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DECLARATION FOR THE RECORD OF DECISION

Site Name and Location

Installation Restoration (IR) Sites 11, 12, and 13 are located at the former Long Beach Naval
Complex (LBNC), Los Angeles County, California. IR Site 11 is located within Operable Unit
(OU)-5 at the LBNC in the former Long Beach Naval Shipyard (LBNSY). IR Sites 12 and 13
are located within OU-4 in the former LBNSY. The Navy Unit Identification Code (UIC)
number for the Naval Shipyard is N60258, and the Federal Facility ID is CA9170023190. A
parcel of real property encompassing IR Sites 11, 12, and 13 reverted to the City of Long Beach
in 1998.

Statement of Basis and Purpose

This decision document presents the United States Department of the Navy’s (DON’s) selected
remedy for IR Sites 11, 12, and 13. The remedy was selected in accordance with the Compre-
hensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA), as
amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA), and in
accordance with the process in the National Oil and Hazardous Substances Pollution Contin-
gency Plan (NCP) (40 Code of Federal Regulations [CFR] Part 300). It is consistent with the
authority of the Defense Environmental Restoration Program (DERP).

The remedy was selected based on the information in the administrative record for the LBNC.
The primary documents used as the basis for this decision are the Final Remedial Investigation
(RI) Report, Installation Restoration Program for Sites 8 through 13, Long Beach Naval
Shipyard, Long Beach, California (Bechtel National, Inc. [BNI], 1997); the Final Feasibility
Study for Installation Restoration Sites 8, 10, and 11, Long Beach Naval Complex, Long Beach,
California (Battelle, 2001); and the Final Feasibility Study Report Installation Restoration
Program Sites 9, 12, and 13, Former Long Beach Naval Shipyard, Long Beach, California (BNI,
2001).

Base Realignment and Closure (BRAC) Program Management Office (PMO) West is issuing
this Record of Decision (ROD). The DON, with state regulatory oversight, is the lead federal
agency for IR site activities. As the lead federal agency, the DON has the final decision-making
authority over the remedy selections and over public participation activities.

The DON is working in cooperation with the California Department of Toxic Substances Control
(DTSC); the California Regional Water Quality Control Board, Los Angeles Region (RWQCB)
in accordance with the Federal Facility Site Remediation Agreement (FFSRA) (SWDIV, 2000b);
and the United States Environmental Protection Agency (U.S. EPA) in implementing this
remedy. As established by United States Department of Defense policy (DoD, 1997), this
decision was coordinated with the Base Realignment and Closure (BRAC) Cleanup Team
(BCT). The BCT consists of remedial project managers (RPMs) representing the DON,
RWQCB, U.S. EPA, and DTSC. The RWQCB, DTSC, and U.S. EPA all agree with the selected
remedy for IR Sites 11, 12, and 13 as outlined in this ROD.
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Assessment of the Sites

Hazardous substances at IR Sites 11, 12, and 13, if not addressed by implementing the remedial
action selected in this ROD, may endanger public health and welfare and the environment.

Description of the Selected Remedy

This ROD addresses soil and groundwater contamination at IR Sites 11, 12, and 13. The City of
Long Beach, CA, Local Redevelopment Authority (LRA) developed a Reuse Plan (City of Long
Beach, 1995), which designates the former LBNC for port-related and industrial use.

The results of sampling and testing show that, under an industrial exposure scenario, soil and
groundwater at IR Site 11 do not pose a threat to the environment or to human health. The
remedy for IR Site 11 is to use institutional controls in the form of land use covenants (LUCs) to
maintain port-related and industrial land use and to prevent unauthorized disturbance of soil and
groundwater. In addition, groundwater monitoring will be performed to monitor whether
groundwater contaminants in excess of California Ocean Plan limits (State of California Water
Resources Control Board [SWRCB], 2001) are migrating to surface waters. Details such as
sampling location and frequency, chemical analyses, and data quality objectives of the
groundwater monitoring program will be developed during the remedial design/remedial action
(RD/RA) phase.

The results of sampling and testing show that, under an industrial exposure scenario, direct expo-
sure to soil at IR Site 12 could pose some risk to industrial workers. Thus, in addition to LUCs
applied to IR Sites 12 and 13 to maintain port-related and industrial land use and to prevent
disturbance of soil and groundwater, the remedy for IR Site 12 includes maintenance of
pavement and other surface improvements made by the Port of Long Beach at IR Site 12 in order
to prevent human exposure. The RD/RA Work Plan will include a description of how the
remedy will be implemented to maintain protectiveness and meet requirements of the RAOs. In
addition, groundwater monitoring will be performed to monitor whether groundwater
contaminants in excess of California Ocean Plan limits (SWRCB, 2001) or other risk-based
criteria are migrating to surface waters. Details such as sampling location and frequency,
chemical analyses, and data quality objectives of the groundwater monitoring program will be
developed during the RD/RA phase.

The comparison values for metals in soil were their calculated background threshold concen-
trations, which were determined during the RI (BNI, 1997). The comparison values for organics
were the U.S. EPA preliminary remediation goals (PRGs) for industrial land use (U.S. EPA,
1995a). Because contaminants in concentrations that exceed risk-based criteria for protection of
human health and the environment will be left in place at IR Sites 11, 12, and 13, without further
analysis, these sites cannot be considered suitable for residential or other sensitive uses.

IR Sites 11, 12, and 13 are located within the Terminal Island Planning District of the Port of
Long Beach, and are subject to the Port Master Plan for the Long Beach Harbor District (Port of
Long Beach, 1999). The Port Master Plan permits uses of these sites as “primary port facilities”
and eight other uses, none of which include residential or other sensitive uses. Any use not
currently permitted would require an amendment to the Port Master Plan.
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Chapter 8 of the California Coastal Act requires that any amendment to the Port Master Plan be
approved by the California Coastal Commission, which would be expected to deny approval on
the basis that it would not be consistent with the intent of the Act. Furthermore, the Tidelands
Trust grant of harbor lands to the City of Long Beach prohibits residential development.

The Reuse Plan (City of Long Beach, 1995) designates the former LBNC for port-related and
industrial use. Because IR Sites 11, 12, and 13 will be used by the Port of Long Beach for port
purposes only, the human health risk assessment (HHRA) in the RI (BNI, 1997) assumed an
industrial exposure scenario for the sites. The excess lifetime cancer risks (ELCRs) calculated in
the HHRA for both industrial workers and utility maintenance workers at IR Site 11 are either
below or within the U.S. EPA’s acceptable range of 1 x 10 to 1 x 107 for managing cancer
risks at sites where industrial scenarios apply. The DON has adopted the upper limit of U.S.
EPA’s acceptable risk, 10™, as the acceptable level of cancer risk for exposures at IR Sites 11,
12, and 13. Thus, the ELCRs for industrial and utility maintenance workers at IR Site 11 are
below the DON’s acceptable limit of 1 x 107,

The ELCR calculated in the HHRA for industrial workers at IR Site 12, assuming the site was
unpaved, was 3.9 x 10, which exceeds the U.S. EPA’s acceptable range of 1 x 10°to 1 x 107*
and the DON’s acceptable limit of 1 x 10, The ELCR calculated for the utility maintenance
worker at IR Site 12 was 4.8 x 10~, and the ELCRs calculated for industrial workers and utility
maintenance workers at IR Sites 12 and 13 were 3.1 x 107> and 1.8 x 10°, respectively, which
are within the U.S. EPA’s acceptable range of 1 x 10°to 1 x 10™* for managing cancer risks at
sites where industrial scenarios apply.

The hazard indices for non-cancer health effects calculated in the HHRA are less than 1 for both
industrial workers and utility maintenance workers at all of the sites. These non-cancer health
risks fall within the U.S. EPA’s index value of O to 1 and, therefore, are acceptable non-cancer
health effects (U.S. EPA, 1989a). Controls in the form of LUCs will limit IR Sites 11, 12, and
13 to port-related and industrial uses and prohibit sensitive uses.

For industrial land use, both the HHRA and soil and groundwater analyses in the RI showed that
there are no risks to human health and the environment present by the current levels of
contaminants associated with IR Site 11. Moreover, leaching analysis showed that leaching of
contaminants into groundwater from IR Site 11 would not lead to concentrations of contaminants
that would exceed California Ocean Plan limits (SWRCB, 2001).

Because analyses showed that IR Site 11 posed no threat to the environment or to public health
under an industrial use scenario, remedial action objectives (RAOs) for this site are based on
maintaining port-related and industrial use of the site and preventing migration of contaminants
in excess of California Ocean Plan limits to surface waters (SWRCB, 2001). The LUCs selected
for IR Site 11 are consistent with the Reuse Plan of the City of Long Beach (City of Long Beach,
1995).

The HHRA in the RI showed that industrial workers, if not protected from contaminants in soil
at IR Site 12, could experience excess cancer risk. The redevelopment of IR Sites 12 and 13 by
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the City of Long Beach included the construction of roadways, parking areas, and planters to
support parking and access to new administrative buildings. Thus, most of IR Sites 12 and 13
are currently paved or otherwise covered. As part of the remediation for IR Site 12, controls in
the forms of LUCs will ensure that the current cover over IR Site 12 is maintained and will
prevent future unauthorized disturbance of soils at the sites. The RD/RA Work Plan will include
a description of how the remedy will be implemented to maintain protectiveness and meet
requirements of the RAOs.

Groundwater analyses for IR Sites 12 and 13 showed several small plumes in which arsenic
exceeded its risk-based criterion. Leaching analysis showed that leaching of contaminants into
groundwater from the sites would not lead to contaminant concentrations exceeding California
Ocean Plan limits (SWRCB, 2001) at points of entry to surface waters. However, because
arsenic in groundwater at IR Sites 12 and 13 currently exceeds its risk-based criterion for protec-
tion of human health and the environment, the groundwater at the sites may pose some risk if it
is extracted for use or otherwise reaches surface waters. As part of the remediation for these
sites, controls in the forms of LUCs will prevent future unauthorized disturbance or use of
groundwater at the sites. In addition, groundwater monitoring will ensure that contaminants left
in place in the groundwater at both IR Site 11 and IR Sites 12 and 13 do not migrate to surface
waters at concentrations in excess of California Ocean Plan limits (SWRCB, 2001).

Regional Board Resolution No. 98-18, adopted November 2, 1998, by the Los Angeles Regional
Water Quality Control Board, modified the regulatory provisions of the Water Quality Control
Plan for the Los Angeles Region (the Basin Plan) (RWQCB, 1975) by removing the municipal
and domestic use (MUN) beneficial use designation from the aquifers underlying Terminal
Island, which includes the former LBNC. The Basin Plan retains beneficial uses of industrial
process supply (PROC), industrial service supply (IND), and agricultural supply (AGR) for the
underlying groundwater (RWQCB, 1994). The California Office of Administrative Law
approved the Resolution by their Notice of Approval dated February 9, 2000.

The rationale for selecting institutional controls in the form of LUCs for IR Sites 11, 12, and 13
is to maintain an industrial scenario. The LUCs serve to prevent future land and groundwater
use at the sites that would pose a risk to human health.

Property containing IR Sites 11, 12, and 13 reverted to the City of Long Beach in August 1998.
Associated with the reversion of the property is a Covenant to Restrict Use of Property
(Covenant). This Covenant contains environmental restrictions and serves as a mechanism to
implement the institutional control use restrictions set forth in Section 12.0 of the ROD in
accordance with DON policy. The Covenant was finalized and executed on May 14, 2004, and
recorded on July 9, 2004.

Remedial Action Plan

The California Health and Safety Code (HSC), Section 25356.1 Remedial Action Plan (RAP)
requirements have been incorporated into this ROD to fulfill state requirements. A copy of the
California HSC, Section 25356.1 is included in this ROD as Appendix A.
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Statutory Determinations

The selected remedy is protective of human health and the environment, complies with federal
and state requirements that are applicable or relevant and appropriate to the remedial action, is
cost-effective, and uses permanent solutions and alternative treatment technologies to the
maximum extent practicable.

Because this remedy will result in contaminants remaining on site above levels that allow for
unlimited use and unrestricted exposure, a statutory review will be conducted within five years
after initiation of the remedial action and no less often than every five years thereafter to ensure
that the remedy is, or continues to be, protective of human health and the environment.

ROD Data Certification Checklist

The following information is included in the Decision Summary section of this ROD/RAP:

e Contaminants of potential concern (COPCs) and their respective concentrations,
Section 5;

e Baseline risk represented by the contaminants of concern (COCs), Section 7,
¢ Remediation goals established for COCs and the bases for these goals, Section 8;
e How source materials constituting principal threats are addressed, Section §;

e Current and reasonably anticipated future land use assumptions and current and
potential future beneficial uses of groundwater used in the baseline risk assessment
and ROD/RAP, Sections 6 and 7;

e Potential land and groundwater use that will be available at the site as a result of the
selected remedy, Section 6;

e [Estimated capital, annual operation and maintenance, total present worth costs, and
the number of years over which the remedy cost estimates are projected, Section 10;

o 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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of 1980
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ROD/RAP, IR Program Sites 11, 12, and 13 Rev. 3

Former Long Beach Naval Shipyard Xiv

August 2006 Acronyms and Abbreviations



FEMA Federal Emergency Management Agency

FFSRA Federal Facility Site Remediation Agreement
FS Feasibility Study
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HSWA Hazardous and Solid Waste Amendments
IAS Initial Assessment Study

IND Industrial Service Supply

IR Installation Restoration
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JEG Jacobs Engineering Group, Inc.
LBGS Long Beach Generating Station
LBNC Long Beach Naval Complex
LBNSY Long Beach Naval Shipyard

LRA Local Redevelopment Authority
LUC land use covenant

mllw mean low level water

MOA memorandum of agreement

msl mean sea level

MUN municipal and domestic supply

NA not applicable

NAAQS National Ambient Air Quality Standards
NAVSTA Naval Station

NCP National Oil and Hazardous Substances Pollution Contingency Plan
ND not detected

NEESA Naval Energy and Environmental Support Activity

NFA no further action

NPDES National Pollutant Discharge Elimination System

O&M operation and maintenance

ou operable unit

PAH polycyclic aromatic hydrocarbon

PCB polychlorinated biphenyl

PMO Program Management Office

PRG preliminary remediation goal
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U.S. EPA
vVOC

WET

Industrial Process Supply

Restoration Advisory Board

Risk Assessment Guidance for Superfund
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RCRA Facility Assessment

reference dose
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Record of Decision

remedial project manager
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1.0: SITE NAME, LOCATION, AND DESCRIPTION
1.1 Name and Location of Installation Restoration Sites 11, 12, and 13

The former Long Beach Naval Complex (LBNC) is located on the south side of Terminal Island
within the Los Angeles and Long Beach Harbor districts, about 24 miles south of downtown Los
Angeles. It was made up of the former Naval Station (NAVSTA) Long Beach, located on the
western part of the LBNC, and the former Long Beach Naval Shipyard (LBNSY), an industrial
facility located on the east. The Unit Identification Code (UIC) for the Naval Shipyard is
N60258, and the Federal Facility ID is CA9170023190. Figure 1-1 is a map of the former
LBNC. The former LBNC is bounded by former oil fields and container yards to the north and
the San Pedro Bay to the south. Currently, the Port of Los Angeles and the Port of Long Beach
conduct port-related activities to the north and west of the former LBNC. The areas east and
west of the LBNC are used for commercial shipping, liquid bulk handling, heavy industrial
activities, and commercial fishing activities.

Installation Restoration (IR) Site 11 (hillside east of Dry Dock No. 1) is located within Operable
Unit (OU) 5, and IR Site 12 (Parking Lot X, toxic sandblast disposal) and IR Site 13 (Tank Farm
near Building 303) are located within OU 4 at the former LBNSY. Figure 1-2 shows the location
of these sites at the former LBNC. Property including IR Sites 11, 12, and 13 reverted to the
City of Long Beach in 1998. The redevelopment of the property to date has included the
removal of all buildings and surface structures in the vicinity of the sites and the addition of
landscaping, paved roads, and a parking area.

1.2 Regional and Area Setting

This section describes areas within and adjacent to the former LBNC. Figure 1-3 is a map of the
former LBNC and surrounding area. Topics discussed in the following subsections include
physiography, climate, geology, hydrology and flood potential, hydrogeology, groundwater and
surface water use, seismic activity, and the surrounding land use and populations.

1.2.1 Physiography

The former LBNC property is located within the West Coast Basin, which extends from the
Ballona Escarpment (at the south edge of the Ballona Gap) and Baldwin Hills on the northwest,
to the San Gabriel River on the southeast. The former LBNC property is located within the
Dominguez Gap area of the basin. Dominguez Gap consists of a nearly flat, broad, marine
terrace platform that is incised by the roughly north-south-oriented river channel, and is eroded
and partially backfilled by the ancestral Los Angeles River (BNI, 1997) (see Figure 1-4).

The former LBNC property is relatively flat, with less than 35 ft of total relief. The highest part
of the former LBNC, the area along Pier T in the eastern part of the LBNSY, ranges from less
than 15 ft above mean sea level (msl) at its northern end to more than 20 ft above msl at its
southern end. The lowest part of the former LBNC, the area northeast of Dry Dock No. 1, is less
than 10 ft below msl. The top of the “mole,” the breakwater that extends out into the Pacific
Ocean to form Long Beach Harbor West Basin, is about 12 to 15 ft above msl (see Figure 1-1).
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1.2.2 Climate

The local climate of the West Coast Basin in California is classified as Mediterranean. It is char-
acterized by warm, dry summers and mild winters. High pressure over the Los Angeles coastal
basin blocks moist ocean air masses during most of the year. During winter months, however,
the high-pressure systems weaken, allowing storms from the northern Pacific Ocean to move into
the area. Precipitation usually occurs between November and March, and is generally less than
12 inches annually.

Wind direction is predominantly westerly (on shore), although a gentle, offshore flow typically
occurs at night, as cooled air from the mountains and hills typically flows down the valleys to the
coast. Northeasterly Santa Ana winds, which are high-speed, gusty winds that occasionally
exceed 80 miles per hour, blow offshore during the late summer months (Naval Energy and
Environmental Support Activity [NEESA], 1983).

1.2.3 Geology

The geology of the West Coast Basin consists of up to about 14,000 ft of Miocene to Recent
marine and continental sediments that overlie pre-Miocene basement material. The upper 500 to
700 ft of the stratigraphic column are composed of the San Pedro Formation, Lakewood Forma-
tion, Holocene (Recent) sediments, and constructed fill. The Final Remedial Investigation (RI)
report (BNI, 1997) includes detailed information about the stratigraphy of the area around the
former LBNC.

The former LBNC is located in the northern part of the Peninsular Range Geomorphic Province,
which is dominated by northwest-trending geologic structures. The dominant structural feature
in the Long Beach area is the Newport-Inglewood Structural Zone, expressed 4 miles northeast
of the former LBNC by a chain of elongated, low hills and fault scarps caused by northwest-
trending, left-stepping, en echelon faulting (Randall et al., 1983). The RI report (BNI, 1997)
includes detailed information about major subsurface features and subsidence problems near the
former LBNC.

1.2.4 Hydrology and Flood Potential

Several surface water features, including beaches and rivers, are located within a 5-mile radius of
the former LBNC. There are no reported surface intakes for drinking water within a 15-mile
radius of the former LBNC. Terminal Island is surrounded by the following surface water
bodies: Long Beach Middle Harbor West Basin, between the mole and mainland part of LBNC;
Long Beach Outer Harbor (San Pedro Bay), south and west of the mole; Los Angeles Main
Channel and Turning and East Basins, on the west and northwest sides of Terminal Island;
Cerritos Channel, on the northeast; and Back Channel, on the east. A breakwater separating San
Pedro Bay from the Pacific Ocean is located about 1.6 miles south of the mole. The Los Angeles
River drains into San Pedro Bay at a point located about 1 mile east of the former LBNC. The
Dominguez Channel drains into the East Basin on the north side of Terminal Island between the
Cerritos and Los Angeles Main Channels. Except for the West Basin, there are no surface water
bodies within the boundary of the former LBNC.
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Surface water drainage within the main part of the LBNC generally is toward its lowest topo-
graphic area, northeast of Dry Dock No. 1. Storm drains located throughout the former LBNC
collect surface water runoff. The storm drains convey the runoff from the main part of the
former LBNC to pump stations, which then discharge the water to the West Basin. On the north
side of the mole, storm drains convey runoff into the West Basin. On the south side, runoff is
conveyed to the outer harbor (Jacobs Engineering Group, Inc. [JEG], 1992a).

According to Federal Emergency Management Agency (FEMA) flood insurance rate maps,
Terminal Island is not within an area considered susceptible to flooding during a statistical
100-year or 500-year flood (JEG, 1992a). However, because of subsidence, parts of the former
LBNSY are below msl. These areas could be susceptible to flooding during high tide conditions
if there were a breach of a seawall, or in the event of high precipitation and a failure of the
stormwater pumping system.

1.2.5 Hydrogeology

The Water Quality Control Plan, Los Angeles River Basin (4B) (RWQCB, 1975) designates the
Wilmington/Long Beach area as part of the southern portion of the West Coast Basin. Several
water supply production zones (aquifers) have been identified within the Recent deposits, the
upper Pleistocene Lakewood Formation, and the low Pleistocene San Pedro Formation.

The shallowest water-bearing zone beneath Terminal Island is in the surficial deposits that com-
prise the constructed fills and near-surface native soils (upper Recent deposits). Groundwater is
encountered in these areas generally at a depth between ground level and 25 ft below ground
surface (bgs), with the depth depending, at least in part, on ground surface elevation. Recharge
to the shallow water-bearing interval occurs from infiltration of precipitation and landscape
irrigation water in areas that are not covered with pavement.

Detailed information about the major aquifers reported in the West Coast Basin can be found in
the RI report (BNI, 1997). Although these major aquifers are important water-producing zones
within the West Coast Basin, contamination by seawater intrusion has limited their usefulness in
areas near the coast, including the Terminal Island area. Terminal Island is surrounded by saline
surface waters and groundwater in the upper Recent deposits. The mineral content of the
groundwater under Terminal Island approaches that of seawater (JEG, 1993a).

