

value based on surrogate PRG

Acronyms/Abbreviations:
AQOC — area of concern

Cal-Modified — California (Environmental Protection Agency) modified
PRG — preliminary remediation goal

mg/kg — milligrams per kitogram

NA — not applicable; cancer risk or hazard quotient cannot be calculated because PRG is not available and no surrogate compound has been identified

G3/24/06 10:13 AM mid hiip:eprojects.geosyntec.corvhyG888/shared documentsirodipre-dral rdoftable 7-6.doc




Table 7-7

Incremental Risk, Human-Health Risk Screening Results for Soil at iR Site 70, AOC 4

Seal Beach
Seal Beach Seal Beach Background Incremental Residential Seal Beach Industrial
Maximuim Statistical Background Increntental Residential Residential Residential Hazard Index Background Incremental Hazard Index
Reported Background Residential Residential Residential Cal-Modified  Cal-Modified  Cal-Modified Residential From Industrial Industrial Industcial Industrial From
Concentration | Concentration | Carcinogenic Carcinogenic  Carcinogenic Carcinogenic  Carcinogenic  Carcinogenic Hazard Background | Carcinogenic  Carcinogenic  Carcinogenic Hazard Background
Analyte (mg/kg) (mg/kg) Risk Risk Risk Risk Risk Risk Index Metals Risk Risk Risk Index Metals
Metals
Aluiminum 4.02E+04 3.03E+04 NA NA NA NA NA NA 5.24E-01 4.73E-G1 NA NA NA Na NA
Antimony 9.60E+00 1.24E+01 NA NA NA NA NA NA 3.13E.01 4.04E-01 NA NA NA 1.41E-02 1.82K-02
Arsenic 5.75E+01 1.54E+01 1.53E-04 4.08E-05 1.IZE-04 1.53E-04 4.088-05 LI2E-04 2.60E+00 6.958-01 2.42E-05 6.46E-06 L77E-03 1.50E-01 4.01E-02
Barium 1.47E+03 4.12E+02 NA NA NA NA NA NA 2.79E-01 7.82E-02 NA NA NA NA NA
Beryllium 1.80E+Q0 2.11E+00 1.26E-05 1.48E-05 0.00E+00 1.26E-05 1.48E-05 0.00E+00 4.69E-03 5.50E-03 1.62E-06 1.90E-06 0.00E+00 2.11E-04 2.48E-04
Cadmium 6.50E-01 2.22E+00 4.63E-10 1.58E-09 0.00E+00 7.22E-08 247E-07 0.00E+00 1.70E-02 5.79E-(02 2.17E-10 7.43E-10 0.00E+00 7.65E-04 2.61E-03
Chromium, total 4.98E+01 4.62E+01 2.36E-07 2.19E-07 1.69E-08 2.36E-07 2.19E-07 1.69E-08 NA NA 1.11E-07 1.03E-07 7.94E-09 NA NA
Cobalt 2.68E+01 1.94E+01 NA NA NA NA NA NA 5.87E-03 4.25E-03 NA NA NA 2.76E-04 2.00E-04
Lead 2.09E+01 3.57E+01 NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper 3.90E+01 3.90E+01 NA NA NA NA NA NA 2.078-02 1.37E02 NA NA NA 9.33E-04 6.17E-04
Manganese 2.39E+04 1.10E+03 NA NA NA NA NA NA 7.515+00 3.47E-01 NA NA NA 5.55E-01 2.56E-02
Mercury 1.10E+00 3.00E-01 NA NA NA NA NA NA 4.78E-02 1.30E-02 NA NA NA 2.15E-03 5.87E-04
Nickel 4.61E+01 3.25E+01 NA NA NA 3.07E-07 217E-07 9.07E-08 3.01E-02 2.12E-02 NA NA NA [.35E-03 9.54E-04
Silver 8.80E+00 1.01E+01 NA NA NA NA NA NA 2.30E-02 2 .64E-02 NA NA NA 1.03E-03 L19E-03
Thallium 1.30E+00 4.90E-01 NA NA NA NA NA NA 2.12E-01 7.99E-02 NA NA NA 9.541-03 3.60E-03
Vanadium LO1E+02 8.60E+01 Na NA NA NA NA NA [.88E-0I 1.60E-01 NA NA NA 8.47E-03 7.21E-03
Zinc 1.18E+Q2 1.77E+02 NA NA NA NA NA NA 5.13E-03 7.708-03 NA NA NA NA NA
Class Sum 1.65E-04 5.58E-05 1.12E-04 1.66E-04 5.63E-05 1.12E-04 11.78 2.39 2.59E-05 8.47E-06 1.77E-03 7.43E-1 1.01E-01
Organics
2-Butanone 1.506E-02 NA NA NA NA NA NA. 2.11E-06 {.00E+00 NA NA NA 5.66E-07 0.00E+00
Acetone 1.I0E-01 NA NA NA NA NA A 5.27E-05 0.00E+00 NA NA, NA 1.26E-05 0.00E+00
cis-1,2-dichloroethene 3.00E-03 NA NA NA NA NA A 9.71E-05 0.00E+00 NA NA NA 2.87E-05 0.00E+00
Methylene chloride 1.10E-02 1.41E-09 0.00E+00 L41E-09 1.41E-09 0.00E+00 1.41E-09 0.54E-06 0.00E+00 6.18E-10 0.00E+00 6.18E-10 NA NA
Toluene 9.00E-03 NA NA NA NA NA NA 1.14E-05 0.00E+00 NA NA NA NA NA
trans-1,2-dichloroethene 1.00E-03 NA NA NA NA NA NA 1.28E-05 0.00E+00 NA NA NA 3.74%-06 0.00E+00
Trichloroethene 5.20E-02 1.64E-08 0.00E+00 1.64E-08 1.64E-08 0.00E+00 1.64E-08 1.94E-03 0.00E+00 742E-09 0.00E+00 7.42E-09 3.66E-04 (0.00E+00
Vinyl chloride 2.00E-03 1.27E-07 0.00E+00 1.27E-07 1.27E-07 0.00E+00 1.27E-07 5.65E-05 0.00E+00 5.76E-08 0.00E+00 5.76E-08 [.65E-05 0.00E+00
Class Sum 1.45E-67 0.00E+00 1.45E-07 1L4SE-07 0.00E+00 1.45E-07 2.18E-63 0.08 6.57E-08 (.O0E+00 6.57E-08 6.29E-04 0.00E+00
Total Cancer Risk and Hazard 1.66E-04 5.58E-05 1.12E-04 1.66E-04 5.63E-05 1.12E-04 11.78 2.39 2.60E-05 8.47E-06 1.78E-65 7.44E-01 1.OIE-01

Acronyms/Abbreviations:
AOC - area of concern

Cal-Modified — California (Environmental Protection Agency) modified
IR ~ Installation Restoration {Program)

mg/kg — milligrams per kitogram

NA - not applicable (cancer risk or hazard quotient cannot be calculated because prefiminary remediation goal is not available and no surrogate compound has been identified)
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Section 7 Summary of Screening Human-Health and Ecological Risk Assessments

Since the maximum reported lead concentration at IR Site 70, AOC 4 was 20.9 mg/kg
{below the PRG of 130 mg/kg), the Cal/EPA pharmacokinetic model was not used to
estimate the blood lead concentration for a resident child or adult.

AOC 4 - Industrial Land Use

Under the industrial scenario, the total cancer risk associated with the soil at AOC 4 was
estimated at 2.6 x 10 by use of U.S. EPA PRGs (Table 7-6). Arsenic and beryllium are
identified as the principal risk drivers, contributing 93 and 6.2 percent, respectively, of
the U.S. EPA derived total cancer risk. The maximum reported concentrations for arsenic
and beryllium are shown on Table 7-6.

For perspective, a background risk was estimated for the naturally occurring metals
(e.g., arsenic and beryllium) identified as COPCs (Table 7-7). The cancer risk due to
background was calculated at 8.5 x 10, Incremental cancer risk from exposure to the
soil under the industrial land-usc scenario was quantified at 1.8 x 107

Under industrial conditions, the HI at AOC 4 was estimated at 0.74, indicating low
potential for systemic toxicity under the industrial scenario.

For reference purposes, a screening hazard evaluation was performed on the background
levels of metals for the industrial scenario (Table 7-7). These metals concentrations
(the 99th percentile of the background concentration distributions) represent a screening
Hl level of 0.1.

AOC 4 - Basis for Risk Management Decision

The ERSE recommended soil at AOC 4 for further evaluation because the incremental
cancer risk for the residential scenario (1.1 x 10'4) was greater than the NCP-defined
generally allowable range (10™ to 10°%), and the HI was greater than 1.0. As discussed in
Section 7.1, exposure conditions used in the human-health risk screening were chosen to
represent a maximum possible exposure in order to deliberately overestimate risk. These
exposure conditions include the use of maximum reported concentrations for all
chemicals within a particular AOC and/or medium for which an estimate of risk is
desired. Since concentrations of a particular chemical will typically vary across the study
arca from not detected to some maximum value, the degree to which the risk is
overestimated using the screening method wiil be largely dependent on the magnitude of
the maximum concentration in relation to the other analytical results.

For AOC 4 soils, the risk screening results presented in the ERSE Report are driven
almost exclusively by two sample results: the maximum concentrations of arsenic
(57.5 mg/kg) and manganese (23,900 mg/kg), which were reported at one sample
location. Arsenic was reported at a concentration of 57.5 mg/kg, which is approximately
4 times the stationwide statistical background value and 2.5 times the geochemical upper
limit value. Manganese was reported at a concentration of 23,900 mg/kg, which is
approximately 22 times the stationwide statistical background value and 10 times the
geochemical upper limit value. However, a comparison of these maximum concentrations
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Section 7 Summary of Screening Human-Health and Ecological Risk Assessments

with the analytic results from the remaining 53 arsenic samples (from not detected to
25.9 mg/kg) and manganese samples (from 83.3 to 2,230 mg/kg) collected across AOC 4
suggest the risk screening significantly overestimated the risk at AOC 4.

AOC 4 — Supplemental Risk Assessment Screening Evaluation

Subsequent to the ERSE, a supplemental risk screening evaluation was performed to
refine the risk at AOC 4. As agreed upon with DTSC, this supplemental risk screening
used the 95 percent upper confidence level (95% UCL) rather than the highest maximum
concentration, where appropriate, to evaluate risk. The analysis was performed using the
same COPCs previously identified in the ERSE and the 1999 U.S. EPA Region 9 PRGs.

Using the 95% UCL of the reported concentrations, the total cancer risk under the
residential scenario was estimated at 4.4 x 107 (Table 7-8). The incremental cancer risk
was estimated at 1.9 X 107, Under the industrial scenario, the total and incremental risks
were estimated at 6.8 x 10° and 3.1 x 10°, respectively. The residential noncancer HI
was estimated at 1.7, indicating a potential for systemic toxicity, with a background HI of
1.19, also indicating a potential for systemic toxicity. The industrial noncancer HI was
0.08, with a background HI of 0.05. Arsenic and beryllium were the largest contributors
to the cancer risk under both the residential and industrial scenarios. Arsenic was also the
largest contributor to the noncancer risk.

Since the cancer and noncancer risks exceeded 1 % 10 and 1.0, respectively, they were
subjected to a risk management evaluation. This evaluation concluded the following.

e Since the incremental cancer risk of 1.9 x 107 is within the NCP-defined
generally allowable range (10" to 10°°) and 1s slightly lower than that posed by
naturally occurring (background) metals (2.6 X 107), no further action is
warranted for human-health cancer risk considerations.

e Given the conservative approach used in assessing the HI (assuming that all
chemicals detected in soils are COPCs, with no consideration given to specific
targel organs), and because the majority of the total HI (1.72) is attributable to
naturally occurring (background) metals (1.18), it can be concluded that the
COPCs present in the AOC 4 soils do not pose a significant potential for
systemic toxicity. Accordingly, no further action is required for human-health
considerations.

From the above evaluation, IR Site 70 soils were recommended for no further action.

AOC 11 - Residential Land Use

Under the residential scenario, the total cancer risk associated with the soil at AOC 11
was estimated at 9.1 x 10” by use of U.S. EPA and Cal-Modified PRGs (Table 7-9).
Arsenic and beryllium are identified as the principal risk drivers, contributing 90 and
10 percent, respectively, of the U.S. EPA-derived total cancer risk and of the total cancer
risk estimated by use of Cal-Modified PRGs. The maximum reported concentrations for
arsenic and beryllium are shown on Table 7-9.
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Section 7 Summary of Screening Human-Health and Ecological Risk Assessments

For perspective, a background risk was estimated for the naturally occurring metals
(e.g., arsenic and beryllium) identified as COPCs (Table 7-10). Incremental carcinogenic
risk was calculated for the site by subtracting background risk for the naturally occurring
metals from their corresponding total lifetime risk. The incremental cancer risk values
for the carcinogenic metals were combined with the total cancer risk values for the
organic carcinogens to obtain the overall incremental risk estimate for AOC 11. The
cancer risk due to background was calculated at 5.6 x 107°. Incremental cancer risk from
exposure to the soil was guantified at 4.1 x 107 by use of U.S. EPA PRGs and
Cal-Modified PRGs.

Under residential conditions, the HI at AOC 11 was estimated at 3.1, indicating a
potential for systemic toxicity under the residential scenario. Arsenic and manganese are
the primary contributors to the HI. The maximum concentrations for arsenic and
manganese are shown on Table 7-9.

For reference purposes, a screening hazard evaluation was performed on the background
levels of metals for the residential scenario. These metals concentrations (the 99th
percentile of the background concentration distributions) represent a screening HI level
of 2.4 (Table 7-10).

Since the maximum reported lead concentration was 228 mg/kg (above the Cal/EPA PRG
of 130 mg/kg), the Cal/EPA LeadSpread model was used to estimate the blood lead
concentration for a resident child and adult {Table 7-12). At AOC 11 the estimated
upper-bound concentrations of lead in the blood of the resident child and resident adult
(7.6 and 3.0 micrograms per deciliter [ug/dL], respectively, at the 99th percentile) fell
below the benchmark of 10 upg/dL. Therefore, it was concluded that the lead
concentrations at this site are unlikely to result in potential adverse health effects
for residents.

AOC 11— Industrial Land Use

Under the industrial scenario, the total cancer risk associated with the soil at AOC 11 was
estimated at 1.4 x 10 by use of U.S. EPA PRGs (Table 7-9). Arsenic and beryllium are
identified as the principal risk drivers, contributing 91 and 8 percent, respectively, of the
U.S. EPA-derived total cancer risk. The maximum reported concentrations for arsenic
and beryllium are shown in Table 7-9.

For perspective, a background risk was estimated for the naturally occurring metals
{e.g., arsenic and beryllium) identified as COPCs (Table 7-10). The cancer risk due to
background was calculated at 8.5 x 10, Incremental cancer risk from exposure to the
soil under the industrial land-use scenario was quantified at 6.5 x 10,

Under industrial conditions, the HI at AOC 11 was estimated at 0.15, indicating very low
potential for systemic toxicity under the industrial scenario. Table 7-8 presents the
contribution of each chemical to the total cancer risk and HI.
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Table 7-9

Human-Health Risk Screening Results for Soil at IR Site 70, AOC 11

RESIDENTIAL SOIL INDUSTRIAL SOIL
Cancer
Cancer Cal-Modified Neoncancer Cancer Noncancer
Maximum Reported PRG Value PRG Value Residential PRG Value PRG Value Industrial PRG Value Industriai
Concentration Residential Soil ~ Residentiat Soil Residential Cal-Modified Residential Soil Residential Industrial Soil Carcinogenic Industrial Soil Hazard
Analyte (mg/kg) (mg/kg) (mg/kg) Carcinogenic Risk  Carcinogenic Risk (mg/kg) Hazard Index {mg/kg) Risk (mg/kg) Index
Metals
Aluminum 41,400 —* — NA NA 7.67E+04 5.40E-01 — NA — NA
Arsenic 306 377E-01 377601 8.12E-05 8.12E-05 2.21E+01 1.38E+00 2.38E+00 1.29E-05 3.83E+02 7.98E-(2
Barium 253 —_ — NA NA 5.27E+03 4.80E-02 — NA -— NA
Beryllium 13 1.43E-01 1.43E-01 9.12E-06 9.12E-06 3.83E+02 3.39E-03 L1IE+00 1.I7TE-06 8.52E+03 1.53E-04
Cadmium 1.1 1.40E+03 9.00E+00 7.83E-10 1.22E-07 3.83E+01 2.87E-02 2.99E+03 3.68E-10 8.50E+02 1.29E-03
Chromium, total 51.6 2.11E+02 2.11E+02 2.45E-07 245E-07 — NA 4.48E+02 1.15E-07 — NA
Cobalt 19.2 - — NA NA 4.57E+03 421E-03 — NA 9.70E+04 [ .98E-04
Copper 46.9 — — NA NA 2.85E+03 1.65E-02 — NA 6.33E+04 7.41E-04
Lead 17.7 — e NA NA -— NA e NA — NA
Manganese 2,490 —_ — NA NA 3.18E+03 7.82E-0t — NA 4.31E+04 5.78E-02
Nickel 35.6 — L50E+02 NA 2.37E-Q7 1.53E+03 2.32E-02 — NA 341E+04 1.05E-03
Silver 10.6 e —_— NA NA 3.83E+02 2.76E-02 — NA 8.52E+03 1.24E-03
Vanadium 104 — — NA NA 5.37E+02 1.94E-01 — NA 1.19E+04 §.72E-03
Zinc 138 — —_ NA NA 2.30E+04 6.00E-03 . NA - NA
Class sum 92.06E-05 9.09E-05 3.06E+00 1.41E-05 1.51E-01
Organics
Acetone 2.28 — — NA NA 2.09E+03 1.08E-03 — NA 8.75E+03 2.57E-04
Chloroform 0.0208 2.48E-01 2.48E-01 1.08E-07 1.08E-07 4.35E+01 6.15E-04 5.29E-01 5.06E-08 1. 49E+02 1.80E-04
Methylene chloride 0.0371 7.81E+00 7.81E+00 4.75E-09 4.75E-09 1.68E+03 221E-G5 1.78E+01 2.08E-09 — NA
Class sum 1.13E-07 1LI13E07 1.71E-03 5.27E-08 4.37E-064
Total Cancer Risk and Hazard 9.07E-05 9.11E-05 J.06E+00 1.42E-05 1L51E-01
Table 7-9 (Supplement)
Soil Saturation Environmental Soii Maximum Environmental
Maximum Reported Congcentration  Concentration Greater Concentration Concentration Greater
Concentration PRG Value Than Soii Saturation PRG Value Than Soil Maximum
Analyte (mg/kg) (mg/kg) Nonrisk PRG? (mg/kg) Nonrisk PRG?
Aluminum 41,400 NA NA 100,000 No
Barium 253 NA NA 108,600 No
Zinc 138 NA NA 100,000 No
Methylene chloride 0.0371 2,279 No NA NA

Note:

" dash indicates no PRG for analyte

Acranyms/Abbreviations:
AOC - area of concermn

Cal-Modified — California (Environmental Protection Agency) modified

IR —~ Instaliation Restoration (Program)

mg/kg — milligrams per kilogram

NA — not applicable (cancer risk or hazard quotient cannot be calculated because PRG is not avaitable and no surrogate compound has been identified)
PRG - preliminary remediation goal
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Table 7-10

Incremental Risk, Human-Health Risk Screening Resuits for Soil at IR Site 70, ACC 11

Seal Beach
Seal Beach Seal Beach Background Incremental Residential Seal Beach Industrial
Maximum Statistical Background  Imcremental Residential Restdential Residential Hazard Index Background Incremental Hazard Index
Reported Background Residential Residential Residential Cal-Modified  Cal-Modified  Cal-Modified Residential From Industrial Industrial Industrial Industrial From
Concentration | Concentration | Carcinogenic  Carcinogenic  Carcinogenic | Carcinogenic Carcinogenic  Carcinogenic Hazard Background | Carcinogenic  Carcinogenic  Carcinogenic Hazard Background
Analyte (mg/kg) (mg/kg) Risk Risk Risk Risk Risk Risk Index Metals Risk Risk Risk Index Metals
Metals
Aluminum 41,400 36,271.00 NA NA NA NA NA NA 5.40E-01 4.73E-01 NA NA NA NA NA
Arsenic 30.6 15.38 8.12E-05 4.08E-05 4.04E-05 8.12E-05 4.08E-05 4.04E-05 1.38E+00 6.95E-01 1.29E.05 6.46E-06 6.39E-06 7.98E-G2 4.01E-02
Barium 253 412.16 NA NA NA NA NA NA 4.80E-02 7.82E-02 NA NA N4 NA NA
Beryllium 1.3 2.11 9.12E-06 1.48E-05 0.00E+00 9.12E-06 1.48E-05 0.00E+00 339803 5.50-03 1.17E-06 1.90E-06 NA [.53E-04 248E-04
Cadmium 1.1 222 7.83E-10 1.58E-09 0.00E+00 A22E-07 2.47E-07 0.00E+00 2.87E-02 5.79E-02 3.68E-10 7.43E-10 NA 1.29E-03 2.61E-03
Chromium, total 516 46.24 2 45E-07 2.19E-07 2.34E-08 245E-07 2.19E-07 2.54E-08 NA NA LiSEQ7 1.03E-07 1.20E-08 NA NA
Cobalt 19.2 19.42 NA NA NA NA NA NA 421E-03 4.25E-03 NA NA NA 1.98E-04 2.00E-04
Copper 46.9 39.04 NA NA NA NA NA NA 1.65E-02 1.37E-02 NA NA NA, 7.41E-04 6.17E-04
Lead 17.7 35.70 NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese 2,490 1,103.00 NA NA NA NA NA NA 7.82E-01 3.478-01 NA NA NA 5.78E-02 2.56E-02
Nickel 35.6 32.49 NA NA NA 237E-07 2.17E-Q7 2.07E-08 2.32E-02 2.12B-02 NA NA NA 1.05E-03 9.54E-04
Siiver 10.6 10.11 NA NA NA NA NA NA 276E-02 2.64E-02 NA NA NA 1.24E-03 1.19E-03
Vanadium 104 85.95 NA NA NA NA NA NA 1.94E-01 1L.60E-OI NA NA NA 8.72E-03 721E-03
Zinc 138 177.47 NA NA NA NA NA NA 6.00E-03 7.70E-03 NA NA NA NA NA
- Class Sum 9.06E-05 5.58E-05 4.04E-05 9.09E-053 5.63E-05 4.04E-05 3.056 1.889 1.41E-05 ‘847E-06 6.41E-06 0.151 0.079
Organics
Acetone 2.25 NA NA NA NA NA NA NA 1.08E-03 NA NA NA NA 2.57E-04 NA
Chioroform 0.0268 NA [.08E-Q7 NA 1.OBE-(7 1.08E-07 NA 1.08E-07 6.15E-04 NA 5.00E-08 NA 5.06E-08 1.80E-04 NA
Methylene chloride 0.0371 NA 4.75E-09 NA 4.75E-09 4.75E-09 NA 4.75E-09 2.21E-05 NA 2.08E-09 NA 2.08E-09 NA NA
Class Sum 1.13E-07 0.06E+00 1.13E-67 L13E-07 0.00E+00 1.13E-07 0.002 0.000 5.27E-08 0.00E+00 5.27E-08 0.0004 0.000
Total Cancer Risk and Hazard 9.07E-05 5.58E-05 4.05E-05 9.11E-05 5.63E-05 4.66E-05 3.058 1.889 1.42E-05 8.47E-06 6.46E-06 0.151 6.079
Acronyms/Abbreviations:

AQOC — area of concern
Cal-Modified — California (Environmental Protection Agency) modified
iR — Installation Restoration (Program)

mg/kg — milligrams per kilogram

NA — not applicable (cancer risk or hazard quotient cannot be calculated because preliminary remediation goal is not available and no surrogate compound has been identified)
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Section 7 Summary of Screening Human-Health and Ecological Risk Assessments

For reference purposes, a screening hazard evaluation was performed on the background
levels of metals for the industrial scenario. These metals concentrations (the 99th
percentile of the background concentration distributions) represent a screening HI level
of 0.1.