State of California Water Resources Control Board (SWRCB) Resolution 88-63 (“Sources of
Drinking Water” policy) designates all waters of the state to be suitable or potentially suitable as
sources of drinking water, except water with existing high dissolved solids (total dissolved solids
[TDS] greater than 3,000 mg/L), low sustainable yield (less than 200 gallons per day for a single
well), and waters with contamination that cannot be treated for domestic use by using best
management practices or best economically achievable treatment practices.

Regional Board Resolution No. 98-18, adopted November 2, 1998 by the Los Angeles Regional
Water Quality Control Board, modified the regulatory provisions of the Water Quality Control
Plan for the Los Angeles Region (the Basin Plan) (RWQCB, 1975) by removing the municipal
and domestic use (MUN) beneficial use designation from the aquifers underlying Terminal
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Island, which includes the former LBNC. The Basin Plan retains beneficial uses of industrial
process supply (PROC), industrial service supply (IND), and agricultural supply (AGR) for the
underlying groundwater (RWQCB, 1994). The California Office of Administrative Law
approved the Resolution by their Notice of Approval dated February 9, 2000.

Several pumping stations that may be influencing the groundwater flow regime have been identi-
fied on or near the eastern part of Terminal Island. These pumping activities are enumerated in
the RI report (BNI, 1997).

1.2.6 Groundwater and Surface Water Use

The Dominguez Gap injection barrier, an approximately 3.5-mile-long barrier, is located about
1.5 miles to the northwest of the former LBNC. It has been used since 1971 to inject fresh water
into nearby aquifers to mitigate saltwater intrusion.

Two active municipal groundwater wells are located within 4 miles of the former LBNC. Both
wells are located inland of the Dominguez Gap injection barrier. They are operated by the
Dominguez Water Corporation and reportedly produce from the Silverado aquifer. The wells are
typically operated between March and August each year and are dormant between August and
March, when it is less expensive to purchase imported water.

Several active industrial water supply wells are located within 5 miles of the former LBNC.
These include at least seven active wells operated by the Atlantic Richfield Company (ARCO),
two operated by Texaco Refining and Marketing, Inc., and two operated by Union Oil of
California (UNOCAL) (DWR, 1994). The wells are located inland from the Dominguez Gap
Injection Barrier, and generally produce from the Silverado aquifer.

The Cities of Long Beach and Los Angeles supply water to the former LBNC. The City of Long
Beach supplies water for the former LBNSY. No groundwater is used for water supply at the
former LBNC (BNI, 1997).

1.2.7 Seismic Activity

The former LBNC is located near two known major faults: The Newport-Inglewood fault zone,
located about 4 miles northeast of the former LBNC; and the Palos Verdes fault, located about
1.2 miles southwest of the mole. The RI report (BNI, 1997) includes detailed information about
historical seismic activity of the two faults.

The San Andreas and San Jacinto faults are more distant faults that could produce significant
ground shaking at the former LBNC. Because no known active faults actually pass through the
former LBNC, fault rupture at the complex is not considered to be a credible hazard. Shallow
groundwater conditions and the presence of deep soils with relatively little cohesion make
liquefaction a concern in the event of significant ground shaking (BNI, 1997).
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1.2.8 Surrounding Land Use and Populations

Land use in the vicinity of the former LBNC is port-related, commercial, or industrial (see
Figure 1-3). Residential areas are located more than 2 miles from the former LBNC. On
Terminal Island, the areas east and west of the former LBNC are used for commercial shipping,
liquid bulk handling, heavy industrial activities, and commercial fishing activities. The area
north of the complex is used for oil production activities.

Land use for the areas adjacent to the former LBNC includes primarily port uses, tank farms,
automobile terminals, a cement terminal, cargo handling, cargo terminals, and the Southern
California Edison (SCE) Long Beach Generating Station (LBGS). Located west of Terminal
Island is the Port of Los Angeles, which has general cargo, liquid bulk, commercial fishing,
institutional, industrial, container handling, and other commercial and recreational uses.

1.3 Site Descriptions

This section describes the site arrangement and significant features associated with IR Sites 11,
12, and 13. Except as noted, the site descriptions in this section were summarized from corre-
sponding descriptions in the Feasibility Study (FS) reports for the sites (Battelle, 2001; BNI,
2001).

13.1 IR Site 11

IR Site 11 is the hillside east of Dry Dock No. 1. It is a north-south strip of land about 1,700 ft
long, located in the eastern part of the former LBNSY, as shown in Figure 1-5. IR Site 11 is
bordered primarily by current or former parking lots, including Parking Lots A, E, and F to the
east and Parking Lots G and H to the west. The middle part of IR Site 11 includes Parking Lot
FX. Dry Dock No. 1 is located about 300 ft west of the site, and the West Basin of Long Beach
Harbor is adjacent to the southwestern corner of the site.

IR Site 11 has a steep, west-facing embankment (hillside) along most of its western side. The
embankment is made of soil and is covered by vegetation. It ranges in height from about 24 ft at
its northern end to about 17 ft at a retaining wall in the middle. From the retaining wall to the
southern end of the site, the embankment is only 4 to 5 ft high. The southern end of the site,
referred to as the “level area,” is covered by shotcrete.

East of the embankment, IR Site 11 is essentially flat, at an elevation of about 16 ft above mean
low level water (mllw). An asphalt roadway crosses the site between Parking Lots A and F.
North of this roadway, IR Site 11 consists only of the embankment (northern hillside) adjacent to
the eastern side of IR Site 10 (Parking Lot H). South of the roadway, IR Site 11 widens to a
maximum width of about 250 ft and contains an oil production easement in which active oil
production wells and associated pipelines are located. The middle part of the site, east of the
southern embankment and oil production easement, is currently paved with asphalt. The
southern part of the site, east of the shotcreted area (the oil production easement), is unpaved.
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1.3.2 IR Site 12

IR Site 12, Parking Lot X, toxic sandblast disposal, is about 800 ft by 600 ft in size. It originally
included Parking Lot X, Building 314 (a hazardous storage facility), an oil product easement,
and the Defense Reutilization Marketing Office (DRMO). The site is essentially flat and is
located in the eastern portion of the LBNSY on Pier T (former Pier Echo) (see Figure 1-6).

IR Site 12 is contiguous with IR Site 13 along its southern border. Local oil exploration and
production activities began in the area of IR Sites 12 and 13 in the early 1950s (NEESA, 1983).
The exploration and production led to subsidence, and water injection was initiated as a mitiga-
tion measure. The estimated total subsidence at IR Site 12 ranges from 16 ft at the southern end
of the site to 23 ft at the northern end of the site (BNI, 1997).

By 1971, IR Site 12 was used by the Navy principally as a parking lot. However, between 1971
and 1975, sandblast grit and paint chips that may have contained metals and organotins were
disposed in Lot X (NEESA, 1983) (see Figure 1-6). In addition, drum-crushing operations at
Lot X between 1986 and 1988 also may have resulted in waste disposal within IR Site 12. Drum
contents reportedly included epoxy-based paints, cleaning solvents such as trichloroethylene
(TCE), lubricating oils, and other petroleum-based products. However, the drums were empty
prior to crushing.

In 1994, IR Site 12 was largely paved with asphalt. Thereafter, Parking Lot X was restricted to
the western half of the site. The eastern half, south of the oil easement, was used as the DRMO
scrap yard.

A Site Inspection (SI) report (JEG, 1992a) recommended further investigation of IR Site 12.
As aresult, IR Sites 12 and 13 were described and analyzed together in an FS (BNI, 2001).

1.3.3 IR Site 13

IR Site 13, Tank Farm near Building 303, is about 150 ft wide and up to 380 ft long. The site is
essentially flat and is located in the eastern portion of the LBNSY on Pier T (former Pier Echo)
(see Figure 1-6). It is contiguous with IR Site 12 along its northern border.

Local oil exploration and production activities began in the area of IR Sites 12 and 13 in the
early 1950s (NEESA, 1983). The exploration and production led to subsidence, and water injec-
tion was initiated as a mitigation measure. The estimated total subsidence at IR Site 13 is about
16 ft (BNI, 1997).

Beginning in the early 1970s, IR Site 13 was used by the Navy as a hazardous waste storage area
(tank farm) to store equipment and portable waste storage tanks containing sodium nitrite, citric
acid, trisodium phosphate, fire-fighting foam, waste bilge oil, and sulfides (NEESA, 1983). No
large leaks or spills were reported, but some asphalt areas were stained, indicating leakage from
drums or releases from tank-flushing operations.
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An SI report (JEG, 1992a) recommended further investigation of IR Site 12. Because IR
Sites 12 and 13 are contiguous (the southern border of IR Site 12 is contiguous with the northern
border of IR Site 13), they were described and analyzed together in an FS (BNI, 2001).

1.4 IR Sites 11, 12, and 13 Geology and Hydrogeology

This section describes the geology and hydrogeology of IR Sites 11, 12, and 13. Except as
noted, in this section, geologic and hydrogeologic information for IR Sites 11, 12, and 13 is
summarized from the RI report (BNI, 1997), which provides data and details of the geologic and
hydrogeologic investigations of the sites.

14.1 IR Site 11

Native soils below IR Site 11 are entirely overlain by undifferentiated construction and hydraulic
fill materials. The undifferentiated materials consist of mixtures of loose to medium-dense,
predominantly fine-grained silty sand and sand, with lesser amounts of sandy silt, silt, and clay.
Historic aerial photographs indicate that the fill was emplaced during at least three separate peri-
ods between the mid-1920s and the mid-1950s. The fill beneath IR Site 11 is between 22 ft thick
(on the northwestern corner of the site) and 53 ft thick (on the southeastern corner of the site).

The geologic units within the upper Recent deposits at IR Site 11 comprise three water-bearing
subunits. The subunits include an upper coarse-grained, water-bearing subunit; an underlying
finer-grained, water-bearing subunit; and a lower coarse-grained, water-bearing subunit.

The depth to groundwater in the shallow water-bearing zone at IR Site 11 ranges from about 6 to
16 ft bgs. This range occurs because of the changes in surface elevation at the site. The average
horizontal gradient within the upper coarse-grained, water-bearing subunit at IR Site 11 is about
0.010 ft/ft toward the north-northwest

1.4.2 IR Sites 12 and 13

Much of the Pier T (former Pier Echo) area, including IR Sites 12 and 13, is underlain by undif-
ferentiated construction/hydraulic fill materials. This fill consists of mixtures of loose to
medium-dense, predominantly fine-grained silty sand and sand with lesser amounts of sandy silt,
silt, and clay. The basal contact between the fill and the underlying native materials is not easily
discernable in soil borings and cone penetration test (CPT) soundings because of similarity in
lithologies of the fill and the native materials. Aerial photographs and historical data suggest that
the thickness of fill beneath IR Site 12 is about 47 ft along the northern part of the site to about
60 ft along the southern part of the site (BNI, 1999). Aerial photographs and historical data
suggest that the thickness of fill beneath IR Site 13 is about 60 ft (BNI, 1999).

The geologic units within the upper Recent deposits at IR Sites 12 and 13 comprise four water-
bearing subunits. The subunits include an upper coarse-grained, water-bearing subunit which
includes fill materials and the underlying natural upper silty sand to sand subunit; an underlying
finer-grained, water-bearing subunit; a lower coarse-grained, water-bearing subunit; and a lower
fine-grained, water-bearing subunit.

ROD/RAP, IR Program Sites 11, 12, and 13 Rev. 3
Former Long Beach Naval Shipyard 1-13
August 2006 Section 1.0



The depth to groundwater in the shallow water-bearing zone at IR Sites 12 and 13 is about 18 ft
bgs. The overall groundwater elevation gradient beneath IR Sites 12 and 13 appears relatively
consistent at 0.006 ft/ft (BNI, 1999). The flow direction is toward the north, in the general
direction of the regional gradient and the SCE dewatering system, north-northeast of the site.

The upper water-bearing aquifer at IR Site 12 has a hydraulic conductivity of 1.2 x 107 to
4.8 x 107", which is typical for unconsolidated silty sands (Freeze and Cherry, 1979). The esti-
mated groundwater flow velocity is 4 ft per year.

1.5 Tidal Influences at IR Sites 11, 12, and 13

To assess tidal influence on groundwater, groundwater levels were measured over a period of
several days in 30 monitoring wells on the former LBNC. During this time, tides in the harbor
fluctuated in a sinusoidal manner between approximately 0 and 7 ft mllw. Groundwater levels in
the monitoring wells showed minor fluctuations but did not show corresponding sinusoidal
fluctuations, with one exception. These results demonstrate that groundwater levels on Terminal
Island are not significantly influenced by harbor tides. The absence of fluctuations in ground-
water levels is attributed, in part, to the seawall along the shoreline of the island. This conclu-
sion was substantiated by fluctuations that did not occur in one monitoring well located in an
area with no seawall. Minor fluctuations of groundwater levels observed on Terminal Island are
attributed to a porewater pressure response to the tide cycle.
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2.0: SITE HISTORY

This section provides background information on the activities at IR Sites 11, 12, and 13 that
have led to the current conditions, and on the investigations and activities at these sites that have
been conducted to date under the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA) and other environmental authorities.

2.1 History of IR Sites 11, 12, and 13

IR Sites 11, 12, and 13 are located within the former LBNSY, historically an industrial facility
located on the eastern part of the former LBNC. Except as noted, the site histories in this section
were summarized from the FS reports for the sites (Battelle, 2001 and BNI, 2001).

IR Site 11, Hillside East of Dry Dock No. 1. In 1975, spent black sandblast grit containing paint
residues was reportedly used to fill the low areas within IR Site 11 and to extend the edge of the
embankment westward (see Figure 1-5). No records were found to document the quantity of
spent sandblast abrasives ultimately disposed of at the site. Sandblast material was reportedly
removed from the southern hillside in 1997. In January and February 1994, about 1,400 cubic
yards of additional sandblast-contaminated soil were removed from the southern hillside and
placed in the level area to the south. The potential source of contamination at the site, spent
sandblast grit, is still present at the site (BNI, 1997).

IR Site 12, Parking Lot X, Toxic Sandblast Disposal. IR Site 12 included Parking Lot X, three
other fenced areas, and Building 314 located to the north of the parking lot (see Figure 1-6). IR
Site 12 was offshore until the mid-1920s, when a jetty extending through the site was con-
structed, and fill from dredging was placed south of the SCE facility. Construction of the jetty
resulted in a shoreline extending from near the approximate northern end of Dry Dock No.1
through the northern part of IR Site 12. The remaining part of IR Site 12 was filled in the early
1940s, when the Navy constructed the LBNC.

Beginning in the early 1950s, oil exploration and production activities were conducted in the
area of IR Site 12. Due to petroleum production, the area, including IR Site 12, was impacted by
subsidence. The subsidence was mitigated by water injection initiated in the late 1950s.

Extension and filling of the southern portion of Pier T (former Pier Echo) began in 1953, along
with emplacement of additional fill to elevate the older, northern part of the pier. The fill activi-
ties, completed in 1956, raised the ground surface to its present elevation. Active oil production
wells were last located only in an easement in the northeastern corner of the site.

By 1971, the southern part of IR Site 12 was used as a parking area. Between 1971 and 1975,
between 72 and 100 tons of used sandblast grit containing paint chips were disposed at a location
in Lot X. This sandblast grit and paint chip mixture may have contained metals and organotins.
The disposal volume was 15 ft by 15 ft by 10 ft deep (NEESA, 1983 and JEG, 1992a) and
covered an L-shaped area in the northern portion of the site, next to the western and southern
sides of the oil production easement (see Figure 1-6).
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IR Site 13, Tank Farm near Building 303. Like IR Site 12, IR Site 13 was offshore until a jetty
extending through the site was constructed and fill from dredging was placed south of the SCE
facility. IR Site 13 also was filled in the early 1940s, when the Navy constructed the LBNC.

Beginning in the early 1950s, oil exploration and production activities were conducted in the
area of IR Site 13. Due to petroleum production, the area, including IR Site 13, was impacted by
subsidence. The subsidence was mitigated by water injection initiated in the late 1950s. Exten-
sion and filling of the southern portion of Pier T (former Pier Echo) began in 1953, along with
emplacement of additional fill to elevate the older, northern part of the pier. The fill activities,
completed in 1956, raised the ground surface to its present elevation.

Beginning in the early 1970s, IR Site 13 was used by the Navy as a hazardous waste storage area
(tank farm). The site was used to store equipment and portable waste storage tanks containing
sodium nitrite, citric acid, trisodium phosphate, fire-fighting foam, waste bilge oil, and sulfides
(NEESA, 1983). No large leaks or spills were reported, but some asphalt areas were stained,
indicating leakage from drums or releases from tank-flushing operations.

2.2 Site Investigations

Table 2-1 presents a chronological summary of environmental investigations at IR Sites 11, 12,
and 13.

Table 2-1. Summary of Environmental Investigations at IR Sites 11, 12, and 13

Step Type of Investigation Date Completed
1 Industrial Waste Study 1969
2 Initial Assessment Study 1983
3 Parking Lot X Site Investigation (IR Site 12) 1989
4 RCRA Facility Assessment 1989
5 Site Inspection 1992
6 Phase I RCRA Facility Investigation (/R Site 13) 1992
7 | Remedial Investigation 1997
8 Supplemental Groundwater Investigation (/R Sites 12, 13) 1999
9 | Feasibility Studies 2001
10 | Technical Memorandum (/R Site 12) (FS report Appendix G) 2002

Environmental investigations at IR Sites 11, 12, and 13 began as early as 1969, with the
performance of an industrial waste study at the former LBNC by the Southwest Division Naval
Facilities Engineering Command (SWDIV, 1969). One of the objectives of this study was to
determine the nature and amount of all liquid and solid industrial wastes being discharged into
the storm drain system, being discharged into the harbor, or being buried in the ground. This
was the first environmental investigation of industrial waste at the former LBNC.
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In 1983, NEESA completed an Initial Assessment Study (IAS) of the former LBNC in response
to CERCLA. The IAS was conducted to identify and assess potential threats to human health or
the environment caused by past storage, handling, or disposal of hazardous materials. It was the
first comprehensive study by the United States Department of the Navy (DON) to identify
contaminated sites resulting from past operations at the former LBNC. It included information
on (1) waste-generating sources; (2) waste handling, storage, and transportation procedures;

(3) waste processing procedures; and (4) descriptions of disposal sites and potentially contami-
nated areas.

IR Sites 11, 12, and 13 were identified based on the results of the IAS, and each site was
assessed with respect to contamination characteristics, migration pathways, and potential recep-
tors. The IAS concluded that none of the sites posed a significant threat to human health or the
environment sufficient to warrant a confirmation study. However, it recommended precau-
tionary measures, such as the use of protective clothing and equipment, for excavation for
construction at the sites (NEESA, 1983).

In 1989, Earth Technology Corporation conducted a site investigation at the drum-crushing
operations area of IR Site 12. Soil samples were collected and analyzed for total recoverable
petroleum hydrocarbons (TRPH), volatile organic compounds (VOCs), and polychlorinated
biphenyls (PCBs). The closure report resulting from the site investigation concluded that any
environmental impacts resulting from the drum-crushing operations could have been masked by
the presence of hydrocarbons from the asphalt pavement in the area (Earth Tech, 1989).

In 1991, an SI was conducted at the former LBNSY (JEG, 1992a). The SI verified the presence
of contaminants at IR Sites 11, 12, and 13 that were initially identified by the IAS and by a
Resource Conservation and Recovery Act (RCRA) Facility Assessment (RFA) conducted by the
State of California Department of Health Services (1989). The SI also assessed whether contam-
inants at these sites existed at concentrations that warranted further action and evaluated poten-
tial contamination migration pathways. As a result of the SI, IR Sites 11, 12, and 13 were
recommended for further investigation.

In December 1991, JEG (1992b) conducted a Phase I RCRA facility investigation at IR Site 13
to assess whether additional investigation or corrective measures were warranted. Results from
soil and groundwater samples established the need for further action.

The RI report for IR Sites 11, 12, and 13 was completed in 1997 (BNI, 1997). The RI assessed
potential soil and groundwater contamination at IR Sites 11, 12, and 13, and evaluated the fate
and transport of contaminants, including the potential for leaching of hazardous constituents
from vadose zone soil to groundwater, and the migration and persistence of contaminants in the
saturated zone. The comparison values for metals in soil were their calculated background
threshold concentrations, which were determined during the RI (BNI, 1997). The comparison
values for organics were the U.S. EPA preliminary remediation goals (PRGs) for industrial land
use (U.S. EPA, 1995a).

The RI identified and recommended for further investigation one soil area of potential concern
(AOPC) and two groundwater AOPCs. Groundwater AOPC 1 was dissolved arsenic in the
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upper coarse-grained water-bearing interval at IR Sites 12 and 13. Groundwater AOPC 2 was a
dissolved manganese plume in the upper coarse-grained water-bearing interval at IR Sites 12
and 13.

BNI (1999) then completed a Supplemental Groundwater Investigation to define the extent of
dissolved metals in the groundwater at the two groundwater AOPCs. Based on the analytical
results of this investigation, Groundwater AOPC 1 was recommended for further action, and
Groundwater AOPC 2 was recommended for no further action.

The FS reports for IR Sites 11, 12, and 13 were completed in 2001 (Battelle, 2001 and BNI,
2001), followed by a Technical Memorandum (BNI, 2002) for IR Site 12. The Technical
Memorandum was incorporated into the FS report for IR Sites 12 and 13 (BNI, 2001) as
Appendix G. Results of the RI and FSs for IR Sites 11, 12, and 13, and the Technical Memo-
randum for IR Site 12, are summarized, as appropriate, in subsequent sections of this document.
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3.0:. COMMUNITY PARTICIPATION

The Long Beach community is well informed about the progress of environmental programs at
the former LBNC. A local, citizen-based Restoration Advisory Board (RAB) provides a good
opportunity for public involvement at the former LBNC. The RAB is an advisory body designed
to act as a focal point for the exchange of information between the DON and the local commun-
ity regarding environmental activities at the former LBNC. The RAB meets semiannually. RAB
meetings provide local citizens with the opportunity to provide the DON with input related to the
remedy selection process for the former LBNC IR Program.

The RI report, the FS report, and the Proposed Plan for IR Site 11 were placed in the administra-
tive record and made available to the public on January 16, 2002. The RI report, the FS report,
and the Proposed Plan for IR Sites 12 and 13 were placed in the administrative record and made
available to the public on July 21, 2004. The documents are available in the Administrative
Record file located at SWDIV in San Diego, CA and at the information repository located at the
Long Beach Public Library, Long Beach, CA. Other information is available on the World Wide
Web at: www.bracpmo.navy.mil/bracbases/california/lbnc/default.aspx.

A public notice announcing the availability of the RI report, the FS report, and the Proposed Plan
for IR Site 11; the comment period; and the public meeting was published in the Long Beach
Press-Telegram newspaper, Long Beach, CA, on January 15, 2002. The Proposed Plan for IR
Site 11 was prepared in fact-sheet format and mailed to the former LBNC project mailing list on
January 2, 2002. The public comment period extended from January 16, 2002 to February 15,
2002.

A public notice announcing the availability of the RI report, the FS report, and the Proposed Plan
for IR Sites 12 and 13; the comment period; and the public meeting was published in the Long
Beach Press-Telegram newspaper, Long Beach, CA, on July 11, 2004. The Proposed Plan for
IR Sites 12 and 13 was prepared in fact-sheet format and mailed to the former LBNC project
mailing list on July 6, 2004. The public comment period extended from July 6, 2004 to August
6,2004.

A public meeting was held on January 23, 2002 to present the Proposed Plan for IR Site 11 to the
community, to answer questions, and to accept formal comments. Representatives from the
DON, DTSC, RWQCB, U.S. EPA, POLB, and RAB were present at this meeting.

A public meeting was held on July 21, 2004 to present the Proposed Plan for IR Sites 12 and 13
to the community, to answer questions, and to accept formal comments. Representatives from
the DON, DTSC, U.S. EPA, POLB, and RAB were present at this meeting.

The DON’s responses to the comments received during the comment periods are summarized in
Section 16.0, “The Responsiveness Summary,” of this ROD. Copies of the public notices, the
rosters of public meeting attendees, and the public meeting transcripts are included in

Appendix C.
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In October 1998, the SWDIV updated and finalized its community relations plan (CRP). The
purpose of the CRP, and the community relations program that it describes, is to promote
communication between the public and the DON about the status of remediation at the former
LBNC. The program provides communities and public officials with accurate information about
the IR Program underway at the former LBNC. It also provides citizens and public officials the
opportunity to participate in the cleanup process.
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4.0: SCOPE AND ROLE OF RESPONSE ACTION

Fifteen sites have been investigated at LBNC. Seven of these sites (IR Sites 1 through 7, includ-
ing 6A and 6B) are associated with former LBNAVSTA. The remaining sites (Sites 8 through
14 and 16) are associated with former LBNSY. The current status of each site is summarized
below.

The following are the former LBNAVSTA sites.

e IR Sites 1 and 2 were addressed in a ROD that was finalized in spring 2000. The
selected remedial action for both sites was excavation, in situ air sparging, soil vapor
extraction, land use controls in the form of deed use restrictions, and groundwater
monitoring. Remedial action is currently underway.

e IR Sites 3, 4, 5, and 6A were addressed in a ROD that was finalized on May 19, 1999.
The selected remedies for IR Sites 3, 4, and 6A were institutional controls and moni-
toring. The selected remedy for IR Site 5 was institutional controls. Groundwater
monitoring is complete at IR Sites 3, 4, and 6A.

e Site 6B, Old Scrapyard, was considered under the initial IR program but was never
designated as an IR site. Investigations showed that contaminant concentrations in
soil and groundwater were below baseline sample results. Site closure was requested
and approved by the regulatory agencies in July 1997.

e IR Site 7, Harbor Sediments, has a Draft Final Proposed Plan/Remedial Action Plan
currently under regulatory review. The Feasibility Study Addendum currently is

being finalized and the public comment period for the Proposed Plan is scheduled for
fall/winter 2006/2007.

The following are the former LBNSY sites:

e IR Sites 8 and 10, Building 210, Trichloroethene (TCE) Disposal Site and Parking
Lot H, are addressed in a final ROD/RAP that was issued in September 2004
(Battelle, 2004). The recommended remedy is to use institutional controls to
maintain industrial land use and to prevent unauthorized disturbance of soil and
groundwater.

e IR Site 9 is addressed in a final ROD/RAP that was finalized in July 2005.

e IR Site 11, East of Dry Dock No. 1; IR Site 12, Parking Lot X; and IR Site 13,
Sandblast Grit and Tank Farm Near Building 303, are the subjects of this ROD/RAP.

e IR Site 14, Building 46, was the subject of an Action Memorandum finalized in
September 2000. The selected removal action included soil excavation, enhanced
natural attenuation, groundwater monitoring, and institutional controls.
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e IR Site 16, the former plating area near Building 210, was addressed in an expanded
site inspection report that was finalized on June 27, 2005. The report received
regulatory approval and the site was closed with no further action.

The DON is currently responding to all 15 LBNC sites. The sites are divided into five operable
units, as follows:

OU 1 includes IR Sites 1, 2, 3, and 4

OU 2 includes IR Sites 5 and 6A

OU 3 includes IR Site 7

OU 4 includes IR Sites 8, 9, 10, 12, and 13
OU 5 includes IR Site 11.

There is no OU designation for IR Sites 6B, 14, and 16. The DON has selected the remedy for
IR Sites 1 and 2 in a ROD signed on June 7, 2000; the remedy for IR Sites 3, 4, 5, and 6A in a
ROD signed May 19, 1999; the remedy for IR Sites 8 and 10 in a ROD signed on September 29,
2004; and the remedy for Site 9 in a ROD finalized in July 2005.

The RI report (BNI, 1997), the FS reports (Battelle, 2001; BNI, 2001), and the Proposed Plans
(Battelle, 2002 and 2004) for IR Sites 11, 12, and 13 have been completed. This ROD addresses
soil and groundwater contamination at IR Sites 11, 12, and 13.

The remedial strategy for IR Site 11 consists of:

¢ Using institutional controls in the form of land use covenants (LUCs) to maintain
port-related and industrial land use and to prevent unauthorized disturbance of
soil and groundwater.

e Using groundwater monitoring to ensure that contaminants left in place in the
groundwater do not migrate to surface waters at concentrations in excess of
California Ocean Plan limits (SWRCB, 2001).

For IR Sites 12 and 13, in addition to LUCs and groundwater monitoring, the remedial strategy
for IR Site 12 consists of maintaining pavement and other surface improvements made by the
Port of Long Beach.

The RD/RA Work Plan will include a description of how the remedy will be implemented to
maintain protectiveness and meet requirements of the RAOs.

For all sites, groundwater monitoring will be performed to monitor whether groundwater
contaminants in excess of California Ocean Plan limits (SWRCB, 2001) are migrating to surface
waters.
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5.0: SITE CHARACTERISTICS

This section presents a brief overview of the scope of contamination at IR Sites 11, 12, and 13.
More comprehensive information on the characteristics of IR Sites 11, 12, and 13 can be found
in the RI report (BNI, 1997) and the FS reports (Battelle, 2001 and BNI, 2001) for the sites.

5.1 IR Site 11

IR Site 11 is the hillside east of Dry Dock No. 1. It is a north-south strip of land about 1,700 ft
long, located in the eastern part of the LBNSY (Figure 1-5). Dry Dock No. 1 is located about
300 ft west of the site, and the West Basin of Long Beach Harbor is adjacent to the southwestern
corner of the site.

IR Site 11 has a steep, west-facing embankment (hillside) along most of its western side. The
embankment is made of soil and is covered by vegetation. It ranges in height from about 24 ft at
its northern end to about 17 ft at a retaining wall in the middle. From the retaining wall to the
southern end of the site, the embankment is only 4 to 5 ft high. The southern end of the site,
referred to as the “level area,” is covered by shotcrete.

East of the embankment, IR Site 11 is essentially flat, at an elevation of about 16 ft above mllw.
An asphalt roadway crosses the site between Parking Lots A and F. North of this roadway, IR
Site 11 consists only of the embankment (northern hillside) adjacent to the eastern side of IR Site
10. South of the roadway, IR Site 11 widens to a maximum width of about 250 ft and contains
an oil production easement in which active oil production wells and associated pipelines are
located. The middle part of the site, east of the southern embankment and oil production ease-
ment, is currently paved with asphalt. The southern part of the site, east of the shotcreted area,

is unpaved.

5.1.1 Site Inspection

Potential sources of contamination at IR Site 11 were identified based on the history of site use,
information from previous studies and investigations, and the chemical characteristics of the site.
The source of contamination at IR Site 11 is spent sandblast grit, which contains heavy metals
and possibly tributyltin. Sandblast grit was removed to a level area of the site and covered with
wire mesh and shotcrete as part of an earlier removal action. The potential currently exists for
leaching of heavy metals, such as arsenic, copper, and lead, from sandblast grit into groundwater.

5.1.2 Remedial Investigation/Supplemental Groundwater Investigation
The RI for IR Site 11 (JEG, 1993a) specified the following objectives for the site:
e [Estimate the volume/area of sandblast grit for a removal action

e Evaluate whether groundwater was impacted by the metals contamination of
the sandblast grit
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e If data from monitoring wells indicate that groundwater has been impacted,
evaluate the lateral and vertical extent of contamination.

The RI for IR Site 11 (JEG, 1993a) specified the following field activities:

Collect soil samples to identify sandblast grit

Install monitoring wells up gradient and down gradient of the site
Install wells to evaluate groundwater quality

Analyze groundwater for metals, organotins, and other parameters.

Two AOPCs were defined for IR Site 11 (JEG, 1993a). AOPC 1 is the sandblast grit disposal
area, and AOPC 2 is groundwater potentially impacted by the sandblast grit disposal area (see
Figure 5-1).

5.1.2.1 Results of the Remedial Investigation/Supplemental Groundwater
Investigation—Soil

Inorganic contaminants of potential concern (COPCs) at IR Site 11 were defined by comparing
the target analyte list (TAL) of metals with a preliminary set of criteria. All organic chemicals
representative of site conditions were included in the list of COPCs to be analyzed. The fre-
quency, concentrations, and background data for the contaminants detected in soil at IR Site 11
are presented in Table 5-1.

5.1.2.2 Results of the Remedial Investigation/Supplemental Groundwater
Investigation—-Groundwater

All analytical data from groundwater samples at IR Site 11 were evaluated for usability in
accordance with the United States Environmental Protection Agency’s Risk Assessment
Guidance for Superfund (RAGS) (U.S. EPA, 1991). All organic chemicals representative of site
conditions were included in the list of COPCs to be analyzed. Metals were compared to a
preliminary set of criteria to define COPCs.

All organics in groundwater samples from IR Site 11 were below detection limits. In addition,
results of all organotin analyses were below detection limits. Thus, no organic COPCs were
identified in groundwater beneath IR Site 11. The frequency, concentration, and background
data for metal contaminants detected in groundwater at IR Site 11 are presented in Table 5-2.

5.1.2.3 Contaminant Fate and Transport

The migration analyses for IR Site 11 were limited to metals and organic COPCs detected at con-
centrations above their respective soil screening criteria. Soil COPCs were selected for leaching
and transport modeling based on an initial screening calculation to identify the soil COPCs most
likely to affect groundwater. The soil leaching model VLEACH (U.S. EPA, 1995b) provided
estimates of time-varying leachate concentrations of soil COPCs reaching groundwater. The
groundwater transport model AT123D (International Groundwater Modeling Center, 1993)
provided estimates of resulting concentration in groundwater beneath the AOPCs and at the SCE
wells downgradient of the AOPCs.
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Table 5-1. Organic Analytes and Metals Detected in Soil at IR Site 11

Soil Industrial PRG Ratio of Maximum
Detection Concentration Range or Background Concentration to
Class/Analyte Frequency (mg/kg) Threshold (mg/kg)® | PRG or Background
SVOCs
2-Methyl naphthalene 1/5 ND to 0.039 800" <0.01
Acenaphthene /5 ND to 0.018 360 <0.01
Anthracene 1/5 ND to 0.063 19 <0.01
Benzo(a)anthracene 2/6 ND to 0.59 2.6 0.23
Benzo(a)pyrene 2/6 ND to 1 0.26 3.85
Benzo(b)fluoranthene 2/6 ND to 1.3 2.6 0.50
Benzo(g,h,i)perylene 2/6 ND to 2.8 800® <0.01
Benzo(k)fluoranthene 2/6 ND to 0.67 26 0.03
bis(2-ethylhexyl) phthalate 1/5 ND to 0.24 140 <0.01
Butylbenzylphthalate 1/5 ND to 0.12 100,000 <0.01
Carbazole 1/5 ND to 0.032 95 <0.01
Chrysene 3/6 ND to 0.76 24 0.03
Dibenz(a,h)anthracene 2/6 ND to 0.83 0.26 3.19
Dibutylphthalate 1/5 ND to 0.026 68,000 <0.01
Fluoranthene 2/5 ND to 0.67 27,000 <0.01
Indeno(1,2,3-cd)pyrene 2/6 ND to 1.1 2.6 0.42
Phenanthrene 2/5 ND to 0.25 800 <0.01
Pyrene 3/6 NDto 1.2 20,000 <0.01
Organotins
Dibutyltin 2/10 ND to 0.001 20® <0.01
Tributyltin 2/10 ND to 0.004 20® <0.01
Metals

Aluminum 20/20 6,180 to 29,600 28,850 1.03
Antimony 20/20 0.34t07.8 11.3 0.69
Arsenic 20/20 2210323 17.5 1.85
Barium 20/20 56.4 to 579 275 2.11
Beryllium 11/20 ND to 0.69 1.4 0.49
Cadmium 13/20 ND to 2 1.7 1.18
Calcium 20/20 2,240 to 113,000 NA NA

Chromium (total) 20/20 10.4 to 244 60.9 4.00
Chromium®’ 11 0.003 NA NA

Cobalt 20/20 5.3t065.5 24.5 2.67
Copper 20/20 7.1 to 3,360 798.7 421
Iron 20/20 11,400 to 121,000 48,500 2.49
Lead 20/20 2.4 to 285 185.2 1.54
Magnesium 20/20 3,070 to 17,300 NA NA

Manganese 20/20 150 to 3,350 867 3.86
Mercury 16/20 ND to 0.8 2.5 0.32
Nickel 15/20 ND to 89.3 32.6 2.74
Potassium 10/20 ND to 4,200 NA NA

Selenium 6/20 ND to 4.7 1.4 3.36
Silver 8/20 ND to 1.4 1.5 0.93
Sodium 8/20 ND to 1,440 NA NA

Thallium 9/20 ND to 4.9 42 1.17
Vanadium 20/20 19.6 to 102 84.9 1.20
Zinc 18/20 ND to 3,630 844.9 4.30

(a) Industrial soil PRG (U.S. EPA, 2000) used for organic analytes, and background threshold determined during
the RI (BNI, 1997) used for metals.
(b) Surrogate PRG assigned — naphthalene for PAHs without PRGs, and tributyltin oxide for organotins.
Note: Some organic chemicals may be eliminated from the COPC candidacy list as possible laboratory contaminants
if (1) they are potential lab contaminants, or (2) they are detected at very low frequencies and low
concentrations, and/or (3) they are reported only as estimated values.
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Table 5-2. Metals Detected in Groundwater at IR Site 11

California
Ratio of Ocean Plan
Background Maximum Limiting
Detection Concentration Range Threshold Concentration | Concentration
Class/Analyte Frequency (ug/L) (ug/L) to Background (ng/L)®
Metals
Antimony 2/3 ND to 2.8 61.6 0.05 NA
Arsenic 2/3 ND to 8.7 27.6 0.32 8
Barium 3/3 57.5t0 85.6 177.7 0.48 NA
Cadmium 1/3 ND to 0.22 1.7 0.13 1
Calcium 3/3 204,000 to 75,000 NA NA NA
Chromium (total) 2/3 ND to 2.6 2.9 0.90 2
Cobalt 2/3 ND to 1.5 7.1 0.21 NA
Iron 3/3 417 to 3,130 14,398 0.22 NA
Magnesium 3/3 373,000 to 1,190,000 NA NA NA
Manganese 3/3 182 to 895 4,710 0.19 NA
Mercury 1/3 ND to 0.047 0.9 0.05 0.04
Nickel 1/3 ND to 15.8 95.8 0.16 5
Potassium 3/3 195,000 to 498,000 NA NA NA
Silver 173 ND to 1.4 7.2 0.19 0.7
Sodium 3/3 4,180,000 to 9,830,000 NA NA NA
Thallium 2/3 ND to 4.4 7.5 0.59 NA
Vanadium 2/3 ND to 2.4 10.7 0.22 NA
Zinc 1/3 ND to 2.3 291.0 <0.01 1
(a) Water Quality Objectives (SWRCB, 2001) for protection of marine aquatic life. Six-month median limiting

concentrations.
(b) Background thresholds determined during the RI (BNI, 1999) for metals.

Conceptual Model. The vadose zone beneath IR Site 11 is composed of undifferentiated
construction/hydraulic fill of fine-grained silty sand and sand with lesser amounts of sandy silt,
silt, and clay. The water table occurs within the fill, which overlies a silty sand and sand unit.
The thickness of the upper sands (fill and underlying sand) ranges from about 30 to 60 ft. Within
AOPC 1, along the southern end of IR Site 11 (see Figure 5-1), the shallow water table is 17 ft
bgs. The leaching migration analysis assumed a water table depth of 15 ft.

Most of AOPC 2, north of AOPC 1 (see Figure 5-1), is a west-facing slope where the shallow
water table is between 19 and 25 ft bgs beneath the crest of the slope, and between 1 and 3 ft bgs
along most of the toe of the slope. Minor seepage occurs along a portion of the toe. The leach-
ing analysis assumed a 6-ft-bgs average depth to groundwater for AOPC 2. In addition, sand-
blast grit was assumed to be limited to the upper 3 ft of soil at AOPC 2. The transport analysis
assumed a saturated thickness of 30 ft.

The general trend of groundwater flow for IR Site 11 is northward to the dewatering system at
SCE. In addition, minor, localized influence on groundwater flow direction likely occurs in the
vicinity of the groundwater seepage from the toe. Water-level data do not reflect any influence
on groundwater flow by the Dry Dock No. 1 dewatering system.
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Groundwater velocity at IR Site 11 was estimated as about 25 ft per year, assuming a hydraulic
conductivity of 2.5 ft per day, a northward hydraulic gradient of 0.01, and an effective porosity
of 0.35.

Contaminant Migration. Both organic chemicals and metals were COPCs for both AOPCs at
IR Site 11.

Metal COPCs at AOPC 1. The concentrations of aluminum, arsenic, barium, chromium, cobalt,
copper, lead, manganese, nickel, thallium, vanadium, and zinc in soil at IR Site 11, AOPC 1
exceed their soil background thresholds. A vadose-zone screening analysis was performed for
these metals using the Summers model (U.S. EPA, 1989b). The results for the scenario of future
soil leaching under existing, paved conditions showed that concentrations of three metals
(copper, thallium, and zinc) might exceed California Ocean Plan limits and background
thresholds in the groundwater under the AOPC. The leaching screening analysis for the unpaved
scenario showed that six metals (arsenic, copper, lead, nickel, thallium, and zinc) may affect
groundwater beneath AOPC 1 at concentrations above California Ocean Plan limits and above
background thresholds.

These COPCs were analyzed further using the VLEACH model to calculate their leaching rates
to groundwater. The AT123D model then was used to calculate the resulting groundwater
concentrations beneath the AOPC and the nearest SCE dewatering wells. The modeling results
for the scenario of future leaching under existing, paved conditions showed that copper and zinc
would affect groundwater beneath AOPC 1 at concentrations above California Ocean Plan limits
but below their respective groundwater background threshold concentrations. The modeling
results also showed that thallium would affect groundwater at AOPC 1 at a concentration below
its California Ocean Plan limit. For the SCE wells, the modeling results showed that the metals
would affect groundwater at concentrations below California Ocean Plan limits.

For the unpaved scenario, the VLEACH and AT123D modeling results showed that two metals,
copper and zinc, would affect groundwater at AOPC 1 at concentrations above California Ocean
Plan limits, but below groundwater background threshold concentrations. The modeling results
also showed that arsenic and thallium would affect groundwater at concentrations at slightly
below California Ocean Plan limits. However, when combined with average detected
groundwater concentrations, these metals would exceed California Ocean Plan limits. Arsenic
would be below its groundwater background threshold concentration, and thallium would be
above its groundwater background threshold concentration.

The average detected groundwater concentration for nickel beneath IR Site 11 presently exceeds
its California Ocean Plan limit, but not its background threshold concentration. In addition,
modeling results showed that future leaching would not significantly increase the existing
detected concentration. For the SCE wells, the modeling results showed that the metals would
affect groundwater at concentration below California Ocean Plan limits.

Organic COPCs at AOPC 1. The vadose-zone screening results for the scenario of existing,
paved conditions at AOPC 1 showed that two PAHs, phenanthrene and pyrene, might affect
groundwater at concentration above California Ocean Plan limits. For the unpaved scenario, the
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screening analysis showed that one semivolatile organic compound (SVOC), tributyltin, and
11 polycyclic aromatic hydrocarbons (PAHs) might affect groundwater at AOPC 1 at
concentrations above California Ocean Plan limits. These COPCs were further evaluated for
transport in groundwater using the VLEACH and the AT123D modeling programs.

For scenarios of both existing, paved conditions and hypothetical 2-year unpaved conditions, the
VLEACH and AT123D modeling results showed that the organic COPCs would affect
groundwater beneath AOPC 1 and at the SCE wells at concentration below California Ocean
Plan limits.

No further action was recommended for IR Site 11, AOPC 1 (BNI, 1997).