The Cal/EPA pharmacokinetic model was used to estimate the blood lead concentration
for an adult industrial worker. At AOC 11 the estimated upper-bound concentrations of
lead in the blood of the adult industrial worker (2.8 upg/dL at the 99th percentile) fell
below the benchmark of 10 ug/dL; therefore, the lead concentrations at this site are
unlikely to result in potential adverse health effects for industrial workers. Table 7-12
presents a summary of blood lead levels calculated using Cal/EPA LeadSpread.

AQOC 11— Basis for Risk Management Decision

The ERSE recommended soil at AOC 11 for no further action. Since the incremental
cancer tisk was within the NCP-defined generally allowable range of 10™ to 10 under
both the residential and industrial scenarios, the excess cancer risk at AOC 11 was
determined to be allowable. The noncancer risk was also evaluated. Because the total HI
of 3.1 under the residential land-use scenario was approximately equivalent to the HI due
to background metals of 2.4, the ERSE concluded that the COPCs present at the site do
not posc a significant potential for systemic toxicity. The HI under the industrial land-use
scenario was estimated to be 0.15, indicating a very Jow potential for systemic toxicity.
Estimates of blood iead concentrations for a resident child, resident adult, and industrial
adult were also below benchmark values.
Table 7-11

Summary of Estimates of Total Cancer Risk for Each AQOC
Using U.S. EPA and Cal-Modified PRGs for Soil

Area of Concern Residential Soil Risk (Cal Modified) Industrial Soil Risk (U.S. EPA PRGs)
2 1LOx 10" 22%10°
3 5.8% 107 9.0x 10°¢
4 1.7 x 107 2.6 % 107
11 9.1 % 107 1.4 x10°

Acronyms/Abbreviations:
U.S. EPA — United States Environmental Protection Agency
AQC — Area of Concern
PRGs-Preliminary Remediation Goals
Cal Modified — California Environmental Protection Agency modified PRGs

7.2 ECOLOGICAL RISK

Although chemicals were reported in groundwater beneath IR Site 70, the depth to
groundwater is too great for complete exposure pathways to exist between chemicals in
groundwater and ecological receptors. Furthermore, no groundwater seeps to the surface
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Section 7 Summary of Screening Human-Health and Ecological Risk Assessments

were identified that would indicate a potential exposure pathway. For those reasons,
groundwater was not evaluated further in the screening ecological risk assessment.

IR Site 70 consists of two areas of ecological concern: AOCs 3 and 4. The principal
ecological concern at these AOCs is the potential effects to ecological receptors
associated with exposures to metal and organic compounds adsorbed to soil particles.
Two specific goals of the screening ecological risk assessment performed during the
ERSE were to identify maximum reported concentrations of these chemicals in soil and
to assess whether ecological receptors potentially using available habitat at AOCs 3 and 4
were at risk. Specifically, the screening ecological risk assessment identified:

* chemicals of potential ecological concern (COPECs) associated with AOCs 3
and 4,

¢ likelihood of adverse effects to individuals and populations in the environment,
and

* species-specific exposure pathways and chemical exposure concentrations.

Table 7-12
Summary of Estimates of Noncarcinogenic Effects of Lead
Using Cal/EPA LeadSpread for AQC 11 Soitl
(in micrograms per deciliter)

BLOOD LEAD LEVEL OF 99TH PERCENTILE OF POPULATION?
Industrial
Location Adult® Child" Pica Child®* Adult®
Background 2.7 5.8 10 2.6
AQC 11 3.0 7.6 34 2.8

Notes:
? estimates are based on pharmacokinetic model for calculating hlood lead concentrations in
chiidren and adults
a blood lead level greater than the benchmark of 10 pg/dl indicates that a possible effect
could occur
® Pica Child blood lead levels are calculated for a scenario invalving a childhood behavioral
syndrome (Pica Child) characterized by unusual levels of soil ingestion

Acronyms/Abbreviations:
AQC - area of concern
Cal/EPA -~ California Environmental Protection Agency
ugfdL - micrograms per decifiter

An ccological risk assessment differs from a screening HHRA in that assessment
endpoints do not necessarily focus on the individual, as with humans, but on populations
and communities, with a final goal of evaluating the ecosystem. Thus, a certain degree of
impact to individuals and species is considered within the context of impacts at higher
ccological organization. The ecological risk screening evaluation was applied to AOCs 3
and 4 using the following steps.
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Section 7 Summary of Screening Human-Health and Ecological Risk Assessments

7.2.1

* Maximum concentrations of COPECs at the AQC were used as the chemical
concentrations in soil.

¢ COPEC concentrations in plants, invertebrates, and small mammals (i.e., food
sources for other receptors) were estimated using either uptake factors or
regression models obtained from the scientific Hterature.

* Chemical intakes were estimated for mammalian and avian receptors at each
site using general intake equations and exposure factors recommended by
Cal/EPA (1996) or U.S. EPA (1993a).

¢ Potential hazards to terrestrial plant and invertebrate receptors were estimated
by comparing toxicity reference values (TRVs) with estimated daily doses.

* Hazard quotients (HQs) for each avian and mammalian receptor were summed
to obtain an estimate of total chronic toxicity or HI.

The basic tenet of this approach in the screening ecological risk assessment is the
characterization of potential hazards to ecological receptors. Current and potential
hazards to receptors and ecological components (which may be organisms [i.e., individual
receptors], populations, communities, or ecosystems) are estimated. Estimation of
potential hazard to ecological receptors is defined as the given concentration or estimated
daily dose of a chemical compared to available toxicity information or benchmark values
for biological effects. HQs and/or HIs less than 1.0 are reasonably good indicators that
adverse effects are unlikely, provided that indicators of toxicity have been
underestimated. However, an HQ or HI greater than 1.0 is not necessarily indicative of
adverse effects associated with a given COPEC or ecological receptor because of the use
of uncertainty factors to derive toxicity criteria and conservative exposure assumptions.

Chemicals of Potential Ecological Concern

COPECs in soil are presented in Appendix P of the ERSE (BNI 1999a). These chemicals
were identified using analytical data collected during the RSE (BNI 1996a) and the ERSE
(BNI 1999a). The following types of chemicals were selected as COPECs:

* inorganic chemicals reported above detection limits at least once, except for
inorganic constituents commonly found in the environment at relatively
nontoxic levels (e.g., calcium, iron, magnesium, nitrate, phosphate, potassium,
and sodium)

¢ organic chemicals reported above detection limits at least once and not
identified as laboratory contaminants (i.e., concentrations in the samples are
less than 10 times the concentrations in corresponding blank samples), or
tentatively identified compounds that have been identified beyond the
structural level

Because of the conservative nature of a screening ecological risk assessment, COPECs
identified in soil samples up to 10 feet bgs were considered for the ecological screening;
however, no exposure route for ecological receptors is considered complete at soil
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Section 7 Summary of Screening Human-Health and Ecological Risk Assessments

depths greater than 2 to 4 feet bgs (Hoffmeister 19806, Linsdale 1946, Miller 1957,
Reynolds and Wakkinen 1987).

7.2.2 Assessment Endpoints

Ecological risk assessment guidance specifies two types of ecological endpoints:
assessment and measurement (Cal/EPA 1996, U.S. EPA 1997a). Assessment endpoints
are defined as the environmental attributes upon which the ecological risk screening
focuses. Measurement endpoints are defined as the measurable, observable changes used
to estimate effects on the assessment endpoints.

Potential adverse effects on the reproductive success, growth, or survival of receptor
species were used as assessment endpoints for this evaluation. Criteria that were used to
select assessment endpoints for site investigations include regulatory and social
significance, ecological relevance, amenability to measurement or prediction, and
susceptibility to contaminants (UJ.S. EPA 1992a, 1997a).

Numerous characteristics of species, communities, and ecosystems at AOCs 3 and 4 were

considered potential assessment endpoints. For example, species of regulatory or social

significance (e.g., peregrine falcon) may occur at these sites. These species could be

susceptible to COPECs through ingestion of contaminated media or food items. COPECs
- could affect their growth, survival, or reproduction.

In terms of ecological relevance, functional groups, such as small mammals, were also
considered since these are important prey items for higher trophic level organisms. A
functional group refers to a group of species that, as a result of their physiologic and
taxonomic similarities and/or dependence on the same types of food (encrgy) sources, are
similar in their function within the ecosystem. Small mammals would also be susceptible
to COPECs in soils due to their burrowing habits.

Only species or functional groups of species known to be abundant or common at the site
were considered for selection as assessment endpoint species. For AOCs 3 and 4,
selected species were plants, soil invertebrates, ground squirrels, western harvest mouse,
American robin, striped skunk, and red-tailed hawk. These selected receptors were
considered representative of others in each functional group, including threatened and
endangered species, if present, with regard to potential exposure to COPECs and
toxicological effects.

7.2.3 Exposure Pathways of Concern

For an exposure pathway to be complete, a chemical must be able to travel from the
source to ecological receptors and be taken up by the receptors via one or more exposure
routes. For the screening assessment, complete routes of exposure identified for selected
ecological receptors at the site are the following:

¢ direct ingestion of COPECs in soil
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* indirect ingestion of COPECs in plant and animal tissues associated with
COPEC uptake from soil with subsequent transfer through the food chain

* direct contact with COPECs in soil by plant roots and soil macroinvertebrates

7.2.4 Ecological Screening With Toxicity Reference Values (TRV)

For the screening ecological risk assessment, receptors representative of functional
groups of species at the site were selected for toxicological comparison to assess potential
environmental risks associated with COPECs at IR Site 70. No observed adverse effects
levels (NOAELS) were used to develop TRVs for selected terrestrial receptors other than
plants and invertebrates. NOAEL is a concentration or dose that did not produce any
observable toxicity in the test organism.

Several TRVs for avian and mammalian receptors have been developed by the Human
and Ecological Risk Division (HERD) of Cal/EPA and were used in this screening
ecological risk assessment. However, HERD-developed TRVs were not available for all
receptors or for all COPECs at the station. In these cases, other toxicity data presented by
researchers at Oak Ridge National Laboratory were used (Sample et al. 1996).

Most of the benchmarks were derived from chronic or subchronic studies in which
rcproducuve and developmental endpomts were evaluated. An uncertainty factor of 0.1
was used to extrapolate from subchronic fo chronic NOAELs and/or to extrapolate from
lowest observed adverse effects levels to NOAELs.

Toxicity benchmarks were drawn from studies that considered reproductive and
developmental effects or other critical effects indicative of overt impacts to individual
organisms that may affect population size. Studies incorporating chronic exposure
durations, multiple exposure levels, and statistical evaluation of test results were
preferred. Each TRV used was based on one toxicological study but extrapolated for each
receptor and COPEC using two different methods.

Method 1 entailed the use of the uncertainty factors recommended by CAL-EPA (1996)
to extrapolate toxicity data between taxonomically distant species (e.g. different family or
order).

Method 2 entailed adjusting the toxicity benchmarks obtained from the studies for body
weight to estimate wildlife toxicity for mammalian species. The adjustment was made by
multiplying the NOAEL from the study by the ratio of the average weight of the test
species used in the study to the average weight of the wildlife species to the % power
(Body Weight,.«/Body Welghtwﬂdhfe) . This adjustment is based on the finding that in
any group of animal species, the remaining major sources of variation in sensitivity to
toxic effects of contaminants is varying body size (Sample et. al.1996). In general,
smaller organisms are more tolerant of chemical exposures as a result of the higher rate of
metabolism and greater detoxification capabilities (BNI, 1999).
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7.2.5 Selection of Background Soil Concentrations

Background concentrations for metals were identified from sample results that represent
soil conditions not affected by site operations. An ecological risk screening for the
naturally occurring background metals that were among the chemicals identified as
COPECs was conducted to understand how much of the on-site hazards can be attributed
to site-related activitics. On-site and background concentrations for these metals were
compared to provide additional information for risk managers to use in making site-
specific decisions.

7.2.6 Screening Ecological Risk Assessment Results

The total His (i.e., sum of the individual HQs) for the selected receptors were all greater
than 1.0 at IR Site 70. As shown in Table 7-13, the Hls at AOC 3 ranged from
approximately 8 to 2,500 for the selected receptors; the Hls at AOC 4 ranged from
approximately 10 to 3,100. By comparison, His were also greater than 1.0 for the
selected receptors exposed to stationwide background metal concentrations. The HIs for
background concentrations ranged from approximately 10 to 2,700 (Table 7-13).
Furthermore, total Hls associated with exposures to background metal concentrations are
approximately the same or greater than those for AOCs 3 and 4.

Metals associated with HQs greéter than 1.0 and contributing the most to the His for
AOC 3, AOC 4, and background were aluminum, antimony, barium, cadmium, selenium
(selenium was not reported at AOC 3 or 4), and vanadium for the ground squirrel,
western harvest mouse, and the striped skunk. HQs for the red-tailed hawk associated
with exposures to aluminum, antimony, and lead are lower than the HQs associated
with background.

Several organic compounds were reported at AOCs 3 and 4. HIs for organics were
greater than 1.0 for all receptors at AOC 4. For AQC 4, total organic HIs were
approximately 1 for the ground squirrel, striped skunk, and the red-tailed hawk. The
primary contributor to the HI for these receptors is exposure to TCE. For the western
harvest mouse, exposures to TCE and vinyl chloride resulted in an HI of approximately 6.
For the American robin, exposures to TCE, vinyl chloride, and methylene chloride are
associated with an HI of approximately 30.

For AOC 3, only the total HI for organic compounds for the American robin exceeded
1.0. The organic HI for the American robin was approximately 2.0 and was largely
associated with exposure to TCE.
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Table 7-13
Estimation of Hazard Indices for Selected Ecological Receptors®
Hazard Index
Receptor Method 1" Method 2°
Area of Concern 3
Ground squirrel 49E +02 20E+02
Western harvest mouse 25E+03 43E+02
American robin — 3.0E+02
Striped skunk 1.3E +03 53E+ Q2
Red-tailed hawk — 84E +00
Area of Concern 4
Ground squirrel 6.1E+02 24E +02
Western harvest mouse 3.1E +03 S53E+02
American robin — 32E+02
Striped skunk 1.9E + 03 6.5E+ 02
Red-tailed hawk — 9.9E + 00
Background
Ground squirrel- 5.5E+02 22E+02
Western harvest mouse 27E +03 4.8 + 02
American robin — 34E+02
Striped skunk L7E + 03 5.9E + 02
Red-tailed hawk — LOE + 01
Notes:

]

see text for a discussion of the primary contributors to hazard indices

results were obtained using toxicity reference value (TRV) derivation {See Section 7.2.4)
results were obtained using weight exirapofation (See Section 7.2.4)

dash indicates not caiculated

Although only a few plant and invertebrate toxicity benchmark values exist for organic
compounds, the maximum reported levels at AOCs 3 and 4 were significantly lower than
the benchmark values available for comparison.

Several plant and invertebrate benchmark values exist for metals. Maximum reported
concentrations of aluminum, chromium, manganese, vanadium, and zinc exceeded the
microorganism benchmark values at AOCs 3 and 4. Correspondingly, the stationwide
background concentrations for these metals were also greater than the benchmark values
for soil microorganisms.

Maximum reported concentrations of chromium, copper, mercury, and zinc exceeded the
carthworm benchmark values at AOC 3, and concentrations of chromium, copper, and
mercury also exceeded the earthworm benchmark values for AQC 4. It should be noted
that the stationwide background concentrations for chromium and mercury exceeded their
corresponding earthworm benchmark values.
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The maximum reported concentrations of aluminum, chromium, manganese, nickel,
silver, vanadium, and zinc exceeded the plant benchmark values at AOCs 3 and 4.
Additionally, maximum reported concentrations exceeded the plant benchmark values for
arsenic and lead at AOC 3 and for antimony, arsenic, barium, cobalt, mercury, and
thaflium at AOC 4. By comparison, stationwide background values for aluminum,
antimony, arsenic, chromium, manganese, nickel, silver, vanadium, and zinc also
exceeded their corresponding plant benchmark values.

7.2.7 Ecological Significance

Although the results from food web modeling and compatison of soil data with soil
benchmark values indicate potential hazards for the selected receptors associated with
chemical exposures at AOCs 3 and 4, several site-specific factors would indicate that
potential exposures may be overestimated. These site-specific factors are discussed in the
following sections.

7.27.1  AREA OF CONCERN 3

Twenty-three chemicals (17 metals and 6 organic chemicals) present in soil were
screened for potential ecological impacts at AOC 3. Although exposures to metals and
organic compounds resulted in several HQs and HIs greater than 1.0 for the mammalian
receptors, few HQs and none of the Hls were greater than those based on stationwide
background concentrations. None of the HQs or His for the ground squirrel and the
striped skunk exceeded the calculated background HQs or His. Only HQs for lead,
manganese, vanadium, and zinc for the western harvest mouse exceeded the calculated
background HQs. These HQs only slightly exceeded the background HQs, by values less
than 3.

For avian receptors, results obtained from the food web analysis generally correspond to
results obtained for mammalian receptors, except that the HQ for lead is greater for the
avian receptors than for the mammalian receptors. Exposure to the maximum reported
concentration of lead at AOC 3 is elevated when compared to background for both the
American robin and the red-tailed hawk. However, the elevated organic carbon content
of soils at AOC 3 (i.e., approximately 3 percent) would reduce the bioavailability of lead
in soil. The food web modeling assumed a bioavailability of 100 percent for all metals
and organic chemicals. However, Pascoe et al. (1994) reported that the bioavailable
fraction for metals (i.e., arsenic, cadmium, copper, lead, and zinc) in organicaily rich soil
and sediment at a site in Montana was approximately 0.1 percent for small mammals. It
is likely that the bioavailable fraction for lead at AOC 3 is less than the [00 percent
assumed in the risk assessment. Furthermore, lead concentrations reported in AOC 3
range between 6 and 91 mg/kg. The elevated lead concentrations are concentrated in a
very small area around two sample locations. Because of the relatively limited arca of
elevated lead concentrations in soil, it is not likely that exposures to lead would lead to
impacts for avian receptors.
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Exposures to maximum reported concentrations of organic chemicals at AOC 3 resulted
in an HI of approximately 2 for the American robin. All other organic HIs were less than
1.0. For the American robin, none of the individual HQs are greater than 1.0 except for
TCE (HQ of 1.0). Because there is a paucity of suitable toxicological data for avian
receptors exposed to organic chemicals, the present screening ecological risk assessment
applied a conservative uncertainty factor of 10 to the mammalian NOAEL. Because the
HQs and resulting HIs are low for all receptors at AOC 3, and due to the conservativeness
in the screening ccological risk assessment process, it is unlikely that exposures to the
maximum reported concentrations of organic chemicals at AOC 3 would result in adverse
impacts to ecological receptors.

Finally, maximum reported concentrations of metals exceeded soil benchmark values for
plants, microorganisms, and invertebrates; however, where local background soil
concentrations exceed soil benchmark values, the benchmarks represent a poor measure
of risk to the plant and invertebrate communities that may be present at the site
{Will and Suter 1995; Efroymson et al. 1997a,b).

7.2.7.2 AREA OF CONCERN 4

Twenty-six chemicals (17 metals and 9 organic chemicals) present in soil were screened
for potential ecological impacts at AOC 4. Although exposures to metals and organic
compounds resulted in a number of HQs and HIs greater than 1.0 for the selected
mammalian receptors, the maximum reported concentrations were obtained from samples
taken beneath the concrete bottom of the perimeter channel that surrounds IR Site 70.
For example, the maximum reported concentrations of arsenic (57.5 mg/kg), barium
(1,470 mg/kg), and manganese (23,900 mg/kg) were obtained from one sample location.
Soil samples taken within 2 to 4 feet from this sampling location indicate arsenic, barium,
and manganese concentrations nearly at or below stationwide background Jevels within
the soil profile (up to 10.5 feet). Other reported concentrations of arsenic, barium, and
manganese range from below background levels to slightly above background levels for
AQOC 4. Arsenic concentrations above the stationwide background value of 15.38 mg/kg
were reported from 15.6 to 25.9 mg/kg at a depth of 10.5 feet. Manganese concentrations
above the stationwide background value of 1,103 mg/kg were reported from 1,250 to
2,230 mg/kg. These reported concentrations for arsenic and manganese are significantly
lower than the maximum reported concentrations. Other than exposures to arsenic,
barium, and manganese, all other metal exposures are within or lower than stationwide
background values for AOC 4.

For avian receptors, results from the food web analysis generally correspond to results
obtained for mammalian receptors except for antimony and lead.

Only the American robin had an organic chemical HI much greater than 1.0 (the HI of
approximately 6.0 for the harvest mouse was estimated from toxicity criteria using the
more conservative Method 1 TRV derivation; the HI is approximately 1.0 using the
Method 2 Body Weight Extrapolation). For the American robin, HQs greater than 1.0
include methylene chloride, TCE, and vinyl chloride. As mentioned previously, a
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conservative uncertainty factor of 10 was applied to the mammalian NOAEL to derive
TRVs for these compounds. Because of the conservativeness in the screening ecological
risk assessment process (i.c., 100 percent bioavailability, use of uncertainty factors to derive
TRVs, maxunum reported concentrations), it s unlikely that exposures to the maximum
reported concentrations of organic chemicals at AOC 4 would result in adverse impacts to
the American robin.