Metal COPCs at AOPC 2. The concentrations of arsenic, barium, cadmium, chromium, cobalt,
copper, lead, manganese, nickel, selenium, and zinc in the soil at IR Site 11, AOPC 2 exceed
their soil background thresholds. A vadose-zone screening analysis was performed for these
metals using the Summers model (U.S. EPA, 1989b). The results for both infiltration scenarios
(existing, paved conditions and hypothetical 2-year unpaved conditions) showed that seven
metals (arsenic, cadmium, copper, lead, nickel, selenium, and zinc) might affect groundwater at
AOPC 2 at concentrations above California Ocean Plan limits and above groundwater
background thresholds. These COPCs were analyzed further using the VLEACH modeling
program to calculate their leaching rates to groundwater and the AT123D modeling program to
calculate the resulting groundwater concentrations beneath AOPC 2 and the nearest SCE
dewatering wells.

The modeling results for the scenario of existing, paved conditions showed that five metals
(arsenic, cadmium, copper, nickel, and zinc) would affect groundwater beneath AOPC 2 at
concentrations above California Ocean Plan limits and above background thresholds. For
selenium, the modeling results showed that groundwater would be affected at a concentration
above the California Ocean Plan limit, but that the groundwater background threshold would not
be exceeded. With the existing, paved infiltration scenario for lead, the modeling results showed
that groundwater would be affected at a concentration below the California Ocean Plan limit.
For the SCE wells, the modeling results showed that all metals would affect groundwater at
concentrations below California Ocean Plan limits.

For the unpaved scenario, the modeling results indicated that the metals would affect
groundwater beneath AOPC 2 and at the SCE wells at concentrations below California Ocean
Plan limits and below background thresholds. The average detected groundwater concentration
for nickel beneath IR Site 11 presently exceeds its California Ocean Plan limit. However,
modeling results show that future leaching would not significantly increase the existing detected
concentrations.

Organic COPCs at AOPC 2. The Summers model (U.S. EPA, 1989b) was used to assess the
leaching potential to groundwater for the organic COPCs in soil at IR Site 11, AOPC 2. Results
of analyses for both infiltration scenarios (existing, paved conditions and hypothetical 2-year
unpaved conditions) showed that nine PAHs (benzo[a]anthracene, benzo[b]fluoranthene,
benzo[g,h,i]-perylene, benzo[k]fluoranthene, chrysene, dibenz[a,h]anthracene, indeno[1,2,3-c,d]-
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pyrene, phenanthrene, and pyrene) might affect groundwater at AOPC 2 at concentrations above
the California Ocean Plan limit for total PAHs. Thus, these COPCs were further evaluated for
transport in groundwater using the VLEACH and AT123D modeling programs.

The modeling results for existing, paved conditions showed that individual PAHs would affect
groundwater at AOPC 2 at concentrations below California Ocean Plan limits. However, the
sum of all PAHs may affect groundwater at AOPC 2 at a concentration slightly above the
California Ocean Plan limit. For the SCE wells, the modeling results for all PAHs showed that
groundwater would be affected at concentrations below California Ocean Plan limits. For the
unpaved scenario, the modeling results showed that individual PAHs would affect groundwater
at AOPC 2 and at the SCE wells at concentrations below California Ocean Plan limits.

No further action was recommended for IR Site 11, AOPC 2 (BNI, 1997).

5.2 IR Site 12

IR Site 12 is located in the eastern part of the former LBNSY on Pier T (former Pier Echo) (see
Figure 1-2). The dimensions of the site are approximately 800 ft by 600 ft. It is essentially flat
and was largely paved with asphalt from 1994 until 2001. The redevelopment of the former
LBNSY to date has included the removal of all buildings and surface structures in the site
vicinity and added landscaping, paved roadways, and a parking area for the new Port of Long
Beach Maintenance and Repair facility and shipping container storage yard.

The former LBNSY storm drain system collected surface drainage from the site vicinity and
conveyed it to the West Basin of Long Beach Harbor, about 500 ft west of the southwestern
corner of the site. The Long Beach Back Channel is from 500 to 700 ft east of the eastern border
of the site.

Local oil exploration and production activities have been conducted throughout IR Site 12 since
the early 1950s (NEESA, 1983). These activities led to subsidence and the initiation of water
injection as a mitigation measure.

5.2.1 Site Investigation

Potential sources of contamination at IR Site 12 were identified based on the history of the site
use, information from previous studies and investigations, and the chemical characteristics of the
site.

Historically, sandblast grit/paint chips disposed at IR Site 12 may have contained metals and
organotins. In addition, drum-crushing operations on the site may have led to contamination.
Although drums were reportedly emptied before crushing, their original contents included
epoxy-based paints and cleaning solvents such as TCE, lubricating oils, and other petroleum-
based products.

Sources of contamination in the drum-crushing area of IR Site 12 included surface spills and
asphalt material encountered beneath the surface. Subsurface soils at the site appeared to be
contaminated from infiltration and leaching of wastes from the surface because the concentration
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profile decreases with depth. Although the presence of tributyltin was not confirmed, sandblast
grit contaminated with other metals and organotins was considered a potential subsurface source
of contamination in Parking Lot X (see Figure 1-6). Non-tributyltin sandblast grit possibly
exposed at the surface in Parking Lot X also was considered a potential source of contamination.

Data from other naval facilities that tested sandblast grit contaminated with tributyltin showed
that, under worst-case conditions, sandblast grit could cause tributyltin to impact groundwater
under IR Sites 12 and 13. Leaching of other metals from the sandblast grit also was considered a
potential source of groundwater contamination.

5.2.2 Remedial Investigation/Supplemental Groundwater Investigation

The RI for IR Site 12 (JEG, 1993b) specified the number and location of sampling points for
subsurface soil and groundwater and the general area of geophysical investigation. The RI also
specified objectives, studies, and field activities for the sites, which were revised following an
aerial photograph review (BNI, 1994b).

During the RI, sampling was conducted using a phased approach, including planned (phase 1)
sampling, and conditional (phase 2) sampling based on preliminary results from phase 1.
Sampling included soil sampling, in situ groundwater sampling, CPTs, installation of and
sampling from groundwater monitoring wells, aquifer testing, and groundwater elevation moni-
toring. The locations of soil borings, monitoring wells, and CPTs for IR Site 12 are shown in
Figure 5-2.

5.2.2.1 Results of the Remedial Investigation/Supplemental Groundwater
Investigation—Subsurface Soil

Soil samples were collected at IR Site 12 and analyzed for organic chemicals and metals, as
specified in the SAP (JEG, 1993a) and subsequent technical memoranda (BNI, 1994b and BNI,
1995a). COPCs at IR Site 12 were defined by comparing their concentrations with a preliminary
set of criteria. The comparison values for metal analytes in soil were their calculated background
threshold concentrations. The comparison values use for organic analytes were the U.S. EPA
preliminary remediation goals (PRGs) for industrial land use (U.S. EPA, 1995a).

The COPCs detected in IR Site 12 soil included 14 TAL metals detected above background
thresholds and organic compounds including VOCs, SVOCs (PAHs, phthalates, and phenol),
pesticides, PCBs, and organotins (BNI, 1997). Table 5-3 lists these constituents and shows the
ratio of the maximum detected concentration of each to its respective comparison value.

Because they were found in soil above their threshold concentrations, the RI report (BNI, 1997)
identified the following metals as COPCs for soil at IR Site 12: aluminum; antimony; arsenic;
barium; chromium (total); cobalt; copper; iron; lead; manganese; mercury; nickel; vanadium; and
zinc. The organic COPCs found in soil at IR Site 12 above industrial soil PRGs included the
PAHs anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)-
fluoranthene, chrysene, dibenz(a,h)anthracene, and indeno[1,2,3-c,d]pyrene. All VOCs,
phthalates, pesticides, PCBs, and organotins were below their respective PRGs.
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Table 5-3. Organic Analytes and Metals Detected in Soil at IR Site 12

Soil Industrial Ratio of
PRG or Maximum
Concentration Background | Concentration
Frequency of Range Threshold® to PRG or
Class/Analyte Detection® (mg/kg) (mg/kg) Background
VOCs
1,1,1-Trichloroethane 1/16 ND to 0.002 3,000 <0.01
Carbon disulfide 1/16 ND to 0.002 52 <0.01
Ethylbenzene 1/16 ND to 2.6 3,100 <0.01
Methyl ethyl ketone 1/16 ND to 0.004 34,000 <0.01
Methylene chloride 1/16 ND to 0.003 25 <0.01
Tetrachloroethylene 1/16 ND to 0.006 25 <0.01
Toluene 1/16 ND to 4.4 2,700 <0.01
Xylenes (total) 5/16 ND to 21 980 0.02
SVOCs
1,2,4-Trichlorobenzene 1/81 ND to 0.026 5,900 <0.01
2-Methylnaphthalene 16/81 ND to 92 800 0.12
4-Methylphenol 4/81 ND to 0.170 3,400 <0.01
Acenaphthene 5/81 ND to 66 360 0.18
Anthracene 8/81 ND to 22 19 1.16
Benzo(a)anthracene 35/137 ND to 30 2.6 11.54
Benzo(a)pyrene 36/137 ND to 24 0.26 92.31
Benzo(b)fluoranthene 30/137 ND to 25 26 9.62
Benzo(g,h,i)perylene 31/137 ND to 32 800®@ 0.04
Benzo(k)fluoranthene 18/137 ND to 75 26 2.88
bis(2-ethylhexyl)phthalate 6/81 ND to 1.7 140 0.01
Butylbenzylphthalate 4/81 ND to 2.2 100,000 <0.01
Carbazole 2/81 ND to 68 95 0.72
Chrysene 45/137 ND to 29 24 1.21
Dibenz(a,h)anthracene 14/137 ND to 6.1 0.26 23.46
Dibenzofuran 2/81 ND to 64 2,700 0.02
Dibutyl phthalate 11/81 NDto 1.2 68,000 <0.01
Dimethyl phthalate 1/81 ND to 0.57 100,000 <0.01
Fluoranthene 36/137 ND to 87 27,000 <0.01
Fluorene 7/137 ND to 17 300 0.06
Indeno(1,2,3-cd)pyrene 19/137 ND to 65 2.6 25.00
Naphthalene 8/137 ND to 40 800 0.05
Phenanthrene 24/137 ND to 81 800 0.10
Phenol 1/81 ND to 26 100,000 <0.01
Pyrene 47137 ND to 54 20,000 <0.01
Pesticides/PCBs

4,4'-DDD 2/5 ND to 0.0096 7.9 <0.01
4,4'-DDE 2/5 ND to 0.012 5.6 <0.01
4,4'-DDT 1/5 ND 0.013 5.6 <0.01
alpha-Chlordane 2/5 ND to 0.0054 1.5@ <0.01
Endosulfan I 1/5 ND to 0.0025 34 <0.01
Endosulfan IT 1/5 ND to 0.011 34® <0.01
Endrin aldehyde 1/5 ND to 0.022 200® <0.01
Endrin ketone 1/5 ND to 0.006 200 <0.01
gamma-Chlordane 1/5 ND to 0.0049 1.5® <0.01
beta-HCH 2/5 ND to 0.011 1.1 0.01
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Table 5-3. Organic Analytes and Metals Detected in Soil at IR Site 12 (continued)

Soil Industrial Ratio of
PRG or Maximum
Concentration Background | Concentration
Frequency of Range Threshold® to PRG or
Class/Analyte Detection® (mg/kg) (mg/kg) Background
Pesticides/PCBs (cont’d)
Heptachlor 1/5 ND to 0.0072 0.42 0.02
Heptachlor epoxide 2/5 ND to 0.016 0.21 0.08
Aroclor 1248 1/79 ND to 0.27 0.34 0.79
Aroclor 1254 1/79 ND to 0.13 19 <0.01
Aroclor 1260 2/79 ND t0 0.13 0.34 0.38
Organotins
Dibutyltin 2/19 ND to 0.004 20@) <0.01
Monobutyltin 3/18% ND to 0.004 20@) <0.01
Metals
Aluminum 68/68 4,280 to 29,400 28,850 1.02
Antimony 66/68 NDto 15.8 11.3 1.40
Arsenic 68/68 2.3 t0 49 17.5 2.80
Barium 68/68 24.2 to 1,190 275 4.33
Beryllium 54/68 ND to 0.57 1.4 0.41
Cadmium 7/68 ND to 0.5 1.7 0.29
Calcium 64/68 ND to 114,000 NA NA
Chromium (total) 66/68 ND to 268 60.9 4.40
Cobalt 68/68 4.4 t0 40.9 24.5 1.67
Copper 58/68 ND to 3,060 798.7 3.83
Iron 68/68 8,730 to 110,000 48,500 2.27
Lead 66/68 ND to 2,080 185.2 11.23
Magnesium 62/68 ND to 17,000 NA NA
Manganese 68/68 129 to 2,250 867 2.60
Mercury 35/68 ND to 5.8 2.5 2.32
Nickel 60/68 ND to 47.3 32.6 145
Potassium 54/68 ND to 6,810 NA NA
Selenium 8/68 NDto 1.2 1.4 0.86
Silver 4/68 NDto 1.2 1.5 0.80
Sodium 43/68 ND to 2,020 NA NA
Thallium 58/68 ND to 3.5 4.2 0.83
Vanadium 68/68 12.5t096.9 84.9 1.14
Zinc 58/68 ND to 1,880 844.9 2.23
Other
TRPH | 5/6 | NDt03,990 | 1,000 | 3.99

(a) Surrogate PRG assigned—naphthalene for PAHs without PRGs, chlordane for alpha- and gamma-chlordane,
endosulfan for endosulfan I and endosulfan II, endrin for endrin aldehyde and endrin ketone, and tributyltin
oxide for organotins; 1,000 mg/kg value for TRPH is the LUFT Manual (SWRCB, 1989) maximum allowable
TPH-D value for sites with medium leaching potential.

(b) Total number of samples includes field duplicates. For the combination of SVOCs and PAHs, some samples
are counted twice, due to SVOC and PAH analyses being performed on the same sample.

(¢) Industrial PRG (U.S. EPA, 1995a) used for organic analytes, and background threshold used for metals.

(d) Total number of samples is 7 due to two additional samples analyzed only for PCBs (not pesticides).

(e) Total number of samples is 18 due to one sample result rejected during validation.

Bold indicates maximum results greater than PRG (organics) or background (metals).
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As a result of the distribution of contaminants in soil at IR Site 12, two subsurface soil AOPCs
were identified for IR Sites 12 and 13 (see Figure 5-2):

e Soil AOPC 1, soils beneath IR Site 12, former drum-crushing area
e Soil AOPC 2, soils beneath the remainder of IR Sites 12 and 13.

Because of PAHs in the soil, further action was recommended for Soil AOPC 1 (BNI, 1997). No
further action was recommended for Soil AOPC 2 (BNI, 1997).

5.2.2.2 Results of the Remedial Investigation/Supplemental Groundwater
Investigation—Groundwater

All analytical data from groundwater samples at IR Site 12 were evaluated for usability in
accordance with the RAGS (U.S. EPA, 1991). All organic chemicals representative of site con-
ditions were included in the list of COPCs to be analyzed. Metals were compared to a prelimi-
nary set of criteria to define COPCs.

The frequency, concentration, and background data for metal contaminants detected in ground-
water at IR Site 12 during the RI (BNI, 1997) are presented in Table 5-4.

Organic analytes measured in groundwater at IR Site 12 included acetone, phthalates, and iso-
phorone. All of the organic analytes found groundwater at IR Site 12 were below their respec-
tive PRG screening criteria.

Concentrations of TAL metals in groundwater samples from several IR Site 12 locations were
above background threshold concentrations. The distribution of these metal analytes in ground-
water above background thresholds is shown in Figure 5-3. Because they were found in ground-
water above their threshold concentrations, the following metals were identified as COPCs for
groundwater at IR Site 12: arsenic; barium; cobalt; iron; manganese; nickel; selenium; thallium;
and vanadium.

A review of historical aerial photographs, local hydrogeology, and subsequent confirmation soil
sampling showed that the source of these elevated metal concentrations was probably related to a
former (now buried) ground surface that is currently situated at the groundwater table due to
regional subsidence (BNI, 1999). In natural environments, iron and manganese oxides are con-
centrated in the subsurface soil due to weathering. Arsenic and other metals may be adsorbed in
these oxides.

As a result of the distribution of metal contaminants in groundwater, two groundwater AOPCs
were identified for IR Site 12:

e Groundwater AOPC 1, dissolved arsenic in the upper coarse-grained water-
bearing interval at IR Site 12

e Groundwater AOPC 2, dissolved manganese-nickel-cobalt plume in the upper
coarse-grained water-bearing interval at IR Sites 12 and 13.
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Table 5-4. Organic Analytes and Metals Detected in Groundwater at IR Site 12

Tap Water Ratio of
PRG or Maximum
Background | Concentration
Frequency of Concentration Range | Threshold® to PRG or
Class/Analyte Detection® (Hg/kg) (Ug /kg) Background
VOCs
Acetone 2/3 | ND to 9 610 0.01
SVOCs
Butylbenzylphthalate 1/25 ND to 1 7,300 <0.01
Dibutyl phthalate 9/25 ND to 2 7,300 <0.01
Diethyl phthalate 3/25 ND to 1 29,000 <0.01
Isophorone 1/25 ND to 0.8 71 0.01
Metals
Antimony 22/31 ND to 25.7 61.6 0.42
Arsenic 23/33© ND to 915 27.6 33.15
Barium 30/31 ND to 361 177.7 2.03
Beryllium 1/309 ND to 0.64 2.0 0.32
Cadmium 5/31 ND to 0.66 1.7 0.39
Calcium 31/31 33,200 to 1,200,000 NA NA
Chromium (total) 5/31 ND to 2.4 2.9 0.83
Cobalt 18/31 ND to 20.9 7.1 2.94
Copper 6/31 ND to 28.1 107.2 0.26
Iron 26/31 ND to 15,300 14,398 1.06
Magnesium 31/31 50,300 to 1,130,000 NA NA
Manganese 31/31 203 to 8,920 4,710 1.89
Mercury 1/31 ND to 0.26 0.9 0.29
Nickel 19/31 ND to 155 95.8 1.62
Potassium 27/31 ND to 454,000 NA NA
Selenium 2/31 ND to 47.6 40 1.19
Silver 3/31 ND to 1.2 7.2 0.17
Sodium 31/31 135,000 to 8,960,000 NA NA
Thallium 4/31 ND t0 9.6 7.5 1.28
Vanadium 12/31 ND to 32.5 10.7 3.04
Zinc 10/31 ND to 237 291 0.81
(a) Total number of samples and number of detects excludes field duplicates and matrix spike samples where

(b)
(©)
(d)

regular sample was analyzed; however, if duplicate or spike result was a detect and regular was a nondetect, the
higher result was retained (table does not include results for monitoring well MW-45, which is included with IR

Site 13 data).

Tap water PRG (U.S. EPA, 1995a) used for organic analytes, and background threshold used for metals.
Total number of samples is 33 due to two additional samples analyzed only for arsenic.
Total number of samples is 30 due to one excluded unverified and unvalidated value.

Bold indicates maximum results greater than PRG (organics) or background (metals).
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Because arsenic was measured at concentrations above the risk-based screening criteria devel-
oped to protect human health and the environment, Groundwater AOPC 1 was recommended for
further action (BNI, 1997).

Because nickel was present in concentrations that exceeded risk-based screening criteria at only
one location, Groundwater AOPC 2 was not recommended for further action (BNI, 1997).

5.2.2.3 Results of the Remedial Investigation/Supplemental Groundwater
Investigation—Vadose Zone Soil

Because metal contaminants were found in groundwater beneath IR Site 12, vadose zone soil
samples were collected along with saturated soil near the center of the known groundwater
plumes to identify the source of the dissolved arsenic, nickel, manganese, and cobalt in ground-
water at IR Site 12. As a result, the RI report (BNI, 1997) identified two vadose zone AOPCs.
The size and areal coverage of these vadose zone AOPCs were identical to the size and areal
coverage their respective Groundwater AOPCs shown in Figure 5-4.

Because contaminants at Vadose Zone AOPC 1 exceeded screening criteria only infrequently, no
further action was recommended for the vadose zone soil at the AOPC (BNI, 1997). However,
petroleum hydrocarbons in the soil may have caused the reducing conditions in the groundwater,
as oxygen was taken up by biodegradation. In turn, the reducing conditions may have contrib-
uted to dissolving of iron and manganese oxides.

No metals concentrations at Vadose Zone AOPC 2 exceeded screening criteria. No further
action was recommended for the vadose zone soil at the AOPC (BNI, 1997).

5.2.2.4 Contaminant Fate and Transport

Leaching and transport analysis (vadose-zone and saturated-zone migration analyses) for COPCs
at Soil AOPC 1 and Soil AOPC 2 was done to determine whether predicted concentrations of
contaminants in groundwater that result from leaching, would exceed surface water quality
criteria at potential discharge locations to surface water bodies. Two scenarios were modeled.
The first, the paved infiltration scenario, assumed that Soil AOPCs 1 and 2 were paved. The
second, the unpaved infiltration scenario, assumed that the Soil AOPCs were entirely uncovered
for 2 years and then repaved.

Soil COPCs were selected for leaching and transport modeling based on an initial screening cal-
culation to identify the soil COPCs most likely to affect groundwater. The soil leaching model
VLEACH provided estimates of time-varying leachate concentrations of soil COPCs reaching
groundwater. The groundwater transport model AT123D provided estimates of resulting con-
centration in groundwater beneath the AOPCs and at the SCE wells downgradient of the AOPCs.

The vadose zone leaching screening analysis considered the concentrations of the COPCs
reported in groundwater in addition to the concentrations contributed by the potential leachate
from the Soil AOPCs. The analysis used an unpaved infiltration rate for soil estimated at

10 percent annual precipitation or 1.15 inches/year. A detailed discussion of the fate and
transport leaching screening methods are presented in the RI report (BNI, 1997a).
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A fate and transport analysis for Vadose Zone AOPCs was not conducted separately. The soil
and groundwater of these areas, which also are within the boundaries of Soil AOPCs 1 and 2,
were included in the analyses for the Soil AOPCs.

The migration analyses for IR Sites 12 and 13 were limited to metals and organic COPCs
detected at concentrations above their respective screening criteria.

Conceptual Model. The vadose zone beneath IR Sites 12 and 13 is composed of undifferentiated
construction/hydraulic fill of fine-grained silty sand and sand with lesser amounts of sandy silt,
silt, and clay. The water table occurs within the fill, which overlies a silty sand and sand unit.
The thickness of the upper sands (fill and underlying sands) is about 70 ft. The shallow water
table is about 17 to 18.5 ft bgs, and flow is northward toward the dewatering system at SCE. The
leaching migration analysis assumed a water table depth of 18 ft.

Although the saturated thickness of the upper coarser-grained, water-bearing interval is about
50 ft at IR Site 12, non-detect analytical results indicate that the IR Site 12 dissolved arsenic
plumes are limited to the uppermost 10 to 15 ft of the saturated zone. The transport analyses
assumed a saturated thickness of 30 ft. Groundwater velocity was estimated at about 4 ft/year,
assuming a hydraulic conductivity of 0.8 ft/day, a hydraulic gradient of 0.005, and an effective
porosity of 0.35.

Contaminant Migration. Both organic chemicals and metals were COPCs for Soil AOPC 1 and
Soil AOPC 2 at IR Sites 12 and 13.

Metal COPCs in Soil AOPC 1. The concentrations of aluminum, arsenic, barium, chromium,
cobalt, copper, lead, manganese, nickel, thallium, vanadium, and zinc in soil at IR Site 12, Soil
AOPC 1 exceeded their soil background thresholds. A vadose-zone screening analysis was
performed for these metals using the Summers model (U.S. EPA, 1989b). The results for both
infiltration scenarios, existing conditions and 2-year unpaved conditions, showed that
concentrations of five metals (arsenic, hexavalent chromium, copper, lead, and zinc) might affect
groundwater at the AOPC at concentrations above California Ocean Plan limits (SWRCB, 2001)
and above groundwater background thresholds. For the leaching analyses, the soil
concentrations of hexavalent chromium were assumed to be 0.1 percent of total chromium
concentrations.

The COPCs were analyzed further using the VLEACH model to calculate their leaching rates to
groundwater. The AT123D model then was used to calculate the resulting groundwater
concentrations beneath the AOPC and the nearest SCE dewatering wells. The modeling results
for the infiltration scenario of the then-existing conditions showed that arsenic, copper, and zinc
would affect groundwater beneath Soil AOPC 1 at concentrations above California Ocean Plan
limits (SWRCB, 2001) and above their respective groundwater background threshold
concentrations. The modeling results further showed that, under then-existing infiltration
conditions, hexavalent chromium and lead would affect groundwater at Soil AOPC 1 at
concentrations below their California Ocean Plan limits. For the SCE wells, the modeling results
showed that all metals would affect groundwater at concentrations below California Ocean Plan
limits.
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For the unpaved infiltration scenario, the VLEACH and AT123D modeling results showed that
copper would affect groundwater at Soil AOPC 1 at concentrations above its California Ocean
Plan limit, but below its groundwater background threshold concentration.

The average detected groundwater concentration for three metals (arsenic, copper, and zinc) at
IR Sites 12 and 13 presently exceed California Ocean Plan limits. Modeling results showed that
future leaching might increase the existing detected concentrations for these metals, but
groundwater concentrations would still remain below background thresholds for copper and zinc.
For the SCE wells, the modeling results showed that all the metals would affect groundwater at
concentrations below California Ocean Plan limits.

In summary, potential leached concentrations of arsenic, hexavalent chromium, copper, lead,
nickel, and zinc from the soil could initially exceed groundwater background thresholds and
California Ocean Plan limits (SWRCB, 2001) in groundwater directly beneath Soil AOPC 1.
However, no metals in groundwater would exceed the groundwater background thresholds or
California Ocean Plan limits upon migrating 2,000 ft to the nearest extraction wells of the SCE
dewatering facility.

Organic COPCs in Soil AOPC 1. The leaching potential to groundwater for the organic COPCs
at IR Site 12, Soil AOPC 1 was assessed using the Summers model (U.S. EPA, 1989b). The
results for both infiltration scenarios, former existing conditions and 2-year unpaved conditions,
showed that the concentrations of three VOCs (2-methyl-naphthalene, naphthalene, and xylene),
two PCBs (Aroclor 1248 and Aroclor 1260), three SVOCs (carbazole, fluoranthene, and phenol)
and 12 PAHs (anthracene, benz(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(g,h,i,)perylene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, fluorine,
indeno(1,2,3-c,d)pyrene, phenanthrene, and pyrene) may affect groundwater at concentrations
above California Ocean Plan limits (SWRCB, 2001). These COPCs were evaluated for transport
in groundwater at Soil AOPC 1 using the VLEACH and AT123T modeling programs. The
modeling results for the infiltration scenario of former existing conditions showed that one
SVOC (phenol) and four PAHs (anthracene, fluorine, phenanthrene, and pyrene) would affect
groundwater beneath the AOPC at concentrations above California Ocean Plan limits (SWRCB,
2001).

The average detected groundwater concentrations of two other PAHs (benzo[g,h,i]perylene and
indeno[1,2,3-c,d]pyrene) beneath IR Sites 12 and 13 presently exceed California Ocean Plan
limits. However, modeling results showed that future leaching would not significantly increase
the existing concentrations. For the SCE wells, the modeling results for former existing
conditions showed that no organic COPCs would affect groundwater at concentrations above
California Ocean Plan limits.

The modeling results for the infiltration scenario of 2-year unpaved conditions showed that one
SVOC (phenol) and three PAHs (anthracene, fluorine, and phenanthrene) would affect
groundwater at Soil AOPC 1 at concentrations above California Ocean Plan limits. For the SCE
wells, the modeling results for the unpaved scenario showed that no organic COPCs would affect
groundwater at concentrations above California Ocean Plan limits.
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In summary, organic COPCs, 2-methylnaphthalene, naphthalene, xylenes, Aroclor 1248, Aroclor
1260, carbazole, fluoranthene, phenol, anthracene, benz(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(g,h,i,)perylene, benzo(k)fluoranthene, chrysene,
dibenz(a,h)anthracene, fluorine, indeno(1,2,3-c,d)pyrene, phenanthrene, and pyrene might
initially impact groundwater beneath Soil AOPC 1 at concentrations above California Ocean
Plan limits (SWRCB, 2001). However, transport modeling showed that these organic COPCs
would not reach the nearest SCE dewatering well at concentrations above the limits.

Metal COPCs in Soil AOPC 2. The concentrations of antimony, arsenic, barium, chromium,
cobalt, copper, lead, mercury, nickel, and zinc in soil at IR Sites 12 and 13, Soil AOPC 2
exceeded their soil background thresholds. A vadose-zone screening analysis was performed for
these metals using the Summers model (U.S. EPA, 1989b). The results for the infiltration
scenarios of former existing conditions showed that concentrations of arsenic, copper, lead,
nickel, and zinc might affect groundwater at the AOPC at concentrations above California Ocean
Plan limits (SWRCB, 2001) and above groundwater background thresholds. For the unpaved
scenario, the screening analysis showed that mercury, additionally, might affect groundwater at a
concentration above its California Ocean Plan limit and its background threshold.

These COPCs were analyzed further using the VLEACH model to calculate their leaching rates
to groundwater. The AT123D model then was used to calculate the resulting groundwater
concentrations beneath the AOPC and the nearest SCE dewatering wells. The modeling results
for the infiltration scenario of the then-existing conditions showed that arsenic, copper, and zinc
would affect groundwater beneath Soil AOPC 2 at concentrations above California Ocean Plan
limits (SWRCB, 2001) and above their respective groundwater background threshold
concentrations. The modeling results showed that, under then-existing infiltration conditions,
lead and nickel would affect groundwater at Soil AOPC 2 at concentrations above their
respective California Ocean Plan limits but below their background thresholds. For the SCE
wells, the modeling results showed that all metals would affect groundwater at concentrations
below California Ocean Plan limits.

For the unpaved infiltration scenario, the VLEACH and AT123D modeling results showed that
copper and zinc would affect groundwater at Soil AOPC 2 at concentrations above California
Ocean Plan limits, but below groundwater background threshold concentrations. The modeling
results showed that arsenic, lead, mercury, and nickel would affect groundwater at Soil AOPC 2
at concentrations below California Ocean Plan limits.

The average detected groundwater concentration for five metals (arsenic, copper, mercury,
nickel, and zinc) at IR Sites 12 and 13 presently exceed California Ocean Plan limits. Modeling
results showed that future leaching would slightly increase the existing detected concentrations
for these metals, but groundwater concentrations would still remain below background
thresholds for copper, mercury, nickel, and zinc. For the SCE wells, the modeling results for the
unpaved scenario showed that all of the metals would affect groundwater at concentrations
below their respective California Ocean Plan limits.

In summary, potential leached concentrations of arsenic, copper, lead, nickel, mercury, and zinc
could initially exceed groundwater background thresholds and California Ocean Plan limits
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(SWRCB, 2001) in groundwater directly beneath Soil AOPC 2. However, no metals would
exceed the groundwater background thresholds or California Ocean Plan limits upon migrating
2,000 ft to the nearest SCE dewatering facility.

Organic COPCs in Soil AOPC 2. The leaching potential to groundwater for organic COPCs at
IR Sites 12 and 13, Soil AOPC 2 was assessed using the Summers model (U.S. EPA, 1989b).
The screening results for the infiltration scenario of former existing conditions showed that one
SVOC (4-methyl-phenol), 12 PAHs, 10 pesticides, and two PCBs might affect groundwater
underneath the AOPC at concentrations above California Ocean Plan limits (SWRCB, 2001).
The PAHs included anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(g,h,i,)perylene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, fluorene,
indeno(1,2,3-c,d)pyrene, phenanthrene, and pyrene. The pesticides included 4,4'-DDD, 4,4'-
DDE, 4,4’-DDT, alpha-chlordane, gamma-chlordane, endosulfan I, endosulfan II, beta-HCH,
heptachlor, and heptachlor epoxide. The PCBs included Aroclor 1254 and Aroclor 1260. For
the unpaved scenario, the screening analysis showed that one additional SVOC
(pentachlorophenol) might affect groundwater at a concentration above California Ocean Plan
limits (SWRCB, 2001). These COPCs were evaluated for transport in groundwater using the
VLEACH and AT123D modeling programs.

Modeling results for the scenario of former existing conditions showed that heptachlor epoxide
and the sum of a/lpha-chlordane and gamma-chlordane would affect groundwater beneath Soil
AOPC 2 at concentrations above California Ocean Plan limits. The average detected
groundwater concentrations for two PAHs (benzo[g,h,i]perylene and indeno[1,2,3-c,d]pyrene)
beneath IR Sites 12 and 13 presently exceed California Ocean Plan limits. However, modeling
results showed that future leaching would not significantly increase the existing concentrations.
For the SCE wells, with former existing infiltration conditions, the modeling results showed that
all of the organic COPCs would affect groundwater at concentrations below California Ocean
Plan limits.

For the unpaved infiltration scenario, the modeling results showed that alpha-chlordane, gamma-
chlordane, and heptachlor epoxide would affect groundwater beneath Soil AOPC 2 at
concentrations above California Ocean Plan limits (SWRCB, 2001). The modeling results also
showed that the sum of all of the PAHs might affect groundwater at a concentration slightly
above the California Ocean Plan limit. For the SCE well, with the unpaved scenario, all organic
COPCs would affect groundwater below California Ocean Plan limits.

In summary, organic COPCs, 2-methylnaphthalene, naphthalene, xylenes, Aroclor 1248, Aroclor
1260, carbazole, fluoranthene, phenol, anthracene, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(g,h,i,)perylene, benzo(k)fluoranthene, chrysene,
dibenz(a,h)anthracene, fluorene, indeno(1,2,3-c,d)pyrene, phenanthrene, and pyrene might
initially impact groundwater beneath Soil AOPC 2 at concentrations above California Ocean
Plan limits (SWRCB, 2001). However, transport modeling showed that these organic COPCs
would not reach the nearest SCE dewatering well at concentrations above those limits.

Summary of Leaching and Transport Results. For the infiltration scenario for former existing
conditions at IR Sites 12 and 13, modeling results indicated that the following COPCs would
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affect groundwater beneath the Soil AOPCs at concentrations above California Ocean Plan limits
(SWRCB, 2001) and above groundwater background threshold concentrations:

e IR Site 12, Soil AOPC 1: one SVOC (phenol), four PAHs (anthracene,
fluorene, phenanthrene, and pyrene), and three metals (arsenic, copper, and
zinc)

e IR Sites 12 and 13, Soil AOPC 2: three pesticides (heptachlor epoxide, and
the sum of alpha-chlordane and gamma-chlordane) and three metals (arsenic,
copper, and zinc).

For the infiltration scenario of 2-year unpaved conditions and then paving, the modeling results
showed that the following soil COPCs would affect groundwater beneath the AOPCs at concen-
trations above California Ocean Plan criteria and above groundwater background threshold
concentrations:

e IR Site 12, Soil AOPC 1: one SVOC (phenol) and three PAHs (anthracene,
fluorine, and phenanthrene)

e IR Sites 12 and 13, Soil AOPC 2: three pesticides (al/pha-chlordane, gamma-
chlordane, and heptachlor epoxide) and the sum of the PAHs.

For both infiltration scenarios, the modeling results showed that leaching of all soil COPCs
would affect groundwater at the SCE wells at concentrations below California Ocean Plan limits
or below groundwater background threshold concentrations.

With few exceptions, concentrations of soil COPCs did not exceed screening criteria for soil
below 5 ft bgs at IR Sites 12 and 13. The exceptions were generally immobile COPCs measured
in samples collected above the water table. Seven COPCs (arsenic, manganese, nickel, cobalt,
selenium, and two PAHs) whose concentrations exceeded screening criteria (for metals, above
background levels) also were found in groundwater beneath IR Sites 12 and 13. With the excep-
tion of arsenic, however, these COPCs were found in groundwater at one or two scattered loca-
tions, and, in each case, their concentrations measured from surrounding sample locations, were
below threshold levels. These data suggest that soil COPCs remain sorbed to shallower soils and
have not leached into groundwater. Therefore, off-site movement of contaminants is not likely.

The cause of metal COPCs in groundwater at IR Sites 12 and 13, Vadose Soil AOPC 1 is not
considered to be leachate from IR Site 12 surface and shallow subsurface soil. Further, the
potential for many of the contaminants present in vadose zone soils at IR Sites 12 and 13 to leach

into groundwater is low. The fate and transport analysis identified no contaminants of concern
(COCs) for Soil AOPC 2.

Nine COCs, eight organics and one metal, were identified for soil at Soil AOPC 1. The organics
are carbazole and the seven PAHs: anthracene; benzo(a)anthracene; benzo(a)pyrene;
benzo(b)fluoranthene; benzo(k)fluoranthene; chrysene; and indeno[1,2,3-c,d]pyrene. The metal
is arsenic. These chemicals were evaluated in the human health risk assessment (HHRA) to
determine whether they could be associated with adverse health effects if exposure occurred.
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The current use for IR Sites 12 and 13, primarily as a parking lot for nearby administrative
buildings, has involved the addition of clean fill and pavement to the sites’ surfaces. Paving of
the sites was estimated to reduce the potential for vadose zone leaching by a factor of 144. This
estimate was based on the difference between the unpaved infiltration and the paved infiltration
rates used in the vadose zone leaching analysis.

A separate fate and transport analysis for groundwater was not conducted. Rather, the concen-
trations of groundwater COPCs were compared with soil COPCs during the analysis for soils,
which were, in turn, compared to California Ocean Plan limits (SWRCB, 2001) for evaluation of
potential impact to San Pedro Bay.

If the dissolved arsenic plumes migrate to the SCE dewatering system extraction wells, the
concentrations of dissolved arsenic in the groundwater could impact water quality at levels above
California Ocean Plan limits. Therefore, the dissolved arsenic in groundwater at IR Sites 12

and 13, Groundwater AOPC 1, was recommended for further action (BNI, 1997).

5.3 IR Site 13

IR Site 13 is contiguous with the southern boundary of IR Site 12 in the eastern part of the
former LBNSY on Pier T (former Pier Echo) (see Figure 1-2). It is about 150 ft wide and up to
380 ft long and is situated about midway between (500 ft from) the Long Beach Back Channel to
the east and the West Basin of Long Beach Harbor to the west. The former LBNSY storm drain
system collected surface drainage from the site vicinity and conveyed it to the West Basin of
Long Beach Harbor.

IR Site 13 is essentially flat, with elevations between 19 and 20 ft above mllw, and was largely
paved with asphalt until 2001. The redevelopment of the former LBNSY to date has included
the removal of all buildings and surface structures in the site vicinity and added landscaping,
paved roadways, and a parking area for the new Port of Long Beach Maintenance and Repair
facility and shipping container storage yard.

Local oil exploration and production activities have been conducted throughout IR Site 13 since
the early 1950s (NEESA, 1983). These activities led to subsidence and the initiation of water
injection as a mitigation measure.

5.3.1 Site Investigation

Potential sources of contamination at IR Site 13 were identified based on the history of site use,
information from previous studies and investigations, and the chemical characteristics of the site.

Beginning in the early 1970s, IR Site 13 was used as a hazardous waste storage area (tank farm).
Both equipment and portable waste storage tanks containing sodium nitrite, citric acid, trisodium
phosphate, fire-fighting foam, waste bilge oil, and sulfides were stored on the site (NEESA,
1983). Most of the site was paved, except for a narrow strip of exposed soil at the eastern edge
of the site. There were no reports of any large spills or leaks, but some asphalt areas were
stained, indicating leakage from drums or releases from tank flushing operations.
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The primary source of contamination at IR Site 13 is subsurface contamination that potentially
resulted from spills and leaks that migrated through openings in the pavement. Due to the nature
of releases at the site, it is likely that contaminant concentrations vary randomly throughout the
subsurface. Soil samples taken throughout the area indicated some minimal contamination from
heavy metals, SVOCs, and TRPH. However, it was unclear whether downgradient groundwater
was impacted.

5.3.2 Remedial Investigation/Supplemental Groundwater Investigation

The RI for IR Site 13 (JEG, 1993b) specified the number and location of sampling points for
subsurface soil and groundwater and the general area of geophysical investigation. The RI also
specified objectives, studies, and field activities for the sites.

Sampling was conducted using a phased approach, including planned (phase 1) sampling, and
conditional (phase 2) sampling based on preliminary results from phase 1. Sampling included
soil sampling, in situ groundwater sampling, CPTs, installation of and sampling from ground-
water monitoring wells, aquifer testing, and groundwater elevation monitoring. The locations of
soil borings, monitoring wells, and CPTs for IR Site 13 are shown in Figure 5-2.

5.3.2.1 Results of the Remedial Investigation/Supplemental Groundwater
Investigation—Soil

Soil samples collected at IR Site 13 and were analyzed for organic chemicals and metals, as
specified in the SAP (JEG, 1993a) and subsequent technical memoranda (BNI, 1994b and
1995a). As part of the RI (BNI, 1997), COPCs at IR Site 13 were defined by comparing their
concentrations with a preliminary set of criteria. The comparison values for metal analytes in
soil were their calculated background threshold concentrations. The comparison values used for
organic analytes were the U.S. EPA PRGs for industrial land use (U.S. EPA, 1995a).

The COPCs detected in IR Site 13 soil (BNI, 1997) included 2 organic compounds and 3 TAL
metals detected above PRGs or background threshold. Table 5-5 lists these constituents and
shows the ratio of the maximum detected concentration of each to its respective comparison
value.

As a result of the distribution of contaminants in soil at IR Site 13, one subsurface soil AOPC
was identified identical to Soil AOPC 2 for IR Site 12 (see Figure 5-2 and Section 5.2.2.1):

e Soil AOPC 2, soils beneath the remainder of IR Sites 12 and 13.