Complete pathways at AOC 4 appear improbable due to the concrete lining of the
perimeter drainage channel. Analytical results used in this ecological risk assessment
were reported from soil samples obtained from beneath the concrete-lined bottom of
the channel. The assumed pathway investigated was due to organism burrowing from
the adjacent grass-covered land beneath the channel. It is unlikely that any animal
would burrow approximately 6 feet down and 10 feet across to reach the soil beneath
the channel.

Finally, maximum reported concentrations of metals and organic chemicals exceeded soil
benchmark values for plants, microorganisms, and invertebrates; however, where local
background soil concentrations exceed soil benchmark values, the benchmarks represent
a poor measure of risk to the plant and invertebrate communities that may be present at
the site (Will and Suter 1995; Efroymson et al. 1997a,b).

7.2.8 Basisfor Ecological Risk Management Decision

The basis for the ecological risk management decision for AOC 3 and 4 follows.

7.2.8.1 AOC 3 RISK MANAGEMENT DECISION

Ecological risks for AOC 3 were evaluated in the ERSE and found to be acceptable for
the following reasons.

+  Although several HQs and HIs were greater than 1.0 for the mammalian
receptors, none of the HIs were greater than those based on stationwide
background metals concentrations,

¢ The individual HQs and HIs for the AOC were on the same order of magnitude
as those estimated from exposure to stationwide background metals.

¢ The HI associated with organic chemical exposure (TCE) at AOC 3 was equal
to 1.0 for the American robin. For avian receptors exposed to organic
chemicals, a conservative uncertainty factor of 10 was applied to the
mammalian NOAEL due to lack of suitable toxicological data. Due to this
conservativeness and because HQs and HIs are low for all receptors at AOC 3,
adverse impacts to these receptors are unlikely.

*  Also, although maximum reported concentrations of metals exceed soil
benchmark values for plants, microorganisms and invertebrates present at
AQC 3, the benchmarks represent a poor measure of risk because local
background soil concentrations exceed soil benchmark values.
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7.2.8.2 AOC 4 RISK MANAGEMENT DECISION

Ecological risks for AOC 4 were evaluated in the ERSE and found to be acceptabie for
the following reasons.

e Several HQs and His greater than 1.0 for mammalian receptors exist at IR Site
70, AOC 4. Other than exposures to arsenic, barium, and manganese, all metal
exposures are within or lower than stationwide background values for AQC 4.
Wildlife exposures to arsenic, barium, and manganese in soil are not likely
because these soil concentrations were reported from samples collected beneath
the concrete-lined channel. Those sample locations are approximately 6 feet
below and [0 feet in a horizontal direction from the adjacent fields to the point
underneath the concrete-lined channel. Tt is unlikely that wildlife would burrow
these distances to reach the contaminated soil beneath the channel.

» For avian receptors, results obtained from the food web analysis generally
correspond to results obtained for mammalian receptors, except for antimony
and lead. Only the American robin had an organic chemical HI much greater
than 1.0, including methylene chloride, TCE, and vinyl chloride.

* Due to the conservative uncertainty factor of 10 applied to the mammalian
NOAEL to derive TRV for these compounds and the conservativeness in the
screening ecological risk assessment process, it is unlikely that exposures to the
maximum reported concentrations of organic chemicals.at AOC 4 would result
in adverse impacts to the American robin. )

» Metals exceeded soil benchmark values for plants, microorganisms, and
invertebrates; however, benchmarks represent a poor measure of risk to the
plant and invertebrate communities that may be present where local background
soil concentrations exceed soil benchmark values.
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Section 8

DESCRIPTION OF ALTERNATIVES

This section describes six (includes the no action alternative) remedial altemnatives selected for
detailed analysis in the IR Site 70 FS (BNI 2002) and the Revised FS (GCI, 2005). The
alternatives are based on data from the ERSE (BNI 1999a), results of the screening HHRA (BNI
19992, 2000a), and a review of applicable or relevant and appropriate requirements (ARARs).
Each  of  the remedial  alternatives  addresses  groundwater. Soil  at
IR Site 70 is recommended for no action based on the results of the human-health and ecological
risk assessments.

‘The following overall remedial action objectives (RAOs) were developed for IR Site 70 to focus
the FS and RFS and define the scope of potential groundwater cleanup activities.

* Consistent with U.S. EPA, State Water Resources Control Board, and RWQCB
policies and regulations, protect existing beneficial uses of the shallow aquifer
underlying NAVWPNSTA Seal Beach to the extent practicable while preventing or
minimizing YOC migration beyond the current NAVWPNSTA Seal Beach
boundaries at concentrations exceeding site cleanup goals.

e Protect human health by preventing extraction of VOC-impacted shakiow
groundwater until s:te cleanup goals are achieved.

Because there are no complete exposure pathways to ecological receptors, the RAOs focus on
mitigating potential human exposures to the groundwater (BNI 2002; GeoSyntec, 2005).

8.1 CHEMICALS OF CONCERN AND CLEANUP LEVELS

Chloroform, 1,1-DCE, TCE, and vinyl chloride were identified as COCs at IR Site 70 based
on their contribution to the screening-level carcinogenic risk and frequency of occurrence at
the site. For each of these VOCs, Table 8-1 presents the tap water carcinogenic risk
resulting from the screening risk calculations and the detection frequency (BNI, 2002).

Table 8-1
Chemicals of Concern in IR Site 70 Groundwater
{reported in micrograms per liter)

Screening Level Percent of Total Number of Frequency of
Chemical of Tap Water Tap Water Samples Number of Detection
Concern Carcinogenic Risk Carcinogenic Risk®®  Analyzed Detections {percent)
1, I-Dichloroethene 7E-03 5.59 204 27 13.2
Trichloroethene IE-02 84.7 204 96 47.1
Vinyl chloride TE-G3 59 204 I8 88
Chloroform 3E-03 23 204 21 10.3

Notes:
? includes all chemicals of concern
column totals 98.5 percent
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Acronym/Abbreviation:
IR ~ Installation Restoration (Program)

Although ERSE  sampling results showed metals exceeding background levels
(BNI 1999a), metals were ruled out as COCs at IR Site 70 because:

* single occurrences of metals reported above the statistical background were
isolated;

* naturally occurring metals, such as copper, iron, manganese, and arsenic, are
widespread, and their range of concentrations can largely be attributed to various
organic and inorganic adsorption mechanisms; and

* the cancer and noncancer risk drivers at IR Site 70 are overwhelmingly
chiorinated VOCs.

Numerical cleanup goals for IR Site 70 groundwater were developed in the FS
(BNI 2002) based on an analysis of ARARs. Table 8-2 lists the remediation goals for
€COCs at IR Site 70. These groundwater cleanup goals support the RAQ of restoring the
shallow aquifer underlying NAVWPNSTA as a potential drinking water supply to the
extent practicable. The values listed in Table 8-2 are federal MCLs promulgated by
U.S. EPA or California MCLs established by the Department of Health Services, whichever
is lowest for a given chemical. '

Subsequent to the ERSE, four additional VOCs, I,1-dichloroethane, cis-1,2-DCE,
trans-1,2-DCE, and PCE, were added as COCs because they were reported at the site at
concentrations above MCLs. The maximum concentrations of these VOCs and their
target (cleanup) concentrations are also shown in Table 8-2.

The feasibility of cleaning up to background was evaluated in the IR Sitec 70 RFS Report
(GCI, 2005). The RFS Report noted that demonstrations of the enhanced bioremediation
of chlorinated DNAPL and dissolved phase plumes have been completed under the U. S.
EPA Superfund Innovative Technology Evaluation program. Test results from Launch
Complex 34 (LC 34) at Cape Canaveral indicate TCE mass removal in excess of 98.5
percent. SITE resulis are documented in Demonstration of Biodegradation of DNAPL
Through Bioaugmentation at Launch Complex 34 in Cape Canaveral Air Force Station,
Florida (EPA, 2004). A summary of these results indicate that TCE concentrations in
excess of 8,000 mg/kg were reduced to less than 10 mg/kg over a 12 month period. The
bioaugmentation results from the L.C 34 study indicate that TCE, cis-DCE, and VC are
converted to ethene within 3 to 4 months.

Similarly at NAVWPNSTA Seal Beach, under an in situ bioremediation scenario, the
volume, mobility, and toxicity of VOCs would be reduced through microbial
dechlorination to non-toxic end-products. The enhanced bioremediation is expected to
destroy the DNAPL and dissolved phase components of the plume. In addition, as the
VOCs are dechlorinated to ethenes, the toxicity is significantly reduced. The mobility of
the end products may not be significantly altered under this approach; however, the
dechlorination process and rates will contain and reduce the apparent mobility of the
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parent and degradation products. The passive nature of this remedial action, provides
adequate and reliable controls over long timeframes without replacing the technical
components of the remedy. The in situ destruction of the contaminants prevents the need

to dispose of and manage the residuals.

Table 8-2
Remediation Goals for IR Site 70 Groundwater
{reported in micrograms per liter)

Federal California
Maximum Maximum Maximum
Contaminant Contaminant Controlling Concentration in
Chemical of Concern Level® Level’ ARAR Groundwater
Chloroform 100 100 100 460°
1,1-Dichloroethane NE 5 : 5 1594
1,1-Dichlorocthene 7 6 6 299°
cis-1,2-dichloroethene 70 6 6 50,9004
trans- 1,2-dichloroethene 100 10 10 2,600°°
Tetrachloroethene 3 5 3,940%¢
Trichloroethene 5 5 5 " 837,000°
Vinyl chloride 2 0.5 6.5 960

Notes:
? source: U.S. EPA Safe Drinking Water Act, 40 C.F.R. § 141

® source: Cal. Code Regs. tit. 22, § 64439, Requirements, and § 64444, MCls

[
, (BNI 19990)

concern because it was reported at the site at concentrations above the MCL
maximum concentration from ERSE (BN{ 1998a)

Acronyms/Abbreviations:
ARAR — applicable or relevant and appropriate requirement
BEI — Bechtel Environmental, Inc.
BNI — Bechtel National Inc.
Cal. Code Regs. — California Code of Regulations
C.F.R. — Code of Federal Regulations
ERSE — extended removal site evaluation
IR - Installation Restoration {Program)
MCL — maximum contaminant level
NE - not established
§ — section
tit. — title
U.S. EPA — United States Environmental Protection Agency

maximum concentration from pilot test conducted from November 1998 to February 1999

chemical not identified as a risk driver during the ERSE (BNI 1999a), but added as a chemical of

maximum concentration from pilot test conducted from June to September 2001 (BEI 2002b)
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8.2

8.3

AREA OF ATTAINMENT

U.S. EPA guidance defines the area of attainment for a CERCLA groundwater response
action as the location where cleanup levels will be achieved at the time a remedial action
is considered complete (U.S. EPA 1988b). According to U.S. EPA guidance, the area of
attainment generally coincides with the areal extent of groundwater contamination
outside the boundary of waste remaining in place and up to the margin of the contaminant
plume at the time restoration begins. The purpose of identifying an arca of attainment is
to facilitate development and evaluation of remedial alternatives (e.g., to determine where
to place extraction wells, hydraulic containment systems, in situ treatment wells, or
monitoring wells).

The attainment area for this remedial action is the footprint of the TCE plume at -
IR Site 70 as defined by the area exceeding the MCL of 5§ pg/L. The DON does not
intend to establish a point of compliance for this remedial action. Because of the levels
of contamination encountered, the affected medium (i.e., groundwater) will be addressed
as two separate arcas within the plume: a suspected source area and a dissolved-phase
plume. Cleanup strategies were cvaluated accordingly.

According to U.S. EPA (1993a), delincation of the zone of suspected DNAP at a site is
critical for remedy design and evaluation of the restoration potential of a site. U.S, EPA
acknowledges that delineation of the DNAPL source area may be difficult and may
require that it be inferred from geologic information or from interpretation of the aqueous
concentration of contaminants derived from DNAPL sources.

Figure 5-13 shows the suspected DNAPL area, which corresponds to the 10,000 pg/l.
isocontour of TCE at the less-than-35-foot depth interval. This area is assumed to extend
to approximately 50 feet bgs. The basis for this conclusion is that the isocontour of
10,000 ug/L corresponds to approximately 1 percent of the solubility limit of TCE. The
corresponding area at the surface is approximately 5,700 square feet, and the total volume
(all media) is approximately 285,000 cubic feet (10,600 cubic yards). DNAPL is
particularly difficult to locate and remove from the subsurface and may be either
sorbed onto or lodged within the saturated soils that compose the water-bearing zones.
Technical impracticability considerations, therefore, apply to this zone. The area of the
dissolved-phase plume is approximately 3,800 by 2,200 feet at its largest footprint.

DEVELOPMENT OF REMEDIAL ALTERNATIVES

Remedial alternatives for IR Site 70 were developed to meet the RAOs in accordance
with requirements of CERCLA, as amended by SARA, 42 United States Code (U.S.C.)
§ 9602 et. seq., and the NCP. CERCLA Section 121(b) identifies the following statutory
preferences for remedial actions.

» Preferred remedial actions are those involving treatment that permanently and
significantly reduces the volume, toxicity, or mobility of site-related contaminants.
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The least favorable remedial action is off-site transport and disposal of
hazardous substances or contaminated materials without treatment when
practical treatment technologies are available.

Remedial actions using permanent solutions, alternative treatment technologies,
or resource recovery technologies should be assessed.

Also considered were the criteria regarding cventual selection of a preferred remedial
action (U.S. EPA 1988b). According to U.S. EPA technical guidance, the preferred
remedial action for IR Site 70 should:

*

protect human health and the environment;

mect contaminant-specific ARARs and be consistent with location- and action-
specific ARARs;

be cost-effective;

use permanent solutions and alternative treatment technologies to the maximum
extent practicable; and

satisfy the preference for treatment as a principal element of the remedial action
to reduce the toxicity, mobility, or volume of contaminants.

The development of remedial alternatives was also guided by prior U.S. EPA experience
at VOC-contaminated sites. Presumptive remedies are technologies presumed to be the
most appropriate for addressing contamination at sites affected by chlorinated VOCs in
soil and groundwater (U.S. EPA 1993a, 1996, 1997b). U.S. EPA expects presumptive
remedies to be used at all appropriate sites, although alternative technologies may be
considered when warranted (U.S. EPA 1993b). To that end, U.S. EPA has published
several guidance documents, directives, and policy statements, which were followed in
developing the remedial alternatives for IR Site 70 (U.S. EPA 1994a; 1997b,c).

The use of U.S. EPA guidance resulted in the development of six aliernatives for
addressing the dissolved-phase plume and suspected DNAPL area at IR Site 70:

Alternative 1, no action

Alternative 6, hydraulic containment (dissotved plume) and in situ treatment
(DNAPL area)

Alternative 7, hydraulic containment (dissolved plume) and pump and treat
(DNAPL area)

Alternative 9, pump and treat (dissolved plume) and in situ treatment
(DNAPL area)

Alternative 10, pump and treat (dissolved plume) and pump and treat
(DNAPL area)

Alternative 11, in sizu enhanced bioremediation (DNAPL and dissolved plume
areas)
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8.3.1

8.3.2

8.3.2.1

Each of these alternatives (except no action) also includes monitored natural attenuation
(MNA) as a support technology, used when active technology is no longer effective, and
land use controls to prevent humans from being exposed to contaminated groundwater
until cleanup levels are achieved.

Allernative 1 — No Action

Alternative 1 is requited by CERCLA to provide a basis for developing and evaluating
the other remedial alternatives. Under Alternative 1, no remedial measures or access or
land-use controls would be initiated at IR Site 70, and the DON would conduct no
groundwater extraction or other forms of remediation. It likewise would have no effect
on the physical, biological, or chemical processes controlling the fate and transport of
existing contamination.

Alternative 6 — Hydraulic Containment (Dissolved Plume) and
In Situ Treatment (DNAPL Area)

Alternative 6 includes the following components:
* hydraulic containment (dissolved plume)
Lo ® R sity chgmical oxidation (DNAPL area)
°  ex situ groundwater treatment (dissolved plume)
* (reated groundwater discharge (dissolved plume)
e MNA
» performance monitoring

¢ land use controls

Each component is discussed in the subsections that follow.

HYDRAULIC CONTAINMENT (DISSOLVED PLUME)

Based on groundwater modeling, it is estimated that five shallow-depth wells, two
intermediate-depth wells, and one deeper well would be required to provide hydraulic
containment of the dissolved plume.

The shallow wells (less than 40 feet bgs) would pump from the sandy portion of the
interbedded unit (Figure 5-4) to capture the dissolved plume in the shallow clay and in the
interbedded unit. Groundwater would be pumped at 1 gallon per minute (gpm) per well.

Intermediate depth wells (80 to 100 feet bgs) in the lower portion of the first sand unit
would pump from the lower portion of the first sand unit and capture the dissolved plume
in the first sand unit, the shell horizon, and the second sand unit. Two intermediate depth
wells, pumping at 80 gpm each, would achieve containment.
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One deeper well location (greater than 120 feet bgs) would pump from the second sand
unit, if the plume in the second sand unit is not captured by wells in the first sand unit,
This well would be pumped at a rate of 80 gpm.

Hydraulic containment would continue until contaminant mass reaches asymptotic levels
and the residual contamination has been reduced to concentrations that will not migrate at
unacceptable levels. This is expected to occur after approximately 35 years; hence it is
assumed that the hydraulic containment system would operate for 35 years, then MNA
would be used to further reduce contaminant levels. Five-year periodic reviews would
assess mass removal and effectiveness.

8.3.22 IN SITUTREATMENT (DNAPL AREA)

U.S. EPA encourages consideration of innovative technologies at DNAPL sites,
particularly where DNAPL-zone containment could be enhanced or where such a
technology could clean the DNAPL. zone (1993a). U.S. EPA also recognizes that in situ
treatment can significantly reduce contaminant mass at DNAPL sites; however,
attainment of remediation goals in the short term may be technically impracticable.

Potentially viable innovative technologies were evaluated in the FS and in sifu chemical
oxidation was identified as a prospective remediation technology for the DNAPL arca.
In situ chemical oxidation chemically converts hazardous contaminants to nonhazardous
or less toxic compounds that are more stable, less mobile, and/or inert. The chemical
oxidants most commonly employed to date include peroxide, ozone, and permanganate.
These oxidants have been able to cause the rapid and complete chemical destruction of
many toxic organic chemicals; other organics are amenable to partial degradation as an
aid to subsequent bioremediation. In general, the oxidants have been capable of achieving
high treatment efficiencies (e.g., greater than 90 percent) for unsaturated aliphatic
(c.g.. TCE) and aromatic compounds (¢.g., benzene) with very fast reaction rates
(90 percent destruction in minutes). Field applications have clearly affirmed that
matching the oxidant and in situ delivery system to the COCs and the site conditions is
the key to successful implementation and achieving performance goals.

The Geo-Cleanse® process was used for FS evaluation purposes. This process involves
injecting chemicals such as hydrogen peroxide to oxidize contaminants and render them
inert. Since chemical oxidation represents an innovative technology, site-specific bench-
scale and pilot tests would be required. The bench test would determine the optimum
chemical injection ratio and chemical compounds for subsequent pilot testing and full-
scale application. It would also allow refinement of cost-estimating and removal rates.
Pilot testing for in situ treatment would be performed using one injection well and three
monitoring wells for performance monitoring.

For evaluation purposes, it was assumed that the technology could effectively oxidize any
DNAPL present and reduce the existing dissolved contaminant mass significantly through
two sequential treatment events. MNA would then be employed to further reduce any
residual contamination levels to achieve remediation goals.
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It was also assumed that treatment would occur over a 31,400-square-foot area, To be
effective, a separate scheme is expected to be needed for delivering reagents to the
relatively impermeable shallow clay layer and the underlying formation. Assuming a
15-foot radius of influence, the reagent would be introduced through 242 stainless stecl
injection wells.

‘The vendor anticipates applying the chemical reagents at six different levels throughout
the DNAPL area. Approximately 756,000 gallons of hydrogen peroxide would be
applied for full treatment. Reagent would be injected at a rate of 16,000 pounds per day
over 2 months. Performance monitoring would continue until cleanup levels are achieved
or COC concentrations reach asymptotic levels A pilot test was conducted at the site and
is documented in the Final Technical Memorandum No. 5 and 7; Shallow Groundwater
Pilot Test Report (BNI, 1999c¢, and 2000b, respectively).

This option requires no pumping within the DNAPL area. Following in situ treatment,
any remaining dissolved contamination would be hydraulically contained and remediated
using MNA.

8.3.23 EX SITUGROUNDWATER TREATMENT (DISSOLVED PLUME)

- The hydraulic containment wells evaluated in the FS were assumed to yield a nominal
pumping rate of 245 gpm or 353,000 gallons per day (gpd). Extracted groundwater
would be delivered to the treatment system through buried pipelines constructed
according to applicable agency codes. For cost-estimating purposes, it was assumed that
approximately 3,000 feet of conveyance piping would be needed. It was also assumed
that only single-walled conveyance piping would be used to transport the untreated
water (although if concentrations are encountered that exceed the RCRA guidelines,
double-walled piping would be used in the portions of the system where guidelines
are exceeded).

Extracted groundwater would be treated at a groundwater treatment plant located at or
near IR Site 70. Remediation would be achieved by pumping the extracted water through
a cartridge filtration system followed by two-stage granular activated carbon (GAC)
adsorption. For cost-estimating purposes, 35 years of operation was assumed. It was also
assumed that the GAC supplier would take spent GAC off-site for regeneration or
disposal. Prior to shipment from the site, the spent carbon would be tested to determine
its waste classification (nonhazardous, RCRA hazardous, and/or non-RCRA hazardous).
This material would be characterized, packaged, and transported in accordance with
United States Department of Transportation (DOT), U.S. EPA, and DTSC requirements.

8.3.24 TREATED GROUNDWATER DISCHARGE (DISSOLVED PLUME)

Effluent from the groundwater treatment facility would be piped to a nearby storm
drain. The location of the storm drain would be determined during remedial design. For
cost-estimating purposes, it is assumed that 1,000 feet of single-walled piping would be
used to connect the treatment facility at IR Site 70 to the storm drain.
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Because the treated groundwater would discharge to a surface water drainage channel,
discharge of the treated groundwater would comply with the substantive requirements of
a general National Pollutant Discharge Elimination System (NPDES) permit. Numerical
discharge limits for the surface discharge of treated groundwater at IR Site 70 are
discussed in Section {1 under the Santa Ana RWQCB Basin Plan (Table 11-6.

Other treated groundwater discharge options may also be considered during remedial
design. A reason for considering other alternatives is because the groundwater would
only be treated to remove VOCs. Concentrations of TDS and other inorganics may be too
high to meet waste discharge requirements. In this case, alternative beneficial uses
compatible with the TDS and inorganics in the groundwater may be more cost-effective.

8.3.25 MONITORED NATURAL ATTENUATION

Groundwater modeling performed during the FS (BNI 2002) indicated that Alternative 6
would achieve the following:

* remove approximately 1,800 pounds of TCE by pumping after 30 years
* remove an additional 400 pounds through natural degradation over 50 years

Assuming that the DNAPL source treatment is effective in removing the dispersed
DNAPL and dissolved phase mass in the source area during the initial two in situ .
treatment events, this would result in the following:

¢ removal of approximately 1,100 pounds of dissolved phase TCE from source
treatment activities

* reduction of TCE to 5 pg/L in all layers after 47 years

The time required for complete in situ treatment of the DNAPL mass is unknown, as it
depends upon heterogeneity (which is significant at this Site) and the amount of DNAPL
mass present (unknown). For cost-estimating purposes, it was assumed that the DNAPL
would be completely removed during the initial two in sifu treatment events. Hydraulic
containment of the plume would continue for an estimated 35 years (based on the results
of the groundwater modeling) until contaminant mass has reached asymptotic levels in
the dissolved plume and the residual contamination is below the assimilative capacity of
the aquifer. MNA would be required for another 15 years (assuming the rate of natural
attenuation is on the order of average altenuation rates presented in the literature) to
further reduce contaminant levels within the boundaries of the existing dissolved plume
to cleanup goals (U.S. EPA 1999). MNA would also be used to further reduce residual
contaminant levels in the DNAPL area once chemical oxidation treatment is complete.

Use of MNA is considered feasible because natural attenuation processes are occurring at
IR Site 70 (BNI 1999a) as evidenced by:

* reported concentrations of cis-1,2-DCE and vinyl chloride, both breakdown
products of TCE, above the detection limits;

* dissolved oxygen concentrations less than 1,000 pg/L;
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e clevated iron (II) concentrations, relative to background levels, within the
shallow groundwater plume and within localized areas of the intermediate and
deep groundwater plumes;

* elevated methane concentrations, relative to background levels, in the area of
highest chlorinated aliphatic hydrocarbon (CAH) concentration;

e reported ethene and ethane concentrations above the detection limits and
localized in the vicinity of the highest CAH concentrations, within the shallow
groundwater zong;

¢ c¢levated chloride concentrations, relative to background levels, within the
intermediate and deep groundwater zones; and

¢ low-to-negative ORP values.

The type, presence, and distribution of halorespiring microorganisms would be assessed
through analysis of extracted DNA from groundwater or soil samples and the use of
microcosms as appropriate. Long-term monitoring would be used to track the progress of
natural attenuation and help verify model predictions. Periodic reviews would be
scheduled at least every 5 years. These reviews would consider whether the modeling
predictions are accurate and also determine whether the contaminant level/location could
impact off-station human and environmental receptors. It was assumed that ten new
wells (one upgradient, five crossgradient, and four downgradient) and six current wells
(four center and two downgradient) would be used for long-term monitoring. The
locations and exact number of wells would be determined during remedial design.

8.3.2.6 PERFORMANCE MONITORING

Performance monitoring, including water-level measurements and sampling and analysis,
would be used to verify effectiveness of the in situ treatment at the DNAPL area,
optimize operation of the extraction system, verify containment of the dissolved plume,
and demonstrate successful treatment of the extracted groundwater prior to discharge.

For the DNAPL area, the FS estimated that seven wells would be monitored for chemical
and physical parameters to assess contaminant destruction, geochemical effects, and
process safety of the in situ treatment at the DNAPL area. The exact number and location
of the wells would be determined during the remedial design phase. Frequency of
monitoring would depend on the number of reagent application events necessary to
achieve the contaminant reduction goals. It is assumed that two reagent injection events
would occur (an intensive initial treatment and a second polishing stage), and that
sampling and analysis would occur before each injection as a baseline and three times
thereafter at 2-week intervals.

For the dissolved plume, the FS estimated that nine downgradient and crossgradient
monitoring wells would be used to optimize operation of the extraction system and verify
containment of the dissolved plume. The actual number and locations of the wells would
be determined at the remedial design phase. Process streams within the treatment plant
would also be tested. It is also assumed that 16 new piezometers would be installed to

page 8-10 Draft Record of Decision/Remedial Action Plan - IR Site 70, NAVWPNSTA Seal Beach

3/24/2006 8:23:34 Al mid hitp:feprojects.geosynlec.comhy(8B8/shared documentsirod/2006-rod-sec-08.doc



March 2006

Section 8 Description of Alternatives

verify hydraulic containment (2 new piezometers per extraction well). The piczometers
would be screened in the same interval as the respective extraction well(s).

The monitoring frequency to verify containment would vary. During system start-up and
equilibration, water levels in the extraction wells would be monitored almost
continuously. This initial period of monitoring was assumed in the FS to last no more
than 2 weeks, after which water-level monitoring would be conducted daily, weekly,
monthly, and then finally quarterly. Sampling for VOC analysis was assumed to occur
biannually for 35 years. Effluent lines from the GAC vessels would be monitored to
assess the performance of the treatment system and demonstrate compliance with
numerical discharge limits of the general NPDES permit.

Actual monitoring parameters and frequency of performance monitoting would be
defined during the remedial design phase.

8.3.2.7 LAND USE CONTROLS

Land use controls in the form of land-use restrictions would be used to limit the exposure
of future landowner(s) and/or user(s) of the property to hazardous substances and to
matntain the integrity of the remedial action until remediation is complete and federal and
state cleanup levels have been met. Monitoring and inspections will be conducted to
assure that the land-use restrictions are being followed. Land-use control objectives to be
achieved through the land-use restrictions include:

* preventing the use of VOC-contaminated groundwater until cleanup objectives
have been achieved,

* protecting the groundwater monitoring and extraction wells and associated
piping and equipment,

* managing inirusive activities to minimize potential human exposure to
contaminated groundwater, and

* managing groundwater injection and extraction activities {0 assure that
hydraulic contro] of the contaminant plume is not unacceptably compromised.

Land use controls will also be used to provide the DON and regulatory agencies access to
the site to assurc that construction and monitoring of the final remedy and any further
investigation and response action are implemented.

The land use controls required by this alternative would be limited to approximately 50
acres overlying the existing areas of contamination and an associated buffer zone from
the outermost point of contamination (see Section 10.7). Land use controls for the
on-station portion of the groundwater plume will be described in and implemented
through the station’s project review process in accordance with NEPA. The DON is
currently working with the city of Seal Beach, Orange County Water District (OCWD),
and Orange County Health Care Agency (OCHCA) to develop appropriate means to
implement land use controls for the off-station portion of the groundwater plume.
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8.3.3

8.3.3.1

The land use controls would remain in effect until monitoring data show that
contamination levels have reached remediation goals.

Alternative 7 — Hydraulic Containment (Dissolved Plume) and
Pump and Treat (DNAPL Area)

Alternative 7 consists of the following components:
o hydraulic containment {dissolved plume)
e pump and treat (DNAPL area)
*  ex sity groundwater treatment
e treated groundwater discharge
» MNA
¢ performance monitoring

s Jand use controls

Each component is discussed in the subsections that follow.

HYDRAULIC CONTAINMENT (DISSOLVED PLUME)

The pumping scheme and estimated pumping rate for hydraulic containment of the
dissolved plume are the same as those for Alternative 6 (Section 8.3.2.1). Hydraulic
containment of the downgradient leading edge(s) of the dissolved plume would be
performed in conjunction with MNA until contaminant levels are reduced enough that
unacceptable levels would not migrate. This is expected to occur within 35 years. At that
time, MNA would be used to reduce the concentrations of contaminants within the plume
to cleanup goals.

8.3.3.2 PUMP AND TREAT (DNAPL AREA)

Alternative 7 would use a pump and treat system to remove VOC mass within the
suspected DNAPL area. Continuous operation of this system over the entire project life
(50 years) would also prevent lateral and vertical migration of contamination within the
DNAPL area. Based on modeling performed during the ES (BNI 2002), it was assumed
that the pump and treat system would consist of nine closely spaced shallow wells
operating at a pumping rate of 1 gpm or a total pumping rate of 9 gpm. The wells would
pump from the sandy portion of the interbedded unit (Figure 5-4) to contain the potential
residual DNAPL in the shallow clay and in the interbedded unit. The shallow clay in the
source area would be mostly dewatered by aggressively pumping from the interbedded
unit; this would vertically contain residual DNAPL in this unit.

8.3.3.3 EX SITUGROUNDWATER TREATMENT

The combined flow rate from the extraction and hydraulic containment wells was to be a
nominal 254 gpm or 366,000 gpd. The extracted groundwater from the DNAPL area and
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the dissolved plume would be conveyed to a treatment facility located at or near
IR Site 70 where the VOCs would be treated and the treated groundwater would be
discharged to a nearby storm drain. For cost-estimating purposes, it was assumed that the
groundwater extraction and treatment system would operate for a total of 50 years,
35 years with the full combined flow rate and an additional 15 vears thereafter for the
9-gpm DNAPL influent.

Groundwater would be continuously pumped from the extraction wells and delivered to
the treatment system through buried pipelines constructed according to applicable agency
codes. For cost-estimating purposes, it was assumed that approximately 4,000 feet of
conveyance piping is expected to be required by Alternative 7. It was assumed that only
single-walled conveyance piping would be used to transport the untreated water. If VOC
concentrations exceed RCRA guidelines, double-walled conveyance piping would be
used for the portions exceeding the guidelines.

As with Alternative 6 (Section 8.3.2.3), the extracted groundwater would be pumped
through a cartridge filtration system followed by two-stage GAC adsorption. Lower
fevels of contamination from the dissolved plume containment system would be mixed
with more contaminated flows from the DNAPL area system prior (o treatment.

Regeneration or disposal of the spent carbon would be the responsibility of the GAC
supplier under a long-term service contract. It was assumed spent GAC would be taken
off-site for regeneration or disposal. Prior to shipment from the site, the spent carbon
would be tested to determine its waste classification (nonhazardous, RCRA hazardous,
and/or non-RCRA. hazardous). This material would be characterized, packaged, and
transported in accordance with DOT, U.S. EPA, and DTSC requirements.

8.3.3.4 TREATED GROUNDWATER DISCHARGE

Treated groundwater would be discharged as per Alternative 6 (Section 8.3.2.4).

8.3.3.5 MONITORED NATURAL ATTENUATION

Groundwater modeling performed during the ES (BNI 2002) indicated that Alternative 7
would achieve the following:

* remove approximately 2,300 pounds of TCE by pumping after 30 years

* remove an additional 1,000 pounds of TCE through natural degradation over
50 years

It should be noted that the modeling does not account for the presence of residual
DNAPL; if residual DNAPL is present, the amount of mass removed will be
underestimated. Assuming that the initial TCE mass present within the plume totals
3,300 pounds and that no mass is contributed from DNAPL, this would result in the
following:

¢ reduction of concentrations of TCE to 5 ug/L in layers below the shallow clay
arca within 25 to 44 years
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¢ failure to reduce concentrations of TCE to 5 pg/L in the fine-grained material of
the interbedded unit within 50 years

MNA is assumed to take place in conjunction with pumping and treating of the DNAPL
area and with hydraulic containment at the downgradient edge of the dissolved plume.
Pumping and treating of the DNAPL area is assumed to continue throughout the life of
the remediation (50 years). Hydraulic containment of the dissolved plume would
continue until contaminant concentrations reach asymptotic levels and the residual
contamination is below the assimilative capacity of the aquifer. Based on the
groundwater modeling, this is expected to require approximately 30 years; however, the
presence of DNAPL may result in an extension of this timeframe. Once the hydraulic
containment extraction wells for the dissolved plume have been shut off, MNA would be
used to reduce contaminant levels throughout the dissolved plume to cleanup goals.

8.3.3.6 = PERFORMANCE MONITORING
The monitoring program would be similar to that used for Alternative 6 (Section 8.3.2.6).
In addition, water levels from existing wells in the vicinity of the DNAPL area would be
monitored to demonstrate reversal of vertical gradients underneath the DNAPL area.

8.3.3.7 LAND USE CONTROLS

Land use controls would be identical to .those,:'_associated with Alternative 6
(Section 8.3.2.7).

8.3.4 Alternative 9 — Pump and Treat (Dissolved Plume) and In Situ
Treatment (DNAPL Area)

Alternative 9 includes the following components:
¢ pump and treat and hydraulic containment (dissolved plume)
* in situ chemical oxidation (DNAPL area)
e ex situ groundwater treatment (dissolved plume)
e treated groundwater discharge (dissolved plume)
¢« MNA
+ performance monitoring

* land use controls

Each component is discussed in the subsections that follow.

8.3.4.1 PUMP AND TREAT AND HYDRAULIC CONTAINMENT
(DISSOLVED PLUME)

Pump and ftreat operations would be implemented throughout arcas of the dissolved
plume where TCE concentrations are greater than 1,000 g/L. Based on groundwater

page 8-14 Draft Record of Decision/Remedial Action Plan ~ IR Site 70, NAVWPNSTA Seal Beach

3/24/2006 8:23:34 AM mid hitp:/eprojects.geosyntec.convhyQB88/shared documentsirod/2006-rod-sec-08.doc



March 2606

Section 8 Description of Alternatives

modeling, it was estimated that eight shallow wells, two intermediate wells, four deep
wells, and four deeper wells would be used to contain the plume and accelerate cleanup.
‘The assumed pumping rate for Alternative 9 is 446 gpm.

Shallow wells (approximately 40 feet bgs) would pump from the sandy portion of the
interbedded unit (Figure 5-4) to capture the dissolved plume in the shallow clay and in the
interbedded unit. Intermediate wells (above and below 75 feet bgs) would pump from the
lower portion of the first sand unit to capture the dissolved plume in the first sand unit
and the shell horizon. Deeper wells (greater than 120 feet bgs) would pump from the
second sand unit if needed to capture the dissolved plume in this stratum.

Pumping and treating the dissolved plume would also control plume migration. The
pump and treat system would continue to operate until contaminant mass reached
asymptotic levels and the residual contamination had been reduced and would no longer
migrate at unacceptable levels. This is assumed to occur after approximately 15 years.
Hence it is assumed that the pump and treat system would operate for 15 years, then
MNA would be used to further reduce contaminant levels. TFive-year periodic reviews
would assess mass removal and effectiveness.

8.3.4.2 INSITUTREATMENT (DNAPL AREA)

For the DNAPL area, in situ chemical oxidation would proceed as described for
Alternative 6 (Section 8.3.2.2). As per Altemnative 6, it is assumed that two sequential
treatment events would effectively lower contaminant concentrations at most locations
within the DNAPL area to remediation goals. Pilot testing of the Geo-Cleanse
chemical oxidation technology was performed and evaluated prior to implementation of the
remedy (See BNI, 1999¢ and 2000b).

8.3.43 EXSITUGROUNDWATER TREATMENT (DISSOLVED PLUME)

The extraction wells installed under Alternative 9 were assumed to yield a nominal
642,000 gpd. Extracted groundwater would be delivered to the treatment plant, located at
or near IR Site 70, by buried pipelines. For cost-estimating purposes, it is assumed that
approximately 4,000 feet of conveyance piping would be required. It is assumed that only
single-walled conveyance piping would be used to transport the untreated water. If VOC
concentrations exceed RCRA guidelines, double-walled conveyance piping would be
used 1n the portions of the system where guidelines are exceeded.

Extracted water would be pumped through a cartridge filtration system followed by
two-stage GAC adsorption. Regeneration or disposal of the spent carbon would be
contracted to the GAC supplier under a long-term service contract. It was assumed that
spent GAC would be taken off-site for regeneration or disposal. Prior to shipment from
the site, the spent carbon would be tested to determine its waste classification
(nonhazardous, RCRA hazardous, and/or non-RCRA hazardous). This material would
be characterized, packaged, and transported in accordance with DOT, U.S. EPA, and
DTSC requirements.
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8.3.4.4 TREATED GROUNDWATER DISCHARGE (DISSOLVED PLUME)
Treated groundwater would be discharged as per Alternative 6 (Section 8.3.2.4).

8.3.45 MONITORED NATURAL ATTENUATION

Groundwater modeling performed during the FS (BNI 2002) indicated that Alternative 9
would achieve the following:

¢ remove approximately 1,900 pounds of TCE by pumping after 10 years

¢ remove an additional 300 pounds of T'CE through natural degradation over
50 years

Assuming that the DNAPL source treatment was effective in removing dispersed DNAPL
and dissolved phase mass in the source area during the initial two i situ treatment events,
this would result in the following:

* removal of approximately 1,100 pounds of dissolved phase TCE by in situ
treatment

+ reduction in concentrations of TCE to 5 ug/L in all layers after 46 years

¢ reduction i concentrations of TCE to 5 ug/L in layers below the interbedded
anit i 11 to 18 years .

' The time required for complete in sifu treatment of the DNAPL mass is unknown, as it
depends upon heterogeneity (which is significant at this Site) and the amount of DNAPL
mass present (unknown). For cost-estimating purposes, it was assumed that the DNAPL
would be completely removed during the initial two in situ treatment events, resulting in
an estimated operation time for the groundwater extraction and treatment system of 15
years. The extraction wells would remain active until they achieved significant VOC
mass removal, reached asymptotic concentration levels, and reduced the concentrations of
contaminants to levels that are below the natural assimilative capacity of the aquifer (for
costing purposes estimated to occur at 15 years for the dissolved plume, but actual
duration will depend on the effectiveness of the DNAPL treatment). After that time,
MNA would be used to reduce concentrations of VOCs to cleanup goals. Ten new wells
and six existing wells would be used for long-term monitoring.

8.3.46 PERFORMANCE MONITORING

Monitoring would be used to verify the effectiveness of the in siru chemical oxidation
treatment at the DNAPL area and hydraulic containment/pumping and treating for the
dissolved plume. The monitoring program would be the same as for Alternative 6
(Section 8.3.2.6). For the DNAPL area, seven wells would be monitored for chemical
and physical parameters to assess contaminant destruction, geochemical effects, and
process safety. For the dissolved plume, monitoring would include water-level
measurements as well as sampling and analysis from groundwater monitoring wells.
Process streams within the treatment plant would also be tested. It is assumed that
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26 new piczometers would be installed to verify hydraulic containment for the
extraction system.

8.3.4.7 LAND USE CONTROLS

Land use controls would be identical to those in Alternative 6 (Section 8.3.2.7).

8.3.5 Alternative 10 — Pump and Treat (Dissolved Plume) and Pump
and Treat (DNAPL Area)

Alternative 10 includes the following components:
e pumyp and treat (dissolved plume and DNAPL area)
*  ex situ groundwater treatment
* treated groundwater discharge
* MNA
¢ performance monitoring

¢ Jland use conirols

Each component is discussed in the subsections that follow..

8.3.5.1 PUMP AND TREAT (DISSOLVED PLUME AND DNAPL AREA)

Pumping and treating of the DNAPL area would be performed using the same pumping
scheme as for Alternative 7 (Section 8.3.3.2) over the entire project life (50 years). The
purpose of the pump and treat system within the DNAPL area is to remove contaminant
mass and reverse vertical gradients. The pumping rate is assumed to be 1 gpm per well or
a total rate of 9 gpm from all nine shallow wells.

Pumping and treating of the dissolved plume area would control migration of the plume
and accelerate cleanup. The pumping scheme for Alternative 10 is similar to that of
Alternative 9, but with two changes. First, two intermediate wells near the source area in
Alternative 9 would be eliminated to assure vertical hydraulic containment of the shallow
source area. Second, three wells surrounding the source area in Alternative 9 would be
replaced in Aliernative 10 by nine wells for pumping and treating of the source area.

The extraction wells in the dissolved plume would operate until VOC concentrations in
the shatlow aquifer approached asymptotic levels and the residual contamination would
no longer migrate at unacceptable levels. This is expected to require approximately 15
years. Following this period, MNA would proceed without further active hydraulic
containment or mass removal.

For cost estimating, it was assumed that the groundwater extraction and treatment system
would operate for 15 years at a combined flow rate of 434 gpm and, for an additional
35 years thereafter, at a flow rate of 9 gpm.
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Section 8 Description of Alternatives

8.3.5.2 EXSITUGROUNDWATER TREATMENT

The extraction wells installed under Alternative 10 were assumed to yield a combined
nominal flow of 625,000 gpd. Groundwater would be continuously pumped from the
extraction wells and delivered to the treatment system through buried pipelines
constructed according to applicable agency codes. For cost estimating, it is assumed that
approximately 4,000 feet of conveyance piping would be required by Alternative 10. It is
assumed that only single-walled conveyance piping would be used to transport the
untreated water. In the event that chlorinated VOC concentrations in effluent are above
RCRA guidelines, double-walled conveyance piping would be used in the portions of the
system where guidelines are exceeded.

Treatment would be identical to that of Alternative 6 (Section 8.3.2.3). Regeneration or
disposal of the spent carbon was assumed to be contracted to the GAC supplier under a
long-term service contract. Prior to shipment from the site, the spent carbon would be
tested to determine its waste classification (nonhazardous, RCRA hazardous, and/or non-
RCRA hazardous). This material would be characterized, packaged, and transported in
accordance with DOT, U.S. EPA, and DTSC requirements.