Soil AOPC 2 included soils from the surface to a depth of 11.5 ft bgs. Soil AOPC 2 was not
recommended for further action (BNI, 1997). See Section 5.2.2.1 for further discussion.
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Table 5-5. Organic Analytes and Metals Detected in Soil at IR Site 13

Soil Industrial Ratio of
PRG or Maximum
Concentration Background | Concentration
Frequency of Range Threshold® to PRG or
Class/Analyte Detection® (mg/kg) (mg/kg) Background
VOCs
1,1-Dichloroethane 2/31 ND to 0.040 3,900 <0.01
4-Methyl-2-pentanone 1/31 ND to 0.004 55,000 <0.01
Carbon disulfide 4/31 ND to 0.016 52 <0.01
Chloroform 3/31 ND to 0.007 1.1 <0.01
Ethylbenzene 1/31 ND to 0.008 3,100 <0.01
Xylenes (total) 1/31 ND to 0.048 980 <0.01
SVOCs
2-Methylnaphthalene 1/32 ND to 4.5 800®@ <0.01
4-Methylphenol 2/199 ND to 0.084 3,400 <0.01
Acenaphthene 1/32 ND to 0.036 360 <0.01
Anthracene 1/32 ND to 0.1 19 <0.01
Benzo(a)anthracene 7/64 ND to 0.65 2.6 0.25
Benzo(a)pyrene 14/64 ND to 1.1 0.26 4.23
Benzo(b)fluoranthene 9/64 ND to 1.2 2.6 0.46
Benzo(g,h,i)perylene 11/64 ND to 5.8 800 <0.01
Benzo(k)fluoranthene 8/64 NDto 3.5 26 0.13
bis(2-ethylhexyl)phthalate 2/32 ND to 0.33 140 <0.01
Carbazole 1/32 ND to 0.12 95 <0.01
Chrysene 13/64 ND to 5.6 24 0.23
Dibenz(a,h)anthracene 7/63 NDto 1.3 0.26 5.00
Dibenzofuran 1/32 ND to 0.042 2,700 <0.01
Dibutyl phthalate 3/32 ND to 0.16 68,000 <0.01
Fluoranthene 8/64 ND to 1.7 27,000 <0.01
Fluorene 1/32 ND to 2.2 300 <0.01
Indeno(1,2,3-cd)pyrene 8/64 ND to 2.1 2.6 0.80
Pentachlorophenol 1/199 ND to 0.12 7.9 0.02
Phenanthrene 4/64 ND to 11 800 0.01
Pyrene 12/64 ND to 8 20,000 <0.01
Pesticides/PCBs

4,4'-DDD 2/31 ND to 0.011 7.9 <0.01
4,4'-DDE 2/31 ND to 0.0027 5.6 <0.01
4,4'-DDT 3/31 ND to 0.0028 5.6 <0.01
alpha-Chlordane 3/31 ND to 0.0084 1.5® <0.01
Endosulfan I 2/31 ND to 0.015 34® <0.01
Endosulfan I 3/31 ND to 0.0089 34@ <0.01
Endrin aldehyde 6/31 ND to 0.032 200 <0.01
Endrin ketone 2/31 ND to 0.020 200 <0.01
gamma-Chlordane 3/31 ND to 0.013 1.5® <0.01
Heptachlor 2/31 ND to 0.0031 0.42 <0.01
Heptachlor epoxide 2/31 ND to 0.029 0.21 0.14
Methoxychlor 2/31 ND to 0.1 3,400 <0.01
Aroclor 1260 1/31 ND to 0.047 0.34 0.14
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Table 5-5. Organic Analytes and Metals Detected in Soil at IR Site 13 (continued)

Soil Industrial Ratio of
PRG or Maximum
Concentration Background | Concentration
Frequency of Range Threshold® to PRG or
Class/Analyte Detection® (mg/kg) (mg/kg) Background
Metals

Aluminum 31/31 4,740 to 20,400 28,850 0.71
Antimony 16/31 ND to 3.9 11.3 0.35
Arsenic 31/31 1.5t031.8 17.5 1.82
Barium 31/31 41.3t0 203 275 0.74
Beryllium 18/31 ND to 0.39 1.4 0.28
Cadmium 1/31 ND to 0.18 1.7 0.11
Calcium 31/31 1,170 to 81,400 NA NA
Chromium 11 0.006 NA NA
Chromium (total) 31/31 9t0 60.9 60.9 1.00
Cobalt 31/31 3. 7t017.2 24.5 0.70
Copper 31/31 5.4to0 437 798.7 0.55
Iron 31/31 8,270 to 43,900 48,500 0.91
Lead 31/31 0.41 to 166 185.2 0.90
Magnesium 31/31 2,100 to 11,900 NA NA
Manganese 31/31 144 to 442 867 0.51
Mercury 22/31 ND to 0.94 2.5 0.38
Nickel 31/31 5.5t0 384 32.6 1.18
Potassium 31/31 1,030 to 6,060 NA NA
Sodium 1/31 ND to 2,910 NA NA
Thallium 24/31 ND to 2.9 42 0.69
Vanadium 31/31 16.9 to 60.4 84.9 0.71
Zinc 31/31 19.4 to 629 844.9 0.74

(a) Surrogate PRG assigned—naphthalene for PAHs without PRGs, chlordane for alpha- and gamma-chlordane,
endosulfan for endosulfan I and endosulfan 11, and endrin for endrin aldehyde and endrin ketone.

(b) Total number of samples includes field duplicates. For the combination of SVOCs and PAHs, some samples
are counted twice, due to SVOC and PAH analyses being performed on the same sample.

(c) Industrial PRG (U.S. EPA, 1995a) used for organic analytes, and background threshold used for metals.

(d) Number of samples does not total 32, due to results rejected during validation.

Bold indicates maximum results greater than PRG (organics) or background (metals).

5.3.2.2 Results of the Remedial Investigation/Supplemental Groundwater

Investigation—Groundwater

All analytical data from groundwater samples at IR Site 13 were evaluated for usability in
accordance with the RAGS (U.S. EPA, 1991). All organic chemicals representative of site
conditions were included in the list of COPCs to be analyzed. Metals were compared to a
preliminary set of criteria to define COPCs.

The frequency, concentration, and background data for metal contaminants detected in ground-
water at IR Site 13 during the RI (BNI, 1997) are presented in Table 5-6.
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Table 5-6. Organic Analytes and Metals Detected in Groundwater at IR Site 13

Tap Water Ratio of
PRG or Maximum
Background | Concentration
Frequency of Concentration Range | Threshold® to PRG or
Class/Analyte Detection® (ug /kg) (ug /kg) Background
VOCs
Carbon disulfide | 1/2 | NDto 1 21 0.05
SVOCs
Diethyl phthalate 1/5 ND to 0.9 29,000 <0.01
Benzo(g,h,i)perylene 1/1 0.074 240 <0.01
Indeno(1,2,3-cd)pyrene 1/1 0.054 0.092 0.59
Metals
Antimony 3/5 ND to 6.6 61.6 0.11
Arsenic 3/5 ND to 20 27.6 0.72
Barium 5/5 60.1 to 122 177.7 0.69
Calcium 5/5 79,100 to 1,170,000 NA NA
Cobalt 1/5 NDto 17.1 7.1 241
Iron 5/5 1,100 to 8,160 14,398 0.30
Magnesium 5/5 179,000 to 954,000 NA NA
Manganese 5/5 191 to 9,820 4,710 2.08
Nickel 4/5 ND to 319 95.8 3.33
Potassium 4/5 ND to 377,000 NA NA
Sodium 5/5 2,440,000 to 8,480,000 NA NA
Thallium 2/5 ND to 2.5 7.5 0.33
Vanadium 1/5 ND to 6.4 10.7 0.60

(a) Total number of samples and number of detects excludes field duplicates and matrix spike samples where
regular sample was analyzed; however, if duplicate or spike result was a detect and regular was a nondetect, the
higher result was retained (table includes results for monitoring well MW-45). For the combination of SVOCs
and PAHs, some samples are counted twice, due to SVOC and PAH analyses being performed on the same

sample.

(b) Tap water PRG (U.S. EPA, 1995a) used for organic analytes, and background threshold used for metals.
(c) Surrogate PRG assigned—naphthalene for PAHs without PRGs.

Bold indicates maximum results greater than PRG (organics) or background (metals).

Organic analytes measured in groundwater at IR Site 13 included carbon disulfide, di-
ethylphthalate, benzo(g,h,i)perylene, and indeno(1,2,3-c,d)pyrene. All of the organic analytes
found in groundwater at IR Site 13 were below their respective PRG screening criteria.

The concentrations of TAL metals in groundwater samples from several IR Site 13 locations
were above background threshold concentrations (BNI, 1997). The distribution of TAL metals
in groundwater above background threshold concentrations is shown in Figure 5-5.

As aresult of the distribution of metal contaminants in groundwater at IR Site 13, one ground-
water AOPC was identified for IR Site 13, identical to Groundwater AOPC 2 for IR Site 12 (see
Figure 5-4 and Section 5.2.2.3):

e Groundwater AOPC 2, dissolved manganese-nickel-cobalt plume in the upper
coarse-grained water-bearing interval at IR Sites 12 and 13.
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Groundwater AOPC 2 was not recommended for further action (BNI, 1997). See Section 5.2.2.3
for further discussion.

5.3.2.3 Contaminant Fate and Transport

Because IR Sites 12 and 13 are adjacent to one another (see Figure 1-2), for the purposes of
contaminant fate and transport analyses, these sites were combined. Contaminant fate and
transport for IR Site 13 is discussed in Section 5.2.2.4.

5.4 Exposure Pathways

Land use at IR Sites 11, 12, and 13 is expected to be port-related and industrial, and may be
characterized as industrial for the foreseeable future. Potential receptors for contaminants are
future on-site industrial workers and/or utility workers at the Port of Long Beach. Figures 5-6
and 5-7 identify the pathways by which contaminants can reach the industrial and the utility
maintenance worker at IR Sites 11, 12, and 13. Figure 5-6 represents potential exposure
pathways under paved site conditions, and Figure 5-7 represents potential exposure pathways
under unpaved site conditions.

5.4.1 IR Site 11

Industrial Worker. Currently, IR Site 11 is completely or partially covered by shotcrete, pave-
ment (parking lots and roads), and buildings with concrete floors. This pavement prevents indus-
trial workers from being exposed to contaminated soil beneath the pavement by soil ingestion,
skin contact, and inhalation of dust. The Port of Los Angeles may remove some or all of the
pavement. Removal of the pavement would create exposure conditions that do not currently
exist. Thus, for industrial workers, risks associated independently with both conditions, paved
and unpaved, were assessed.

For completely paved areas (IR Site 11, AOPC 1), industrial workers were assumed to be
exposed to COPCs in soil beneath the pavement only through inhalation of vapors. For this
scenario, the contaminant vapors were assumed to be released conservatively, unhindered from
the soil. The pavement in these areas is assumed to prevent direct skin contact with and inges-
tion of the soil as well as the generation of dust. Thus, for IR Site 11, AOPC 1, the only expo-
sure pathway for industrial workers was inhalation of contaminants released to the atmosphere
from soil.

Partially paved areas (IR Site 11, AOPC 2) were conservatively treated as entirely unpaved. At
these areas, it was assumed that industrial workers were exposed to COPCs in soil by three path-
ways: soil ingestion; dermal contact with soil; and inhalation of particulates and vapors. No
allowance was made for the percentage of pavement coverage.

Under hypothetical future unpaved conditions, industrial workers were assumed to be exposed to
COPCs in soil by soil ingestion, dermal contact with soil, and inhalation of particulates and
vapors at all of the sites.
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Utility Maintenance Worker. To repair underground utility lines that are not installed in
concrete-lined service tunnels, a repair person must rupture the pavement, remove the soil cover-
ing the utility line, and work in the excavated area. Trenches as deep as 10 ft may be needed to
provide adequate working space. The water table at IR Site 11, AOPC 2 is shallower than 10 ft
bgs. Thus, utility maintenance workers may be exposed to groundwater while making repairs in
these areas.

It was assumed that, by working in a trench, utility maintenance workers would be exposed to
contaminants in the soil by the same routes of exposure as industrial workers operating in
unpaved areas: ingestion; dermal contact, and inhalation of particulates and vapors. However, it
was assumed that utility maintenance workers were exposed to contaminants at their respective
concentrations down to 11.5 ft bgs. In addition, it was assumed that utility maintenance workers
were exposed to COPCs in groundwater by dermal contact and by inhalation of contaminant
vapors at IR Site 11, AOPC 2.

542 IR Sites 12 and 13

Industrial Worker. At the time of evaluation (BNI, 1997), IR Site 12, Soil AOPC 1 was
partially covered, and IR Sites 12 and 13, Soil AOPC 2 was completely covered by pavement
(parking lots and roads) and buildings with concrete floors. As part of a larger parcel of land, IR
Sites 12 and 13 reverted to the City of Long Beach in August 1998 for their construction of a
marine container terminal. Since then, the Port of Long Beach has redeveloped Sites 12 and 13
to include roadways, parking areas, and planters to support access to and parking for administra-
tive buildings located near the container terminal entrance. Thus, most of IR Sites 12 and 13 is
currently paved.

Pavement prevents industrial workers from being exposed to contaminated soil beneath the
pavement by soil ingestion, skin contact, and inhalation of dust. Removal or deterioration of the
pavement would create the potential for exposure conditions that do not currently exist. For the
industrial worker, risks associated independently with both conditions, paved and unpaved, were
assessed.

For completely paved areas (IR Sites 12 and 13, Soil AOPC 2), it was assumed that the industrial
worker was exposed to COPCs in soil beneath the pavement only through inhalation of vapors.
For this scenario, it was assumed, conservatively, that the contaminant vapors were released
unhindered from the soil. The pavement in these areas, however, prevents direct skin contact
with and ingestion of the soil as well as the generation of dust. Thus, for IR Sites 12 and 13, Soil
AOPC 2, the only exposure pathway for the industrial worker was inhalation of contaminants
released to the atmosphere from soil.

Partially paved areas (IR Site 12, Soil AOPC 1) were conservatively treated as entirely unpaved.
At these areas, it was assumed that industrial workers were exposed to COPCs in soil by three
pathways: soil ingestion; dermal contact with soil; and inhalation of particulates and vapors. No
allowance was made for the percentage of pavement coverage.
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Under hypothetical future unpaved conditions, it was assumed that industrial workers were
exposed to COPCs in soil by soil ingestion, dermal contact with soil, and inhalation of particu-
lates and vapors at all of the sites.

Utility Maintenance Worker. To repair underground utility lines that are not installed in
concrete-lined service tunnels, a repair person must rupture the pavement, remove the soil
covering the utility line, and work in the excavated area. Trenches as deep as 10 ft may be
needed to provide adequate working space. The water table at IR Sites 12 and 13 is deeper than
10 ft bgs. Thus, utility maintenance workers would not be exposed to groundwater while making
repairs in these areas but may be exposed to contaminated soil.
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6.0: CURRENT AND POTENTIAL
FUTURE LAND AND RESOURCE USES

IR Sites 11, 12, and 13 are located at the former LBNC, within the former LBNSY, in Los
Angeles County, CA.

6.1 Land Use

Former LBNSY is bordered on the east by the POLB, on the north by the SCE Long Beach
Generating Station, on the west by former LBNAVSTA, and on the south by the Long Beach
Harbor, West Basin. Land use around the shipyard is industrial, either port-related or commer-
cial. Residential areas are more than 2 miles from the LBNC. Given the current use of nearby
areas, continued port-related and industrial land use is a reasonable expectation for the future in
the surrounding areas. In addition, both former LBNSY and LBNAVSTA have been identified
as potential expansion properties for POLB.

The Reuse Plan for LBNC (City of Long Beach 1995) designates the former LBNC for port-
related and industrial use. In 1998, the DON granted a lease to the City of Long Beach/POLB.
The lease allowed the POLB to initiate the container terminal project. Removal of Piers Nos. 1
through 7, dredging of the adjacent Long Beach Harbor West Basin (IR Site 7), and filling of
Dry Dock Nos. 1, 2, and 3 have been completed. Demolition of existing buildings and site
surface improvements were completed in November 2001. IR Sites 11, 12, and 13 are paved
areas supporting access to Port of Long Beach Administration buildings and the terminals.

6.2 Surface Water and Groundwater Use

SWRCB Resolution 88-63 (“Sources of Drinking Water” policy) designates all waters of the
state to be suitable or potentially suitable as sources of drinking water, except water with existing
high dissolved solids (TDS greater than 3,000 mg/L), low sustainable yield (less than 200 gallons
per day for a single well), and waters with contamination that cannot be treated for domestic use
using best management practices or best economically achievable treatment practices.

Regional Board Resolution No. 98-18, adopted November 2, 1998 by the Los Angeles Regional
Water Quality Control Board, modified the regulatory provisions of the Water Quality Control
Plan for the Los Angeles Region (the Basin Plan) (RWQCB, 1975) by removing the municipal
and domestic use (MUN) beneficial use designation from the aquifers underlying Terminal
Island, which includes the former LBNC. The Basin Plan retains beneficial uses of industrial
process supply (PROC), industrial service supply (IND), and agricultural supply (AGR) for the
underlying groundwater (RWQCB, 1994). The California Office of Administrative Law
approved the Resolution by their Notice of Approval dated February 9, 2000.

The City of Long Beach supplies water for the former LBNSY. Storm drains located throughout
the former LBNSY south of Ocean Boulevard collect surface water runoff from the former ship-
yard (see Figure 6-1). Surface water is discharged into the Bay and not used. In addition, no
groundwater is used for water supply at the former LBNSY (BNI, 1997).
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Groundwater at the former LBNSY and surrounding area is not potable because of seawater
intrusion. Because groundwater is not potable, there are no groundwater production wells for
municipal or domestic use seaward from the Dominguez Gap injection barrier (see Figure 1-4).

Two active municipal groundwater wells are located within 4 miles of the former LBNC. Both
wells are located inland of the Dominguez Gap injector barrier. The Dominguez Water Corpora-
tion operates these wells, and the wells produce from the Silverado aquifer. The Silverado
aquifer is not hydraulically connected to the shallow groundwater-bearing units at IR Sites 11,
12, and 13.

Several active industrial water supply wells also are located within 5 miles of the former LBNC.
They include at least seven wells operated by ARCO, two operated by Texaco Refining and
Marketing, Inc., and two operated by UNOCAL (DWR, 1994). These wells also are located
inland from the Dominguez Gap injection barrier, and generally produce from the Silverado
aquifer.
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7.0: SUMMARY OF SITE RISKS

This section presents a summary of the human health risks posed by existing chemical contami-
nants at IR Sites 11, 12, and 13. It also provides the basis for taking action at the sites. Because
the intended future use of IR Sites 11, 12, and 13 is port-related and industrial, the HHRA for the
sites was performed for an industrial use scenario only. Consequently, the HHRA evaluated only
the risk posed to industrial workers and utility maintenance workers.

7.1 Summary of Human Health Risk Assessment

The HHRA was used to determine whether the concentrations of the chemical contaminants
identified in samples of soil and groundwater from IR Sites 11, 12, and 13 might adversely affect
human health. The objective of the HHRA was to estimate potential risk presented by the chem-
icals detected at the sites if no response actions were undertaken at the sites. The assessment was
conducted in accordance with the Final RI/F'S Risk Assessment Work Plan for LBNSY (BNI,
1994a) and subsequent amendment (BNI, 1995b). Both documents followed guidelines pub-
lished by the U.S. EPA in Risk Assessment Guidance for Superfund, Volume 1, Human Health
Evaluation Manual, Part A (U.S. EPA, 1989a) and Part B (U.S. EPA, 1991) as well as the
Supplemental Guidance for Human Health Multimedia Risk Assessments of Hazardous Waste
Sites and Permitted Facilities (U.S. EPA, 1992).

The U.S. EPA’s target range for acceptable level of cancer risk is 1 x 10 to 1 x 10™* excess
probability of cancer during the lifetime of the exposed individual. The DON has adopted the
upper limit of the U.S. EPA’s acceptable risk, 107, as the acceptable level of cancer risk for
exposures at IR Sites 11, 12, and 13.

This section summarizes the steps of the HHRA performed as part of the RI (BNI, 1997) for IR
Sites 11, 12, and 13. It identifies both soil and groundwater COPCs evaluated at the sites;
discusses both the exposure and the toxicity assessments for the COPCs; and provides summary
tables of the human health risks for both the existing, paved and the hypothetical, unpaved
scenarios described in Section 5.0, “Site Characteristics,” of this ROD.

7.1.1 Identification of Contaminants of Potential Concern

Tables 5-1 through 5-6 show the organic analytes and metals detected in soil and groundwater at
IR Sites 11, 12, and 13. Specifically, the tables show the detection frequency and concentration
range for each organic analyte or metal detected, as well as its PRG or background threshold.
For organic analytes and metals detected in groundwater, California Ocean Plan limits (SWRCB,
2001) also are presented.

Tables 7-1 and 7-2 present the organic and inorganic COPCs, respectively, that were evaluated in
the HHRA for soils at IR Sites 11, 12, and 13. In addition, IR Site 12, Soil AOPC 1 was evalu-
ated for the PCB Aroclor 1248 and Aroclor 1260. IR Sites 12 and 13, Soil AOPC 2 was also
evaluated for the following pesticides and PCBs: Aroclor 1254; Aroclor 1260; alpha-chlordane;
gamma-chlordane; 4,4'-DDD; 4,4'-DDE; 4,4'-DDT; endosulfan I; endosulfan II; endrin
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Table 7-1. Organic COPCs Evaluated in the HHRA for Soil at IR Sites 11, 12, and 13

IR Site 11 IR Site 11 IR Site 12 IR Sites 12 & 13 Soil
Contaminant AOPC 1@ AOPC 2® Soil AOPC 1® AOPC 2®

VOCs

Acenaphthene X

X
Anthracene X X

Carbon disulfide

Chloroform

1,1-Dichloroethane

Ethylbenzene

ol L el EaT R e

Fluorene

Methylene chloride

Methyl ethyl ketone

2-Methylnaphthalene X

Naphthalene

Phenanthrene X X

Tetrachloroethylene

elislisl el el taltaltallel
>~

Toluene

1,1,1-Trichloroethane

o
olle

Xylenes (total)

SVOCs

Benzo(a)anthracene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(g,h,i)perylene

il talle

Benzo(a)pyrene

il el kel kel ks

Bis(2-ethylhexyl)phthalate

Butylbenzylphthalate

Carbazole

Chyrsene

slislialtaltal bl bl bl kel ke

olkel

Dibenz(a,h)anthracene

Dibenzofuran

lialialialial el el el il kel kel kel

>~

Dibutyl phthalate

elialtaltaliallel

Dibutyltin X

Dimethyl phthalate

Fluoranthene

<<
>~
<

Indeno(1,2,3-c,d)pyrene

4-Methyl-2-pentanone

4-Methylphenol

Monobutyltin X

P PR DR < [ <

Pentachlorophenol

Phenol X

Pyrene X X X

>~

Tributyltin X

@ Evaluated as paved.
® Evaluated as unpaved.
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Table 7-2. Inorganic COPCs Evaluated in the HHRA for Soil at IR Sites 11, 12, and 13

IR Site 11 IR Site 11 IR Site 12 IR Sites 12 & 13
Contaminant Aopc1® | Aopc2® | Soil AOPC 1 Soil AOPC 2%
Aluminum X X X X
Antimony and compounds X X X X
Arsenic X X X X
Barium and compounds X X X X
Beryllium and compounds X X X X
Cadmium and compounds X X X
Trivalent chromium and compounds X X X X
Hexavalent chromium X X X X
Cobalt X X X X
Copper and compounds X X X X
Lead X X X X
Manganese and compounds X X X X
Mercury, inorganic X X X X
Nickel and compounds X X X X
Selenium X X X
Silver and compounds X X X X
Thallium X X X X
Vanadium X X X X
Zinc X X X X

9 Evaluated as paved.
® Evaluated as unpaved.

aldehyde; endrin ketone, beta-hexachlorocyclohexane (beta-HCH); heptachlor; heptachlor
epoxide; and methoxychlor.

The RI (BNI, 1997) identified no organic COPCs in groundwater at IR Site 11. Thus, VOCs and
SVOCs were not analyzed for groundwater at IR Site 11, AOPC 2. Table 7-3 presents the
inorganic COPCs evaluated in the HHRA for groundwater at IR Site 11, AOPC 2.

Because the groundwater table depth was greater than 40 ft bgs at IR Site 11, AOPC 1, no expo-
sure to groundwater was evaluated for this area. Because the groundwater table depth was about
18 ft bgs at IR Sites 12 and 13, exposure to groundwater was not evaluated for these sites.