8.3.5.3 TREATED GROUNDWATER DISCHARGE
Treated groundwater would be discharged per Altemnative 6 (Section 8.3.2.4).

8.3.54 MONITORED NATURAL ATTENUATION

Groundwater modeling performed during the ES (BNI 2002) indicated that Alternative 10
would achieve the following:

e remove approximmately 2,400 pounds of TCE by pumping after 10 vears

* remove an additional 900 pounds of TCE through natural degradation over
50 years

It should be noted that the modeling does not account for the presence of residual
DNAPL,; if residual DNAPL is present, the amount of mass removed will be
underestimated. Assuming that the initial TCE mass present within the plume totals
3,300 pounds and that no mass is contributed from DNAPL, this would result in the
following:

» reduction of TCE to 5 pug/L in layers below the shallow clay within 11 to 34
years

* failure to reduce concentrations of TCE to 5 ug/L in the fine-grained material of
the interbedded unit within 50 years

During implementation of this Alternative, the extraction wells would remain active until
they achieved significant VOC mass removal, reached asymptotic concentration levels
(for costing purposes assumed to occur at 15 years for the dissolved plume, but actual
duration will depend on the mass and distribution of DNAPL present), and reduced the
concentrations of contaminants to levels that are below the natural assimilative capacity
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of the aquifer. After that time MNA would be used for another 35 years to reduce
concentrations of VOCs throughout the plume to cleanup goals. Ten new wells and six
existing wells would be used for long-term monitoring.

8.3.5.5 PERFORMANCE MONITORING

The monitoring program would be the same as for Alternative 6 (Section 8.3.2.6). In
addition, two piezometers per well (22 total piezometers) would be installed and
monitored for water levels to assure that containment is achieved.

8.3.5.6 LAND USE CONTROLS

Land use controls would be the same as Alternative 6 (Section 8.3.2.7).

8.3.6 Alternative 11 — Enhanced Bioremediation (DNAPL Area and
Dissolved Plume)

Alternative 11 includes the following components:
* in situ biostimulation/bioaugmentation (source area)
* insitu biobarriers using biostimulation and bioaugmentation (dissolved plume)
e MNA ‘
e performance monitoring

o land use controls

Each component is discussed in the subsections that follow.

8.3.6.1  IN SITU BIOSTIMULATION/BIOAUGMENTATION (DNAPL AREA)

The cnhanced treatment approach for the source area will consist of a grid of injection
wells that cover the source arca (Figure 5-13). These wells will be constructed so that
injections can be made at future dates as needed. Bioaugmentation and subsequent
monitoring is the same as for the biobarriers. Monitoring data will be used to determine
the need for additional electron donor (emulsified vegetable oil [EVO]) injections, growth
and dispersion of Dehalococcoides, and groundwater quality. The start up monitoring
program will be at a more frequent rate to identify the dechlorination rate and to
demonstrate the complete dechlorination to ethenes within the target timeframe.

8.3.6.2 IN SITU BIOBARRIERS USING BIOSTIMULATION AND
BIOAUGMENTATION (DISSOLVED PLUME)

The conceptual approach to implement the biobarriers within the dissolved plume include
the use of multiple well points that will transect the plume at selected locations. Figures
illustrating the conceptual model and the system layout are provided in the “Final
Groundwater RES Report” (GCI, 2005). Figure R-5-13 from the Revised FS (GCI, 2005)
provides a conceptual model of the biobarriers within the upper sand. Figure R-5-14
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from the Revised FS (GCI, 2005) provides a conceptual model of the distribution of
biobarriers within the lower sand. A plan view of the system layout is provided in Figure
R-5-15 (GCI, 2005) These transects will consist of individual well points that will allow
multiple dosing of EVO on an as needed basis. Final spacing of the biobarriers and well
points will be determined based on design investigation results. Addition of the EVO
will create a reduced environment conducive to microbial growth. Once the appropriate
geochemical conditions that support the growth and activity of Dehalococcoides are
established, the biobarriers will be inoculated with KB-1™ (a dehalococcoides containing
microbial consortia). Dispersion of the KB-1™ will be monitored along with electron
donor and contaminant concentrations (see Table R-5-19 (GCI, 2005)).

8.3.6.3 MONITORED NATURAL ATTENUATION

The results of the analysis in the RFS (GCI 2005) indicated that Alternative 11 would
achieve the following:

¢ remove 99% of the dissolved phase TCE mass in siti within the first 16 years
through enhanced treatment within biobarriers

* remove the remaining TCE mass through natural degradation over the following
9 years

The time required for complete in situ treatment of the DNAPL mass is unknown, as it
depends upon heterogeneity (which is significant at this Site) and the amount of DNAPL.
mass present (unknown). For cost-estimating purposes, it was assumed that the DNAPL
would be completely removed after 15 years of active source area treatment. MNA
would be implemented when the flux of dissolved chlorinated VOCs emanating from any
residual souirce of DNAPL is less than the assimilative capacity of the aquifer to remove
these VOCs to meet RAOs.

8.3.6.4 PERFORMANCE MONITORING

Groundwater monitoring will be conducted to evaluate the effectiveness of the enhanced
bioremediation.  To accomplish this, monitoring wells will be constructed and
subsequently sampled within the biobarrier treatment zone and immediately up and
downgradient of the biobarriers. These sample data will be used to verify the
effectiveness of the enhanced bioremediation approach. The performance monitoring
will evaluate the duration of the active remediation phase, that is the duration of EVO
injection to maintain the enhanced bioactivity. The performance monitoring will also
provide analytical data to support ending the active treatment phase. Discoontinuing the
active treatment phase will terminate when the influent samples to the biobarriers falls
below the 250 ppb TCE concentration. Two sample rounds which detect less than 250
ppb influx to the biobarriers will be the basis for discontinuing the next round of EVO
injection. A confirmation sampling event will be conducted 3 months after the second
sampling round to verify that concentrations continue to be below the threshold 250 ppb.

Monitoring will be performed to track the plume over time and identify that
dechlorination is occurring at rates sufficient to attain RAOs. The monitoring program
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will be documented within the design document. The performance monitoring program |
will provide the sampling schedules. A long-term remediation monitoring plan (RMP) 1
will document the actual monitoring program and contain a contingency plan triggering |
actions to manage any future expansion of the plume per U.S. EPA guidance (U.S. EPA
1998, 1999).

Monitoring data would be used for pertodic reviews every year to assess plume migration,
dechlorination activity, to evaluate the extent of microbial migration, and the adequacy of
the remedial action to meet RAOs. Reviews would be documented in a summary report
issued to appropriate regulatory agencies. These reports may suggest modifications to the
cleanup program as needed.

8.3.6.5 LAND USE CONTROLS

|
|
1
In addition to preventing exposure under future land uses (Section 8.3.2.7), the land use 1
controls would protect existing monitoring wells and grant access for sampling, installing |
new momtoring wells, and implementing any additional remedial measures needed in the |
future. Part of these remedial efforts will include the maintenance of land use controls to i
limit future drilling, construction, and pumping of production groundwater wells within |
the buffer zone identified in Section 10.6. Restrictions for injection welis within the J
buffer zone will also be implemented. Restriction of off-base pumping (or injection)
within the buffer zone will be ¢coordinated with the OCWD, OCHCA, and the City of |
Scal Beach. The land use controls would be in effect until monitoring data shows -
contamination levels below remediation goals.

|

|
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Section 9

SUMMARY OF THE COMPARATIVE ANALYSIS
OF ALTERNATIVES

This section presents the results of the comparative analysis conducted to evaluate the relative
advantages and disadvantages of each remedial alternative in relation to the nine evaluation criteria
outlined in CERCLA Section 121(b), as amended. A complete discussion of the evaluation of the
alternatives for IR Site 70 is found in the IR Sites 40 and 70 FS Report (BNI 2002) and the
Revised FES (GCI, 2005).

CERCLA evaluation criteria are based on requirements promulgated in the NCP. As stated in
the NCP (40 Code of Federal Regulations [C.F.R.} § 300.430[f]), evaluation criteria are arranged
in the following hierarchical manner: threshold criteria, primary balancing criteria, and
modifying criteria. Threshold criteria must be satisfied for an alternative to be eligible for
selection. Primary balancing criteria are used to weigh major trade-offs among alternatives.
Generally, modifying criteria are taken into account after public comments are received on the
Proposed Plan/draft RAP.

Threshold criteria are the following:
¢ overall protection of human heaith and the environment

» compliance with ARARs

Primary balancing criteria are the following:
+ long-term effectiveness and permanence
* reduction of toxicity, mobility, or volume
e short-term effectiveness
¢ implementability

¢ cost effectiveness

Modifying criteria are the following:
*+ state acceptance

s comnunity acceptance

Tabie 9-1 summarizes the comparative analysis of IR Site 70 alternatives with respect to the
balancing criteria. Computer modeling supported the comparative analysis by assessing the
effect of each alternative on VOC contamination. The modeling was used primarily to evaluate
long-term effectiveness, short-term effectiveness (i.e., time to achieve cleanup objectives), and
reduction of toxicity, mobility, or volume of contaminants.

Modeling for IR Site 70 was performed by using a groundwater flow and solute transport model
SURFER®, VLEACH, MODFLOW, and MT3D computer codes were used with supporting
information taken primarily from the ERSE Report (BNI, 1999a). Table 9-2 summarizes the
results and compares Alternatives 1, 6, 7, 9, 10, and 11 in terms of simulated time and cost to
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clean up the principal aquifer. The cleanup time is based on reducing concentrations of TCE
throughout the plume to the MCL. (5 pg/L).
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Table 9-1

Comparative Analysis of Alternatives by Balancing Criteria

IR Site 70

March 2006

Alternative®

Long-Term Effectiveness and Permanence

Reduction of Toxicity, Mobitity, or Volume
Through Treatment

Short-Term Effectiveness

Implementability

Cost-Effectiveness

Summary of Criteria

Alternative 1 —No
Action

Alternative 6 —
Hydraulic Containment
(dissolved plume} and /n
Situ Treatment (DNAPL
area)

Alternative 7 —
Hydraulic Containment
{dissolved plume) and
Pump and Treat
(DNAPL area)

Algernative 9 —~ Pump
and Treat (dissolved
plume) and In Situ
Treatment {DNAPL
area)

Alternative 10 -- Pump
and Treat {(dissolved
plume) and Pump and
Treat (DNAPL area)

Impact of a remedial alternative in the long term,
defined as the time after RAOs are met. Consider
magnitude of residual risk at the completion of
remedial activities; type, degree and adequacy of
long-term management from contaminants
remaining on-site; long-term reliability of
engineering/land use controls; potential need to
replace components and continuing need for
repair/maintenance.

Low

Under this alternative, there would be no method of
assessing long-term effectiveness and permanence.

Moderately High

In situ chemical oxidation (ISCQ) is a very
aggressive form of treatment and should result in
lower residual risks in the DNAPL area.
Containment of the dissolved phase is a very slow
process with mixed results,

Low

Pump and treat has not been shown as a viable
treatment alternative for DNAPL. Hydraulic
containment of the dissolved phase plume requires
an extensive time period.

Moderately High

Chemical oxidation is a very aggressive form of
treatment and should result in lower residual risks
in the DNAPL area. The long tesm pump and treat
of the dissolved phase plume is slow and
significantly impacts the aquifer (TDS).

Medium

This alternative relies on pump and treat and MNA
to complete the remediation of residual
contamination in the DNAPL, area, which may be
in the form of contaminants sorbed (o the aquifer
substrate.

CERCLA preference for technologies that
permanently and significantly reduce the
toxicity, mobility, or volume of hazardous
substances. Consider treatment processes
used; amount of hazardous material to be
treated; degree of expected reduction in
toxicity, mobility, or volume; degree to which
treatment is irreversible; and type and quantity
of treatment residuals.

Low

No active treatment is performed and no
means are available to monitor natural
attenuation processes.

Medium

Modeling indicates 1,100 Ib dissolved/sorbed
TCE removed within the first year by in sify
chemical oxidation treatment and 1,800 Ib
removed by pumping in 30 years. Potential
impacts due to pumping of the aquifer (i.e.
TDS, salt water intrusion).

Low

Modeling indicates 2,300 Ib dissolved/sorbed
TCE removed by pumping in 30 years. Pump
and treat ineffective on DNAPL. Expect
significant impacts to aguifer from pumping.

Moderately High

Modeling indicates 1,100 Ib dissolved/sorbed
TCE removed within the first year by ISCO
treatment and 1,900 b removed by pumping
in 10 years. Expect significant impacts to
aquifer from pumping.

Medium

Modeling indicates 2,400 Ib dissolved/sorbed
TCE removed by pumping in 10 years.
Expect significant impact to aquifer from salt
water intrusion which will impact treatment
costs due to fouling.

How an alternative affects human health and
the environment from planning until RAOs
are achieved. Consider short-term risks to
community; potential impacts on workers
during construction and O&M; potential
environmental impacts of the action; and
amount of time required before RAOs are
achieved (i.c., the duration of the short
term).

Low

Natural attenuation processes would not be
effective in the short term.

Medium

Groundwater modeling indicates RAOs may
be achievable within 50 years.

Low

Groundwater modeling results indicate
RAOQOs are not achieved within 50 vears.

Medium

Groundwater modeling indicates RAQs may
be achievable within 50 years. Aggressive
pumping of the dissolved plume makes
MNA in this portion of the plume viable
within 15 years. High risks to site workers
and facility with ISCO components.

Low

Groundwater modeling results indicate
RAQs are not achieved within 50 vears in
all areas.

Technical and administrative feasibility.
Consider technical feasibility, including
constructability; operational reliability; ability
to take alternative remedial actions in the
future; ability to monitor effectiveness.
Consider ability to obtain governmental
approvals. Consider availability of services
and materials, including time needed to
develop new or innovative technologies under
consideration.

High

Easy to implement.

Low

Design of chemical oxidation will require
bench- and pilot-scale testing. Buffering
capacity and TDS of aquifer may interfere with
process. Potential for vigorous chemical
reactions exists.

Medium

Demonstrated technology; however, must be
carefully designed to minimize disruption to
active base operations. Trenching around
utifities may be necessary.

Low

Design of chemical oxidation will require
bench- and pilot-scale testing. Buffering
capacity and TDS of aquifer may interfere with
process. Potential for vigorous chemical
reactions exists. Large volume of pumped
groundwater to handle and pipe.

Medium
Demonstrated technology; however, must be
carefully designed to minimize disruption to

active maintenance operation. Trenching
around utilities may be necessary.

Per the NCP, a remedy is cost-effective
if its costs are proportional to its
ctfectiveness. Consider capital cost,
including both direct and indirect cost,
O&M costs, and net present value of
capital and O&M costs.

Medium

Low cost, but not effective.

Moderately Low

Capital costs are high; however,
permanent destruction of VOCs in
DINAPL arca would provide low cost in
proportion to effectiveness.

Medium

Low capital costs, but cost in
proportion o effectiveness may be
questionable.

Moderately High

Capital costs are high; however,
permanent destruction of VOCs in
DNAPL area would provide low cost in
proportion to effectiveness.

Low

Low capital costs, but cost in
proportion to effectiveness may be
questionable.
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Section 9 Summary of the Comparative Analysis of Alternatives

Tabie
Comparative Analysis of

9-1 (continued)
Alternatives by Balancing Criteria
iR Site 70

Reduction of Toxicity, Mobility, or Volume

Long-Term Effectiveness and Permanence Through Treatment

Alternative*

Shor{-Term Effectiveness

Implementability

Cost-Effectiveness

High
Testing under the EPA SITE program has

High

Enhanced bioremediation is a very aggressive form

Alternative 11 —
Biobarriers (dissolved

gi_umf‘a) and_ of treatment that has been shown effective in demonstrated DNAPL destruction of up to
B.iostlmulaum’l B treating both DNAPL and dissolved phase plumes,  98% of the mass within one year using
5‘;?;%‘;‘“““0“ while allowing subsequent MNA. bicaugmentation with KB-1™. Dissolved

( - area) phase COC destruction has been shown too.
Comments All the alternatives (except No. 1 and 1) rely on An estimated 3,300 1b of dissolved/sorbed

TCE is present, and unknown quantities of
DNAFPL may also be present. Cheinical
oxidation of the DNAPL area rates are higher
than pump and treat for the DNAPL. area, and
aggressive pump and treat rates are higher
than hydraulic contairunent for the dissolved
plume under this criterion. Enhanced
bioremediation has been shown to destroy
both sorbed and dissolved phase COC’s,

pumping to remove contamination in the dissolved
plume which may impact the aquifer {salt water
intrusion). All remedial actions rely on MINA to
some extent to achieve RAOs, yet ISCO may not
be compatible with MNA. At the completion of
MNA, there should be little need for ongoing land
use controls. When RAQs are achieved, it is
anticipated that no further monitoring/maintenance
would be needed. :

High
Groundwater modeling indicates RAQOs may
be achievable within 15 years. Enhanced
bioremediation is immediately compatible
with MNA. Site workers exposed to
minimal hazards.

The enhanced bioremediation approach is a
low energy but highly effective method 1o
dechlorinate the site that does not pose short
term risks to the community, workers, the
environment, and the site facilities. None of
the alternatives poses short-term risks to the
community or differs in terms of
environmental impacts. Chemical oxidation
poses some-short term worker risk but
would reduce risks to Q&M workers by
reducing duration. Pump and treat poses
significant risk to the aquifer due to salt
water intrusion.

Medium

Innovative technical application will require
some treatability studies. Require a large
number of injection well points. Possible
biofouling and groundwater flow issues may
impact the implementation and operation.

Enhanced bioremediation does not require
significant impacts to the site or large above
ground treatment systems (piping, containment,
elc.} The alternatives which involve pumping
for contamninant mass remeval and/or hydraulic
containment are demonstrated technotogy (but
extremely long duration). Implementability for
alternatives with chemical oxidation and
bioremediation are rated lower because of the
need to conduct bench- and pilot-scale testing.
Chemical oxidation also has the potential for
chemical interfercnces and a complicated (and
reactive) reagent delivery system.

High
Lowest tofal costs, but high capital
costs for injection points. Highest net
present value costs reflect
implementation costs. Permanent
destruction of COC's in both DNAPL
and dissolved phase plume a plus.
Costs for converiing to MNA after
pump and treat has not been included in
the current costs for pump and treat.

Alternatives involving pump and treat
of the DNAPL, area may need to be
operated beyond the assumed 50-year
project life, increasing O&M costs.
Alternatives implementing significant
pumping for containment or treatment -
may also require significant cost growth
for a pretreatment phase if salt water
intrusion impacts the carbon treatment
efficiency.

Note:

* MNA and land use controls are included in all alternatives except Alternative 1 (no action)

Acronyms/Abbreviations:

CERCLA — Comprehensive Environmental Response, Compensation, and Liability Act
COCs — Constituents of Concern

DNAPL -- dense nonagueous-phase liquid

EPA SITE - United States Environmental Protection Agency Superfund Innovative Technology Evaluation Program
IR — instalfation Restoration {Program)

I15CO ~ In Situ Chemical Oxidation

KB-1™ - Commercially available microbial consortia

th — pound

MMNA — monitored natural attenuation

NCP - National Oif and Hazardous Substances Pollution Contingency Plan

O&M - operation and maintenance

RAO - remedial action objective

TCE — trichloroethene

TDS - total dissolved solids

VOC - volatile organic compound
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Table 9-2
Summary of Remediation Time and Costs for IR Site 70 Alternatives

hernatice Estimated Total Direct  Total Direct Total Net
eI Duration (years) Capital Cost O&M Cost Cost***  Present Value

Alternative 1, no action 25-47 $0 $0 $0 $0
Alternative 6, hydraulic 25-47 $3.5 million*  $5.2 million* $24.2 $11.0 million*
containment (dissolved plume). million*
and in situ treatment (DNAPL
area)
Alternative 7, hydraulic 50 $831,200*%  $6.3 million* $23.9 $6.7 million*
containment (dissolved plume) million*
and pump and treat (DNAPL
area)
Alternative 9, pump and treat 46 $7.9 million** $10.1 $21.6 $12.1
(dissolved plume) and in situ million®** million** million**
treatment (DNAPL area)
Alternative 10, pump and treat 50 $1.3 million*  $6.6 million* $26.8 $8.5 million*
(dissolved plume) and pump million*
and treat (DNAPL area)
Alternative 11, Biostimulation 25 $4.3 million  $11.4 million $18.8 $14.7 million
- bioaugmentation (DNAPL million

area) and bioaugmented
biobarriers (dissolved plume)

Notes:
Highlighted values indicate the lowest cost for that project element and use revised cost estimates
based on 2005 dollars
" indicate price with a 3% per year cost increase to reflect current 2004 pricing
**indicate BNI revised estimates from the “White Paper - Alternative Technology Evaluation IR Site
70, NAVWPNSTA Seal Beach” June 2004
*** Includes 20% Contingency

Acronyms/Abbreviations:
IR — Installation Restoration (Program)
DNAPL - dense nonaqueous-phase liquid
O&M — operation and maintenance

9.1 THRESHOLD CRITERIA

Threshold criteria include overall protection of human health and the environment and
compliance with applicable or relevant and appropriate requirements. An alternative
must meet both threshold criteria to be eligible for selection.

9.1.1 Overall Protection of Human Health and the Environment

Assesses whether a cleanup remedy provides adequate public health protection and
describes how health risks posed by the site will be eliminated, reduced, or controlled
through treatment, engineering controls, or land use and regulatory controls.
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Alternative 1 is not considered protective of human health and the environment because
contaminant migration would not be prevented or monitored and use of groundwater
would not be prohibited. Groundwater at IR Site 70 is not currently used for domestic
purposes. However, without land use controls preventing such use, it is possible that
groundwater could be used for such purposes in the future. The human-health risk
assessment estimated that if groundwater were used for domestic purposes, the excess
cancer risk associated with this use would be 1.2 x 10" and the noncancer risk would be
4,600. These values are within the range considered unacceptable by U.S. EPA.

Alternatives 6, 7, 9, 10, and 11 are considered protective of human health and the
environment because they contain land use controls that would prevent use of
groundwater until cleanup levels, represented by MCLs, have been obtained. MCLs are
drinking water standards that are considered protective of human health.

9.1.2 Compliance With Applicable or Relevant and
Appropriate Requirements

Addresses whether a cleanup remedy will meet all federal, state, and local environmental
Statutes or requirements.

CERCLA § 121(d)(1) (42 U.S.C. § 9621[d]) specifies that remedial actions must attain a
degree of cleanup that assures protection of human health and the environment.
Additionally, remedial actions that leave hazardous substances, pollutants, or contaminants -
on-site must meet standards, requirements, limitations, or criteria that are ARARs.
Federal ARARs for any site may include requirements under any federal environmental
laws. State ARARs include promulgated requirements under state environmental or
facility-siting laws that are more stringent than federal ARARs and that have been
identified by the state in a timely manner.

CERCLA § 121 states that, at the completion of a remedial action, a level or standard of
control required by an ARAR will be attained for wastes that remain on-site. In addition,
the NCP, 40 C.FR. § 300.435(b)(2), requires compliance with ARARs during the
remedial design/remedial action. Because ARARs are triggered only when a remedial
action is taken, no discussion of ARARs is needed for Altemative 1.

Alternatives 6, 7, 9, 10, and 11 comply with RCRA hazardous waste management
requirements for managing extracted groundwater (as needed) and other potentially
hazardous waste such as drill cuttings from well installations (as needed).

The state of California interprets State Water Resources Control Board (SWRCB)
Resolution (Res.) 68-16 as prohibiting migration of existing groundwater contamination.
The DON has considered this position and has determined that further migration of
already contaminated groundwater is not a discharge governed by the language of the
resolution. That is, the resolution is intended to apply to new discharges to maintain
existing high-quality waters and is not intended to apply to restoration of waters that have
already been degraded. Therefore, the DON accepts SWRCB Res. 68-16 as an ARAR for
new discharges (e.g., injection, discharge to surface water) only.
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Alternatives 6, 7, 9, and 10 involve extraction of groundwater, treatment at a treatment
facility to remove VOCs, and discharge to surface water. The act of discharging to
surface water will trigger ARARs (e.g., National Toxics Rule, California Toxics Rule,
Inland Surface Waters Plan, and California Ocean Plan) depending on the water body
recetving the discharge. The DON would use a general NPDES permit to comply with
numerical requirements of state and federal ARARs identified for the discharge
of groundwater to surface water.

Alternatives 6, 9, and 11 involve injection of chemicals into groundwater for in sifu
treatment. There are no specific federal or state ARARs concerning injection of
nutrients/adjuvants and/or chemical reagents into the groundwater.

The intent of Alternatives 6, 7, 9, 10, and 11 is to comply with all ARARs for IR Site 70,
meeting the remedial goals for the aquifer and thereby complying with the requirements
of the Water Quality Control Plan (WQCP), federal or state MCLs for organic
compounds, and RCRA groundwater protection standards. However, over the past 13
years, a number of researchers have reported difficulties in achieving health-based or
more stringent cleanup goals with available technologies.

Mackay and Cherry (1989) examined the difficulties of groundwater cleanup and
concluded that pump and treat systems are best viewed as an effective option for the
containment of contaminant plumes,. rather than for aquifer restoration. In 1992,
U.S. EPA evaluated 24 sites using pump and treat technology and found that cleanup
goals were reached at only one of these sites (U.S. EPA 1992b,c). U.S. EPA concluded
that “experience over the past decade has shown that restoration to drinking water quality
(or more stringent levels where required) may not always be achievable . . ”
(U.S. EPA 1989b). U.S. EPA’s conclusions are supported by researchers at the Qak
Ridge National Laboratory, who evaluated 12 of the sites reviewed by U.S. EPA and
4 additional sites and found that none of the aquifers had been restored to MCLs
(Doty and Travis 1991).

Studies by the American Petroleum lInstitute (API) and RWQCB have indicated better
results but still demonstrate the difficulty of restoring groundwater to cleanup goals. The
API study examined 13 sites and found that 5 of the sites had achieved cleanup goals
(API 1993). However, it is important to note that these 5 sites were gasoline stations
contaminated with benzene, which biodegrades relatively quickly. The RWQCB study
indicated that, of the 37 sites evaluated, 2 sites had met health-based cleanup goals for all
contaminants and 8 sites had met cleanup goals for some contaminants (Bartow and
Davenport 1992). In one of the most comprehensive studies to date, the National
Research Council examined 77 sites (most of which had been examined in the previous
studies) and concluded that portions of most of these sites were incapable of achieving
health-based or more stringent cleanup levels using pump and treat technology
(MacDonald and Kavanaugh 1994). This study also concluded that “no existing
technology, conventional or innovative, can overcome all the difficulties associated with
groundwater cleanup.”
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The most prevalent reasons for the difficulty in remediating contaminated aquifers are
physical heterogeneity, the presence of NAPL, diffusion of contaminants into inaccessible
regions, adherence of contaminants to subsurface materials, and difficulties in
characterizing the subsurface (National Research Council 1994). In addition, experience
has shown that the older the contamination, the more difficult the site is to clean up
(MacPonald and Kavanaugh 1994).

Information from the ESRE indicates that many of the conditions discussed above are
present at IR Site 70 and that cleanup goals may not be achievable at all locations.
Reference is made to U.S. EPA Guidance for Evaluating the Technical Impracticability
of Ground-Water Restoration (U.S. EPA 1993a). DNAPL is presumed to exist at
IR Site 70, and subsurface contaminant transport is apparently influenced by
heterogeneous structural features in the lithology (e.g., bedding planes and low-
permeability lenses of silts and clays). DNAPL is likely trapped in porous materials of
the subsurface and may be providing a continuous source of dissolved contamination.
Although the in situ chemical oxidation pilot test indicated promising results in terms of
contaminant mass reduction, numerical remediation goals were not achieved. Practical
experience with treatment systems, both for IR Site 70 and for other highly complex sites,
indicates it may be technically impracticable to remediate groundwater to potentlal
ARAR-based levels at all locations within the plume. :

Alternative 11 is expected -to meet chemical-specific, location-specific, and action-
specific ARARs. The remedial action will monitor the establishment of the halorespiring
microorganisms throughout the treatment areas. The timeframe required to attain the
RAOs will be evaluated, and treatment modifications will be initiated if they are needed
to meet the cleanup schedule. In the interim, land use controls would prevent inadvertent
exposure to contaminated groundwater.

Soil cuttings and well development water generated during the installation of monitoring
wells for Alternative 11 would be subject to RCRA requirements to determine whether
such wastes should be classified as hazardous. This determination would be made at the
time the waste is generated. The appropriate management requirements for storing,
manifesting, and transporting this material for final disposal would be followed if the soil
cuttings or well development water are found to be RCRA or non-RCRA hazardous
waste.

The time needed to meet the remedial goals will likely therefore be significant (Table 9-2)
and the numerical modeling predictions of cleanup timeframes should be evaluated for
comparative purposes only and not as absolute values. In the interim, the remedial
alternatives would rely on land use controls to prevent exposure to contamination
in groundwater.

9.2 PRIMARY BALANCING CRITERIA
Primary balancing criteria include long-term effectiveness and permanence; reduction of
toxicity, mobility, or volume; short-term effectiveness; implementability; and cost. These
are used to weigh trade-offs among alternatives and identify the most favorable.
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9.2.1 Long-Term Effectiveness and Permanence

Refers to the ability of a remedy to continue protecting human health and the
environment over time after the cleanup action is completed.

For each alternative, long-term effectiveness and permanence are evaluated on the basis
of model-based predictions of groundwater quality. While modeling results presented in
the RFS Report (GCI, 2005) suggest that several alternatives could achieve site cleanup
goals given sufficient time, Alternative 11 is rated highest for long-term effectiveness and
permanence.  Alternative 11, which uses in situ techniques, is expected to more
effectively degrade VOCs in both DNAPL and dissolved-phase arcas. Alternatives 6 and
9 also use an in situ component for DNAPL, but rely on other methods for the dissolved
plume, so are rated moderately high. Alternatives 7 and 10, which employ extraction
wells to treat contamination ex situ, are rated low and medium respectively, because
DNAPL is difficult to remove from the subsurface. Therefore, residual contamination
associated with Alternatives 7 and 10 would be higher than with Alternatives 6, 9, and 11.
Alternative 1 is rated low in long-term effectiveness and permanence because
effectiveness of natural attenuation processes would not be verified, and plume migration
patterns would not be monitored to demonstrate protectiveness.

The residual risk remaining when Alternatives 6, 7, 9, 10, and 11 attain cleanup levels
would be represented by MCLs and risk-based concentrations for VOCs, which U.S. EPA
has determined are acceptable risk levels. '

9.2.2 Reduction of Toxicity, Mobility, or Volume

This criterion assesses the degree to which the alternatives employ recycling or treatment
that reduce 1) harmful effects to human health and the environment (toxicity), 2) the
contaminant’s ability to move (mobility), and 3) the amount of contamination (volume),
including how treatment is used to address the primary threats posed by the site.

Alternative 1 is rated lowest in this category because this alternative would provide no
treatment or other active approach for the reduction of the toxicity, mobility, or volume
of contaminants.

Alternative 11 rates high in reduction of toxicity, mobility, or volume through effective
dechlorination using enhanced bioremediation. Through biostimulation and
bicaugmentation of the DNAPL (source area), the mass of contaminants will be reduced
and the chlorinated compounds will be reduced to ethenes, a non-toxic end product. Thus
the quantity and toxicity of the source area and dissolved phase plumes will be reduced
through the enhanced bioremediation treatment. The mobility of contaminants may be
altered by the biobarriers but the intent of the remedial design is to allow existing
groundwater flow to continue and provide the mechanism for moving contaminants
through the treatment stages. MNA will continue to reduce the mass and toxicity of
residual contaminants left after the enhanced bioremediation period.
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Alternatives 6, 7, 9, and 10 all involve an element of active treatment that would provide
a significant reduction in toxicity, mobility, and volume over time. Of these altemnatives,
Alternatives 9 is ranked moderately high in this category. This alternative relies on
chemical reactions occurring within the most contaminated DNAPL area to degrade
halogenated VOCs, such as PCE and TCE, to nontoxic inert compounds. Because of the
nature of the chemical reaction, toxicity, mobility, and volume are simultaneously
reduced as the reaction occurs. Modeling indicates that, using Alternative 9,
1,100 pounds of dissolved/sorbed TCE would be destroyed during the first year by in situ
treatment; an additional 1,900 pounds would be removed within 10 years by pumping.

Alternatives 6 is ranked medium in its use of treatment to reduce toxicity, mobility, and
volume of contaminants. Alternative 6, like Alternative 9, uses chemical reactions to
reduce VOCs to nontoxic inert compounds and is expected to remove
1,100 pounds of dissolved/sorbed TCE during the first year by in situ treatment.
However, because it employs less aggressive hydraulic containment (versus pump and
treat in the more contaminated areas of the dissolved plume), Alternative 6 requires
30 years to remove 1,800 pounds of TCE by pumping.

Alternatives 7 and 10 actively reduce the volume and mass of VOC contamination
through use of a groundwater extraction systemn and treatment with GAC. Alternative 7 is
rated low and is expected to remove 2,300 pounds of dissolved/sorbed TCE by pumping
in 30 years; Alternative 10 is rated medium and is expected to remove 2,400 pounds of
dissolved/sorbed TCE in 10 years. However, both alternatives are expected to leave TCE
contannation in portions of the aquifer at the end of the 50-year span of the model.

9.2.3 Short-Term Effectiveness

The short-term effectiveness criterion assesses how well human health and the environment
will be protected from impacts due to construction and implementation of a remedy. Also
considered is time to reach cleanup goals.

Alternative 1 would not entail any on-site remedial activities and, therefore, would not
impact the surrounding community, workers, or the environment. The time required for
Alternative 1 to achieve cleanup levels protective of human health and the environment
would be controlled by the rate of natural attenuation processes and is expected to be
more than 50 years. However, without monitoring, actual remediation time cannot
be verified.

Short-term impacts associated with the implementation of Alternatives 6, 7, 9, and 10
include the increased risk of exposure to workers through the handling of contaminated
groundwater. Additional short-term impacts include risks associated with installation of
monitoring wells, extraction wells, conveyance pipelines, and the treatment plant.
Installation of this equipment and facility is expected to pose relatively minor risks to
workers because potential on-site exposures and risks from these activities would be
controlled through use of personal protective equipment, monitoring, and compliance with a
site-specific safety and health plan. An additional risk posed by Alternatives ¢ and 9 is one
associated with the risk of vigorous chemical reaction from the materials used for chemical
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oxidation. These risks would also be controlled by a site-specific safety and health plan that
specifically addresses these chemical hazards. The pump and treat portion of these
remedies will contribute waste streams including contaminated GAC and filter sediments.

Enhanced in situ bioremediation (Alternative 11) will require the installation of injection
wells, monitoring  wells, groundwater extraction wells, and temporary pipeline
conveyance to the well heads from the mixing and distribution point. The groundwater
extraction wells will be used to supply site groundwater for mixing with the EVO. These
short term exposure scenarios would pose relatively minor exposure risks to workers and
the community with proper application of mitigation measures. The short duration for
mixing groundwater with the electron donor and re-injecting is the most significant
exposure path for human contact with groundwater. This short-term risk can be mitigated
through proper design, site specific health and safety plan, and the remedial action work
plan. During the majority of the time for remediation, virtually all exposure paths are
limited due to the in situ nature of the remedial action

Risks to the surrounding community are expected to be negligible. None of the actions
taken in Alternatives 6, 7, 9, 10, and 11 are expected to cause adverse short-term health
effects.

Alternatives 6, 7, 9, and 10 are expected to achieve cleanup goals in 47, more than 50, 46,
and more than 50 years, respectively (Table 9-2). Alternatives 6 and 9 are expected (o
remove contaminants more quickly than the other alternatives, removing 1,100 pounds of
dissolved sorbed TCE within the first year and an additional 1,800 to 1,900 pounds by
pumping and treating within 30 and 10 years, respectively. Actual time to achieve
remediation goals is highly dependent on well location and subsurface conditions.
Alternative 11 is expected to achieve cleanup goals for TCE within 25 years, based on
groundwater modeling.

Considering all the factors listed in the U.S. EPA RUFS guidance (U.S. EPA 1988a),
Alternative 11 rates highest in the shori-term effectiveness, because the treatment step is
in sitw and a significant quantity of the VOC mass in the groundwater would be
dechlorinated through the enhanced in situ bioremediation. Tests have shown relatively
high destruction rates for DNAPL under bioaugmented conditions. Alternative 9 was
rated medium in short term effectiveness. Chemical oxidation would render most of
VOC mass in groundwater chemically inert in the first year of implementation and
remove most of the mass in the dissolved plume within the first
10 years. Alternative 6 was rated medium in short-term effectiveness. Under this
alternative, most of the VOC mass in the groundwater is also rendered chemically inert
within the first year of implementation; however, an additional 30 years is required to
remove most of the VOCs from the dissolved portion of the plume. Alternatives 1, 7, and
10 are rated low because all three alternatives remove mass more slowly and are expected
to require more than 50 years to completely remove groundwater contamination.
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9.2.4 Implementability

Refers to the technical feasibility (how difficult the remedy is to construct and operate)
and the administrative feasibility (coordination with other agencies) of a remedy.
Factors such as availability of materials and services needed are considered.

Alternative 1 is the most easily implemented altemnative from a technical perspective
because it would involve no on-site construction or other remediation activities,

Alternative 11 is technically feasible and is rated medium in difficulty. Alternative 11
will require conventional wells for injection, manifolds for EVO and KB-1™ injection,
and monitoring wells for evaluating the treatment. No difficulties are anticipated for
shipping, installation, application, and evaluation of the bioaugmentation treatment
process. The process uses conventional drilling equipment and components for the
treatment system.

Alternatives 6, 7, 9, and 10 all require the construction of monitoring wells, conveyance
piping, and treatment facilities. Alternatives 6 and 9 also require bench and pilot testing
because of the innovative nature of the chemical oxidation technology. It is possible that
the buffering capacity and high TDS levels of the aquifer may interfere with operation of
these alternatives. Alternative 11 may require treatability studies to provide design
details such as well spacing, biobarrier spacing, and EVO dosing.

Construction and operation of the hydraulic containment and pump and treat components
entatl standard, proven practices known to be readily implementable. Difficulties
regarding feasibility, availability of equipment and services, or schedule are not
anticipated. The monitoring program used by these alternatives would provide early
warning of changes in contaminant concentrations or groundwater flow that may
require modification of extraction rates, well locations, or treatment methods to attain
remedial objectives.

The technical feasibility of Alternatives 7 and 10 is considered medium, because both
would employ reliable, widely available technologies. Implementation is somewhat
complicated by the presence of an active maintenance operation. Each alternative would
be installed using conventional equipment and construction methods.

For technical reasons, Alternatives 6 and 9 were rated low in implementability. The
chemical oxidation technologies these alternatives employ are considered innovative, and
bench and pilot testing would be necessary to verify effectiveness, implementability, and
cost. Site conditions at the station, specifically the buffering capacity of the aquifer and
TDS and suifate concentrations of the shallow groundwater, raise concerns about possible
chemical interferences that could adversely affect the short-term effectiveness of this
technology. The land use controls associated with Alternatives 6, 7, 9, and 10 are not
expected to prevent or unnecessarily complicate continued government use of the
property. Difficulties are not anticipated with regard to reliability or scheduling,
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9.2.5

9.3

9.3.1

Cost Effectiveness

This criterion evaluates the estimated capital costs and present worth in today’s dollars
required for design and construction and long-term operation and maintenance costs in
proportion to an alternative’s effectiveness.

Table 9-2 shows estimated costs for the six remedial alternatives. The cost estimates for
Alternatives 1, 6, 7, and 10 have been escalated from the 1999 prices using a 3 percent
increase per year. The cost for Alternative 9 has been revised based on a process
optimization analysis provided to the DON in 2004. Costs for Alternative 11 were
developed by using 2005 costing data. Costs for Alternative 1 are zero and will not be
evaluated further.

Alternative 11 is rated highest because it had the lowest estimated total cost over the life
of the treatment system and MNA. The duration of the treatment has a significant impact
on the remediation costs. Alternative 9, rated moderately high, had the next lowest total
cost based on a 46-year remediation cycle. Alternatives 7, 6, and 10 show increasing total
cost as the remediation period increases and passes the 50 vear mark, and are rated
medium, moderately low, and low respectively.

Irrespective of the differences in net present-worth costs, Alternatives 1, 6, 7, 9, and 10
are all rated below Alternative 11' in terms of cost-effectiveness due to the extended
duration (50 years or more). The in situ application of enhanced bioremediation without
any significant groundwater extraction provides for a cost effective approach to Site 70
remediation strategy.  Although in situ treatment results in higher capital costs,
Alternatives 9 and 11 are considered cost effective because costs are proportional to
effectiveness over the duration of the remedial action.

MODIFYING CRITERIA

Modifying criteria include state and community acceptance. State acceptance is taken
into account during development of the Proposed Plan/draft RAP and ROD/RAP. Public
acceptance is considered through comments received during the public comment period.

State Acceptance

This criterion reflects whether the state of California’s environmental agencies agree
with, oppose, or have no objection to or comment on the DON’s preferred alternative.

Alternative 1 is rated low in terms of state acceptance. Based on presentation to date to
the regulatory agencies, an enhanced bioremediation alternative should be acceptable to
the State. Because formal acceptance has not been received, Alternative 11 is rated
medium. Each of the other alternatives is rated medium with regard to this criterion. The
DON believes each of the alternatives complies with ARARs and is protective of human
health and the environment.
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9.3.2 Community Acceptance

This criterion evaluates whether community concerns are addressed by the remedy and if
the community has a preference for a remedy. Although public comment is an important
part of the final decision, the DON is compelled by law o balance conununity concerns
with other criteria.

Alternative 1 1s rated low in terms of community acceptance. FEach of the other
alternatives is rated medium for this criterion. All of the alternatives prevent off-site
migration of contamination. There is a potential, but unlikely disruption for the area if
groundwater cannot be extracted for consumption. The passive groundwater treatment
systems will create less impact to the aquifer than the pumping scenarios and therefore
should be potentially less disruptive.

page 9-14 Draft Record of Decision/Remedial Action Plan — IR Site 70, NAVWPNSTA Seal Beach

312472006 10:26:41 AM mid hitp:/feprojects.geosyntec.comhy0888/shared documents/rod/2006-rod-sec-09.doc



March 2006

Section 10
SELECTED REMEDY

The DON has selected Alternative 11, enhanced in situ bioremediation for both the source area
and the dissolved plume, as the remediation method for groundwater at IR Site 70. This decision
is based on the results from the ERSE, FS, pilot test, and RFS for IR Site 70; the administrative
record for this site; and an evaluation of comments submitted by interested parties during the
public comment period. Soil at IR Site 70 does not require action.

The selected remedy for groundwater includes:

* insitu treatment of groundwater within the dissolved plume using biobarriers
with biostimulation and bioaugmentation;

» in situ treatment of groundwater in the soouce (potential DNAPL) area using
biostimulation and bioaugmentation;

e use of monitored natural attenuation as a secondary treatment to address
residual VOC contaimination in the DNAPL area and dissolved plume;

* performance monitoring throughout the remedial action; and

* land use controls to prevent use of or exposure to contaminated groundwater;
protect the integrity of the remedial action; and allow access
for sampling, installing, operating, and maintaining monitoring wells or
remediation equipment, and implementing any remedial measures needed in
the future.

In both the DNAPL area and the dissolved plume, MNA will be used to complete the
remediation once the primary remedial technology becomes ineffective. The duration of this
alternative is assumed to be approximately 25 years, based on groundwater modeling results and
the assumed effectiveness of the in situ treatment (GCI, 2005).

10.1 IN SITU TREATMENT (DISSOLVED PLUME)

Alternative 11 which involves the addition of a dechlorinating bacterial culture (KB-1™)
and emulsified vegetable oil (EVO), an electron donor, to establish biobarriers that
intercept and treat the dissolved plume as it migrates under natural groundwater flow
conditions.  The addition of EVO will also enhance the activity of indigenous
halorespiring microorganisms (if present) to reductively dechlorinate the COCs to ethene.

‘The biobarriers will be constructed by creating a continuous and immobile zone of EVQ
by injecting this donor (EVO) through multiple well points that will intersect the plume at
selected locations perpendicular to the groundwater gradient. Final spacing of the well
points and biobarriers will be determined based on design investigation results and will
be optimized to provide the lowest cost within a reasonable treatment timeframe. EVO
will be injected at low concentrations (target of 0.5% oil saturation) to avoid impacting
soil permeability and causing avoidance of the biobarrier by the groundwater. Typical
reductions in permeability are thought to be on the order of 5 to 40%, depending on the
soil type, emulsion droplet size, and pore size. Given that geotechnical samples from the
RI/FS indicate very well-sorted sands in the upper and lower treatment zones with
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10.2

minimum 30% porosities, permeability reductions for this soil type are expected to be at
the lower end of the estimated range.

The width of the biobarrier will be sufficient to provide the residence time necessary for
the COC to be treated to meet RAOs. Additional EVO would be injected as it is
consumed (estimated every 3 years). COCs between biobarriers will be treated by their
flushing into the next downgradient biobarrier and through natural attenuation processes
that will continue to occur between biobarriers. The biobarriers will be located to contain
the chlorinated plume, with biobartriers placed in the upper and lower sand unit to treat
the extent of the dissolved phase plume.