IR Site 11, AOPC 1 and IR Sites 12 and 13, Soil AOPC 2 were evaluated assuming paved condi-
tions. IR Site 11, AOPC 2 and IR Site 12, Soil AOPC 1 were evaluated assuming that the area

was unpaved. Both trivalent chromium (Cr™) compounds and hexavalent chromium (Cr'®) were
evaluated for soil at IR Site 11, AOPC 1 and AOPC 2.

7.1.2 Exposure Assessment

The HHRA was based on occupational exposure of two categories of on-site workers, broadly
defined as an industrial worker and an underground utility maintenance worker. Conceptual
models of potential exposure pathways for these receptors are shown in Figures 5-6 and 5-7.
The industrial worker was modeled as a person who works indoors and/or outdoors under low
dust conditions. The worker does not participate in soil excavation or the handling of soil. The
industrial worker was assumed to be exposed 8 hours per day, 250 days per year for 25 years.

ROD/RAP, IR Program Sites 11, 12, and 13 Rev. 3
Former Long Beach Naval Shipyard 7-3
August 2006 Section 7.0



Table 7-3. Inorganic COPCs Evaluated in the HHRA for IR Site 11 Groundwater

IR Site 11
Contaminant AOPC 2

Antimony and compounds X

Arsenic X

Barium and compounds X

Beryllium and compounds

Cadmium and compounds

Chromium (total)

Cobalt

Manganese and compounds

Mercury

Nickel and compounds

Silver and compounds

Thallium

Vanadium

Zinc

lisltal el el bl tal bl Bl ke

The utility maintenance worker was modeled as a person who repairs underground utility lines.
This work requires a repair person to rupture the pavement, remove the soil covering the utility
line, and work in the excavated areas. The utility maintenance worker was assumed to be
exposed 8 hours per day, 10 days per year for 25 years.

Although underground utility lines at the former LBNSY are buried about 6 ft bgs, trenches as
deep as 10 ft may be needed to provide adequate working space within the trench. The water
table at IR Site 11, AOPC 2 is shallower than 10 ft bgs. Therefore, a utility maintenance worker
may be exposed to the groundwater while making repairs at this site. The water table at IR Sites
12 and 13 is about 18 ft bgs. Therefore, a utility maintenance worker would not be exposed to
the groundwater while making repairs at these sites but may be exposed to contaminated soil.

For the hypothetical, unpaved scenario for IR Site 11, the utility maintenance worker working in
a trench was assumed to be exposed to soil contaminants by the same routes of exposure as the
industrial worker operating in unpaved areas: ingestion; dermal contact; and inhalation of par-
ticulates and vapors. However, it was assumed that the utility maintenance worker was exposed
to contaminants and their concentrations down to 11.5 ft bgs. In addition, it was assumed that
the utility maintenance worker was exposed to COPCs in the groundwater through dermal
contact and through inhalation of contaminant vapors at sites where the water table is less than
11.5 ft bgs.

7.1.3 Toxicity Assessment

A toxicity assessment determines the relationship between dose and toxic response for each
COPC. From the relationship, an estimate of toxic potency is developed for characterizing risk.
The toxicity assessment identifies toxicity criteria (values) for each of the contaminants in the
risk assessment and the kinds of effects each of the contaminants are capable of producing. Two
types of toxicity criteria were used in the HHRA for IR Sites 11, 12, and 13: one estimated
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cancer risk; and the other estimated the potential occurrence of systemic toxicity (non-cancer
risk).

7.1.4 Risk Characterization

The final step in any risk assessment is the characterization of risk in which exposure and
toxicity information is integrated to evaluate potential health risks. Cancer and non-cancer risks
are quantified separately.

For carcinogens, risks are generally expressed as the incremental probability of an individual’s
developing cancer over a lifetime as a result of exposure to the carcinogen. Excess lifetime
cancer risk (ELCR) is calculated from the following equation:

ELCR = CDI xSF

where: ELCR = a unitless probability (e.g., 2 x10°) of an individual’s developing cancer
CDI = chronic daily intake averaged over 70 years (mg/kg-day)
SF = slope factor, expressed as (mg/kg-day) .

Total ELCR refers to the upper-bound total lifetime cancer risk (incremental plus site
background chemical concentrations). These risks are probabilities that usually are expressed in
scientific notation (e.g., 1 x10®). An ELCR of 1 x 10 indicates that an individual experiencing
the reasonable maximum exposure estimate has a 1 in 1,000,000 chance of developing cancer as
a result of site-related exposure. This risk is called an ELCR because it would be in addition to
the risks of cancer that individuals face from other causes, such as smoking. The chance of an
individual’s developing cancer from all other causes has been estimated to be as high as one in
three.

The U.S. EPA’s generally acceptable risk range for industrial-site-related exposures is 10~ to
10 (U.S. EPA, 1990). That is, under an industrial use scenario, the acceptable ELCR for an
industrial or utility maintenance worker is 10 (1 in 10,000) or less incremental probability of
death from cancer. The DON has adopted the U.S. EPA acceptable risk range, so that for all
carcinogens at IR Sites 11, 12, and 13, an acceptable ELCR is 10" or less.

The potential for non-carcinogenic effects is evaluated by comparing an exposure level over a
specified time period (e.g., lifetime) with a reference dose (RfD) derived for a similar exposure
period. An RfD represents a level that an individual may be exposed to that is not expected to
cause any deleterious effect. The ratio of exposure to toxicity is called a hazard quotient (HQ).
A HQ of less than one (<1) indicates that a receptor’s dose of a single contaminant is less that the
RfD, and that toxic non-carcinogenic effects from that chemical are unlikely. Adding the HQs
for all COCs that affect the same target organ (e.g., liver) or that act through the same mecha-
nism of action generates a hazard index (HI). A HI of less than one (<1) indicates that, based on
the sum of all HQs from different contaminants and exposure routes, toxic non-carcinogenic
effects from all contaminants are unlikely. A HI of greater than one (>1) indicates that site-
related exposures may present a risk to human health.
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A HQ is calculated as follows:
non-cancer HQ = CDI/RfD

where: CDI = chronic daily intake
RfD = reference dose.

CDI and RfD are expressed in the same units and represent the same exposure period (i.e.,
chronic, sub-chronic, or short-term).

The results of the HHRA in the RI report (BNI, 1997) for IR Sites 11, 12, and 13 are presented in
Tables 7-4 through 7-6. Table 7-4 summarizes the results for the industrial worker potentially
exposed to soil at IR Sites 11, 12, and 13, assuming that the ground surface at the sites is paved.
It includes total ELCRs and HIs for all COPCs detected in soil at IR Site 11, AOPC 1 and IR
Sites 12 and 13, Soil AOPC 2.

IR Site 11, AOPC 2 is only partially paved, and is treated as totally unpaved in Table 7-5.

Table 7-5 summarizes the results for the industrial worker potentially exposed to soil at IR

Sites 11, 12, and 13, assuming that the ground surface at these sites is unpaved. It includes
ELCRs, total ELCRs (upper-bound total lifetime cancer risk), and HIs for all COPCs detected in
soil at these sites.

Table 7-6 summarizes the results for utility maintenance workers potentially exposed to soil and
groundwater at IR Site 11, assuming that the ground surface at the site is unpaved. It includes
ELCREs, total ELCRs, and HIs for all COPCs detected in soil and groundwater at these sites.

Table 7-4. Estimates of ELCRs and Hls for the Industrial Worker for COPCs in Soil
at IR Site 11, 12, and 13, Assuming the Ground Surface is Paved®

IR Site 11 IR Site 12 IR Sites 12 and 13
Characteristic AOPC 1 AOPC 2 Soil AOPC 1 Soil AOPC 2
Total ELCRY No carcinogens® NA® NA® No carcinogens®
See Table 7-5. See Table 7-5.
Total HI NA® NA®
0.00000044 See Table 7-5. See Table 7-5. 0.000011

(a) The results presented in this table estimate risks to the industrial worker as if the sites were paved. Because
pavement influences possible exposure to contaminants in soil, risks to industrial workers were evaluated for
both a paved and an unpaved ground surface. Although IR Site 11 is currently partially or completely paved,
future conditions may further expose site soil. As part of a larger parcel of land, IR Sites 12 and 13 reverted to
the City of Long Beach in August 1998 for their construction of a marine container terminal. Since the
completion of this HHRA, the Port of Long Beach has redeveloped Sites 12 and 13 to include roadways,
parking areas, and planters to support access to and parking for administrative buildings located near the
container terminal entrance. Thus, most of IR Sites 12 and 13 is currently paved.

(b) NA =not applicable. IR Site 11, AOPC 2 and IR Site 12, Soil AOPC 1 are only partially paved and
conservatively treated as unpaved in Table 7-5.

(c) Volatile organic COPCs detected at the AOPC showed no evidence of carcinogenicity (BNI, 1997).

(d) Total lifetime cancer risk and hazard index to the industrial worker are based on exposure to soil 0 to 3 ft bgs.

ROD/RAP, IR Program Sites 11, 12, and 13 Rev. 3
Former Long Beach Naval Shipyard 7-6
August 2006 Section 7.0



Table 7-5. Estimates of ELCRs and Hls for the Industrial Worker for COPCs in Soil
at IR Site 11, 12, and 13, Assuming the Ground Surface is Unpaved®

IR Site 11 IR Site 12 IR Sites 12 & 13
Characteristic AOPC 1 AOPC 2® Soil AOPC 1® Soil AOPC 2
ELCR® 24 x107° 9.6 x10° 3.9x10* 3.1 x10°°
Total ELCR® 3.4 x107° 2.0x107° 40x10" 45%x107°
(4.1 x 107 (2.1 x 107 (6.4 %107 (6.1 x 107)
Total HI® 0.94 0.45 0.84 0.2

(a) The results presented in this table estimate risks to the industrial worker as if the sites were unpaved. Because
pavement influences possible exposure to contaminants in soil, risks to industrial workers were evaluated for
both a paved and an unpaved ground surface. Although IR Site 11 is currently partially or completely paved,
future conditions may further expose site soil. As part of a larger parcel of land, IR Sites 12 and 13 reverted to
the City of Long Beach in August 1998 for their construction of a marine container terminal. Since the
completion of this HHRA, the Port of Long Beach has redeveloped Sites 12 and 13 to include roadways,
parking areas, and planters to support access to and parking for administrative buildings located near the
container terminal entrance. Thus, most of IR Sites 12 and 13 is currently paved.

(b) Site/AOPC was partially paved and conservatively treated as unpaved.

(c) Incremental and total lifetime cancer risks and HIs for industrial workers are based on exposure to soil 0-3 ft bgs.

(d) The first cancer risk estimate is based on factors recommended by the U.S. EPA, and the second (in
parentheses) is based on factors recommended by the DTSC.

Table 7-6. Estimates of ELCRs and His for the Utility Maintenance Worker
for COPCs in Soil and Groundwater at IR Sites 11, 12, and 13,

Assuming the Ground Surface is Unpaved®

IR Site 11 IR Site 12 IR Sites 12 & 13
Characteristic AOPC1 | Aopc2® Soil AOPC 1 Soil AOPC 2
ELCR©
Soil [ 38x10° | 13x10° | 48 %107 | 1.8x10°
Total ELCR ©?
Soil 6.3x10° 29x10° 50x107 28x10°
(7.2 x 104 (3.0 x 104 (8.2 %107 (4.4 x10°%
Groundwater NA®© 63x107° NA® NA®
(6.3 x10°%
Total HI ©
Soil 0.16 0.063 0.077 0.028
Groundwater NA®© 0.0015 NA© NA®

(a) The results presented in this table estimate risks to the utility worker as if the sites were unpaved. Although IR
Site 11 is currently partially or completely paved, future conditions may further expose site soil. As part of a
larger parcel of land, IR Sites 12 and 13 reverted to the City of Long Beach in August 1998 for their
construction of a marine container terminal. Since the completion of this HHRA, the Port of Long Beach has
redeveloped Sites 12 and 13 to include roadways, parking areas, and planters to support access to and parking
for administrative buildings located near the container terminal entrance. Thus, most of IR Sites 12 and 13 is

currently paved.

(b) Site/AOPC was partially paved and conservatively treated as unpaved.
(c) Incremental and total lifetime cancer risks and Hls for utility workers, based on exposure to soil (0 to 11.5 ft
bgs) and groundwater (0 to 40 ft bgs).
(d) The first cancer risk estimate is based on factors recommended by the U.S. EPA, and the second (in
parentheses) is based on factors recommended by the DTSC.
(e) NA =not applicable. Exposure to groundwater was not evaluated because the groundwater table was deeper
than the assumed depth of excavation. Therefore, underground utility maintenance workers would not be

exposed.
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IR Site 11. The HHRA for IR Site 11 (BNI, 1997) concluded that no COCs were present in soil
or in groundwater at IR Site 11, because the overall cancer risk, based on an industrial scenario,
fell within or below the U.S. EPA’s target range of 1x10° to 1 x10™*, and the total HI was below
the U.S. EPA’s criterion of 1 for all media. That is, the ELCRSs for both industrial workers and
utility maintenance workers fell either below or within the U.S. EPA’s target range of 1 x 10°° to
1 x 10~ for managing cancer risks at sites where industrial exposure scenarios were applied.
Also, the hazard indices for non-cancer health effects calculated in the HHRA were less than 1
for both industrial workers and utility maintenance workers. These risks fall within the U.S.
EPA’s index value of less than 1 to represent acceptable non-cancer health effects.

IR Sites 12 and 13. The HHRA for IR Sites 12 and 13 (BNI, 1997) concluded that IR Site 12,
Soil AOPC 1 is an area of concern (AOC) due to the presence of elevated concentrations of
organic compounds and metals in soil in excess of calculated risk-based concentrations. The
ELCR for industrial workers under the unpaved scenario (3.9 x 10~*) was above the U.S. EPA’s
target range of 1 x 107 to 1 x 10™* for managing cancer risks at sites where industrial exposure
scenarios are applied. Therefore, for post-HHRA discussions, IR Site 12, Soil AOPC 1, will be
referred to as AOC 1.

Soil AOPC 2 for IR Sites 12 and 13 was defined as the soil beneath the sites that was not part of
IR Site 12, Soil AOPC 1. The HHRA for IR Sites 12 and 13 (BNI, 1997) concluded that no
COCs were present in soils at AOPC 2, because the overall cancer risk, based on an industrial
scenario, fell within or below the U.S. EPA’s target range of 1 x 10 to 1 x 10, and the total HI
was below the U.S. EPA’s criterion of 1 for all media. Therefore, the HHRA for IR Sites 12 and
13 concluded that AOPC 2 poses no risks so long as its use remains industrial (i.e., port-related
and industrial).

7.2 Conclusions of the Human Health Risk Assessment

This section summarizes the results of the HHRA performed as part of the RI (BNI, 1997) for IR
Sites 11, 12, and 13.

IR Site 11, AOPC 1 Soil. For industrial workers, under paved site conditions, IR Site 11, AOPC
1 presents no cancer risk. The volatile COPCs in the surface soil show no evidence of
carcinogenicity.

For industrial workers under unpaved site conditions, IR Site 11, AOPC 1 presents an ELCR of
2.4 x 107 and a total ELCR of 3.4 x 107, both within the U.S. EPA’s target range of 1 x 10~ to
1 x 107*. The cancer risk from exposure to soil is attributed principally to arsenic, which
contributes 56 percent of the total ELCR. Benzo(a)pyrene, dibenz(a,h)anthracene, and
benzo(b)fluoranthene are additional risk contributors. The non-cancer health risk for industrial
workers under paved and unpaved site conditions is less than the U.S. EPA’s acceptable criterion
of 1, based on an industrial use scenario.

For utility maintenance workers, the ELCR and total ELCR associated with exposures to soil at
IR Site 11, AOPC 1 are 3.8 x 10®and 6.3 x 10, both within the U.S. EPA’s target range of 1 x
10 to 1 x 10™*. The cancer risk from soil is attributed to arsenic, which contributes 66 percent
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to the total ELCR. Benzo(a)pyrene is an additional contributor at 17 percent of the total ELCR.
The non-cancer health risk for utility maintenance workers is less than the U.S. EPA’s acceptable
criterion of 1.

No AOCs or COCs were identified for IR Site 11, AOPC 1 soil (BNI, 1997).

IR Site 11, AOPC 2 Soil. For industrial workers, IR Site 11, AOPC 2 is partially paved and was
conservatively evaluated as unpaved. For industrial workers under unpaved site conditions, the
ELCR and total ELCR for IR Site 11, AOPC 2 are 9.6 x 10° and 2.0 x 10, both within the U.S.
EPA’s target range of 1 x 10 °to 1 x 10™*. The cancer risk from exposure to soil is attributed
principally to arsenic, which contributes more than 50 percent to the ELCR. The non-cancer
health risk for industrial workers for IR Site 11, AOPC 2 soil under unpaved site conditions is
less than the U.S. EPA’s acceptable criterion of 1, based on an industrial use scenario.

For utility maintenance workers, the ELCR and total ELCR associated with exposure to soil at
IR Site 11, AOPC 2 are 1.3 x 10 and 2.9 x 107, both within the U.S. EPA’s target range of 1 x
10°to 1 x 10™*. The non-cancer health risk for utility maintenance workers is less than the U.S.
EPA’s acceptable criterion of 1.

No AOCs or COCs were identified for IR Site 11, AOPC 2 soil (BNI, 1997).

IR Site 11, AOPC 1 Groundwater. Exposure to groundwater was not evaluated for IR Site 11,
AOPC 1 (BNI, 1997). The groundwater table is at a depth greater than 11 ft at this location and
is inaccessible to utility maintenance workers.

IR Site 11, AOPC 2 Groundwater. The only analytes detected in groundwater at IR Site 11
were metals. Organotins were not detected. No COPCs occur in IR Site 11 groundwater above
background thresholds. Total ELCR for utility maintenance workers exposed to groundwater at
IR Site 11, AOPC 2 is below 1 x 10, the U.S. EPA’s point of departure for risk. The non-
cancer health risk for utility maintenance workers is less than the U.S. EPA’s acceptable criterion
of 1.

IR Site 12, AOC 1 Soil. The human health risks to both industrial workers and utility maintenance
workers were evaluated. The industrial scenario, where industrial workers are exposed to soil
COPCs, presented the higher risk of the two exposure scenarios. For industrial workers, IR Site
12, AOPC 1 is partially paved and was conservatively evaluated as unpaved.

For industrial workers under unpaved site conditions, the ELCR and total ELCR are 3.9 x 10™* and
4.0 x10™*, both which exceed the U.S. EPA’s target range of 1 x 10 ®to 1 x 10, based on an
industrial use scenario. Several PAHs (benzo[a]pyrene, indeno[1,2,3-cd]pyrene,
dibenz[a,h]anthracene, benzo[b]fluoranthene, benzo[k]flluoranthene, benzo[a]anthracene), a
SVOC (carbazole), and a metal (arsenic) are the major contributors to the cancer risk.
Benzo[a]pyrene contributes more than 50 percent of the risk. Dermal contact and incidental soil
ingestion are the dominant pathways.
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The non-cancer health risk for industrial workers for IR Site 12, AOPC 1 soil under unpaved site
conditions is less than the U.S. EPA’s acceptable criterion of 1, based on an industrial use
scenario.

All COPC:s for soil at IR Sites 12 and 13 were evaluated in the HHRA. Because soil AOPC 1 was
partially paved, it was conservatively evaluated as unpaved. Because soil AOPC 2 was fully
paved, it was evaluated under both a paved and an unpaved scenario.

For utility maintenance workers, the ELCR and total ELCR for soil at IR Site 12, AOPC 1 are 4.8
x 10™ and 5.0 x 10>, both within the U.S. EPA’s target range of 1 x 10 °to 1 x 10™*, based on an
industrial use scenario. PAHs and arsenic are the major contributors to the total ELCR, with
benzo(a)pyrene contributing more than 50 percent of the risk. Dermal contact and incidental soil
ingestion are the dominant risk pathways.

The non-cancer health risk for utility maintenance workers at IR Site 12, AOPC 1 soil is less
than the U.S. EPA’s acceptable criterion of 1, based on an industrial use scenario.

Based on the HHRA, IR Site 12, AOPC 1 is an AOC, and hereafter is referred to as AOC 1 in
this document. The analytes described above for IR Site 12, AOC 1 soil are present at
concentrations greater than background and therefore are COCs for IR Site 12 (BNI, 1997). In
addition, a SVOC (chrysene) and two PCBs (Aroclor 1248 and Aroclor 1260) are present in
concentrations greater than background and are COCs for IR Site 12 (BNI, 1997). However, fate
and transport modeling indicate that the COCs in soil at IR Site 12, AOC 1 will reach the nearest
SCE dewatering well at concentrations below regulatory levels. Therefore, off-site movement of
contaminants from vadose zone soils is not a concern.

IR Sites 12 and 13, AOPC 2 Soil. Exposure to soil at IR Sites 12 and 13, AOPC 2 was evaluated
for both the paved and the unpaved scenarios. For industrial workers under paved site condi-
tions, IR Sites 12 and 13, AOPC 2 presents no cancer risk because the volatile COPCs identified
in the soil show no evidence of carcinogenicity (BNI, 1997). For industrial workers under
unpaved site conditions, the ELCR and total ELCR are 3.1 x 10” and 4.5 x 10, both within the
U.S. EPA’s target range of 1 x 10 °to 1 x 10~*. Benzo(a)pyrene and arsenic in soil are the
major contributors to the cancer risk. Several other PAHs (dibenz[a,h]anthracene,
benzo[b]fluoranthene, benzo[a]anthracene, indeno[ 1,2,3-cd]pyrene, benzo[k]fluoranthene) and a
PCB (Aroclor 1254) are also contributors to cancer risk. Dermal contact and incidental soil
ingestion are the dominant risk pathways.

The non-cancer health risk for industrial workers for IR Sites 12 and 13, AOPC 2 soil under
paved and unpaved site conditions is less than the U.S. EPA’s acceptable criterion of 1, based on
an industrial use scenario.