Bioaugmentation of the groundwater with a stable, naturally-occurring, and pathogen-free
culture of halorespiring microorganisms (e.g., KB-1™) would be added shortly after the
addition of EVO stimulated anaerobic conditions. The KB-1™ culture contains various
strains of Dehalococcoides, which is the only microorganism genus capable of further
dechlorinating cis-DCE past VC to ethene.

Injection of the KB-1™ culture will not impact the permeability of the aquifer, as only
ten liters will be amended at each injection point, which is then distributed throughout a
pore volume of 3,000 f©® o 6,400 ft° (i.e., representing less than 0.01% of the pore
volume). Typical full-strength bacterial populations have a population count of 10'?
microbes per liter of groundwater; with each. microbe on the order of 0.5 microns in
diameter, this represents only 0.04% of the pore volume.

IN SITU TREATMENT (SOURCE AREA)

For Alternative 11, biostimulation of the intrinsic halorespiring microorganisms with an
electron donor (EVO) would address the suspected source area. EVO would be
introduced through a grid of wells starting around the perimeter of the source area and
gradually applying the electron donor over the source arca. EVO would also be injected
into a biobarrier aligned along the northern edge of the source area to contain and treat
TCE mass discharge from the source area under conditions of groundwater flow reversal.
The KB-I™ culture would be added shortly after the addition of EVO stimulated
anaerobic conditions.

Additional EVO would be injected as it is consumed (estimated every 2 years). The EVO
will be injected at low concentrations (targeting oil saturations of 1%) to avoid adversely
impacting soil permeability. Growth and distribution of the indigenous halorespiring
microorganisms, and concentration trends of the VOCs and their degradation products,
and other parameters (e.g., key inorganic species, dissolved hydrocarbon gases, dissolved
oxygen, oxidation-reduction potential), would be monitored. Sampling would occur
within and downgradient of the source zone as part of the remediation monitoring
program to evaluate the enhanced mass removal rate of the residual DNAPL and
effectiveness of biocontainment of the source zone (i.e., reduction in total flux of
chlorinated VOCs). The types, presence, and distribution of halorespiring
microorganisms would be assessed through analysis of extracted DNA from groundwater
or soil samples and the use of microcosms, as appropriate. MNA would be implemented
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10.3

10.4

when the flux of dissolved chlorinated VOCs emanating from any residual source of
DNAPL is less than the assimilative capacity of the aquifer to remove these VOCs to
meet RAOs.

MONITORED NATURAL ATTENUATION

For Alternative 11, MNA is a secondary mechanism to address VOC contamination in
the DNAPL area and dissolved plume. MNA will be used once bioremediation has
fulfilled its objectives and is no longer effective. Groundwater modeling and other
evaluations performed during the FS predicted that bioremediation could reduce the VOC
concentrations in the source area to active cleanup goals, and reduce TCE within the
dissolved plume to concentrations that would not migrate at unacceptable levels within
six years. Groundwater monitoring and modeling will be used to validate the modeling
predictions and to determine when the use of MNA is appropriate. Active remedial
actions (represented by continued EVO injections) within the source area and dissolved
phase plume will be discontinued when TCE concentrations approach the effective limits
of bioremediation (estimated to be 200 ppb TCE).

As discussed in Section 8, evaluations of natural attenuation parameters at IR Site 70 has
shown that MNA is likely to be effective in reducing contaminant concentrations to
cleanup levels within a reasonable time frame. Long-term monitoring (including S-year
periodic reviews) will be used to verify that MNA is reducing concentrations of
contaminants as planned.

PERFORMANCE MONITORING

Groundwater monitoring will be conducted to evaluate the effectiveness of each step of
the enhanced bioremediation. To accomplish this, monitoring wells wili be constructed
and subsequently sampled within the biobarrier treatment zone and immediately up and
downgradient of the biobarriers. These sample data will be used to verify the
effectiveness of the enhanced bioremediation approach.

Microcosm studies, which will be completed in the remedial design investigation, will
provide data on the removal efficiency under enhanced bioremediation and natural
attenuation conditions.

Annual monitoring would involve collecting and analyzing groundwater samples from
wells within and along the downgradient migration pathways of the plume (to be
presented in the design document). A combination of six existing monitoring wells
would be utilized and additional monitoring wells will be installed and used to monitor
the performance of each element of the treatment system. The monitoring data will be
collected the data presented in Table 10-1. Additional monitoring wells will be added
based on the number of biobarriers installed. Groundwater levels would be measured in
new and existing wells to confirm groundwater flow patterns and vertical gradients.
Mornitoring will be performed to track the plume over time and identify that
dechlorination is occurring at rates sufficient to attain RAOs and within the timeframe
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Table 10-1

Proposed Performance Monitoring Requirements for Alternative 11

IR Site 70

Type of Monitoring Data

Monitoring Locations

Purpese/Use of Data

Water levels

Field parameters

Volatile fatty acids (lactate,
propionate, formate, butyrate,
hexanoate)

Dissolved metals (iron,
manganese, arsenic, etc.)

Anions (sulfate, chloride,
nitrate, phosphate, sulfide,
nitrite)

Dissolved Hydrocarbon
Gases (methane, ethane,
ethene)

Biochemical oxygen demand
(BOD) and total organic
carbon (TOC)

PHE PCR

VOC concentrations in the
aquifer

VOC concentrations in
extracted groundwater

VOC concentrations in
reinjected water-EVO
mixture

Flow rates

Other operational parameters
(e.g., waterline pressures)

Monitoring wells along downgradient
perimeters, within the plume, down
gradient of biobarriers, within
biobarriers and DNAPL area and in
upgradient arcas

Monitoring wells throughout and
around the IR Site 70 vicinity plume

Monitoring wells throughout and
around the IR Site 70 vicinity plume

Select monitoring wells throughout
and around the IR Site 70 vicinity
plume

Monitoring wells throughout and
around the IR Site 70 vicinity plume

Monitoring wells throughout and
around the IR Site 70 vicinity plume

Monitoring wells throughout and
around the IR Site 70 vicinity plume

Select monitoring wells throughout
and around the IR Site 70 vicinity
phume

Monitoring wells throughout and
around the IR Site 70 vicinity plume

Extraction wells for mixing with EVO
and bioaugmentation culture.

Effluent lines from mixing unit at
each treatment area (source area and
biobarrier)

Extraction wells and injection wells

Various locations

.toxic end products and gather data to define

Prepare potentiometric surface maps.

Determine horizontal and vertical hydraulic
gradients.

Identify potential barriers to flow.
Quaatify irnpact of seasonal variations.

Confirm dechlorination and anaerobic
conditions.

Confirm continuing presence of oil.

Monitor secondary groundwater impacts to
groundwater guality.

Monitor for presence of competing electron
acceptors and to confirm dechlorination
activity (chloride production).

Confirm dechlorination sequence to non-

mass balance for remedial zones.

Confirm continuing presence of oil.

Monitor bioremediation culture distribution
and continuing viability.

Confirm dechlorination sequence, gather data
to define mass balance for remedial zones.

Monitor concentrations within treatment
zanes. Provide water quality data for water
discharge requirements (WDR) monitoring
requirements.

Demonstrate substantive compliance with the
WDR.

Confirm that extraction and reinjection rates
are compatible, identify potential biofouling
issues.

As needed to assess proper operation or
incipient failure of pumps and filters.

Acronyms/Abbreviations:

IR - Installation Restoration (Program}
EVO — Emulsified Vegetable Ol
WDR — Waste Discharge Requirements

VOC - Volatile Organic Compound
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10.5

10.6

predicted by groundwater modeling. A long-term remediation monitoring plan would
document the actual monitoring program and contain a contingency plan triggering
actions to manage any future expansion of the plume per U.S. EPA guidance (U.S. EPA

1988, 1999). Additional well installation to track changes in the extent of the plume are
included as part of this alternative. The cost of additional wells is incorporated into the
long-term monitoring costs.

Monitoring data would be used for periodic reviews every year to assess plume migration,
dechlorination activity, to evaluate the extent of microbial migration, and the adequacy of
the remedial action to meet RAOs. Reviews would be documented in a summary report
issued to appropriate regulatory agencies. These reports may suggest modifications to the
cleanup program as needed.

TERMINATION OF REMEDIAL ACTION

Groundwater remediation will be considered complete when the concentrations of COCs
in all monitoring wells reach and remain at cleanup goals for a period of 1 year.

LAND USE CONTROLS

The objectives of the land use controls are to prevent exposure to VOC-contaminated
groundwater, maintain the integrity of the remedial action until cleanup goals are
complete, and assure access to the site by the DON and regulatory agencies to maintain
the remedy and conduct any further investigation and response action, if required.

The land use controls required by this alternative will be applied to the overlying footprint
of the existing areas of contamination, approximately 50 acres, and two associated buffer
zones (Figure 10-1) that will extend from and encircle the interpreted limits of the VOC
plume. A half-mile-radius buffer zone will be established for groundwater from the
surface to a depth of approximately 495 feet bgs and a 250-foot-radius buffer zone for
groundwater beneath the deep aquitard at depths greater than 495 feet bgs (Figure 10-1).
This dual zone thereby creates a three-dimensional buffer zone by depth.

County of Orange Ordinance 2607 authorizes the Orange County Health Care Agency
(OCHA) to regulate the construction and destruction of wells. Section 4-5-14 of the
Ordinance States, “It is the purpose of this article to control the construction and
reconstruction of wells to the end that the groundwater of this County will not be
impaired in quality and that water obtained from such wells will be suitable for the
purpose for which used and will not jeopardize the health, safety or welfare of the people
of this County...” (OCHA, 2002) (Attachment D).

These land use controls will be implemented by restricting well permits via the Orange
County Health Care Agency Environmental Health Department in a manner similar to
what exists for the nearby Alamitos Barrier. The permit restrictions will require that
OCHA, the DON, and other appropriate stake holders (identified by the DON) review
well permit applications prior to the granting said permits within the controlled area to
determine compliance with applicable sections of the County of Orange Ordinance 2607
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10.7

10.8

(OCHA, 2002). This restriction will apply to water supply wells and injection wells
within the buffer zones.

PERIODIC REVIEWS

As required by CERCLA § 121(c}, when contamination remains in place, periodic
reviews will occur at least every 5 years. Five-year reviews of federal facilities are a
federal agency function intended to evaluate whether immediate threats have been
addressed, whether the remedial action remains protective of public health and the
environment, and that necessary O&M is being performed. The review of IR Site 70 is
expected to focus on whether the land use controls are in place and are sufficient to assure
protection and whether groundwater remediation is reducing contaminant concentrations
and preventing migration of VOCs.

The 5-year review will be conducted by the DON. The review will 1) clearly state
whether the remedy is expected to be protective, 2) document any deficiencies
identified during the review, and 3) recommend specific actions to assure that the
remedy will continue to be protective. If necessary, the 5-year review report will
include descriptions of follow-up actions needed to achieve or to continue to
assure protectiveness along with a timetable for these actions.

OPERATION AND MAINTENANCE PLAN

An O&M plan will be developed during the remedial design phase for the in-situ
biological treatment systems. This plan will establish the exact number and location of
injection and monitoring wells. It will also outline sampling and analysis methods,
periods and sampling frequency for each well, and major decision points to be made
during monitoring {e.g., adding or removing wells, or changing sampling frequency or
analytical parameters). The criteria for assessing the effectiveness of the remedial action
will also be included in the O&M plan. The O&M plan will specify the criteria for
evaluating well performance and determining if maintenance is required for specific
wells.

Each injection well will remain in operation until it has been demonstrated that cleanup
goals have been achieved or the injection well is no longer effective in contributing to the
restoration of the aquifer. Criteria for shutting off the wells and terminating use of
bioremediation will be developed during the remedial design phase and incorporated into
the O&M plan.

The O&M plan will also include specifications for implementation and monitoring of the
chosen technology refinements and/or post-treatment selections based on further bench
and pilot testing,
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10.9 RATIONALE FOR REMEDY SELECTION

The selected alternative provides the best balance with respect to the NCP evaluation
criteria. Based on the information available at this time, the selected alternative offers:

* ahigh level of performance when assessed against the following NCP
evaluation criteria: short-term effectivencss; long-term effectiveness and
permanence; reduction of toxicity, mobility, and volume; implementability;
compliance with ARARs; and overall protection of human health and the
environment; and

s acost-effective means of accomplishing the remedial action objectives for
the site.

Table 10-2 summarizes the cost estimate for the selected alternative, including capital and
O&M costs assumed to extend for 15 years. The assumed 15-year time frame does not
necessarily reflect the duration of the O&M activities at the site; the discontinuation
or extension of O&M activities will be determined based on the results of sampling
designed to evaluate the effectiveness of remediation. Technology refinements
and/or post-treatment activities added to the alternative during the design phase may
increase the duration and costs.

Some modifications to the selected remedy (e.g., technology refinements and/or
post-treatment maintenance, focations and number of wells) may be necessary as a
result of the remedial design and construction process. Detailed design
specifications, performance criteria will be incorporated into the design document.
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evaluations, and the schedule will be determined during the remedial
design phase.

Table 10-2
Cost Estimate Summary - IR Site 70

Alternative 11 ~ Bioaugmented Biobarriers (Dissolved Plume) and
Biostimuiation with Bicaugmentation (DNAPL Area)

Description Cost
Capital Ceosts
Groundwater monitoring wells (installation of 42 wells) $166,000
Oil amendment injection wells (installation of 212 wells) $1,097,000
Temporary oil injection equipment $100,000
Professional labor (includes Proposed Plan, Record of Decision, Remedial Action Plan, workplan, $2,162,000
design and startup, well installation oversight)
Site characterization and laboratory treatability study $800,000
Total capitat costs (based on January 2005 dellars, including profit and overhead) $4,325,000
O&M Costs
Oil emulsion (15 year supply) $4,199,000
Qil injection {abor (15 years) $574,000
Monitoring (inciudes 209% QA/QC, sampling, analysis, mobilization and labor) $2,003,000
Gene-Trac analysis $108,000
KB-1™ $602,000
Annual Professional Costs {five year reviews, annual reporting, field program start-up and 3,865,000
management)
Total Q&M Ceosts (including 2.5% inflation per annum) $11,351,000
Subtotal $15,676,000
Total (including 20% contingency) $18,810,000
NET PRESENT VALUE {(based on January 2005 dollars) $14,663,000
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STATUTORY DETERMINATIONS

Under CERCLA, the DON’s primary responsibility is to undertake remedial actions that achieve
adequate protection of human health and the environment. Section 121 of CERCLA establishes
several additional statutory requirements and preferences specifying that, when complete, the
selected remedial action must comply with ARARs established under federal and state laws
unless a statutory waiver is justified. The selected remedy also must be cost-effective and use
permanent solutions and alternative treatment technologies to the maximum extent practicable.
Finally, the statute includes a preference for remedies that, as their principal element,
permanenily and significantly reduce the volume, toxicity, or mobility of hazardous waste. The
following sections discuss how the selected remedy meets these statutory requirements and
preferences. Complete discussions are found in the Groundwater FS Report for IR Sites 40
and 70 (BNI 2002} and the Final Groundwater RES Report for IR Site 70 (GCI, 2005).

11.1 PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

RAOs for IR Site 70 are concerned with limiting future contaminant migration and
exposures to contaminated media and restoring the beneficial use of the groundwater.
The selected remedy protects human health and the environment by preventing use of
contaminated groundwater until remediation is complete. Although groundwater is
currently not used for potable purposes, contaminated groundwater is a potential future
threat to human health if it is used for domestic purposes. Remediation of groundwater
will eliminate this threat in time; in the interim, land use controls will prevent inadvertent
exposure to VOCs at concentrations above MCLs by controlling new well drilling.
Restrictions will also be used during remediation to prevent disturbance of injection and
monitoring wells.

There are no short-term threats associated with the selected remedy that cannot be
controlled. In addition, no adverse cross-media impacts are expected from the remedy.

11.2 COMPLIANCE WITH ARARs

The selected remedy will comply with the substantive portions of all ARARs.
Section 121(e)} of CERCLA, U.S.C. § 9621(e), states that no federal, state, or local permit
is required for remedial actions conducted entirely on-site. Therefore, actions conducted
entirely on-site must meet only the substantive, not the administrative, requirements of
the ARARs. Any action conducted off-site is subject to the full requirements of federal,
state, and local regulations. The chemical-, location-, and action-specific ARARs for the
selected remedy for IR Site 70 are listed in Tables 11-1, 11-2, 11-3, 11-4, 11-5, and 11-6,
respectively, and discussed below.

11.2.1 Chemical-Specific ARARs

Chemical-specific ARARs are health- or risk-based numerical values or methodologies
that, when applied to site-specific conditions, establish the acceptable amount or
concentration of a chemical that may be found in or discharged to the ambient
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environment. If a chemical has more than one cleanup level, the most stringent level has
been identified as an ARAR for this remedial action. The selected remedial action can be
implemented to comply with chemical-specific ARARs.

Chemical-specific ARARSs have been identified for groundwater, surface water, and soil.
Groundwater is a medium of concemn at IR Site 70. Soil 1s not a medium of concern but
soil cuttings generated from construction of monitoring and injection wells will require
characterization as potential hazardous waste prior to disposal.

11.2.1.1 GROUNDWATER CHEMICAL-SPECIFIC ARARs

The substantive provisions of the following requirements were identified as Federal and
state groundwater ARARs for remedial actions at IR Site 70:

e WQCP for the Santa Ana Region, 1995 (specifying water quality objectives,
beneficial use, and waste discharge limitations), plus amendments

e federal MCLs for VOCs listed in the SDWA, 40 Code of Federal Regulations
(CF.R.)§ 141.61 (a)

s state primary MCLs for VOCs in Cal. Code Regs. tit. 22, § 64444

* RCRA groundwater protection standards in Cal. Code Regs. tit. 22,
§ 66264.94(2)(1). ()(3), (c}, (d), and (e)

The most stringent of these requirements are the RCRA groundwater protection standards
and Cal. Code Regs. tit. 22, § 66264.94 requirements to restore affected groundwater to
background conditions, if possible, or else attain the best water quality that is technically
and economically feasible. A fate and transport study was conducted as part of the
ERSE. Results indicate that migration through vadose zone soil leaching is considered
negligible for existing conditions.

The DON has determined that the substantive provisions of Cal. Code Regs. tit. 22,
§ 66264.94(a)(1), (a)3), (¢), (d), and (e} constitute relevant and appropriate federal
requirements for groundwater at IR Site 70. These provisions are considered a federal
ARAR because this requirement was approved by US. EPA in its 23 July 1992
authorization of the state of California’s RCRA program and 1s federally enforceable.
The state of California disagrees with the DON; this regulation is a part of the state’s
authorized hazardous waste control program, so the state contends that the regulation is
a state ARAR and not a federal ARAR. See 55 Federal Register (Fed. Reg.) 8765,
08 March 1990, and United States v. State of Colorado, 990 ¥F.2d 1565 (1993).

Discussions of chemical-specific ARARs for groundwater follow.

Water Quality Control Plan for the Santa Ana Region, 1995 (plus amendments})

Under the SDWA and RCRA, a significant issue in identifying ARARs for groundwater
is whether the groundwater can be classified as a source of drinking water. The U.S.
EPA groundwater policy set forth in the NCP preamble uses the system in the U.S. EPA
Guidelines for Groundwater Classification. Under the U.S. EPA Groundwater Protection
Strategy (NCP, 55 Fed. Reg. 8752-8756) groundwater is classified in one of three
categories (Class 1, 11, or HI) based on ecological importance, its ability to be replaced,
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and vulnerability. Class I is irreplaceable groundwater currently used by a substantial
population, or groundwater that supports a vital habitat. Class II consists of groundwater
currently used or that might be used as a source of drinking water in the future. Class III
is groundwater that cannot be used for drinking water because of its unacceptable quality
(c.g., high salinity or widespread naturally occurring contamination) or insufficient
quantity. The US. EPA guidelines define Class III as groundwater with TDS
concentrations over 10,000 mg/L.. The aquifer underlying NAVWPNSTA Seal Beach is
classified as a Class Il aquifer and is designated by RWQCB as a potential source of
drinking water, along with other beneficial uses such as agricultural
and industrial.

Primary Maximum Contaminant Levels

MCLs under the SDWA are potential relevant and appropriate requircments for aquifers
with Class I and Il characteristics and, thercfore, are Federal ARARs. The point of
compliance for MCLs under the SDWA is at the tap. For CERCLA remedies, however,
U.S. EPA indicates that MCLs should be attained throughout the contaminated plume, or
at and beyond the edge of the waste management area when the waste is left in place (55
Fed. Reg. 8753). In accordance with the RAOs, it is the DON’s intent to restore potential
beneficial uses of the shallow aquifer underlying NAVWPNSTA Seal Beach with regard
to VOCs. The DON does not intend to establish a point of compliance for this remedial
action. '
Primary state MCLs for the COCs that are more stringent than federal MCLs are State
ARARs for the remedial action at IR Site 70 and are set forth in Cal. Code Regs. tit. 22, §
64444 (Maximum Contaminant Levels - Organic Chemicals). MCLs for inorganics are
not ARARs because there is no evidence that exceedances for these chemicals are caused
by site-related activities.

Cleanup Levels

Cleanup levels for groundwater are set at health-based levels (MCLs), reflecting current
and potential use and exposure. COCs in groundwater at IR Site 70 are VOCs, several of
which exceed federal or state MCLs. The remediation goals for these chemicals are
based on federal and state MCLs. Table 8-2 shows the remediation goals for COCs
in groundwater. The shallow groundwater at NAVWPNSTA Seal Beach contains
elevated background concentrations of inorganics, which result from sources unrelated
to operations of the DON. Cleanup of this groundwater to below background conditions
is not required by SWRCB under the Porter-Cologne Act. Therefore, the success of
Alternative 11 would not be measured by reductions in any inorganic constituents that are
not site-related contaminants.

RCRA Groundwater Protection Standards

Groundwater concentration limits for RCRA-regulated units are promulgated at
Cal. Code Regs. tit. 22, § 66264.94. For corrective action programs, Cal Code Regs.
tit. 22, § 66264.94(c) states that the concentrations of compounds must not exceed the
background level of that constituent in groundwater or, if achieving background is shown
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to be technologically or economically infeasible, some higher concentration limit that is
set as part of the corrective action program. In no event shall a concentration himit
greater than background exceed MCLs established under the federal SDWA (Cal. Code
Regs. tit. 22, §§ 66431 and 64444).

RCRA groundwater protection standards are applicable only for regulated units managing
hazardous wastes. These standards are not applicable to IR Site 70 because this site does
not contain a RCRA waste management unit and the VOC-affected groundwater to be
addressed by this remedial action is not a RCRA-listed hazardous waste, However, these
standards are considered relevant and appropriate because they address circumstances
and contaminants similar to those encountered in the plume at and downgradient of IR
Site 70. Accordingly, the DON has determined that the RCRA groundwater protection
standards are Federal ARARSs for this remedial action.

A discussion of the technical and economic infeasibility of remediating groundwater to
background is presented in the Groundwater FS Report for IR Sites 40 and 70
(BNI 2002) and the Final Groundwater RES Report for IR Site 70 (GCI, 2005). These
documents were reviewed and accepted by Cal-EPA DTSC and RWQCHB. Therefore, as
provided for in Cal. Code Regs. tit. 22, § 66264.94, concentration limits based on MCLs
are considered remedial goals for IR Site 70.

State Waler Resources Control Board Resolutions 92-49 and 68-16

The DON and the state of California have not agreed whether the California SWRCB
Res. 92-49 and Res. 68-16 are ARARs for the remedial action at IR Site 70. Therefore,
this ROD/RAP documents each party’s position but does not attempt to resolve the issue.

The DON Position Regarding SWRCB Resolutions 92-49 and 68-16. The DON
recognizes that the key substantive requirements of Cal. Code Regs. tit. 22, § 66264.94
{and the identical requirements of Cal. Code Regs. tit. 23, § 2550.4 and Section UI.G of
SWRCB Res. 92-49) require cleanup of constituents to background levels unless that is
technologically or economically infeasible and an alternative cleanup level will not pose
a substantial present or potential hazard to human health or the environment. In addition,
the DON recognizes that these provisions are more stringent than the corresponding
provisions of 40 CFR. § 264.94 and, although they are federally enforceable under
RCRA, they are also independently based on state law to the extent that they are more
stringent than the federal regulations.

‘The DON has also determined that SWRCB Res. 68-16 is not a chemical-specific ARAR
for determining remedial action goals but is an action-specific ARAR for discharge of
treated groundwater to surface water. The DON has determined that further migration of
VOCs through groundwater is not a discharge governed by the language in Res. 68-16.
More specifically, the langnage of SWRCB Res. 68-16 indicates that it is prospective in
intent, applying to new discharges in order to maintain existing high-quality waters. It is
not intended to apply to restoration of waters that are already degraded.

The DON’s position is that SWRCB Res. 68-16 and Res. 92-49 and Cal. Code Regs.

tit. 23, § 2550.4 do not constitute chemical-specific ARARs for this remedial action
because they are state requirements and are not more stringent than the federal ARAR
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provisions of Cal. Code Regs. tit. 22, § 66264.94. The NCP set forth in 40 C.F.R.
§ 300.400(g) provides that only state standards more stringent than federal standards may
be ARARSs (see also CERCLA Section 121[d][2]{A][ii]).

The substantive technical standard in the equivalent state requirements (i.e., Cal. Code
Regs. tit. 23, Division [div.] 3, Chapter [ch.] 15 and SWRCB Res. 92-49 and Res. 68-16)
is 1dentical to the substantive technical standard in Cal. Code Regs. tit. 22, § 66264.94,
This section of Cal. Code Regs. tit. 22 will likely be apphied in a manner consistent with
equivalent provisions of other regulations, including SWRCB Res. 92-49 and Res. 68-16.

State of California Position Regarding SWRCB Resolutions 68-16 and 92-49. The
state does not agree with the DON determination that SWRCB Res. 92-49 and Res. 68-16
and certain provisions of Cal. Code Regs. tit. 23, div. 3, ch. 15 are not ARARs for this
response action. SWRCB has interpreted the term “discharges” in the California Water
Code to include the movement of waste from soils to groundwater and from
contaminated to uncontaminated water (SWRCB 1994). However, the state agrees that
the proposed action would comply with SWRCB Res. 92-49 and Res. 68-16, and
compliance with Cal. Code Regs. tit. 22 provisions should result in compliance with
Cal. Code Regs. tit. 23 provisions. The state does not intend to dispute the ROD/RAP,
but reserves its rights if implementation of the Cal. Code Regs. tit. 22 provisions is
not as stringent as state implementation of Cal. Code Regs. tit. 23 provisions.
Because the Cal. Code Regs. tit. 22 regulation is part of the state’s authorized hazardous
waste ‘control program, it is also the state’s position that Cal. Code Regs. tit. 22,
§ 66264.94 is a state ARAR and not a federal ARAR (United States v. State of Colorado,
990 F.2d 1565 [1993]).

Whereas the DON and the state of California have not agreed on whether SWRCB
Res. 92-49 and Res. 68-16 and Cal. Code Regs. tit. 23, § 2550.4 are ARARs for this
response action, this ROD/RAP documents each of the parties’ positions on the
resolutions but does not attempt to resolve the issue.

11.2.1.2 SURFACE WATER CHEMICAL-SPECIFIC ARARs

Treated groundwater discharge to surface water through the storm drain is not an elément
of the selected remedy. As such, chemical-specific ARARs for this discharge do not

apply.
11.2.1.3 AIR CHEMICAL-SPECIFIC ARARs

Air is not a2 medium of concern at IR Site 70 and the selected remedy does not involve
discharge to air.

11.2.2 Location-Specific ARARs

Location-specific ARARs are restrictions on the concentrations of hazardous substances
or on activities solely because they are in specific locations such as floodplains, wetlands,
historic places, and sensitive ecosystems or habitats. The selected remedial action will be
implemented to comply with location-specific ARARs.
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The substantive provisions of the following requirements were identified as the most
stringent of the Federal and state location-specific ARARs for the remedial actions at IR
Site 70:

s 40 CF.R § 6.302(a) (Executive Order No. 11990, Protection of Wetlands)

e 40 CFR. § 6.301(a) (Historic Sites, Buildings, and Antiquities Act of 1935
[16 U.S.C. §§ 461-167])

¢ 40 CF.R § 6.301(b) (National Historic Preservation Act [NHPA] of 1966, as
Amended [16 U.S.C, § 470-470x-6])

s 40 C.ER. § 0.301(c) (Archaeological and Historic Preservation Act [16 U.S.C.
§ 469-469c-11)

e 16U.S.C §§ 15311543 (Endangered Species Act {ESA])
e [6US.C §§ 14511464 (Coastal Zone Management Act [CZMA])
¢ 16 U.S.C. §§ 703-712 (Migratory Bird Treaty Act)

o California Fish and Game Code (Cal. Fish & Game Code) § 2080
{California ESA)

o California Public Resources Code (Cal. Pub. Res. Code) §§ 30000-30900;
Cal. Code Regs. tit- 14, §§ 13001-136066.4 (California Coastal Act)

11.2.21 WETLANDS

Jurisdictional wetlands exist at NAVWPNSTA Seal Beach, identified by the United
States Army Corps of Engineers and located close to IR Site 70. Title 40 C.FR.
§ 6.302(c) requires that actions within wetlands be implemented to minimize the
destruction, loss, or degradation of wetlands. The DON will take appropriate action
during the remedial design and remedial action phase to minimize impact on wetlands
and will consider the location of the wetlands in siting the injection and monitoring wells
and their associated piping and equipment.

11.2.2.2 CULTURAL RESOURCES

An archaeological survey conducted at NAVWPNSTA Seal Beach indicates the presence
of 186 out of the 250 structures surveyed as eligible for contributing to the historic
district. Several buildings located at IR Site 70 are listed. NHPA requires that potential
impacts to federally funded properties included in or eligible for the National Register of
Historic Places be identified and mitigated. The DON will coordinate with the State
Historic Preservation Officer as required to minimize impacts on these structures.

11.2.2.3 ENDANGERED SPECIES

The ESA of 1973 (16 US.C. §§ 1531-1543) provides a means for conserving various
spectes of fish, wildlife, and plants that are threatened with extinction. The ESA defines
an endangered species and provides for the designation of critical habitats. Federal
agencies may not jeopardize the continued existence of any listed species or cause the
destruction or adverse modification of critical habitat. Under Section 7(a) of the ESA,
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federal agencies must carry out conscrvation programs for listed species. The
Endangered Species Committee may grant an exemption for agency action if reasonable
mitigation and enhancement measures such as propagation, transplantation, and habitat
acquisition and improvement are implemented. Consultation regulations at 50 C.F.R.
§ 4072 are administrative in nature and therefore are not ARARs.

The NAVWPNSTA Seal Beach NWR supports endangered species. Five bird species
and onc plant species are listed as endangered either by federal or state agencies and arc
known to inhabit NAVWPNSTA Seal Beach and the wetlands of the NWR. Salt marsh
bird’s beak is listed as an endangered plant species by federal and state agencies.
Because of the rapidly disappearing habitat on the coast of southern California, two
species of federally listed endangered birds, the California least tern and the light-footed
clapper rail, rely on the limited habitat at NAVWPNSTA Secal Beach for their survival.
Two other federally listed endangered birds, the California brown pelican and the
peregrine falcon, along with the state-listed Belding’s Savannah sparrow, also use
the habitat at NAVWPNSTA Seal Beach and the NWR wetlands. Because these
endangered species are present in the vicinity of IR Site 70, the ESA of 1973 and the
California ESA have been determined to be applicable.

11.2.2.4 COASTAL ZONE MANAGEMENT ACT

The CZMA is not applicable to IR Site 70 because, under the CZMA, federal land is
specifically excluded from the definition of a coastal zone. The CZMA (16 U.S.C.
§§ 1451-14064} and the accompanying implementing regulations in 15 CFR. § 930
require that federal agencies conducting or supporting activities directly affecting the
coastal zone conduct or support those activities in a manner that is consistent with the
approved state coastal zone management programs. A state coastal zone management
program (developed under state law and guided by the CZMA) sets forth objectives,
policies, and standards to guide public and private uses of lands and water in the coastal
zone, Activities affecting the coastal zone, including lands thereunder and adjacent shore
land, will be conducted in manner consistent with approved state management programs.
However, because of the location of IR Site 70, the CZMA has been determined to be
relevant and appropriate.

11.2.2.5 CALIFORNIA COASTAL ACT OF 1976

Cal. Pub. Res. Code §§ 30000-30900 and Cal. Code Regs. tit. 14, §§ 13001-13666.4
regulate activities associated with development to control direct significant impacts on
coastal waters and to protect state and national interests in California coastal resources.
The policies set forth in the California Coastal Act constitute the standards used by the
California Coastal Commission in its coastal development permit decisions and for the
review of local coastal programs. These policies contain the following substantive
requirements that have been determined to be state relevant and appropriate requirements
as follows: protection and expansion of public access to the shoreline and recreation
opportunities (Cal. Pub. Res. Code §§ 30210-30224); protection, enhancement, and
restoration of environmentally sensitive habitats including intertidal and nearshore
waters, wetlands, bays and estuaries, riparian habitat, grasslands, streams, lakes, and
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habitat for rare or endangered plants or animals (Cal. Pub. Res. Code §§ 30230-30240);
protection of productive agricultural lands, commercial fisheries, and archaeological
resources (Cal. Pub. Res. Code §§ 30234, 30241-30244), and protection of the scenic
beauty of coastal landscapes (Cal. Pub. Res. Code § 30251). Activities affecting the
coastal zone, including lands thereunder and adjacent shore land, will be conducted in a
manner consistent with approved state management programs.

11.2.26 MIGRATORY BIRD TREATY ACT

The Migratory Bird Treaty Act (16 U.S.C. §§ 703-712) has been identified as a federal
relevant and appropriate requirement because of the potential presence of migratory birds
at IR Site 70. This act prohibits at any time, using any means or manner, the pursuit,
hunting, capturing, and killing or attempting to take, capture, or kill any migratory bird.
The act also prohibits the possession, sale, export, and import of any migratory bird or
any part of a migratory bird, as well as nests and eggs. The remedial action will be
conducted in a manner protective of the migratory birds on or near IR Site 70.

11.2.3 Action-Specific ARARs

Action-specific ARARs are technology- or activity-based requirements or Hmitations that

apply to particular remediation activities, Actions that trigger these ARARs at IR Site 70 . -

include installation of injection and monitoring wells and groundwater monitoring.

Injection of biological agents into groundwater for in situ treatment does not trigger
federal or state ARARs. There are no specific federal or state ARARs concerning
injection of nutrients/adjuvants and/or chemical reagents into the groundwater. In
addition,RCRA § 3020(a), which bans hazardous waste disposal by underground
injection above a formation that contains an underground source of drinking water, does
not apply to this action because commercial chemicals or chemical by-products injected
wto groundwater for in situ treatment are not considered hazardous waste (U.S. EPA
2000).

Federal and state action-specific ARARs for installation of wells and groundwater
monitoring are discussed in the following subsections.

11.2.3.1 FEDERAL

Federal laws that give rise to potential ARARs for actions to be undertaken as part of the
selected alternative include RCRA requirements for monitoring and for characterizing,
managing, and treating hazardous waste. These regulations are discussed below.

RCRA requirements for monitoring and for identification, management, and treatment of
hazardous wastes (soil cuttings, wastewater generated in the course of installing
monitoring and injection wells) are federal action-specific ARARs identified for the
selected alternative. Portions of the RCRA groundwater protection standards contained
in Cal. Code Regs. tit. 22 are considered relevant and appropriate for the groundwater
potentially impacted by the releases from IR Site 70 because the hazardous chemicals
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being addressed by this alternative are similar or identical to those found in RCRA
hazardous wastes.

The DON has determined that soil and groundwater at IR Site 70 would not be classified
as RCRA-listed hazardous wastes. However, testing would still be required to classify
these materials with respect to thec RCRA hazardous waste characteristics. This
determination would be made at the time the waste is generated. If testing at the time of
generation indicates a hazardous waste, then the appropriate RCRA requirements in
Table 11-5 for storing, treatment, and disposal would be potentially applicable ARARs
for on-site activities.

A groundwater monitoring program will be developed during the remedial design phase.
Substantive provisions of the following requirements are relevant and appropriate to the
development and implementation of the monitoring program:

e groundwater monitoring and response (Cal. Code Regs. tit. 22, § 66264.91[a]
and {c]), except as it cross-references permit requirements

¢ requirements for monitoring groundwater, surface water, and the vadose zone
(Cal. Code Regs. tit. 22, § 66264.97[e])

o detection monitoring (Cal. Code Regs. tit. 22, § 66264.98)
e corrective-action monitoring (Cal. Code Regs. tit. 22, § 66264.100[d})

These regulations are not applicable because the sites are not RCRA-regulated units.

RCRA requirements for determining whether the waste is hazardous (Cal. Code Regs.
tit. 22, §§ 00262.10 {a] and 66262.11) and for laboratory analysis if required (Cal. Code
Regs. tit. 22, § 60204.13[a] and [b]) are applicable federal requirements for soil and
monitoring wastes at IR Site 70. The hazardous waste determination and required
analysis will be conducted using the ARARs identified in Table 11-1. If groundwater or
soil 1s hazardous, substantive requirements of Cal. Code Regs. tit. 22, § 66264.34 for
accumutation of waste and § 66264.171 through .174, .175(a) and (b), and .178 for
storing waste in containers would be applicable federal requirements.

The waste groundwater accumulated during sampling and the soil from drill cuttings will
be disposed off site. CERCLA ARARs address only on-site actions. Off-site actions
must comply with substantive and procedural requirements of applicable requirements.
Therefore, no ARARs are identified for the off-site disposal of groundwater accumulated
during the monitoring or for the soil cuttings accumulated during the drilling of
monitoring wells.

11.2.3.2 STATE

State laws that give rise to potential ARARs for actions to be undertaken as part of the
selected alternative include state requirements for characterizing non-RCRA hazardous
waste. These are discussed below.

Waste streams generated in the course of implementing the selected alternative would be
characterized with respect to state criteria for identification of non-RCRA hazardous
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11.3

11.4

waste. Materials that would be tested under this requirement are the soil cuttings and
development water from installation of monitoring and injection wells. Although not
anticipated based on existing sample results, any waste exhibiting a characteristic of
non-RCRA hazardous waste would be managed in accordance with the appropriate
requirements of Cal. Code Regs. tit. 22, § 66264 already identified as federal ARARs in
Section 11.2.3.1.

COST-EFFECTIVENESS

The selected remedy has been determined to provide overall effectiveness proportional to
its costs; it is therefore considered cost effective. The estimated net present-worth cost
for this remedial action is approximately $14.7 million. This total includes capital costs
of approximately $4.3 million, operation and monitoring costs of approximately $11.4
million, and indirect costs of approximately $3.2 million for treatment of the source area
and the dissolved phase plume. This includes costs associated with the pilot study,
biostimulation/ bioaugmentation (reatment of the source area, installation of the
biobarriers for in-situ treatment of the dissolved plume, and construction and operation of
the groundwater monitoring system. This technology is front end loaded in that the well
construction, oil injection, bicaugmentation, and initial monitoring represent a significant
effort within the initial implementation. Pertodic monitoring and maintenance of the
system will continue for the duration of the active treatment phase and then a long term
monitoring program will continue to evaluate performance throughout the remediation
areas.

Technologies included in Alternative 11 are innovative and require site-specific testing to
verify their effectiveness. Much of this testing has been performed and has been
demonstrated to be effective. Additional testing will be performed during the remedial
design phase. Although in situ treatment results in capital costs higher than those of the
other alternatives, Alternative 11 is considered cost-effective because costs arc
proportional to effectiveness. For this reason, Alternative 11 is considered to represent a
low-cost, effective, permanent solution for groundwater remediation.

USE OF PERMANENT SOLUTIONS AND ALTERNATIVE
TREATMENT TECHNOLOGIES (OR RESOURCE RECOVERY
TECHNOLOGIES) TO THE MAXIMUM EXTENT PRACTICABLE

Alternative 11 uses bioremediation to achieve a permanent and irreversible chemical
reaction to reduce VOC contamination in the source area and biobarriers for treating
VOC contamination in the dissolved phase plume at IR Site 70. This alternative is
protective of human health and the environment and complies with the ARARs for the
site. A significant mass of VOC contaminants within the source area will be converted to
harmless by-products by anaerobic reductive dechlorination and, therefore, will be
permanently destroyed. Groundwater within the dissolved plume will be similarly treated
in situ through a series of biobarriers to remove VOC contamination permanently.
Although some residual contamination may remain in groundwater at the completion of
remediation (as defined by MCLs), the concentration would not be high enough to
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Section 11 Statutory Determinations

11.5

present an unacceptable risk to human health. Anaerobic reductive dechlorination has
been tested and found to be effective at this particular site for contaminant mass
reduction.

The concentrations of VOCs in groundwater are expected to be significantly reduced
within approximately 6 years of operation. The effectiveness of the remedy will be
evaluated throughout this time. If this evaluation shows that the effectiveness of the
proposed remedy has reached a plateau (i.e., the mass removal efficiency has reached an
asymptotic state) before cleanup levels are achieved, MNA will be used for the duration
of the remediation period. In the meantime, the DON will protect human health by using
the NEPA review process for on-station projects and memorandum of agreement {for off-
station projects.

The most decisive factors in the selection of Alternative 11 are that this alternative will
permanently reduce the mass, toxicity, and volume of VOC contaminants and will assist
in restoring the groundwater to its designated beneficial uses. Bioremediation would be
the most aggressive form of treatment available and should result in lower residual risks
in the source area, following treatment, than other process options evaluated.

PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

CERCLA Section 121(b) identifies a statutory preference for alternatives that use
treatment to reduce the toxicity, mobility, or volume of contamination. The selected
alternative complies with this requirement.
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Section 12
DOCUMENTATION OF SIGNIFICANT CHANGES

The Proposed Plan for IR Site 70 was released for public comment on 30 March 2006. The
Proposed Plan/draft RAP identified Altemnative 11, Enhanced In Situ Bioremediation (source area
and dissolved phase plume), as the preferred alternative for remediation of groundwater at IR Site
70. The DON has reviewed all written and verbal comments submitted during the comment
period and determined that no changes to the proposed remedy are required.
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JULIETTE A. POULSON, AN, MN

COUNTY OF ORANGE DIRECTOR
HEALTH CARE AGENCY e epumazon
DEPUTY AGENCY DIRECTOR
REGULATORY HEALTH SERVICES REGULATORY HEALTH SERVICES
ENVIRONMENTAL HEALTH STEVEN K. WONG, REHS, MPH
DIRECTOR
ENVIRONMENTAL HEALTH
ST T MAILING ADDRESS:
l NEGEIWE s et GRS
| AUG 1 4 2002 TELEPHONE: gm; ge7-3600
) E-MAIL: anvironhesith @hen.co omnge.ca.us
August 12, 2002 1By
Hoover Ng

Water Replenishment District of Southern California
12621 East 166™ Street
Cerritos, California 90703

Re: Well Construction in the Alamitos Seawater Intrusion Barrier Exclusion Zone.

Dear Mr. Ng:

This letter is in response o your request regarding clarification of the County of Orange Health
Care Agency’s permitting authority for the construction of production wells within 2000 feet of
the Water Replenishment District of Southern California’s Alamitos Baizier Project.  The
Alamitos Barricr Project is a recycled water groundwater recharge project that will directly inject
recycled water along the Orange County/Los Angeles County border near Los Alamitos 1o
prevent saltwater intrusion. As a condition of approval and to protect public health, the State
Dcpartment of Health Services requires that no recycled water shall be extracted within 2000 feet
of the Alamitos Barmrier Project for use as a drinking water supply.

County of Orange Ordinance 2607 authorizes the Orange County Hoalth Care Agency to
regulate the construction and destruction of wells. Section 4-5-14 of the Ordinance states, “It is
the purpose of this article to control the construction and reconstruction of wells to the end that
the groundwater of this County will not be impaired in quality and ¢hiat water obtained from such
wells will be suitable for the purpose for which used and will not jeapardize the health, safety or
welfare of the people of this County . .."” )

To this end, future well permit applications received by this Agency far the construction of
production wells within 2000 feet of the Alamitos Barrier Project will be reviewed in
consultation with the State Department of Health Services, the Water Replenishment District of
Souf:hern, California and the Orange County Water District to determine compliance with
apphcablp sections of County of Orange Ordinance 2607. Production well permit applications
not meeting the requirements witl be denied. ‘
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Hoover Ng
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If you have any questions or require further information, please feel free to contact me at (714}
667-3750, Dan Matsui at (714) 667-3758 or Dan Yokoyama at (714) 667-3657.

Very in

 otrs,
%m 3 R
nvironmentd] Health Engireering Specialist

Water Quality Section
Environmental Health

cc:  Frank Hamamura, California State Department of Health Services
Michael Wehner, Orange County Water District