For utility maintenance workers, the ELCR and total ELCR for IR Sites 12 and 13, AOPC 2 soils
are 1.8 x 10°® and 2.8 x 10°°, within the U.S. EPA’s target range of 1 x 10 °to 1 x 10, based on
an industrial use scenario. The non-cancer health risk for utility maintenance workers for IR
Sites 12 and 13, AOPC 2 soils was less than the U.S. EPA’s acceptable criterion of 1, based on
an industrial use scenario. No AOCs or COCs are identified for this area (BNI, 1997).
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IR Sites 12 and 13 Groundwater. Analytes detected in groundwater at IR Sites 12 and 13
included metals, acetone, carbon disulfide, benzo(g,h,1)perylene, indeno(1,2,3-cd)pyrene,
phthalates, and isophorone (BNI, 1997). The metals in excess of background thresholds were
arsenic, barium, cobalt, iron, manganese nickel, selenium, thallium, and vanadium. No organic
COPCs in groundwater at IR Sites 12 and 13 exceeded their respective PRGs.

Exposure to vadose zone soils and impacted groundwater was not evaluated for IR Sites 12 and
13 (BNI, 1997). The groundwater table at IR Sites 12 and 13 occurs at about 18 ft bgs. Because
the anticipated construction depth is 11.5 ft bgs, vadose zone soils and groundwater are
considered inaccessible to utility maintenance workers.

Without extraction well installation and groundwater use, an exposure pathway for potential con-
taminants in the groundwater will not exist unless or until the impacted groundwater migrates to
the SCE dewatering wells, and the groundwater is discharged to the Back Channel. Because no
exposure pathways exist, groundwater was not considered to contribute to industrial risk exposure.

7.3 Summary of Ecological Risk Assessment

Because land use at IR Sites 11, 12, and 13 is port-related and industrial, no on-site ecological
receptors are associated with these sites.

To estimate the potential for off-site ecological receptors to be exposed to contaminants from IR
Sites 11, 12, and 13, during the RI (BNI, 1997), computer modeling programs VLEACH and
AT123D were used to predict the movement of COPCs from soil to shallow groundwater, and
subsequently, through groundwater to the surrounding ocean waters. The results from the
modeling were compared to the California Ocean Plan limits (SWRCB, 2001). The comparisons
showed that the concentrations of COPCs detected in soil and groundwater would not result in
groundwater concentrations exceeding California Ocean Plan limits at the groundwater-surface
water interface. Thus, there is no potential for off-site ecological receptors to be exposed to
COPCs at IR Sites 11, 12, and 13.

Because there is no potential for either on-site or off-site ecological receptors to be exposed to
contaminants at IR Sites 11, 12, and 13, an ecological risk assessment was not performed for
these sites.
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8.0: REMEDIAL ACTION OBJECTIVES

Remedial action objectives (RAOs) were established to allow selection of remedial alternatives
that achieve protection of human health and the environment and are consistent with designated
port-related and industrial use as described in the Reuse Plan (City of Long Beach, 1995).

Determination of RAOs included consideration of site-specific risks and applicable or relevant
and appropriate requirements (ARARs) (see Section 14.0, “Applicable or Relevant and Appro-
priate Requirements”) in accordance with CERCLA, as amended by the Superfund Amendments
and Reauthorization Act of 1986 (SARA), and the National Oil and Hazardous Substances
Pollution Contingency Plan (NCP). RAOs were developed for IR Sites 11, 12, and 13 based on
port-related and industrial land use because the Reuse Plan developed by the City of Long
Beach, CA, Local Redevelopment Authority (LRA) designates the former LBNC for port-related
and industrial use (City of Long Beach, 1995). These RAOs are needed because contaminants in
concentrations that exceed residential PRGs and/or other risk-based criteria developed to protect
human health and the environment (BNI, 1997) will be left in place at IR Sites 11, 12, and 13.

The RAOs for IR Site 11 are as follows:

¢ To maintain industrial land use at the site.
e To prevent unauthorized disturbance of soil and groundwater

e To prevent the migration of contaminants from groundwater to surface water
at concentrations that exceed California Ocean Plan limits.

The RAOs for IR Sites 12 and 13 are as follows:

e To protect human health and the environment by maintaining industrial uses,
and prohibiting specific sensitive uses

e To prevent unauthorized disturbance of soil, and disturbance and use of
groundwater

e To prevent the migration of contaminants from groundwater to surface water
at concentrations that exceed California Ocean Plan limits.

The constituents of concern in groundwater addressed by these RAOs are presented in Table 8-1.
Although groundwater modeling showed that contaminants in groundwater at IR Site 11 pose no
risk to off-site receptors, the DTSC and the DON agreed that these contaminants would be
monitored. Residential risk was not calculated for IR Sites 11, 12, and 13. Because
contaminants in concentrations that exceed residential PRGs and/or other risk-based criteria will
be left in place at IR Sites 11, 12, and 13, without further action, these sites cannot be considered
suitable for residential uses. The RAOs for IR Sites 11, 12, and 13 protect human health and the
environment from contaminants left in place at the sites. Without these RAOs, public health and
welfare and the environment are at risk from actual or potential releases of contaminants.

ROD/RAP, IR Program Sites 11, 12, and 13 Rev. 3
Former Long Beach Naval Shipyard 8-1
August 2006 Section 8.0



Table 8-1. Summary of Constituents of Concern Detected in Groundwater
at IR Sites 11, 12, and 13

Maximum Reported Screening Criterion
Constituent of Concern Concentration (ug/L) (ug/L) @
IR Site 11
Arsenic 8.7 27.6®
Chromium 2.6 29®
Mercury 0.047 0.9®
IR Sites 12 and 13
Arsenic | 915 27.6®

(a) Screening criteria do not represent remediation goals for the sites. Remediation goals will be determined during the
remedial design phase.
(b) Background concentrations (BNI, 1997).
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9.0: DESCRIPTION OF ALTERNATIVES

Remediation alternatives that meet the RAOs for IR Sites 11, 12, and 13 (see Section 8.0,
“Remedial Action Objectives”) will maintain port-related and industrial land use, prevent
unauthorized disturbance of soil and use of groundwater, and prevent contaminants in
concentrations that exceed California Ocean Plan limits (SWRCB, 2001) from migrating to
surface waters.

This section describes the two remediation alternatives considered in the FS (Battelle, 2001) for
IR Site 11; the four remedial alternatives considered in the FS (BNI, 2001) for soil at IR Sites 12
and 13 (two addressing IR Site 13 and three addressing IR Site 12); and the four remedial
alternatives considered in the FS (BNI, 2001) for groundwater at IR Sites 12 and 13.

The remedial alternatives for IR Site 11 are:

e Alternative 1: No further action (NFA)

e Alternative 2: Institutional controls and groundwater monitoring.

The remedial alternatives for soil at IR Sites 12 and 13 are:

e Soil Alternative 1: NFA (IR Sites 12 and 13)
e Soil Alternative 2: Institutional controls (IR Site 13)

e Soil Alternative 3: Maintenance of the existing cover and institutional
controls (IR Site 12)

e Soil Alternative 4: Excavation, off-site disposal, and institutional controls (IR
Site 12).

The remedial alternatives for groundwater at IR Sites 12 and 13 are:

e (QGroundwater Alternative 1: NFA

e Groundwater Alternative 2: Groundwater monitoring and institutional
controls

e Groundwater Alternative 3: Permeable reactive barrier, groundwater
monitoring, and institutional controls

e Groundwater Alternative 4: Extraction and ex situ treatment with
groundwater monitoring and institutional controls.

The NCP requires that the NFA alternative be evaluated for all sites to establish a baseline
against which to compare and evaluate other alternatives (U.S. EPA, 1990).
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9.1 Description of Remedy Components
9.1.1 IR Site 11

IR Site 11, Alternative 1, NFA, means that no response action will be taken at IR Site 11.
Accordingly, this remedy has no components.

IR Site 11, Alternative 2 includes both institutional controls and groundwater monitoring as
remedy components. Although groundwater modeling showed that contaminants in groundwater
at IR Site 11 pose no risk to potential off-site receptors, the DTSC and the DON agreed that
these contaminants would be monitored. Groundwater monitoring for IR Site 11 will be
conducted using new or replacement groundwater monitoring wells.

After the City of Long Beach took ownership of the property encompassing IR Sites 11, 12, and
13, restrictive covenants were placed on the property to protect human health and the
environment. The City of Long Beach and the DTSC jointly executed and recorded a Covenant
to Restrict Use of Property in July 2004 (see Appendix F for the July 2004 Covenant). The Navy
is not a party to this Covenant; however, the Covenant refers to and is based upon Navy
documents and response actions at the sites. To the extent that the Covenant was completed
prior to the Navy’s Record of Decision for IR Sites 11, 12, and 13, the Covenant may or may not
completely satisfy ROD requirements. Therefore, the effectiveness of the Covenant to satisty
ROD requirements will be evaluated in the Remedial Design/Remedial Action Work Plan for IR
Sites 11, 12, and 13.

9.1.2 IR Sites 12 and 13 Soil

IR Sites 12 and 13, Soil Alternative 1, NFA, means that no response action will be taken at IR
Sites 12 and 13. Accordingly, this remedy has no components.

IR Site 13, Soil Alternative 2, institutional controls, is governed by the restrictive covenants
placed on the property in July 2004 to protect human health and the environment. As detailed in
Section 9.1.1, the effectiveness of the Covenant to satisfy ROD requirements will be evaluated in
the Remedial Design/Remedial Action Work Plan for IR Sites 11, 12, and 13.

IR Site 12, Soil Alternative 3, includes capping which has been fulfilled by the existing site
surface paving and improvements performed by the Port of Long Beach. The City of Long
Beach and the DTSC jointly executed and recorded a Covenant to Restrict Use of Property in
July 2004 (see Appendix F for the July 2004 Covenant). The Covenant includes a requirement
that maintenance of the cover over IR Site 12 will be performed by the covenantor. This
alternative also includes restrictive covenants as described in Soil Alternative 2.

IR Site 12, Soil Alternative 4, includes excavation and off-site disposal of contaminated soils.
The contaminated soil is excavated and moved off site for treatment, and then disposed of at a
state-permitted facility. The excavation at the sites is filled with clean soil. This alternative also
includes restrictive covenants as described in IR Site 13, Soil Alternative 2.
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9.1.3 IR Sites 12 and 13 Groundwater

IR Sites 12 and 13, Groundwater Alternative 1, NFA, means that no response action will be
taken at IR Sites 12 and 13. Accordingly, this remedy has no components.

IR Sites 12 and 13, Groundwater Alternative 2 includes groundwater monitoring and institutional
controls. Groundwater monitoring for IR Sites 12 and 13 will be conducted using new or
replacement groundwater monitoring wells at the sites. As detailed in Section 9.1.1, the
effectiveness of the Covenant to satisfy ROD requirements will be evaluated in the Remedial
Design/Remedial Action Work Plan for IR Sites 11, 12, and 13.

In addition to groundwater monitoring and institutional controls, Groundwater Alternative 3 for
IR Sites 12 and 13 includes the placement of a below-grade permeable reactive barrier. The
barrier walls are positioned underground to funnel contaminated groundwater through a porous
(reactive) medium which captures and immobilizes the contaminants. The reactive medium is
replaced every 30 years.

In addition to groundwater monitoring and institutional controls, Groundwater Alternative 4 for
IR Sites 12 and 13 includes extraction and ex situ treatment of groundwater at the sites. Contam-
inated groundwater is extracted and treated above ground using a filtration system to remove the
contaminants. The water is then discharged to an off-site storm drain.

9.2 Common Elements and Distinguishing Features of Each Alternative
9.2.1 IR Site 11

IR Site 11, Alternative 1, NFA, does not ensure industrial use of IR Site 11. In addition, the
NFA alternative will not provide for detection if groundwater contaminants at concentrations in
excess of California Ocean Plan limits (SWRCB, 2001) threaten surface waters. Because the
NFA alternative requires no action to implement, its total time to implement is 0 months, and its
total costs to implement are $0.

IR Site 11, Alternative 2 will use institutional controls to prohibit non-industrial and non-port-
related uses of IR Site 11. Groundwater monitoring allows for early detection of movements of
groundwater contaminants so that additional action can be taken to prevent the migration of
contaminants from groundwater to surface water in concentrations that exceed California Ocean
Plan limits (SWRCB, 2001).

Institutional controls are implemented using existing legal mechanisms. Groundwater
monitoring is implemented using new or replacement groundwater monitoring wells. The costs
associated with institutional controls at each site depend on the level of administrative effort
required to implement, enforce, or change these controls. Best estimates for implementation are
$6,000 per site, although actual costs may vary considerably. Quarterly monitoring for one year
costs about $46,000 per site. The duration of the groundwater monitoring period and reporting
requirements will be determined during the remedial design/remedial action (RD/RA) phase of
the CERCLA process for IR Site 11.
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9.2.2 IR Sites 12 and 13 Soil

Soil Alternative 1, IR Sites 12 and 13, NFA, requires no action and does not ensure industrial use
of IR Sites 12 and 13. Because the NFA alternative requires no action to implement, its total
time to implement is 0 months, and its total costs to implement are $0.

Soil Alternative 2, IR Site 13, which entails using institutional controls to prohibit non-port-
related and non-industrial use of IR Site 13 provides for protection of human health and the
environment by limiting exposure pathways. The costs associated with institutional controls
depend on the level of administrative effort required to implement, enforce, or change these
controls. Best estimates for implementation are $6,000 per site, although actual costs may vary
considerably.

Soil Alternative 3, IR Site 12, includes maintenance of the existing cover which is estimated to
cost about $48,000 over 30 years. The RD/RA Work Plan will include a description of how the
remedy will be implemented to maintain protectiveness and meet requirements of the RAOs.
This alternative also includes restrictive covenants as described in Soil Alternative 2 with an
implementation cost estimated at $6,000.

Similar to Soil Alternative 2 for IR Site 12, Soil Alternative 4 entails excavation, off-site
disposal, and institutional controls that prohibit non-port-related and non-industrial use of IR Site
12. However, instead of maintaining the existing cover over contaminated soil at the site, Soil
Alternative 4 includes excavation and off-site treatment and disposal of the contaminated soil,
and filling of the excavation with clean soil. Soil Alternative 4 will require about 2 years to
implement and will cost between $1,000,000 and $2,500,000. These costs include an estimated
$6,000 for implementation of the restrictive covenants, as described in Soil Alternative 2.

9.2.3 IR Sites 12 and 13 Groundwater

IR Sites 12 and 13, Groundwater Alternative 1, NFA, does not ensure industrial use of IR Sites
12 and 13. In addition, the NFA alternative will not provide for detection if groundwater
contaminants at concentrations in excess of California Ocean Plan limits (SWRCB, 2001)
threaten surface waters. Because the NFA alternative requires no action to implement, its total
time to implement is 0 months, and its total costs to implement are $0.

IR Sites 12 and 13, Groundwater Alternative 2, groundwater monitoring and institutional con-
trols, will use ICs to prohibit non-port-related and non-industrial use of IR Sites 12 and 13. The
costs associated with institutional controls at each site depend on the level of administrative
effort required to implement, enforce, or change these controls. Best estimates for
implementation are $6,000 per site, although actual costs may vary considerably. Groundwater
monitoring allows for early detection of movements of groundwater contaminants so that
additional action can be taken to prevent the migration of contaminants from groundwater to
surface water in concentrations that exceed California Ocean Plan limits (SWRCB, 2001).
Groundwater monitoring is implemented using new or replacement groundwater monitoring
wells. Quarterly monitoring for one year costs about $46,000 per site. The duration of the
groundwater monitoring period and reporting requirements will be determined during the
RD/RA phase of the CERCLA process for IR Sites 12 and 13. If monitoring indicates that
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groundwater contaminants are migrating toward surface waters at concentrations that may
exceed California Ocean Plan limits, the DON will provide a document to the state proposing
action to respond to the migration.

In addition to groundwater monitoring and institutional controls, Groundwater Alternative 3 for
IR Sites 12 and 13 includes placement of a permeable reactive barrier to physically capture and
immobilize groundwater contaminants at the sites. The cost of emplacing this barrier is esti-
mated to be $4,400,000. These costs include an estimated $6,000 per site for implementation of
institutional controls. Operation and maintenance costs over a 30-year period are estimated to be
$3,000,000.

Like Groundwater Alternatives 2 and 3 for IR Sites 12 and 13, Groundwater Alternative 4
includes groundwater monitoring and institutional controls. However, instead of placement of a
reactive barrier to immobilize groundwater contaminants at the sites, Groundwater Alternative 4
includes groundwater extraction, ex situ treatment in the form of filtration to remove contami-
nants, and release of the water to an off-site storm drain. The estimated capital cost for this treat-
ment is $1,500,000. These costs include an estimated $6,000 per site for implementation of
institutional controls. Operation and maintenance costs over a 30-year period, including 15 years
of active treatment and 15 years for groundwater monitoring, are estimated to be $1,600,000.
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10.0: SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

The U.S. EPA, as set forth in the NCP, 40 Code of Federal Regulations (CFR) Section 300.430,
developed nine evaluation criteria to be used in evaluating and comparing remedial action
alternatives. Section 10.1 discusses these nine criteria. Section 10.2 uses the criteria to evaluate
and compare the remedial action alternatives for IR Sites 11, 12, and 13.

10.1 Discussion of Evaluation Criteria

The nine evaluation criteria set out in the NCP for evaluation of remedial action alternatives are
as follows:

Overall protection of human health and the environment
Compliance with ARARs

Long-term effectiveness and permanence

Reduction of toxicity, mobility, or volume through treatment
Short-term effectiveness

Implementability

Cost

State/support agency acceptance

Community acceptance.

The NCP categorizes these criteria into three groups: threshold criteria; primary balancing
criteria; and modifying criteria.

10.1.1 Threshold Criteria

A remedial alternative must meet both threshold criteria to be eligible for selection.

Overall Protection of Human Health and the Environment. This criterion assesses whether an
alternative provides adequate protection of human health and the environment and describes how
risks posed by a site will be eliminated, reduced, or controlled through treatment, engineering
controls, and/or institutional and regulatory controls. The assessment is based on overall
performance in short-term and long-term effectiveness and compliance with applicable laws and
regulations. It focuses on whether an alternative achieves adequate protection and describes how
contaminated sites are eliminated, reduced, or controlled.

Compliance with ARARs. Compliance with ARARs addresses whether a remedial alternative
meets all applicable or relevant and appropriate federal and state environmental requirements.
An alternative must comply with ARARs, or be covered by a waiver, to be acceptable (see
Section 14.0, “Applicable or Relevant and Appropriate Requirements”).

10.1.2  Primary Balancing Criteria

Primary balancing criteria are used to compare alternatives.

ROD/RAP, IR Program Sites 11, 12, and 13 Rev. 3
Former Long Beach Naval Shipyard 10-1
August 2006 Section 10.0



Long-Term Effectiveness and Permanence. This criterion addresses the expected residual risk
and the ability of a remedial alternative to maintain reliable protection of human health and the
environment, after the remedy is in place and RAOs are met.

Long-term effectiveness considers the risk posed by treatment residuals and untreated materials.
For each remedial alternative, the permanency of the remedial action is determined. Factors such
as the extent of destruction and reduction of contaminant toxicity, irreversible reduction in
contaminant mobility, and reduction in volume of contaminated media are considered.

Reduction of Toxicity, Mobility, or Volume through Treatment. This criterion addresses the
statutory preference for selecting remedial actions that use treatment technologies that
permanently and significantly reduce toxicity, mobility, and/or volume of contaminants.

In general, preferred remedial alternatives use methods, such as treatment technologies, that can
permanently eliminate or substantially reduce the inherent potential for contaminants to cause
future environmental releases or other risks to human health and the environment.

Short-Term Effectiveness. The evaluation of short-term effectiveness focuses on the period of
time needed to implement the remedy and any adverse impacts that may be posed to workers, the
community, and the environment during construction and operation of the remedy until cleanup
levels are achieved.

Short-term effectiveness refers to the control of adverse impacts on human health and the envi-
ronment imposed during the construction and implementation of a remedial alternative until
cleanup goals are achieved. Short-term effectiveness accounts for potential effects of the
contaminants on human health and the environment during the implementation of the remedial
alternative. It may be particularly relevant when remedial activities are conducted in densely
populated areas, or where contaminant characteristics are such that risks to workers or to the
environment are high and special protective measures are needed.

Implementability. Evaluation of implementability addresses the technical and administrative
feasibility of implementing a remedial alternative from design through construction and opera-
tion. Factors such as availability of services, materials, administrative feasibility, and coordi-
nation with other governmental entities are considered.

Evaluation of implementability also includes consideration of the degree of difficulty associated
with constructing a remedial alternative, expected operational reliability, and availability of
equipment and specialists needed to construct the remedy.

Cost. Evaluation of cost addresses the total cost of a remedial alternative, including considera-
tion of the required capital costs, annual operation and maintenance (O&M) costs, and net
present value of the capital and O&M costs.
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10.1.3  Modifying Criteria

Moditying criteria are used to determine if the preferred alternative remains the most appropriate
remedial action, taking into account both state regulatory agency and community considerations.

State/Support Agency Acceptance. Evaluation of state/support agency acceptance addresses the
acceptability of a remedial alternative to the state in which the response action will occur.

Community Acceptance. Evaluation of community acceptance addresses the acceptability of a
remedial alternative to the local and surrounding community.

10.2 Comparison of Remedial Alternatives Using Evaluation Criteria

This section uses the nine U.S. EPA evaluation criteria discussed in Section 10.1 to compare and
evaluate the remedial action alternatives for IR Sites 11, 12, and 13. Tables 10-1 through 10-3
summarize the comparative evaluation of the alternatives. The alternatives are rated to quantify
how well they satisfy the primary balancing and modifying criteria. Using a 1 to 4 scale, the
remedial action alternatives are rated from poor to very good.

10.2.1 Overall Protection of Human Health and the Environment

IR Site 11. IR Site 11, Alternative 1, the NFA alternative, implies that no activities will be
implemented at IR Site 11. This alternative does not meet the criterion of overall protection of
human health and the environment. Contaminants in concentrations that e